Office de la Propriete Canadian CA 2611232 C 2015/01/13

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 61 1 232
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
(13) C
(22) Date de depot/Filing Date: 2007/11/19 (51) ClL.Int./Int.Cl. B27G 23/00 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2008/05/20 B27C 5/10 (2006.01)
(45) Date de delivrance/lssue Date: 2015/01/13 (72) Inventeur/inventor:

GRISLEY, KENNETH M., CA

(73) Propriéetaire/Owner:
LEIGH INDUSTRIES LTD., CA

(74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.,S.R.L.

(30) Priorite/Priority: 2006/11/20 (US60/860,167)

(54) Titre : DOUILLES REGLABLES
(54) Title: ADJUSTABLE GUIDEBUSHES

e 16

12 20

(57) Abrege/Abstract:

Adjustable guidebushes and methods for using the same facilitate cutting joint elements into work-pieces to join together two or
more of the work-pieces. In some embodiments, the adjustable guidebush includes a guide surface defining a number of outer
diameters having different lengths. Positioning different outer diameters of the guide surface to interact with a cutting guide allows
one to adjust the fit of the joint elements formed in the work-pieces.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02611232 2007-11-19

ABNTRACT
Adjustable guwdebushes and methods for 'using the same factlate cutting jont
elements o work-pieces to join together two or more ol the work-picces.  In some
cmbodiments, the adjustable guidebush includes a guide surface defining a number of outer
drarncters having diflerent lengths, Positioning different outer diameters of the guide surface
to interact with a cutting guide allows one to adjust the it of the joint elements formed in the

work-pieces.
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ADJUSTABLE GUIDEBUSHES

Embodiments of the present invention refate to adjustable guidebushes for guiding the

movement of a cutler with respect to a work=piece.

BACKGROUNID

Routers and other cutting tools are often used with culling guides that gui.dc the
movement of the tool’s cutter with respect to a work-piece, such as a piece of wood. For
mstance, LLS, Patent No. 4,428,408 for a “Dovetaling Jig” discloses one type of a cutting
gurde that includes a plurality of moveable guide fingers that provide guide surfaces for
faciiitating cutting joint é!(‘:]ﬂt‘:ﬂl’.&: mto work-pieces,  The guide fingers interact with E
guidebush attached to the cutting tool to guide the movement of the tool's cutter during the
Cu.lliﬂg pz‘?;)ccdm'c. The guidebush may surround the curter and include an outer putde
sqri’hcc ﬂmt_ interacts with surfaces on the guide fingers o guide the cutter’s movement.

Using these or other types of cutting guide and cutting tool systems helps one accurately and
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relatvely quickly cut a wide varety of jomt elements or make other types of cuts o work-
piece, tncluding, but not limnted to, box jomts, fhinger jonts, dovetail joints (includimg
through, hatf-blind, and shding dovetails), and mortise and tenon joints.

Oflen, 1t s desrable to adpust the tightness of the it between joint clements cut using
a cutting gude and cutting ool system. Manufacturing variance in cutting gude, guitdebush,
and cutter dimensions, as well as shaft / bearing wear (Urun out™) in the cutling 0ol, may
result i joint clements that fit oo loosely or tghtly.

One known method for adjusting the it of a joint 15 to switch the cutting tool’s
cutdebush for a different guidebush having either a larger or smaller outside diameter, which
may result g behler or looser 1, Such a method, however, may not allow for precise
adjustment of the joint’s (it since the range and increments of adjustment will be limited by
the number of guidebushes tn the user’s possession.  Also undesirably, exchanging the
gurdebush on the cutting 1ool for a difterent cuidebush may require the removal of the cutier
from the cutting tool (such as with dovetail cutters), and could require addtional trial and
error 1o resel the correct cutter depth setting,

Another known device and method for adjustimg joint i 1s disclosed in U.S. Patent
No. 3,584,328 for a “Guidebush Assembly For Use With A Finger Joint ‘Template.™ The
guidebush disclosed i the '328 Patent imcludes o tapered puide surface, with the lower
diameter of the gutdebush being smaller than the upper diamcter. The guidebush is mounted
on a router base wy a rolaung fashion such that rotating the guidebush 1 one direction raises
it and rotating the guidebush i another direction lowers it Because the cuidebush has a

tapered gwide surlace, rsing and lowering the puidebush changes the “etltective diameter”

E-J
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of the gmdebush (the diameter of the gwidebush where 1t contacts the template), and
consequently altows the it of the joint to be hghtened or loosened.
Guidebushes with tapered guide surfaces, such as the guidebushes disclosed m the

'3128 Patent, may be relatively difficult and ttme-consummg to manufacture,

SUMMARY

Adjustable guidebushes ol the present invention, like the adjustable guidebushces
disclosed m the *328 Patent, may mclude gutde surfaces that altow for multiple effective
digmeters,  Unbike the “328 Patent guidebushes, however, adjustable guidebushes of the
present nvention do not necessartly include a tapered ginde surface.  Rather, these
gutdebushes, in some embodinents, may mclude d non-cueuwlar outer gride surface, such s
an oval guide surface, which may be rotated relative to a cutting gaide to vary the effective
diameter of the gu.j‘dczbu,sh that 15 presented o the cuthing gande.

some embodiments of adjustable guidebushies that mclude a non-circular pinde
surlace, rather than a tapered guide surface, may be caster to manutacture,  For imstance, a
non-circular guide surface may be formed using a casting process., rather than a machining
PrOCEss.

In some embodiments, the adjustable puidebush may be attached 10 a router or other
cutiing ool 1o help goide the tool’s movement with respect o a cutting pwide.  The
adjustable guidebush may mclude 2 guide member, which may include an outer puide
surface md a through-bore. The tool’s cutter may pass through the through-bore and the

pulde surtace may interact with g cutling guide surface to help guide the tol’s movement.
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In some embodiments, the walls of the gurde surface may be parallel to the axis ol the
through-bore (c.g., 1n some ecmbodinents, not tapered), and may define at least two different
outer diameters. For mstance, in some embodiments, the cross-section of the guide surface
may be at least shphtly oval shaped, such that rotaung the gindebush guide surface with
respect (o the cutung guide changes the “effective diameter” of the guidebush by aligning

diffcrent diameters of the oval guide surface with the guide surfuces of the cuting guide.

BRIEF DESCRIPTION OF DRAWINGS

FIG, | s a schematie, fragmentary, not (o scale, cross scetion of one embodiment of
an adjustable gutdebush and a cutting guide for puiding the movements of a cutter with
respect o a work-piece.

F1G 2 15 & perspective view ol another embodiment of an adjustable gindebush.

F1G. 3 15 a bottom vicw of another embadiment of an adjustable gindebush.

F1GL 4 18 a schematic, not to scale, cross-section view of a portion of the adjustable
guidebush of FI1G., 2.

1L 5 s a schematic, not o seale, view of a portuon of another ecmbodiment of an
adjustable puidebush,

FIG. 6 15 a bottom view similar to FIGL 3 of another embodiment of an adjustable
gruidebush,

F1G. 7 1s the gurdebush of FIG. 6 stalled in the base of a cutting tool, and a tool tor

adjusting the position of the guidebush,
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t

F1G 8 schematically itlustrates the adjustable puidebush of FIG. 2 mstalied e o base

of a cuttimg tool.

DETATLED DESCRIPTION OF DRAWINGS

F1G. 1 schematically itustrates one embodiment of an adjustable guidebush H) ol the
present invention, although other embodiments of adjustable yindebushes are also possible
and within the scope of the present invention. The adjustable guidebush 10 shown i F1G. |
s secured to the base 18 of @ cutting tool (in this embodiment, a router), and interacts with 4
cutting suide 12 to guide the movement of a cutter 14 with respect (o a work-prece 10, The
cutter 14 shown in FIG. | is a spiral-cut router bit, which is rotated by the router. In other
cmbodiments, other types of router bits, or other types of cutters, whether cutiers uscd with a
rorder or some other type of cutting tool, may be used with the adjustabic gutdebush 10,

In the embodiment shown n FIG. 1, the adjustable guidebush 10 mcludes a guide
member 20, having an outer guide surface 22, The guide surface 22 may interact with
surfaces on the cutting guide 12 to limit the movement of the router, and consequently may
cuide the movements of the cutter 14 as it moves through the work-picce 16, In the
cmbodiment shown m FIG. 1, the cutting guide 12 includes a number of fingers 24 that
internct with the guide surtace 22 of the adjustable guidebush 10, Mowving the cutter 14 In
the recessed arcas between the fingers 24 removes material from the end of work-ptece 16 10
deline Hnger-joint clements 26, In other embodiments, however, cuidebush 10 may be used
i other manners and in conjunction with other cutting gwdes, (o define other types ot jomt

clements or otherwise guide a cutter with respect (0 @ work-piece.
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The adjustable gutdebush 10 may also includes a positioning member that may
factlitate posivonmg the guidebush 10 with rvespect to the rouler.  For example. in the
cinbodiment shown m FlG, 2 the positioning member 34 s externally threaded sach that 1t
may tteract with ¢orresponding threads on a ring member 28, This adjustable guidebush 10
may be secured (o o router base by passing the externally threaded surface 32 of the
positioning member 34 through an openig in the router base such that a tlange of the
positiomng member 34 contacts an underside portion of the router base, and then threading,
the ring member 28 onte the threaded surface 32 untid a lower surface of the nirge member 32
contacts an upper surface of the router base, securing the guidcbush 10 onto the router base.
The ring member 28 shown i FIG. 2 mcludes thumb lugs 38 to help the user tighten the ring
member 2¥.

Adjustable guidebushes of the present thvention may be attached o cutting tools in
other wavs as well, For mstance, m other embodiments, the router base may mclude a
threaded aperture that mteracts with external threads 32 of the guidcbush 10, In stll other
embodiments, adjustabic putdebush 10 may imclude structures or features other than external
threads 32 for securing the guidebush 10 to the router base.  In some cmbodiments, the
curdebush 1015 not direetly secured to the router base, but 1s sceured to an adapter plate.
which s i turn sceured to the router base. In some embodiments, tldjt!tilﬂl’)l‘.‘l guic:lc:bush O s
nof attached to the router base, but s rather sceured to other portions of the router or other
cutting tool.

The manner in which the adjustable gwidebush 10 15 attached 10 the cutting ool 1s not

necessartly rmportant 10 all embodiments, although, in at {east some embodiments, 1t may be
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desirable to sceure the guidebush 10 such that 1t can be rotationally adjusted with respect Lo
the cutting tool, for reasons discussed m further detail below.

F1G, 3 shows an embodiment of an adjustable guidebush 10 m which the outer gundve
surface 22 is at least somewhat non-circwlar. The outer guide surface 22 shown mcludes o
lcast a {irst outer diameter 40 and a second outer drameter 42 that are different lengths to
define an at least somewhat clliptical puide surface with the first outer diameter 40 defining
the wider “major axis™ of the ellipse and the second outer diameter 42 daehimng the shorter
“minor axis” of the ellipse, which may be perpendicular to the major axas, The outer guide
surface’s elliptical shape may also define several other intermediate outer diameters that vary
in length between the widest first outer diameter 40 and the shortest second outer diameter
42, such as shown by FIGL 5.

In somce cmbodiments. at feast one of the ouler diameters of the ginde surface 2.2
corresponds to o “standard™ guidebush diameter (lor cxample, without lomtation. R TH6",
S/8" 34", ete. .. ), and the other diamcters of the guidebush represent at teast shight
deviations from the standard guidebush diameter, with the magnitude of the deviation
increasing as the other diameters move away from the standard diameter. For mstance, m the
embodiment shown in FIG. 3, the guide surface 22 may have an outer diameter that vares
between 0437 mches and 0417 inches from the major axis to the munor axis.  In the
cmbodiments shown, the rate of change between the major and nunor axes may be constant.
For instance, the diameters between a major axis of 0.437 inches and a mmor axis of 0.417
inehes may decrease by 002 inches for every 9¢ the diameter 1y displaced from the major

axis towards the minor axis. Other guidebushes of the present invention may leature other
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standard or non-standard outer diameters, which may or may not feature a constant rate of
change between the first and second outer diameters.

The suide surface 22 shown in the FIGS. s at least somewhat elliptical v shape. in
other embodiments, however, the guide surface may be other shapes that define at least two
different outer drameters.  For example, without hmitahon, guide surtaces could have u
square, hexagonal, octagonal or other symmetric or asymmetric shapes.

F1CL 4 shows o cross-section of an adjustable gundebush 10 and sttustrates that the
cuide surface 22 is substantially parallel o the longitudinal axis 44 ol the through-bore 46,
through which a cutter extends when the gutdebush 10 1s installed i a router or other cutling
1O0].

F1G 4 also shows that the adjustable guidebush 10 meludes a patr of sockets 48, In
this embodiment, the sockets 48 may recerve a pin wrench 50 (shown i FIG. 7) or other tool
W faciiitate tghtemng the gurdebush 10 omo the router base and/or adjusting the guidebush
10 after 11 has been mstalied onte the router, which s discussed 1 greater detanl below,
some embodiments, the sockets 48 may iclude a shght chamter to facrhitatle mserting the pin
wrencel or other ol In other embodiments, adjustable guidebush 10 may or may noi
mclude sockets or other structures for tightemng and/or adjusting, the guidebush 100 In some
cmbodiments, the adjustable guidebush 10 may be adjusted by hand, without the use of
additional lools.

The adjustable curdebushes 10 shown i FIGS, 2-3 and 6-8 also include indicta 52 for
indicating the rotational posttion of the guidebush 10 with respeet 1o the router. The indicia

nunbers shown represent different outer dhiameters of the guide surface 22 such that a uscr
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can determitne the outer diameter ol the gutde surface 22 that will contact the template 12
during the cutting operation.  FIGS. 6-7 show a guidebush 10 that includes an alternative
layout of ipdicia 32 along with an mdication of which direction to rotate the guidebush 10 1o
adjust the fit of a joint to be cither tighter or looser. FIG. 7 illustrates the adjustment of the
awdebush 10 of FICG. 6 when it is mounted on a router.

FIGL 8 schematically tlustrates the underside of an adjustable guidebush 10 installed
in a router basc 18 with respect to a cuting guide 12. As shown, the adjustable guidebush 10
has been posttioned such that the indicia “0™ is aligned with markings 54 tn router base. In
this embodiment, alighment with indicia 0™ indicates that the widest outer diameter of the
vuidebush gutde surface 22 1s orlented (o contact the guide fingers 24, This arrangement will
create a refatively “tight™ joint as the router’s movements are guided by the mteraction of the
guwidebush and cutting gude gurde surfaces (22 and 12 respectively). Other indicia and
marking systems are also possible and within the scope of this imvention.

H the ™07 setting of the guidebush 10 shown tn FIG. 8 results in a joint that 18 100
tight, the guidebush 10 may be adjusted for a looser Rt by, m this embodiment, rotating the
gudebush H) (such as by using the pinowreench 50 shown in FIG. 7 or in another manner) to
ahgn the markings 54 with a higher numbered indicta 32, In the embodiment shown in FIG,
s, ahigning @ ngher nwmbered mdicia 52 with the marking 54 aligns a relatively narrower
diameter of the guidebush guide surface 22 with the guide surfaces 12 of guide fingers 24,
which will ereate an al least somewhat “looser™ joint it

In some embaodiments, it may be desirable to repeat this procedure multiple times

before an wdeal joint s achieved, In other embodiments, prior expericnces or other

9
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knowledee may allow a desired joint fit to be achieved with few or even a smgle adjustiment
(or no adjustment ot all) of the gmdebush 10, For instance, without iimitation, once an ideal
joint s achieved, the setting of the adjustable guidebush may be recorded for use when
forming future joints with the same guidebush, cutting tool and/or cutting guide.

L some embodiments, it may be destrable to hold the rowter (or other tool) in «
relatively fixed oricntation with respect to the template during the cutling operations 1or
achicving consistent results (e.g. it may be desirable to hold the handles of the router such
that they are perpendicular to the cutting guide guide fingers during the cutimg operation).
[n other embodiments, the gwidebush 10 15 not adjusted by rotating 1t with respect to the
router, bul rather the entire router 1s rotated with respect to the cutting gude to change the
cifcetive diameter of the guidebush that 1s presented to the cutting guide.

Addittons, deletions, substitutions or other modifications or changes may be made o

the above described embodiment without departing from the scope of the present

*

invention.

L)
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Claams:
3 An adjustable guwidebush for guding the movement ol a cutter with respect to a
cutting guide, wheramn the cutting guide 1s at least temporanly positioned with respect (o o
work-pieee, the adjustable guidebush compnising:

a guide member comprising a through-bore that at least partially receives the cutter

and a guidcbush gurde surface that extends at least partially around the cutter and nferacts

with the cutting guide;

wherein the guidebush gude surface comprises at least a first ouler diameter and a
sccond outer diameter;

wherein the fiest outer diameter 1s not substantially equal m dength to the second
outer diameter: and

wherem the through-bore defimes o longitudinal axis and the gwdebush guide surface

s substantially parallel to the through-bore longitudinal axis.

2. The adjustable gumidebush of claim 1, wherein the guidebush guide surlace delines an

at least somewhat oval shape.

3. The adjustable guidebush of claim 2, wherein the first outer diameter is perpendicular

to the second outer diameter.

4. The adjustable  guidebush of chum 3, whorein the  first owter  diameter s

approximately 0.01 to 0.1 mches fonger than the sccond outer diameter.

| |
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3, The adjustable gmdebush of claim 4. wherem the first outer diameter s

approxmmately .01 to 0.05 mches longer than the second ouler diameter.

0. The adjustable guidebush of claim 5, wherein the fust ouler diameler 18

approximately 0.02 inches tonger than the second outer diameter,

7. The adjustable gutdebush of claim 1, whercin the guidebush quide surface 1 able to

rotate with respect to a culting tool; and wherein the cutting tool rotates the culter.

o) The adjustable guidebush of claim- 1, further comprising a plurality of additional
adjustable ewidebushes, wherein the adjustable guidebush and the plurality ol additional

adjustable gutdebushes compnse a kit

Y, A cutting fool and adjustable guidebush assembly, comprising:

(2)  acuthing tool, comprising: (1) a motor; (1) a base: and (1) a cutter; and

(b)  an adjustabtc purdebush, comprising: a guide member comprising a through-
bore that at least partially reeerves the cutter and a guidebush guide surface that extends al
least partially around the cutter and interacts with a cutting guide;

wherein the gudebush guide surface comprises at feast a first outer dhiameter and a
sceond owler chameter:

wheremn the first outer diameter 18 not substantially cqual i length to the second

outer diameter: and
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wherein the through-bore defines a longitudinal axis and the guidebush guide surface

15 substantally parattel 1o the through-bore tongitudinal uxis.

10, The cutting tool and adjustable guidebush assembly of claim 9, wherain the

puidebush guide surface delines an at fcast somewhat oval shape.

F. The cutting tool and adjustable guidebush assembly of claim 10, wheremn the birst

outer diameter 1s perpendicular to the second outer diameter,

12, The cutting tool and adjustable gumdebush assembly of clamm T, wherewn the first
owter diameter s approximately 0.02 ches longer than the sceond ouwter diameter,

3. The cutting tool and adjustable gutdebush assembly of claim 9, further comprising
plurality of additional adjustable cuidebush asscemblics, whercin the adjustable guidebush

asscmbly and the plurahity of additional adjustable gmdebush assemblics comprise a kit

14, An adjustable gudebush assembly for guidmg the movement of o cutter with respect
10 a cuthing gnde, wherein the cutimg gurde 1s at least temporardy postioned with respect 1o
a work-piece, the adjustable guidebush comprising:

(a) o ginde member comprising o through-hore that at feast partially recerves the
cutter and a gwidebush guide surface that extends at least partially around the cutter and

mnteracts with the cutting guide: and

|3
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(h) & positioning member associated with the ginde member that positions the
gulde member with respect to the cutter, wherein the posttioning member comprises: (1) an
externally threaded surface assocrated with the gide member, and (n) a rmg member having
an aternally threaded aperture, wherem the mternally threaded aperture of the ring member
interacts with the externally threaded surface 1o position the adjustable guidebush with
respect o a cutting ool base:

wherein the gindebush guide surface comprises at least a (irst outer diameter and a
second ouler diameler:

wherein the lirst outer diameter 15 not substantially cqual to the second outer
diameter:

wherein the through-bore defines a longitudinat axis and the guidebush gunde surface
s suhstantially paraliel to the through-bore longitudmmal axis;

wherein the first outer diameter 1s perpendicular to the second outer diameter,

wheretn the guidebush putde surface comprises a plurahty of addiional outer
drameters between the first outer diameter and the second outer diameter;

wheremn the plurality of additonal outer diameters arce shorter ¢ fength than the firg
outer chameter and longer i length than the second ouler dhameter:

and wherem at Jeast some of the plurality of addional outer diamcters are difterent

lengths.

14
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15, A method for cutting a work-piece, comprising;

() securing an adjustable guidebush to a cutting tool, the adpustable puidebush
comprising a through-bore for receiving o porhon of @ cutter ol the cutting tool and o
cutdebush gunde surface that extends at least partiatly around the cutter, whercin:

(1) the guidebush gminde surface comprises at least a first outer diameter
and second outer diameter:

(1) the [rst outer diameter 15 not substantially equal in length to the second
outer diameter: and

(n1)  the through<bore defines a longitudinal axis and the guidebush guide
surface s substantially paratle! to the through-bore fongtiudinal axis:

(D) at least temporarily posittoning a cutting guide with respect 1o a work-plece:
A

(¢)  making a first cut in the work-pieee with the cutrer, wherein a first portion of

the gutdebush guide surface interacts with the cutting guide to guide the first cul.

6. The method of claim 15 further comprising:
(1)  rotating the guwdebush gutde surface with respect (o the cuttimg gwide; and
(h)  makme a second cut n the work-picce with the cutter, wherein a sccond

portion of the gudebush guide surface mteracts with the cutting guide to guide the second

Cll
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17.  The method of el 16, wherem rotating the gundebush guide surface with respect to

the cutting euide comprises rotating the guidebush guide surface with respect to the cutting

food,
[X,  The method of claim 16, whercin rotating the guidebush pguide surface with respect 1o

the cutting puide comprises rotating the catting tool with respect to the cuthing, guide,

16
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