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Application December

: 1 -
" This invention relates to improvements in port-
able snow clearing machines of the type described
in. my co-pending application Serial No. 511,739,
-fled Nov. 25, 1943, and since issued as Patent No,
2,375,965, - .

The machine described in said application
-comprises a portable carriage mounting a snow
¢learing screw conveyer, 8 prime mover and drive
mechanism through which the screw conveyer
and, if desired, the ground wheels of the carriage
are driven by the prime mover. The screw. con-
-yeyer comprises a conical spindle gradually in-
creasing in diameter toward its rear end and car-
rying a plurality of’ forwardly tapering vanes
which are spiralled rearwardly around the spin-
dle from ‘the front end to an intermediate por-
‘tion of the spindle and are then directed rear-
wardly in the axial direction of the spindle to
provide integral paddle extensions encircled ‘or
partly encircled by 2 snow-deflecting - hocd Or
housing.  When the machine is moved forwardly
the vanes cut their way into the mass of snow
which is forced reawardly along the spiral por-
tiong of the vanes to the paddle extensions which
serve to throw the snow at high velocity to an
out-of-the-way location at one side of the path
travelled by the machine. .

The above mentioned screw conveyer is very
efficient in operation but the fabrication and as-
sembly of the component parts requires consid-
erable time and labor and is. fairly expensive.
Another objection to the aforesaid screw con-
veyer is that it operates only in a horizontal po-
sition at & fixed distance above the ground level
and therefore functions with maximum efficiency
only when the level of the snow mass through
which it is advanced is not appreciably below the
smaller front end of the conical spindle on which
the spiralled vanes are mounted.

With the foregoing in mind, one object of the
present invention is to provide an improved snow
clearing machine of the type mentioned in which
the aforesaid screw conveyer is replaced by an
equally efficient but simpler and less expensive
screw conveyer. in which the vanes and paddles
are formed separately and are mounted on a
portion of a supporting spindle which is of sub-
stantially uniform diameter.

Another object of the present invention is to
provide an improved snow clearing machine of
the type described in which the supporting spin-
dle is adjustably mounted for swinging movement
about & horizontal axis so that said spindle and
the screw conveyer carried thereby may be shift-
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without disrupting the drive connection between
the spindle and the prime mover. This enables
the operating position of the screw conveyer to
depth of snow through
which the machine is moving and to thereby en-

-qure efficient ‘operation of the conveyer at all

times. -

Other objects, characteristic features and ad- -
vantages of the invention will be more readily
understood from the following detailed deserip-
tion of the accompanying drawings, in which—
 Fig. 1 is a side elevation of a complete ma-
chine embodying my jnvention.

Fig. 2 is a top plan view of the assembly shown
in Fig. 1.
_ Fig, 3

[

is a side elevation of the frame of the

_machine with the conveyer assembly mounted

thereon. .

Fig. 4 is a longitudinal sectional view of an ad-
justable yoke in which the spindle carrying the
rotating parts of the conveyer assembly is

-mounted.

- Fig. 5-is'a detail view of a drive connection pro-
vided between certain elements shown in Fig. 4.

Tig. 6 is a front view of a conveyer element
forming part of the conveyer assembly.

i Pig, 7 is a side elevational view of one of the
paddles forming part of the conveyer

shown in
Pig. 6. - i

Fig. 8 is-a side view of one of the vanes form-
Fig. 9 is a perspective view of the vanes shown
in Fig. 8. .

Referring more particularly to the drawings, b
designates a portable carriage equipped with
ground- wheels 6 and handle member 1. This
carriage supports a screw conveyer assembly 10,
an internal combustion engine i1, a fuel tank 12

-and the component parts of a drive mechanism

(hereinafter . described) through which the
ground wheels and the power driven parts of the
serew conveyer assembly are driven from the en-

gine,

- 7The frame structure or chassis of the carriage

consists essentially of two vertically disposed side
plates 14 secured together in spaced parallel re-
suitable transversely extending, con-
necting and bracing members 15 shown in Figure
3. These side plates 14 present relatively wide
forward portions 16 and relatively narrow rear-
ward portions 1.

The handle member T and
cured to the rear portion of the

engine 1| are se-
carriage which

-is constituted by the narrow portion {7 of the

_ed from a horizontal to various inclined: positions 58.

frame plates 14..
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The ground wheels § are mounted on an axle
19 journalled in bearing bushings 20 fitted in suit-
able openings provided in the wide portions 1§ of
the frame plates 14. These bushings are provided
with attaching flanges 21 secured to plates 14 by
bolts 22 or other fastening means.

A worm wheel 24 is fixed to axle {9 and is
driven by a worm 25 fixed to a vertical shaft 26
journalled in suitable bearings 27 carried by cer-
tain of the transverse members 15 connecting the
frame plates 4. A worm wheel 28 fixed to shaft
26 is driven by a worm 28 fixed to a horizontal
shaft 28 which is also journalled in suitable
bearings 3{ carried by the frame Pplates 4. A
projecting end of shaft 30 carries a pulley or
sprocket 33 which is driven by a’belt or chain 34
from a pulley or sprocket 35 mounted ononeend
of the engine shaft 86. The opposite end of en-
gine shaft 88 is equipped with a conventional
starting pulley 37.

The worm 29 of shaft 30 also drives a worm
wheel 33 fixed 10 one end of a hollow quill shaft
8% which extends through and is rotatably car-
ried by a tubular bearing housing 48 forming
part of a yoke 41 which is mounted to swing about
a pivotal axis afforded by the shaft 86, In this
connection it will be noted that yoke 41 includes
ldterally spaced supporting arms 42 inclining
downwardly from the rear end of the tubular
bearing housing #9 and provided with bearing
cpenings 43 in which inward extensions 3ia of
bearing 31 are rotatably fitted. It will thus be
seen that quill 39 and its bearing housing 40 are
mounted to swing in a circular ‘path about the
pivotal axis afforded by shaft 20, Quill ‘39 is
rotatakly mounted in bearing housing 46 by
means oi -anti-friction bearings 45 which serve,
in conjunction with the retaining rings 46, to
hold said quill against longitudinal movement
relative to said bearing housing,

From the foregoing it will be seen that the
quill 39 and its bearing housing 49 may be swung
from the horizontal position shown in Fig.1to an
inclined position extending downwardly and for-
wardly fromthe shaft §8. In order to permit the
quill 39 and its bearing housing 48 to be secured
1in adjusted position the forward ends of the wider
portions §§ of the frame plates 14 are provided
with a series of openings 49 arranged in an ‘arc

concentric with the axis of shaft 235 and adapted :

to receive therethrough set.screws "59 or other fas-
‘tening members which are adapted for retairing
engagement with the yoke 41.

The quill 39 supports and .drives a spindle 52
Torming part of the screw conveyer assembly 10.
A rearwardly -extending portion of spindle ‘52 is
Jpassed through the quill shaft 38 and is keyed to
‘therear end of the quill shaft by means of a driv-
ing washer 53 and a clamping nut 54. ‘Washer
‘82 is provided with g forwardly extending driving
‘projection §5 which is held‘in a notch 5§ of the
quiil 88 by clamping nut'54. "Washer 53 is also
provided with 2 key projection 58 which is fitted
in a key slot 5% provided in spindle '52. Spindle
52 is also keyed to ‘the Torward end of the quill
‘shaft "89 by -means comprising a shoulder ‘60
“formed on the spindle and provided with 8 driv-
ing projection 4 fitted in a notch 62 provided in
the forward end of ‘the quill shaft-39,

A portion ‘of -spindle 52 which extends for-
wardly beyend the front end of quill shaft 39 has
‘mounted thereon a conical disc 63, a plurality of
radially extending paddles 64 located forwardly
of the disc €3 and a plurality of vanes 65 located
forwardly of the paddles 64. The disc 63 .is ar-
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ranged on spindle 52 with its conical side 63
facing forwardly. The paddles 64 are arranged
with their rear edges weldeq or otherwise secured
to the conical side 63a of disc 63 and with their
inner end edges welded or otherwise secured to
spindle 52. Each paddle 64 is shaped so that,
in its applied position, its forward and rearward
radial edges lie substantially parallel with the
conical surface portion of the disc 63 to which it
is attached. '

Each of the vanes 65 is made of gradually de-
creasing width toward its outer end and is pro¢
vided at its inner end with a semi-elliptical spin-
dle-receiving recess 66 in which the spindle 52 is
fitted in securing these parts together. The vaneg
@4 are mounted on the spindle 52 so that they
‘conjeintly provide a screw conveyer by means of
which the snow into which the vanes are ad-
‘vanced is conveyed rearwardly to the paddles 64
which serve to throw the snow at high velocity to
one side of the path travelled by the machine.
In ithis connection it ‘will be noted that the width
of each vane 65 extends diagonally across the
certral axis of the spindle 52 and that each vane
§5 is inclined so that its upper end lies rearward-
Iy of its lower end. The leading radial edge of
each vane 9 is preferably serrated to provide cut-
ting feeth *68 which enables the vane to readily
cut its way into a packed mass of snow or other
‘material. The upwer end of each vane 65 is pro-
vided with an integral rearwardly directed -ex-
tension #) which has its rear end welded or other-
wise secured to the conical surface of disc 63.
These extensions 16 serve a -dual purpose. They
‘brace and support the -upper ends of the vanes
€8 and they also :serve -as ‘peripheral cutters.
-Buitable ‘bracing members 11 -are -also connected
between the outer endof each vane 85 and one
-of ‘the paddles 84.

From the -foregoing it will be apparent, that
in the:operation of the machine described herein,
the:ground wheels-§ :and the spindle driving quill
-89 'of the:conveyer assembly -are -driven from the
engine di :through the agency of the flexible
‘driving :element 34 and shafts 80 and 26. It will
dlso be apparent that, as the machine :is moved
forwardly, the cutting vanes 65 of the conveyer
assenibly ‘wili cut -into a mass -of snow or other
material -and :move said material Trearwardly to
‘the paddles-$4-which serve to throw the material
10 one side of the path-travelled by the machine.,
The paddles 84 rotate -within a-semi-circular de-
flecting 'or housing -wall 72 which is mounted on
the yoke:#{ and may be-adjusted .about said ‘yoke
to «determine :the direction -in which the snow is
brepelled by the paddies. If the snow ‘through
"which the conveyer -assembly is advanced is-deep
“this assenthiy -will mormaily be -arranged with
spindle 82 in the thorizontal bosition shown in
:Fig. 2. Zf'the snow-is-no$ deep-enough to permit
“the. conveyer :assembly -to -operate with satisfac-
tory-eficiency in -the herizontal position-such.as-
zembly -may be swung -downwardly about -the
pivotal axis afforded hy-shaft &8 and then fas-

5 vtened by -the :set-screws 88 -in o suitable down-

“wardly sand forwardly -inclined “pesition.

‘When desired -the ‘rotating parts of the con-
veyer assembly may be-detached as a unit from
‘the yoke 41 by :removing the clamping nut 54
of spindle 52 :and "withdrawing -the latter from
‘the .driving quill 39. -This methog of mounting
the rotating parts of ‘the conveyer assembly also
“has ‘the ‘advantage that, -on remocval of ‘this as-
-sembly, the driving spindle-of -other-tools may be
inserted in‘the quill:39 and secured thereto:in the
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same manner as previously described in connec-
tion with spindle 52,

Having thus described what I now conceive
to be the preferred embodiment of my invention
it will be understood that various modifications
may be resorted to within the scope and spirit of
the invention as defined by the appended claims.

Iclaim:

1. A machine of the character described com-
prising a portable frame, a transversely extend-
ing shaft rotatably journalled in said frame,
means for driving said shait, an adjustable bear-
ing housing extending in a direction at right
angles to said shaft and mounted for swing-

ing movement about a center coinciding with-

the central longitudinal axis of said shaft,
a spindle extending through said  housing
and rotatably carried thereby, means for driving
said spindle from said shaft in all adjusted posi-
tions to which the housing is swung about said
shaft, a conical disc carried by a portion of the
spindle projecting from the end of the housing
remote from said shaft, a plurality of radial
paddles secured to said spindle and said disc and
a plurality of vanes arranged around said spindle
to conjointly provide a screw conveyer for con-
veying material along said spindle in the- direc-
tion of said paddles, said vanes being secured to
said spindle and to said disc and means for re-
taining said housing in any of the various posi-
tions to which it is swingable about said shaft.

9. A machine as set forth in claim 1, in which
the means for driving said spindle from said shaft
comprises a hollow quill shaft rotatably mounted
in said housing and receiving the spindle there-
through and a worm wheel carried by said spindle
and meshing with a worm carried by said shaft.

3. A machine of the character described com-
prising a portable frame, a transversely extend-
ing shaft rotatably journalled in said frame,
means for driving said shaft, a worm fixed to said
shaft, a bearing housing extending at right an-
gles to said shaft and mounted to swing in a
circular path about a center coinciding with the
central longitudinal axis of said shaft, a hollow
quill shaft extending through said bearing hous-
ing and rotatably mounted therein, one end of
said quill shaft projecting beyond the end of the
housing nearest said shaft and carrying a worm
wheel meshing with said worm, means for secur-
ing said bearing housing in different positions of
adjustment to which it is swingable about the
aforesaid central axis of the shaft, a spindle exX-
tending through said quill shaft and fixed to ro-
tate therewith, a conical disc mounted on a por-
tion of the spindle projecting forwardly from the
end of the bearing housing remote from said
shaft, said disc being arranged with its convex
conical surface facing forwardly, a plurality of
radial paddles arranged around said spindle for-
‘wardly of said disc, each paddle having its inner
edge secured to said spindle and its rearwardly
located radial edge secured to the convex conical
surface of said disc and a plurality of vanes ar-
ranged around said spindle forwardly of said
paddles, each vane having its inner end secured
to said spindle so that the width of the vane ex-
tends diagonally across the central axis of. the
spindle, said vanes being inclined in the longi-
tudinal direction: of the spindle so.that their
outer ends lie rearwardly of their inner ends and
connecting members extending between the outer
ends of said vanes and said disc.

4, A machine of the character described com-
prising a portable frame, a transversely extend-
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ing shaft rotatably journalled in said frame,
means for driving said shaft, a worm fixed to said
shaft, a bearing housing extending at right an-
gles to said shaft and mounted to swing in a cir-
cular path about a center coinciding with the
central longitudinal axis of said shaft, a hollow
quill shaft extending through' said bearing hous-
ing and rotatably mounted therein, one end of
said quill shaft projecting beyond the end of the
housing nearest said shaft and carrying a worm
wheel meshing with said worm, means for secur-
ing said bearing housing in different positions of
adjustment to which it is swingable about the
aforesaid central axis of the shaft, a spindle ex-
tending through said quill shaft and fixed to
rotate therewith, a conical disc mounted on &
portion of the spindle projecting forwardly from
the end of the bearing housing remote from said
shaft, said disc being arranged with its convex
conical surface facing forwardly, a plurality of
radial paddles arranged around said spindle for-
wardly of said disc, each paddle having its inner
edge secured to said spindle and ifs rearwardly
located radial edege secured to the convex conical
surface of said disc and a plurality of vanes ar-
ranged around said spindle forwardly of said
paddles, each vane having its inner end secured
to said spindle so that the width of the vane ex-
tends diagonally across the central axis of the
spindle, said vanes being inclined in the longi-
tudinal direction of the spindle so that their
outer ends lie rearwardly of their inner ends,
connecting members extending between the outer
ends of said vanes and said disc and a plurality of
pracing members each connecting the outer end
of one of said paddles to the outer end of an
adjacent vane.

5. A machine of the character described com-
prising a portable frame, a transversely extend-
ing shaft rotatably journaled in said frame, a
spindle arranged at right angles to said shaft so
that a portion of the spindie projects forwardly
from said frame, means for rotatably mounting
said spindle, means for driving said spindle from
said shaft, a conical disc arranged on the spindle
forwardly of said frame with the convex conical
surface of the disc facing forwardly, a plurality
of radial paddles arranged around said spindle
forwardly of said disc, each paddle having its
inner end secured to the spindle and its trailing
radial edge secured to the convex conical surface
of the dise, a plurality of vanes arranged around
said spindle forwardly of said paddles to con-
jointly provide a screw conveyer, each vane hav-
ing its inner end secured to the spindle so that
the width of the vane extends diagonally across
the central axis of the spindle, said vanes being
inclined in the longitudinal direction of the spin-
dle so that the outer ends of the vanes lie rear-
wardly of the inner ends and are positioned op-
posite portions of the disc which lie midway be-
tween said paddles, and vane connecting and
pracing members extending between the outer
ends of the vanes and opposing portions of the
dise. -

6. A machine as set forth in claim 5 in which
the forwardly disposed radially extending. edge
of each vane is serrated to provide cutting teeth.

7. A machine as set forth in claim 5 in which
the paddles are formed so that the leading and
trailing edges of each paddle are substantially
parallel with that portion of the convex conical
surface of the disc to which the paddle is secured.

ALFRED C, TUTTLE,




