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ABSTRACT OF THE DISCLOSURE 

Apparatus for removing snow wherein an impeller 
housing, having a large inlet opening along the front 
side to receive snow and a discharge outlet adjacent the 
upper center for the discharge of snow, houses therein 
an impeller with an electric motor concentrically dis 
posed within the impeller. By this arrangement a unit is 
provided which has a very low center of gravity and 
provides a unit having a better balance than units here 
tofore provided. Moreover, the snow, and air cooled by 
the snow comes in direct contact with the motor casing 
within the impeller to provide the necessary cooling. 
The motor casing projects inwardly from an end wall of 
the impeller housing, and due to the close proximity of 
the motor and the impeller, belt and chain drives are 
not required, as well as protective guards for such belt 
and chain drives. By having the casing project inwardly 
from one end of the housing access to the motor and gear 
train is readily possible through a removable end plate. 
With this arrangement the motor is located where the 
work to be done is required. By the use of the center dis 
charge a larger auger can be employed and the Snow has 
a shorter distance to travel to reach the discharge opening. 

The present invention relates to apparatus for remov 
ing snow and, specifically, to snow removal devices of 
the type generally referred to as snow throwers. More 
particularly, the invention is directed to a snow thrower 
employing an electric motor as a prime mover. 

Power driven Snow removal devices of a size useful to 
a householder for removing snow from sidewalks, patios, 
porches, driveways, and the like have enjoyed increasing 
popularity. Many different types of snow throwers have 
been developed but generally all of those which are com 
mercially available employ a rotatable impeller of some 
sort mounted in a housing and operable to pick up the 
snow in the path of the snow thrower and expel it up 
wardly and outwardly to one side or the other. Internal 
combustion engines have often been used as prime mov 
ers on snow throwers but these types of engines are some 
times difficult to start, especially in cold temperatures 
when the need for snow removal is generally the greatest. 
Recently, and as disclosed in Mattson et al. Patent No. 
3,367,549, granted Aug. 23, 1966, and assigned to the 
same assignee as the instant application, electric motors 
have been used as prime movers on snow throwers of 
this type and, while starting problems are nonexistent 
with electric motors, it is necessary completely to seal the 
motor and its associated electrical circuitry because of 
the abundance of moisture and snow in the immediate 
vicinity of such motor and circuitry. Complete sealing of 
the motor and electrical system is necessary to insure 
safe operation of the snow thrower and, indeed, is neces 
sary in order to secure approval for the device from the 
various consumer testing agencies. A completely sealed 
electric motor, however, presents a primary disadvantage 
in that adequate cooling is difficult to obtain, especially 
on motors which are relatively high in horsepower for 
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their size. One means of cooling a completely sealed 
motor is to utilize the snow picked up by the snow thrower 
as a cooling agent. Such a snow thrower employing Snow 
for cooling purposes is described and claimed in a co 
pending United States patent application, now the above 
mentioned Mattson et al. patent. The instant application 
is in the nature of an improvement on the device dis 
closed in such patent. 

It is accordingly an object of the present invention to 
provide a new and improved apparatus for removing 
SOW. 

More specifically, it is an object of the present inven 
tion to provide a new and improved electrically powered 
Snow thrower. 

Another object of the present invention is the provision 
of a new and improvel electrically powered snow thrower 
employing a completely sealed electric motor with im 
proved means for cooling the motor. 

Still another object of the invention is to provide a 
new and improved electrically powered snow thrower 
employing a completely sealed electric motor located 
within the snow-collecting housing of the thrower in di 
rect heat exchange relationship with the snow handled by 
the thrower. 

Yet another object of the present invention is the 
provision of a new and improved electrically powered 
Snow thrower employing a rotatable impeller and a com 
pletely sealed electric motor positioned within the im 
peller housing and aligned with the axis of the impeller. 
A further object of the present invention is the pro 

vision of a new and improved snow thrower of the type 
described in the preceding object including means pro 
viding for the easy and rapid servicing and disassembling 
of the sealed electric motor and impeller drive unit. 

Still another object of the present invention is the pro 
vision of a new and improved snow thrower employing 
a completely sealed casing for enclosing an electric drive 
motor and including means for rapidly and easily open 
ing the casing to expose the motor and drive mechanism 
for service, replacement, and the like. 
Another object of the present invention is the provi 

Sion of an electric snow thrower employing a new and 
improved drive unit interconnecting the impeller and the 
electric drive motor. 

Yet another object of the present invention is the pro 
vision of an electric snow thrower employing a new and 
improved impeller construction. 

Still another object of the present invention is the pro 
vision of an electric powered snow thrower including new 
and improved means for mounting the electric drive motor 
within the sealed casing to insure good heat transfer rela 
tionship between the two and yet permit easy disassembly 
and removal of the motor from the casing. 
A further object of the present invention is the provi 

sion of an electric snow thrower utilizing new and im 
proved drive means for interconnecting the drive motor 
and impeller which includes safety means for disconnect 
ing the two when encountering extra heavy loading. 

Still another object of the invention is the provision 
of an electric drive motor having a new and improved 
brush and armature assembly especially adapted for use 
with a motor in a sealed casing. 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
proceeds and the features of novelty which characterize 
the invention will be pointed out with particularity in the 
claims annexed to and forming a part of this specification. 

For a better understanding of the present invention, 
reference should be had to the accompanying drawings 
in which: 

FIG. 1 is a perspective view of an electric snow thrower 
embodying the features of the present invention; 
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FIG. 2 is an enlarged fragmentary front elevational 
view of the snow thrower of FIG. 1 with upper portions 
of the handle and discharge chute broken off; 

FIG. 3 is a right end elevational view of the Snow 
thrower as viewed in FIG. 2; 

FIG. 4 is a left end elevational view of the Snow 
thrower as viewed in FIG. 2; 

FIG. 5 is a sectional view of the snow thrower taken 
substantially along line 5-5 of FIG. 2; 

FIG. 6 is a sectional view taken substantially along 
line 6-6 of FIG. 5, assuming that FIG. 5 shows the en 
tire construction; 

FIG. 7 is a fragmentary sectional view through the 
sealed motor casing of the snow thrower taken substan 
tially along line 7-7 of FIG. 6, assuming that FIG. 6 
shows the complete structure; 
FIG. 8 is an enlarged fragmentary view of FIG. 3 

with a detachable cover removed to illustrate the interio 
of the sealed motor casing; 

FIG. 9 is a sectional view taken substantially along 
line 9-9 of FIG. 8 but with the detachable cover mem 
ber in place as in FIG. 3 of the drawings; 

FIG. 10 is a fragmentary sectional view taken Sub 
stantially along line 10-10 of FIG. 8 more clearly to 
illustrate a brush assembly for the electric motor of the 
snow thrower; 

10 

4 
driving interconnection between the motor and impeller 
is simplified and the need for belts or chains and their 
protective guards or housing is eliminated. A drive shaft 
or axle extends outwardly from the inner end of the 
sealed casing and its outer end is supported by one end 
wall of the housing. The outer end of the drive shaft is 
connected through a safety device, such as a shear pin, to 
drive one end of the impeller, and the drive shaft also 
serves as means for supporting the central and opposite 
end of the rotating impeller. The shaft acts as a torsion 
member and cushions the motor from shock encountered 
by the impeller, and the shear pin protects the gear train 
and motor from sudden shock should a foreign object 
become wedged between the impeller and housing. 

5 Referring now to the drawings, there is illustrated and 
generally designated by the numeral 20 an apparatus for 
removing snow which embodies the present invention. 
The apparatus is commonly designated as an electric Snow 
thrower because it is powered by an electric motor and, 

20 although not necessarily so limited in use, the Snow 
thrower of the present invention is primarily designed for 
use by householders for removing snow from sidewalks, 
driveways, porches and the like. Snow throwers of this 
type are generally designed to remove Snow from a path 

25 

FIG. 11 is an enlarged exploded perspective view of a 
portion of the brush assembly illustrated in FIG. 10; 
FIG. 12 is a fragmentary sectional view of the drive 

motor brush assembly taken substantially along line 
12-12 of FIG. 8: 

FIG. 13 is a sectional view taken substantially along 

30 

line 13-13 of FIG. 3 illustrating in detail an end wall 
of the impeller housing and a wheel mounted thereon; 

FIG. 14 is a side elevational view of the detachable 
cover member of the sealed casing and the electrical con 
nection extending therethrough; 

FIG. 15 is a fragmentary top plan view of a portion 
of the snow thrower illustrating a portion of the impeller 
housing, discharge chute and chute rotating mechanism; 

FIG. 16 is a fragmentary sectional view taken substan 
tially along line 16-16 of FIG. 1 illustrating a portion 
of the handle and control mechanism for rotating the 
discharge chute; and 

FIG. 17 is a fragmentary sectional view taken substan 
tially along line 17-17 of FIG. 16, assuming that FIG. 
16 shows the complete structure. 

Briefly, the present invention comprises a new and im 
proved electric snow thrower having an impeller housing 
with a large inlet opening along the front side to receive 
the snow and a discharge outlet adjacent the upper rear 
portion of the housing near the center thereof for dis 
charge of the snow. An impeller comprising an auger or 
worm is mounted in the housing for rotation about a 
horizontally extending axis and, as the impeller rotates, 
snow received through the inlet of the housing is forced 
or thrown upwardly through the discharge outlet. The 
impeller is rotated by an electric motor which is mounted 
within a sealed casing that extends into the housing from 
one end thereof and is in heat transfer relation with the 
snow in the housing. The sealed casing is centrally located 
with respect to the axis of the impeller so that belt or 
chain drives are not required and the motor and a speed 
reducer are completely sealed within the casing for pro 
tection against moisture. In the embodiment illustrated, 
the casing projects inwardly from an end wall of the hous 
ing toward the center thereof and includes a detachable 
cover member which can be removed from the exterior 
of the housing, leaving the interior of the casing and 
motor drive assembly therein exposed for easy service, 
replacement and the like. Because the casing is within the 
impeller housing and centrally aligned with the axis of 
rotation of the impeller, both snow and air cooled by 
the snow comes in direct contact with the outer surface of 
the casing and maximum cooling is effected. In addition, 

35 

of the order of sixteen, eighteen, twenty or so inches in 
width; however, larger machines can be constructed to 
cover wider areas if desired. 
The snow thrower 20 comprises essentially an impeller, 

auger, or worm designated generally as 21, and mounted 
for rotation in an impeller housing 22. The impeller 21 
is rotated at the desired speed by an electric motor desig 
nated generally at 23 (FIGS. 6, 8 and 9) and, in accord 
ance with the present invention, the motor is mounted 
in a completely sealed casing 24 disposed within the im 
peller housing 21 to provide for heat transfer between 
the casing and the snow and cold air created thereby. 
To provide an entrance for snow, the impeller hous 

ing is open along the entire front side thereof, as best 
40 

50 

55 
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shown in FIG. 1, in order that the rotating impeller can 
directly engage the snow as the snow thrower is moved 
along a path. The snow entering the impeller housing 
through the large inlet opening on the front side is moved 
in the direction of the longitudinal axis of housing 22 by 
the action of the impeller 21 and is discharged or thrown 
upwardly from the housing through a discharge chute 25 
centrally disposed between opposite ends thereof. A de 
flector assembly generally designated as 26 is connected 
to the upper end of the discharge chute 25 and is mov 
able by means of a manually actuated control handle 27 
(FIGS. 1, 15 and 16) to direct the discharge of snow to 
either side of the path traversed by the snow thrower. 
For supporting the snow thrower 20 for movement over 
the surface from which Snow is to be removed, a pair of 
flanged-type wheels 28 and 29 are provided. Moreover, 
to guide and manipulate the snow thrower, there is also 
provided a handle member defined by a rearwardly and 
upwardly extending somewhat U-shaped tubular lower 
handle generally designated as 32 and a generally 
U-shaped tubular upper handle 33 joined as a unitary 
structure by a plurality of bolts 34 (FIG. 1). The lower 
handle member is secured to the ends of impeller housing 
21 by suitable bolts 31. Preferably and as illustrated, the 
lower ends of lower handle 32 terminate in rearwardly 
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extending skid portions 32a. 
Considering now the details of the impeller housing 

22, it is illustrated as comprising an elongated horizon 
tally disposed sheet metal cylinder 35 defining an impeller 
chamber 36 therein. The cylinder 35 is discontinuous for 
a substantial angular portion thereof along the front side, 
and this discontinuous portion on the front side of the 
housing forms an enlarged inlet opening for receiving 
Snow into the impeller chamber 36. In a device con 
structed in accordance with the invention, the cylinder 
35 or cylindrical portion of the impeller chamber 36 
covered an angular extent somewhat in excess of 180 
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degrees and had a diameter of approximately nine inches. 
In order that the snow thrower 20 may be used in Snow 

substantially deeper than the vertical dimension or height 
of the cylindrical portion 35 of impeller housing 22, the 
cylinder 35 is provided with an integral upwardly and 
forwardly extending back wall portion 35a and a narrow 
top wall 35b formed with a depending lip 35c along the 
forward edge thereof for stiffening purposes. The lip 35c 
effectively defines the upper edge of the opening or Snow 
entrance to impeller chamber 36. The lower edge of the 
opening to impeller chamber 36 is defined by a rear 
wardly extending folded-over stiffening lip 35al and in 
tegrally formed from cylinder 35, to the underside of 
which is secured a scraper 38 which extends slightly for 
wardly of the lip 35 d. 
To complete impeller housing 22 the opposite ends 

of the cylinder 35 are closed by a pair of end walls 39 
and 40. In a device built in accordance with the present 
invention, the end wall 39 was constructed of a sheet 
metal stamping and the end wall 40 was formed as a 
die casting. However, it should be understood that the 
manufacturing details of these end walls could vary 
widely. Preferably, the end wall 39, which is shaped to 
completely enclose one open end of impeller chamber 
36, includes an inwardly extending peripheral flange 39a, 
best shown in FIGS. 2 and 6, which engages the interior 
surface of the cylinder 35 as well as the interior of wall 
portions 35a and 35b and is secured thereto by any suit 
able means such as spot welding, riveting or the like. The 
cast end wall 40 also includes an inwardly extending 
peripheral flange 40a (FIG. 6), and this end wall is 
preferably secured to the cylinder 35 as well as wall 
portions 35b by a plurality of bolts 41 (FIG. 3) so that 
it may be removed completely from the wall member 
when desired. The bolts 41 are threaded into nuts 42 
which are positioned within appropriate recesses 43 formed 
in the end wall 40 at spaced-apart locations around the 
periphery thereof. The end of the scraper blade 38 adjacent 
the end wall 40 is secured in place by one of the bolts 
41 and its nut 42 (FIG. 3), and the portion of the 
scraper blade 38 between end walls 39 and 40 is per 
manently affixed to the lower edge of stiffening lip 35d by 
a plurality of rivets 44 (FIGS. 2 and 6). The other end 
of the blade 38 is formed with an upturned lug 38a. 
(FIGS. 1, 2 and 4) which is permanently secured to the 
outer surface of the end wall 39 by a single rivet 45. 
From the above description it will be apparent that 

the impeller housing 22 is defined by the cylinder 35 
including portions 35a, 35b and 35c and end walls 39 
and 40 whereby the front of the housing is provided with 
a relatively large rectangular opening. This opening is 
defined at the top by the depending lip 35c, at the bottom 
by the scraper blade 38, and at the sides by the forwardly 
facing edges of the end walls 39 and 40. 
As previously mentioned, the housing 22 is supported 

by wheels 28 and 29 which are illustrated as having a 
very narrow tread so that they will easily cut through the 
snow and permit the scraper blade 38 to move in close 
contact with the ground or other surface on which the 
Snow to be removed is disposed. In order selectively to 
adjust the distance between the scraper blade 38 and 
the surface from which snow is to be removed, each 
wheel 28 and 29 is provided with suitable bearings rotat 
ably mounted on an associated bolt-type axle 46 (FIGS. 
3, 4 and 13) projecting outwardly from and secured to 
an associated wheel supporting bracket 47. The brackets 
47 are mounted for pivotal movement on the respective 
end walls 39 and 40 whereby pivotal movement thereof 
will result in the wheels being raised or lowered with 
respect to the impeller housing 22. It will be appreciated 
that the Snow thrower 20 may be used to remove snow 
from a smooth surface, such as a sidewalk, as well as 
from rough surfaces, such as a driveway covered with 
crushed stone or similar material. In the latter case it 
is desirable that the lower edge of the scraper blade 38 
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6 
be raised sufficiently so that stones or other material 
on the surface being cleaned of Snow are not picked 
up by the impeller 21. 
For pivotally relating each wheel bracket 47 to its 

respective end wall 39 or 40, suitable pivot pins 48 (FIGS. 
3, 4 and 13) are provided. Moreover, to readily manipu 
late each bracket an operating arm or lever 49 is pro 
vided, preferably having a plastic grip 49a at the end 
to facilitate manipulation thereof. To hold each bracket 
47 in any one of a plurality of selected positions, each 
lever arm 49 is provided with an inwardly extending 
locating lug or projection 49b (FIG. 13) for engaging 
suitable means secured to or defined in the end wall on 
which the arm is mounted. As illustrated in FIGS. 3, 4 
and 13, each end wall 39 and 40 is formed with means 
defining a plurality of spaced indentations 50 on the 
outer surface thereof to receive the projecting lugs 49b 
of the respective lever arms. The indentations are ar 
ranged in an arcuate pattern relative to the pivot pins 
48 and provide for a number of different wheel heights 
for the snow thrower 20. As illustrated in FIGS. 3 and 4, 
the lugs 49b are engaged within the next to the upper 
most indentations 50 in the respective end walls and, 
consequently, the respective wheels 28 and 29 are in their 
next to uppermost positions, i.e. the blade 38 is spaced 
relatively close to the ground. If the lever arms 49 
were moved, however, so that the projecting lugs 495 
are engaged in the lowermost indentations 50 on the re 
spective end walls 39 and 40, the wheels 28 and 29 will 
then be in their lowest position and the scraper blade 
38 will be raised to the maximum position above the 
ground. By providing a number of spaced-apart indenta 
tions 50, as illustrated, various wheel height selections 
in between an uppermost and lowermost position can 
be obtained. 

For the purpose of changing the wheel positions, the 
grip portions 49a of the arms are deflected outwardly 
away from the end walls until the projecting lugs 49b 
are out of engagement with the indentations 50 and 
the arms are then pivoted in either a clockwise or counter 
clockwise direction about the pins 48 until the desired 
position is obtained. When the tips 49a of the arms are 
released, the projecting lugs 49b move inwardly toward 
the end walls to hold the wheels at a selected level and 
lock the arms in the selected indentations 50. 

It will be understood that the rearwardly extending 
skid 32a together with the wheels 28 and 29 determine 
the clearance between the scarper blade 38 and the sur 
face from which the snow is to be removed. As men 
tioned above, the skids 32a are integrally formed at the 
ends of the U-shaped lower handle 32, and the handle 
and skids are removably secured to the end walls 39 and 
40 by the bolts 31, as best shown in FIGS. 1, 3 and 4. 
As illustrated, the sheet metal end wall 39 is provided 
with two pairs of outwardly extending spaced parallel 
projections or lugs 39b (FIG. 4) which aid in positioning 
the handle 32 with respect to this end wall. Similarly, the 
end Wall 40 is provided with means to aid in positioning 
lower handle 32 relative thereto. 

In order that the snow may be discharged from the 
housing 22 upwardly into the discharge chute 25, a dis 
charge opening 52 is defined in the upper portion of cyl 
inder 35, as best shown in FIGS. 5 and 6. The opening 
52 is disposed midway between the end walls 39 and 
40 and is located in the upper rear portion of the cyl 
inder 35. The discharge chute 25 extends vertically up 
ward from the opening 52 and includes a lower flange 
25a which is preferably joined to the cylinder 35 by spot 
welding or the like. The upper end of the discharge 
chute 25 is provided with an outwardly extending periph 
eral flange 25b (FIGS. 5 and 6) for supporting a base 
member 53 of the deflector assembly 26. The base mem 
ber 53 is effectively a short rotatable extension of chute 
25 (FIGS. 3, 4 and 5). As illustrated, the lower end of 
the base member 53 is formed with a short cylindrical 



7 
enlargement 53a for securing therein the flange 25b of 
the discharge chute 25 to the extent that the shoulder 
formed by the enlargement 53a rests on the flange 25 b. 
A retaining ring 54 formed of a suitable low friction 
plastic material is disposed within the enlargement 53a 
beneath the flange 25b and secured thereto by suitable 
screws 55. This retaining ring interlocks the discharge 
chute 25 and base member 53 together without inter 
fering with relative rotation between them. 

For the purpose of directing snow discharged from 
the chute 25 in a desired selected direction, the deflector 
assembly 26 includes a deflector 56 pivotally mounted to 
the base member 53 by a pair of horizontally extending 
rivets 57. The deflector 56 is of generally U-shaped cross 
section and open along its front, as viewed in the posi 
tion shown in FIG. 1. It includes a sloping back wall 
portion 56a so that snow will be deflected with a hori 
Zontal component as it moves upwardly through the de 
flector assembly 26. The base member 53 and deflector 
portion 56 defining deflector assembly 26 are rotatable 
about the vertical axis of the discharge chute 25 whereby 
snow passing out of the discharge chute may be directed 
or thrown in any angular direction through 180 degrees 
of movement of deflector assembly 26 as clearly shown 
in FIG. 15 of the drawings. 
To control the rotation of the deflector assembly 26, 

the base member 53 is provided with a rearwardly ex 
tending actuating arm or lug 53b (FIGS. 3, 4 and 5) 
provided with a suitable opening therein pivotally to 
receive a lateral extension 27a from the forward end 
of the rodlike control handle 27. A pair of integral pro 
jections or ears 27 b are formed on the control rod to 
limit the maximum insertion of lateral extension 27a into 
the opening in lug 53b. Preferably a washer 58 is mounted 
above the lug 53b beneath the ears 27b, and a lock 
washer 59 and washer 60 are provided on the underside 
of the lug to provide a free swivel connection between 
the control rod 27 and the base member 53. A cotter 
pin 61 extending through an opening in the end of lateral 
extension 27a keeps the parts in the assembled relation 
ship shown. 

So that the control rod 27 may readily be actuated 
by the user to pivot deflector assembly 26, rod 27 ex 
tends rearwardly and upwardly above the bight portion 
32d of U-shaped lower handle 32 (FIGS. 1 and 16) 
terminating in a hand grip portion 27c. To support the 
upper end of control rod 27 and guide its movement, 
there is provided a J-shaped bracket 62 secured to the 
bight portion 32b by means of a suitable bolt 63 (FIG. 
16) As illustrated, J-shaped bracket 62 includes a lower 
curved portion 62a partially encircling bight portion 32b 
and an upstanding leg 62b having a circular bushing re 
ceiving aperture and a rectangular opening 65 therein. 
An annular low friction bushing 66 having a flange 66a 
at one end is mounted in the circular aperture and the 
control rod 27 extends through and is slidably disposed 
in this bushing. Preferably, the bushing is formed of 
plastic material such as nylon or the like, and is held 
in place in the aperture by means of the flange 66a and 
a plurality of outwardly extending ears 66b (FIGS. 16 
and 17). 
For the purpose of selectively holding control rod 27 

and hence deflector assembly 26 in any preselected posi 
tion, a latching means in the form of a flexible strap 67 of 
plastic material is mounted in the rectangular opening 
65 to extend on both sides of the J bracket 62. This strap 
67 is provided with openings 68 near the ends thereof and 
the strap is bent into a U-shaped configuration (FIG. 16) 
so that the control rod 27 passes through these openings. 
The inherent resilience of the strap 67 tends to straighten 
it out and, accordingly, the ends thereof exert forces 
transverse to the longitudinal axis of the rod 27 tending 
to hold the rod against the one side of the bushing 66. 
These forces exerted by the ends of the strap 67 on the 
rod 27 tend to restrict longitudinal movement of the rod 
and maintain it in any selected position. 
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Referring to FIG. 15 of the drawings, the control rod 
27 may be manipulated so that the deflector assembly 26 
will throw or disperse a stream of snow to either side 
or straight ahead of the path traversed by the snow 
thrower 20. The solid lines of FIG. 15 illustrate the 
deflector 56 facing forwardly of the snow thrower to 
throw the snow directly ahead. By manipulating the 
control end 27.c of the rod 27, the forward end 27a can 
be moved to the right or left of center and the deflector 
assembly 26 is thus made to pivot about the vertical 
axis of the discharge chute 25. The dotted Fines in FIG. 15 
illustrate the deflector assembly 26 in position to the right 
and left of center for deflecting the snow stream to one 
side or the other. Once the deflector assembly 26 is 
positioned to deliver the snow stream in the desired di 
rection, the friction strap 67 will maintain the control 
rod 27 in position and, hence, the deflector assembly 26 
is held in any selected position. From the foregoing it 
can be seen that the control rod 27 provides a con 
venient means for manipulating the deflector assembly 26 
to rotate about the axis of the discharge chute 25 thereby 
to deliver the discharge stream of snow in the desired 
direction. 

For the purpose of moving the snow within the im 
peller chamber 36, the impeller 21 is provided as men 
tioned above. As illustrated, this impeller effectively 
comprises a pair of augers defined by helical flights 
21a, 2ib, 21c and 2d secured to the exterior of a rotat 
able perforated cylinder or drum 70 whose longitudinal 
axis is concentric with the longitudinal axis of cylinder 
35. A substantial portion of drum 70 surrounds motor 
casing 24 and the longitudinal axis of the casing is coaxial 
with the drum axis. The perforations 70' in drum 70 
are positioned so as not to upset the balance when rotat 
ing at high speed. Referring to FIGS. 2 and 6 of the 
drawings, the flights 21a and 21b may be termed as 
right-hand because, as the cylindrical drum 70 is rotated 
about its axis (clockwise in FIG. 5), these flights move 
the Snow that enters the housing adjacent the end wall 
39 in a direction towards the central or midportion of the 
impeller housing 22. Similarly, the flights 2ic and 2d 
which are secured to the portion of drum 70 surround 
ing casing 24 may be termed left-hand because, as the 
drum 70 is rotated in the indicated direction, these 
flights also move the Snow adjacent end wall 40 toward 
the midportion of the housing 22. To cause the snow 
reaching the center part of the housing 22 to move out 
through the discharge chute 25, the flights 21a and 2d 
are joined together at their inner ends by a short thrower 
Section 71, and the flights 21b and 21c are joined together 
at their inner ends by a similar short thrower section 72. 
These thrower sections 7 and 72, upon rotation of drum 
70, throw the snow at high speeds into discharge chute 
25 where it is properly directed by deflector assembly 26. 

In a device built in accordance with the present in 
vention the thrower sections 71 and 72 were provided 
with drum engaging lateral flanges 71a and 72a (FIG. 
5) Secured to the drum or cylinder 70 by spot welding 
or the like. The thrower sections 7 and 72 also included 
end tabs 7b and 72b, respectively, which are secured to 
the adjacent ends of the respective helical flights by 
spot welding or the like. Because the flights 21a and 21b 
move the Snow in a direction opposite to that of the 
fights 21c and 2d, there is little or no resultant endwise 
thrust on the impeller 21. This is a distinct advantage 
over an impeller having only unidirectional flights in 
that thrust bearings for mounting the impeller are not 
required. 

In order to Support and rotatably drive the impeller 
21, a drum drive axle 73 is mounted in the impeller 
housing 22 coaxial with the longitudinal axis of the drum 
70 and impeller chamber 36. One end of the drive axle 
73 is journalled in a suitable bearing 69 (FIG. 6) sup 
ported in the end wall 24a of sealed motor casing 24, 
while the other end of axle 73 extends through a suitable 
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opening in the end wall 39 and is supported by that end 
wall, as described hereinafter. For the purpose of relating 
drum 70 to axle 73, a pair of spaced drum supports 
74 and 75 (FIGS. 5 and 6) are provided which have 
center openings to accommodate axle 73 and curved 
lateral flanges 74a and 75a at the ends confronting with 
the inside of drum 70, which flanges 74a and 75a are 
suitably secured to the drum as by spot welding or the 
like whereby the supports 74 and 75 are integrally re 
lated to the drum and effectively are part of impeller 21. 
Drum support 75 is positioned adjacent casing end wall 
24a and is provided with a central hub 76 freely rotatable 
on axle 73. Drum support 74, on the other hand, is 
positioned at the end of the drum 70 adjacent end wall 
39 and is secured as by welding or the like to an elongated 
tubular central sleeve or hub 77 projecting in part to the 
outside wall 39 and surrounding a length of axle 73 also 
extending to the outside of wall 39. 
For the purpose of drivingly relating axle 73 and 

drum 70, tubular sleeve 77, which is loosely fitted on 
the drive axle 73, is keyed to rotate therewith by means of 
a transverse shear pin 78 (FIG. 6) which extends through 
the concentrically arranged axle 73 and sleeve 77. Should 
an object or impediment of some kind become jammed 
between the cylinder 35 defining impeller housing 22 and 
the impeller 21, the shear pin 78 will preclude damage to 
the snow thrower 20. When pin 78 is sheared, the drive 
axle 73 can turn freely without rotation of impeller 21 
until the motor 23 is deemergized and the object or im 
pediment removed. As illustrated best in FIGS. 4 and 6 
of the drawings, sleeve 77 and hence the end of axle 
73 adjacent end wall 39 are journalled in a suitable bear 
ing 79 held in end wall 39 by a bearing retainer 80 
secured thereto by any suitable means such as rivets 81 
(FIG. 4). Suitable lubrication means such as an oil wick 
are preferably provided for bearing 79. A bearing re 
tainer 82 (FIGS. 5 and 6) is secured to the inside of 
casing wall 24a to hold bearing 69 in position in end 
wall 24a. 
To supply a driving torque to drum 70 and, conse 

quently, to impeller 21, a suitable gear 83 (FIG. 6) is 
secured to the end of axle within sealed casing 24 and 
this torque is delivered through the axle 73, shear pin 
76, sleeve 77 and drum support 74 to the end of drum 
70 adjacent end wall 39. The drive axle 73 acts in a man 
ner similar to a torsion bar and absorbs many of the 
shock loads encountered by the impeller 21, which are 
then transmitted to the outer end of the axle 73. Should 
the impeller encounter a momentary heavy load, Some 
of the shock energy is absorbed by the torsional twisting 
or deflection of the drive axle 73, and the shock load 
transmitted to the motor 23 and interconnecting drive 
means is reduced. 
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An important feature of the present invention resides 
in the arrangement of the sealed motor casing 24 within 
the impeller housing 22 so as to be cooled by snow enter 
ing and moving through the impeller chamber 36. To 
this end sealed casing 24 is preferably a cup-shaped cast 
ing, cast integrally with end wall 40, as best shown in 
FIGS. 6, 8 and 9. Because the casing 24 is positioned 
within the perforated cylindrical drum 70 of the impeller 
21, it is in excellent heat transfer relation with the Snow 
that enters the impeller housing 22. The Snow may pass 
through the perforations 70' in the drum 70 and come 
in direct contact with the outer surface of the casing 24, 
producing a good cooling effect on the casing. The sealed 
casing 24 in addition to the end wall 24a includes a tubu 
lar sidewall 24b which projects inwardly from the end 
wall 40 toward the central or midportion of the impeller 
chamber 36 and which is closed by the inner end wall 
24a. Casing 24 defines at its inner end a gear chamber 
84 housing gear 83 among others described hereinafter 
and a motor chamber 85. The outer end of the tubular 
wall portion 24b of sealed casing 24 is open to afford 
access to chambers 84 and 85 and is adapted to be seal 
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ingly covered by a removable cover member 86 which is 
secured to the end wall 40 by a plurality of cap screws 
87 (FIGS. 3 and 9). In order to insure tight sealing 
between the cover member 86 and the outer end of cas 
ing 24, a sealing gasket 88 (FIGS. 6 and 9) is mounted 
within an annular recess formed in the cover and the 
gasket is pressed into sealing engagement against a corre 
sponding annular surface 40b provided on the outer face 
of the end wall 40 around the open end of the sealed 
casing 24. 
To insure good heat transfer and as illustrated in FIGS. 

5, 6, 7 and 8 of the drawings, the tubular sidewall 25b 
of the sealed casing 24 is somewhat irregularly shaped 
and includes a plurality of integral internal cooling fins 
24c and a plurality of integral external cooling fins 24d 
(FIGS. 2, 5 and 6), the latter being in direct heat trans 
fer relation with the now and air cooled by the snow in 
the impeller housing 22 to provide a maximum cooling 
effect. Similarly, the removable cover member 86 is 
formed with both internal and external cooling fins 86a 
and 86b, respectively (FIGS. 9 and 14), and the end wall 
40 is cast to include a row of fins 40c (FIGS. 1 and 5) 
which extends into the impeller housing 22 for direct 
cooling contact with the snow and a plurality of cooling 
fins 40d (FIGS. 2, 3, 6, 8 and 13) on the outer face 
thereof. The heat generated by operation of the motor 23 
is transferred to the casing 24 and integral end wall 40 
and to the cover member 86 by conduction, and is dis 
sipated from these members by means of the external 
fins 24d and 40c which are in contact with the snow or 
cold air created by the snow in the impeller housing 22 
and the fins 40d and 86b which are in contact with the 
air or snow outside of the impeller housing. It will be 
understood that in removing snow the external fins 40d 
and 86b will divertly contact the snow whenever end 
plate 40 is adjacent the area from which snow is being 
removed. The internal fins 24c and 86a aid in conducting 
heat from the air or other fluid within the sealed casing 
24 and distributing the heat to the outer surfaces and 
eXternal fins of the casing 24, end wall 40 and cover 
member 86. 

For the purpose of separating the gear chamber 84 
from the motor chamber 85 within sealed casing 24, there 
is provided a divider and bearing supporting wall or 
plate 89 (FIGS. 6 and 7). The plate 89 is secured in 
place against an internal shoulder defined in casing 24 
by means of a plurality of removable cap screws 90. 
The plate 89 is formed with a central opening for sup 
porting a motor bearing 91 within which the inner end 
of an armature shaft 92 of the motor 23 is journalled. 
The motor 23 is mounted within the motor chamber 85 
and includes a laminated stator 93 which is secured to 
the ends of a pair of diametrically opposed ribs 24f 
(FIGS. 7 and 9) by a pair of cap screws 94. The motor 
includes armature 95 mounted on the shaft 92. Electric 
power is supplied to the armature 95 by a commutator 
97 adjacent the outer end of the rotor shaft 92. A com 
mutator end motor bearing 98 is suitaibly mounted in a 
recess formed in a bracket 99 having a central hub 99a 
and a plurality of outwardly extending arms 99b, 99c 
and 99d, the outer ends of which arms are bolted to the 
interior of the casing by a plurality of bolts 100 (FIGS. 
8 and 9). A suitable bearing retainer 101 (FIGS. 6, 9 
and 10) and screws 102 hold bearing 98 in place in hub 
99.a. An oil wick 103 is mounted within the bearing recess 
in the bracket hub 99a for lubricating bearing 98. 

In order to drive the impeller 21 from the motor 23, 
the inner end of the motor shaft 92 which projects into 
the gear chamber 84 is formed with a plurality of splines 
or drive teeth 92a for drivingly engaging the teeth on 
a gear 104 mounted on a jack shaft 105 in the gear 
chamber 84 (FIG. 6). The gear 104 is larger in pitch di 
ameter than the toothed portion 92a of the armature 
shaft and, hence, the shaft 105 rotates at speed reduced 
from that of the motor 23. The jack shaft 105 is parallel 
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with the drive axle 73 and armature shaft 92 and is sup 
ported at opposite ends in the gear chamber 84 by a 
pair of bearings 106 and 107. The bearing 106 is seated 
in a recess formed on the inner surface of the casing 
end wall 24a, and a bearing retainer 108 is provided to 
hold this bearing in place. The bearing 107 is mounted in 
an oppositely facing recess formed in the dividing wall 
89, and this bearing is held in place by a bearing retainer 
109. The jack shaft 105 is provided with a plurality of 
splines or drive teeth 105a which mesh with the gear 
83 secured to the end of the drive axle 73 within gear 
chamber 84. A further reduction in speed is accomplished 
between the jack shaft 105 and drive axle 73 because of 
the difference in pitch diameter between the teeth 105a 
and gear 83. 
The plate 89 effectively seals the gear chamber 84 from 

motor chamber 85 so that the gear chamber can be filled 
with a lubricating fluid which is circulated therein by 
virtue of the rotation of the gears and shafts in gear 
chamber 84. Suitable seals are provided for preventing 
moisture from entering sealed case 24 through the opening 
for bearing 69 or the escape of lubricant through this 
same opening. Some of the heat developed in the gear 
cdamber 84 is transmitted to the walls via the lubricating 
fluid and this heat is dissipated by the snow moving into 
the impeller housing creating cold air, which snow and/or 
cold air moves in contact with the outer surface of the 
casing 24 and the fins 24d and 24c. Heat generated 
by the motor 23 in the motor chamber 85 is transferred 
from the stator 93 directly to the housing wall and via 
the air circulated within the casing to the internal fins 
24c. This heat is also dissipated by the snow in the im 
peller chamber. In order to further promote heat trans 
fer, a fan 10 (FIGS. 6 and 7) is mounted on the arma 
ture shaft 92 adjacent the bearing 91. The fan 110 ro 
tates with the shaft 92 and circulates the air in the motor 
chamber 85 in contact with the internal fins 24c and 86a. 
Because the end wall 40 is integrally formed with the 
Sealed casing 24, heat developed in the casing will trans 
fer by conduction to the end wall 40 for dissipation by the 
inner and outer fins 40c and 40d, respectively. 

In addition to the function of supporting the outer 
end of the armature shaft 92, the diametrically opposed 
arms 99b and 99d of bracket 99 (FIGS. 6 and 8) are each 
recessed to receive and support a brush assembly housing 
111 (FIGS. 8, 9, 10, 11 and 12). To this end arms 99b 
and 99d are each provided with a V-shaped surface 112 
(FIG. 10) perpendicular to the axis of commutator 97, 
against which surfaces the brush housings 111 are 
clamped by spring clips 113 secured to the arms 99b 
and 99d, respectively, by removable cap screws or 
bots 4. 

In order to provide electrical contact with the com 
mutator 97, each housing 111 is provided with a brush 
chamber 115 open at the commutator end and closed 
at the opposite end by a wall portion 111a. Disposed 
within each brush chamber is a conventional brush 116 
biased into engagement with the commutator 97 by a 
compression spring 117 interposed between each brush 
116 and the closed end 111a of the housing 111 (FIG. 
9). A Suitable quick connector type terminal 118 is in 
Serted between one end of each spring 117 and the 
housing wall 11a. As illustrated, each terminal 118 may 
have a protuberance 118a to engage this end of the as 
sociated compression spring, the other end of which 
receives a reduced cross section protrusion 116a of each 
brush 116. Preferably a flexible cable 19 is provided 
for interconnecting each brush 116 with its associated 
terminal 118. It will be understood that the springs 117 
are longitudinally centered in their associated housings 
115 by the protrusions 116a and protuberances 118a on 
the brushes 116 and terminals 118, respectively. 
To make ready electrical connection with either of 

the terminals 18, they are constructed, as best shown 
in FIGS. 11 and 12 of the drawings, as of Somewhat U 

O 

5 

20 

25 

30 

40 

50 

55 

60 

65 

70 

75 

12 
shape including a leg 118b at one end and a resilient T 
shaped clamping arm 118c at the other. The T-shaped 
clamping arm 118c has the head of the T inherently 
biased against the bight portion of the U-shaped ter 
minal 118. Each housing 111 is provided with a pair of 
spaced openings 120 and 121 into one of which the 
terminal ends of electrical conductors such as 122a or 
122b may be inserted whereby they will be clamped be 
tween the arms of the T head 118c and the bight portion 
of the terminal 118. As illustrated in FIG. 12, conductors 
122a and 122b are inserted into slots 121 in the housings 
111 for connection with the terminal 18 therein. These 
conductors 122a and 122b connect the motor windings 
to brushes 116. When a conductor is inserted through 
either the slots 121, a good electrical connection is auto 
matically established between it and terminal 118 because 
of the Springlike action of T-shaped clamping arm 118c. 
which forces the conductor tightly against the bight por 
tion of the terminal. 

Opening 120 in each holder 11 does not receive a con 
ductor but is provided so that a suitable tool may be in 
Serted wherein to release the clamping effect on conductors 
122a or 122b, as the case may be, for disassembly. A 
power cord 124 (FIGS. 1, 3, 4 and 5) extends into the 
casing 24 from a control switch assembly 125 mounted 
on the upper handle 33 and is connected to the field leads 
122a and 122b by a suitable connector. A three-wire cord 
126 with a conventional three-terminal plug 127 at the 
outer end is connected to switch assembly 125 and the 
plug is adapted to be inserted into a suitable power re 
ceptaticle to supply electrical power to the snow thrower 
20. As illustrated in FIGS. 1 and 3, the cord 124 extends 
along one leg of the upper handle 33 and along a leg 
of the lower handle 32. The cord is secured to the re 
spective handles by clips 128 (FIG. 3) and the lower end 
extends through a sealing grommet 129 molded in the 
cord and extending through the cover member 86 (FIG. 
14). The individual conductors 124a and 124b of the 
cable 124 are connected internally of the sealed chamber 
24 to the brushes of the motor 23 through conductors 
122a and 122b. The power cable or cord 124 also con 
tains a third conductor 124c comprising a ground wire 
which is connected to a grounding lug 130 (FIG. 8) 
bolted to the interior of the casing 24 by means of a 
Suitable screw 131. This ground connection insures that 
the entire metallic portion of the snow thrower 20 is 
grounded should a short circuit occur. 

In view of the detailed description included above, it 
will be apparent that the snow thrower 20 of the present 
invention provides many advantages over previously 
known Snow removal equipment. One such advantage is 
the unique drive arrangement between the motor 23 and 
impeller 21. In this arrangement the drive axle 73 serves 
as a means for Supporting the impeller and, in addition, 
acts as a torsion bar to absorb shocks which would other 
Wise be transmitted through the gear train in the gear 
chamber 84 to the motor itself. In addition, the shear pin 
78 acts as a safety means for reducing the impact on the 
motor and gear train should a foreign object become 
jammed between the impeller 21 and housing 22. Because 
the Sealed casing 24 is within the impeller housing itself 
and also within the perforated drum 70, a unique and ad 
Vantageous cooling relationship is established between the 
casing and the Snow entering the housing. As the snow 
moves through the impeller chamber 36 some of it passes 
through the perforations 70' in the cylindrical drum 70 
and into contact with the sealed casing walls 24a and 24b 
and the cooling fins 24d. In addition, air cooled by this 
snow is circulated within the confines of drum 70 by the 
turbulence created by the drum rotation. In addition, the 
end plate 40 with its inner and outer cooling fins provides 
for additional cooling, as does the cover member 86 with 
its fins 86a and 86b. The outer fins 40d and 86b are 
cooled by direct engagement with the Snow. The motor 
23 is totally enclosed within the sealed chamber 24, and 
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the fan 110 provides for an even circulation of air 
throughout the chamber as the motor is running. 

Should it be desired, for any reason, to service the in 
terior of the sealed casing 24, the cover member 86 can 
be easily disassembled after removing the bolts 87. The 
conductors 122a and 122b and ground wire 124c are then 
disconnected so that armature and brush support bracket 
99 is ready to be disassembled after the screws 100 have 
been removed. Should it be desirable or necessary to re 
move the stator 93, it can be accomplished after loosening 
the bolts 94. Once the stator 93 is withdrawn from the 
sealed casing, the divider plate 89 can easily be taken 
out by removing the cap screws 90, and the interior of the 
gear chamber 84 is then exposed. Because of the location 
of the sealed casing 24 within the impeller housing, and 
specifically because it is located within the cylindrical 
drum 70 of the impeller, a relatively large horsepower 
motor can be used without danger of overheating. Further 
more, the heat developed in the gear, chamber 84 is readily 
dissipated because of its contact to the Snow and cold air 
in the impeller housing 22. There is no danger of electrical 
shock with the snow thrower 20 because all of the elec 
trical connections to the motor 23 from the cable 124 are 
completely sealed when the cover member 86 is in place. 
In view of the detailed description included above, the 
operation of the snow thrower 20 will readily be under 
stood by those skilled in the art. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A snow removal device comprising an impeller 

housing defined between opposed end walls and having an 
inlet opening and a discharge outlet, an impeller mounted 
in said housing between said end walls for rotation about 
an axis to expel through said discharge outlet the Snow 
received in said housing through said inlet opening, an 
electric motor connected to rotate said impeller, and a 
sealed motor casing enclosing said motor and extending 
into said housing from one of said end walls, said casing 
being secured to said one end wall. 

2. The snow removal device of claim 1 wherein said 
impeller includes a perforated drum surrounding said 
casing. 

3. The snow removal device of claim 1 wherein said impeller housing comprises a horizontally elongated 
partially cylindrical wall section open along a front 
side thereof to form said inlet opening, said Sealed casing 
including a cuplike member extending inwardly from 
said one end wall toward the center of said housing and 
a removable cover member, said cuplike member having 
a closed end opposite said one end wall and said cover 
member adapted to close an opposite open end of Said 
cuplike member adjacent said one end wall. 

4. The snow removal device of claim 3 wherein said 
cuplike member and said one end wall of said housing 
are integrally formed with the open end of said cuplike 
member opening exteriorly of said housing. 

5. The snow removal device of claim 4 wherein said 
one end wall is detachably secured to said partially 
cylindrical wall section of said impeller housing. 

6. The snow removal device of claim 3 wherein said 
impeller means includes a horizontally extending drive 
shaft, said shaft having one end supported for rotation 
by the other end wall of said housing and an inner end 
projecting through the closed end of said cuplike member 
into the interior thereof for driving interconnection with 
said electric motor. 

7. The snow removal device of claim 4 wherein said 
cuplike member and said one end wall of said housing 
are formed with fin means internally and externally of 
said housing for increasing heat transfer from Said casing. 

8. The snow removal device of claim 7 wherein said 
impeller includes a drive shaft for rotatably supporting 
said perforated cylindrical member and auger elements, 
said drive shaft having an outer end supported from the 
other end wall of said housing and an inner drive end 
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4. 
extending into said casing for driving interconnection 
with said motor therein. 

9. The snow removal device of claim 6 including speed 
reducer means in said casing adjacent the closed end of 
said cuplike member for drivingly interconnecting said 
motor with the inner end of said impeller drive shaft. 

10. The snow removal device of claim 9 including a 
removable divider in said sealed casing for dividing said 
casing into a first chamber adjacent the closed end of said 
cuplike member for housing said speed reducer means 
and a motor chamber outwardly thereof in communica 
tion with said removable cover member. 

11. The snow removal device of claim 0 wherein said 
electric motor includes a rotor shaft in coaxial alignment 
with said impeller drive shaft and extending through said 
divider into said first chamber, said speed reducing means 
including an idler shaft having gear means thereon for 
driving engagement with said rotor shaft and drive shaft. 

12. A snow removal device comprising an elongated 
horizontally extending impeller housing defined between 
spaced end walls and having an open front side forming 
an inlet opening and means defining a discharge outlet, 
an impeller mounted in said housing between said end 
walls for rotation about a horizontal axis extending 
longitudinally of said housing to expel through said 
discharge outlet the snow received in said housing 
through the inlet opening, an electric motor connected 
to rotate said impeller, and a sealed motor casing en 
closing said motor, said casing being secured to said one 
end wall and extending into said housing from said one 
end wall, the longitudinal axis of said casing extending 
along the axis of rotation of said impeller. 

13. The snow removal device of claim 12 wherein 
said impeller housing comprises a partially cylindrical 
wall section open along said front side, said sealed casing 
including a cuplike member extending inwardly from one 
end wall toward the center of said housing. 

14. The snow removal device of claim 13 wherein 
said discharge outlet is disposed midway between said 
end walls, said impeller includes a perforated cylindrical 
member and a pair of auger elements secured thereto 
adapted to move snow from opposite ends of the housing 
toward the center thereof, and said sealed casing is dis 
posed within said perforated cylindrical member. 

15. A snow removal device comprising an elongated 
horizontally disposed impeller housing defined between 
a pair of spaced end walls and having an open front 
forming an inlet for snow and a discharge outlet mid 
way between said end walls, an impeller mounted in said 
housing for rotation about a horizontal longitudinal axis 
thereof to expel through said discharge outlet the snow 
received in said housing through said inlet, an electric 
motor connected to rotate said impeller, and a sealed 
casing enclosing said motor and secured to and extend 
ing inwardly from one of said end walls of said housing 
along the axis of rotation of said impeller. 

16. The snow removal device of claim 15 including 
drive means interconnecting said motor and said impeller, 
said drive means including a drive shaft extending along 
the axis of rotation of said impeller and having one end 
extending into said sealed casing for interconnection with 
said motor and the other end supported by the other end 
wall of said housing. 

17. The snow removal device of claim 16 including a 
shear pin interconnecting said other end of said drive 
shaft and one end of said impeller. 

18. The snow removal device of claim 17 wherein said 
impeller includes a perforated cylinder extending between 
the end walls of said housing, a pair of auger elements se 
cured to said cylinder for moving snow inwardly from 
the opposite end walls of said housing toward said dis 
charge outlet, said perforated cylinder being concentric 
with said sealed casing and one end of said cylinder sur 
rounding said sealed casing. 
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19. A snow removal device comprising an impeller 
housing having an inlet opening and a discharge opening, 
an impeller mounted in said housing for rotation about an 
axis to expel through said discharge opening the Snow 
received in said housing through said inlet opening, an 
electric motor connected to rotate said impeller, said 
motor being located at one end of said housing, and a 
Sealed casing defining one end of said housing and en 
closing said motor, said sealed casing including means in 
heat transfer relation with the snow. 

20. The snow removal device of claim 19 wherein the 
portion of said sealed casing defining one end of said 
housing is provided with external fins for engaging the 
SOW. 

21. A snow removal device comprising an impeller 
housing defined between a pair of opposed end walls and 
having an inlet opening and a discharge outlet, an impeller 
mounted in said housing for rotation about an axis to 
expel through said discharge outlet the snow received in 
said housing through said inlet opening, an electric motor 
disposed within said impeller and connected to rotate said 
impeller, the longitudinal axis of said impeller and said 
motor being coincident to provide a unit with a low center 
of gravity, a sealed casing enclosing said motor, said 
casing being disposed within said impeller and having one 
end thereof extending to and being secured to one of said 
end walls of said housing, and means affording access to 
said sealed casing from the exterior of said one end wall 
of said housing. 

22. A snow removal device comprising an elongated 
horizontally extending impeller housing defined between 
a pair of spaced upright end walls and having an open 
front side forming an inlet opening and means defining 
a discharge outlet, an impeller mounted in said housing 
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for rotation about a horizontal axis extending longitudi 
nally of said housing to expel through said discharge 
outlet the Snow received in said housing through said inlet 
opening, an electric motor disposed within said impeller 
and connected to rotate said impeller, the longitudinal axes 
of said impeller and said motor being coincident providing 
a unit with a low center of gravity, a sealed casing en 
closing said motor, said casing having one end thereof ex 
tending to and being secured to one of said end walls of 
Said housing, and means affording access to said sealed 
casing through said one end wall of Said housing. 
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