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A show removing machine equipped with a snow removing plate Is disclosed. The snow removing plate iIs mounted to a front
portion of a vehicle body which forms part of the snow removing machine. An operating handle having grip portions Is mounted
to a rear portion of the vehicle body and obliquely extends upward. A battery, an electric motor and a power transmission
mechanism are located below a linear line intersecting between an upper end of the snow removing plate and the grip portion.
This causes the battery, the electric motor and the power transmission mechanism to be located below a view line of an operator
when he looks at the snow removing plate, avoiding the view line from being disturbed to allow the operator to look at the upper
end of the snow removing plate In his working attitude for thereby providing ease of operation of the snow removing machine.
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ABSTRACT OF THE DISCLOSURE

A snow removing machine equipped with a snow removing plate
1s disclosed. The snow removing plate is mounted to a front portion
of a vehicle body which forms part of the snow removing machine.
Anoperatinghandlehavinggripportions ismountedtoarearportion
of the vehicle body and obliquely extends upward. A battery, an
electricmotor and a power transmissionmechanismare located below
a linear line 1ntersecting between an upper end of the snow removing
plate and the grip portion. This causes the battery, the electric
motor and the power transmission mechanism to be located below
avliew line of an operator when he looks at the snow removing plate,
avoiding the view line from being disturbed to allow the operator
to look at the upper end of the snow removing plate in his working
attitude for thereby providing ease of operation of the snow

removing machine.
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SNOW REMOVING MACHINE WITH SNOW REMOVING PLATE

BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates generally to a snow removing
machine with a snow removing plate and, more particularly, to a
snow removing machine which enables height adjustment of a snow
removing plate with a grip portion of its operating handle gripped
by an operator.

2. Description of the Related Art:

In general, a self-propelled snow removing machine has been
used to alleviate snow removing labor. The snow removing machine
of this type 1s propelled by means of crawler belts and operated
through an operational handle to cause a rotary snow removing unit
and a snow removing plate to remove snow from a road surface. Such
a Snow removing machine 1s disclosed, for example, in Japanese
Utility Model Laid-Open Publication No. SHO-53-43724. This prior
art snow removing machine 1s shown in FIG. 6 hereof.

In FIG. 6, the snow removing machine 100 has an engine 101
for driving a drive pulley 102 whose drive torque is delivered
throughabelt 103 toapulley 104 whoserotation is thentransferred
through a chain 106 to left and right drive wheels 107,107 (only
one shown) by which left and right crawler belts 108,108 (only
one shown) are driven.

Driving the left and right crawler belts 108,108 allows the
snow removing machine 100 tomove forward to cause the snow removing

plate 110, mounted to the front portionof the snow removingmachine
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100, to remove snow 112.

With such a snow removing machine 100, as the engine 101 1is
located in the vicinity of the snow removing plate 110, the snow
removing plate 110 1s exerted with a downward force due to the
welght of the engine 101. As a result, the snow removing plate
110 1s caused to bite into the snow 112 to allow the snow removing
plate 110 to efficiently remove the snow 112.

In usual practice, removal of the snow 1s 1mplemented with
the height of the snow removing plate 110 adjusted to conform to
irregular surface conditions of the snow 112. For adjusting the
height of the snow removing plate 110, it 1s desirable that the
height of a lower end 110b of the snow removing plate 110 can be
confirmed. However, it i1is difficult for the operator 114 to look
at the lower end 110b of the snow removing machine 110 from his
standing position. For this reason, the operator 114 operates the
height of the snow removing plate 110 so as to conform to the
irreqgular surface of the snow 112 while looking at the upper end
110a of the snow removing plate 110 i1nstead of 1ooking at the lower
end 110b of the snow removing plate 110.

However, 1in the event that the engine 101 having a large weight
1s mounted to the front portion of the snow removing machine 100
as shown in FIG. 6 in order to provide improved biting capability
of the snow removing plate 110, the engine 101 and an upper end
100a of the vehicle body 100 partially protrude beyond a linear
line 115 intersecting between the upper end 100a of the vehicle
body 100 and the grip of the operating handle 113. As a result,

parts of the engine 101 and the upper end 100a of the vehicle body
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100 disturbaviewline 116 of theoperator 114, making it necessary
for the operator 114 to tilt his head 114a to look at the upper
end 10la of the snow removing plate 101. Consequently, it is
difficult for the operator to concentrate on the operation of the

snow removing machine 100, with a resultant deteriorated

workabillity and increased operator’s work load.

SUMMARY OF THE INVENTION
It 1s therefore an object of the present invention to provide
a snow removing machine, equipped with a snow removing plate, which

has 1mproved workability and enables alleviation of load of an

operator.

According to an aspect of the present invention, there is
provided a snow removing machine which comprises a vehicle body,
a snow removing plate mounted to a front portion of the vehicle
body for removing snow and adjustably moveable upward and downward
in height, an operating handle mounted to a rear portion of the
body frame and having at rear portions thereof respective grips,
a palr of crawler belts each driven by an electric motor mounted
to the front portion of the vehicle body via a power transmission
mechanism, and a battery mounted on the body frame at a position
rearwardof theelectricmotor and the power transmissionmechanism
to supply electric power to the electric motor, the battery, the
electric motor and the power transmission being located below a
linear line 1ntersecting between an upper end of the snow removing
plate and the grip of the operating handle.

In the thus—-arranged snow removing machine, the battery, the
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electric motor and the power transmission are located below the
linear 1ine intersecting between the upper end of the snow removing
plate and the grip portion of the operating handle. As a result,
it 1s possible for the battery, the electric motor and the power
transmission mechanism to be located below the view line of the
operator during operator’s looking at the snow removing plate to
avold the obstacle for the operator’s view line while his looking
at the upper end of the snow removing plate, allowing the operator
to look at the upper end of the snow removing plate while keeping
his working posture. As a consequence, 1t becomes easy for the
operator to simply adjust the height of the snow removing plate
in dependence on the 1irregular surface conditions of the road

surface or the snow.

Desirably, the snow removing machine further includes a cover
forconcealingtheelectricmotor, thepower transmissionmechanism
and the battery. The cover also conceals the battery charger and
the control unit, which are located rearwardly of the battery.
The cover may be located below the aforementioned linear line or
above the same. The key point resides 1in that when the operator
looks at the upper end of the snow removing plate, there exists
no obstacle to disturb the operator’s view line.

Preferably, the vehicle body 1ncludes a pair of left and right
drive wheels which serves as the front wheels and a pair of left
and right 1dle wheels which serves as the rear wheels, with
respectivecrawler belts being trained around the respectivedrive
wheels and the 1dle wheels to allow the aforementioned vehicle

body to swing upward or downward about the center of the drive
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wheel shaft. By locating the center of the electric motor at the
position forwardly of the aforementioned drive wheel shaft, the
welght of the electric motor 1is exerted onto the snow removing
plate when the vehicle body 1s caused to swing to lower the snow
removing plate, allowing the snow removing plate to readily bite

into the snow.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the present 1invention will be
described 1n more detail below, by way of example only, with
reference to the accompanying drawings, 1n which:
FIG. 1 1s a schematic side elevational view of a snow removing
machine having a snow removing plate according to a preferred

embodiment of the present 1invention;

FIG. 2 1s a perspective view of a body frame shown in FIG.

FIG. 3 1s anenlarged, cross sectional viewof the snow removing
machine taken along line 3-3 of FIG. 1;

FIG. 4 is anenlarged, cross sectional viewof the snow removing
machine taken along line 4-4 of FIG. 1;

FIG. 5 1s a schematic view illustrating a basic sequence of
operation of the snow removing machine according to the present
invention; and

FIG. 6 1s a view illustrating the operation of a prior art

SNOW removing machine.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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The followling description is merely exemplary in nature and
1s 1n no way intended to limit the invention, its application or
uses.

Referringnow to FIG. 1, a self-propelled snow removing machine
equlpped with a snow removing plate, generally designated at 10,
includes a vehicle body (a body frame) 11 having a substantially
L-shaped configuration as viewed from the side. A pair of left
and right drive wheels 20,20 and a pair of left and right idle
wheels 22,22 are mounted on the body frame 11, with only the left
drive wheel 20 and the left i1dle wheel 22 in a running direction
being shown. Acrawler belt 25 1s stretched over between respective
ones of the drive wheels 20,20 and the i1dle wheels 22,22, with
the left- sided crawler belt 25 in the running direction being
shown. An electric motor 30 and a power transmission mechanism
32 are mounted on a front part of the body frame 11 to drive the
drive wheels 20,20. A battery 34 is mounted on the body frame 11
at a position rearward of the electric motor 30 and the power
transmission mechanism 32. A battery charger 40 and a control unit
41 are located on the body frame 11 at a position rearward of the
battery 34. A snow removing plate 42 which removes snow forward
1s mounted to a font distal end of the body frame 11. A height
adjustment mechanism 44 1s located at a rear part of the body frame
11 toallow the height of the snow removing plate 42 to be adjusted.
An operating handle 45 1s connected to a rear portion of the frame
body 11 and obliquely extends upward and rearward. An operation
box 46 1s mounted on an upper part of the operating handle 45.

Arear endof theoperatinghandle45has leftandrightgripportions
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47L, 47R.

Acover 49 iscarried by thebody frame 11 to conceal theelectric
motor 30, the power transmission mechanism 32, the battery 34,
the battery charger 40 and the control unit 41.

The battery 34 serves as a power supply to supply electric
power to the electric motor 30 and is mounted to the body frame
11 at an upper portion thereof by means of a battery receiver box
35.

The battery charger 40 has a plug (not shown) to be coupled
to an electric outlet of an alternating power supply such as a
domestic electric power supply tochargethebattery 34. Thebattery
charger 40 is mounted on the body frame 11 at a rear area of the

battery receiver box 35.

The control unit 41 functions to control the electric motor
30 responsive to output signals delivered from a forward-aft
changeover switch and a potentiometer (not shown) located on an

upper portion of the handle 45, and a main switch 48b and a maximum
speed presetting switch 48c of the operation box 46. The control
unit 41 1s located on the body frame 11 in an upper area of the
battery charger 40.

The snowremoving plate42 1s coupled toa front mountingbracket
14, which 1s mounted to the front portion of the body frame 11,
by means of fixture pins 14a,l4a.

The operating handle 45 has a speed control lever 48a in the
vicinility of the left-sided grip portion 47L. The operation of the
speed control lever 48a allows the potentiometer to be actuated

such that the potentiometer produces the output signal which is
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delivered to the control unit 41 to adjust the rotational speed
of the electric motor 30. Further, the operating handle 45 has
the forward-aft changeover switch, whichchangesover thedirection
of travel of the snow removingmachine 10, and the height adjustment
lever 48d which enables the height of the snow removing plate 42
to be adjusted, with both the changeover switch and the height
adjustment lever 48d being supported 1n the vicinity of the right
grip portion 47R.

The operation of the height adjustment lever 48d for the snow
removing plate allows the height adjustment mechanism 44 to be
brought i1nto an unlocked (1.e., expandable or retractable) state
from a locked state such that when the left and right grip portions
47L and 47R are 1l1fted, the height adjustment mechanism 44 extends
to cause the body frame 11 to swing upward about the center of
a drive wheel shaft 54 for thereby moving the snow removing plate
42 downward. By locating theelectricmotor 30 at aposition forward
of the drive wheel shaft 54, 1t 1s possible for the electric motor
30 to exert 1ts weight to the snow removing plate 42 when the body
frame 11 1s caused to swing to move the snow removing plate 54
downward. Accordingly, 1t 1s possible for the snow removing plate
42 to ensure an adequate biting into a road (or snow) surface 70.

The operation of the height adjustment lever 48d for the snow
removing plate allows the height adjustment mechanism 44 to be
brought i1nto the unlocked state from the locked state such that
when the left and right grip portions 47L, 47R are lowered, the
height adjustment mechanism 44 is retracted to cause the body frame

11 to swing downward about the center of the drive wheel axis 54
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for thereby lifting up the snow removing plate 42.

As noted above, gripping of the grip portion of the height
adjustment lever 48d allows the snow removing plate 42 to be
adjusted in height upward or downward by means of the height
adjustment mechanism 44 such that when the snow removing plate
42 is desired at a given height, the height adjustment lever 48d
i1sreleased tocausetheheight adjustment mechanism44 tobesettled
to the locked state to maintain at the given height.

In the snow removing machine 10 equipped with such a snow
removing plate, when the electric motor 30 1is driven, an output
power of the electric motor 30 1is delivered through the power
transmission 32 to the left and right drive wheels 20,20, which
are consequently rotated todrive the crawler belts 25, 25 to allow
the snow removing machine to be self-propelled.

An operator 1s allowed to steer the direction of the travel
or to adjust the height of the snow removing plate 42 with the
operating handle 45 whilewalking 1n dependence on the travel speed
of the snow removing machine 10 equipped with the snow removing
plate under a condition wherein the left and right grip portions
47L, 47R of the operating hand 45 are gripped by the operator.

FIG. 2 1s a perspective view of the body frame 11 of the snow
removing machine. The body frame 11 includes a pair of horizontal
frames 12,12 which are parallel to one another, and a slanted frame
13 which 1interconnects respective rear distal ends of the
horizontal frames 12,12 to one another and which extends obliquely
upward and rearward. The mounting rackets 14,14, which serve to

retain the snow removing plate 42 (see FIG. 1), are connected to
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front distal ends 12a, 12a of the horizontal frames 12,12,
respectively. The horizontal frames 12,12 have plural mounting
members 15,15 at positions rearward of themounting brackets 14,14,
respectively, for mounting thereon the electric motor 30 and the
power transmission mechanism 32 (see FIG. 1). An uppermost center
of the slanted frame 13 1ncludes a bracket 16 for mounting thereon
the height adjustment mechanism 44 (see FIG. 1). The slanted frame
13 has plural mounting bore pairs 18 for mounting respective lower
tubes 45a, 45a of the operating handle 45. Reference numeral 45b
designates a bolt 1nsertion bore.

FIG. 3 shows aconditionwhereintheelectricmotor 30 is coupled
to the power transmission mechanism 32 and the power transmission
mechanism 32 1is mounted on the body frame 11.

The electric motor 30 is fixedly mounted to a case body 50
of the power transmission mechanism 32 with fixing bolts. A first
small gear 31la of an electric motor shaft 31 meshes with a first
large gear 57 of the power transmission mechanism 32.

The power transmission mechanism 32 1ncludes in addition to
the case body 50, a group of gears 56 received in the case body
50, vehicle shaft cases 52, 52 mounted to left and right distal
ends of a lower portion of the case body 50 for receiving left
and right vehicular shafts, and left and right drive wheel shafts
54, 54 received 1n the respective left and right vehicle shaft
cases 52, 52 toallowdrive torque of the gears 56 to be transmitted
to the drive wheels 20, 20.

The group of gears 56 are constructed of the first large gear

57 meshing with the first small gear 31la of the motor shaft 31,
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an 1ntermediate shaft 59 carrying thereon the first large gear
57 and a second small gear 58, a second large gear 60 meshing with
the second small gear 58, and a differential unit 61 coupled to
the second large gear 60. The second large gear 60 has a larger
radius than the first large gear 57.

Thedifferentialunit 61 includesadifferential case 62 mounted
toonesideof thesecond largegear 60 1inaconcentricrelationship,
a pivot shaft 63 which extends through the differential case 62
and which 1s mounted thereto, a pair of upper and lower drive bevel
gears 64,64 rotatably mounted on the pivot shaft 63, and a pair
of left and right driven bevel gears 65,65 meshing with the drive
bevel gears 64,64, with the left and right driven bevel gears 65,65
delivering the drive torque to the drive wheel shafts 54,54.

The left and right vehicular shaft cases 52,52 have respective
hungers 66,66. The electric motor 30 and the power transmission
mechanism 32 are mounted on the body frame 11 by mounting the left
and right hungers 66,66 to the left and right horizontal frames
12,12 via the left and right mounting members 15,15, respectively,
by means of bolts 67, 67 and nuts 68, 68.

With such a structure, under a condition wherein the left and
right crawler belts 25,25 remain in contact with the road surface
70, 1t 1s possible for the power transmission mechanism 32 and
the body frame 11 to swing as a unitary unit about the axes of
the left and right drive wheel shafts 54,54. That is, by moving
the left and right grip portions 47L,47R, shown in FIG. 1, upward
or downward, 1t is possible for the body frame 11 to swing upward

or downward about the axes of the drive wheel shafts 54,54 (with
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only the left drive wheel shaft being shown). Thus, it is possible
for the snow removing plate 42 to be lifted up or lowered.

The case body 50 of the power transmission mechanism 32 is
mounted to the body frame 11 and has the upper portion on which
the electric motor 30 is mounted such that the electric motor 30
1s located between the left and right crawler belts 25,25 and a
lower portion 30b of the electric motor 30 is located below upper
ends 25a, 25a of the respective crawler belts 25,25. Accordingly,
it 1s possible to lower the height H1l of an upper end 30a of the
electric motor 30 to locate the electric motor 30 in a position
lower than a linear line 72 which will be described later.

InFIG. 4, thebatteryreceiverbox 35, whichreceivesrespective
ma’jor body portions of the batteries 34,34, is mounted to the body
frame 11 (1.e., on the left and right horizontal frames 12,12).
The receiver box 35 has left and right brackets 36,36 at left and
right sides. A battery retailner member 37 1s located on respective
upper surfaces of the batteries 34,34 and has left and right distal
ends through which left and right rods 38,38 extend, with lower
distal ends of the left and right rods 38,38 being hooked to the
aforementioned left and right brackets 36,36 while screwing left
and right nuts 39,39 to end portions of the respective left and
right rods 38,38, which projects upward from the battery retainer
member 37, to allow the batteries 34,34 to be fixed in the receiver
box 35.

In such a manner, mounting of the batteries 34,34 on the body
frame 11 allows the batteries 34,34 to be located between the left

and right crawler belts 25,25 such that the lower end 34b of the
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batteries 34,34 1s lowered downward from the upper end 25a of the
left and right crawler belts 25,25. Consequently, it is possible
for the height H2 of the upper end 34a of the batteries 34,34 to
be lowered. The left and right idle wheels 22,22 are rotatably
mounted at left and right distal ends of an idle wheel shaft 23.
Reference numeral 34a designates terminals of the battery 34.

As 1s now apparent from the foregoing description, the snow
removing machine 10 embodying the present invention, as shown in
FIG. 1, allows the height H1l of the upper end 30a of the electric
motor 30 and the height H2 of the upper end 34a of the battery
34 to be lowered to enable the battery 34, the electric motor 30
and the power transmission mechanism 32 to be located at a position
lower than the linear line 72 intersecting between an upper end
43 of the snowremoving plate 42 and the left and right grip portions
47L,47R of the operating hand 45. Accordingly, it 1s possible for
the height of the cover 49, which conceals the electric motor 30,
the power transmission mechanism 32, the battery 34, the battery
charger 40 and the control unit 41, to be located below the linear
line 72.

Now, the operation of the snow removing machine 10 with the
snow removing plate 1s described below with reference to FIG. 5.

Locating the batteries 34,34, the electric motor 30, the power
transmission mechanism 32 and the cover 49 at the position below
the linear line 72 intersecting between the upper end 43 of the
snow removing plate 42 and the grip portion 47L of the operating
handle 45 allows the batteries 34,34, the electric motor 30 and

the power transmission mechanism 32 to be located beneath the view
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line 76 i1ntersecting between the operator 74 and the upper end
43 of the snow removing plate 42 to enable the cover 49, which
conceals the batteries 34,34, the electric motor 30 and the power
transmission mechanism 32, to be located beneath the view line
76. For this reason, when the operator looks at the upper end 43
of the snow removing plate 42, there exists no obstacle to disturb
the view line 76 of the operator 74, allowing the operator 74 to
look at the upper end 43 of the snow removing plate 42 while keeping
his working attitude.

The operator 74 1s ableto shift the left and right grip portions

471L,47R upward or downward as shown by arrows (1. @ depending on

concave or convex conditions of the snowsurface 78 while operating
the height adjustment lever, for the snow removing plate 42, of
the right grip portion 47R, allowing the body frame 11 to swing
upward or downward about the drive wheel shaft 54. This enables
the snow removing plate 42 to move upward or downward as shown
by an arrow 3 for simply adjusting the height of the snow removing
plate 42 so as to meet the concave or convex conditions of the
snow surface 78 to provide an i1mproved snow removing performance
while alleviating the operator’s work load.

As the electric motor 30 is located forwardly of the drive
wheel shaft 54, downward movement of the snow removing plate 42
implemented by allowing the body frame 11 to swing renders the
welght of the electric motor 30 to be exerted to the snow removing
plate 42, ensuring an adequate biting effect of the snow removing

plate 42 toward the snow surface 78 to provide a higher snow removing

performance.
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In the 11llustrated embodiment discussed above, while the snow
removing machine has beendiscussed as an example wherein the cover
49, which conceals the electric motor 30, the power transmission
mechanism 32 and the batteries 34,34, is located below the linear
line 72 1ntersecting between the upper end 43 of the snow removing
plate 42 and the grip portion 47L of the operating handle 45, the
cover 49 may be located above the linear line 72. A key point resides
in that the cover 49 is located in a position not to disturb the
view line 76.

Further, 1n the 1llustrated embodiment discussed above,
although the snow removing machine has been shown and described

for an example wherein the linear line 72 intersects between the

~upper end 43 of the snow removing plate 42 and the left grip portion

47L, the linear line 72 may includes a line intersecting between
the upper end 43 of the snow removing plate 42 and the right grip
portion 47R, with resultant same advantages as obtained in the
aforementioned illustrated embodiment.

Obviously, various minor changes and modifications of the
present invention are possible 1n the 1ight of the above teaching.
Itisthereforetobeunderstoodthatwithinthescopeof the appended

claims, the 1nvention may be practiced otherwise than as

specifically described.
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WHAT IS CLAIMED IS:

1. A snow removing machine comprising:

a vehicle body;

a snow removing plate mounted to a front portion of the vehicle
body for removing snow and adjustably moveable upward and downward
in height;

an operating handle mounted to a rear portion of the vehicle
and having at rear portions thereof respective grips;

a palr of crawler belts driven by an electric motor mounted
to the front portion of the vehicle via a power transmission
mechanism; and

a battery mounted on the vehicle body at a position rearward

of theelectricmotor and the power transmissionmechanismto supply
electric power to the electric motor;

the battery, the electric motor and the power transmission
being located below a linear line intersecting between an upper

end of the snow removing plate and thegripof theoperating handle.

2. A snow removing machine according to claim 1, further
comprising:
a cover for concealing the electric motor, the power

transmission mechanism and the battery.

3. A snow removing machine according to claim 1, wherein
the vehicle includes a palr of left and right drive wheels

for serving as front wheels, and a pair of left and right idle
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wheels for serving as rear wheels, each of the crawler belts being
trained around the drive wheel and the idle wheel, the vehicle
being capable of swinging upward and downward about a shaft of

the drive wheels.

4. A snow removing machine according to claim 3, wherein

the electric motor has a center located forwardly of the shaft

of the drive wheels.
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