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(54) Title: APPARATUS FOR SHEARING MULTI-WALLED WORKPIECES

{57) Abstract

In an apparatus for
shearing muiti-walled
workpieces, such as metal
framing studs, a base
support (16) defines a blade
gap  (18)  therebetween,
and a guillotine-like blade
(30) is slidably received
within the gap. for shearing
the workpieces. A pair
of first supports (20) are
each slidably mounted on
a respective base support
(16, 18). A pair of second
supports (22) are also each
slidably mounted on the
base support, and are spaced
apart from and face the first
supports 10 thereby define
an adjustable-width channel
(28) thercbetween. Each
of the supporis defines a
blade~like edge for engaging
an elongated, multi-walled
workpiece and the first and
second support surfaces are
each moved inte contact
with a respective wall of
the workpiece. The supports
can be oriented relative to

one another such that the axis of the channel, and a longitudinal axis of the workpiece received within the channel can be oriented at a
desired angle relative to the blade. The guillotine-like blade is then driven downwardly into engagement with the workpiece to shear the

workpiece along a tine of contact.
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APPARATUS FQR SHEARING MULTI-WALLED WORKPIECES

Field of the Invention

The present invention relates to apparatus for cutting
sheet-like material, and more particularly, to apparatus for
shearing workpieces of different sizes and shapes having at
least two walls formed of sheet-like material, such as metal
framing studs and eavestroughs.

Background Informatjon

Metal framing studs are used in the building industry,
and particularly the commercial building industry, for
constructing framework and mounting thereto wallboards formed of
sheet rock and other types of materials. Although framing studs
may be formed in a variety of different shapes and
configurations; a common type of stud is formed of metal, and
defines a back wall and twc parallel side walls forming a
generally U-shaped cross section. Commercially-available studs
are supplied in standard lengths, and therefore if a non-
standard length is required, a standard stud must be trimmed,
frequently by the builder, to the desired length.

Stud trimming is often performed at job sites by
employing a chop saw having an abrasive wheel, disk or like
rotatably-driven blade, which is pivotally mounted on a base for
movement into and out of engagement with a workpiece. The chop
saw blades can wear relatively quickly, particularly when used
to cut heavy-gauge workpieces. In addition, because of
limitations in blade size, many chop saws cannot cut through
relatively large-width studs with a single cutting stroke, but
rather require the stud to be flipped over after cutting through
one side, and then cut again in order to cut through its entire
width. Use of a chep saw to trim framing studs or like
workpieces can therefore be a relatively time-consuming, labor-
intensive and expensive operation, particularly at large job
sites or jobs otherwise requiring a large number of studs or
like workpieces to be trimmed.
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Manufacturers of framing studs, eavestroughs or like workpieces
have employed machines for shearing such wdrkpieces to their desired lengths
at the time of manufacture. A typical such machine employs a guillotine-like
cutting blade slidably received within a blade gap, and a pair of die plates
mounted on opposite sides of the guillotine relative to each other for slidably
receiving and supporting the workpiece during & cutting operation. Each die
piate defines an aperture which is shaped to conform to the shape of a
respective type and size of workpiece for conformably engaging the workpiece.
A typical such apparatus is shown in U.S. Patent No. 4,218,946 to Witzler,

entitled “Cutter Assembly For Eavestrough-Forming Machine”.

One of the drawbacks of these types of conventional shearing
machines is that they cannot be conveniently employed for cutting a variety of
different pre-manufactured studs, eavestroughs or like workpieces. Each die
plate typically forms an aperture defining a fixed shape and dimension
conforming to a manufacturer's particular type and size of workpiece, and
therefore can only be used with the respective type of workpiece. [n addition,
framing studs and like workpieces frequently become bent ovr otherwise slightly
deformed during transportation, thus preventing such workpieces from being
received within their corresponding die plates. Accordingly, although such a
machine could be used to cut a variety of framing studs or like workpieces by
providing a variety of die plates having apertures of different shapes and
configurations, this would not only be relatively expensive, but any slightly
deformed workpieces could not be received within the die plates, and thus could

not be cut by the machine.

Mare particularly, the invention provides an apparatus for shearing

workpieces having a plurality of sides formed of sheet-like material, comprising: .
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a bhase including a base support surface for supporting one side of a
workpiece, wherein the base support surface deﬁnesy an elongated blade
gap, and two elongated edges extending along opposite sides of the
elongated blade gap relative to each other, wherein each elongated edge

5 defines a respective elongated blade for cutting a workpiece;

two first supports mounted on the base and further defining the blade gap
therebetween, wherein each first support is movable laterally over the base
support surface and defines a first suppert surface engageable with a

respective side of a workpiece;

10 two second supports mounted on the base and further defining the blade gap

therebetween, wherein each second support is movable laterally over the

1t base support surface and defines a second support surface engageable‘ with
E::‘:: : a respective side of the warkpiece, the second support surface being spaced
, " apart from and facing the first support surface, wherein the base support
15 surface defines a continuous third support surface extending between and
beneath the first and second support surfaces, the first, second and- third

support surfaces define a channel for receiving and supporting the
workpiece, ‘and at least one of the first and second support surfaces is
movable overthe base support surface relative to the other for engaging with
20 each support surface the respective sides of workpieces of different widths;

and

a cutting blade slidably received within the blade gap and movable between a
first position spaced away from the workpiece received within the channel, and a
second position in engagement with the workpiece for shearing the workpiece

25 along a line of contact.

Accordingly, it is an object of the present invention to overcome the
" drawbacks and disadvantages of the above-described machinery for cutting

metal studs, eavestroughs or like multi-walled workpieces.
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Summary of the Invention

The present invention is directed tc an apparatus for
shearing workpieces having at least two sides formed of sheet-
like material, such as framing studs or eavestroughs, comprising
at least one first support defining a first support surface
engageable with a first side of the workpiece, and at least one
second support defining a second support surface engageable with
a second side of the workpiece. Each second support surface is
spaced apart from and faces a corresponding first support
surface, and thereby defines a channel or like space between the
first and second support surfaces for receiving the workpiece,
At least one of the first and second support surfaces is movable
relative to the other, and preferably all of the first and
second support surfaces are movable relative to each other, for
engaging with each support surface the respective sides of
workpieces of different widths. A blade gap is formed adjacent
to the first and second support surfaces, and a guillotine-like
blade is slidably received within the blade gap and movable
between a first position spaced away from the workpiece received
within the channel, and a second pesition in engagement with the

workpiece for shearing the workpiece along a line of contact.

In a preferred embodiment of the present invention,
the apparatus includes two base supports spaced relative to each
other and defining the blade gap therebetween; two first
supperts, each mounted on a respective base support and further
defining the blade gap therebetween; and two secohd,supports,
each mounted on a respective base support and further defining
the blade gap therebetween. The base supports also define a
third support surface extending between the first and second
support surfaces and engageable with a third side of the
workpiece. Preferably, each base support defines an elongated
groove having, for example, a dove-tail shape, and each of the
first and second supports includes a corresponding mounting
surface, such as a dove-tail flange received within the
corresponding dove-tail groove, for permitting movement of the
first and second supports relative to each other to thereby
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4
adjust the width of the chamnel to accommodate workpieces of
different widths.

In another embodiment of the present invention, two
pairs of supports are slidably mounted on the base support
surfaces oppesite to one another with the blade gap formed
therebetween. Each support is independently movable relative to
each of the other supports, such that a variable width channel
can be formed between the pairs of supports and the axis of the
channel can be oriented at any desired angle relative to the
blade gap or a plane of the blade received within the gap.

In addition, each of the supports defines an
upstanding blade-like edge for engaging the sides of a workpiece
positioned in the channel. These blade-like edges support the
workpiece along discreet lines of contact and thereby enable the
workpiece to ke positiocned in the channel and oriented at any
desired angle relative to the blade and blade gap. The blade
¢an then cut the workpiece at the desired angle.

Preferably, each support in the first and second pairs
of supports includes a first support member slidably engaged
with the base support surface and a secand support member
coupled to the first support member and upstanding relative
thereto. Each of the second support members includes first and
second upstanding surfaces that intersect to define the
respective blade-like edges.

Guide members are mounted to the underside of the
supports, and are received within laterally-extending grooves
formed in the base supports for slidably moving the supports
relative to each other. ©Preferably, at least one fastener is
connected between each guide member and the respective support
for releasably engaging the guide members with the surfaces of
the corresponding grooves to thereby adjust and fix the

positions of the supports within the grooves.

One advantage of the apparatus of the present
invention, is that it is adaptable to rapidly and effectively
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shear a variety of workpieces, such as framing studs, having different sizes,

shapes and/or configurations.

The present invention also provides an apparatus for shearing workpieces

having at least two sides formed of sheet-like material, comprising:

first means defining an elongated edge and being engageable with a first
side of the workpiece for contacting and supporting the workpiece along a

line defined by the edge;

second means defining an elongated edge and being engageable with a
second side of the workpiece for contacting and supporting the second side
of the workpiece, the second means being spaced apart from and facing the
first means and defining a channel therebetween for receiving the workpiece,

‘wherein at least one of the first and second means is independently movable

relative to the other for engaging with each elongated edge the respective

sides of workpieces of different widths; and

means slidably received within a gap (18) formed adjacent 1o the elongated
edges of the first and second means and being movable between a first
position spaced away from the workpiece within the channel and a second
position in engagement with the workpiece for shearing the workpiece along

a line of contact.

Other objects and disadvantages of the present invention will

become apparent in view of the foilowing detailed description and accompanying

drawings.

Brief Description of the Drawings

FIG. 1 is a partial schematic, perspective view of an apparatus

embodying the present invention for cutting framing studs, or like multi-sided

workpieces, of different widths and/or configurations.
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FIG. 2 is an exploded perspective view of a typical base and side

support of the apparatus of FIG. 1.

FIG. 3 is a perspective view of the typical base, first and second
supports of another embodiment of an apparatus of the present invention
wherein each of the first and second supports includes a plurality of support
surfaces oriented at different angles relative to the base support surface for

accommodating workpieces of varying configurations.

FIG. 4 is a schematic, front elevational view of another
embodiment of an apparatus of the present invention wherein the first and
second supports include adjustable support surfaces for adjusting the angular
relationship of each support surface relative to the base support surface in order

to accommodate workpieces of varying configurations.

FIG. 5 is a perspective view of the typical base, first and second
supports‘of another embodiment of an apparatus of the present invention
wherein each of the first supports defines at least one non-planar support
surface configuration for better conforming to the external surfaces of a

workpiece.
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FIG. 6 is a perSpecﬁive view of another embodiment of
an apparatus of the present invention wherein the support
surfaces are moveable relative to each other and define
blade-like edges for connecting and supporting the workpliece at
any desired angle relative to the plane of the blade to cut
angled workpieces.

FIG. 7 is a partial, perspective view of the apparatus
of FIG. &, showing an embodiment of the supports, wherein each
support 1s releasably secured against the base support by a
dove-tall-shaped guide member.

FIG. 8 is a perspective view of another embodiment of
the apparatus of the present invention wherein the supports are
releasably secured to the base support surfaces by fasteners,
the head portion of each fastener being seated in an expanded
section of a respective mounting slot defined by the base
supports, and wherein a nut is threaded onto the portion of each
fastener that extends above the respective support and can be
selectively loosened or tightemed to allow the supports to be
moved or releasably secured in place.

Detailed Description of the Preferred Embodiments

In FIG. 1, an apparatus embodying the present
invention is indicated generally by the reference numeral 10.
The apparatus 10 comprises a base assembly 12 including a first
base support 14, and a second base support 16 spaced apart from
the first base support to define a blade gap 18 therebetween. A
pair of first supports 20 are each movably mounted on one side
of the first and second base supports 14 and 16, respectively,
and a pair of second supports 22 are each movably mounted con . the
opposite sides of the first and second supports, respectively.
Each first support 20 defines at least one first support surface
24 for engaging a first side of a workpiece "W", and each second
support 22 defines at least one second support surface 26 for
engaging a second side of the workpiece W. Each base support 14
and 16 similarly defines a third support surface 27 extending
between the first and second support surfaces 24 and 26,
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respectively, for engaging and supporting a third side of the
workpiece. As also shown in FIG. 1, the first support surfaces
24 are spaced apart from and face the second support surfaces
26, thus defining a channel 28 therebetween for receiving the
workpiece W. 1In accordance with the present invention, at least
one of the first and second support surfaces 24 and 26,
respectively, is mowvable relative to the support surface on the
opposite side of the channel 28 for adjusting the width "a" of
tﬁe channel to thereby engage with each support surface the

respective sides of workpieces of different widths.

As shown in FIG. 1, each first support 20 is mounted
adjacent to the inner edge of the respective base section 14 or
16 s¢ that the two first supperts are closely spaced relative to
each other to further define the blade gap 18 therebetween.
Similarly, the two second supports 22 are each mounted adjacent
to the inner edge of the respective base support, and are
closely spaced relative to each other to further define the
blade gap 18 therebetween.

A guillotine-like blade 30 is slidably received and
retained within the blade gap 18 so that it is either in sliding
contact with, or spaced immediately adjacent to the surfaces of
the first, second and base supperts forming the blade gap. As
shown in FIG. 1, the blade 30 is approximately planar, and
defines on its lower edge an elongated, approximately V-shaped
cutting edge 32. A support flange 34 is fixedly secured to the
upper edge of the blade 30 by suitable fasteners 36, and as
shown schematically in FIG. 1, a suitable drive source 38 is
cbupled to the support flange 34 of the blade. As indicated by
the arrows and described in further detail below, the drive
source 38 is adapted to drive the blade 30 downwardly into
engagement with a workpiece W received within the channel 28 to
shear the workpiece, and to drive the blade upwardly within the
channel during non-use so that it is spaced above either the
third support surface 27 of the base, or a workpiece W seated on
the third support surface. As will be recognized by those
skilled in the pertinent art, the drive source 38 may take the

form of any of numerocus different drive sources that are
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such as a lever and linkage assembly or like mechanical drive system, a
hydraulic or pneumatic drive system employing one or more hydraulic or
pneumatic cylinders coupled to the blade, or an electric motor coupled to the
blade through a suitable drive train, such as a linkage assembly, belt drive or

gear train (not shown).

In the preferred embodiment of the present invention, and as
indicated by the arrows in FIG. 1, each of the first supports 20 and second
supports 22 are movable laterally relative to the others and the third support
surface 27 in order to adjust, for example, the width “A” of the channe! 28 and
thereby accommodate workpieces of different widths, and also to cut the
workpiece “W” at a predetermined angle relative to its longitudinal or elongated
axis. Accordingly, the apparatus 10 includes means far moving the supports
laterally relative to each other, including moving one of the pairs of first and
second supports relative to the other, or for moving both pairs of first and second
supports relative to each other. As shown typically in FIG. 2, each base support
14 and 16 defines an elongated mounting recess or greove 40 spaced adjacent
to and extending approximately parallel to the blade gap 18. Each of the first
and second supports 20 and 22, respectively, defines a corresponding mounting
surface 42 or 42', respectively, slidably recsived within the respective mounting

recess for moving the respective support along the recess.

As shown typically in FIG. 2, in the embodiment of the present
invention illustrated, each mounting surface 42 and 42" is shaped in the form of a
dove-tail flange projecting downwardly from the underside of the respective
suppor, and éxtending along the width of the support. Similarly, the mounting
recesses 40 are each correspondingly shaped in the form of a dove-tail groove
for slidably receiving and retaining the dove-tail flanges 42 and 42". As will be
recognized by those skilled in the pertinent art, the illust_rated means for moving
the supports is only exemplary, and numerous other structures may equally be

employed.  For example, the mounting recesses and mourting surfaces or
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flanges of the supports may take any of numerous different shapes and/or
configurations; alternatively, the recesses may be formed in the first and second
supports, and the elongated flanges may in turn be formed by the base

supports.

In the embodiment of the present invention illustrated, the first
supports 20 and second supports 22 are salid, and formed of metal, such as
steel, and are therefore substantially heavier than the typical workpiece W
shown in FIG. 1. Accordingly, with this type of construction it may not be
necessary to include means for fixedly securing the supports once moved into
engagement with the respective sides of the workpiece. If necessary, however,
a stop or like clamping mechanism (not shown) may be employed with each of
the first and second supports for locking each support in place once moved

within the respective groove into its desired position.

Alternatively, the apparatus 10 may further include means for
driving either one pair of the first and second supports, or for driving both pairs of
first and second supports. As shown schematically in FIG. 1, a first drive source
44 is coupled to the pair of first supports 20 for moving the supports laterally
within the grooves 40, and a second drive source 46 is coupled to the second
pair of supports 22 for moving the second supports laterally within the grooves.
The drive sources 44 and 46 may be any of numerous suitable drive sources
known to those of ordinary skill in the pertinent art, and each may include, for
example, an electric motor coupled to one or both supports by a suitable drive
train (not shown), such as a rack and pinion, worm gear, toothed belt and pulley,
or lead screw arrangement. A manual drive system could likewise be employed,
including, for example, a hand-wheel or crank coupled through a suitable drive
train, such as a rack and pinion or lead screw arrangement, to the respective
supports. In either case, each support may be independently driven, or each

support pair may be simultaneously driven by the respective drive source,
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As also shown in FIGS. 1 and 2, each of the first, second and base
supports includes at least one blade-like edge formed adjacent to and defining
the blade gap t8. As shown typically in FIG. 2, each of the base supports 14
and 16, and first and second supports 20 and 22, respectively, includes at least
one blade bar 48’ and 48, respectively removably attached to a corner of the
support forming the blade gap 18, and each blade bar defines a plurality of
elongated blade-like edges 50. Each blade bar 48 and 48 extends along
substantially the entire extent of the respective corner of the support, and thus
defines a respective cutting edge 50 for shearing the waorkpiece W in
cooperation with downward movement of the guillotine-like blade 30. Each
blade bar 48 and 48 is removably attached to the respective support by a
plurality of fasteners, shown typically at 52 in FIG. 2. Accordingly, when one of
the blade-like edgeg 50 becomes worn, a new blade-like edge of the bar may be
employed by. releasing the respective fasteners 52, turning the bar on the
support to present the new blade-like edge to the gap, and securing the

fasteners in order to fixedly secure the bar and edge in place.

As may be recognised by those skilled in the pertinent art, each
blade-like edge 50 may likewise be formed by the respective comner of the
support. In this case, each support is hardened to form on its corners durable
and effective blade-like edges. In addition, as shown typically in phantom lines
in FIG. 2, each of the first and second supports 20 and 22, respectively, may
include a plurality of blade bars 48 mounted on each of the comers of the
support. In this case, each of the first and second supports may be remaoved,
rotated, and remounted on the respective base support in order to present the
different corners of the support, and thus the different blade bars, to the blade
gap 18. Alternatively, rather than rotate the supports, the blade bars may be
interchanged with one another without removing the first and second supports
from the base supports. In addition, the apertures formed in each blade bar 48
and 48’ for receiving the fasteners 52 may each define an elongated or other
shape in order to permit a fine adjustment of the positicn of the blade bar on the

respective support.
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The workpiece W shown in FIG. 1 is in the form of a typical framing
stud, defining a back wall and two parallel side walls forming a generally

U-shaped cross section. Accordingly,
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when this type of workpiece is received within the channel 28,
the back wall of the stud is seated in engagement with the third
support surface 27 of the base assembly, and the two side walls
of the stud are each seated in engagement with the support
surfaces of the first or second supports, respectively.

However, as will be recognized by those skilled in the pertinent
art, the apparatus of the present invention is adaptable for use
with a variety of different types of framing studs, eavestroughs
and other types of workpieces. In addition, although the
typical framing stud W is made of metal, the apparatus of the
present invention may also be used to shear workpieces formed of
other types of materials, including any of numerous different
types of polymers, cardboard, paper, wood, or laminations formed
of one or more of these or like materials,

In the operation of the apparatus cof the present
invention, a workpiece, such as the workpiece W in the form of a
typical framing stud, is received within the channel 28 with its
back wall seated in contact with the third support surface 27.
The first supports 20 and second supports 22 are then moved
inwardly toward each other until the first and second support
surfaces 24 and 26, respectively, are moved into contact with
the side walls of the workpiece to prevent any lateral movement
of the workpiece within the channel. If necessary, and as
described in further detail below with reference to the
embodiments of FIGS. 6-8, the first and second supports, 20 and
22, respectively, may be adjusted laterally relative to each
other to set the elongated axis of the workpiece "W' at a
predetermined angle relative to the plane of the blade 30 to cut
the workpiece at that angle.

The peint at which the workpiece is to be cut is then
placed over the blade gap 18, and the blade 30 is then driven
downwardly by the drive source 38 into engagement with
workpiece. The apex or lowermost point of the V-shaped cutting
edge 32 of the blade first pierces the center of the back wall
of the workpiece, and then as the blade is driven downwardly,
the inclined cutting edge 32 of the blade cooperates with the
blade-like edges 50 of the base supports 14 and 16, and first
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and second supports 20 and 22 to rapidly shear the stud
outwardly from its centerline. Thin strips of scrap material,
each having a width slightly less than that of the blade gap 18,
are peeled away from the workpiece along the line of contact of
the blade, and in turn fall through the portion of the blade gap
between the two base supports. The illustrated V-shaped blade
configuration is particularly advantageous in rapidly cutting
and preventing deformation of the workpiece. Once the supports
20 and 22 are set in place, like workpieces may then be rapidly
fed through the apparatus and trimmed to their desired lengths
in the same manner.

In order to accommodate werkpieces having a shape
substantially different than that of the workpiece W of FIG. 1,
it may be desirable to provide means for adjusting the angular
positions of the first support surfaces 24 and/or the second
support surfaces 26 relative to the third support surface 27 in
order to better conform the support surfaces to the external
shape of the workpiece. This may be accomplished, for example,
by providing each of the first and second supports with a
plurality of support surfaces oriented at different angles
relative to the base support surface, as shown in FIG. 3, or by
providing each of the first and second supports with adjustable
support surfaces for adjusting the angular relationship of each
support surface relative to the base support surface, as shown
in FIG. 4.

Turning first to FIG. 3, the apparatus 110 is
substantially the same as the apparatus 10 described above, and
therefore like reference numerals preceded by the numeral 1 are
used to indicate like elements. Fach of the first and second
supports 120 and 122, respectively, includes four support
surfaces 124 or 126 on the four vertical sides of the support,
and each of the first and second support surfaces may be formed
at a predetermined angle relative to the hase support surface
127. As shown typically in FIC. 3, one of the first support
surfaces 124 is oriented at a predetermined acute angle "B"
relative to the base support surface 127, and one of the second

support surfaces 126 is oriented at a predetermined acute angle
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“C” relative to the base support surface. The angles “B” and "C” may be equal,
as shown, or each may be another angle selected to conform to the shape of a
desired workpiece. Similarly, other support surfaces (not shown) may be
oriented at different predetermined angles, as desired, in order to accommodate
workpieces of different configurations. The first and second supports 120 and
122, respectively, may be removed and rotated on the base supports in the
same manner as described above with respect to the previous embodiment in

order to present each of the different support surfaces to the channet 128.

Turning to FIG. 4, the apparatus 210 is substantially the same as
the apparatus 10 described above, and therefore like reference numerals
preceded by the numeral 2 are used to indicate like elements. In this
embodiment, each of the first and second supports 220 and 222 includes an
adjustable support surface 224 or 226 for adjusting the angular orientation af the
support surface relative to the base support surface 227 in order to
accommodate workpieces of varying configurations. As shown in FIG. 4, the
first and second support surfaces 224 and 226 are each pivotally mounted on
the respective base of the support, and an angular adjustment drive 225 is
coupled to each of the first and second support surfaces for adjusting their
angular positions. Accordingly, as indicated by the arrows, and the exemplary
illustration in phahtom lines of FIG. 4, each support surface may be pivotally
adjusted on the base of the respective support in order to conform to the
external configurations of a variety of different workpieces. The angular
adjustment drives 225 may be any of various drive systems known to those of
ordinary skill in the pertinent art, and each may include, for example, a
hand-wheel or crank caupled through a suitable gear train, such as a worm gear
arrangement, to the respective support surface for adjusting its angular position;
or may likewise include an electric motor coupled through a like gear train to

each support surface for adjusting its angular position (not shown).
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In FIG. 5, the apparatus 310 is substantially the
same as the apparatus 10 described above, and therefore like
reference numerals preceded by the numeral 3 are used to
indicate like elements. The primary difference of this
embodiment is that at least one of the support surfaces defines
a non-planar shape in order to better conform to the external
configuration of a workpiece. In the example of FIG. 5, the
right side of the workpiece W defines a non-planar surface
configuration, and at least one of the first support surfaces
324 defines a shape substantially conforming to this non-planar
shape. The respective blade bar 348 of the first support
surface likewise defines a substantially-conforming shape. As
will be recognized by those skilled in the pertinent art, other
support surfaces may define other planar or nen-planar shapes in
order to approximately conform to, and thereby support other
commonly-encountered workpieces.

Referring to FIG. 6, the apparatus 410 is
substantially the same as the apparatus 10 described above, and
therefore like reference numerals preceded by the numeral 4 are
used to indicate like elements. The primary difference between
this embodiment and those described above is that the first and
second pairs of supports, 420 and 422, respectively, each
comprise a first support member 424 slidably mounted to a base
support surface 427 and a second upstanding support member 428
connected to the respective first support member by at least one
fastener 430, as shown typically in phantom in FIG. 7. Both the
first and second support members, 42¢ and 428 respectively, are
thin block-like members with the second support members 428 eqch
having first and second upstanding wall surfaces, 432 and 434
respectively, defining blade-like edges 436 at their
intersections for contacting and supporting the sides of the
workpiece W. Preferably, each first upstanding surface 432 is
oriented at approximately 45° relative to the respective seccnd
upstanding surface and the blade. However, as will be
recognized by those skilled in the pertinent art those surfaces
may be set at any of a variety of angles in order to accommodate
a variety of workpiece shapes and configurations and to permit a
predetermined range of angles to be cut.
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In operation, each blade-like edge 436 engages the workpiece W
along a discreet line of contact defined by the edge. Each of the supports 420
and 422 can be moved independently of, and offset relative to each other to
form a channel 438 of a desired width W, and having an axis “R” oriented at a
desired angle @ relative to the blade stot or blade gap 418. The width W, and
the angle @ are each set by selectively varying the positions of the supports 420
and 422 relative to one another. The workpiece is then placed in the channel
438 and supported on its sides along the four lines of contact defined by the
blade-like edges 436. With the workpiece oriented in this manner, it can be cut
at the desired angle @ relative to the axis "R" of the channel and the elongated

axis of the workpiece received within the channel.

As shown in FIGS. 6 and 7, the base support surfaces 427 define
two mounting slots 440 with the blade slot 418 located therebetween and
approximately parallel to the mounting slots. In the illustrated embodiment, the
mounting slots 440 are each defined by dove-tail-shaped side walls 442 formed

within the base support surface 418,

As shown typically in FIG. 7, four guide members 444 are received -
within the mounting slots 440, and each engages a respective groove 446
defined by an underside 448 of each of the first support members 424.
Preferably, each of the guide members 444 defings a mating ‘dove-tail-shaped

‘base 450 adapted to engage the dove-tail-shaped portions 442 of the mounting

slots 440. At least one fastener 452 extends through each of the first support
'members 424 and threadedly engages the respective guide member 444,

In operation, the supports 420 and 422 are selectively positioned
along the mounting slots 440 and can be secured in place by tightening the
fasteners 452 to thereby draw the mating dove-tail-shaped portions 450 cf the
guide members 444 against the respective dove-tail-shaped partions 442
defined by the mounting slots 440. While dove-tail-shaped portions have been

shown and described, the present invention is not limited in
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this regard as other shaped portions, such as rectangular or
circular-shaped portions may be substituted without departing

from the broader aspects of the present invention.

Turning to FIG. 8, the first support members 424 are
releasably secured to the base support surfaces 427 by fasteners
454 without the use of dove-tail-shaped guide members or like
components, as described above. The head portion {(not shown) of
each fastener 454, or a washer or like component (not shown)
seated between the head and the base support 426, slidably
engages an expanded section 456 and formed on the underside of
the mounting slot 440 of the respective base support 414 or 416.
A nut 458 is threaded onto the portion of each fastener 456 that
extends above the first support member 424 and can be
selectively loosened or tightened to allow the supports 420 and
422 to be moved or releasably secured in place.

As will be recognized by those skilled in the
pertinent art, numerous changes and modifications may be made to
the above-described and other embodiments of the present
invention, without departing from its scope as defined in the
appended claims. For example, the first and second base
supports may be adjustable relative to each other in order to
thereby adjust the thickness or width of the blade gap.
Alternatively, the first and second base supports may be formed
by a single cor unitary support having an elongated slot or
groove forming the blade gap. Similarly, each pair of first and
second supports may be connected together, or formed as a single
or unitary support, which may in turn be driven by a common
drive source. The support surfaces may likewise be formed in
any of numerous different shapes and/or configurations in order
to better conform to, and thereby fixedly support a workpiece to
effect a cutting operation as described above. The
configuration of the support surfaces need not exactly conform
to the configuration of the workpiece. Indeed, the particular
configuration of a support surface may be selected in ordsr to
adequately support a plurality of workpieces having different
configurations, but may not be identical to the configuration of

any one or all of such workpieces. Accordingly, this detailed
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description of preferred embodiments is to be taken in an illustrative, as opposed

to a limiting sense.

Throughout the specification, unless the context requires otherwise, the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the

exclusion of any other integer or group of integers.
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The Claims Defining the Invention are as Follows

. An apparatus for shearing workpieces having a plurality of sides formed of

sheet-like material, comprising:

a base including a base support surface for supporting one side of a
workpiece, wherein the base support surface defines an elongated blade
gap, and two elongated edges extending along opposite sides of the
elongated blade gap relétive to each other, wherein each elongated edge

defines a respective elongated blade for cutting a workpiece;,

two first supports mounted on the base and further defining the blade gap
therebetween, wherein each first support is movable laterally over the base
support surface and defines a first support surface engageable with a

respective side of a workpiece;

two second supports mounted on the base and further defining the blade gap
therebetween, wherein each second support is movable laterally over the
base support surface and defines a second support surface engageable with
a respective side of the workpiece, the secand support surface being spaced
apart from and facing the first support surface, wherein the base support
surface defines a continuous third support surface extending between and
beneath the first and second support surfaces, the first, second and third
support surfaces define a channel for receiving and supperting the
workpiece, and at least one of the first and second support surfaces is
movable over the base support surface relative to the other for engaging with
each support surface the respective sides of workpieces of different widths;

and

a cutting blade slidably received within the blade gap and movable between
a first position spaced away from the workpiece received within the channel,
and a second position in engagement with the workpiece for shearing the

workpiece along a line of contact.
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2. An apparatus as defined in claim 1, wherein at least one of the first and

second supports includes a piurality of elongated edges, each defining a
respective e!ongated blade, and each elongated blade is movable relative to
the base support surface into a respective cutting position extending along
and further defining the blade gap for cooperating with the cutting blade and

shearing the workpiece.

. An apparatus as defined in claim 2, wherein each support, includes at least

one blade bar defining a plurality of said elongated edges and being
removably mounted to the respective support for presenting each of the

plurality of elongated edges to the blade gap.

. An apparatus as defined in claim 1, 2 or 3, wherein:

the third support surface is engageable with a third side of the workpiece;

and

the first and second supports are each mounted on the base support, and
are movable relative to each other on the base support for adjusting the

width of the channel to thereby engage workpieces of different widths.

. An apparatus-as defined in claim 4, wherein the base support includes at

least one blade bar defining a pluralty of blade-like edges removably
mounted to the support adjacent to and defining the blade gap, for
presenting each of the plurality of blade-like edges to the blade gap.

. An apparatus as defined in any one of the preceding claims, wherein the

base includes at least one biade bar defining a plurality of elongated edges
forming elongated blades, and being removably mounted to the base for

presenting each of the plurality of elongated edges to the blade gap.

. An apparatus as defined in claim 4, wherein each base support defines an

elongated mounting recess spaced apart from and oriented approximately
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paraliel to the blade gap, and each of the first and second supports defines a
mounting surface slidably received within the respective mounting recess for

moving each pair of first and second supports relative to each other.

An apparatus as defined in ctaim 4, wherein at least one of the first and
second supports defines a plurality of first or second support surfaces, and
each support surface is fofrned by a respective side of the support; and the
at least one first or second suppert is removably mounted to the base
support for presenting each of the plurality of first or second support surfaces

to the workpiece received within the channel for engaging the workpiece.

An apparatus as defined in claim 4, wherein the angular position of at least
one of the first and second support surfaces relative to the third support
surfface is adjustable for accommodating workpieces of different

configurations.
An apparatus as defined in any one of the preceding claims wherein:

each support in said first and second pairs of supports is movable relative to
the other for engaging with each support surface the respective sides of
workpieces of different widths, and for orienting and shearing the workpiece

at a predetermined angle relative to an elongated axis of the workpiece.
An apparatus as defined in claim 10 wherein:

the base support defines two elongated mounting slots spaced
approximately parallel to and on opposite sides of the blade gap relative to

each other;

each support defines a mounting surface adapted to be slidably received in

one of the mounting slots; and

one mounting surface from each of the first and second pairs of supports is

slidably received within one of the mounting slots, and the other mounting
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surface from each of the first and second pairs of supports is slidably

received within the other of the mounting siots.

An apparatus as defined by claim 10, wherein each support of the first and
second pairs of supports includes a first support member slidably mounted
on the base support surface, and a second support member coupled to the
first support member, upstanding relative thereto and defining the blade-like

edge for engaging a respective side of the workpiece.
An apparatus as defined by claim 12, wherein:

the base support defines two elongated mounting slots spaced
approximately parallel to and on opposite sides of the blade gap relative to

each other; and

at least four guide members extend through the mounting slots, a respective
one of which is coupled to each of the first support members to guide the

movement of the first support members along the base support.

An apparatus for shearing workpieces having at least two sides formed of

sheet-like material, comprising:

first means defining an elongated edge and being engageable with a first
side of the workpiece for contacting and supporting the workpiece along a

line defined by the edge;

second means defining an elongated edge and being engageable with a
second side of the workpiece for contacting and supporting the second side
of the workpiece, the second means being spaced apart from and facing the
first means and defining a channel therebetween for receiving the workpiece,
wherein at least one of the first and second means is independently movable
relative to the other for engaging with each elongated edge the respective

sides of workpieces of different widths; and
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means slidably received within a gap formed adjacent to the elongated
edges of the first and second means and being movable between a first
position spaced away from the workpiece within the channel and a second
pesition in engagement with the workpiece for shearing the workpiece along

a line of contact.

An apparatus as defined in claim 14, further comprising third means
extending between the first and second means and engageable with a third
side of the workpiece for contacting and supporting the workpiece; and
wherein the third means includes at least cne elongated edge further

defining the blade gap for receiving and retaining the shearing means.

An apparatus as defined in claim 15 wherein the first and second means
comprise first and second pairs of supports, and the third means comprises a
base support defining a support surface extending between the elongated
edges of the first and second pairs of supports and being engageable with a

third side of the workpiece.

An apparatus as defined in claim 16, wherein the base support defines two
elongated mounting slots spaced approximately parallel to and on opposite

sides of the blade gap relative to each other:

each support defines a mounting surface adapted to be slidably received in

one of the mounting slots; and

wherein one mounting surface from each of the first and second pairs of
supports is slidably received within one of the mounting slots, and the other
mounting surface from each of the first and second pairs of supporis is

slidably received within the other of the mounting slots.

. An apparatus as defined in claim 15, further comprising means for adjusting

the angular position of at least one of the first and second means relative to
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the third means for receiving within the channel (28) workpieces of different

configurations.

An apparatus as defined in claim 14, further including a plurality of support
surfaces formed on each of the first and second means, and means for
rotatably adjusting the pesition of each of the first and second means for
presenting each of the support surfaces to the channel to thereby engage a

respective side of the workpiece with each support surface.
An apparatus as defined by claim 14, further comprising:

means for selectively positioning at feast one of the first and second means
relative to the other and in turn orienting an axis of the workpiece at a
predetermined angle relative to a plane of the shearing means for shearing

the workpiece at a predetermined angle relative to its axis.
An apparatus as defined by claim 20, wherein:

the first means engageable with a first side of the workpiece for supporting
the workpiece inciudes two first supports mounted on a base support, each
defining a elongated edge for contacting the first side of the workpiece along

a line defined by the edge; and wherein

the second means engageable with a second side of the workpiece for
supporting the workpiece includes two second supports mounted on the
base support, each defining a blade-like edge for contacting the second side

of the workpiece along a line defined by the edge.

An apparatus substantially as herein described with reference to the

accompanying drawings.
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