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SNOW REMOVAL AI’PARATUS

‘ ‘Floyd L. Linzy, Batavia, N. Y., assicnor to
A, Yates Dowell, Washingion, T, C.

... Application February 8,'1952, Serial Mo, 276,587
ho 7 Claims. (CI. 37-43)

. This mvennon relates to material -handling and more
partlcularly to.a self propelled. device for removing snow
from' sidewalks, highways or other surfaces where such
snow might impeds normal activities and is a continuation
in part of copending application Serial No. 744,382 filed
Aprll 28, 1947, now abandoned.

'Heretofore. numerous types of snow plows and other
devices for removing snow have been developed but many
of these were éither inadeQuate to, cope: with the quantity
of ‘snow to be removed or the hardness thereof and others
which® were  designed. to handie large quantities of snow
were relatively complicated and *subject to numerous
breakdowns and consequent high maintenance costs. Also
many Of these prior.art devices which were designed to
handle telatively: large quantities of snow required ex-
cessive amounts of power to. operate the same -and were
not suitable for use on relatively small tractors or other
vehicles:thus precluding use thereof by the ordinary home
owner. :

It is therefore an object .of the invention to provide a
self-propelled . snow - removal:device in which relatively
large - quantities of snow may be handled regardless of
whether such snow . is of the soft fluffy variety or whether
the snow is a relatively hard frozen mass.

Another object of the intvention is. the provision of a
snow removal device which is adapted -to remove rela-
tively: large quantities of snow frem sidewalks, roadways
or the like, and in'which such snow is projected to one side
either onto a pile or into a-vehicle to be transported away.

- A further object of the invention is the provision of a
self-propelled snow removal device in which all of the
power for operation of such device is supplied by the pro-
pelling vehicle and in which such power requirements are
reduced to a minimumn.

* A still further object of the invention is the provision
of a-self-propelled snow removal device in which the
various ;parts thereof are easily .removable for replace-
ment; thus materlally reducing the costs of maintenance
and repair.

- A"further object of the invention is the provision .of
a self-propelled snow removal device which may be con-
structed from readily: available parts and materials and in
which relatively little skilled iaber is required in the con-
struction thereof thus-bringing the device within the reach
of the ordinary home owner.

Further objects and advantages of the invention will be-
come apparent. from the following. description taken in
conjunction with the accompanying drawings wherein:

-‘Fig..-1 is a view in-perspective -of the snow removal
device of this invention attached to. a tractor of the end-
less track type;

Fig. 2, a front. elevational view of the snow removal
device shown in Fig. 1;

“Fig. 3,a fragmentary sectional view on the lirte 3—3 of
Flg 2; and

-Fig. 4 a fragmentary sectional view on:the line 4——4 of
Fig. 2.-
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With continued reference to the drawings there is shown
in Fig. 1 a snow removal device constructed in accordance
with this invention. and of the so-called rotary type in
which there is provided a-casing 16 which may convenient-
ly house a rotor il and a second rotor 12 mounted on a
central shaft 13.. 'As shown in Figs. 3 and 4 the shaft 13
may extend through the rear wall 14 of the casing 10 and
be journailed in antifriction bearings 15 supported on an
angle member 16 secured to the rear wall i4.

A propelling vehicle in the form of a tractor 17 may

be provided and this tractor may be conventional in all

respects being provided with endless treads 18 which may
be formed with metallic cleats 19 thereon in order to
properly grip the surface over which the apparatus moves
or, if desired, in order to proiect such surface, cleats 19
may be replaced by blocks, of rubber or other suitable re-
silient material which will provide sufficient friction be-
tween treads 18 and the surface over which the vehicle
moves in order to provide ample propelling power to force
the casing 1§ and associated equipment through the snow
to be removed.

. As shown in Figs. 3 and 4, the casing 18 may be at-
tached to the tractor 17 by bracket menibers 20 which
may be secured to the rear wall 14 of the casing 1§ by
screw. threaded fastening means or the like 21 and which
may be secured to a. forepart 22 of the tractor 17 by
screw threaded fastening means or the like 23. - Spacing
means in the form of strits 24 may also be provided which
are secured to.the rear wall portion 14 of the casing 10
by rivets or other suitable fastening means 25 and these
struts 24 may be secured to the forepart 22 of the tractor
17 by screw: thréaded fastening means 26.  The tractor 7
may be provided with a power take-off shaft 27 projecting
from the forward end thersof and this power shaft may
be connected to the shaft 13 of ‘the snow removal ap-
paratus by a snitable coupling 28.

Mourted upon the forward end of the shaft 13 for ro-
tation therewith is the:'rotor 31 which may comprise a
plurality of ‘blades 2% secured to a hub: 30 by a screw
threaded fastening means or the like. Blades 29 may be
set at any desired angle and are provided with studs 31
extending from the cuter ends thereof which are secured
to a shroud ting 32 which serves to further strengthen the
roter 11.

The rotor 11 is further provided with a plurality of rela-
tively’ small blades 33 secured to the circumference of
the shroud ring 32 by welding or the like and hub 30 may
be secured to the shaft-13 to preclude relative rotation
therebetween by pins or other suitable fastening means 34
extending through the hub 38 and throiigh the shaft 13,

Mounted -directly to the rear of rotor 11 on shaft 13
is a rotor ‘12 which may comprise a hub 35 and radially
exteriding blades 36. Blades 36 may be secured to the
hub 35 by studs 37 fixed to the blades 36 by welding or
the like, these studs being screw threadedly engaged at
3% in the hub 3% and locked in adjusted position by
lock nuts 39, Hub 335 may be fixed against rotation on
the shaft 13 by pins or other suitable fastening means 48
extending thréugh the hub 35 and the shaft 13.

Casing 10 may comprise substantially paraliel side por-
tions 41, a semi-circular upper portion 42 and a rela-
tively flat bottom portion: 43. Bottom portion 43 may
extend somewhat forwardly of the forward edge of
casing’ 10 and the edge of bottem portion 43 may be
beveled as at .44 to provide a cutting edge 45. The

- semi-circular portion ‘42 may be provided with a snow
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discharge outlet 46 with a conduit 47 extending there-
from, the axis of conduit “47 being substantially tan:
gential to the envelope described by the rotor 12. -

As clearly seen from an _inspection  of the drawing,

‘ the casmg 10 is: entirely open at 1ts forward end and
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in operation with the rotors 11 and 12 rotating and the
tractor 17 moving forwardly to force the lower edge 45
of casing 10 into the snow te be removed, the blades 29
and 33 of the rotor 11 will cut the snow whether this
be a relatively hard frozen mass or whether such snow
be ‘of the fluffy variety. The outer blades 33 will cut
an annular groove in the snow -which will enable the
blades 29 to comminute the relatively large mass of
snow enclosed within the annular groove cut by the blades
33 and due to the angular relationship of blades 29 this
comminuted snow will be forced rearwardly of the cas-
ing 10,

Snow moving rearwardly from the blades 22 within
the ‘casing 19 will impinge upon the rotating blades 36
of rotor 12 and due to the arrangement of such blades
the snow ‘will be projected outwardly through the open-
ing 46 and conduit 47 much in the manner of a centri-
fugal pump and such snow may be discharged into a pile
along the side of the cleared space or may be discharged
into an accompanying vehicle to be transported away.

It is to be noted that both rotors 11 and 12 revolve
in the same direction thus materially simplifying the
driving mechanism and it is to be further noted that all
of the parts comprising the rotors are relatively easy to
replace, thus greatly simplifying maintenance of the
device. This is extremely important in devices of this
nature since it is very common to encounter sticks, stones
and other foreign material in snow and contact of this
foreign material with the revolving blades of the rotors
11 and 12 might easily cause damage thereto, and were
it not possible to conveniently replace these parts rela-
tively long periods of inactivity might be necessitated,
thus greatly reducing the efficiency of the apparatus.

Obviously, with the apparatus of this invention rela-
tively large quantities of snow may be handled and com-
pletely removed from the cleared space in that it is not
necessary to merely push the snow aside with brute force,
but the snow is actually picked up and projected a con-
siderable distance from the cleared area. Likewise, all
of the power required for this operation is supplied by
the propelling vehicle and depending on the size -of the
snow removal equipment this propelling vehicle may
range anywhere from the common power driven lawn-
mower and small home tractors to larger and more
powerful tractors which may be utilized in clearing rela-
tively large areas. The invention further provides a snow
removal device which may be easily attached to or re-
moved from a conventional tractor, thus leaving such
tractor free to perform normal operations but being avail-
able quickly in any emergency in order to be utilized for
snow removal purposes.

1t will be obvious to those skilled in the art that vari-
ous changes may be made.in the invention without depart-
ing from the spirit and scope thereof and therefore the
invention is not limited by that which is shown in the
drawings and described in the specification but only .as
indicated in the appended claims.

What is claimed is:

1. Snow removal apparatus including an elongated
casing open at its forward end and having a discharge
opening located rearwardly thereof, a drive shaft disposed
axially of said casing, a rotor fixed on said drive shaft
within said casing adjacent the forward end thereof, said
rotor comprising a hub, a plurality of radially extending
blades, means for removably and adjustably securing said
blades to said hub, a shroud ring secured to the outer ends
of said blades, a plurality of cutting blades secured to the
outer periphery of said shroud ring and within the con-
fines of the casing, said cutting blades serving to cut an
annular groove in the snow and said radially extending
blades serving to cut and comminute the snow inwardly
of said groove and move the same rearwardly .in said
casing, a fan rotor fixed to said shaft rearwardly of said
first mentioned rotor and comprising a hub and radially
extending fan blades, means for.removably -and adjust-
ably securing said fan blades to said hub, means-on said
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casing for removably securing the same to a propelling
vehicle and means to couple said shaft to a power ‘take-
off shaft on said vehicle whereby upon forward move-
ment of said casing and rotation of said rotors snow will
be cut, comminuted and discharged through said dis-
charge opening.

2. Snow removal apparatus .including an elongated
casing open at its forward end and having a discharge
opening located rearwardly thereof, a drive shaft disposed
axially of said casing, a rotor fixed on said drive shaft
within said casing adjacent the forward end thereof, said
rotor comprising a plurality of radially extending blades,
means for removably and adjustably securing said. blades
in relation to said shaft a shroud ring secured to the outer
ends of said blades, a plurality of cutting blades secured
to the outer periphery of said shroud ring and within the
confines of the casing, said cutting blades serving to cut
an annular groove in the snow and said radially extending
blades serving to cut and comminute the snow inwardly
of said groove and move the same rearwardly in said cas-
ing, a fan rotor fixed to said shaft rearwardly of said first
mentioned rotor and comprising radially extending fan
blades, means for removably and adjustably securing.said
fan blades in relation to said shaft means on said casing
for removably securing the same to a propelling vehicle
and means to couple said shaft fo a power take-off shaft
on said vehicle whereby upon forward movement of said
casing and rotation of said rotors snow will be cut, com-
minuted and discharged through said discharge open-
ing.

3. Snow removal apparatus including an elongated
casing open at ‘its forward end and having a discharge
opening located rearwardly thereof, a drive shaft disposed
axially of said casing, a rofor fixed on said drive shaft
within said casing adjacent the forward end thereof, said
rotor comprising blades, a shroud ring secured to the
outer ends of said blades, a plurality of cutting blades
secured to the outer periphery of said shroud ring and
within the confines of the casing, said cutting blades serv-
ing fo cut an annular groove in the snow and said ra-
dially extending blade serving to cut and comminute the
snow inwardly of said groove and move the same rear-
wardly in said casing, a fan rofor fixed to said shaft rear-
wardly of said first mentioned rotor and comprising fan
blades, the bottom portion of the casing being beveled to
provide a cutting edge, means on said casing for removably
securing the same to a propelling vehicle and means to
couple said shaft to a power take-off shaft on said vehi-
cle whereby upon forward movement of said casing and
rotation of said rotors snow will ‘be cut, comminuted and
discharged through said discharge opening.

4. A rotary snow plow for support upon -a vehicle
comprising a bearing, means to support the bearing on a
vehicle so that its axis extends horizontally in the direc-
tion of movemeit of the vehicle, a shaft mounted in -said
bearing for rotation about the axis thereof, a-plurality -of
cutting blades mounted on said shaft and extending ra-
dially therefrom, a relatively thin shroud ting surround-
ing said cutter blades and secured to the outer ends there-
of thereby reinforcing said cutter blades with respect to
one another, small blades extending radially from the
shroud ring and inclined at an oblique angle relative to
the plane of the shroud ring so that the leading edge of
the small blades cut the snow or ice, said small blades
being mounted on and outwardly of said shroud ring, said
relatively small blades having their outer ends free where-
by said relatively small blades may produce a groove-in
the ‘material being treated and said .cutting blades may
remove the bulk of material within the projected .out-.
line -of said shroud -ring, means whereby said cutting
blades may be adjustable to any oblique angle with re-
spect to the plane of the shroud ring, and other means

for removing the snow loosened by said blades.
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5. A rotary snow .plow .for -support upon a vehicle
comprising a bearing, means to support the bearing-on:a
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vehicle so that its axis extends horizontally in the direc-
tion of movement of the vehicle, a shaft mounted in said
hearing for rotation about the axis thereof, a plurality of
cutting blades mounted on said shaft and extending ra-
dially therefrom, a relatively thin shroud ring surround-
ing said cutter blades and secured to the outer ends
thereof thereby reinforcing said cutter blades with respect
to one another, small blades extending radially. from the
shroud ring and inclined at an oblique angle relafive to
the plane of the shroud ring so that the leading edge of
the small blades cut the snow or ice, said small blades
being mounted on and outwardly of said shroud ring, said
relatively small blades having their outer ends free where-
by said relatively small blades may produce a groove in
the material being treated and said cutting blades may
remove the bulk of material within the projected out-
line of said shroud ring, and fan blades mounted on said
shaft for removing the snow loosened by said blades.

6. A rotary snow plow comprising a shaft for rotation
on a horizontal axis, means for rotatably supporting the
shaft in front. of a vehicle and driving the shaft from
power means on the vehicle, a plurality of rotating cut-
ter blades mounted on said shaft adjacent the forward
end thereof, means for adjusting the angularity of the
blades relative to a plane perpendicular to the shaft
whereby the leading edges of the cutting blades may be
positioned for most efficient cutting action into a snow-
bank, a shrond ring surrounding said cutter blades and
secured to the outer ends thereof for bracing the blades,
a plurality of cutters mounted on said shroud ring out-
wardly therecf, each of said cutters being arranged with
its cutting edge extending at an acute angle to the plane
of the shroud ring whereby the cutting blades will pro-
duce an annular cut in the snow outwardly of the shroud
ring to prevent retarding the forward motion of the vehi-
cle by said shroud ring, a plurality of fan blades mounted
on said shaft rearwardly of said cutting blades and means
to adjust the angularity of said fan blades relative to said
transverse plane whereby the impelling action of said fan
blades may be adjusted to obtain the most efficient re-
moval of snow from behind said cutter blades, a casing
surrounding said blades and provided with an outlet ad-
jacent the upper portion thereof whereby the snow cut
by said blades and cutter blades will be propelled by said
fan blades upwardly through said discharge opening’ out
of the path of said snow plow and vehicle operating the
same, said casing being provided with a back wall rear-
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wardly of said fan blades whereby the air currents -are
drawn through the cutter blades and the air and snow
is forced out through said upwardly extending opening.

7. A rotary snow plow comprising a shaft for rotation
on a horizontal ‘axis, means for rotatably supporting the
shaft in fronf of a vehicle and driving the shaft from
power means on the vehicle, a plurality of rotating cut-
ter blades mounted on said.shaft adjacent the forward
end thereof, a shroud ring surrounding said. cutter blades
and secured to the outer ends thereof for bracing the
blades, a plurality of cutters mounted on said shroud ring
outwardly thereof, each of said cutters being arranged
with its cutting edge extending at an acute angle to the
plane of the shroud ring whereby the cutting blades will
produce an annular cut in the snow outwardly of the
shroud ring to prevent retarding the forward mofion of
the vehicle by said shroud ring, a plurality of fan blades
mounted. on said shaft rearwardly of said cutting blades
and means to adjust the angularity of said fan blades rela-
tive to said transverse plane whereby the impelling action
of said fan blades may be adjusted to obtain the most
efficient removal of snow from behind said cutter blades,
a casing surrounding said blades and ‘provided with-an
outlet "adjacent. the upper portion thereof whereby the
snow cut by said blades ‘and cutter blades will be pro-
pelled by said fan blades upwardly through said 'dis-
charge opening out of the path of said snow plow and
vehicle operating the same, said casing being provided
with -2 back wall rearwardly of said fan blades whereby
the air currenfs are drawn through the cutter blades and
the air and snow is forced out through said upwardly ex-
tending opening.
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