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ABSTRACT

An automated saw system, including a saw head
movable 1n a cutting stroke and rotatable in angle to
perform miter cuts and a lumber feed conveyor to feed
lumber to be cut to the saw head. The short lumber
member conveyor has a floating gripping assembly that 1is
shiftable along a substantially linear path that is
substantially parallel to the lumber long axis whereby a
short lumber member cut from the lumber 1s supported by
the short lumber member conveyor during at least part of
a cutting process and, after the cutting process 1s
complete, 1s conveyed from the vicinity of the saw head

to an out-feed area for removal.
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AUTOMATED SYSTEM FOR PRECISION CUTTING SHORT PIECES OF
LUMBER

FIELD OF THE INVENTION

[0001] The 1nvention generally relates to
automated lumber cutting systems. More particularly the
invention relates to precision cutting of short sections

of lumber.

BACKGROUND OF THE INVENTION

[0002] Rising labor costs and demands for more
time and cost efficient construction have made it
desirable to construct building components and modules
off site at specialized fabrication facilities. With
wood frame structures, especially prefabricated
residential structures, there are great economlies to be
realized by providing automated equipment that can
measure and cut lumber components utilized in wall
panels, roof trusses, and other prefabricated structures.
Where a particular structural element 1s repeated over
and over the use of such automated equipment can decrease
construction time and lower cost. The economies of this
approach are even more appeéling for custom structural
designs. For wood frame structures where the framing 1is

constructed on site, precutting and marking lumber at an

off site location can create a kit design minimizing

measuring, sawing, and the need for specialized labor on

site. This can result in faster construction as well as
minimized cost. On site construction errors can also be
minimized.

[0003] The use of prefabricated trusses or panels

also minimizes construction delays due to the
interference of bad weather at the construction site.

Trusses and panels can be constructed i1n a controlled
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indoor environment without weather affecting the
efficiency of the workers and equipment involved.

[0004] Prefabricated roof trusses in particular,
generally 1nclude multliple pieces of lumber that must be
precislion cut to specific lengths as well as having
precision mitered ends to form tight fitting joints. A
typical roof truss i1ncludes two top chords, a bottom
chord, several webs and may also include wedges and
overhangs. Many of these pileces require a preparation of
mitered cuts at the ends of the lumber pieces. Many of
the pieces will require multiple mitered cuts on an end.
For a truss to achieve 1ts maximum structural integrity
and strength the joints between the various wooden parts
must be tight fitting. Thus, precision cutting of truss
members 1s quite 1mportant to creating a truss that meets
engineering standards.

[0C005] In response to these needs, the process
for cutting and mitering truss members, 1n many
circumstances, has been automated for improved precision,
speed and efficiency.

[0006]) Prefabricated roof trusses i1in particular,
generally include multiple pieces of lumber that must be
precision cut to specific lengths as well as having
precision mitered ends to form tight fitting joints. As
depicted in Fig. 1, a typical roof truss includes two top
choras TC, a bottom chord BC, several webs WB and may
also include wedges WD and overhangs O.

[0007] As can be seen by examining Fig. 1, many
of these pileces require a preparation of mitered cuts at
the ends of the lumber pieces. Many of the pieces will
requlire multiple mitered cuts on an end. For a truss to
achieve 1ts maximum structural integrity and strength the
jolnts between the various wooden parts must be tight

fitting. Thus precision cutting of truss members 1s
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quite important to creating a truss that meets
engineering standards.

[0008] Thus, the process for cutting and mitering
truss members, 1in many circumstances, has been automated
for improved precision.

[0009] In particular, when cutting lumber for
roof trusses some of the lumber members can be guite
short. Some lumber members in roof trusses may be as
short as six 1inches.

0010} While currently existing automated
measuring and cutting equipment can cut pleces of lumber
to this length, current equipment has certaln
limitations. For example, once a short lumber member is
cut it generally drops into a scrap bin because much
currently available lumber cutting equipment has no way
of conveying short lumber members once they are cut.

[0011] Another limitation of currently available
automated measuring and cutting equipment 1s that once a
single cut severing the short lumber member from a longer
lumber member 1s made 1t 1s not possible for the
automated equipment to make further cuts in that short
lumber member. For example, 1f a 12 inch lumber member
1s required with two mitered cuts on each end, current
automated equipment can perform the two mitered cuts on
the first end without difficulty and then advance a
longer section of lumber from which the short member 1is
being cut to a position where the third cut can be made.
Once the third cut 1s made however, the short lumber
member drops into a scrap bin and 1is no longer available
for making the fourth cut. Thus the fourth cut either
must be made by hand or the short member must be manually

prepared in its entilirety.
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[0012] Ancther limitation of the existing
equlpment 1s that because short lumber members are not
conveyed further once they are cut but drop 1nto the
scrap bin along with true scrap pieces of material to be
discarded the desired short lumber members must be sorted
out by an operator from the true scraps in the bin. With
very short lumber members 1t may be very difficult to
discern what members are 1in fact scrap to be discarded
and what lumber members are in fact usable pieces that
must be retrieved.

[0013] Thus, the automated lumber cutting
industry would benefit from a system for handling short
pieces of lumber while still retaining the ability to

make precilision cuts on the short lumber members.

INVENTION

L]

SUMMARY OF TH.

[0014] In one aspect of the present 1nvention, an
automated saw system for cutting a pliece of lumber
generally comprises a saw for cutting a piece of lumber
and a carrier located relative to the saw and moveable in
a direction for positioning the piece of lumber for
cutting by the saw. The carrier i1s adjustable 1in a
direction substantially orthogonal to said direction of
movement,

[0015] In another aspect ©of the present
invention, a method of cutting a short piece of lumber
generally comprises securing a piece of lumber between
jaws of a carrier. The piece of lumber is conveyed to a
saw 1n a direction substantially parallel to a
longitudinal axis of the piece of lumber. At least one
of the jaws of the carrier i1s adjusted in a direction

substantially orthogonal to the conveying direction of

the piece of lumber. The piece of lumber 1s cut.
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[0016] Other features of the present invention
will be 1in part apparent and in part pointed out

herelinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Fig. 1 depicts an exemplary roof truss of
the prior art;

(0018] Fig. 2 1s a schematic plan view of an
automated saw system 1n accordance wlth the present
invention;

[0019] Fi1g. 3A 1s a schematic elevation view of
the automated saw system;

[0020] Fig. 3B 1is an enlarged fragmentary
perspective view 0f the automated saw system;

[0021] Fig. 4 1s a perspective view of a floating
jaw assembly of the automated saw system;

[0022] Fig. 5 1s a partial exploded perspective
view ¢of the floating jaw assembly with parts removed for
clarity;

[0023] Fig. 6 1s a perspective view of a short
member conveyor of the automated saw system i1ncluding a
carriage and the floating jaw assembly;

[0024] Fig. 7 1s a schematic depiction of
exemplary cuts to be made in a lumber member in
accordance with the present invention; and

[0025] Fi1g. 8 18 a perspective view of an
exemplary automated saw system 1n accordance with the
invention.

[0026] Corresponding characters indicate
corresponding parts throughout the several views of the

drawings.
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DETAILED DESCRIPTION OF THE DRAWINGS

[0027] Referring to Figs. 2, 3A, 3B, and 8, the
automated saw system 10 of the present invention is
generally shown. As shown in Fig. 8, it generally
includes lumber feed conveyor 12 and saw station 13.
Lumber feed convevor 12 generally i1ncludes transverse
conveyor portion 20 and longitudinal conveyor portion 22.
Lumber feed conveyor 12 transports lumber members (not
shown in Fig. 7) to the saw station 13 for cutting.
Lumber feed conveyor 12 transports lumber members from a
magazine feeder 23, a bunk feeder (not shown) or another
source of supply for lumber members. Transverse conveyor
portion 20 receives lumber members from the magazine
feeder 23 and transports them in a direction transverse
to their longitudinal axes to the longitudinal conveyor
portion 22. Further details of conveyor portions,
process controllers, and operational details may be found
in U.S. Patent 6,539,830, owned by the owner of the
instant application and 1ncorporated herein by reference.
“Boards”, “lumber”, and lumber members” are intended to
be interchangeable herein unless the context clearly
indicates the contrary.

[0028] Longitudinal conveyor portion 22

transports lumber members in a longitudinal direction
parallel to their longitudinal axes (see Fig. 2, which
illustrates a longitudinal axis 24' of a lumber member
24), to the saw station 13. Longitudinal conveyor
portion 22 may include gripper 27 that grips an end of a
respective lumber member and precisely positions it for
rlacement of cuts along the lumber member.

[0029] Referring to Figs. 2-3B, the saw station
13 generally includes saw 14, short member conveyor 1o,
and process controller 18. The saw 14 generally 1includes

motor 28, blade 30 and support 32. Saw motor 28 drives

(I o104
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saw blade 30. Saw 14 may be a circular-—-saw based saw as
depicted herein, however 1t is to be understood that saw
14 may include other types of motorized saws or cutters
such as a band saw, a recilprocating saw, a laser cutter
or a high pressure water cutter. Saw motor 28 may be
linked to saw blade 30 via a transmission or reduction
drive (not shown.)

[0030] Saw support 32 generally includes cutting
stroke piston 34, angle adjuster 36, and elevation
adjuster 38 (Fig. 3B). Cutting stroke piston 34 may be a
pneumatic piston, hydraulic piston, or another form of
electromechanical operator that moves saw blade 30 1n a
cutting stroke as indicated by arrow Al 1n Fi1ig. 3B (sece
also Fig. 2 showing the saw blade 30 moved in broken
lines).

[0031] Angle adjuster 36 may rotate saw blade 30

about cutting stroke piston 34 as 1ndicated by arrow AZ

in Fig. 3B. Desirably angle adjuster 36 1s capable of
adjusting saw blade 30 from about two degrees from the
horizontal to about one hundred seventy eight degrees
from the horizontal. Angle adjuster 36 may be based upon
pneumatic, hydraulic, electric motor or another suitable
actuator adjusting the angle of saw blade 30. Thus the
saw blade 30 is moveable in a cutting stroke with
adjustment to a miter angle.

[0032]

pr— |

Elevation adjuster 38 adjusts the height
of saw blade 30 relative to the position of lumber member
24 in the direction as indicated by A3 in Fig. 3B.
Elevation adjuster 38 is desirably adjustable in small
increments. For example, elevation adjuster 38 may be
adjustable in increments of about 0.030 of an inch or
approximately one-thirty-second of an inch or about 0.8
millimeters. The adjuster may be, for example, long

belts, rack and pinion mechanilism, a servo motor, chain
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drive or other mechanism to translate servo’s rotation to
the linear elevation adjustment. The saw blade 30,
cutting stroke piston 34, and angle adjuster 36 are
preferably all elevated by the elevation adjuster 38.

[0033] Referring to Figs. 2-3B and 6, the short
lumber conveyor 16 generally includes base assembly 40
and carrier 42. Base assembly 40 generally includes in-
feed end 44, out-feed end 46 and tracks 48. Tracks 48
interconnect in-feed end 44 to out-feed end 46.

[0034] As best shown 1n Fig. 6, in-feed end 44
generally includes 1in-feed tongue 54, in-feed roller 5¢,
idler pulley 60, and pulley support 62. In-feed tongue
54 serves to support lumber members at the in-feed end.
In-feed roller 56 may be positioconed partially surrounded
by in-feed tongue 54 as depicted in Fig. 3A.

[0035] Out-feed end 46 generally includes
actuator motor 50, actuator transmission 52, out-feed
tongue, 64 and out-feed roller 68. Actuator motor 50
drives belt 58 wvia actuator transmission 52. Actuator
motor 50 operates in two directions and is controlled by
process controller 15, TIdler pulley 60 supports belt 58.
Pulley support 62 supports i1dler pulley 60. Out-feed
tongue 64 1is an elongated structure and essentially a
mirror 1mage of in-feed tongue 54. Out-feed tongue 64
also may surround out-feed roller 68.

[0036] Tracks 48 may include, for example, two
straight polished rods upon which gripper head 42 may
travel back and forth between i1n-feed end 44 and out-feed
end 46. Tracks 48 may also include other structures that
allow the linear translation of gripper head 42 between
in-feed end 44 and out-feed end 46.

[0037]) Gripper head 42 generally includes sliding
assembly 70 and gripping assembly 72.

T f LA B
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[0038] Sliding assembly 70 as depicted here is
adapted to slide along rods 74. Sliding assembly 70 may
be any sort of assembly, for example a carriage, that
allows gripper head 42 to translate substantially
linearly between 1n-feed end 44 and out-feed end 46.

[0039] Grippling assembly 72, as best seen in
Figs. 4 and 5, generally includes body 76, active
moveable jaw 78, and jaw 80. Moveable jaw 78 is
positioned so as to be opposed by jaw 80. Body 76
supports moveable jaw 78 and jaw 80. Moveable jaw 78 is
connected to an actuator 79 (Fig. 5), which can be
preferably electric or pneumatic, and which moves
moveable jaw 78 toward jaw 80 with sufficient force to
secure lumber members.

[0040] Jaw 80 may float to compensate for warping
in lumber members. The floating jaw 80 generally
includes plate 84, clamp members 86, jaw member 88,
spring 90, washer 92 and bolt 94. In the depicted
embodiment, Jjaw member 88 1s held 1in close opposition
wlth plate 84 by clamp members 86. Jaw member 88 can
slide in a vertical direction relative to plate 84.
Spring 90 1is secured at spring plate 96 by bolt 84 and
washer 92 so that spring 80 tends to bias jaw member 88
in a downward direction. Plate 84 1s secured to body 76
to support jaw member 88 generally in opposition to
moveable jaw 78.

[0041] Jaw member 88 has a serrated face 98
displaying a plurality of sharp corners 100. Moveable
jaw 78 has a ridged face 102 displaying rounded corners
104.

[0042] In operation lumber 1s fed to automated
saw system 10 via the lumber feed conveyor 12. Lumber
members 24 are transferred by transverse conveyor portion

20 to longitudinally conveyor portion 22. When a lumber

I I'Ir g
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member 24 1s in position, saw blade 30 is adjusted by
process controller 18 so that saw blade 30 is in proper
position based on operation of miter adjuster 36 and
elevation adjuster 38. A cutting stroke is performed via
cutting stroke piston 34.

[0043] When 1t 1s desired to cut a short lumber
member 24, gripper head 42 transits to in-feed end 44 of
pase assembly 40. At this point gripper head 42 grips
lumber member 24.

[0044] To grip lumber member 24, moveable jaw 78
1s moved toward jaw 80. Jaw member 88 1is brought into
contact with lumber member 24 so that serrated face 98
tightly grips lumber member 24. Ridged face 102 of
moveable jaw 78 grips lumber member 24 but allows more
slippage than serrated face 98. Jaw 78 could be adopted
to float within the scope of the invention.

(0045] Referring also to Fig. 7, after desired
miter cuts Cl, C2 are made on a leading edge of lumber
member 24, lumber member 24 1is advanced so that gripping
assembly 72 1s moved toward out-feed end 46. Thus,

gripping assembly 72 1is beyond saw blade 30 for the

making of trailing edge cuts.

[0046] After an i1nitial trailing edge cut C3 1is

made by saw blade 30, gripping assembly 72 moves toward
out-feed end 46 to position lumber member 24 for a second
trailing edge cut C4 if needed. Cutting stroke piston 34
1s actuated to perform a cutting stroke thus making a
second or further miter cut on the trailing edge of short
lumber member 24. Once the tailing edge cuts on lumber
member 24 are completed, gripping assembly 72 moves

further toward out-feed end 46 of short lumber conveyor

lo.



1 I R

CA 02586509 2007-04-26

11

[0047] Thus, short lumber member 24 1s
transferred from grippling assembly 72 to be supported by
out-feed tongue 64 and out-feed roller 68.

[0048] If short lumber member 24 is cut from a
lumber member 24 that 1s warped or otherwise not
straight, short lumber member 24 may become pinched
against out-feed tongue 64 or out-feed roller 68. When
this occurs, floating jaw 80 can move 1in an upward
direction because of the resilient bias of spring 90.
Thus, preventing damage to short lumber member 24 while
exiting over out-feed tongue 64 and out-feed roller 68.
Once short lumber member 24 is positioned on out—-feed
tongue 64 and out-feed roller 68 gripping assembly 72
releases short lumber member 24 and another cycle can
begin.

[0049] The automated lumber cutting system of the
present invention solves many of the above-discussed
problems. By way of summarizing the foregoing, the
automated lumber cutting system of the present i1nvention
generally includes a transverse lumber conveyor, a
longitudinal lumber conveyor, a saw head and a short
member conveyor having a floating head.

[0050] The transverse lumber conveyor of the
present 1nvention transports and loads lumber members to
be cut into the longitudinal lumber conveyor. The
transverse lumber conveyor transports lengthy lumber
members 1n a direction transverse to theilr longitudinal
axis from a storage area or magazine which feeds the
lumber members.

[0051] The longitudilinal lumber conveyor moves the
lumber members in a direction parallel to their long axis
and feeds the lumber members to the saw head for cutting.
The longitudinal lumber conveyor 1s capable of precisely

positioning lumber members for marking and cutting.

| I g
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[0052] Once the longitudinal conveyor positions a
lumber member, the saw head can execute a cutting stroke.
The saw head 1s desirably oriented so that the cutting
stroke is horizontal and substantially perpendicular to

the long axis of the lumber member.

[0053] The saw head 1s also capable of rotation
about the stroke axis or an axis parallel to the stroke
axls to allow positioning of the saw blade for miter cuts
of the lumber members. In addition, the saw head may be
adjustable in a vertical direction perpendicular to the
saw stroke axis 1n order to allow for multiple miter cuts
to be made as desired on wide pieces of lumber fed to the
saw head.

[0054)] The short member conveyor generally
includes a gripping head capable of gripping the lumber
member and separating the a short lumber member from the
long lumber member and precisely positioning it relative
to the saw head to allow for making of multiple mitered
cuts on the trailing end of the short lumber member. In
one embodiment of the invention, the gripping head
includes a floating gripper jaw as described previously
herein that can move vertically to compensate for warped
or bowed lumber that might become pinched in handling
equipment.

[0055] In view of the above, 1t will be seen that
the several features of the i1nvention are achieved and
other advantageous results obtained.

[0056] When introducing elements of the present
invention or the preferred embodiment (s) thereof, the
articles "a", "an", "the" and "said" are intended to mean
that there are one or more of the elements. The terms
"comprising", "including" and "having" are i1intended to be
inclusive and mean that there may be additional elements

other than the listed elements.

1 1o "o



ol | A 11

CA 02586509 2007-04-26

13

[0057] As various changes could be made in the above
without departing from the scope of the invention, 1t 1is
intended that all matter contained 1n the above
description and shown in the accompanying drawings shall
be i1nterpreted as i1llustrative and not i1in a limiting

SellsSe.
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WHAT IS CLAIMED IS5:

1. An automated saw system for cutting a piece of
lumber, the saw system comprising:

a saw for cutting a piece of lumber;

a carrier located relative to the saw and moveable
in a direction for positioning the piece of lumber for
cutting by the saw, the carrier being adjustable in a
direction substantially orthogonal to said direction of

movement.

2. A saw system as set forth in claim 1 wherein
the carrier comprises a floating jaw, the jaw being
moveable in said direction substantially orthogonal to

sald direction of carrier movement.

3. A saw system as set forth in claim 2 wherein
the carrier comprises a spring, the floating jaw moving
in said orthogonal direction against the bias of the

spring.

4 . A saw system as set forth in claim 2 wherein
the carrier comprises a second jaw, the second jaw being
moveable relative to the floating jaw for securing a

priece of lumber therebetween.

5. A saw system as set forth in claim 4 wherein at
least one of the floating jJjaw and second jaw comprise a
serrated face have sharp protrusions and the other

comprising a rigid face having rounded protrusions.

6. A saw system as set forth in claim 1 wherein

the carrier 1s moveable relative to the saw.

. o
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7. A saw system as set forth in claim 6 further
comprising a substantially linear track, the carrier

moving along the track.

3 . A method of cutting a short piece of lumber,

the method comprising:

securlng a piece of lumber between jaws of a
carrier;

conveying the piece of lumber to a saw in a
direction substantially parallel to a longitudinal axis
of the piece of lumber;

adjusting at least one of the jaws of the carrier in
a direction substantially orthogonal to the conveying
direction of the piece of lumber;

cutting the piece of lumber.

9. A method as set forth in claim 8 further
comprising a step of moving the carrier from a first side
of the saw to a second side of the saw after cutting the

piece of lumber.

10. A method as set forth in claim 9 further

comprising a step of cutting the piece of lumber.

11. A method as set forth in claim 8 further
comprilsing:

rotating the saw to adjust a cutting angle of the
sSaw;

cutting the piece of lumber with a second cut.

Smart & Biggar

Ottawa, Canada
Patent Agents
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FIG. 4
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FIG. 5
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