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Abstract of the Disclosure

A log handling and cutting system which cuts logs into lengths, and
allows for maximum use of fiber. The system includes equipment for singulating
the logs, optimally removing the bark from the logs, scanning the true log image,
cutting the logs to length, and sorting the cut logs arranged in a sequence of coupled
operations. The logs are singulated using a dual quadrant singulation system to
provide maximum singulation reliability, thereby allowing a single operator to
attend to this process. Once singulated, the logs are fed automatically into a
debarker where the diameter and volume are scanned and debarker-operating
parameters are set for optimum bark removal. The log is then scanned, tree length,
using a unique scanning system, which determines the true image of the log. This
enables the determination by computer of the optimum bucking solution of the log
as well as a proper sorting of the optimum random lengths. The saws are adjusted
In response to the computer solution and the log is positioned by a positioner
according to a computer generated reference datum. This results in the log being
positioned for cutting to the optimum random lengths. A command signal is sent
from the computer to the log sorting system, which tracks the position of the
random lengths and allows them to be sorted to the appropriate sort storage bin.
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METHOD AND APPARATUS FOR SINGULATING
DEBARKING, SCANNING AND AUTOMATICALLY
SAWING AND SORTING LOGS INTO LENGTHS
FIELD OF THE INVENTION

This invention relates to a method and apparatus for singulating,
debarking, scanning and automatically sawing and sorting logs into lengths. More
particularly, this invention relates to a high product system and apparatus for
processing raw logs into debarked optimum lengths for sawing into the maximum
amount of lumber per log.

BACKGROUND OF THE INVENTION

For raw logs to be cost effectively processed into random lengths
without bark for use in a sawmill, it 1s important that this process is done with
speed, accurate information obtained about the log, and accurate cutting into the
maximum number of usable lumber per log. The speed requirement is determined
in part by the efficient singulation of the logs from a log pile into the log processing
system, in part by the rate at which bark can be removed optimally, with a mini-
mum amount of white waste, 1n part by the rate at which the log can be quickly and
accurately positioned and cut by the saws and in part by the rapid effective removal
system of the random lengths. The accuracy of the information obtained about a
log 1s determined by the type of conveying system, the type of scanner and whether
the log 1s scanned with bark on or bark off. The accuracy of cutting the logs into
lengths is determined in part by the required log process speed and in part by the
system and equipment in which the log is positioned relative to the saw.

Considerable effort has been expended over the years to develop
efficient and high speed log processing systems. The prior art that has been
developed includes equipment and systems disclosed 1n the U.S. patents listed
below.

U.S. Patent No. 5,119,930, granted June 9, 1992, Stelter, discloses
and protects a single quadrant-type log sorter. Stelter, in Figures 1 and 2, illus-
trates in dotted lines, a counterweight 70 which reduces the force necessary to raise
the quadrant 16. Stelter also discusses at column 4, lines 53-56, the use of a
double-acting cylinder 56 so pressure may be provided on both sides of a piston to
raise and lower the quadrant and rectify a portion of the live load. Stelter does not,

however, disclose dual quadrants.
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U.S. Patent No. 5,722,475, granted March 3, 1998, Lammi,
discloses a design of ring type debarker using rotary cutting heads 23. The ring or
rotor 4 can be varied in speed, as stated in the abstract, and in column 2, lines 60-
63. The speed of the rotor disk 4 can be adjusted continuously due to variations In
log diameter, surface finish, irregularities and the like. It is mentioned in column
2, lines 64-67, that the rotational speed of the cutting head should be kept nearly
constant regardless of variations in the rotor speed. Lammui therefore does not
disclose variable ring or rotor speed or variable force on the cutting blades.

U.S. Patent No. 4,609,020, granted September 2, 1986, Hutson, i1s
one of several Hutson patents which disclose a log debarker system which has a
rotor assembly 26 which uses a plurality of debarking tools 28 (kmives), the
combination rotating in a rotor housing assembly 24. There is no mention of
varying the force on the debarking tools 28 or rotor or log feed speed as a function
of diameter.

U.S. Patent No. 5,117,881, granted June 2, 1992, Simpson, assigned
to Nicholson Manufacturing Company, discloses a ring type debarking apparatus
which includes counterbalance weights 64 for rotary cutters 22. The counterbalance
weights 64 offset centrifugal and gravitational forces. The debarker also includes
rotary cutting units 18 on ends of swing arms 24. The debarker ring 22 rotates (see
column 2, lines 8-9) but presumably at a constant speed. There is no mention of
varying ring speed, tool tip force or log feed speed as a function of log diameter.

U.S. Patent No. 4,330,019, granted May 18, 1982, Murphy et al.,
discloses a sawmill for cutting logs into lengths which allows for maximum use of
the wood. An electronic scanner surveys the log as it is delivered to a support and
obtains log profile data which is transmitted to a computer. Signals sent by the
computer to each of the saws cause the saws to take up positions which ensure that
the log is cut into optimum random lengths. The Murphy et al. system utilizes a
reference datum line or cutting plane (see column 1, lines 55-56) for positioning the
log. Murphy et al. disclose a "reach out" cylinder 126 and an end plate, but these
are used to assess the position of the butt end of the log and do not push the log 1nto
any particular position. The log therefore remains in its initial rest position.
Murphy et al. also disclose a scanner 100 which may use conventional single or
double axis techniques for scanning (see column 4, lines 28-29) as well as a master
control unit 110.

Vom i BT NPT FARA P p Sied s miiias T
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U.S. Patent No. 4,468,993, granted September 4, 1984, McCowan et
al., discloses a log bucking station in which a log is scanned to determine its size and
shape. The scan data is analyzed by a computer which determines the optimum
locations for cuts on the log. The proposed cut locations are optically displayed on the
log by a laser for inspection by the operator. The operator can overrule the computer.
McCowan et al. permit the distance between the pairs of saws to be varied because the
saws run on tracks. By varying the distance between the two travelling saws 26 and
28, it is said that it is possible to optimize the saw cut locations.

SUMMARY OF INVENTION

The present invention overcomes or greatly reduces the disadvantages
of known systems of processing raw logs into debarked random cut lengths prior to
delivery of the logs to a chipping or log sawing apparatus.

The invention is directed to a log processing and cutting system
comprising: (a) a log infeed deck; (b) a log teeder; (¢) a dual quadrant singulator
located downstream of the log feeder; (d) a barker infeed conveyor; (¢) a log barker
located downstream of the barker infeed conveyor; (f) a barker outfeed conveyor
located downstream of the log debarker; (g) a bucking line scanner which scans the
debarked log and by means of an associated computer, determines the log profile of
the debarked log and determines optimum cutting locations on the log; (h) a conveyor
located downstream of the bucking line scanner for conveying the scanned log to a
bucking line; (1) a cradle in which the scanned log 1s held; (j) a bucking line positioner
which contacts an end of the scanned log and moves it to an optimum position for
cutting by a cut-ott saw; (k) a bucking line cut-oft saw which cuts the log at the
optimum location determined by the computer from the log profile information
ascertained by the scanner; (1) a bucking line outfeed conveyor located downstream of
the cut-oft saw for conveying away the cut log; and (m) a log sorter which directs the
cut log to a log sorting station.

The dual quadrant singulator can comprises a lower quadrant singulator
and an upper quadrant singulator, the pair of singulators operating in combination to
single out and elevate individual logs.

The debarker can incorporate rotating rings, which can hold debarking

knives and the force exerted on the cutting knives and the speed of rotation of the
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rings can be varied according to log profile characteristics of an individual log. The
bucking line scanner can determine the log profile by three laser scans, to determine
the volume and shape of the log being scanned at incremental log lengths.

The computer can instruct the cut-oft saw to move in advance of the
log reaching the cradle in order to minimize saw travel during the log cutting
operation. The log positioner can comprise a hydraulic piston and cylinder, the piston
extending a specified distance as determined by the computer, based on log profile
and volume data as determined by the log scanner, and thereby positioning the log in
optimum position.

The system can include a pair of spaced apart cut-off saws, the
locations of the pair of cut-off saws being variable according to optimum saw location
cut points on the log to be cut, as determined by the computer based on log scan data
determined by the scanner.

The present invention also provides a log cutting system comprising:
(a) a log teeder; (b) a bucking line scanner which scans a log on the feeder and by
means of an associated computer, determines the log profile of a debarked log and
determines optimum cutting locations on the log; (c) a conveyor located downstream
of the bucking line scanner for conveying the scanned log to a bucking cradle; (d) a
cradle in which the scanned log is held; (¢) a bucking line positioner which contacts an
end of the scanned log and moves it to an optimum position for cutting by a cut-off
saw; () a cut-off saw which cuts the log at the optimum location determined by the
computer from the log profile information ascertained by the scanner; and (g) an
outfeed conveyor which conveys away the cut log.

The present invention also provides a log processing system
comprising: (a) a log infeed deck; (b) a log feeder; (¢) a dual quadrant singulator
located downstream of the log feeder; (d) a barker infeed conveyor; (¢) a log barker
located downstream of the barker infeed conveyor; (f) a barker outfeed conveyor
located downstream of the log debarker; (g) a bucking line scanner which scans the
debarked log and by means of an associated computer, determines the log profile of
the debarked log and determines optimum cutting locations on the log; and (h) a
conveyor located downstream of the bucking line scanner for conveying the scanned
log to a bucking line.

In a turther aspect, the invention is also directed to a method of

processing and cutting logs comprising: (a) singulating logs using a dual quadrant



10

15

20

25

30

CA 02327141 2005-07-20

_5-

singulator; (b) debarking the logs using a variable speed ring and knife system,; (c)
scanning the debarked log by means of an associated computer, which determines the
log profile of the debarked log and determines optimum cutting locations on the log;
(d) conveying the scanned log to a bucking line cradle; (¢) using a bucking line
positioner which contacts an end of the scanned log and moves it to an optimum
position for cutting; (f) cutting the log at the optimum locations as determined by the
computer from the log profile information ascertained by the scanner and according to
the positioner; (g) conveying the cut log away from the cutting area; and (h) sorting
the cut log according to a command from the computer.

The scanning of the log can be done by three laser scans, which
determine the volume and shape of the log being scanned at incremental log lengths.
A computer can command a saw to move in advance of the log reaching the cradle to
thereby minimize saw travel during the log cutting operation. The log can be
positioned in the cradle by a piston which can extend a specified distance as
determined by the computer, based on log profile and volume data as determined by
the log scanner, and thereby positioning the log in optimum position. The log can be
cut at two locations, the locations of the cuts being determined as optimum by the
computer based on log scan data ascertained by the scanner.

The present invention also provides a method of cutting logs
comprising: (a) providing a log feeder; (b) scanning a log on the teeder with a bucking
line scanner and by means of an associated computer, determining the log protfile of
the debarked log and determining optimum cutting locations on the log; (¢) conveying
the scanned log to a bucking cradie; (d) holding the scanned log in a cradle; (¢)
positioning the scanned log to an optimum position for cutting with a log positioner
which contacts an end of the scanned log to move the log; (f) cutting the log at the
optimum location determined by the computer from the log profile information
ascertained by the scanner; and (g) conveying away the cut log.

The present invention also provides a method of processing logs
comprising: (a) providing a log infeed deck; (b) providing a log feeder; (¢) singulating
the logs using a dual quadrant singulator; (d) conveying the logs to a log barker; (¢)
debarking the logs; (f) conveying the debarked logs to a bucking line scanner; (g)

scanning the debarked log with a bucking line scanner and by means of an associated
computer, determining the log profile of the debarked log and determining optimum

cutting locations on the log; and (h) conveying the scanned log to a bucking line.
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BRIEF DESCRIPTION OF THE DRAWINGS

In drawings which illustrate specific embodiments of the invention, but
which should not be construed as restricting the spirit or scope of the invention in any
way:

Figure 1 is a schematic plan of the log processing mill showing the
general arrangement and sequence of the log processing equipment and process.

Figure 2 is a detail schematic plan of the quadrant/barker area showing
the general arrangement of the log singulating and debarking equipment.

Figure 3 1s an end elevation of the dual log quadrant feeder.

Figure 4 1s a schematic plan of the cut-off saw bucking area showing
the general arrangement of the log handling, sawing and cut log conveying and sorting
equipment.

Figure 35 is an end elevation of the cut-off saw and log bucking cradle.

Figures 6a, 6b and 6¢ are plan, side and end elevations of the cut-off
saw area log positioner.

Figure 7 1s an end section view of the raw log collecting and dual
quadrant area, taken along section line 1 of Figure 1.
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Figure 8 is an end section view of the dual side by side log barkers,
taken along section line 2 of Figure 1.

Figure 9 is an end section view of the dual and cut log take away
deck, taken along section line 3 of Figure 1.

Figure 10 is a schematic of the computer monitor display showing
scanned log profile form the scanner.

Figure 11 is a schematic of the computer monitor display showing
variables of the log bucking system.

DETAILED DESCRIPTION OF SPECIFIC
EMBODIMENTS OF THE LOG PROCESSING MILL

A log handling and cutting system which cuts logs into lengths, and
allows for maximum use of fiber is disclosed. The system includes equipment for
singulating the logs, optimally removing the bark from the logs, scanning the true
log image, cutting the logs to length, and sorting the cut logs arranged in a sequence
of coupled operations. The logs are singulated using a dual quadrant singulation
system to provide maximum singulation reliability, thereby allowing a single
operator to attend to this process. Once singulated, the logs are fed automatically
into a debarker where the diameter and volume are scanned and debarker-operating
parameters are set for optimum bark removal. The log is then scanned, tree length,
using a unique scanning system, which determines the true image of the log. This
enables the determination by computer of the optimum bucking solution of the log
as well as a proper sorting of the optimum random lengths. The saws are adjusted
in response to the computer solution and the log is positioned by a positioner
according to a computer generated reference datum. This results 1n the log being
positioned for cutting to the optimum random lengths. A command signal 1s sent
from the computer to the log sorting system, which tracks the position of the
random lengths and allows them to be sorted to the appropriate sort storage bin.

This subject invention optimizes the debarking of the logs by using
input variables of log diameter, tool overlap, tool speed (SFPM - surface feet per
minute), and required tool tip force to determine the debarker feedspeed, debarker

ring RPM and the applied pressure to the debarker tools (PSI). The applied
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pressure calculation takes into account the effects of centripetal acceleration on the
tool arms at a given log diameter to ensure that the correct and optimum pressure is
applied to debarking tools.

In the system according to the invention, the logs are first singulated
from a log pile using a dual quadrant feed arrangement which enables high log
handling rates with minimal intervention by an attendant. Once singulated, the log
is fed automatically in a variable speed ring style debarker where log diameter
information is collected and the debarking procedure is optimized for tool overlap,
feedspeed, ring RPM, and tool pressure. This combination minimizes cutting
overlap and wasted white wood. This debarking process 1s adjusted dynamically by
a computer as the log diameter is changed down the log length (since logs are not
perfect cylinders). After debarking, the log i1s scanned over its entire tree length on
a belt with a triple combination scanner. This scanner system calculates the log
length, log volume and the true shape cross-section of the log down its length
thereby generating a true shape image of the log. This data includes sweep, taper,
crooks and other log imperfections. This data 1s then transmitted to an optimizing
computer, which rapidly analyzes the data and determines the optimum cut loca-
tions. The debarked and scanned log is then transferred transversely to a queuing
cradle and then into a cut cradle. As soon as the log reaches the cut cradle, a
unique log positioner locates the end of the log in relation to the moveable saw
positions and pushes the log into optimum position for cutting. Once the log is cut,
the cut portions are taken away and the saws are able to move to their next required
position, while a new log is being transferred to the cut cradle. The log that has
been cut into sections is unloaded onto a conveyor belt and 1s transferred to the cut
piece sorting area. While this transter 1s being performed, the new log 1s being cut.
This overlap of infeed, cutting and outfeed cycles reduces log handling time and
allows a smooth and efficient process to be performed in the log cut-off saw area of
the system.

Referring to the drawings, Figure 1 illustrates a schematic plan of the
overall log processing system and equipment including the general arrangement and
sequence of the log processing equipment from the raw log collection area to the
finished debarked and cut log area. Figure 1 illustrates a parallel log processing
line whereby two trains of raw logs can be debarked and cut simultaneously. It will
be understood that only one log train can be used or that further parallel log

processing lines can be added.
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As seen 1n schematic plan in Figure 1, the overall dual parallel log
sorting, singulating, debarking and log cutting trains are illustrated generally by
reference numeral 2. The first barker infeed deck 4 and the second corresponding
barker infeed deck 6 provide locations where the raw log grappler 3 can lift raw
logs from a log pile which is supplied by trucks hauling raw logs from the timber
stand, and dumping the logs on the decks 4 and 6.

The first quadrant barker feeder 8 and the second quadrant barker
feeder 10 feed raw logs from the corresponding first and second barker infeed decks
4 and 6 to corresponding first dual quadrant singulator 12 and second dual quadrant
singulator 14. The first and second stream of raw logs singulated by the first and
second dual quadrant singulators 18 and 14 are dropped onto corresponding first
barker infeed conveyor 16 (first section) and second barker infeed conveyor 18 (first
section). Once the raw logs reach the ends of the first and second conveyors 16 and
18, they are conveyed further by the corresponding first barker infeed conveyor 20
(second section) and second barker infeed conveyor 22 (second section). The
conveyors 20 and 22 then feed the respective streams of raw logs to the first
debarker 24 and the second debarker 26. The first and second debarkers 24 and 26
are unique and have automatic variable ring speed, variable cutting tool pressure,
log diameter adjustment capability and variable log speed handling capability. This
minimizes bark cutting overlap (which i1s wasteful and time consuming because the
rotating blades retrace debarked area) and depth of cut white wood (which is
wasted).

After the first and second raw logs have been optimally debarked,
they are conveyed away from the first and second barkers 24, 26 by first barker
outfeed conveyor 28 and second barker outfeed conveyor 30. The barked first and
second logs are then passed respectively through a first bucking line scanner 32 and
a second bucking line scanner 34, where the log profiles of the debarked logs are
profiled by a triple log scanning system, which transmits the scan data to a com-
puter. The triple scanners, 1n a preferred embodiment, are laser scanners and
continuously determine the log diameter, the log profile including curves, crooks,
taper, and sweep, as well as volume. The computer is then able from this data to
determine optimum saw cut locations so as to maximize the amount of useful timber
that can be cut from each log.
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Once the first and second logs have been scanned, and the scan data
transmitted to and analyzed by the computer, they are conveyed respectively by first
bucking line conveyor 36 and second bucking line conveyor 38. At that pint, the first
and second barked ands canned logs are swept to the first bucking line and the second
bucking line respectively by first bucking line stop-loader and second bucking line
stop-loader 44 and 46 respectively. The logs are then dropped onto first bucking line
cradle 48 and second bucking line cradle 50 respectively.

The first scanned and barked log lying in the first bucking line cradle
48 and the second scanned and barked log lying in the second bucking line cradle 50
are then, as determined by the computer scan, according to optimum saw cut points,
positioned by first bucking line positioner 52 and second bucking line positioner 54.
In other words, the butt ends of the respective pair of logs are contacted respectively
by the first positioner 52 and second positioner 54 and moved by the positioners to the
optimum locations on the first and second cradles 48 and 50 for cutting by the two
pairs of saw. This teature of the two log bucking areas is unique and is highly
etficient. Once the first and second logs are optimally positioned respectively by the
first bucking line positioner 52 and the second bucking line positioner 54, they are
respectively cut by the first pair of bucking line saws 56 and the second pair of
bucking line saws 58. Figure 1 shows a pair of cut-off saws 56 and 58 in both the first
and second log handling lines, but only one saw in each line can be used, or additional
saws can be added. One saw may be all that is required for short logs. Long logs may
require three or more logs.

Once the first and second logs have been cut into respective segments
by the first and second bucking saws 56 and 58, the logs are conveyed away from the
bucking saws 56 and 58 by respective first bucking line outfeed conveyor 60 and
second bucking line outfeed conveyor 62. The velocity of travel of the first and second
logs 1s accelerated respectively by first bucking line log accelerator 64 and second
bucking line log accelerator 66. The propelled logs then reach respectively the first
bucking line log sort conveyor 68 and the second bucking line log sort conveyor 70.
Subsequently, the first and second logs are swept laterally by first bucking line sweep
72, second bucking line sweep 74 and third bucking line sweep 80 in the first bucking
line and first bucking line sweep 74, second bucking line sweep 78 and third bucking
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line sweep 82 in the second bucking line.

As shown in Figure 1, the log bucking area is set up with a pair of cut-
off saws in each of the parallel log bucking lines, which thereby cuts the scanned logs
into three separate components. A command signal is sent from the computer to the
log sorting system, which tracks the position of the random log lengths and enables
them to be sorted to the appropriate sort storage bin.

The log components are sorted by first bucking line sweep 72, second
bucking line sweep 76 and third bucking line sweep 80 in the first log bucking line
and are sorted by a first bucking line sweep 74, second bucking line sweep 78 and
third bucking line sweep 82 in the second bucking line. The components are sorted
according to the length of each cut segment as determined by the computer and
according to the length of the segments that have been cut for each cut log.

Figure 1 also shows the location of the barking area operator cab 84
and the bucking area operator cab 86. An operator sitting in the first cab 84 can
conveniently view the log deck and singulating area and intervene when something
goes amiss in the raw log handling area, such as two logs being dropped on a
conveyor belt, or a log ends up crossways. An operator sitting in the cab 86 can
conveniently view the bucking area and intervene if a hitch of some sort develops in
the bucking area. The computer is housed in computer room 88. The log sorting
barking and bucking system according to the invention can be operated quickly and
efficiently by only two operators, whereas previously nine or more personnel were
required to handle the same volume of logs for processing, barking and cutting.

Figure 2 illustrates a detailed enlarged schematic plan of the
quadrant/barker area including the general arrangement of the raw log processing
equipment. The raw log grappler 3 loads raw logs from a truck supplied log pile onto
the first barker infeed deck 4 and the second barker infeed deck 6 respectively. From
there, the respective first and second, logs are moved to first quadrant barker feeder 8
and second quadrant barker feeder 10, as indicated by the arrows. The first and second
logs are then singulated by the first dual quadrant singulator 12 and the second dual
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quadrant singulator 14 respectively.

The first and second singulated logs are then conveyed to the
respective barkers 24 and 26 by the first barker infeed conveyor 16 and the second
barker infeed conveyor 18 respectively. Reference numerals 16 and 18 denote the first
sections of the respective log conveyors 16 and 18. The first and second singulated
logs are then conveyed from the first section of the first and second
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infeed conveyors 16 and 18 to the second sections of first barker infeed conveyor 20
and the second section of barker infeed conveyor 22. First and second section
conveyors are advantageous because they circumvent the need to have long break-
down prone conveyors.

The first and second logs are then fed respectively to the first
debarker 24 and the second debarker 26. The first debarker 24 and the second
debarker 26 are of unique construction because they utilize variable ring speed,
rather than constant ring speed, variable bark removing knife pressures, and
variable log diameter handling capability in order to achieve maximum debarking
efficiency and minimum white wood cuttings. The foregoing variables also
minimize bark cutting overlap, thereby resulting in improved etficiency.

Figure 3 illustrates an end elevation of a dual log quadrant feeder 12
(also known as a singulator). As can be seen in Figure 3, the dual quadrant
singulator 12 is constructed of a lower large diameter quadrant feeder 13 and a
smaller diameter upper quadrant feeder 15. Lower quadrant feeder 13 has a
counterbalance weight 17, while upper quadrant feeder 15 has a similar balance
weight. These weights reduce the force required to lift the respective quadrant.
The combination of lower and upper quadrant feeders has been found to be very
advantageous in ensuring proper singulation of the raw logs which can have many
imperfections such as broken branch stumps, crooks, twists, sweeps, and the like,
thus increasing the difficulty of singulating the logs on a reliable and trouble-free
basis. The dual feeders 13 and 15 increase the likelihood that the logs are properly
singulated before they are dumped onto the barker infeed conveyor 16. This results
in minimized down time due to the dual quadrants inadvertently picking up two or
more logs, or no logs at all.

Figure 4 illustrates an enlarged detailed schematic plan of the cut-off
saw area showing the general arrangement of the log sawing and handling equip-
ment. After the first and second lines of raw logs have been debarked, they are
conveyed away from the first and second barkers by first barker outfeed conveyor
28 and second barker outfeed conveyor 30. The barked first and second logs are
then passed respectively through a first bucking line scanner 32 and a second
bucking line scanner 34, where the log profiles of the debarked logs are profiled by

a triple log scanning system, and accessed by the computer.
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Once the first and second logs have been scanned, they are conveyed
respectively by first bucking line conveyor 36 and second bucking line conveyor 38.
The first and second barked and scanned logs are then swept to the first bucking line
and the second bucking line respectively by first sweep 40 and second sweep 42. At
that point, the first and second logs are handled by first bucking line stop-loader and
second bucking line stop-loader 44 and 46 respectively. The logs are then dropped
onto first bucking line cradle 48 and second bucking line cradle 50 respectively.

The first scanned and barked log lying in the first bucking line cradle
48 and the second scanned and barked log lying in the second bucking line cradle 50
are then, as determined by the computer scan, are respectively positioned by the first
bucking line positioner 50 and the second bucking line positioner 54 to move them to
optimum saw cut positions. This feature of the log bucking areas i1s unique and highly
efficient. Once the first and second logs are located respectively by the first bucking
line positioner 52 and the second bucking line positioner 54, in the optimum positions,
they are respectively cut by the first bucking line saw 56 and the second bucking line
saw 58. As shown in Figure 4, there are a pair of cut-off saws 56 and 58 1n both the
first and second log handling lines. The pairs of cut-off saws 56 and 58 are mounted
on rollers and tracks so the distances between the pairs of saws in the respective cut
saws 56 and 358 can be varied. The positions are controlled by the computer.

Once the first and second logs have been cut into respective segments
by the first and second bucking saws 56 and 358, the logs are conveyed away from the
bucking saws 56 and 58 by respective first bucking line outfeed conveyor 60 and
second bucking line outfeed conveyor 62. The velocity of travel of the first and second
logs 1s accelerated respectively by first bucking line log accelerator 64 and second
bucking line log accelerator 66. The logs then reach respectively the first bucking line
log sort conveyor 68 and the second bucking line log sort conveyor 70. Subsequently,
the first and second logs are swept laterally by first bucking line sweeps 72 and 74. As
shown in Figure 4, the log bucking area is set up with a pair of cut-off saws in each of
the parallel log bucking lines, which thereby cuts the scanned logs into three separate

segments. The components are sorted by first bucking line sweep 72 , second bucking
line sweep 76 and third bucking line sweep 80 1n the first bucking line and are sorted
by a first bucking line sweep 74, second bucking line sweep 78 and third bucking line
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sweep 82 in the second log bucking line. The components are sorted according to the
length of each cut segment by the computer according to the length of the segments
that have been cut for each cut log, into three separate groups as indicated by the
arrows.

Figure 5 illustrates an end elevation of one of the cut-off saws with log
cradle and outfeed conveyor. The cut-off saw 50 is shown in both an upper and lower
position (the latter shown in dotted lines). The bucking saw 56 (cut-off saw) has a
counterweight 57 to reduce energy consumption when the saw is raised and lowered.

As seen in end view in Figure 5, the log (leftmost circle) enters the
cut-ottf saw area on first bucking line conveyor 36. A sweep (not shown) then moves
the log laterally to a notch in the first bucking line stop-loader 44. When stop-loader
44 is rotated to move the notch to the rnight (see dotted line) the log drops downwardly
into first bucking line cradle 48. At that point, and to minimize travel time, the saw 56
has already been lowered in advance to an elevation slightly higher than the log
diameter. This is determined by the computer from the log scan taken previously.
When the log is held in the cradle 48, the saw 56 then cuts it at the optimum location
as determined by the log scan. Once the log is cut, then the second stop 49 rotates to
the right and permits the cut log to drop from the notch onto bucking line outfeed
conveyor 60.

Figures 6a, 6b and 6c¢ illustrate respectively plan, side and end
elevations of the cut-off saw area log positioner. The position of piston 53, according
to scan data received from the scanner, and analyzed by the computer, maximizes the
location of the cut points on the debarked log lying in the cradle 48. The log positioner
52 extends the hydraulic piston 53 against the butt end of the log and moves it to an
optimum log cutting location in the cradle 48 (see Figure 5), as determined by the
computer. Figure 6(b) illustrates a side view of the log positioner 52 with the piston 53
retracted. Figure 6(c) illustrates an end elevation of the log positioner 52.

The positioner 52 is innovative and unique. It enables the log lying in
the cradle 48, in stop 49, to be moved to any optimum location as determined by the
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computer. It also enables the log to be positioned so that only the small end of the log
is cut off and goes to hog. This is true whether the log 1s lying in the cradle head first
or tail first. In this way, the more valuable butt log ends with greater
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diameter are not wasted. The log positioner 52, by being controlled by the com-
puter, also enables the log to be positioned regardless of any central datum line. It
1s therefore not necessary to calculate log position according to a datum line. The
computer, in combination with the log positioner 52, also controls the positions of
the first and second cut-off saws 56 and 58, so that in combination, optimum
lengths of log are cut, thereby minimizing wood loss due to log sweep, log crooks,
and other deformities in the log.

Figure 7 1s an end section view of the raw log collecting and dual
quadrant area, taken along section line 1 of Figure 1. As seen in Figure 7, the pair
of dual quadrant log singulators 12 and 14 are shown on each side of the log decks
4 and 6. The log grappler 3, as shown, drops raw logs on the respective first
barker infeed deck 4 and the second barker infeed deck 6. After the logs have been
singulated by the first dual quadrant singulator 12 and second dual quadrant
singulator 14 respectively, they are moved to first barker infeed conveyor 16 and
second barker infeed conveyor 18 respectively.

Figure 8 is an end section view of the dual side by side log

debarkers, taken along section line 2 of Figure 1. As seen in Figure 8, the parallel

positioned first debarker 24 and second debarker 26 are shown in side by side
relation directly downstream from the conveyors 16 and 18 (see Figure 7). The
barking area operator cab 84, while not shown, is located immediately upstream of
the pair of barkers 24 and 26 and enables the operator to view the entire log deck
and singulating area.

Figure 9 is an end section view of the dual and cut log take away
deck, taken along section line 3 of Figure 1. As seen in Figure 9, the first barker
outfeed conveyor 28 and second barker outfeed conveyor 30 are shown in side by
side relation. A pair of log sort conveyors 68 and 70 are also shown. While not
shown 1n Figure 9, the first, second and third group of bucking line sweeps 72, 76
and 80, and the second trio of second bucking line sweeps 74, 78 and 82 (see
Figuré 1) move the cut logs laterally onto the sort deck and ultimately to a step
feeder 90, which conveys the logs away to a sawmill, or some other suitable cut log
handling facility.

Figure 10 1s a schematic of the computer monitor display showing
scanned log profile form the scanner. As seen in Figure 10, the scanned profiles of
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two parallel logs are shown in the upper portion of the screen. The locations of the
two cuts on each log are also shown. The profiles of three log sections are shown

in the lower portion of the screen.

Figure 11 1s a schematic of the computer monitor display showing
variables of the log bucking system. Figure 11 displays, among other things, the
three sort decks, log pusher position (actual and demand) for each saw and total
logs cut 1n line 1 and line 2 as of the time of the display.

As will be apparent to those skilled in the art in the light of the
foregoing disclosure, many alterations and modifications are possible in the practice
of this invention without departing from the spirit or scope thereof. Accordingly,
the scope of the invention is to be construed in accordance with the substance
defined by the following claims.
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WHAT IS CLAIMED IS:

1. A log processing and cutting system comprising:

(a) alog infeed deck;

(b) alog feeder;

(c) adual quadrant singulator located downstream of the log feeder;

(d) a barker infeed conveyor;

(e) alog barker located downstream of the barker infeed conveyor;

() abarker outfeed conveyor located downstream of the log debarker;

(g) abucking line scanner which scans the debarked log and by means
of an associated computer, determines the log profile of the debarked log and
determines optimum cutting locations on the log;

(h) a conveyor located downstream of the bucking line scanner for
conveying the scanned log to a bucking line;

(i) a cradle in which the scanned log is held;

(j) abucking line positioner which contacts an end of the scanned log
and moves it to an optimum position for cutting by a cut-off saw;

(k) a bucking line cut-off saw which cuts the log at the optimum
location determined by the computer from the log profile information ascertained by
the scanner;

() abucking line outfeed conveyor located downstream of the cut-oft
saw for conveying away the cut log; and

(m) a log sorter which directs the cut log to a log sorting station.

2. A log cutting system comprising:

(a) alog feeder;

(b) a bucking line scanner which scans a log on the feeder and by
means of an associated computer, determines the log profile of a debarked log and
determines optimum cutting locations on the log;

(c) aconveyor located downstream of the bucking line scanner for
conveying the scanned log to a bucking cradle;

(d) acradle in which the scanned log is held;

(e) abucking line positioner which contacts an end of the scanned log
and moves 1t to an optimum position for cutting by a cut-off saw;

(f) a cut-off saw which cuts the log at the optimum location

determined by the computer from the log profile information ascertained by the
scanner; and
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(g) an outfeed conveyor which conveys away the cut log.

3. A system as claimed in any one of claims 1 or 2 wherein the computer
instructs the cut-off saw to move in advance of the log reaching the cradle in order to
minimize saw travel during the log cutting operation.

4, A system as claimed in any one of claims 1 or 2 wherein the log
positioner comprises a hydraulic piston and cylinder, the piston extending a specified
distance as determined by the computer, based on log profile and volume data as
determined by the log scanner, and thereby positioning the log in optimum position.

5. A system as claimed in any one of claims 1 or 2 wherein the system
includes a pair of spaced apart cut-off saws, the locations of the pair of cut-off saws
being variable according to optimum saw location cut points on the log to be cut, as
determined by the computer based on log scan data determined by the scanner.

6. A log processing system comprising:

(a) alog infeed deck;

(b) alog feeder;

(¢) adual quadrant singulator located downstream of the log feeder;

(d) abarker infeed conveyor;

(e) alog barker located downstream of the barker infeed conveyor;

(f) a barker outfeed conveyor located downstream of the log debarker;

(g) abucking line scanner which scans the debarked log and by means
of an associated computer, determines the log profile of the debarked log and
determines optimum cutting locations on the log; and

(h) a conveyor located downstream of the bucking line scanner for
conveying the scanned log to a bucking line.

7. A system as claimed in any one of claims 1 or 6 wherein the dual
quadrant singulator comprises a lower quadrant singulator and an upper quadrant
singulator, the pair of singulators operating in combination to single out and elevate
individual logs.

8. A system as claimed in any one of claims 1 or 6 wherein the debarker
incorporates rotating rings, which hold debarking knives and the force exerted on the
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cutting knives and the speed of rotation of the rings are varied according to log profile
characteristics of an individual log.

9. A system as claimed in any one of claims 1, 2 or 6 wherein the bucking
5 line scanner determines the log profile by three laser scans, to determine the volume
and shape of the log being scanned at incremental log lengths.

10. A method of processing and cutting logs comprising:

(a) singulating logs using a dual quadrant singulator;

10 (b) debarking the logs using a variable speed ring and knife system;

(¢) scanning the debarked log by means of an associated computer,
which determines the log profile of the debarked log and determines optimum cutting
Jocations on the log;

(d) conveying the scanned log to a bucking line cradle;

15 (e) using a bucking line positioner which contacts an end of the
scanned log and moves it to an optimum position for cutting;

(f) cutting the log at the optimum locations as determined by the
computer from the log profile information ascertained by the scanner and according to
the positioner;

20 (g) conveying the cut log away from the cutting area; and

(h) sorting the cut log according to a command from the computer.

11. A method as claimed in claim 10 wherein the dual quadrant singulator
comprises a lower quadrant singulator which lifts the log to a first elevation and an
25  upper quadrant singulator, which lifts the log to a second elevation.

12. A method as claimed in claim 10 wherein the rotating rings of the
debarker hold cutting knives and the force exerted by the cutting knives on the log

and the speed of rotation of the rings are varied according to log profile characteristics
30 of an individual log.

13. A method as claimed in claim 10 wherein the scanning of the log is

done by three laser scans, which determine the volume and shape of the log being

scanned at incremental log lengths.
35
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14. A method as claimed in claim 10 wherein a computer commands a saw
to move in advance of the log reaching the cradle to thereby minimize saw travel
during the log cutting operation.

13S. A method as claimed in claim 10 wherein the log is positioned in the
cradle by a piston which extends a specified distance as determined by the computer,
based on log profile and volume data as determined by the log scanner, and thereby
positioning the log in optimum position.

16. A method as claimed in claim 10 wherein the log is cut at two
locations, the locations of the cuts being determined as optimum by the computer
based on log scan data ascertained by the scanner.

17. A method of cutting logs comprising:

(a) providing a log feeder;

(b) scanning a log on the feeder with a bucking line scanner and by
means of an associated computer, determining the log profile of the debarked log and
determining optimum cutting locations on the log;

(c) conveying the scanned log to a bucking cradle;

(d) holding the scanned log in a cradle;

(e) positioning the scanned log to an optimum position for cutting with
a log positioner which contacts an end of the scanned log to move the log;

(f) cutting the log at the optimum location determined by the computer
from the log profile information ascertained by the scanner; and

(g) conveying away the cut log.

18. A method as claimed in claim 17 wherein the bucking line scanner
determines the log profile by three laser scans, to determine the volume and shape of
the log being scanned at incremental log lengths.

19. A method as claimed in claim 17 wherein the computer instructs the
cut-off saw to move in advance of the log reaching the cradle in order to minimize
saw travel during the log cutting operation.

20. A method as claimed in claim 17 wherein the log positioner comprises
a hydraulic piston and cylinder, the piston extending a specified distance as
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determined by the computer, based on log profile and volume data as determined by
the log scanner, and thereby positioning the log in optimum position.

21. A method as claimed in claim 17 wherein the system includes a pair of
spaced apart cut-off saws, the locations of the pair of cut-off saws being variable
according to optimum saw location cut points on the log to be cut, as determined by
the computer based on log scan data determined by the scanner.

22. A method of processing logs comprising:

(a) providing a log infeed deck;

(b) providing a log feeder;

(¢) singulating the logs using a dual quadrant singulator;

(d) conveying the logs to a log barker;

(e) debarking the logs;

(f) conveying the debarked logs to a bucking line scanner;

(g) scanning the debarked log with a bucking line scanner and by
means of an associated computer, determining the log profile of the debarked log and
determining optimum cutting locations on the log; and

(h) conveying the scanned log to a bucking line.

23. A method as claimed in claim 22 wherein the dual quadrant singulator
comprises a lower quadrant singulator and an upper quadrant singulator, the pair of
singulators operating in combination to single out and elevate individual logs.

24. A method as claimed in claim 22 wherein the debarker incorporates
rotating rings, which hold debarking knives and the force exerted on the cutting
knives and the speed of rotation of the rings are varied according to log profile
characteristics of an individual log.

23. A method as claimed 1n claim 22 wherein the bucking line scanner
determines the log profile by three laser scans, to determine the volume and shape of
the log being scanned at incremental log lengths.
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