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5 Claims. (CL 126—343.5)

This invention relates to snow-melting machine and
method. ‘It relates more particularly to machines and
methods for effecting snow removal -from streets and
roads by charging the snow into a snow-melting recep-
tacle, the water resulting from the melting of the snow
thereafter being discharged from the machine.

It is an object of this invention to provide a snow-
melting ‘machine which has a very large snow-melting
capacity for its size and weight and which makes highly
efficient utilization of fuel used for melting: the -snow.
It is a further object of this invention to provide a snow-
melting. machine which is comprised in a vehicle and
which is -adapted to receive and take up snow from
ground. level while the machine is being moved forward-
ly and to continuously melt the snow and discharge the
resulting water either continuously or discontinuously
during the progression of the machine.

It is a further object of this invention to provide snow-
melting equipment -which can be. controlled by one op-
erator and which can be towed and maneuvered by con-
ventional truck-tractor equipment.

Heretofore snow-melting machines comprised .in a ve-

hicle have been proposed but have not been extensively
used principally because of problems due to low-capacity,
lack of efficiency and unreliability. .
- Features and advantages of this invention relate to
the snow-melting receptacle into which the snow is
charged for melting and to the means for héating the
snow in the receptacle to melt it. Certain features of this
invention relate to: the burners which are disposed ad-
jacent the bottom of the snow-melting receptacle and to
the grates disposed. above the burners for supporting the
snow in.efficient manner for effecting rapid melting. - In
preferred embodiments the grates are.disposed in-the
form of an inverted V having greater vertical extent than
horizontal extent, thus providing a large -area of heat-
conducting surface for contact with the snow in relation
to the- horizontal dimensions of the melting receptacle
and the cubic feet of snow charged into the receptacle.
Moreover, the grates are separated from each other ad-
jacent the bottom thereof so that blasts of hot products
of combustion are projected upwardly into the snow over-
lying the grates at spaced intervals, thereby providing
a slicing action in the overlying sncw which aids in pre-
venting bridging of the snow across the melting recep-
tacle.

In combination with the grates having the aforesaid
features, further features are preferably employed in
that adjacent the upper portion of the grate members,
whose cross section resembles an inverted V, there are

—outlets for the hot products of combustion which dis-
charge the products of combustion laterally and pref-
erably in-a generally horizontal direction. Thus, there
are blasts of hot products of combustion that are pro-

2

effective in melting the snow while minimizing bridging.

Further. features of this invention relate to- the pro-
vision of double walls for the melting receptacle which
have flue spaces therebetween to which the hot products
of combustion have access so as to thereby minimize
sticking of the snow to the walls with resultant bridge
formation.  Alternatively, or preferably also, the inner

* walls of the snow-melting receptacle are inwardly in-
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clined, extending upwardly in the region above the
grates. : ’
Further features of this invention relate to the handling
of the melted snow which is caused to be collected in
a sump at the bottom of the snow-melting chamber.
One feature resides in the provision of a sump which
is"adapted to hold a substantial amount of water result-
ing from the melting of snow in the snow-melting re-
ceptacle. - Preferably, the water collected in the sump
is exposed to heat from the burners so as to become heat-
ed and remain heated above the melting point of snow.
Other features relate to the provision of means whereby
foreign bodies contained in snow taken into the machine
become exposed to the hot preducts of combustion with

- resultant combustion in the machine of combustible ma-

terial comprised in the foreign bodies.

Further features of this invention relate to the pro-
vision of water-discharging means adjacent the top and -
preferably disposed along and about the top of the snow-
melting receptacle in.combination with pump and conduit
means for pumping water from the sump at the bottom
of the snow-melting receptacle to the water-discharging
means adjacent the top. Preferably also, the water-dis-
charging means comprises a manually operated hose or
the like so that, when desired, an operator may select
the optimum spot at which a spray or stream of hot water
pumped from the sump may be played over the top of
the snow in the snow-melting receptacle. By causing a
valve or other flow control device to be disposed in the
conduit and pump means for pumping water from the
sump into snow in the melting receptacle: the amount

£ heat utilized in melting snow can be regulated and
in turn the temperature of the water collected in the
sump may be regulated. :

During a snow-melting operation water is discharged
from the apparatus in an amount corresponding to the
amount of snow taken in, and by virtue of the water
recirculating system above described the temperature
of the water discharged from the machine may be con-
trolled as desired. This is an advantage in that water
may be discharged onto a street, for example, at a tem-
perature sufficiently high so that the pavement surface
becomes warm and any residual moisture evaporates
completely befere it can freeze into a glaze of ice, thus
leaving the surface of the street dry.  Alternatively,
the water may be discharged at just above freezing tem-
perature when freezing on the street is not a problem.

Further features of this invention relate to the means
viilized in discharging water from the melted snow
in the sump for making effective use thereof and where-

- by it may be discontinued at intervals so as to cut off
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jected upwardly from adjacent the bottom of: the grate -

members at spaced intervals and there are blasts which
are projected laterally. from adjacent the tops of the
grate members, this combination of blasts being especially

70

the discharge of water in a zone where such discharge
is nnot desired.

Further features of this invention relate to the means
for charging the snow into the snow-melting receptacle
during progress of the machine along a road or street.
Thus, one feature resides in the provision of a high speed
conveyor for conveying and elevating the snow in com-
bination with a baffle which causes the snow to be dis-
tributed throughout most of the upper portion of the
snow-melting receptacle so as to minimize by-passing of
the incomirg snow by the hot products of .combustion
from the burner means. -Other features relate to the
provision of a snow-receiving and elevating means which,
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is adapted to be moved from working position with the
mouth of the snow-receiving means at ground level to
position overlying and in general alignment with the
vehicle during transportation of the vehicle under its own
power from one location to another.

Another feature relates to providing sufficient capacity
in the stack area above the grates to hold enough melted
snow to cool the stack gases to a relatively low tempera-
ture, thus utilizing the bulk of the heat in the stack gases
before the gases are released into the atmosphere.

Further features and advantages of this invention re-
late to the application of heat at a very high temperature
in excess of 2000° F. adjacent the botitom of the snow-
melting receptacle and in the blanketing of the upper
portion of the smow-melting receptacle without substan-
tial bridging, with the result that the products of com-
bustion which ultimately escape into the atmosphere are
at a temperature less than 200° F. Further features and
advantages of this invention relate to making available
an average of over 40,000 B.t.u. per hour for each cubic
foot of snow capacity of the snow-melting equipment.

Further objects, features and advantages of this inven-
tion will be apparent from the following description of a
typical illustration of the practice of this invention and
of a preferred embodiment thereof in connection with the
accompanying drawings, wherein:

Fig. 1 is a plan view of a snow-melting machine em-
bodying this invention;

Fig, 2 is a side elevation of the machine;

Fig. 3 is a sectional elevation taken on the line 3—3
of Fig. 1;

Fig. 4 is a sectional elevation taken on the line 4—4
of Fig. 1;

Fig. 5 is an enlarged side elevation of one of the re-
movable grates employed in the snow-melting receptacle
over the burners;

Fig. 6 is a sectional elevation of the grate taken on
the line 6—6 of Fig. 5;

Fig. 7 is a plan view of the grate shown in Fig. 5;

Fig. 8 is a detail perspective view, partially in se_ction,
showing the upper portion of the grate shown in Figs. 5
to 7;

Fig. 9 is a plan view on a small scale taken in section
at the line 9—9 of Fig. 3 showing the air feed conduit
means for the burmers, the burners and grates being
removed;

Fig. 10 is a schematic perspective view on a small scale
showing the sump at the bottom of the snow-melting
receptacle, the burners and grates being removed, and the
drain and screen members above the bottom of the sump
also being removed;

Fig. 11 is similar to Fig. 10, but showing the drain and
screen members in place above the bottom of the sump;
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accompanying drawings the apparatus for loading and
melting the snow is mounted on the truck chassis 25
which is mounted on wheels 26. Within the hood 27
there is a suitable engine (not shown) which is connected
to at least the rear wheels of the truck for propelling the
entire machine along a road or street and by suitable
mechanisms (not shown) the truck may be steered by an
operator located within the cab 28.

At the front of the truck chassis there is mounted a
diagonally disposed snow plow blade 29 which pushes
the snow on a road or street to the righthand side of the
machine as the machine is moved forwardly and concen-
trates it in an elongated pile in line with the mouth of
the snow-receiving and elevating means for loading the
snow into the snow-melting receptacle of the machine,
the snow-receiving and elevating means being indicated
generally by the reference character 30.

The snow-melting receptacle, which is indicated gen-
erally by the reference character 31, comprises vertically
disposed walls. The walls at each side and at each end
are double walls with a flue space therebetween. The
outer walls 32 at each end of the receptacle are substan-
tially vertical from top to bottom and extend down to
the sump at the bottom of the receptacle. Spaced from
the walls 32 are the walls 33 (see especially Fig. 4) which
are somewhat inwardly inclined in extending upwardly
from the region of the grates above the burners. The
bottoms of the walls 33 are spaced from the walls 32

_so that products of combustion from the burners, which

will be described hereinafter, may have access to the flue
spaces 34 between the walls 32 and 33.

Similarly, the walls on each side of the snow-melting
receptacle 31 (see Fig. 3) comprise the outer walls 35
and spaced therefrom the inner walls 36, the inner walls
36 being inwardly inclined extending upwardly from the
region of the grates above the burner means. The side
walls also comprise the inwardly inclined portions 35’ and
36’, the walls 36’ providing a support for the grates, which
are indicated generally by the reference character 37.
The space between the walls 35 and 36 and between the
walls 35’ and 36’ constitute a flue space to which hot
products of combustion from the burners have access.
The bottoms of the walls 36 are spaced slightly from the

- upper portions of the inclined walls 36’ so as to provide

50

Fig. 12 is a side elevation drawing of moving parts of

the snow-receiving and elevating means for loading snow
from the ground level into the snow-melting receptacle;
Fig. 13 is a section taken on the line 13—13 of Fig. 12;
Fig. 14 is a plan view on an enlarged scale of the snow-
receiving means and the lower end of the snow-elevating
means;
Fig. 15 is a side elevation viewed from the line 15—15
of Fig. 14;

Fig. 16 is a front view of the rotary snow blade at the

mouth of the snow-receiving means;

Fig. 17 is a diagrammatic view of the means for rais-
ing the front end of the snow-receiving and elevating
means and swinging it into alignment with the vehicle
chassis of the machine;

Fig. 18 is a rear end elevation of the machine showing
the effluent line for melted snow;

Fig. 19 is a schematic showing of the fuel supply means
for the burners; and

Fig. 20 is a schematic showing of the electrical circuit
for the burner igniters.

In the embodiment of this invention shown in the
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an exit aperture for hot products of combustion into
the interior of the snow-melting chamber in direct con-
tact with the snow in the melting chamber.

In the region of the burners side walls 38 are pro-
vided that extend down to the sump and spaced there-
from are the walls 39 which serve to contro! the passage
of hot products of combustion into the flue spaces be-
tween the walls 35’ and 36’ and between walls 35 and 36.

Disposed in the lower portion of the snow-melting
receptacle immediately above the bottom thereof there
are 2 plurality of burners 40 whose ends are protected
by the shiclds 41. The burners are supplied with both
air and fuel under pressure so as to produce a blast flame
at a temperature of at least about 2000° F. Suitable
burners for the purpose are well known. Above each
of the burners 49 there is a grate 37. FEach grate has
the general configuration of an inverted V, the vertical
extent of each grate being substantially greater than the
horizontal extent and preferably the vertical extent is at
least twice the horizontal extent of the grate, the optimum
relative dimensions being as shown, wherein the vertical
extent is somewhat over three times the horizontal ex-
tent of each grate.

As most clearly shown in Figs. 6 to 8, each grate com-
prises inclined walls with a flue space therebetween. The
major portion of each grate is composed of inclined spaced
walls 43 which are held in assembled relation to each
other by the end plates 44 and the cross braces 45. The
walls 43 are made of corrugated metal which provides
an increase in surface area and also facilitates the pro-
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vision of exits for products' of ‘combustion in the region
“of the upper portion of each grate.

Above the walls 43, which are spaced somewhat apart
adjacent - the tops thereof there ‘is a"second pair of
inclined spaced walls 46 which also are made of corru-
gated metal. The lower margins -of the walls ‘46 are
‘welded to the upper margins of the walls 43, as best
shown 'in Fig. 8, so that the walls 46 provide a slight
overhang and apertures 47 formed by the corrugations
whereby products of combustion may escape laterally into
snow supported between the grates. The upper margins
-of the walls 46 are welded together, crest to crest, so
that products-of combustion may escape from the top of
‘the grates. Tn order to deflect the escaping products
of combustion at the top of the grate so as to direct them
laterally or horizontally,.a-cap member 48 is provided
which is secured at each end to a plate 49 which may
rest, respectively, on the inclined walls 36" together with
the lower margins of the walls 43 in the region where
the ‘inclined walls 36" occur. In order to keep each
grate ‘in proper position guide blocks 50 are employed
(Figs. 1 and 3). Otherwise, the grates merely rest freely
in the lower portion of the snow-melting receptacle and
ay be readily removed merely by lifting them out when-
ever it 'is desired to clean out the machine.

Particularly in connection with Figs. 1, 2 and 4, it
is ‘to be noted. that each ~grate 37 is spaced from an
adjoining grate by a substantial distance or'space indicated
st 51, It is thus'seen that products of combustion from
the burners 40 have different routes of travel.” One por-
tion risés up into the flue spaces within the grates 37 and
is projected laterally into ‘snow above the grates. At the
'same time there is a blast of the products of combustion
through the spaces 51 so that in the body of snow with-
in the receptacle there are regions where the upwardly
projected blasts of hot products of combustion. tend to
slice the snow and thereby aid in preventing bridging
within the snow-melting receptacle; such bridging if it
occurs being very detrimental as regards the- efficiency of
‘the utilization' of the heat ‘gencrated by the burners. At
the same time hot products of combustion are discharged
laterally into the snow as it collapses into the spaces be-
‘tween the grates. In this manner, by the combined blasts,
efficient. direct contact of the products of combustion with
the show ‘in the snow-melting receptacle or chamber is
provided. - Moreover, because of the sharp inclination
of the ‘side walls of the grates 42 so that their vertical
‘extent is greater than their horizontal extent a very ex-
tensive area of heat-conductive surface is provided which

~ is supplemented by the heated walls of the snow-melting
Teceptacle. To ‘heat this extensive area of heat-conduc-
tive surface, there is ‘available an average of at least
34,000 B.t.u. per hour for every square foot of heat-
conductive surface contacting the snow. - By the means
referred to an extremely hlgh rate of heat transfer to
the melting snow is effected in a compact melting recep-
tacle wherein a blanket of snow may be maintained over
the heating means so as to provide the maximum efficiency
in utilization of the heat.. While the grates intentionally
provide a'large area of heat exchange surface in refation
to the lateral extent of the lower portion of the snow-
melting receptacle, nevertheless: the disposition of the
‘burners under the grates and the utilization of both direct
and indirect transfer of heat to'the melting snow enables
the machine to'transfer at least 34,000 B.t.u. or more per
hour to.the melting snow per square foot of heat-conduc-
tive surface employed. Moreover, as aforesaid, it is pos-
sible to make available about 40,000 B.t.u. or more per
Licur to each.cubic foot of capacity for smow of the
snow-melting receptacle.

Another factor contributing to the efficiency and capac-
ity of the snow-melting machine of this invention results
from the fact that the heated inwardly inclined walls,

_which  ‘have ‘been -described hereinabove, contribute to
"minimization of ady bridging of the snow or development
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of chimneys or funnels therethrough, which, when occur-
ring, permit escape of products of combustion without
efficient utilization of the heat content thereof. Even a
slight inward inclination such as 1° from the vertical is
beneficial, “although the inward inclination preferably is
at least about 3°.

Amother feature of this invention which likewise con-
tributes to'it§ efficiency both in the over-all utilization of
teat and in the minimization of bridging resides in the
pumping'of water produced by the melting of the snow
from the sump ‘at the bottom of the s1ow-melting cham-
ber so as to be discharged onto the snow in the snow-melt-
ing receptacle.

‘As shown largely dlagrammatmally in Figs. 10 and 11,
the bottom of the snow-melting receptacle is provided with
sloping panels 52 and 53. These panels-slope downwardly
so that at the rear of the sump there is an outlet line 54
at about the middle of the sump.  Adjacent the forward
end 'of the sump and near the righthand wall of the sump
{as ‘one faces the forward end of the vehicle) there is
another outlet line 55. The inclined panels 52 and 53 thus
provide a basin which becomes filled with melting snow
during operation of the apparatus when free outlet through
cither line 54 or line 55 is closed off or partially closed
off so that the outflow from the sump is not greater than
the inflow from the melting snow, the mouths of the lines
54 and 55 in such case remaining flooded with water from
the melting snow.

As best shown in Fig. 11, there are disposed above the
sloping bottom panels 52 and 53 drain panels 56 and 57
which slope downwardly toward a screen 58. The screen
58 serves to screen out solid objects in the form of trash
of various kinds -which may be picked up with the snow
during snow removal. The drain panels 56 and 57 are
directly underneath the burners 48 and the heat from
the burnérs serves to heat the water draining down the
drain panels 5§ and 57 and likewise serves to burn any
combustible material such as small sticks, leaves, paper
and the like. The result is that the principal materml
which is caught on the screen 58 and which has to be
removed from time to time is in the form of stones, small
pieces of metal and the like. Because of the easy remov-

ability of the grates 42 such objects can be readily re-
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moved whenever it becomes desirable to do so.
The -outlet line 55 at the forward end of the sump is

-‘connected to the inlet side of a pump 59 which may be

operated from the motor 68 by means of the belt 61,
which is driven by the pulley 62 mounted fixedly on the
motor shaft §3. Water impelled by the pump 59 is
directed upwardly through a suitable line such as flexible
hose 64 which is controlled at its upper end by a valve
65 and which is connected to the piping 66 that is dis-
posed along the upper margins of thé snow-melting ie-
ceptacle. The piping 66 is provided with a plurality of

‘spray jets 67 which are adapted to spray water there-

from over snow within the snow-melting receptacle when
water is ‘pumped into the piping 66 by the pump 5%. The
amount of water that is thus sprayed onto the snow may
be controlled by the valve §5. By regulating the rate of
flow of water from the sump to the piping 66 and from
the spray jets 67 one may control the temperature of the
water that collects in the sump, increased quantities of
water pumped into contact with the melting snow result-
ing in lower temperatures of the water in the sump.
The pumping of the water from' the sump into contact
with the melting snow is an important feature of this
invention in assisting and accelerating of the melting of
the snow and in preventing bridging which detracts from
the efficiency of the apparatus.. However, the conirol of
the temperature of the water in the sump also is a fea-
ture of this invention in that one is enabled to discharge
the water from the machine at a temperature wliich may
be varied according to the weather conditions encoun-
tered.. For example, in sub-zero weather when the dis-
charged water might well freeze as a slippery film ong
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is enabled to discharge the water at a sufficiently high
temperature so that it will evaporate away, leaving the
road surface dry. Moreover, when it is desired to melt
ice or snow in inaccessible regions such as those occurring
under parked automobiles, hot water may be discharged
from the machine so as to accomplish snow and ice re-
moval by melting it while it is on the street or road.

While the automatic discharge of water from the spray
jets §7 serves to prevent any bridging and to keep the con-
tents of the snow-melting receptacle as a slushy blanket
over the grates 42, nevertheless it is preferable to provide
a manually actuatable spray means such as the flexible
hose 71 which extends from the water line 64 and is con-
trolled by the valve 72 and has a suitable nozzle 73 at the
eind thereof which may be held by an operator and di-
rected so as to break up any inequalities in snow accumu-
lation within the snow-melting receptacle.

The removal of the water from the sump for discharge
from the machine is effected through the outlet line 54
that has been referred to hereinabove. This outlet line
exiends rearwardly from the sump to a swivel joint 68
which has the line 69 extending therefrom that can be
caused to extend from either side of the apparatus. As
shown in Fig. 18, the line 69 may be disposed for dis-
charging water from the same side of the machine as that
from which snow is received by the machine. In this way
the discharged water may be caused to flow into the gutter
and underneath parked automobiles. However, the line
69 can be swung to the opposite side if desired. More-
over, the level of the outer extremity 7¢ of the line 69
may be adjusted by the operator. When the end 70 is ele-
vated to the position shown in dotted lines in Fig. 18 it is
apparent that water cannot escape from the sump at the
bottom of the melting chamber. Moreover, the elevation
of the end 7§ may be used to conirol the depth of the
water in the sump. When the end 79 is temporarily ele-
vated, one can prevent any discharge of water for a short
interval such as two or three minutes, such discontinuance
of effluent frequently being desirable under certain circum-
stances, as, for example, at street intersections. .

The burners 40 may be supplied with air and fuel under
pressure by any suitable means. In the embodiment
shown the air under pressure is supplied by the blower
74, which is driven by the engine 75. Air under pressure
produced by the blower is directed through the manifold
76 which communicates with the air ducts 77, 78 and 78a.
The ducts 78 and 78a are formed by the lower portions
of the wall members 35, the under side of the inclined
wall members 35’ and the horizontal plates 8¢. As most
clearly shown in Fig. 9, the plates 80 have air pipes 81
opening therethrough, there being one air pipe connected
to each burner 40 for supplying air under pressure.

The fuel lines have not been indicated except dia-
grammatically in Fig. 19. The fuel is supplied from the
fuel tank 82 and may be pumped through the line 83
by the pump 84. The pump 84 may, if desired, be
powered by engine 75 by suitable means (not shown).
The amount of fuel directed to the burners may be regu-
lated by the regulating valve 85 which controls the rela-
tive amount of fuel directed to the burners through the
line 86 or returned to the fuel tank 82 by the line 87.
The line 86 may comprise the master shui-off valve 88
and the pressure gauge 89. By suitable manifolding
means the fuel is supplied to the burners 4.

For igniting the burners any suitable means may be
employed. Thus, a motor generator (not shown) may
be mounted on the vehicle, the generator merely being
indicated schematically at 331 in Fig. 20. The electric
power produced by the generator is controlled by the
master switch 96 and by the individual switches 81, each
of which is applicable to a pair of burners 40 as shown.
The voltage may be regulated in any manner appropriate
for the burners used, e.g. by a transformer 92.

Further features of this invention relate to the means
for receiving and elevating the snow from the street level
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for controlled discharge into the snow-melting recep-
tacle 31. In the specific embodiment shown the snow-
receiving and elevating means constitutes a unit which is
pivotally mounted adjacent one cormer of the snow-
melting receptacle by the pivot means 93 that is adapted
to permit the lower end of the unit to be raised and
lowered and, when in raised position, to be swung in-
wardly so that the snow-receiving and elevating unit
will become in general alignment with the vehicle. One
means for effecting these movements has been shown in
Fig. 2 and more diagrammatically in Fig. 17 so that the
motions involved may be more clearly shown. The end
of the snow-receiving and elevating means that is remote
from the pivot 93 is supported by the bracket 95 which
is ‘joined to the part 94 that is rigidly secured to the
snow-receiving and elevating means at its far end by the
universal joint $6. The other end of the bracket 95 is
pivotally carried by the vehicle chassis by the pivot means
97 which is adapted to permit the far end of the bracket

‘to be raised and lowered and to be swung inwardly into

alignment with the vehicle chassis when the far end of the
bracket 95 is raised. The raising and lowering of the
far end of the bracket 95 is effected by the flexible cable
98 which can be wound onto or unwound from the drum
99 by the controlled actuation of the motor 162. When
the far end of the bracket 95 is lowered so as to be in
the position shown in Fig. 2 and in solid lines in Fig. 17,
the snow-receiving mouth of the snow-receiving and ele-
vating unit is at ground level. However, when the far
end of the bracket 95 is raised to the position shown in
dotted lines in Fig. 17 the spacing and dimensions of the
parts are such that the elevation of the far end of the
bracket 95 serves to swing both the bracket 95 and the
snow-receiving and elevating means as a whole into
general alignment with the vehicle chassis so that these
parts are brought inboard above the vehicle chassis
whenever it may be desired to move the machine from
one job location to another. The desired elevation is
provided by causing the cable 98 to pass over a pulley
191 at the upper end of the mast 102.

The snow-elevating means comprises a continuous belt
163 which passes over upper and lower drums 104 and
105, respectively, both of which are power-driven from
the driven shaft 186 by means of the sprocket chains
197 and 168. The driven shaft 186 is operatively con-
nected to the motor 60 through the universal joints 169
and 11¢ which permit the pivotal motion of the snow-
receiving and elevating unit that has been described here-
inabove.

The belt- 193 is provided with snow-retaining plates 111
The means for supplying power
to the belt 203 is such as to cause motion of the belt 103
at a sufficient velocity for flinging snow from the upper
end of the snow-elevating means against the deflector 112
with such force that the deflected snow will fly at least
in part substantially completely across the snow-receiving
receptacle to the opposite corner thereof while at the
same time effecting lateral disposition so that the snow
becomes uniformly distributed throughout the upper por-
tion of the snow-melting receptacle as it falls therein.
The disposition of the deflector 112 may be varied by
mounting the deflector 112 on a hinge 113 and causing
its position to be fixed by the bar member 114, which
can be manually moved and held in any desired position
by the manually operated adjusting device 115.

The snow is taken from ground -level through the
mouth 116, immediately behind which there is the re-
volving rotatively mounted blade 117 comprising opposed
helices on the opposite sides of a centrally impelling
blade 118 that throws the snow onto the belt 103 so as to
be carried thereby with the aid of the plates 111. For
providing structural members and holding the snow on
the belt 103, and also in the interests of safety, side
plates 119 are provided on either side of the belt 103.

The rotation of the blade 117 may be effected in any



suitable way. For example, in the embodiment shown
the shaft 120 on ‘which the drum 105 is mountéd and
which is driven. from' the sprocket ¢hain 187 may be
‘operatively: connected to the shaft 121 on which the blade
-117 is mounted by means of the:gears 122, 123, the
power-transmitting shaft 124 and the sprocket chain 125.
For protection, thesé parts may be closed in the housing
126.. ‘Appropriate. confining and giiding paris 127, 128,
129 and 130 may be provided for guiding and conirolling
the snow which is acted upon by the blade part-117 while
being taken up -and transferred to the belt 103.

In typical operation of the machine, the belt 183 may
be moved at'a fate of ‘about 300 to ‘about 500 linear feet
per minute ‘while the blade 117 may be rotated at about
1200 r.p.m. When, as shown, there are twelve burners
‘each ‘burner -may provide products of combustion at a
temperature of the order of 2000° F. or more and they
are supplied with air and fuel for preducing in the neigh-
~“borhood: of : 18,000,000 B.t.u. per hour or more. - This
requires the consumption of fuel in the neighborhood of
132 gallons per hour. - The conducting surface provided
by the grates and the heatedside walls are approxi-
mately 470 :square feet, with the result that more than
34,000 B.t.u. per hour are introduced per square foot of
heat-conducting surface employed in the machine.

During typical operation the water collected in the
sump is pumped for discharge into the snow in the melt-
ing chamber with accompanying control of the tempera-
ture of the water which is discharged from the machine.
Under weather conditions such that the discharged water
does not freeze on- the street or road the discharged
water may be cooled down to just about freezing peint,
namely, just above 32° F. In this way virtually nio heat
is unnecessarily lost in the discharge of the water. How-
ever, it is a distinct advantage of this invention that in
sub-freezing weather the water may be discharged at
an elevated temperature which will prevent freezing until
the water has evaporated. If the water were to freeze
on the street, this. would result in icy conditions. ¥x-
cept for extremely cold weather, if the water is dis-
charged at a temperature of 90° to 100° F, onto a pave-
ment, the pavement surface becomes warm and any re-
sidual moisture evaporates complétely before it can freeze
into a glaze of ice, thus leaving the surface of the street
dry. ‘

The water discharged from the machine is also effec-
tive in snow clearance. Thus, the embodiment that has
been disclosed is such that the water may be discharged
at the rate of about 200 gallons per minute. When this
amount of water is ‘discharged, and especially when it is
heated substantially above freezing, the discharged water
‘is highly effective in melting additional snow and remov-
ing it from a street. Moreover, the water thus dis-
charged may be used to clear snow underneath parked
cars and other inaccessible places. . By mounting the
dischdrge line swingably so that the outlet 7¢ may be
moved to-either side of the vehicle, a desirable flexibility
is provided as regards the points which may be reached
in discharging water for effecting snow removal.

While the temperature of the water in the sump may
be controlled so as to be at a temperature well below
the boiling point, the machine of this invention is such
that the water which initially results from the melting
of the snow comes into direct contact with the highly
heated products of combustion as the water flows down
past the burners 40 and is collected on the drain panels
56 and 57. While thus exposed, a portion of the water
becomes converted fo steam -which commingles with
the products of combustion that flow into direct contact
with the melting snow and the steam increases the effec-
tiveness with which the melting of the snow is accom-
plished.

Another advantage which results from a machine of
this invention is that any foreign bodies contained in the
snow that is loaded into the snow-melting receptacle can
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‘and the like.
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fall down through the spaces betWeen the grates and
‘burners “as ‘the snow carrying these foreign bodies be-
comes melted: For the most part, such foreign bodies
comprise combustible material, e.g. pieces of wood; paper
When these foreign bodies fall onto the
drain panels 36 and 57 the water drains off of them

- through the screen 58 and the foreign bodies are thus
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exposed to direct contact with the blasts from the burners.
Upon such exposure the combustible material burns off
and, to the extent that the foreign bodies are composed
of -combustible material, the machine is self-cleaning.
As regards incombustible things such -as glass, metal,
cans and the like, they accumulate on the screen 58 and
due to the ready removability - of the grates 37 it is a
simple matter to clear out from time to time any accumu-
lations. of incombustible foreign material.

During the melting operation the snow is flung against
the deflector 212 and distributed substantially through-
out the upper portion of .the snow-melting receptacie.
At the same time the upward blasts: of hot preducts of
combustion together with the heated side walls of the
snow-melting receptacle and the spraying of water onto
the snow in the snow-melting receptacle serves to. pre-

‘vent bridging and the formation of flues through which

the products of combustion might escape without trans-
ference of substantially all of the heat content thereof ic
the melting snow. The snow overlying the grates 37
thus remains as a blanket which confines the hot products
of combustion until their heat content is substantially
completely exhausted and in typical operation the gases
which ultimately emerge become cooled to a temperature
substantially lower than 200° F.

While this invention has been described in connection
with a typical preferred embodiment thereof, it is to be
understood that this has been for purposes of illustration
and that the practice and embodiments of this invention

“may take other forms without departing from the scope

of the invention.

I claim:

1. A snow-melting machine comprising a snow-melt-
ing receptacle, a plurality of burners disposed adjacent
the bottom of said receptacle, a plurality of eiongated
grates having spaced grate walls with a flue space there-
between disposed for entry of products of combustion
from said burners, said grate walls being inclined with
the cross-section of said grates generally in the form of
an inverted V having greater vertical extent than lateral
extent, said grates being substantially spaced from each
other along the bottom portions thereof for passage of
products of combustion from said burners between said
grates into direct contact with snow in said receptacie
above said grates, said grate walls adjacent the upper por-
tion thereof having apertures therein for passage there-
through from said flue spaces of minor proportion of said
products of combustion, and said grate walls having a
succession of vertically disposed corrugations therein for
contact with snow resting on said grate means.

2. A snow-melting machine comprising a snow-melting
receptacle, a plurality of burners disposed adjacent the
bottom of said receptacle, a plurality of elongated gratss
having spaced walls with a flue space therebetween dis-
posed for entry ‘of products of combustion from said
burners, said walls being inclined so as to be wider apart
at the bottom than at the top and said grates having
vertical extent over twice as great as the lateral extent
thereof, being substantially spaced apart at the bottoms
thereof for permitting passage of products of combus-
tion therebetween and having apertures therein adjacent
the top thereof for passage of products of combustion
therethrough.

3. A snow-melting machine comprising a snow-melting
receptacle, a plurality of burners disposed adjacent the
bottom of said receptacle, grate means disposed above
said burners with the underside thereof exposed to
products’ of combustion from said burners and adapted
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to support snow in the upper side thereof, said receptacle
having walls extending upwardly above said grate means,
and means for supplying heat to said walls in the region
above said grate means, said means for supplying heat to
said walls comprising flue means extending from the
region of said burners for entry of products of combus-
tion therein and directing same substantially above the
region of said grates in heat exchange relation with
said walls, and said walls having apertures therethrough
intermediate between the upper and lower ends of said
flue means for discharge of products of combustion from
said flue means into direct contact with snow contained
in said receptacle.

4. A snow-melting machine according to claim 3 where-
in said walls in the region thereof above said apertures
therein where heated by said heating means have an
inward inclination proceeding upwardly of at least 3°
from the vertical.

5. A snow-melting machine comprising a snow-melt-
ing receptacle, a plurality of spaced burners disposed
adjacent the bottom of said receptacle, a plurality of
grates having walls inclined so as to provide a cross-
section generally in the form of an inverted V having
greater vertical extent than horizontal extent and having
spaces therebetween for permitting fall of foreign bodies
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between said grates and between said burners, support
means for supporting any such foreign bodies that may
fall between said grates and holding same in close
proximity to the underside of said burners for combus-
tion of combustible material comprised therein, said sup-
port comprising a foraminous portion for draining off
water from said bodies supported by said support means,
a sump underneath said foraminous portion for receiv-
ing and collecting water drained therethrough, and means
for directing water from said sump.
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