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METHOD FOR MAKINGAND DISTRIBUTING 
SNOW 

Wayne M Pierce Jr. Milford Conn assignor to 
Tey Manufacturing Corporation, Milford, 
Conn a corporation of Connecticut 

Application December14,1950,Serial No.200,751 
(Cl 62?172) 6 Claims. 

This invention relates to a new and useful 
method of making snow and to an installation 
for the economical manufacture and application 
of snow as a covering or coating for ski trails 
or the like in Such quantities as to be uSeful for 
skiing and other winter Sports. 
In recent years the enormous growth ofinterest 

in and the great increase in the number of people 
participating in winter sports has resulted in the 
growth or establishment of large-Scale busineSS 
enterprises?the economic welfare of which is 
subject to the whims of the weather On such 
wintersports is dependent a large industrial Seg 
ment comprising ski area operators?Ski lift op 
erators, lodges, and manufacturers of winter 
sports equipment and the like In reCent yearS 
there have been marked Wariations in Snowfall 
and acCumulation in the north eastern portion 
of the United States and adjacent portions of 
Canada with the reSult?for example?that the 
Ski seasons of 1948-1949 and 1949-1950 Were eX 
tremely poor and occasioned Considerable hard 
ship upon those whose livelihood is derived from 
the winter Sports buSineSS. 

It has therefore become eVident that Could a 
means or method or apparatus be deWeloped to 
econornically produce Snow upon Slopes of Ski 
areas, the financial hazards Connected With 
those in the ski industry wouid be materially 
1educed. Heretofore, attempts have been made 
in the indicated direction One 1ine of Such at 
tempts was to use non-Water products Such as 
Straw, pine needles and Sand On Ski SlopeS. These 
attempts were somewhat Successful as novelties, 
but gave Very poor Simulation of natural Snow 
Conditions. 
A second line of attack On the problem has 

been the use of cracked or choppedice prepar? 
ing it generally by machine fromice blocks and 
distributing it to the Surface of the ski slopes 
and areas by means of blowerS. This approach 
gave superior results to those obtained bythe use 
of non-Water products but the COSt of the raw 
ice orice blocks?the slowness of distribution and 
the fact that the end product is Still not Snow 
leaves much to be desired. 
On page308 of“Meteorology" by Louis B. Har? 

rison, New York National Aero Council Inc.1942? 
chapter 17?“Glossary of meteorological terms," 
and reprinted by permiSSion from part VIII of 
W. B. Circular M prepared by Weather Bureau, 
U.S. Department of Commerce, Snow is defined 
as follows: 

“Snoap-Precipitation in the form of Small 
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ice Crystals?falling either separately orin 1oose? 
ly Coherent clusters (snowflakes). 
“NOTE.?Sometimes a considerable nuraber of 

Snowflakes and detached?simple ice crystals fall 
together In extremely cold weather in high 
latitudes precipitation may occur exclusively in 
the form of detached, Simple ice crystals???." 

It is therefore an object of the invention to 
prOVide a method and an installation whereby 
SnOW nay be economically manufactured and 
distributed over a desired surface or surfaces, 
Such as Ski areaS Or Skitrails, in such quantities 
as to be useful in winter sports. 
Another Object is to provide an improved 

nozzle and an improved structure comprising a 
battery of Ski mounted nozzles for use in the 
making of Snow, 
Other objects and advantages of the invention 

Will become apparent from a consideration of 
the following detailed description taken in con 
nection With the accompanying drawings where 
in Certain methods of and installationsfor prac 
tising the invention are illustrated However?it 
isto be understood that the inventionis not lim 
ited to the details disclosed but includes al1such 
Wariations and modifications as fal1 within the 
Spirit of the invention and the scope of the ap 
Pended clainaS. 
In the drawings: 
Fig 1 is a perSpective view illustrating an in? 

stalation accordingtothe present invention, on 
a Skitrail; 
Fig 2 is an enlarged Schematic view of the 

apparatuS Of Fig?1; 
Fig.3is a perspective view of a battery of ski 

mounted nozzles employed; 
Fig 4 is a Sectional view taken along the line 

4?4 of Fig?5; 
Fig?5 is a front elevational view of the nozzle 

of Fig?4; 
Fig 6 is a central longitudinal sectionalview 

On a larger SCale of an inner part of the nozzle 
of Figs.4 and 5; 

45 Fig 7 is a Sectional schematic view illustrating 
a type of nozzle which may be employed; 
Fig 8 is a Similar view illustrating another 

type of nozzle; and 
Fig 9is a Similarview illustrating an ambula 

tory type of apparatus for use in practising the 
method of the invention. 
By practising the present invention, I am able 

to produce Snow and distribute the sameto the 
desired Surface or surfaces in quantitiesthat are 
üseful for skiing or other winter sports While 
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Specific examples are given hereinafter it is 
pointed out that in actual experiments I have 
Converted OVer two tons of Water to SnOW in a 
matter of eleven hours at a power eXpenditure Of 
.95 horsepower per ton (per24 hours) at an aver 
age free-air temperature of 25° F. 
ACCOrding to One enbodinaent Of the inVen… 

tion (See Fig 1) an inStallation is made along 
One side of a Skitrail ] This Same installation, 
OT Similar type of inStallation Would be made 
along a Ski jump tobOggan run or for Similar 
areaS In Fig?1, Water from a Source ?t, as a 
brook is taken into a pump I2 as through an 
intake pipe 13, and delivered to an acCumulator 
i4. The Water from the acCumulator must be 
under a preSSure sufficient to Carry up the hill 
Or mountain I5 On which the Ski trail {0 is Con 
Structed. 
Thus?the accumulator #4 feeds into pipe I6 

generally parallel with the Ski trail and at one 
?Side thereOf and which pipe at Suitably Spaced 
intervals is provided with a series of individually 
valve Controlled outlets numbered in the draw? 
ings as f-23 At a point, preferably at its lowest 
point, pipe or line I6 is provided with a drain 
COGk D Whereby Such pipe may be drained when 
not in use to avoid damage through freezing of 
Water in the pipe The preSSure is Such that at 
the uppermost outlet Water is available at a 
preSSure of forty pounds per square inch, 
At the Same time, air iS CompreSSed by a Com 

preSSor 24 and distributed through a pipe or ?ine 
25 running Substantially parallel with the pipe 
or line 6. Pipe or line 25, also at suitably Spaced 
intervals, is provided with a Series of valve con 
trolled outlets 26, 27?28,29?30?3{ and 32. As 
Shown in the drawings, the valved outlets of 
the Water pipe I6 and air pipe 25 are arranged 
in pairs in that wherever an outlet is provided 
in the pipe I6, an outlet is also provided in an 
adjacent portion of the pipe 25. 
To make and Spread Snow a pair of the valves 

in the distributing lines as?for example?valve 
18 of line !6 and valve 2 of line 25, have a pair 
of flexible hoses 33 and 34, respectively con 
nected with them. Such hoses are connected re 
Spectively With the manifolds 35 and 36 of a de 
vice (see more particularly Fig 3) generally 
designated37. Device 37 is a distributing means 
and is Shown aS Comprising a structure mounted 5 
On grOund engaging means, Such as the runners 
Or SkiS 38, and including a battery of Similar noZ 
zles each deSignated 39 and all, here shown?as 
facing in the Same general direction However, 
the nozzles may face oppositely and/or the end 
Ones rnay face laterally Outwardly if desired and 
any Or all of them may be Oscillated or otherwise 
movably mounted. 
Water and air being available in the 1ines ?6 

and 25 at the proper pressures and the device 
37 being connected with the flexible1ines 33 and 
34 the Operator adjusts the water and air regu 
lating valves of outlets l8 and 27 whereby the 
desired type of snow willbe made Thenthe op 
erator shifts the device or structure 37 along a 
portion of the trail ID or other area to be covered 
with Snow It is noted that a device 37 may be 
Connected with each pair of valved outlets?the 
latter being So spaced and the flexible hoses 33 
and 34 being of Such lengths that the entire trail 
may be Covered with Snow That is at any one 
time a device 37 may be connected with each 
pair Of valved outlets or only certain of the out 
lets may be inuse as required. 
In the apparatus or device37 the manifolds35 
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4 
and 36 are shown as in spaced parallel relation 
being Secured to the ground engaging means, as 
Skis38, as by clips or brackets 40 and 4I, reSpec? 
tively to which the respective manifolds may be 
faStened in any desired manner, as by welding, 
From the manifold 35 risers 42 are Connected 
"to convey water from the manifold to the inlets 
43 of the respective valves 39. Then other risers 
Or pipes 44 Serve to connect the interior of mani 
fold 36 with the air inlets 45 of Said nozzles. In 
1arge inStallations, or where necessary Struc 
tureS37 each Comprising a battery of nozzles may 
be moved by a tractor truck?“snow cat,”etc. 
The nozzle 39 comprises a rigid cast body 46 

having an inner tubular projection 47 centrally 
arranged and in the outer end of its side wal148 
being recessed as at 49 The tubular inner pro 
jection 47 is aligned with and communicates 
With the airinlet 45andin an innerportionis in 
teriorly Screw threaded as at 50. Locatedin the 
"tubular projection 47 is a tubular nipple 5 hav 
ing external Screw threads 52 on its inner end 
portion for threaded engagement with the 
threads 50 before mentioned whereby the tubu 
lar nipple 51 is located and secured in position. 
Through its inner portion, nipple 5 has a 

relatively large diameter passage 53, the diam 
eter Of Which is reduced toward the forward end 
of the nipple as in a taper 54 communicating 
with a restricted neck or passage portion 55 open 
ing again into an enlarged diameter portion 56. 
In this enlarged diameter portion 56 there may 
be a pair Of Spaced Sockets 57 for engagement by 
a Spanner wrench or similar tool for threading 
the nipple into and out of place. 
Over the Open front end of the body 46 there 

is Secured a plate 58 the inner corner portions of 
Which are Cut away to receive a compressible 
ring or packing 59 and this plate is of a diameter 
to be received in the before mentioned recess 
49 Plate 58 has a discharge orifice therethrough 
Comprising a Straight Sided opening portion 60 
and a flared opening portion 6I. Portion 64 
begins at the forward end or outer end of por? 

? tion 60 and extends through the front side of 
the plate 58. 
Means being provided for Securing the plate 58 

in poSition, the nozzle 39 as thus far described 
may be used in the making of Snow It com 
prises an external mixing type of nozzle as the 
mixing of the air and water takes place in the 
flared or bevelled orifice portion 6I. However, 
this nozzle in use produces a weird penetrating 
noise audible forgreat distances and annoying to 
the Operators and to those at considerable dis 
tances away. 
TO OVerCOme this objection, without loss of 

eficienCy I mount a member 62 on the front or 
discharge end of nozzle 39. Said member in 
Cludes an annularwal163, the inner end of which 
Overlies the edge of plate 58. Then screws 64 
paSSing through Wall 63 are threaded into the 
front end of nozzle body 46 securing member 62 
in place and through the lattersecuring the plate 
53 in place Member 62 also includes a front 
Wall 65 having a great many small nozzles 66 or 
Openings in the form of nozzles therethrough. 
Openings Or nozzles 66each include an innerta 
pered portion 67 and a straight sided outer or 
discharge portion 68 and are all arranged ra 
9ialy ou?wardly of an enlargement 69 on the 
inner Surface of front Wall 65. 

In the use of this nozzle 39, without the front 
member 62?Water under pressure entering 
?hrough the inlet 43 entirely surrounds thetubu? 
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lar projection 47 and is against the inner Sur 
face Of the closure plate 58 of the nozzle The 
forWard end of the tubular nipple 5i is located 
adjacent the inner Sürface of the Central portion 
Of Said ClOSure plate and SO the Water moves ra 
dially inWardly in a plane normal to the axis of 
?he diScharge Orifice through plate 55. That is, 
the Water SO tr10Ves betWeen the Said ClOSure plate 
and the front end Of the tubular nipple aS to 
form a relatively thin film, as into the Space S 
(Fig.4). Due to the enlargement 56 of the dis 
charge through the nozzle 5! this Water is ex? 
p0Sed aCrOSS a g00d portion of the discharge end 
Of the nipple. 
Air under preSSure is being Supplied through l; 

the nozzle inlet &5 and Such air moves through 
the tubular nipple 5! and is discharged through 
the front end of the latter?Such front end being 
axially aligned with the orifice comprising the 
portions 62 and 63throughthe center ofthe plate 2 
58 ThuS, the blast of air from the nipple is in 
efect against the Center portion of a thin sheet 
Of Water and the air and Water are projected Out 
throughthe discharge orifice Comprising the por? 
tions 62 and 63 at high velocity in the form of a 
naist Or fog in Which the Water iS broken down 
into minute particleS?AS the mixing takes place 
in the orifice portion 63 this is an external mix 
ing type Of n0ZZle, 
The thickness of the mentioned Sheet Of Water 

and thus the proportion of Water to air may be 
controlled by the threading of the tubular nip? 
ple 51 more or lessinto the tubular projection 47 
whereby to have the front end of Such tubular 
1hipple closer to or further from the inner Sur? 
face of the closure plate 56. Any Such adjust 
naent Controls the thickneSS Of the SpaCe S 
through which the above described thin Sheet of 
Water moves to be engaged by the blast of air 
from the nipple 54. 
With the menaber 62 added, noZzle 39 is of the 

internal mixing type Actually the unit beCOfneS 
a two-stage internal mixing nozzle That is, mix 
ing OccurS, as first deSCribed above by the air 
andwater moving through Orifice portions 60 and 
61. This now produces a Coarse Wapor Which is 
deflected lateraily or radially by the enlargement 
69 and is slowed in its movements and thus itS 
pressure increased Now it is re-expanded aS it 
moves out through the naultiple of Small portS 
or nozzles 66 in the form of a fine Vapor Or mist 
moving at high velocity and which will become 
SI10W. 
The tWO?Stage nozzle is Of advantage Since 

in moving through the orifice 6??6l the air iS 
at its coldest However at thistime, SOme par 
ticles of Watermay move throughthe Orifice With 
Out actually being COntacted by the air In SuCh 
instances?the particles ofwaterareviolentlytum? 
bled about and a great turbulence eStablished. 
Then the Water particles are thrown Violently 
into Coratact With One a10ther and Serve to bat 
ter and break One another into fine particleS Cre 
ating a fine rniSt. 
With member 6? in place, the action through 

orifice 60-8! is Slow and a coarse mist Will re? 
Sult Such Coarse mist is defleCted laterally Or 
radially oftheenlargement 69 and the water par 
ticles in the mist may regroup and all particles 
of water are contacted by the air Then as this 
mixture or mist noves Out through the many 
Small nozzles 66 in the face of member 62 there 
is a forced intermingling Or intermixing Of the 
air and water particles, Cooling the latter to the 
1imit of the air employed and thuStaking ad? 
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6 
Vantage of all the cooling capacity of the ex? 
panding air. 
From the foregoing description it Will be seen 

that the basic neceSSities for the practising of 
"the invention Consists of a supply of water, a 
Source of compressed air a mixing nozzle and 
Coupling means for connecting the water and air 
to the nozzle together With control valves forreg 
ulating the air-water ratio depending on atmos 
pheric Conditions and the type of Snow desired. 
The actual nozle design is subject to wide vari 
ations i e it may be round flat or the like and 
may Wary in deSign and/or structure, 
FOr example?in Fig 7 the air paSSage of the 

nozzle T0 as deSigned has a converging orifice to 
expand the air thus Cooling it and increasing its 
velocity Inthis figure the airinlet to the nozzle 
is designated TI whilethe waterinletis designated 
T2 and the latter is connected to carry water as 
from a Supply 73 In the structure schemati 
Cally Suggested in this figure the high velocity 
Cold airstreamis projectedinto the waterstream 
to atomize the Water and disperse it throughout 
the atmOSphere on a directed course If water 
pressure is available the syphoning action of Fig. 
7 is not necessary Clearly?in that figure?the 
nOzzle designis Such astoemploythe compressed 
air movinginto the nozzle from the supplyline7I 
as an ejectorto draw the water from the source 
73 into and through the nozzle and into the air 
Stream. - 

Another example of the type of nozzle which 
may be employedis illustratedin Fig.8. Inthis 
figure the nozzle is generally designated 74 and 
Water is Supplied the nozzle under pressure as 
through an inlet 75 while airis supplied under 
preSSure throughthe inlet 76. The water andair 
are thus mixed under pressure relativelycloseto 
the nozzle exit and then the mixture expanded 
through a Converging nozzle 74. 
While the nozzle 39 is very much preferred and 

is the most practical and eficient of those dis 
closed and represents a substantialadvance over 
the art all of these nozzles are disclosed herein 
generally for the purpose of showing nozzles 
Which may be used Thus the nozzles 70 and 74 
of Figs 7 and 8 might be substituted for the 
nozzle839 of Figs 1-6. This nozzle 39 has also 
been found of great advantage in the making of 
a fog for the fighting and extinguishing of cer 
tain types of fires. 
For Smaller installations than suggested in 

"ig 1 the apparatus for laying down the snow 
Could be Self-contained consisting for eXample, 
Of the ambulatory unit of Fig.9. Suchunit con 
SistS of a portable Carrier TT including ground 
engaging means shown as wheels havingmount 
ed thereon a water tank 78 together with a 
pump 79 and an air compressor 80, al1 driven in 
the desired manner Inthisequipment,the com 
pressor 80 is connected with a reservoir8! from 
Which a lead 82 extends to a manifold 83 corre 
SpOnding with the manifold 36 first described. 
Then the pump 79 takes water from the in 

terior of the tank 78 through a pipe 84 and 
pumps Such Water through a pipe 85 delivering 
the water to a manifold 36 corresponding with 
the manifold35 of the batterystructure37 above 
deSCribed From the manifolds 83 and 86there 
are permanent Connectionsto a battery of nozzles 
39a each Connection being equipped with a valve 
87 for manual and individual adjustment. 
Nozzles39a of Fig.9are the nozzles39 previously 
deSCribed Thus in each of Figs.3and9, Ihave a 
battery of mixing nozzles movable as a unit on 
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ground engaging members whether Skis runnerS 
or Wheels, etC. 
With this equipment Snow would be made and 

distributedthroughthe nozzles39a fixed aSShOWn 
in Fig?9, or these nozzles might be Connected 
with their respective manifolds byraeans of flex? 
ible hoses where that is desired Additionally, 
while the nozzles39a are Shown as fixedly mount 
ed and al1 extending in the Sanae general direC? 
tion it will be understood that if deSired the 
nozzies may be mounted for Oscillating or other 
movements and may extend orface as deSired. 
With the portable device of Fig.9 preSSure on 

the water may be established in Ways other than 
above suggested Thus a head of airunder pres? 
sure may be maintained on the Water in tank 
73. Additionally where Syphoning types of 
nozzles are employed they will Serve to eject or 
draw the Water from the tank. 
This portable type of equipment isto be driven 

to the area or along the trail etC which isto be 
coated and may be used for Coating Such area Or 
trail, etc. and for building up the quantity of 
snow thereon or for the building up Or patching 
up of worn areas etc. In connection With this 
matter of building up or patching up of Worn 
areas any of the various Valved outletS Of Figs. 
1 and2maybetapped forthe purpose of making 
Snow adjacent such outlets to patch or build up 
any section or portion of a skitrail or the 1ike 
which has become worn or thin. 

All of the illustrated types of nozzles haWe beela 
tried and water pressures from 0 to 100 lbS. per 
square inchgage and air preSSures from 0 to 200 
Ibs per square inch gage have been used For 
example at an ambient temperature of 31° F. 
and1ess, Snow has been made at any air preSSure 
from25to 2001bs. per square inch by varying the 
water pressure to give a Snow making mixture. 
The most economical runs (highest quantity of 
water handled per horsepower uSed) have been 
made at temperatures below 28° F and With a 
water pressure of 50 lbs per Square inch and an 
air pressure of 45 lbs per Square inch Snow 
has actually been formed at a temperature aS 
IOW aS 0° F. 

It is noted that it is not practical to make 
nozzle 7 (Fig.8) of a size or capacity to equal 
that obtainable with nozzle 39 When a nozzle 
of the type of 74 is greatly enlarged the Water 
isnot allatomized Large dropsorglobs of Water 
pass from the nozzle in a fixed pattern. 
In operation?the nozzles are directed over the 

areato be covered with Snow and When the ana? 
bient temperatureis32° F.or less and adjustment 
is made for the proper proportions of Water-to? 
air snow wil1be made to formin the atmosphere 
and precipitate onto the ground The adjust? 
ment ismade by varyingthe Water Orair preSSure 
or both Any adjustment made iS OCCaSiOned 
by the necessity for obtaining a proportion Of 
water and air depending upon the ambient tern? 
perature and the humidity. 
The exact manner in which the SnOW is pro? 

duced is not known However a reasonable 
theory is believed to be that under proper Con? 
ditions of adjustment the COOling effect Of the 
air streamis sufficient to Convert a Snaall portion 
of the water particles not exceeding.010 inch 
in diameter into ice crystals to act aS “Seeding" 
agentS. 
At the same time the remainder of the water 

particles are intermixed with the free air to be 
super-cooled by said air In this way a cloud 
is formed of the mixture being projected by the 
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nozzle and various particles (ice Crystals and 
Super-cooled Water particles) contained in the 
ClOudintermix due to the motion imparted by the 
velocity of the expanding air This intermixing 
due to relative motion of the particles results in 
the super-Cooledwater particlessublimating onto 
theice particles because oftheir differential pres 
Sure thereby forming 1arger particles which pre? 
Cipitate aS SnOW. 
Some of the Super-cooled Water may Contact 

the ground or Other Surface Or previouSly formed 
Snow and Sublimate out as Soft rime If the pro 
portion of Water to air is Such that the free air 
may not Super-Cool all of the Water particleS, 
Such particles Will precipitate orfallas Water and 
if they fallagainst Surfaces below 32° F.Will form 
a glaZe thereOn. 
On the other hand if the proportion of Water 

is too Small, all the Water projected from the 
nozzle may be formed into very fine ice or Snow 
crystals constituting an“ice fog." The particles 
of Such“ice fog”are so fine that they precipitate 
only very slightly or not at all and tend to float 
with the wind and thus may pass over and not 
precipitate onto the surface which it is desired 
to COVer Or COat. 
By adji1stment of the ratios of water-to-air, 

the Consistency of the manufactured SnOW Can 
be regulated from a dry powdery Snow through 
a wet, heavy Snow down to an ice glaze ThiS 
variability of consistency is of great advantage, 
since for example a slope may first be Covered 
With an ice glaZe and then this ice glaze may be 
covered with a heavy?Wet Snow and then the 
heavy?Wet Sn0W COVered With a dry powdery 
Snow providing the Surface In this way a hard, 
durable base is provided to prevent fast Wear? 
aWay by the skiers and yet an ideal Surface iS 
available. 
With the lOWering Of termperature and the 

increase in humidity of the free air the efficiency 
Of the present method increases That is, the 
Dractice Of the rnethod Will reSult in the Con? 
VerSion Of more Water to Snow per unit of com 
preSSed air COnSumed Actually eXperiments 
indicate that under Certain atmospheric condi 
tions?the present method may be used to “seed" 
the atmoSphere and thus induce natural pre 
Cipitation. 
The efficiency of the nozzle in mixing pounds 

Of air and pounds of Water of course, determines 
the ultimate efüciency in the practising of the 
raethod The mixture is projected from the 
nOZZle partially in the form of ice particles but 
for the most part in the form of particles of 
Water and at very high velocities. A velocity of 
Mach #1 (representing an air pressure differen 
tial aCrOSS the nozzle of at least two atmos 
pheres) Or more appears to be the ideal in prac 
tising the present method. 
In the Spray or mixture projected from the 

nozzle as hereinbefore described are the tiny 
iCe Crystals Of relative negative vapor pressure 
and adjacent super-cooled water particles of 
relative positive vapor pressure These particles 
are drawn to and Coat the ice crystals building 
up the Sizes of the latter so that they tend to 
fal In falling or precipitating they collide 
With other water particles and thus collect the 
latter and themselves continue to increase in 
size by this building up process. 
As these super-cooled water particles are con 

Verted to.the Solidstate they release heat to the 
alr which released heat tends to cause the air 
to rise and So additional airis drawn in behind 
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the rising air or below it thus Setting up a tur 
bulence to Continue the intermixing of the prO? 
jected particles resulting in a chain reaction and 
the building up of the ice crystals into Snow 
Crystals, which precipitate, and the ConStant 
drawing into the turbuient mass of fresh Cold 
al"? 
Where the Snow is to be uSed in packing Vege 

tables?the spray will be directed into a Glosed 
chamber having therein a temperature of not 
more than 32° F Also, instead of distributing 
the snow as it is produced i e produCing it On 
the ski trail or the like it naay be made in a 
pile and then distributed Whea making SnOW 
in a closed chamber, if the ambient temperature 
is high the airis first cooled This rnay be aC 
complished by any desired faeaaS as for eX 
ample, the employment of the Joule Cycle. 
In this specification and in the aCCompanying 

claims I have deScribed the productS Of my 
method as Snow Actually this product unQer 
microscopic examination answers the aboye 
quoted definition of Snow The following are 
Specific examples of practice of the invention: 

Earample I 
Nozzle of the type of Fig 1 impinging air 

stream on water. Water line pressure 40 lbS. 
per square inch and air line pressure 125 lbS. per 
square inch The run continued for approxi? 
mately 16 hours from 5:38 p. m. until 9:28 a m. 
of the next day with the ambient temperature 
varying from 20° F through 15° F to 27° F. 
Temperature of air at the CompreSSOr intake 
varied from 62° F down to 45° F At the be? 
ginning of the run the nozzle Was adjusted Until 
Snow was fornaed and Snow was formed at al 
the temperatures mentioned. 

?aparaple II 

Nozzle employed was of the internal mixing 
type with an opening ??”x.932' The run Was 
four hours from 6:00 p m until 10:00 p m? 
The temperature of the water was 51° F and of 
the air at the compressor intake 55° F During 
the run?25.65 cubic feet of water was used and 
the ambient temperature was approximately 16" 
F. Water pressure of 40 lbs. and an air pressure 
of 401bs per square inch Was used and a damp 
snow was produced. 

Eza772pie III 

The nozzle was of the internal mixing type 
having an opening.050” by "a” and the run Was 
for seven hours from 8:00 p m to 3:00a? m 
with a water temperature of 43° F 292 Cuble 
feet of water was used and the Snow produced 
ranged from damp at bigh temperature tO 3 
dry at low temperature The wate pressure 
was 33 to 431bs per square inch with the ? 
pressure at 33 to 43 Ibs per square inch ?nd 3? 
atemperature of55° F at the.compressor intake? 
During the run the ambient temperature Varied 
from25° F.to 12° F to 15° F. 

Egample IV 

Nozzle employed was the external miX ?ype 
with two impinging air streams o" the Water 
stream (Fig.1)?The run was for 11 hours. At 
the compressor intake the air temperature WaS 
555 F 71.6cubic feet of waterwas used Or.Con? 
verted to snow Pressure of the Water employed 
was 401bs per square inch and the Bir pres 
surewas40to 501bs per squareinch The "- 
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to 27° F and the manufactured snow was froni 
medium to light. 
Having thus Set forth the nature of my inven 

tion,what Iclaimis: 
1 The method of making snow in flake form 

at a Ski trail 10Cation and depositing the flakes 
as formed Upon the trail Surface in order to pro 
vide the trail With an optimum snow cover for 
Skiing Which method Comprises injecting into an 
arabient atrnOSphere at said location having a 
temperature of not more than 32° F. and not less 
than 0° F. a rlist Or fog formed from water and 
propeiling and Cooling the particles of water in 
8aid mist by the projection of rapidly expanded 
air Supplied from a compressed air source so as 
t0 form Snow flakes in the atmosphere over the 
trail Which Snow 1akes precipitate directly upon 
the trail Surface. 

2. The method of making snow in flake form 
at a Ski traillocation and depositing the flakes 
as formed upon the trail surface in order to pro? 
Vide the trail with an Optimun Snow cover for 
Skiing Which rnethod Comprises injecting into 
an arabient atmOSphere at Said location, having 
a temaperature Of not more than 32° F. and not 
1ess than 0° F a mist or fog formed from water 
and propelling and Cooling the particles of wa 
ter in Said mist by the projection of rapidly ex? 
panded air Supplied from a Compressed air source 
SO aSto form Snow flakes in the atmosphere over 
the trail Which Snow flakes precipitate directiy 
Upon the trail Surface the Snow initially pro 
duCed having a relatively high water content to 
produce a Wet Snow freezing on the trail and 
forming a hard base layer and at a 1ater stage, 
inCreasing the proportion of airto water to form 
a top layer Of relatively dry snow. 

3. The method of making and distributing 
SnOW On a Skitrail Comprising atomizing a quan 
tity of Water to form myriad Water particles and 
projecting the water particles at high velocity by 
rapidiy expanded Compressed air into an unob 
Structed ambient atmosphere above the ski trail 
Which atmosphere has atemperature of not more 
than 32° F and not less than 0° F?whereby the 
Water particles are Cooled by the expanded air 
and Whereby the Water particles are converted to 
SnOW as they progress into the atmosphere and 
precipitate on the skitrailin such quantity asto 
be uSefulforskiing. 
4 The method of making and distributing 

SnOW On a skitrail which comprises atomizing a 
quantity of Water by air to form myriad water 
particles Some of which do not exceed.010 inch 
in diameter the quantity of water beingsupplied 
from a Source of Water under a pressure of be 
tween 10 and 60 pounds per square inch and the 
air being Supplied from a Source of air under a 
preSSure Of betWeen 30 and200 pounds per Square 
inch projecting the water particles by rapidly 
expanded Compressed air from said compressed 
air Source into an unobstructed ambient atmos 
phere above the skitrail which atmosphere has 
a temperature of not more than 32° F and not 
1ess than 0° F Such projection having a high 
Welocity Whereby the water particles are cooled 
by the rapidly expanded air and whereby the 
Water particles are converted to snow as they 
progress through the atmosphere and precipi 
tate on the skitrail and shifting the location of 
Said projection of particles with respect to the 
skitrailto build up a substantially uniform 1ayer 
Of SnOW On the trail. 
5 The Step in the method of making and dis 

??e?g Wäfied fom28° F to 20° F 75 "g snow on a ski trail which comprises 
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impinging a stream of water on a jet of rapidly 
expanded CompreSSed air in an unobstructed am? 
bient atmosphere above the ski trail which at 
mosphere has a temperature of not more than 
32° F. and not less than 0° F.?Said jet having a 
velocity of approximately Mach #1, whereby the 
water is caused to form myriad Water particles 
some of which do not exceed .010 inch in di? 
ameter and whereby the water particles are 
cooled by the rapidly expanded air and progreSS? 
ing the water particles through the atmosphere 
so that they are converted to Snow and precipi 
tate on the ski trail in such quantity as to be 
uSefulforskiing. 

6. The method of making Snow which meth0d 
comprises atomizing a quantity of Water by air 
to form-myriad Water particles Some Of which do 
not exceed.010 inch in diameter the quantity of 
water being supplied from a Source of water un? 
der a preSSure of between 10 and 60 pounds per 
square inch and the air being Supplied from a 
source of air under a pressure of between 30 and 
200 pounds per Square inch, and projecting the 
water particles by rapidly eXpanded CompreSSed 
air from said CompreSSed air Source into an un? 
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obstructed ambient atmosphere above a snow? 
receiving surface, which atmosphere has a tem 
perature of not more than 32° F and not less 
than 0° F Such projection having a high ve? 
locity, whereby the Water particles are Cooled 
by the rapidly expanded air and whereby the 
Water particles are converted to Snow as they 
progress through the atmosphere and precipitate 
On the SnOW?reCeiving SurfaCe. 
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