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(57) Abrégée/Abstract:
A method of preparing a log comprising scanning the log, matching the scanned log to a virtual log, generating a cutting profile for
the scanned log from the matched virtual log and cutting the log in accordance with the generated cutting profile. A method for
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(57) Abrege(suite)/Abstract(continued):

preparing a log structure including a plurality of logs. The method comprising scanning the logs, generating a cutting profile
assoclated with each log, cutting each of the logs according to the associated cutting profile and, assembling the log structure with
the cut logs. A system for preparing logs, the system comprising a scanning subsystem, a machining subsystem and, a CAD
design subsystem.
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matching the scanned log to a virtual log, generating a cutting profile for
the scanned log from the matched virtual log and cutting the log m accor-
dance with the generated cutting profile. A method for preparing a log
structure including a plurality of logs. The method comprising scanning
the logs, generating a cutting profile associated with each log, cutting each
of the logs according to the associated cutting profile and, assembling the
log structure with the cut logs. A system for preparing logs, the system
comprising a scanning subsystem, a machining subsystem and, a CAD de-
sign subsystem.
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METHOD AND APPARATUS FOR PREPARING LOGS FOR A LOG
STRUCTURE

Field of the Invention

The invention relates to handcrafted log structures. In particular, the
invention relates to handcrafted log homes and a method and apparatus for preparing

logs to construct a handcrafted log home.

Background of the Invention

In prior art methods of constructing handcrafted log homes, logs are cut in
position to assemble the log home. In order to match the cuts to each individual log

and 1ts neighbouring log, each log is individually positioned above a previously laid

~ log. Workers scribe the newly positioned log along its length to match the contours of

the adjacent lower log. The workers hand cut a face of the log along the scribe lines to
match the contours of the bearing face of the adjacent lower log. Similarly, saddles are
scribed and cut 'in the faces at ends of the log to match the saddles or outer contour of
interfitting logs. The log is then lowered into place on the previously laid log. The
next log 1s than positioned above the previously cut log and the process is repeated
until all logs have been cut and assembled into a complete log home. Similarly,
ceiling joists are hoisted into position, marked and cut to fit in place. Other cuts may
also be made to the logs at the construction site, such as openings for windows or
doors. A majority of these cuts require the logs to be positioned adjacent to at least
one neighbouring log, marked to match, and then hand cut to fit in place.

The cutting and assembly may either take place at the intended site of the
log home, or at a remote processing site. In the latter case, the logs are disassembled
and shipped as a “kit” to the intended site for final assembly and finishing.

This process of constructing a log home is extremely time consuming and
laborious. Large heavy logs need to be sorted and cut in sequence as the log home is

assembled. Each log is first pre-positioned to scribe to match the dimensions of the
previously laid log, hand cut along the scribe lines and then positioned in place on the

previously laid log. Adjustments to the fit of adjacent logs need to be made to ensure
a good fit between logs.
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Matching the contact edges of a log to the bearing face of a previously laid
log 1s a difficult and time-consuming process that requires a skilled worker.
Deviations in the matching lead to gaps that can allow ingress of the elements, create
less-than-optimal thermal insulation of the lo g home and possibly lead to instability in
the log home.

Previous efforts to automate the process have involved machining logs to
common fixed external dimensions and then cutting joints and bearing surfaces into
the machined logs. Typically, such methods machine the logs to either a square or a
circular external profile, and all logs are machined to the same external dimensions.
Such methods are wasteful in that logs are typically machined down to the smallest
average log side. Such methods are also less attractive than handcrafted 1o g homes in
that logs lose their natural, irregular profile.

There 15 a need for a method and apparatus for preparing logs to construct
log structures such as handcrafted log homés that allows for cutting logs out of order
with their placement within a log home. There is a further need for a method and
apparatus for preparing logs to construct handcrafted log homes that allows for
adjustment of the cutting of an individual log to accommodate the overall needs of the
planned log home. There is a further need for a method and apparatus for preparing
logs to construct handcrafted log homes that allows for cutting of all logs without

requiring assembly of the log home.

Brief Description of the Drawings
In drawings which illustrate by way of example only a preferred

embodiment of the invention,

Figures 1a-d are illustrations showing logs cut to fit for assembly in a
handcrafted log home.

Figure 2 illustrates a cross-section through a wall of a log home.

Figures 3a-3c illustrate matching engaging surfaces between two adjacent
logs.

Figure 4 1llustrates a machine tool for machining a log.

Figures 5a and 5b illustrate alternate machine tools for machining a log.
Figure 6 1illustrates a plan of an ideal virtual log.

- .
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Figures 7a-7d illustrate adjusting plans of ideal virtual logs to

accommodate the dimensions of actual logs.
Figure 8 illustrates measurement of an ideal virtual log and comparing a
measured log with an ideal virtual log.

Figure 9 illustrates an embodiment of a process for cutting logs.

Figures 10a and 10b illustrate an alternate embodiment of a process for
cutting logs.

Figure 11 illustrates a further embodiment of a process for cutting logs.

Figures 12a, 12b and 12c 1llustrate an embodiment of a system.

Figures 13a, 13b and 13c illustrate embodiments of a system and method.

Detailed Description of the Invention

In an embodiment a method is provided for preparing a log comprising:
scanning the log; matching the scanned log to a virtual log; generating a cutting
profile for the scanned log from the matched virtual log; cutting the log in accordance
with the generated cutting profile. In an embodiment the virtual log comprises one of
a plurality of virtual logs in a CAD model of a log structure. In an embodiment a
plurahity of logs are each scanned and matched to a corresponding virtual log from the
plurality of virtual logs.

In an embodiment a method is provided for preparing logs for a log structure,
the method comprising: scanning the logs; storing the scanned logs in a log library;
designing a CAD model of a log structure using scanned logs from the library;
geherating a cutting profile for each of the scanned logs in the CAD model; and
cutting the scanned logs in accordance with the cutting profiles. In an embodiment an
identifier is associated with each of the logs and storing the identifier with the scanned
log in the library.

In an embodiment a system is provided for preparing logs, the system
comprising: a scanning subsystem; a machining subsystem; and, a CAD design
subsystem. In an embodiment the scanning subsystem and the machining subsystem
comprise separate subsystems. In an embodiment at least one of the scanning

subsystem and the machining subsystem comprise a mobile subsystem. In an

embodiment the CAD design subsystem is geographically remote from at least one of

23
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the scanning subsystem and the machining subsystem. In an embodiment the scanning
subSystem and the machining subsystem comprise a single 5-axis CNC router.

In an embodiment a method is provided for preparing a log structure
including a plurality of logs, the method comprising: scanning the logs; generating a
cutting profile associated with each log; cutting each of the logs according to the
associated cutting profile; and, assembling the log structure with the cut logs.

In an embodiment the cutting profile comprises a scribing profile and the
step of cutting the log comprises scribing the log according to the scribing profile.

In an embodiment, a method is provided where a log is measured. The
measured log is then compared to a planned log dimension from a plurality of log
dimensions in a log home model. Differences between the measured log and the
planned log dimension are used to create a cutting profile for the measured log. A
machine tool may then cut the measured log according to the cutting profile to create a
cut log. In an embodiment a model of planned log dimensions may be updated to
replace the planned log dimension with the measured log dimension as cut by the
machine tool, and adjust the plan to recompute the remaining planned log dimensions
to account for the measured log dimension as cut by the machine tool.

In an embodiment a method 1s provided where a plurality of logs are
measured. The plurality of measured logs may be virtually machined and assembled in
a CAD/CAM program to create a planned log home model. A machine tool may then
cut each of the plurality of logs according to a cutting profile generated for each log

from the model.

In an embodiment, a system and method is provided for creating a

handcrafted log home having machined joints and bearing surfaces while retaining the

natural contours of the logs.
In an embodiment, a method is provided where a log is measured. The

measured log is then compared to a planned log dimension from a plurality of planned

- log dimensions in a log home model. Differences between the measured log and the

planned log dimension are used to create a scribing profile for the measured log. A
scribing tool may then mark the measured log according to the scribing profile to
create a scribed log. The scribed log may then be cut by hand using the scribe

markings on the scribed log without first positioning a log above a previous log and

-4 -
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hand-scribing the positioned log to match the contours of the previous log. In an
embodiment the scribed log may be transported to a building site remote from the

scribing location, cut and then assembled into a log home constructed at the building

site.

Referring to Figure 1a is a representative log 10 that would make up part
of a wall in a Jog home. In the embodiment, the log 10 is being prepared to create

saddle-notch corners in the constructed log home. As illustrated in Figure 1a, the log
10 has saddle-notches 12 at each end of the log 10 and a saddle 13 opposite each
saddle-notch 12 to accommodate the saddle-notch 12 of the next lo g 1n the wall. The
saddle-notch corners illustrated are an embodiment of log home construction used to
allow the overlay and inter-fit of logs 10 that form intersecting walls in the log home.
Illustration of a particular type of joint that may be employed is intended to assist in
understanding the system and method and is not intended to limit the present system
and method to that jointing and technique, and all suitable log home cohstructions
joints are contemplated.

The log 10 may be described as having a top bearing face 16 and a bottom
cut face 18. The bearing face 16 supports superior logs in the wall, while the cut face
18 rests upon and engages with the adjacent lower log 10 in the wall.

Figure 1b is a section view of the log 10 in Figure 1a taken along section
line AA. In the example illustrated, the log 10 has a top bearing face and a bottom cut
face 18. The cut face 18 has a chénnel 14 cut along the length of the log forming edges

of contact 19 that are intended to engage with the bearing face 16 of the adjacent
lower log 10 in the wall.

Figure 1c illustrates a log 10 resting on supports 2 for supporting the log
10 during shaping of the cut face 18. As illustrated the log 10 is positioned upside
down to provide access to the cut face 18 during the shaping operation. A scribe line

15 is shown on the outer surface of the log 10 for indicating the cuts to create the

channel 14 and saddle-notches 12 to match a previously cut and positioned log.
Figure 1d is an illustration of a corner of a log home during construction.

As 1llustrated a base log 3 rests on a foundation 6, typically above the ground 1. A

base log 4 for an intersecting log rests upon the outer surface of log 3. Since the base
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logs 3, 4 do not rest on lower logs 10, the cut face 18 of the base logs 3, 4 need not
include a channel since there are no edges of contact 19.

A superior log 5 1s illustrated in position for lowering onto base logs 3, 4.
Superior log 5 is positioned generally parallel to base log 3 with one saddle-notch 12
aligned with the outer dontour of base log 4, at the illustrated end of superior log 5,
and the other saddle-notch 12 aligned with the outer contour of a matching base log 4
at the other end of superior log 5 (not illustrated in this view. The cut face 18 of
superior log 5 is oriented facing down to engage with the bearing face 16 of base log 3
along edges of contact 19. Insulation (not shown) may be positioned in the channel 14
before lowering superior log 5 onto base logs 3, 4.

Saddle-notches 12 and saddles 13 provide for interlocking of the logs 10 of
intersecting walls, as well as to expose the denser heartwood of the logs 10 to provide
structural support at the points of intersection. In the following figures saddle-notches
12 and saddles 13 may be omitted to simplify the drawings, however they are

understood to be included as necessary.

Figure 2 1llustrates a section view of a wall showing a series of logs 10
stacked in position on a base log 3 supported by a foundation 6 resting on the ground
1. As illustrated the logs 10 each engage an adjacent inferior log 10 along edges of
contact 19. In the simplified illustration the logs 10, 3 are illustrated as being circular
In cross-section with the channel 14 removed from the cut face 18. As will be
appreciated, in reality logs 10 are not circular and vary in cross-section along their
length. Accordingly the contours of the edges of contact 19 must be shaped to match
the contours of the bearing face 16,. Or vice versa.

Figure 3a illustrates a log 10 with ideal straight bearing edges 17a

illustrated as stippled lines. As mentioned above, in reality the cross-section of a log is

- not circular and varies along its length. As a result, actual bearing edges 17b vary from

the ideal straight bearing edges 17a. Figure 3b illustrates a lower log 10a with bearing
edges 17b. An upper log 10b is illustrated above the lower log 10a prior to shaping.

The upper log 10b must be shaped to match intended edges of contact 19 with the
bearing edges 17b of the lower log 10a. Figure 3¢ illustrates the logs 10a, 10b after
shaping of the upper log 10b, with the upper log 10b positioned in place above lower
log 10a and the edges of contact 19 engaging with the bearing edges 17b.

-6 -
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In an embodiment illustrated in Figure 4, an automated machine tool 100
may be used to prepare a log 10 for assembly in a log home. In the embodiment
illustrated a log 10 may be positioned on supports 2 and fixed in place, for instance
with clamps 130. The machine tool 100 may comprise a frame 125 extending at least
the length of the log 10 intended to be cut. Rails 115 extending the length of the frame
125 allow for a scanner 110 and a cutter 105 to travel the length of the log 10. Vertical
rails 120 allow for a second degree of freedom for the cutter 105. The cutter 105
includes a z-axis to provide at least a third degree of freedom. Depending upon the
types of cuts to be performed, the cutter 105 may additionally be provided with rotary
adjustment to allow for more complex cutting profiles. The scanner 105 may be a line
scanner, as 1llustrated, that scans the full width of the log at each position along the
rails 125. Alternatively, scanner 105 may also be mounted on vertical rails 120 to

allow for repositioning of the scanner in two dimensions. In an embodiment scanner
105 may comprise a line scanner having ends at an angle to the central portion of the

scanner 105. Such an embodiment allows for more than 180 of the log 10 to be

scanned by the scanner 105.

The machine tool 100 proceeds by scanning the length of the log 10 to
build a map of the cut face 18 of the log 10. The map of the cut face 18 may be
compared to a bearing face 16 of a previously scanned log 10. A cutting profile may
be generated to match a machined cut face 18 to the compared bearing face 16, and
specifically to match machined edges of contact 29 to bearing edges along the
compared log 10. The machine tool 100 may then machine the cut face 18 according
to the cutting profile to produce a machined log.

In an embodiment the scanned surfaces of the log 10 may be combined to
create a complete 3D map of the log 10. In an alternate embodiment the scanned
surfaces comprise only a portion of the periphery of the log 10. The portion of the
periphery comprises the portions of the log 10 that need to be cut. In an alternate
embodiment the lo g 10 may be rotated about its longitudinal axis in front of a scanner
to scan the periphery of the log 10. The scanner may be indexed along the length of
the log 10 in increments to capture the periphery along the full length of the log 10. '

In an embodiment, as illustrated in Figure 4, the machine tool 100 may

comprise a frame supporting a single scanner 110 and cutter 105. In the embodiment

-7.
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of Figure 4 the log 10 must be re-positioned to orient the bearing face 16 toward the
frame 125 to allow the scanner 110 to scan the bearing face 16.

In the embodiment described above, only the cut face 18 is machined by
the machine tool 100 to machine the channel 14 and saddle-notches 12. In an alternate
embodiment the bearing face 16 may also be machined to machine the saddles 13 and
optionally provide machined bearing edges 27 that match an “ideal” surface for
recerving the machined edges of contact 29 (not shown in this view). In this
embodiment the machined edges of contact 29 are matched to the machined bearing

edges 27, mstead of the bearing face 16. Use of machined edges of contact 29

provides for some leeway in accommodating logs of different diameter within a CAD
model, as described further below.

Figure 5a 1llustrates an embodiment where machine tool 101 comprises a
pair of opposed frames 125a, 125b. In the embodiment of Figure 5 two scanners 110
and cutters 105 are provided to permit scanning and machining of opposed faces of a
log 10 without requiring repositioning of the log 10.

Figure 5b illustrates a further embodiment where machine tool 102
comprises a multi-axis CNC router 102. In the embodiment of Figure 5b the CNC
router 102 may be employed to machine faces 16, 18 of a log 10. Depending upon the
degree of freedom of the router 102, the log 10 may need to be repositioned to provide
access to both faces 16, 18. Preferably, however, a router 102 will have sufficient
freedom to machine both faces 16, 18 without repositioning the log 10. The log may
etther be positioned with faces 16, 18 arranged vertically, or horizontally opposed as
best suits the capability of the router 102.

In the embodiment of Figure 5b, preferably the machine tool 102 may be
provided with a rotary mount for fixing and rotating the log 10 in place. In such an
embodiment, the lo g 10 may rest upon a support that allows for rotation while
resisting lateral or downward motion, such as pairs of spaced apart rollers. In this
embodiment the log may be scanned by rotating the log and traversing a scanner down

the length of the log 10. Accordingly a single scanner may capture the entire periphery
of a log 10.

The machine tool 100, 101, 102 may either be a fixed installation, or

alternatively may comprise a mobile machine tool 100, 101, 102 that may be

-8 .-
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transported on a trailer to a job site. In an embodiment, the machine tool 100, 101, 102
may comprise a communication link for communicating log measurements to a
CAD/CAM station remote from the job site.

In the embodiments of Figures 4, 5a and 5b, the machine tool 100, 101,
102 compnses a scanning subsystem and a machining subsystem. In alternate
embodiments the scanning subsystem and machining subsystem may comprise
separate subsystems that may optionally be located at different physical locations.

In an embodiment the machine tool 100, 101, 102 may comprise a
machining subsystem that is capable of machining logs according to cutting profiles
provided by a CAD subsystem that may be remote from the location of the machining
subsystem. The machining subsystem may be mobile to allow relocation to a
construction site. The CAD subsystem may communicate with the machining
subsystem either through a communication link, or else by transporting instructions to
the machining subsystem on a medium such as a CD or DVD.

In an embodiment the logs 10 may be positioned in the machine tool 100,
101, 102 in any order and each log 10 may be scanned and matched to a virtual log
from a CAD model of a planned log structure. In this embodiment logs 10 need not be
scanned and cut in the order of assembly of the log structure as is currently the case.
Instead, logs 11 may be scanned and cut in any order, simplifying physical handling of
the logs 11 and avoiding the need to sort through the logs 11 before supplying them to
the machine tool 100, 101, 102.

In an embodiment the model may be adjusted to add or remove logs 10 as
necessary to accommodate logs 10 of differing dimensions from the model’s ideal

virtual logs 11. In a further embodiment, the machined bearing edges 27 and
machined edges of contact may be machined within a range of dimensions to provide
further accommodation of differences between dimensions of a virtual log and the

actual log 10 being machined.

In an alternate embodiment, the logs 10 may first be scanned to create a
plurality of scanned logs, each scanned log comprising scanned measurements of
dimensions of a log 10. A plan may then be created by assembling the scanned logs
and making virtual cuts in the scanned logs in a CAD/CAM program. The plan may
then be converted into a plurality of cutting profiles, at least one cutting profile for

-9._
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each log 10 and corresponding scanned log. This alternate embodiment allows a
model log home to be designed using the scanned measurements of actual logs, as
opposed to fitting and cutting actual logs into pre-planned log dimensions or having to
adjust a pre-designed CAD model to accommodate the dimensions of actual logs. In
one embodiment the machine tool 100, 101, 102 may include a communications link
and measurements taken by the machine tool 100, 101, 102 are transmitted over the
communications link to a CAD/CAM station geographically remote from the machine
tool 100, 101, 102.

Where a plan is created from virtual logs, the actual logs 10 must be
assigned to a virtual log and identified for cutting. In an embodiment, each log 10 may
be assigned an individual identifier during scanning and both the virtual log and the
log identifier is communicated to the CAD/CAM program. The cutting profile for the
log 10 1s associated with the log identifier. During machining, the machine tool 100,
101, 102 may specify a particular log 10 to be loaded accdrding to 1ts log 1dentifier.
Preferably, however, any of the logs 10 may be loaded énd the associated log '

identifier entered at the machine tool 100, 101, 102. The machine tool 100, 101, 102

may then machine the loaded log 10 according to the cutting profile associated with
the entered log 1dentifier.

Preferably, the machine tool 100, 101, 102 will re-scan a newly loaded log
10 to reference the location and orientation of the loaded log 10. The re-scanned log
may be compared to the previously scanned log and the cutting profile adjusted by
rotating or translating the frame of reference to coincide with the current position of
the log 10. In an embodiment the log identifier may comprise the scanned surface of
the log 10, and the log identifier is entered at the machine tool 100, 101, 102 by
loading the log 10 and scanning the log 10. In this embodiment, the log identifier may
comprise a score or fingerprint calculated from the scanned results. The score or
fingerprint may, for instance, comprise a plurality of measurements taken at points
about the log. Alternatively, for instance, the score or fingerprint may compris‘e the
slope of one or more vectors perpendicular to the surface of the log 10. Other metrics
may also be employed to create such a score or fingerprint.

The measurements of the re-scanned log may be compared to

measurements of previously scanned logs, for instance by comparing the score or

- 10 -
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fingerprint of the scanned logs, to positively identify the re-scanned log with an

assoclated cutting profile.

Figure 6 1illustrates an ideal virtual log 11 intended to be included in a

“model for a log home. The virtual log 11 has a circular cross-section and intended

bearing edges 17a and edges of contact 19 to match adjacent virtual logs 11 within the
model. The model may be designed as a computer model comprised of an assembly of
virtual logs 11 cut as necessary.

Figure 7a illustrates a cross-section through two adjacent virtual logs 31,
33 as arranged 1n a model. Ideal edges of contact 35 and bearing edges 36 are
1llustrated as engaging at the hollow circles. Figure 7b illustrates a scanned log 30
superimposed as a heavy line over the lower virtual log 31 (shown in stippled lines).
As 1llustrated the intended bearing edges 37 no longer match the ideal edges of contact
335 of the upper virtual log 33. Figure 7c illustrates the fit of the upper virtual log 33
with the lower scanned log 30. As illustrated the edges of contact 35 no longer match
the intended bearing edges 37 of the lower scanned log 30. Figure 7d illustrates an
upper scanned log 32 positioned in place above the lower scanned log 30. The ideal
virtual logs 31, 33 are illustrated in stippled lines for reference purposes. As
1llustrated, the actual edges of contact 38 are now aligned with the bearing edges 37 of

the lower scanned log 30.

According to an embodiment the adjustments of Figures 7a-7d may be
achieved through adjusting the model as logs 10 are scanned by a machine tool 100,
101, 102. Further, the log home model as a whole may be adjusted to accommodate

the dimensions and profiles of individual logs 10. In a preferred embodiment both the
cut face 18 and the bearing face 16 of the logs 10 may be machined to provide
additional flexibility in accommodating the dimensions of actual logs 10 in the model

in place of the dimensions of the ideal virtual logs.
Figure 8 illustrates a cross section through a log 10 as it is being scanned
by a scanner 110. Figure 8 illustrates the machine tool 101 embodiment where

opposing faces of a log 10 may be scanned at the same time. Figure 8 illustrates an
1deal virtual log 11 and an ideal virtual log 11 cross-section as stippled lines. The

actual log 10 1s shown in a solid line deviating from the cross-section of the ideal

virtual log 11.The scanning process creates a pair of scanned surfaces which
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correspond to the bearing face 16 and cut face 18 of the log 10. The scanned surfaces
of the log 10 may be matched to plan surfaces of a virtual log 11 from the CAD
model. A difference between each of the scanned surfaces and the plan surfaces may
be calculated. The difference may be used to create an adjusted cutting profile to
accommodate the actual log 10.

While the above description has focussed on the cuts required for the
walls, logs may be prepared for other components of the log home including the roof,
stairs and floor. The cuts required for the walls are particularly suited for automation
as the manual cuts involve time-consuming scribing, matching and finishing along the
length of each log. Furthermore, the logs must be positioned in place in order to scribe
and then relocated to carry out the cuts. Ceiling joists are also time consuming when
carried out manually as they must be semi-erected in order to match the logs to
complete the joints. Similarly, cuts to provide for window openings, interior wall
cabinet fixing surfaces or other wooden components of a finished home may be
included in the logs in addition to the joints and channels described above.

In an embodiment, the logs may be scribed by a machine tool, using a
cutter, laser, water jet or other means. The cuts may be left for a worker in the field to
perform using the scribe marks on the logs. While this embodiment still requires

skilled workers to cut and finish the logs, it saves a great deal of time and effort as the

laborious scribing and repositioning of each log is avoided. In an embodiment some

cuts are made by the machine, but others, such as door openings, are scribed on the
log for a worker to finish an-site. Such an embodiment allows for changes in detail

on-site while automating the most laborious and time-consuming aspects of the

construction process.

Figure 9 illustrates an embodiment of the method wherein a CAD model of
a log home is generated, logs are scanned and then the CAD model may be amended
to accommodate the actual sourced logs. Such an embodiment may be useful, for

instance, where a common CAD model is being used for multiple log homes. As
1llustrated in Figure 9, a CAD model of a log home is generated 200, comprising an
assembly of virtual logs. A material list may be created from the model to identify the
logs required to create the log home. Logs may then be sourced 210 to fulfil the
matenal list. The sourced logs may then be scanned 220. The scanned logs fnay be
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compared to the virtual logs in the CAD model and each scanned log assigned to a
virtual log 230. The CAD model may then be reviewed 240 by virtually replacing the
virtual logs with the assigned scanned logs. If the differences between the virtual logs
and the assigned scanned logs are within a pre-determined parameter then changes
may not be required. If the differences between the virtual logs and the assigned
scanned logs are beyond a pre-determined parameter then changes may be required.
Either some of the assigned scanned logs may be replaced with logs that are better
matches to the virtual logs and/or, the CAD model may be revised to accommodate
the assigned scanned logs. Depending upon the scale of the differences between a
virtual log and its assigned scanned log, it may be necessary to combine the two

options: revise the CAD model and replace/re-assign some of the assigned scanned

' logs. Once the differences between the CAD model and the assigned scanned lo gs

have been resolved a cutting profile may be generated for each assigned scanned log
250.The assigned scanned logs may then be cut according to the generated cutting
profiles 260. The cut logs may be assembled at the building site 270. Final hand
finishing and construction may be required to complete the log home.

Figurel0a illustrates an embodiment of the method wherein logs are
scanned to create a ‘library’ of scanned logs. Preferably, each log is marked with an
identifier and the scan of the log is stored along with its identifier in a database. An
1dentifier, such as a bar code or alphanumeric code, may be affixed to the log or
alternatively may be imprinted on the log, for instance by water jet, burning, ink jet or
other means. Alternatively, as described above, the log may be identified by matching
its scanned measurements to previously scanned measurements. A CAD model of a
log home may be designed using virtual logs having dimensions corresponding to the
dimensions of actual scanned logs. Such an embodiment may be useful, for instance,
where logs are peeled and scanned at a central facility in the off-season for subsequent
machining and assembly in the summer.

As 1llustrated in Figure 10a, the logs may be scanned to create a ‘library’ of
scanned logs 300. Preferably each scanned log is marked with an identifier to assistin
subsequent identification of the physical log with its associated virtual log stored in
the hibrary. A CAD model may then be designed using virtual logs corresponding to
the scanned logs selected from the library 310. A cutting profile may be generated for
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each scanned log to match the corresponding virtual log 320. The cutting profile is
associated with the i1dentifier of the log. The logs may then be cut according to the
generated cutting profile associated with the identifier of each log 330.

Figure 10b 1llustrates an embodiment where the log ‘library’ may be used
in conjunction with a pre-designed CAD model. As illustrated in Figure 10b, the logs
are scanned to create a ‘library’ of scanned logs 335 and associated with an identifier
as described above. Preferably the ‘library’ contains more scanned lo gs than necessary
for single log home to provide better selection of logs to correspond to the virtual logs
in the pre-designed CAD model. After the logs are scanned, the virtual logs in the pre-
designed CAD model are matched to corresponding scanned logs selected from the
library 340. The CAD model is reviewed and amended if necessary to accommodate
differences between the virtual logs and corresponding scanned logs 345. Differences
outside a pre-determined parameter are flagged for review and possible replacement of
the associated scanned log. After the CAD model and matched scanned logs have
been finalised, a cutting profile may be generated for each scanned log to match the
corresponding amended virtual log 350. The cutting profile is preferably associated
with the identifier for the matched log. The logs may then be cut according to the
generated cutting profiles 355.

Figure 11 illustrates an embodiment where logs are scanned and cut in a
single operation. As illustrated, a log is scanned 400. The scanned log is matched to a
corresponding virtual log in a CAD model of a log home 405. The CAD model is then

amended, 1f necessary, to accommodate differences between the virtual log and the
corresponding scanned log 410. Differences beyond a pre-determined parameter are

flagged and, if necessary, the log may be rejected and a replacement log requested
410. A cutting profile 1s then generated for the scanned log to match the

corresponding amended virtual log 415. The log is then cut according to the generated
cutting profile 420. This process is repeated until all virtual logs in the CAD model

have been matched to scanned logs.

Figures 12a, 12b and 12c illustrate an embodiment of a system for
scanning and machining logs. As illustrated in Figure 12a, a log scanning subsystem

510 scans logs and communicates the information to a CAD design subsystem 500
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and/or a scanned log library 505. As will be appreciated, the library 505 may be part
of one of the subsystems, but is illustrated separately in the Figures for clarity.

As illustrated in Figure 12b a client may review the planned CAD model
through a client review terminal 515 that communicates with the CAD design
subsystem 500. In a preferred arrangement the CAD design subsystem 500 provides a

secure web portal to allow a client to review the model through a web browser

connected to the Internet.

As 1llustrated in Figure 12c, the CAD design subsystem 500 sends the
cutting profiles generated from the CAD model to a log machining subsystem 520. As
described above the log machining subsystem 520 and the log scanning subsystem
510 may comprise a single machine tool 100, 101, 102. Alternatively, the log

scanning subsystem 510 and the log machining subsystem 520 may comprise separate

tools.

Figure 13a illustrates an embodiment where the log scanning subsystem
510 and the log machining subsystem 520 are located at the same location, for
instance a central processing facility. As illustrated in the embodiment of Figure 13a,
peeled logs are scanned by the log scanning subsystem 510. The scanned logs are
communicated to a scanned log library 505 or directly to the CAD design subsystem
500. The CAD Design Subsystem generates cutting profiles which are communicated
to the log machining subsystem 520 which cuts the logs ac¢0rding to the profiles. The
cut logs may then be transported to a remote building site for assembly. As described

above, the logs may be scanned and cutina single operation. Alternatively, the logs

may first all be scanned into the library and then cut in a separate subsequent

operation.

Figure 13b 1llustrates an embodiment where the log scanning subsystem
510 and the log machining subsystem 520 are located at different locations, for

instance the log scanning subsystem 510 is located at one location and the log
machining subsystem 520 is located at a second location. In the embodiment of Figure
13b, the log machining subsystem 520 is intended to be mobile and is situated at the
remote building site 525. As illustrated in Figure 13b, peeled logs may be scanned, for
instance at a central processing facility and then transported to the remote building site

525. The CAD design subsystem 500 then communicates the cutting profiles to the

- 15 -



CA 02772122 2012-02-24

WO 2010/022493 PCT/CA2008/001492

10

log machining subsystem 520 at the remote building site 525. In an embodiment the
CAD model 1s first finalised and then logs are selected from inventory matching the
assigned scanned logs for shiprnent to the remote building site 525. Thus, the number
of logs scanned and the number of logs transported may be different.

Figure 13c illustrates an embodiment where both the log scanning
subsystem 510 and the log machining subsystem 520 are located at the remote
building site 525, for instance as a single machine tool 100, 101, 102. As illustrated in
Figure 13c, pecled logs may be input for scanning, matching to a virtual log and
machining at the remote building site 525.

Various embodiments of the present invention having been thus described
1n detail by way of example, it will be apparent to those skilled in the art that
varniations and modifications may be made without departing from the invention. The

invention includes all such variations and modifications as fall within the scope of the

appended claims.
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WHAT IS CLAIMED IS:
1. A method of preparing a log comprising:

scanning the log;
matching the scanned log to a virtual log;
generating a cutting profile for the scanned log from the matched virtual log;

cutting the log in accordance with the generated cutting profile.

2. The method of claim 1 wherein the virtual log comprises one of a plurality of
virtual logs in a CAD model of a log structure.

3. The method of claim 2 wherein a plurality of logs are each scanned and
matched to a corresponding virtual log from the plurality of virtual logs.

4. The method of claim 2 wherein before the cutting profile is generated,

amending the CAD model to accommodate differences between the scanned
log and the virtual log.

5. The method of claim 2 wherein the CAD model is designed before the log is

scanned and wherein the method further comprises amending the CAD model
to replace the matched virtual log with the scanned log.

6. The method of claim 2 wherein after the log is scanned, transporting the log to
a building site for cutting. |

7. A method of preparing logs for a log structure, the method comprising:
scanning the logs;
storing the scanned logs in a log library;
designing a CAD model of a log structure using scanned logs from the library;
generating a cutting profile for each of the scanned logs in the CAD model:

cutting the scanned logs in accordance with the cutting profiles.

8. The method of claim 8 further comprising:

associating an identifier with each of the logs and storing the identifier with

the scanned log in the library.
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0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

A system for preparing logs, the system comprising:
a scanning subsystem;
a machining subsystem; and,

a CAD design subsystem.

The system of claim 9 wherein the scanning subsystem and the machining

subsystem comprise separate subsystems.

The system of claim 9 wherein at least one of the scanning subsystem and the

machining subsystem comprise a mobile subsystem.

The system of claim 9 wherein the CAD desi gn subsystem 1s geographically
remote from at least one of the scanning subsystem and the machining

subsystem.

The system of claim 9 further comprising a client review terminal.

The system of claim 13 wherein the client review terminal comprises a secure
web portal.

The system of claim 9 wherein the machining subsystem comprises a 5-axis
CNC router.

The system of claim 9 wherein the scanning subsystem and the machining

subsystem comprise a single 5-axis CNC router.

A method for preparing a log structure including a plurality of logs, the
method compriéing:

scanning the logs;

generating a cutting profile associated with each log;

cutting each of the logs according to the associated cutting profile; and,
assembling the log structure with the cut logs.

The method of claim 17 wherein before cutting the logs, the method further
COMPrIses:

transporting the logs to a remote building site.
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19.

20.

21.

22,

23.

24,

23.

26.

The method of claim 17 wherein the step of scanning comprises storing the

scanned logs in a library.

The method of claim 19 further comprising:
selecting scanned logs from the library to generate the cutting profiles.

The method of claim 17 further comprising:
selecting one of the cut logs for replacement;

matching a replacement log with the cutting profile associated with the

selected log; and,

cutting the replacement log according to the matched cutting profile.

The method of claim 17 wherein the logs are scanned in a different order from

their assembly in the log structure.

The method of claim 17 wherein the logs are cut in a different order from their

assembly in the log structure.

The method of claim 17 wherein the logs are scanned and cut in a single

operation.

The method of claim 17 wherein the logs are scanned and cut in separate

operations.

The method of claim 17 wherein the cutting profile comprises a scribing

profile and the step of cutting the log comprises scribing the log according to the

scribing profile and then cutting log according to the scribing.
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