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serial No. 207,400,

To all whom it may concern:

Be 1t known that I, James H. AupLg, a
citizen of the United States, and a resident
of the city of Cincinnati, in the county of
Hamilton and State of Ohio, have invented
certain new and useful Improvements in
Lawn-Mowers, of which the following 1s a

specification. |
This 1s a division of the application for

lawn mowers filed December 28th, 1903,
bearing the Serial Number 186,803.

The several features of my invention and
the various advantages resulting from their
use, conjointly or otherwise, will be apparent
from the following description and claims.

In the accompanying drawings making a
part of this application, and in which simi-
lar letters of reference indicate correspond-
ing parts,—KFigure 1 is a perspective view
illustrating the greater part of a machine
embodying my invention. In this view, one
of the driving wheels is omitted, and the
upper cover which protects the knives and
their connections is absent. The brush also
1s absent. The handle 1s shown detached
from the remainder of the machine. The
upper part of the shank of the handle is
broken ofl to economize space. Iig. 2 rep-
resents a vertical section of the machine
taken 1n a plane passing through the center
of the driving wheels, and their axle, the
cover of the cutting mechanism being
omitted. Fig. 3 represents a vertical longi-
tudinal section of the machine, taken at or
near the midlength of the axle aforesaid,
the parts beyond the section being shown in

elevation. The handle is not shown in this

view. Ifig. 4 is an elevation of that end of

- the machine which is on the right hand in

Fig. 1. In this view, the adjacent driving
whee] has been removed, and the disk which
fits the inside of said wheel is shown in ele-
vation. Iig. 5 shows in a perspective view
one of the two cylinders, each of which con-
tains a groove whereby through intermedi-
ate mechanism the knives are operated.
F1g. 6 shows 1n perspective parts of the re-
ciprocating rods, whereby the sleeves which
operate the knives are respectively recipro-
cated, and a part of the guideway or bearing

box which codperates to guide these recipro-

cating rods. Fig. 7 is a transverse vertical

section of the parts shown in Fig. 6, and of

the corresponding parts shown in Fig. 1, the !

ing box being shown in elevation. TFig. 8
shows 1n perspective parts of the recipro-
cating rods and of the sleeves, which they
respectively reciprocate. Fig. 9 is a dia-
gram 1llustrating the construction of said
groove.

The figures are not all upon the same
scale, but the scale of the figures is varied
to the better fulfil the purposes of illustra-
tion. In the description of the figures, the
groove 1s referred to as if the driving wheel
was lying on its side.

The machine is to have a suitable frame
and knives that reciprocate. Such recipro-
cation 1s primarily caused by the movement
of the wheels, through the agency of a zig-
zag channel imparting to a roller or stud
located 1n the channel, a reciprocatory move-
ment. This movement is duly communi-
cated to a shank, rod or suitable equivalent
means. The knives receive motion from
such shank or rod, ete., either directly or

| section being taken in the plane of the dotted 55
' line 6, of Fig. 1, and the flanges of the bear-
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through intervening mechanism. Each of °

the two driving wheels should have a zigzag
channel, and in such a construction, one
driving wheel through the agency of its
channel will operate one set of knives, and
the other driving wheel by its zigzag chan-
nel will operate the other set of knives, the
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two sets located the one upon the other after

the manner of scissors.

A brief description, in general, of one
mode of construction of the parts more im-
mediately operated by the driving wheels
will 1llustrate the functions and uses of the
latter; in connection not only with the one
construction, but with others to which the
driving wheels and their operating parts
are obviously applicable.

A 1ndicates the frame that contributes to
support the knives. The flanges A2, A2 of
this frame are respectively connected to the
disks B, B, and thus support the frame A.
This frame A carries a cross bar A®* which
supports the upper and lower tier of knife-
blades. Each disk B is preferably erooved
at B% and at B° These grooves confer
strength upon the disk. At the center of
the disk B is located a journal B” with
which the shaft D rotates. In the present
1llustrative instance it is in a separafe piece
from the disk B and is preferably so.
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the latter has the lugs N°.

At t}ie rear there are two reciprocating
rods, viz.: rod M and rod N. Rod M carries
a channeled plate M?, and the latter carries

the lugs M%. Rod M would slip within the

channeled plate M2, but a set screw M* is
provided whereby the channeled plate M=
1s compelled to move with rod M, until this
screw 1is intentionally loosened. 'T'he rear
end of the shank of the upper knives K 1s lo-
cated between the two adjacent lugs M°.

The blade K2 of each knife having a suit- |

able shank, one kind of which is shown and
designated by the character K?® 1s pivoted
to the cross bar A® by a pivot, preferably
by a screw K*, whose shank above the screw
thread is the pivot bearing. The head of the
screw holds the blade down and prevents
it from riding up and off the pivot. Thus
when the rod M moves back and forth, 1t
will reciprocate the channeled plate Mz, and
wil
and forth, and thus cause the knives to os-
cillate on their respective pivots K* 'Thus
the blades K2 of these knives will oscillate
edgewise. ' |

Rod N carries a channeled plate N2, and
Rod N 1s prevent-
ed from slipping within the channeled plate
N2 by means of a set screw N* Thus the rod
N and the channeled plate N2 may be made

~ to reciprocate as one.

The rear end of each of the shanks of
the lower row of knives L is located between
two adjacent lugs N° The blade L of each
knife L is pivoted to the cross bar A® by a
pivot, preferably such as a screw I*, whose
shank above the serew thread 1s the pivot
bearing. The head of the screw prevents
the blade 1.2 from coming off the pivot. The
shanks of screws K* when used with blades
K2 are longer than when used with blades
I.2. Thus when the channeled plate N* and
the rod N are reciprocated, the rear ends
of the knives L will be moved likewise, and
the knives L will be caused to oscillate on
their pivots K* Thereby the blades L~
of the knives L will oscillate edgewise.

To conveniently enable the upper knives
to work in a desired plane above the plane
in which the lower knives operate, the chan-
neled plate M? is elevated relatively to the
channeled plate N2. The cover for the
knives may be hinged at V to the main
frame of the machine. .

" The knives shown herein and their 1mme-
diate connections are of my invention, but
as they are the subject of an application now
pending, and from which this was divided,
they are not particularly herein described.
The construction of the preferred means for
operating these knives is as follows:—1I pro-
vide guideways G, one at each wheel, and 1
connect the same to the adjacent disk B in
a suitable manner. In each of the gude-

ways G, there moves a carriage Q, provided |

] move the rear ends of the knives K back

“the lines R®, R?, as a center.
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“at each side with a wheel Q2, pivoted to the

carriage. At the bottom of this carriage 1s
2 stud @ extending down through a siot G*
of the guideway (i, and provided with a
roller or wheel Q* whose plane of revolution
is at right angles to the plane of revolution
of the driving wheels. To one of the car-
riages Q, at the lower part of one driving
wheel, the end portion of the rod M 1s con-

| nected and to the other carriage ) at the

lower part of the other driving wheel the
adjacent end portion of the rod N 1s con-
nected.

reciprocated, and when the other carriage

is moved by its driving wheel, the rod N 1s -

reciprocated. The carriage Q 1s construct-
ed to have a guide space Q°, and in this,
the end part of the other knife moving rod
M or N, as the case may be, slides along side
of its companion rod. This construction 1s

Thus when one carriage 1s moved
by the adjacent driving wheel, the rod M 1s .
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fully illustrated in Figs. 6 and 7. Thuseach

carriage serves also as a guideway and the
two rods M and N with their respective chan-
neled plates M2 and N2 carrying their respec-
tive sets of knives move back and forth by
each other, at all times near each other, and
in parallel lines. The means for operating
these rods through the intermediate agency
of the roller or stud are as follows:—ISach
driving wheel contains a zgzag or spiral
ounideway R, each having a side R* and an
opposite side R?. The roller Q* ot one car-
riage is in one of these guideways and the
roller Q* of the other carriage is in the
other of these guideways. As the driving
wheels revolve, the rollers Q* are caused to
reciprocate and move their respective car-
riages Q, which latter 1 turn move their
respective rods, and oscillate the knives
thereof. Thus the upper knives operate
with the lower knives to make a shearing
cut after the manner of a pair of scissor
blades, but with this additional ditference
that the blades are double-edged and cut at
one side, and then at the other, in connection

with the blades of the adjacent knives.
To assist in the better understanding of the
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ouideways G, I submit the following draw-

ing, see I'ig. 9. I do not carry the groove
R to the point Y. A circle described from
the point Y2, which is the intersection of the
central lines R, R? of meeting divisions 1s
shown by dotted lines, and indicated by Y°.
This circle I reject as the boundary line of
the groove. But I strike a circle ZC from
the summit point Z, viz.: the intersection o1
| That portion
of the circle ZC between the points O, O, 1
adopt as the boundary of the groove toward
the point Y. Hence all of the space be-
tween this point Y and the said portion of
the circle ZC between the points O, O, 1s
solid. By this combination of pitch lines
and this consequent formation ot the groove
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R in 1ts united divisions, much lost motion | for operating the knives always rotate to-

1s taken up and the roller studs Q* in pass-
g the points Z, Y3, pass rapidly without
lost motion. The knives do not pause any
length of time, as the rollers Q* in their
guideways R pass from one zigzag to the
other, but pass rapidly from one to the
other. DBy this construction, I am enabled
to overcome the difficulty heretofore experi-
enced 1n the operation of the knives of lawn

-mowers, and analogous machines, where,

while the knives are pausing, the grass gath-

- ers in bunches, and is unevenly cut. By this
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feature of my invention, my knives are more
continually cutting, and the grass is more

evenly cut, and the lawn after being mowed

cloes not have a wavy appearance. The di-
ameter of each stud Q* 1s such that 1t fits
snugly the groove by whose walls it 1s re-

ciprocated. One thirty second of an inch

play 1s ample. DBut as the machine is used,
the necessary wear of the parts will slightly
increase this play. Nevertheless the stud
will do effective work when its diameter is
somewhat less than the width of the groove
by the thirty second part of an inch. The
angle of the divisions to one another may be
oreater or smaller and the speed of the
knives relatively to the revolution of the
wheels will hikewise be determined by the
cegree of said angle. |

The construction of the driving wheel 1s
of my mnvention, to wit: first, as to the pre-

ferred structure for holding the guideway R.

I first turn a band or cylinder I, see particu-
larly F1g. 5. This blank 1s without and recess
or groove. lnext provide the groove R com-

- posed of zigzag divisions therein, substan-
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65 dis_lz:s B. The wheels fixed to the mechanism |

tially as heretofore described. When the
cylinder I is composed of sheet metal, the
sides R*, R® of the groove will preferably be
1n the shape of flanges, as will be well un-
derstood by those accustomed to work in
such metal. The wheel frame E 1s prefer-
ably formed out of a flat metal blank. Its pe-
ripheral face I£® extends out so as to form the
tread and also extends beyond so as there-

after to form the flange K* as hereinafter .

mentioned. It is recessed i1n the side K5 so
as to have additional strength and rigidity.
Thus I have recessed 1t at E2?, and such re-
cessing makes a portion adapted to be united
to the bearing or sleeve D2, which latter fits
on the axle D. The cylinder I 1s now lo-
cated within the wheel as shown. Then the
inner free edge of the peripheral part of
the wheel is turned toward the axle, and
over the adjacent edge of cylinder ¥, and
when so bent constitutes the flange K4 The
wheel and 1ts accompaniments are now com-
pleted. Iach wheel 1s duly fixed to the axle
D, preferably by means of a eplit key D2,
passing through the bearing D? of the bear-
ing wheel E. The axle turns within the

gether, and to the same extent. The opera-
tion of the wheel provided with these grooves
and the functions of the latter in operating
the knives as heretofore fully described,
will be readily understood. -

It will be perceived that the construction
of the wheel and its cylinder It is very ad-
vantageous. They are made of sheet metal,
which 1s a material easily and cheaply
worked. They are very light, and thus
economize 1 the power required to move the
machine over the grass, etc.

1t 1s to be understood that the disks turn
loosely on the shaft or axle. The driving
wheels I& are duly fixed to the axle and turn
with 1t.

- While the knives are cutting the grass, a
brush T through the agency of a driving
wheel, operates to sweep that cut grass
which falls on the machine backward and
off of the machine. It is journaled in a
bearing in each disk, in a suitable manner.
Appropriate means between the shaft of the
brush, and the driving wheels operate to
cause the driving wheels when rvotated to
likewise rotate the brush. A suitable con-
struction also enables the brush to be set in
position or to be removed therefrom. As
the brush and the said means for its rota-
tion, and for holding it in place, are no part
of the Invention covered by the present
specification and claims, a detailed descrip-
tion of the same is omitted. Suffice it to say,
both operations of cutting and of sweeping
are and can be carried on simultaneously.

The mowing machine will be provided
with a suitable handle. One form of such
handle 1s shown, and consists of the parts re-
spectively marked C, C?, C3, C* and (5. The
studs C*, (C*, are adapted to respectively
enter any one of the holes B?, B3, of the re-
spective disks B, B; these holes being made
at suitable places on said disks to permit of
the handle being located so as to hold the
mowing machine in a position for cutting
the grass, or in a reversed position for
brushing the cut grass, etc.

What I claim as new, and of my invention
and desire to secure by Letters Patent, is:—

1. In a wheel for a lawn mower, the com-
bination of an external wheel shell having
a side I&° and a peripheral tread I3, and a
flange extending down from that edge of the
peripheral tread which is opposite to said
side IZ° and a separate cylinder provided
with a groove having divisions, forming a
zigzag course, said cylinder located in the
groove formed by the periphery and the side
and the flange of said wheel, substantially
as and for the purposes specitied.

2. In a mechanism for lawn mowers, the
combination of an external wheel shell hav-
1ng a side L% and a peripheral tread E?, and
a flange extending down from that edge of the
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peripheral tread, which is opposite to said |

side %, and a separate cylinder provided
with a groove having divisions, forming a
zigzag course, the cylinder located in the
oroove formed by the periphery and the
side and the flange of said wheel, and the
stationary disk located at the open side of
the wheel, substantially as and for the pur-
poses specified.

3. In a wheel for a lawn mower, the com-
bination of an external wheel shell having
a side F5 and a peripheral tread E* and a
lange extending down from that edge of
the peripheral tread which 1s opposite to
said side J° and a separate cylinder pro-
vided with a groove having divisions, form-
ing a zigzag course, sald cylinder located
in the groove formed by the periphery and
the side and the flange of said wheel, the
central portion-of the side of the wheel be-
ing inclined inwardly and then bent out as
a flange, substantially as and for the pur-
poses speciiled.

4. In a lawn mower, the combination of

an external wheel shell having side E° and
a peripheral tread K2, and a flange extend-
ing down from that edge of the peripheral
tread which 1s opposite to said side I&°, and
a separate cylinder provided with a groove
having divisions, forming a zigzag course,
said cylinder located in the groove formed
by the periphery and the side and the flange
of said wheel, and the disk B located at the

open side of the wheel, the wheel having a

central flange and the bearing B7, fixed to
the central flange of the wheel, and consti-
tuting the rotatory journal upon which said
disk rests, substantially as and for the pur-
poses specified. '

5. In a lawn mower, the combination of an
external wheel having a side I£°, formed
with a central flange, and a peripheral tread
s, and a flange extending down from that
edge of the peripheral tread which 1s oppo-
site to said side E?, knives, and mechanism
for operating the same, a stud Q* connected
to said mechanism, a separate cylinder pro-
vided with a groove having divisions, form-
ing a zigzag path for the stud Q* received 1n
said groove, said cylinder located 1n the
groove formed by the periphery and theside
and the flange of said wheel, a disk-B cen-
trally inclined outwardly and then provided
with a horizontal bearing flange, and the
journal B7 fixed within and to the central
flange of the side 1%, and rotated within the

lange of the disk B, sub-
stantially as and for the purposes specified.

6. In a lawn mower having cutting knives,

a wheel consisting of a side £, a peripheral
tread E2, a flange extending out from that

edge of the periphery which is opposite the |
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side E°, and a cylinder having provision for

operating the cutting knives, said cylinder
having a flange extending radially toward
its axis from that edge of its periphery which
is next to the said flange of the said wheel,
said cylinder being located in the groove
formed by the periphery and the side and
the flange of said wheel, the said flange of
said cylinder extending toward the axis of
the wheel beyond the flange of the wheel,
the disk B concentrically located on the
shaft D and arranged to bear against the
said flange of said cylinder.

7. ITn a mowing machine, a driving wheel
having a peripheral tread and having an
inner flange and an outer plate, struck up
in combination with a cylinder carrymmg a
zigzag groove, the said cylinder being lo-
cated within the driving wheel and next to
the peripheral tread, the tread of the wheel
in one with the outer plate, the said flange
E+ bent over the edge of the cylinder, an
inner plate or disk, a bearing sleeve D? lo-
cated centrally within the said outer plate

of the driving wheel and the said inner plate,

and a shaft fixed thereto, substantially as
and for the purposes specified. .

8. In a lawn mower, a frame, cutting
knives, a cylinder having provision for oper-
ating the mower cutting knives, a wheel con-
sisting of a side E?, a peripheral tread I3
and a flange extending down from that edge
of the periphery which is opposite to the
side 5, said eylinder being located 1n the
said groove thus formed, the central portion
of the side of the wheel being inclined 1n-
wardly and then bent out as a flange, and
an axle constituting a support for the wheel
in connection with this flange, substantially
as and for the purposes specified.

9. ITn a lawn mower, a frame, cutting

knives, a cylinder having provision for oper-
ating the mower cutting knives, a wheel con-
sisting of a side ES, a peripheral tread L3

and a flange extending down from that edge
of the periphery which is opposite the side

Es, said cylinder being located in the said
oroove thus formed, a disk located at the
open side of the wheel, and fastened to the
frame, a shaft, a sleeve embracing the shait
both the wheel and the disk being centrally
inclined toward the central
the wheel and then bent at a right angle,
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radial plane of

115

and there combined with the sleeve embrac-

ing the shaft said sleeve being fixed to the
shaft and to the wheel, substantially as and
for the purposes specified. . .

JAMES H. AUBLE.

Attest:
Wuw. J. RieLvy,
K. SyiTw.
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