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[57] ABSTRACT

Rotary shear has power handle containing electric
motor with shaft having worm gear at its end extend-
ing from motor parallel to axis of handle. Cutting
head, rotatably mounting therein a driving shear wheel
and a cooperating driven shear wheel, is connected to
handle, and worm gear on shaft meshes with gear on
driving shear wheel to rotate the said driving shear
wheel. Material to be cut is fed into cutting head be-
tween shear wheels. Means are provided to more posi-
tively feed material into the cutting head, such as ser-
rations or teeth on peripheral rear edge of driving
shear wheel and/or resilient means mounted adjacent
driven shear wheel to apply a pressure to the material
being cut and pinch the said material against the driv-
ing shear wheel.

10 Claims, 9 Drawing Figures
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1
ROTARY SHEAR

BACKGROUND OF THE INVENTION

1. Field of the Invention .

This invention relates, broadly speakmg, to an im-
proved rotary shear. More spccifically, this. invention
relates to an improved rotary shear hdvmg novel drive
means and novel means for feeding material to be cut
into the shear. ‘

2. Description of the Prior Art

Rotary cutting devices of various designs and for var-
ious purposes arec known. Prior art devices have lacked
maneuverability, particularly desirable for cutting cloth
in intricate patterns, have been bulky, have lacked
means for effectively feeding material to be cut into the
device and, where these devices were driven by power,
the power drive had left considerable room for im-
provement. Examples of rotary cutting devices herein-
above mentioned and exemplifying the prior art are
found in U.S. Pat. No. 666,513 (1901), U.S. Pat. No.
2,042,097 (1936), U.S. Pat. No. 2,276,365 (1942),
U.S. Pat. No. 2,570,195 (1951), U.S. Pat. No.
3,364,710 (1968) and U.S. Pat. No. 3,710,444 (1973).

SUMMARY OF THE INVENTION

Onc of the objects of this invention is to provide an
improved rotary shear. )

Another object of this invention is to provide a rotary
shear which is highly mancuverable in use so as to be
capable of cutting intricate patterns and which is char-
acterized by relatively low bulk and mass so as to per-
mit extended use without fatiguing the operator.

A further object of this invention is to provide a ro-
tary shear which affords the operator a full field of view
in advance of the shear thercby permitting the operator
to accuratcly follow the lines.of the pattern to be cut.

Still another objcct of this invention is to provide a
rotary shear having an improved power drive.

Yet another object of this invention is to provide a
rotary shear having improved means to feed material to
be cut into the shear.

Still other and further objects of this invention will

become apparent during the course of the following de-
scription and by reference to the accompanying draw-
ings and the appended claims.

Bricfly, the invention comprises a rotary shear having
a pair of shear wheels, one driving and the other driven,
the driving shear wheel being powered by a worm drive
extending parallel to the plane of the said driving shear
wheel. The driven shear wheel may, in one embodi-

ment, be parallel to the driving shear wheel and, in an- -
other embodiment, may be placed at an angle to the:
driving shear whecel. The rear periphery of the driving.

shear wheel may, in yet another embodiment, be pro-
vided with serrations or teeth to engage cloth to be cut
thereby to more positively feed the cloth into the shear
wheels for cutting therebetween. A spring-loaded fecd-
ing wheel may be placed adjacent to the front of the
driven shcar wheel, cooperating if desired with serra-
tions or teeth on the rear of the driving shear wheel to
pinch cloth to be cut.and thcrcby to more positively
fecd the cloth between the shear wheels for cutting
therebetween. :

BRIEF Dl:SCRlPTION OF THE DRAW[NGS

Referring now to the drawings in- which llkC numcrals
represent like parts in the several views:
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FIG. 1 represents a view in side elevation of the ro-
tary shear, the power handle being shown in partial me-
dial longitudinal section, the cutting head being par-
tially broken away to show certain details of the worm
drive.

FIG. 2 represents a section of the cutting head, taken
along the line 2—2 of FIG. 1.

FIG. 3 represents a view in end elevation of the cut-
ting head, taken from the line 3—3 of FIG. 1, showing
further the outline of the power handle.

FIG. 4 represents a section of a modified cutting
head, generally similar to FIG. 2, the driven shear
wheel being shown as disposed perpendicularly to the
driving shear wheel.

FIG. 5 represents a view in side elevation of a modi-
fied cutting head showing the driven shear wheel hav-
ing a smaller diameter than the driving shear wheel for
less material elevation above the table top, also indicat-
ing diagrammatically the angle of approach of the ma-
terial into the cutting head.

FIG. 6 represents a view in side elevation of the cut-
ting head in an alternative embodiment in which the
rear peripheral edge of the driving shear wheel has ser-
rations or tecth to engage the surface of the material
being cut thereby to more positively feed the material
into the cutting head.

FIG. 7 represents an enlarged section of a portion of
the driving shear wheel of FIG. 6, showing a serration
or tooth at the rear peripheral edge thercof, the scction
being taken along the line 7—7 of FIG. 6.

FIG. 8 represents diagrammatically a view in side cle-
vation of a further modification of the cutting head,
showing the resiliently mounted feeding wheel associ-
ated with the driven shear wheel, and serrations or
tecth on the rear peripheral edge of the driving shear
wheel in the manner of FIG. 6.

FIG. 9 represents a section taken along the line 9—9
of FIG. 8, showing the driven shear wheel together with
the fceding wheel adjacent the front face of the driven
shear whecl.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Rotary shear 1 compriscs a power handle 2 housing
an electric motor 3 which may be driven by suitable
connection through a power cord (not shown) to an
electric main. Alternatively, the electric motor 3 may
be driven by batteries (not shown) enclosed within the
said power handle 2, the batteries being rechargeable
or not as desired. A trigger switch 4, mounted in power
handle 2, controls switch points 5 thereby to start or to
stop the clectric motor 3.

A rotatable shaft 6 having a coupling 7 at one end
and a worm gear 8 at the opposite end, extends through
onc end of the power handle 2. Coupling 7 receives one
cnd of the armature 9 of the electric motor 3, sct screw
10 securing the coupling 7 to the armature 9 as shown
in FIG. 1

Power handle 1 is contoured on its exterior surfaces
to provide a comfortable and secure manual grip for
the operator of the rotary shear 1.

Cutting head 11 comprises driving shear wheel 12
and driven shear wheel 13 rotatably mounted in a
frame 14 having a bracket extension 15 secured to

power handle 2 by means of screws 16 as shown.

With particular reference to FIG. 2, driving shear
wheel 12 is scen as being coaxially mounted in screw
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17 with backing wheel 18, nut 19 thrcaded on the said
screw 17 firmly pressing together the driving shear
wheel 12 and backing wheel 18 thereby to prevent rela-
tive rotation therebetween. Driving shear wheel 12 and
backing wheel 18 have diverging portions 20 and 21,
respectively, which definc an inner race for ball bear-
ings 22 positioned around the cntire periphery of the
inner race. The frame 14 comprises two portions 23
and 24 cooperating to define an outer race for the said
ball bearings 22. It will be scen, therefore, that the driv-
ing shear wheel 12 and associated backing wheel 18 are
peripherally supported in frame 14 for rotation about
the axis of screw 17. Backing wheel 18 includes a
tooth-carrying projection 25 around the entire periph-
ery thereof meshing with worm gear 8 on shaft 6. Oper-
ation of electric motor 3 will therefore produce rota-
tion of driving shear wheel 12 within frame 14,

Driven shear wheel 13 is coaxially mounted on screw
26 with backing wheel 27, nut 28 threaded on the said
screw 26 firmly pressing together the driven shear
wheel 13 and backing whecl 27 thereby to prevent rela-
tive motion thercbetween. Driven shear wheel 13 and
backing wheel 27 have diverging portions 29 and 30,
respectively, which define an inner race for ball bear-
ings 31 positioned around the entire periphery of the
inner race. The frame 14 compriscs two portions 32
and 33 cooperating to define an outer race for the said
ball bearings 31. It will be scen, therefore, that the
driven shear wheel 13 and associated backing wheel 27
arc peripherally supported for rotation within frame 14
about the axis of screw 26. -

Driving shear wheel 12 and driven shear wheel 13 arc
mounted within frame 14 in such manner that their pe-
ripheral cutting cdges 34 and 385, respectively, contact
each other with a slight overlap as clearly shown in
FIGS. 1-3.

Frame 14 includes a cover 36 protccting worm gear
8 and backing wheel 18.

The operation of the rotary shear 1 shown in FIGS.
1-3 will now be described.

The operator holds power handle 1 with. trigger
switch 4 depressed, thereby driving electric motor 3
and rotating driving shear wheel 12 within frame 14 of
cutting head 11. The operator advances rotary shear 1
into the material 37 to be cut, generally along the out-
linc of a pattern on the said material 37. Driving shear
whecl 12, rotating as indicated by the arrow in FIG. 1,
draws in the said material 37 between the driving shear
wheel 12 and the driven shecar wheel 13, whereby the
driven shear wheel 13 is caused to rotate as indicated
by the arrow in FIG. 1, and the material 37 is sheared
between the two shear wheels 12 and 13.

The particular driven arrangement connecting the
power handle 2 and the cutting head 11 permits an in-
line arrangement of the said cutting head 11 relative to
the said power handle 2, thereby affording the operator
of the rotary shear 1 a clear line of sight along the mate-
rial 37 being cut. This fact, coupled with the generally
compact arrangement of the parts of rotary shear 1,
permits great mancuverability and accurate cutting
along intricate patterns laid out on the said material 37.

In the embodiment of cutting head 11 shown in FIG.
4, frame 14 is bent so as to disposc driven shear wheel
13 perpendicularly to driving shear wheel 12, the pe-
ripheral cutting edges 34 and 35 mecting at a common
tangent. The outline of the power handle 2 relative to
the cutting hcad 11 is clearly shown. This embodiment
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4.
of cutting head 11, which is connected to and driven by
power handle 2 in the same manner as hercinbefore de-
scribed for the embodiment of cutting head 11 shown
in FIGS. 1-3, is particularly useful when cutting mate-
rial which is lying on a table ‘or the like, in which event
the driven shear wheel 13; which will underlie the ma-
terial being -cut, will be advanced ‘under the material
gencrally parallél to the table, thereby permitting the
said material to be cut without being elevated greatly
off the table, which will reduce operator fatigue in cut-
ting the material and which may promote accuracy in
following a pattern on the material.

In FIG. 5, a'modified cutting head 11 is shown with
a driven shear wheel 13 of smaller diameter than the
driving shear wheel 12 in order to reduce the elevation
of the matcrial 37 being cut over the table top. In order
to minimize slippage of material 37 relative to the cut-
ting head 11 when rotary shear 1 is in operation, the
minimum diameter of driven shear wheel 13 is sclected
relative to the diameter of driving shear wheel 12 so
that, at maximum material thickness, the tangent of the
angle of approach e, the sides of which angle « are the
tangents to the shcar wheels 12 and 13 at the initial
points of contact with the entering material 37, is equal
to or less than the minimum coefficicnt of friction be-
tween the shear wheels 12 and 13 and the material 37.
Typically, for cutting cloth of commonly encountered
thicknesses, the angle o will advantageously lie in the
approximate range of 25°-40°.

In that embodiment of cutting head 11 shown in
FIGS. 6 and 7, the peripheral cutting edge 34 of driving
shear wheel 12 has on its rear (i.c., on that portion
thercof which does not face the driven shear wheel 13)
teeth or scrrations 38 extending around the entire pe-
riphery thereof. When cutting materials like cloth, the
tecth or scrrations 38 positively engage or catch the
surface of the said material to promote a more positive
feed of the material into the cutting head 11.

In that embodiment of cutting head 11 in FIGS. 8 and
9, showing the driving shear whecl 12 and the driven
shear wheel 13, and omitting the frame, backing
whecls, cover and other non-relevant parts of the cut-
ting head 11 to avoid obfuscating the figures, resilient
means arc mounted coaxially with the driven shear
wheel 13, which resilient mcans are .adapted to bear
against the material 37 being cut and to pinch the said
material against the driving shear wheel 12 so as to
morc positively feed the material 37 into the cutting
head 11. Such resilient means is scen as comprising a
central hub 39 mounted on screw 26 against the front
of driven shear wheel 13, a feeding wheel 40 having an
outer diameter slightly larger than the outer diameter
of the driven shear wheel 13, and a plurality of springs
41 intcrposcd between the inner diameter 42 of the
feeding wheel 40 and the outer diameter of the central
hub 39, counterbores being provided in the feeding
wheel 40 and the central hub 39 to reccive and retain
in position the springs 41. The feeding wheel 40 is frec
to slide along the driven shear wheel 13 and is centered
about the central hub 39 by the springs 41 in the ab-
scnce of forces tending to slide ‘the feeding wheel 40
relative to the driven shear wheel 13. When such a
force is applicd to the feeding wheel 40, at the periph-
ery thercof dircected radially inwardly, the springs 41
will: be distorted as shown in FIG. 8. In operation, the
rotary shear 1 is advanced into the material 37 being
cut. Because the outer diameter of the feeding wheel
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40 is greater than the outer diameter of the driven
shear wheel 13, the material 37 will depress the feeding
wheel 40 against the force of the springs 41, and the re-
action of the springs 41 will maintain the feeding wheel
40 in engagement with the material 37, to pinch the
material 37 between the feeding wheel 40 and the driv-
ing shear wheel 12, thereby producing a more positive
feed of the material 37 into the cutting head 11. The
rotatable mounting of the feeding whecl 40 insures the
maintenance of engagement with thc material 37
throughout the entire cutting operation. Advanta-
geously, and particularly where material 37 is cloth, the
driving shear wheel 12 will have on its peripheral rear
edge serrations or tecth 38 in the same manner as
shown in FIGS. 6 and 7.

I claim:

1. A rotary shear for cutting material, said rotary

shear comprising:

a. a handle,

b. motor means mounted within said handle,

c. a shaft connected to said motor means and adapted
to be rotated thereby, said shaft cxtending through
an end of said handle, '

d. a worm gear mounted to that end of said shaft cx-
tending outside of said handle, .

¢. a cutting head mounted to said handle adjacent
said shaft,

_f. a first shear wheel rotatably mounted within said
cutting head and having a peripheral cutting edge,

g. the longitudinal axis of said shaft extending parallel
to said first shecar wheel,

h. a second shear wheel rotatably. mounted within
said cutting head and having a peripheral cutting
edge,

i. the peripheral cutting edges of said first and second
shear wheels being adapted to cooperate to cut ma-
terial fed into said cutting head between the said
first and second shear whecls,

Jj. gear means mounted to said first shear wheel and
meshing with said worm gcar on said shaft;

k. whereby rotation of said shaft by said motor means

will rotate said first shear wheel in said cutting:

head.
2. A rotary shear as in claim 1, wherein:
1. said second shear wheel is parallel to said first shear
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wheel.

3. A rotary shear as in claim 1, wherein:

1. said sccond shear wheel is disposed perpendicularly
to said first shear wheel.

4. A rotary shear as in claim 1, further comprising:

l. teeth spaced around the periphery of said first
shear wheel and adapted to engage said material.

S. A rotary shear as in claim 1, further comprising:

L. resilient means mounted to said second shear wheel
and adapted to bear against said material and pinch
said material against said first shear wheel.

6. A rotary shear as in claim 5, wherein:

m. said resilient means comprises:

i. a hub coaxially mounted to said second shear
wheel,

ii. a feeding whecl positioned around said hub, the
outer diameter of said feeding wheel being larger
than the outer diameter of said second shear
wheel, the inner diameter of said feeding wheel
being spaced from the outer diameter of said
hub,

lii. spring means operatively positioned between
the outer diameter of said hub and the inner di-
amcter of said feeding wheel whereby to resil-
iently center said feeding wheel around said hub.

7. A rotary shear as in claim 6, further comprising:

n. teeth spaced around the periphery of said first
shear wheel and adapted to engage said material.

8. A rotary shear as in claim 1, wherein:

1. the outer diamecter of said second shear wheel is
less than the outer diameter of said first shear
wheel.

9. A rotary shear as in claim 8, whercin:

m. said first and second shear wheels arc adapted to
define with said material an angle of approach «
lying in the approximate range 25°-40°,

10. A rotary shear as in claim 1, further comprising:

1. a first sct of ball bearings positioned in said cutting
head and peripherally rotatabiy mounting said first
shear wheel in said cutting head,

m. a sccond set of ball bearings positioned in said cut-
ting head and peripherally rbtatably mounting said
second shear whecl in said cutting head.
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