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ABSTRACT

A present punch assembly to create clean holes in a wallboard sheet having
at least one surface with a face paper layer. The punch assembly includes a frame
having a lower assembly configured to support the wallboard sheet, a plate on an
upper frame assembly being reciprocable relative to the wallboard sheet, at least
one stripper bushing, including a hole and a piercing edge is connected to the plate,
and at least one punch configured to move through the hole in the at least one
stripper bushing. In operation, the plate is moved against the surface of the
wallboard sheet so that the piercing edge of the at least one stripper bushing
contacts the face paper layer and at least partially cuts the face paper layer prior to
the at least one punch moving through the wallboard sheet to form at least one clean
hole in the wallboard sheet.
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WALLBOARD PUNCH ASSEMBLY WITH STRIPPER BUSHINGS

BACKGROUND

The present application relates generally to wallboard manufacturing
machines used in producing wallboard, and more particularly to such machines used
for punching or stamping holes in wallboard.

Wallboard is cut into various sizes and shapes to correspond to the
size and shape of a surface or wall on which the wallboard is being mounted. In
some instances, patterns of holes or other openings are made in wallboard panels
for obtaining enhanced acoustical properties or for other purposes. In an example, a
punch press is used to form the holes. Conventional wallboard punch presses
typically include a die bushing plate and a stripper plate, where a sheet or panel of
wallboard is positioned between the die bushing plate and the stripper plate. The die
bushing plate supports the wallboard sheet and includes a plurality of holes that are
aligned with the locations of the holes to be formed in the wallboard. The stripper
plate is positioned on top of the wallboard sheet and includes holes that are aligned
with the hole locations in the wallboard and the holes in the die bushing plate. The
punch press includes a plurality of typically cylindrical punches that are aligned with
the holes in the stripper plate. The punches, which may be simultaneously,
sequentially or individually moved, are driven downwardly through the holes in the
stripper plate, through the wallboard and at least partially through the holes in the die
bushing plate, and then return to the initial position spaced from the wallboard sheet.
The result of the punching operation is that the wallboard sheet includes one or more
holes having a shape that corresponds to the shape of the punches.

Wallboard commonly has paper facing sheets on each side of the
gypsum core to provide strength and rigidity to the wallboard. In a typical punching
operation, portions of the paper facing sheet on the top surface or surface initially
contacted by the punches extends into the respective hole openings because the
bottom surfaces of the punches are flat and form 90° corners with the shaft or
sidewall of the punches. As a result of the punching process, portions or fragments
of the facing paper extend into the holes leave an unclean look that often requires
the extending paper portions to be manually trimmed after completion of the
punching process. Furthermore, punches having bottom surfaces with teeth
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configured to pierce the facing paper before the punches move through the
wallboard sheet do not remedy the above problem.

Accordingly, there is a need for a wallboard punching machine that
cleanly punches through the face paper on both sides of a wallboard sheet.

SUMMARY

The present disclosure provides a punch assembly that includes one or
more stripper bushings each having a piercing edge and a plurality of punches
configured to move through the stripper bushings and all layers of a wallboard sheet
or panel. The piercing edge on each of the stripper bushings is moved against the
wallboard sheet prior to the punches moving through the stripper bushings and the
wallboard sheet to pre-cut openings in the upper face paper layer on the wallboard
sheet and provide clean upper and lower openings associated with each of the holes
punched in the wallboard sheet. The resultant clean holes enhance the aesthetic
appearance and acoustic properties of the wallboard sheet.

In an embodiment, a punch assembly for creating clean holes in a
wallboard sheet having at least one surface with a face paper layer is provided and
includes a frame having a lower assembly configured to support the wallboard sheet
where a plate on an upper frame assembly being reciprocable relative to the at least
one surface of the wallboard sheet at least one stripper bushing is connected to the
plate. Included in the at least one stripper bushing are a hole and a piercing edge
and at least one punch configured to move through the hole in the at least one
stripper bushing. In operation, the plate is moved against the at least one surface of
the wallboard sheet so that the piercing edge of the at least one stripper bushing
contacts the face paper layer and at least partially cuts the face paper layer prior to
the at least one punch moving through the wallboard sheet to form at least one clean
hole in the wallboard sheet.

In another embodiment, a punch assembly for creating clean holes in a
wallboard sheet having opposing upper and lower face paper layers is provided and
includes a frame, a die plate including a plurality of die bushings configured for
supporting the wallboard sheet, each of the die bushings including a hole. A stripper
plate is vertically reciprocable against the upper surface of the wallboard sheet and
includes a plurality of stripper bushings that are connected to the stripper plate.

Each of the stripper bushings includes a hole and a piercing edge. A plurality of
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punches are aligned with corresponding holes in the stripper bushings and the die
bushings, and are configured for moving through the holes in the stripper bushings
and the die bushings. In operation, the stripper plate is moved against the upper
face paper layer of the wallboard sheet so that the piercing edges of each of the
stripper bushings contact and at least partially cut the upper face paper layer prior to
the punches moving through the holes in the stripper bushings, the wallboard sheet
and at least partially into the holes in the die bushings to respectively form a plurality
of clean holes in the wallboard sheet.

In a broad aspect, moreover, the present invention provides a punch
assembly for creating clean holes in a wallboard sheet having at least one surface
with a face paper layer, comprising: a frame having a lower assembly configured to
support the wallboard sheet; a plate on an upper frame assembly being reciprocable
relative to the at least one surface of the wallboard sheet, said plate including an
upper surface, a bottom surface that faces the wallboard sheet, and at least one
bushing hole having an upper end with a recessed portion extending along a
longitudinal axis of the plate; at least one stripper bushing being non-fixedly seated
in said at least one bushing hole in the plate and removably connected to the plate,
said at least one stripper bushing including a top end and a bottom end, a through
hole extending from said top end to said bottom end, a flange projecting laterally
outwardly from the top end and seated in said recessed portion of said at least one
bushing hole, and a piercing edge extending from said bottom end of said at |least
one stripper bushing and at least partially beyond said plate a backing plate placed
on said at least one stripper bushing and secured to said plate on the upper frame
assembly, said backing plate including a through-hole and configured to hold said at
least one stripper bushing in said at least one bushing hole; and at least one punch
configured to move through the holes in the at least one stripper bushing and said
backing plate, wherein in operation, the plate is moved against the at least one
surface of the wallboard sheet so that the piercing edge of the at |least one stripper
bushing contacts the face paper layer and at least partially cuts the face paper layer
prior to the at least one punch moving through the wallboard sheet to form at least

one clean hole in the wallboard sheet.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a fragmentary, partial section view of the present punch
assembly where the upper assembly is in a first position relative to the lower
assembly;

FIG. 1B is a fragmentary, partial section view of the present punch
assembly where the upper assembly is in a second position relative to the lower
assembly;

FIG. 2A is a fragmentary, side view of a punch of the punch assembly
of FIG. 1 where the punch is in a first position above a wallboard sheet;

FIG. 2B is a fragmentary, side view of the punch of FIG. 2A where the
punch is in a second position partially through the wallboard sheet;

FIG. 2C is a fragmentary, side view of the punch of FIG. 2A where the
punch is in a third position fully through the wallboard sheet;

FIG. 3A is a bottom view of a stripper bushing having a continuous
piercing edge;

FIG. 3B is a bottom view of a stripper bushing having a non-continuous
piercing edge;

FIG. 4 is a top view of an embodiment of a wallboard sheet produced
by the punch assembly of FIG. 1;

FIG. 5 is a cross section of the wallboard sheet of FIG. 4 taken along
line 5-5 in FIG. 4 and in the direction generally indicated; and

FIG. 6 is another embodiment of a wallboard sheet produced by the
punch assembly of FIG. 1.

3a
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DETAILED DESCRIPTION

The present punch assembly forms one or more holes through a
wallboard sheet in different patterns. A feature of the present assembly is that each
hole is formed cleanly through the wallboard sheet with less face paper fragments
and cracking at the hole openings.

Referring now to FIGs. 1A, 1B, 2A, 2B, 2C and 4, the punch assembly
generally designated as reference number 10 includes a frame 12, a lower assembly
14 attached to the frame and an upper assembly 16 movably connected to the frame
12 where the upper assembly 16 reciprocates relative to the lower assembly 14 to
punch or stamp holes in a wallboard sheet or panel 18 placed upon the lower
assembly 14.

The lower assembly 14 includes a die plate 20 mounted to the frame
12 and at least one die bushing, and preferably, a plurality of die bushings 22
removably attached to the die plate 20. In the illustrated embodiment, the die plate
20 and die bushings 22 are made of a durable material such as steel. It should be
appreciated that the die plate 20 and the die bushings 22 may be made out of any
suitable material or combination of materials. Each of the die bushings 22 has an
outer diameter and a through-hole 24 with a designated inner diameter. The die
bushings 22 support the wallboard sheet 18 and form a bottom opening 26 of each
hole 28 made in the wallboard sheet 18. During a punching or stamping operation,
at least one pilot pin 30 is attached to and extends upwardly from the die plate 20 to
help align and position the wallboard sheet 18 relative to the upper and lower
assemblies 14, 16. As shown in FIG. 1A, the pilot pin 30 has a body 32 with a
tapered top end 34 to facilitate the engagement of the pilot pin with an alignment
recess or hole 36 in the wallboard sheet 18.

The upper assembly 16 includes an upper member 38 attached to a
hydraulic ram portion or ram 40 of the punch assembly 10 that is movably connected
to the frame 12. Preferably, the ram 40 includes one or more hydraulic pistons (not
shown) each attached to the upper assembly 16 that reciprocally move the upper
assembly relative to the lower assembly 14 in upward and downward strokes. A
stripper plate 42 is spaced from and positioned below the upper member 38. The
stripper plate 42 is a generally rectangular plate made of steel or other suitable
material that includes at least one, and preferably a plurality of holes 44 (FIGs. 2A-
2C) arranged in a desired pattern. The holes 44 are configured to have a designated
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shape and inner diameter to each receive a stripper bushing 46. Each stripper
bushing 46 has a cylindrical body 48 with a bottom end 50 having a piercing edge
52, and a top end 54 having a flange 56 integrally formed with the body 48, where
the flange has an outer diameter that is greater than an outer diameter of the body.
A bushing backing plate 57 (FIGs. 1A and 1B) is placed on top of the stripper
bushings 46 to help hold these bushings in place during operation.

In one embodiment shown in FIGs. 2A and 3A, the piercing edge 52 is
a single, continuous beveled, sharpened edge formed about the periphery of the
bottom ends 50 of each of the stripper bushings 46. Alternatively in another
embodiment, as shown in FIG. 3B, the piercing edge 52 is a non-continuous,
beveled, sharpened edge having one or more segments or sections. Each of the
holes 44 in the stripper plate has an upper end with a recessed portion 58 (FIGs. 2A-
2C) including an outer diameter that is greater than the outer diameter of the
respective hole 44 to enable each of the stripper bushings 46 to be seated in a
corresponding hole 44 such that the top surfaces 60 of the stripper bushings 46 are
flush with the top surface 62 of the stripper plate 42.

As shown in FIGs. 1A, 1B, 2A, 2B and 2C, the piercing edge 52
extends at least partially beyond the bottom surface 64 of the stripper plate 42 to
engage the wallboard sheet 18 being punched or stamped by the punch assembly
10. A flat, rectangular plate 66 made of steel or other suitable material is placed
upon the stripper plate 42 and the stripper bushings 46, and includes holes 68 each
having an inner diameter that corresponds with the inner diameter of the holes 44 in
the stripper bushings 46. The flat plate 66 helps to hold and secure the stripper
bushings 46 in the stripper plate 42 during operation of the punch assembly 10.

A plurality of supports, such as bolts 70, interconnect the upper
member 38 with the stripper plate 42. Each support or bolt 70 includes a bottom end
72 attached to the stripper plate 42 and a top end 74 that is reciprocally movably
positioned in a corresponding recess 76 formed in the upper member 38.
Specifically, the top end 74 of each bolt 70 includes a body 78 and a head 80, where
the head has an outer diameter that is greater than an outer diameter of the body as
shown in FIG. 1A

Additionally, a plurality of guide pins 94 further interconnect the upper
member 38 and the stripper plate 42 where each guide pin includes a bottom end 96
fixedly attached to the stripper plate 42 and a top end 98 slidably connected to the
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upper member 38. The upper member 38 includes a plurality of holes 100
corresponding to the size and shape of the top ends 98 of the guide pins 94. A
plurality of guide bushings 102 are each removably inserted in a respective one of
the holes 100. Each guide bushing 102 includes an inner surface 104 having
machined grooves that receive and hold a lubricant. The guide bushings 102 each
define a through-holes 106 each having an inner diameter that is greater than the
outer diameter of the guide pins 94 such that the guide pins reciprocally slide within
the guide bushings 102. The guide pins 94 further support the connection between
the upper member 38 and the stripper plate 42 and help to maintain the orientation
of upper member 38 relative to the stripper plate 42 so that the punches 84 remain
aligned with the corresponding holes in the stripper plate 42 and the die plate 20.

In operation, the ram 40 moves the upper assembly 16 downwardly
against the wallboard sheet 18. Initially, the head 80 of each bolt 70 is positioned at
the bottom ends 82 of the corresponding recess 76. When the stripper plate 42 of
the upper assembly 16 engages the wallboard sheet 18, the ram 40 continues to
move the upper member 38 downwardly to apply pressure on the stripper plate 42
and thereby the wallboard sheet 18. This pressure causes the head 80 of the each
bolt 70 to move upwardly within the respective recesses 76.

Once the piercing edges 52 engage the wallboard sheet 18, the ram 40
retracts the upper assembly 16 upwardly away from the lower assembly 14. Also,
the upper member 38 moves upwardly until the head 80 of each of the bolts 70
contacts the bottom ends 82 of the respective recesses 76, which causes the upper
member 38 to pull upwardly on each bolt to simultaneously pull upwardly on the
stripper plate 42 and move the stripper plate 42 away from the wallboard sheet 18.

Referring now to FIGs. 1A, 1B and 2A-2C, at least one and preferably
a plurality of punching rods or punches 84 are attached to the upper member 38. In
the illustrated embodiment, each of the punches 84 has a cylindrical cross-sectional
shape but it should be appreciated that the punches 84 may each have the same
shape or different shapes. Also, the punches 84 may have square-shaped cross-
sectional shape or have any suitable cross-sectional shape. The punches 84 each
have an outer diameter that is less than the respective inner diameters of the flat
plate 66, stripper plate 42, the stripper bushings 46, the die plate 20 and the die
bushings 22 so that the punches can move reciprocally through the through-holes 68
formed by the aligned holes in the flat plate 66, the stripper bushings 46, the stripper
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plate 42, the die plate 20 and the die bushings 22. Each punch 84 has a length that
enables the punch to extend fully through the wallboard sheet 18 during each
downward stroke of the upper assembly 16. It should be appreciated that the
punches 84 may have any suitable length and may have a length that enables the
punches to extend partially through or fully through a wallboard sheet 18.

At least one biasing member 86 is attached to the upper member 38
and biases the stripper plate 42 against the wallboard sheet 18 until the ram 40
moves the upper member 38 from a first position or contact position shown in FIG.
1A to a second position or non-contact position shown in FIG. 1B. The biasing
member 86 includes a housing 88 having at least one biasing device, such as coil
spring 90, which biases a post 92 such that the post maintains contact and tension
on the stripper plate 42. The post 92 is movably connected to the housing 88 and
moves from a retracted position, where the post 92 is engaged with the stripper plate
42 (FIG. 1A), to a fully extended position, where the biasing member 86, and thereby
the post 92, is moved away from and is not engaging the stripper plate 42.
Specifically, the biasing member 86 biases the stripper plate 42 against the
wallboard sheet 18 during a punching or stamping operation until the upper
assembly 16 moves away from the lower assembly 14 and the punches 84 are
spaced from or above the wallboard sheet 18.

Referring to FIGs. 1A, 2A, 2B and 2C, in operation, the upper assembly
16, and more specifically, the upper member 38 is in an upper, non-contact position
relative to the lower assembly 14. In this position, the punches 84 are spaced from
and above the wallboard sheet 18 to enable the wallboard sheet 18 to be placed in
position on the die plate 20 and aligned by the pilot pin 30 or indexed or advanced to
another punch position on the die plate 20. To punch or stamp one or more holes 28
in the wallboard sheet 18, the ram 40 moves the upper member 38, and thereby the
stripper plate 42, downwardly toward the lower assembly 14.

As the stripper plate 42 engages the wallboard sheet 18, the piercing
edges 52 of each of the stripper bushings 46 engage the wallboard sheet 18 to pre-
cut the face paper layer on the top surface of the wallboard sheet. Also, the post 92
of the biasing member 86 engages the stripper plate 42, causing the post to retract
or push upwardly into the housing 88 against the biasing force of the coil spring 90 in
the housing 88. As such, the biasing member 86 applies a downward biasing force
or pressure on the stripper plate 42 to maintain the position of the stripper plate
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during a punching operation. Simultaneously, the punches 84 move through the
respective through-holes 68 and the heads 80 of the bolts 70 move upwardly within
the recesses 76 in the upper member 38. Initially, the punches 84 move through the
pre-cut openings in the upper or top face paper layer on the wallboard sheet 18 to
form clean, non-fragmented holes through the face paper layer. The punches 84
continue to move through the wallboard sheet 18 and at least partially move into the
respective die bushings 22. The cutting clearance between the outer surfaces of the
punches 84 and the inner surfaces of the die bushings 22 are configured to be in the
range of 0.0010 inches to 0.0020 inches so that the bottom face paper layer on the
bottom surface of the wallboard sheet 18 is cut cleanly. As such, little to no paper
fragments are generated as the punches 84 move through the bottom face paper
layer. In the illustrated embodiment, the cutting clearance is 0.0015 inches but may
be any suitable clearance value.

Referring now to FIG. 1B, after the punched holes 28 are formed in the
wallboard sheet 18, the ram 40 moves the upper assembly 16 away from the lower
assembly 14 causing the punches 84 to move upwardly through the through-holes
68 and the biasing member 86 to move upwardly away from the stripper plate 42.
The biasing force or pressure on the stripper plate 42 is released when the post 92
of the biasing member 86 disengages from the top surface 62 of the stripper plate
42. As the upper assembly 16 moves upwardly away from the lower assembly 14,
the heads 80 of the bolts 70 move downwardly within the respective recesses 76 in
the upper member 38. When the heads 80 contact the lower or bottom end 82 of the
recesses 76, the upper member 38 lifts upwardly on the heads 80 and
simultaneously lifts the stripper plate 42 upwardly away from the wallboard sheet 18.
After the stripper plate 42 is disengaged from the wallboard sheet 18, the wallboard
sheet 18 is moved to a next punch position or is removed from the punch assembly
for further processing. The above process is repeated to form holes in the same
wallboard sheet 18 or in another wallboard sheet.

The punching assembly and process described above forms one or
more pre-cut openings in the face paper layer on a top surface of a wallboard sheet
prior to the punching assembly punching or stamping holes through the wallboard
sheet so the clean and clear holes are formed in the wallboard sheet. As a result,
the holes in the punched wallboard sheet do not include paper fragments protruding
into the holes at the top and bottom surfaces of the wallboard sheet. Thus, a

8
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punched wallboard sheet is produced that has an enhanced aesthetic appearance
and enhanced acoustical damping properties.

While particular embodiments of the present punch assembly and
methods of punching a wallboard sheet have been shown and described, it will be
appreciated by those skilled in the art that changes and modifications may be made
thereto without departing from the invention in its broader aspects and as set forth in

the following claims.



CLAIMS
What is claimed is:

1. A punch assembly for creating clean holes in a wallboard sheet having
at least one surface with a face paper layer, comprising:

a frame having a lower assembly configured to support the wallboard sheet;

a plate on an upper frame assembly being reciprocable relative to the at least
one surface of the wallboard sheet, said plate including an upper surface, a bottom surface
that faces the wallboard sheet, and at least one bushing hole having an upper end with a
recessed portion extending along a longitudinal axis of the plate;

at least one stripper bushing being non-fixedly seated in said at least one
bushing hole in the plate and removably connected to the plate, said at least one stripper
bushing including a top end and a bottom end, a through hole extending from said top end to
said bottom end, a flange projecting laterally outwardly from the top end and seated in said
recessed portion of said at least one bushing hole, and a piercing edge extending from said
bottom end of said at least one stripper bushing and at least partially beyond said plate

a backing plate placed on said at least one stripper bushing and secured to
said plate on the upper frame assembly, said backing plate including a through-hole and
configured to hold said at least one stripper bushing in said at least one bushing hole; and

at least one punch configured to move through the holes in the at least one
stripper bushing and said backing plate,

wherein in operation, the plate is moved against the at least one surface of the
wallboard sheet so that the piercing edge of the at least one stripper bushing contacts the face
paper layer and at least partially cuts the face paper layer prior to the at least one punch
moving through the wallboard sheet to form at least one clean hole in the wallboard sheet.

2. The punch assembly of claim 1, wherein the piercing edge is a single
continuous edge.

3. The punch assembly of claim 1, further comprising a die plate on said
lower assembly positioned below the wallboard sheet and configured for supporting the
wallboard sheet.

4, The punch assembly of claim 3, further comprising a plurality of die

bushings removably attached to the die plate, wherein the die bushings include holes that are
each aligned with a corresponding one of the holes in the stripper bushings.

10
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5. The punch assembly of claim 1, wherein the piercing edge is a non-
continuous edge.

6. The punch assembly of claim 1, further comprising:

a die plate including a plurality of die bushings configured for supporting the
wallboard sheet, each of the die bushings including a hole;

a plurality of stripper bushings connected to the plate on the upper frame
assembly, each of the stripper bushings including a hole and a piercing edge;

a plurality of punches aligned with corresponding holes in stripper bushings
and the die bushings, and configured for moving through the holes in the stripper bushings
and the die bushings,

wherein in operation, the plate is moved against the upper face paper layer of
the wallboard sheet so that the piercing edges of each of the stripper bushings contact and at
least partially cut the upper face paper layer prior to the punches moving through the holes in
the stripper bushings, the wallboard sheet and at least partially into the holes in the die
bushings to respectively form a plurality of clean holes in the wallboard sheet.

7. The punch assembly of claim 6, further comprising at least one biasing
device attached to the upper frame assembly and configured for biasing the stripper plate
against the wallboard sheet when the upper assembly is in the contact position.

11
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FIG. 3B
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