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(54) MULTI-JOINING SYSTEM

(57) A template holding jig for holding a template for
use with a router for routing a workpiece is provided. The
holding jig may also be part of a workpiece joining jig that
includes a plurality of templates. The template holding
jig includes a template support, a workpiece support and
a template guide. The template support defines a tem-
plate support plane. The workpiece support defines a
workpiece support plane extending perpendicular to the
template support plane. The template guide defines at

least one abutment preventing motion of a template lo-
cated on the template support parallel to a first axis being
parallel to the workpiece support plane and parallel to
the template support plane. The at least one abutment
permits motion of the template parallel to a second axis
being orthogonal to the workpiece support plane and per-
pendicular to the first axis and parallel to the template
support plane.
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Description

FIELD OF THE INVENTION

[0001] This invention generally relates to jigs for use
with routers and particularly jigs for supporting templates
and workpieces.

BACKGROUND OF THE INVENTION

[0002] Routers are often used by woodworkers to form
recesses, pockets or connectors in workpieces to con-
nect the workpieces together. To provide accurate and
precise connection of the multiple workpieces, it is im-
portant to accurately guide the motion of the router as it
routes the workpieces to form the recesses or pockets
that receive connectors or to directly form the connectors
in the workpieces themselves.
[0003] Currently a large number of connections are
available to connect workpieces including, but not limited
to: dovetails, box joints, mortise and tenon, dowels, bis-
cuits, dominos, butterfly, etc. Unfortunately, each of
these connections typically use individual structures to
help form the appropriate structures in the workpieces to
allow for the various connections to be made. This can
be very expensive as well as take up a significant amount
of space within a woodworker’s workshop.
[0004] The present invention provides improvements
over the current state of the art.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention provides a new and im-
proved template holding jig as well as a new and im-
proved workpiece joining jig. The template holding jig can
properly orient a workpiece relative to a template. The
template is removable from the template holding jig so
that a different template may be used for a different type
of guided motion of a router.
[0006] In an embodiment, a template holding jig for
holding a template for use with a router for routing a work-
piece is provided. The template holding jig includes a
template support, a workpiece support and a template
guide. The template support defines a template support
plane. The workpiece support defines a workpiece sup-
port plane extending perpendicular to the template sup-
port plane. The template guide defines at least one abut-
ment preventing motion of a template located on the tem-
plate support parallel to a first axis being parallel to the
workpiece support plane and parallel to the template sup-
port plane. The at least one abutment permits motion of
the template parallel to a second axis being orthogonal
to the workpiece support plane and perpendicular to the
first axis and parallel to the template support plane.
[0007] In one embodiment, the at least one abutment
of the template guide is provided by first and second walls
that are parallel to one another and spaced apart from
one another parallel to the first axis. The first and second

walls are offset from the template support plane parallel
to a third axis that is parallel to the workpiece support
plane and perpendicular to the first and second axes.
[0008] In one embodiment, the first and second walls
are positioned at opposite first and second ends of the
template support with the template support being posi-
tioned between the first and second walls. This provides
channel therebetween in which a template may be posi-
tioned.
[0009] In one embodiment, the template holding jig in-
cludes a template attachment for affixing a template to
the template support. The template attachment has a first
configuration securing the template to the template sup-
port such that the template is affixed to and cannot be
moved relative to the template support and a second con-
figuration that allows the template to be moved relative
to the template support parallel to the second axis.
[0010] In one embodiment, the template attachment is
a bolt extending parallel to a third axis being orthogonal
to the template support plane and a releasable nut. The
nut and template support sandwiching the template ther-
ebetween when the template attachment is in the first
configuration and a template is mounted thereto.
[0011] In one embodiment, a portion of the template
support that defines the template support plane is an ex-
terior surface of the template support. A portion of the
workpiece support that defines the workpiece support
plane is an exterior surface of the workpiece support.
The exterior surface of the template support does not
extend beyond the exterior surface of the workpiece sup-
port. The template support plane and the workpiece sup-
port plane have an exterior angle of 270 degrees there-
between. This forms an L-shape configuration with the
exterior surfaces being on the outsides of the L-shape
(e.g. left side and bottom side of the L-shape).
[0012] In one embodiment, first and second workpiece
side stops are mounted adjacent the workpiece support.
The first and second workpiece side stops are adjustably
positionable parallel to the first axis relative to the work-
piece support to adjust spacing between the first and
second workpiece side stops to accommodate different
sized workpieces. The side stops position a workpiece
relative to the template support along the workpieces
support plane parallel to the first axis.
[0013] In one embodiment, first and second workpiece
side stop mounts selectively fix the position of the first
and second workpiece side stops relative to the work-
piece support. The mounts may be releasable to allow
for adjusting the position of the first and second work-
piece side stops.
[0014] In one embodiment, a clamp attaches to the first
workpiece side stop. The clamp is movable with the first
workpiece side stop relative to the workpiece support.
The clamp is actuatable to provide a force orthogonal to
the workpiece support plane to a workpiece being sup-
ported by the workpiece support positioned adjacent the
first workpiece side stop.
[0015] In one embodiment, a miter fence defines first
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and second miter abutments defining first and second
miter abutment planes. The first miter abutment plane
extends orthogonally relative to the workpiece support
plane and at a 45 degree angle to the template support
plane. The second miter abutment plane extends orthog-
onal to the first miter abutment plane and orthogonally
relative to the workpiece support plane and at a 45 degree
angle to the template support plane. The miter fence be-
ing fixably attachable adjacent to the workpiece support.
[0016] In one embodiment, a position of the template
support is adjustably fixable relative to the miter fence
parallel to a third axis being parallel to the workpiece
support plane and perpendicular to the first and second
axes and orthogonal to the template support plane.
[0017] In one embodiment, first and second workpiece
support guides are attached to the miter fence. The first
and second workpiece support guides being spaced a
part parallel to the first axis forming a gap therebetween.
The workpiece support being positioned between and in
abutment with the first and second workpiece support
guides.
[0018] In one embodiment, the first and second work-
piece support guides and miter fence form a support base
that is releasably attachable to the workpiece support
and template support. The support base may be clamped
to a workbench to support the workpiece support and
template support relative to the workbench.
[0019] In one embodiment, first and second clamps
attach to the miter fence. The first clamp is actuatable to
provide a force orthogonal to the workpiece support plane
between the template support plane and the first miter
abutment plane. The second clamp is actuatable to pro-
vide a force orthogonal to the workpiece support plane
between the template support plane and the second miter
abutment plane.
[0020] In one embodiment, the at least one abutment
of the template guide is provided by first and second walls
that are parallel to one another and spaced apart from
one another along the first axis. The first and second
miter abutment planes intersect at an intersection that is
centered between the first and second walls along the
first axis.
[0021] In one embodiment, the template holding jig in-
cludes a void formed by the template support and the
workpiece support proximate the intersection of the tem-
plate support plane and the workpiece support plane.
[0022] In one embodiment, a sacrificial support piece
is located within the void.
[0023] In one embodiment, one side of the sacrificial
support piece forms part of the workpiece support plane
and supports a workpiece when mounted to the work-
piece support plane. In a more particular embodiment, a
second side of the sacrificial support piece forms part of
the template support plane and supports a template when
mounted thereto.
[0024] In one embodiment, the sacrificial support piece
is replaceable.
[0025] In one embodiment, a sacrificial support piece

is releasably mounted to the workpiece support against
the workpiece support plane. The sacrificial support de-
fines a second workpiece support plane offset from and
parallel to the workpiece support plane defined by the
workpiece support.
[0026] In one embodiment, a clamp for securing the
workpiece against the second workpiece support plane
defined by the sacrificial support piece is provided.
[0027] In another embodiment, a workpiece joining jig
for use with a router for joining workpieces is provided.
The workpiece joining jig includes a template holding jig
as outlined above and a first template. The first template
is removably mountable to the template support in abut-
ment with the template guide. The first template is fixed
to the template guide and template support when the first
template is mounted to the template support and the tem-
plate attachment is in the first configuration. The template
guide could be provided the template attachment. The
template guide properly aligns a mounted template for
precision operation.
[0028] In one embodiment, the first template is mova-
ble relative to the template guide and template support
when the first template is mounted to the template sup-
port and the template attachment is in the second con-
figuration.
[0029] In one embodiment, the first template has a first
router guide region configured to guide motion of a router
relative to the first template in a first predetermined man-
ner such that the router may engage a workpiece mount-
ed to a workpiece support. The system further includes
a second template removably mountable to the template
support in abutment with the template guide. When used,
the second template is fixed to the template guide and
template support when the second template is mounted
to the template support and the template attachment is
in the first configuration. The second template has a sec-
ond router guide region configured to guide motion of a
router relative to the second template in a second pre-
determined manner such that the router may engage a
workpiece mounted to the workpiece support. The sec-
ond predetermined manner is different than the first pre-
determined manner such that the router will engage a
workpiece in a different manner than when using the first
template.
[0030] In one embodiment, the first router guide region
is at least one circular hole extending through a first body
of the of the first template permitting axial motion of the
router parallel to a central axis of the hole through the
first body. The central axis of the hole is perpendicular
to the first and second axes and the template support
plane and parallel to the workpiece support plane. The
at least one hole prevents motion of the router parallel
to the template support plane when engaged with the
router. Typically, the hole is sized to the outer diameter
of a guide bushing of a router. This prevents slop there-
between. The second router guide region is an elongated
slot formed in and extending through a second body of
the second template. The elongated slot permits axial
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motion of the router parallel to the second axis and par-
allel to the template support plane and orthogonal to the
workpiece support plane. The elongated slot prevents
motion of the router parallel to the first axis when engaged
with the router. Typically, the elongated slot would en-
gage the guide bushing. The elongated slot may be U-
shaped and be open ended in some forms.
[0031] In one embodiment, the at least one abutment
of the template guide is provided by first and second walls
that are parallel to one another and spaced apart from
one another parallel to the first axis. The first and second
walls are offset from the template support plane parallel
to a third axis being parallel to the workpiece support
plane and perpendicular to the first and second axes and
the template support. The first template includes first and
second spaced apart abutments configured to abut the
first and second walls to prevent movement of the first
template parallel to the first axis when the first template
is mounted to the template support. The spaced apart
walls may be sides of the template when a rectangular
template body is used. The first and second abutments
permit movement of the first template parallel to the sec-
ond axis when the template attachment is in the second
configuration. The second template includes third and
fourth spaced apart abutments configured to abut the
first and second walls to prevent movement of the second
template parallel to the first axis when the second tem-
plate is mounted to the template support. The spaced
apart walls may be sides of the template when a rectan-
gular template body is used. The third and fourth abut-
ments permit movement of the second template parallel
to the second axis when the template attachment is in
the second configuration.
[0032] In one embodiment, the at least one abutment
of the template guide is provided by first and second walls
that are parallel to one another and spaced apart from
one another parallel to the first axis, the first and second
walls being offset from the template support plane par-
allel to a third axis being parallel to the workpiece support
plane and perpendicular to the first and second axes.
The first template includes first and second spaced apart
abutments configured to abut the first and second walls
to prevent movement of the first template parallel to the
first axis when the first template is mounted to the tem-
plate support. The first and second abutments permit
movement of the first template parallel to the second axis
when the template attachment is in the second configu-
ration.
[0033] In one embodiment, the first and second walls
face each other along the first axis and the first and sec-
ond spaced apart abutments face away from one another
along the first axis.
[0034] In one embodiment, the workpiece joining jig
includes a miter fence as outlined above. The miter fence
maybe releasably attachable adjacent to the workpiece
support.
[0035] In one embodiment a template holding jig for
holding a template for use with a router for routing a work-

piece is provided. The template holding jig is mounted to
a worksurface of a workbench. The template holding jig
includes a base having a bottom face for resting on the
worksurface. The template holding jig includes a tem-
plate support for supporting a template, the template sup-
port is spaced apart from the base. A first sidewall frame
extends between the template support and base. A first
side panel has a first face. The first side panel is transi-
tionable between an open state in which the first face is
aligned with the bottom face and a closed state wherein
the first face is not aligned with the bottom face. A second
sidewall frame extends between the template support
and base. The second sidewall frame is laterally spaced
apart from the first sidewall frame. A second side panel
has a second face. The second side panel is transition-
able between an open state in which the second face is
aligned with the bottom face and the first face and a
closed state wherein the second face is not aligned with
the bottom face. A workpiece support extends orthogonal
to the template support and between the first sidewall
frame and the second sidewall frame.
[0036] In one embodiment the first side panel is selec-
tively fixable in the closed state relative to the first sidewall
frame with a first closing arrangement and the second
side panel is selectively fixable in the closed state relative
to the second sidewall frame with a second closing ar-
rangement.
[0037] In one embodiment the first and second closing
arrangements each include a first eyelet on a first side
of the sidewall frame. A second eyelet is located on an
opposite second side of the sidewall frame. A hollow cyl-
inder is located on an end of the side panel. A closing
pin extends through the second eyelet, the hollow cylin-
der, and through the first eyelet to fix the corresponding
side panel to the corresponding sidewall frame in the
closed state.
[0038] In one embodiment each closing pin includes a
first arm and a second arm extending from the first arm
at an angle. The first arm extends through the first and
second eyelets and hollow cylinder when in the closed
state. A retainer is located on each of the first and second
sidewall frames. A second arm is snap fit into the retainer
to secure the closing pin in the first and second eyelets
and the hollow cylinder. A closing pin rotates about the
first arm to snap engage the second arm within the re-
tainer.
[0039] In one embodiment the first side panel is pivot-
ably connected to the base with a first hinge arrangement
and the second side panel is pivotably connected to the
base with a second hinge arrangement.
[0040] In one embodiment the first hinge arrangement
and the second hinge arrangement each include a chan-
nel at a second end of the side panel. A pin is operably
secured to the base and extends generally parallel to the
bottom of the base. The pin is seated in the channel. The
side panel is free to pivot about the pin between the open
and closed states while maintaining the pivotal connec-
tion between the side panel and the base.
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[0041] In one embodiment the first sidewall frame de-
fines a first side panel receiving opening that receives
the first side panel to a greater extent when the first side
panel is in the closed state as compared to when the first
side panel is in the open state. The second sidewall frame
defines a second side panel receiving opening that re-
ceives the second side panel to a greater extent when
the second side panel is in the closed state as compared
to when the second side panel is in the open state.
[0042] In one embodiment the bottom, first face, and
second face are coplanar when in the open state.
[0043] In one embodiment the base defines a flat
plane. The flat plane is coplanar with the first face and
the second face in the open state.
[0044] In one embodiment in the closed state a first
closing arrangement selectively secures a first end of the
first side panel to the first sidewall frame. A second clos-
ing arrangement selectively secures a first end of the
second side panel to the second sidewall frame. A first
hinge arrangement pivotably connects a second end of
the first side panel to the base. A second hinge arrange-
ment pivotably connects a second end of the second side
panel to the base.
[0045] In one embodiment a template guide defines at
least one abutment preventing motion of the template
located on the template support parallel to a first axis
being parallel to the workpiece support plane defined by
the workpiece support and parallel to a template support
plane defined by the template support but permitting mo-
tion of the template parallel to a second axis being or-
thogonal to the workpiece support plane and perpendic-
ular to the first axis and parallel to the template support
plane. A third axis is parallel to the workpiece support
plane and perpendicular to the first and second axes. A
first channel is defined by the workpiece support. The
first channel is T-shaped in cross section. The first chan-
nel extends parallel to the first axis. A second channel is
defined by the workpiece support. The second channel
is T-shaped in cross section. The second channel ex-
tends parallel to the first sidewall. The first channel is
spaced apart from the second channel in a direction along
the third axis.
[0046] In one embodiment a clamp for clamping a
workpiece to the template support is provided. The clamp
is mounted to the workpiece support with at least one
fastener for selectively fixing the position of the clamp
relative to the workpiece support. The at least one fas-
tener has a head portion received in the first or the second
channel. The head portion is sized to limit rotation of the
head portion within the first or the second channel but
permits axial sliding within the first or second channel
parallel to the first axis.
[0047] In one embodiment the clamp is a workpiece
side stop.
[0048] In one embodiment a threaded portion of the
fastener extends from the head through the first work-
piece stop. A knob is threaded to the threaded portion of
the fastener. The knob portion is rotatable to move the

knob in directions parallel to the second axis along the
threaded portion to selectively fix the position of the first
workpiece side stop between the knob and the workpiece
support and rotatable to release the first workpiece side
stop.
[0049] In one embodiment the workpiece side stop is
adjustably positionable parallel to the first axis along the
workpiece support by rotating the head to loosen the fas-
tener such that the fastener is moveable within the first
channel or the second channel in directions parallel to
the first axis. The workpiece stop moves with the fastener.
[0050] In one embodiment the workpiece side stop de-
fines at least one slot having a major axis and a minor
axis. The workpiece side stop has a first orientation
wherein the major axis of the at least one slot is aligned
perpendicular to the first channel or the second channel
and the at least one fastener extends through the at least
one slot such that the workpiece side stop is movable in
directions parallel to the third axis to selectively fix the
workpiece side stop.
[0051] In one embodiment the workpiece side stop has
a second orientation. The major axis of the at least on
slot is aligned parallel to the first channel or the second
channel such that the workpiece stop is moveable in di-
rections parallel to the first axis along the workpiece sup-
port without having to move the at least one fastener in
the same directions.
[0052] In one embodiment a second slot is spaced
apart and extends parallel to the at least one slot. A sec-
ond fastener selectively fixes the workpiece side stop
together with the at least one fastener. The head of the
first fastener is in the first channel and the second fas-
tener has a head in the first or the second channel. The
second fastener extends through the second slot. The
second fastener has a second threaded portion received
in a knob of the second fastener. The second fastener is
moveable within the first channel or the second channel
in directions parallel to the first axis to move the work-
piece stop in directions parallel to the first axis.
[0053] In one embodiment a second slot is spaced
apart and extends parallel to the at least one slot. A sec-
ond fastener selectively fixes the workpiece side stop
together with the at least one fastener. The head of the
first fastener is in the first channel and the second fas-
tener has a second head in the second channel. The
second fastener extends through the second slot and
has a second threaded portion received in a second knob.
[0054] In one embodiment a miter fence with at least
one clamp for clamping a workpiece to the template sup-
port for routing the workpiece is provided. The miter fence
is mounted to the workpiece support with at least one
fastener for selectively fixing the position of the miter
fence relative to the workpiece support. The at least one
fastener has a head portion in the first or the second
channel.
[0055] In one embodiment the fastener extends from
the head portion through a first slot of the miter fence. A
a threaded portion of the fastener is received in a knob
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portion. The knob portion is removable from the threaded
portion and rotatable to move the knob in directions par-
allel to the second axis to selectively fix the position of
the miter fence between the knob and the workpiece sup-
port.
[0056] In one embodiment the miter fence is movable
in directions parallel to the third axis to selectively fix the
miter fence to the workpiece support.
[0057] In one embodiment the miter fence has a sec-
ond slot extending along a same axis as a major axis of
the first slot. The first slot receives a first fastener extend-
ing from the first channel. The second slot receives a
second fastener extending from the second channel.
[0058] In one embodiment a workpiece joining jig as-
sembly includes a template holding jig for holding a tem-
plate for use with a router for routing a workpiece. The
template holding jig includes a template support that de-
fines a template support plane. A workpiece support de-
fines a workpiece support plane extending perpendicular
to the template support plane. A template guide defines
at least one abutment preventing motion of the template
located on the template support parallel to a first axis
being parallel to the workpiece support plane and parallel
to the template support plane but permitting motion of
the template parallel to a second axis being orthogonal
to the workpiece support plane and perpendicular to the
first axis and parallel to the template support plane.
[0059] In one embodiment a template attachment at-
taches a template to the template support and prevents
movement of the template in directions parallel to a third
axis. The third axis is parallel to the workpiece support
plane and perpendicular to the first and the second axes.
[0060] In one embodiment a micro-adjustment ar-
rangement connecting the template support to the tem-
plate. The micro-adjustment arrangement is actuatable
to provide a force orthogonal to the workpiece support
plane and parallel to the second axis to move the tem-
plate in directions parallel to the second axis.
[0061] In one embodiment the micro-adjustment ar-
rangement includes a micro-adjustment abutment wall
defining a receptacle. A micro-adjustment threaded
screw has a head at a first end seated in the receptacle
and a threaded second end threadingly engaged with the
template.
[0062] In one embodiment rotation of the micro-adjust-
ment threaded screw in a first rotational direction moves
the template in a first linear direction parallel to the sec-
ond axis. Rotation of the micro-adjustment threaded
screw in a second rotational direction that is opposite the
first rotational direction moves the template in a second
linear direction opposite to the first linear direction and
parallel to the second axis.
[0063] In one embodiment the micro-adjustment abut-
ment wall of the micro-adjustment arrangement is fixed
to a side of the template support facing away from the
workpiece support plane.
[0064] In one embodiment the head of the micro-ad-
justment threaded screw has a first head portion and a

second head portion axially spaced from the first head
portion. A groove is defined between the first and second
head portions. The groove is received in a receptacle of
the micro-adjustment abutment wall such that rotation in
a first direction causes the first head portion top push
against a first side of the abutment wall to generate a
force on the template in a first linear direction. Rotation
in a second direction causes the second head portion to
push against a second, opposite, side of the abutment
wall to generate a force on the template in a second linear
direction.
[0065] In one embodiment the receptacle is u-shaped
in cross section and is positioned offset from the template
support plane along the third axis.
[0066] In one embodiment the template attachment in-
cludes a first and a second slot defined in the template
support. The first and the second slot extend through a
top surface of the template support and a bottom surface
of the template support. The template attachment in-
cludes a first and a second template fastener. Each first
and second template fastener has a head sized to pre-
vent its passing through the slots. The heads are located
on the bottom side of the template support. A first and a
second threaded hole provided by the template are
spaced to match a distance between the pair of slots.
The first template fastener has a first threaded portion
inserted from the bottom of the template support through
the first slot and is threadingly received in the first thread-
ed hole of the template to attach the template to the tem-
plate support. The second template fastener has a sec-
ond first threaded portion inserted from the bottom of the
template support through the second slot and is thread-
ingly received in the second threaded hole of the template
to attach the template to the template support.
[0067] In one embodiment the template attachment
has a first state wherein the fasteners are threadingly
received into the template such that the template is move-
able in directions parallel to the second axis via a micro-
adjustment arrangement.
[0068] In one embodiment the template arrangement
has a second state wherein the template is fixed and
cannot move.
[0069] In one embodiment a workpiece joining jig as-
sembly is provided. The workpiece joining jig assembly
includes a template holding jig for holding a template for
use with a router for routing a workpiece. The template
holding jig includes a template support defining a tem-
plate support plane. A workpiece support defines a work-
piece support plane extending perpendicular to the tem-
plate support plane. A template guide defines at least
one abutment preventing motion of the template located
on the template support parallel to a first axis being par-
allel to the workpiece support plane and parallel to the
template support plane but permitting motion of the tem-
plate parallel to a second axis being orthogonal to the
workpiece support plane and perpendicular to the first
axis and parallel to the template support plane. A tem-
plate attachment attaches a template to the template sup-
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port. A vacuum arrangement includes a cavity defined
by a top surface of the template support and a bottom
surface of the template. The vacuum arrangement de-
fines a flow path for a flow of dust from the workpiece
through an inlet of the cavity and an outlet of the cavity.
[0070] In one embodiment the outlet is a vacuum ap-
erture forming part of the vacuum arrangement and ex-
tending through the top surface of the template support
and a bottom surface of the template support.
[0071] In one embodiment the vacuum aperture is con-
nected to and in fluid communication with a coupling con-
figured for fluid communication with a source of vacuum.
The coupling forms part of the vacuum arrangement.
[0072] In one embodiment there is a fluid flow path
through the inlet of the cavity, through the outlet of the
cavity, and through the coupling.
[0073] In one embodiment the coupling is attached to
the bottom surface of the template support and surrounds
the vacuum aperture.
[0074] In one embodiment the template includes at
least one router guide region through which a router bit
extends in use. The inlet of the cavity is defined by at
least one port in fluid communication with the router guide
region.
[0075] In one embodiment the at least one port in-
cludes a plurality of ports. Each one of the plurality of
ports is defined by a wall. The wall defines a height of
the cavity and extends from the bottom surface of the
template to a bearing surface of the template.
[0076] In one embodiment the bearing surface bears
against the top surface of the template support.
[0077] In one embodiment the template includes a plu-
rality of router guide regions through which a router bit
extends in use. The inlet of the cavity is defined by a
plurality of ports. Each router guide region has a corre-
sponding port in fluid communication therewith. The cav-
ity includes a collection region and a plurality of flow pas-
sages. The fluid flow passages fluidly connecting the plu-
rality of ports with the collection region.
[0078] In one embodiment the collection region, flow
passages, and ports define a dust collection manifold,
the manifold is defined by a wall.
[0079] In one embodiment the collection region at least
partially covers the vacuum aperture. The flow path ex-
tending from the collection region through the vacuum
aperture through the coupling.
[0080] In one embodiment the router guide regions are
in the form of through holes extending through the top
surface of the template and the bottom surface of a tem-
plate for receiving a router bit there through.
[0081] In one embodiment a continuous wall extends
around the plurality of through holes and the continuous
wall defines the plurality of ports, the flow passages, and
the collection region, the wall defining a height of the
cavity and extending from the bottom surface of the tem-
plate to a bearing surface of the template.
[0082] In one embodiment wherein the flow path ex-
tends from the plurality of through holes, through the plu-

rality of ports, through the flow passages, through the
collection region, through the vacuum aperture, and
through the coupling, the coupling configured for connec-
tion to a source of vacuum and extending the flow path
into the source of vacuum.
[0083] In one embodiment the router bit receiving re-
gions are in the form of elongated open ended slots that
extend through the top surface of the template and the
bottom surface of a template for receiving a router bit
there through. Each open ended slot has a corresponding
port from the plurality of ports associated therewith. Each
corresponding port is located at an opposite end of the
open end of the open ended slot.
[0084] In one embodiment the ports, collection region,
and flow passages are formed from a plurality of wall
portions forming a discontinuous wall. The wall portions
of the discontinuous wall define a height of the cavity and
extend from the bottom surface of the template to a bear-
ing surface of the template.
[0085] In one embodiment the flow path extends from
the plurality of open ended slots, through the plurality of
ports, through the flow passages, through the collection
region, through the vacuum aperture, and through the
coupling. The coupling is configured for connection to a
source of vacuum.
[0086] In one embodiment the template support in-
cludes a first through slot having a major axis extending
in directions parallel to the second axis. A second through
slot has a major axis. The second through slot is spaced
from the first slot in a direction parallel to the first axis. A
first fastener is inserted from the bottom of the template
support through the first slot and received into the tem-
plate. A second fastener is inserted from the bottom of
the template support through the second slot and re-
ceived into the template. The first and second fasteners
are moveable within the first and second slots, respec-
tively, in directions along the major axes of the first and
second slots. The template is moveable with the fasten-
ers. The collection region is sized to cover at least par-
tially the vacuum aperture throughout the full extent of
the movement of the template due to movement of the
fasteners along the major axes of the first and second
slots to provide a flow path from the collection region
through the vacuum aperture.
[0087] In one embodiment a template holding jig for
holding a template for use with a router for routing a work-
piece is provided. The template holding jig includes a
template support defining a template support plane. A
workpiece support defines a workpiece support plane ex-
tending perpendicular to the template support plane. A
template attachment attaches a template to the template
support. A template provides a plurality of router guide
regions extending through a top surface and a bottom
surface of the template. The bottom surface of the tem-
plate abuts the template guide. A vacuum arrangement
provides a flow path for a flow of dust generated by routing
a workpiece with a router guided by the router guide re-
gions.
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[0088] In one embodiment the vacuum arrangement
includes a router support removably attached to the tem-
plate proximate the plurality of router guide regions. The
plurality of router guide regions being in the form of a
plurality of open ended slots of the template.
[0089] In one embodiment the vacuum arrangement
further includes a dust collector removably attached un-
der the router support on an opposite side of the template,
the dust collector operably couplable to a source of vac-
uum.
[0090] In one embodiment a dust collection cavity is
defined by the router support and the dust collector. The
dust collection cavity is positioned, at least in part, below
the template support plane.
[0091] In one embodiment the template includes a
mounting cavity proximate the open ended slots and a
second mounting cavity proximate the open ended slots.
The open ended slots are located between the first
mounting area and the second mounting area. The router
support includes a first arm having a first tab and a second
arm having a second tab. A longitudinal member extends
between the first arm and the second arm. The first arm,
the second arm and the second arm define a gap facing
the plurality of open ended slots. The first tab is received
into the first mounting cavity. The second tab is received
into the second mounting cavity to removably fix the rout-
er support to the template.
[0092] In one embodiment the dust collector has a first
side, a second side and a third side extending between
the first side and the second side. The cavity is surround-
ed, at least in part, by the router support, the first side,
the second side and the third side.
[0093] In one embodiment the workpiece joining jig as-
sembly includes a first mounting flange extending from
the first side of the dust collector. A second mounting
flange extends from the second side of the dust collector.
A first channel is defined by the first arm of the router
support. A second channel is defined by the second arm
of the router support. The first detent is received in the
first channel and the second detent is received in the
second channel to mount the dust collector to the router
support.
[0094] In one embodiment the template is a box joint
template or a dovetail template or a dovetail pins tem-
plate.
[0095] In one embodiment a clamping bar arrange-
ment is removably fixed to the workpiece support and
located under the template to selectively position and
secure the workpiece for routing. The clamping bar ar-
rangement includes a base having a length greater than
a width of the workpiece support along a first axis being
parallel to the workpiece support plane and the template
support plane. The width is parallel to the first axis. A
clamping bar is removably fixed to the base to clamp a
workpiece to the base. The dust collector is located be-
tween the router support and the clamping bar.
[0096] In one embodiment the clamping bar arrange-
ment includes a pair of fasteners removably fixing the

clamping bar to the base. Each one of the pair of fasteners
includes a spring mounted thereto. The spring acts be-
tween the base and the clamping bar. The spring biases
the clamping bar away from the base.
[0097] In one embodiment the clamping bar arrange-
ment includes a first stop defining a first slot having a first
major axis extending parallel to the first axis. A second
stop defines a second slot having a second major axis
extending parallel to the first axis. The second stop is
laterally spaced apart defining a gap between the first
stop and the second stop. A first fastener extends through
the first slot to selectively fix the first stop to the base. A
second fastener extends through the second slot to se-
lectively fix the second stop to the base. The first stop
and the second stop are independently moveable in di-
rections parallel to the first axis to selectively position the
workpiece parallel to the first axis.
[0098] In one embodiment a template holding jig for
holding a template for use with a router for routing a work-
piece is provided. The template holding jig includes a
template support defining a template support plane. A
workpiece support defining a workpiece support plane
extends perpendicular to the template support plane. A
template attachment attaches a template to the template
support. A template provides a plurality of router guide
regions extending through a top surface and a bottom
surface of the template. The bottom surface of the tem-
plate abuts the template guide. A router bit depth tool
has a body having an outer periphery. A first router bit
abutment spaced inward a first distance from the outer
periphery of the body defines a first extent that a router
bit can extend into the body when the body is located
below and against the bottom surface of the template
with the first router bit abutment aligned with one of the
router guide regions. A second router bit abutment is
spaced inward a second distance from the outer periph-
ery of the body defining a second extent that a router bit
can extend into the body when the body is located below
and against the bottom surface of the template. The sec-
ond distance is different than the first distance and the
second extent is different than the first extent.
[0099] In one embodiment a method for adjusting a
router bit of a router is provided. The method includes
the step of using the workpiece joining jig assembly. The
method includes the step of locating the router on the top
surface of the template. The method includes the step of
locating the body of the router bit depth tool against the
bottom surface of the template with the first router bit
abutment located aligned with one of the router guide
regions. The method includes the step of abutting a free
end of the router bit against the first router bit abutment.
The method includes the step of affixing the router bit to
the router such that the depth of the router bit is fixed at
a first extent.
[0100] In one embodiment the method includes the
step of locating the router on the top of the template. The
method includes the step of locating the body of the router
bit depth tool against the bottom surface of the template
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with the second router bit abutment located aligned with
one of the router guide regions. The method includes the
step of abutting the free end of the router bit against the
second router bit abutment. The method includes the
step of affixing the router bit to the router such that the
depth of the router bit is fixed at a second extent.
[0101] In one embodiment a workpiece joining jig as-
sembly includes a template holding jig for holding a tem-
plate for use with a router for routing a workpiece. The
template holding jig includes a template support defining
a template support plane. A workpiece support defines
a workpiece support plane extending perpendicular to
the template support plane. A template attachment at-
taches a template to the template support. A template
provides a plurality of router guide regions extending
through a top surface and a bottom surface of the tem-
plate. The bottom surface of the template abuts the tem-
plate guide. A centerline alignment insert is removably
mountable within at least one of the router guide regions.
The centerline alignment insert has a slit formed therein
that is smaller in dimension than the router guide regions.
The slit is configured to view a mark formed on an edge
of a workpiece when the workpiece is abutted against
the workpiece support.
[0102] In one embodiment the centerline alignment in-
sert includes a head portion and an insert portion that
extends from the head portion. The insert portion is sized
to extend into the router guide region. The head portion
is sized larger than the router guide region such that it
does not pass through the router guide region when the
insert portion is received in the router guide region.
[0103] In one embodiment a method of aligning a work-
piece relative to the workpiece joining jig is provided. The
method includes the step of inserting the centerline align-
ment insert into one of the router guide regions. The
method includes locating the workpiece against the work-
piece support. The method includes the step of adjusting
the position of the workpiece relative to the workpiece
support until the mark is visible within the slit. The method
includes the step of fixing the location of the workpiece
against the workpiece support when the mark is visible
within the slit.
[0104] In one embodiment a workpiece joining jig as-
sembly includes a template holding jig for holding a tem-
plate for use with a router for routing a workpiece. The
template holding jig includes a template support defining
a template support plane. A workpiece support defines
a workpiece support plane extending perpendicular to
the template support plane. A template attachment at-
taches a template to the template support. A template
provides a plurality of router guide regions extending
through a top surface and a bottom surface of the tem-
plate. The bottom surface of the template abuts the tem-
plate guide. The template support has a top that includes
upward opening first and second upward grooves there-
in. The template has first and second alignment projec-
tions. The first alignment projection extends into the first
alignment groove and the second alignment projection

extending into the second alignment groove.
[0105] In one embodiment the template is slidable rel-
ative to the template support along an axis perpendicular
to the workpiece support plane while the first alignment
projection is received in the first alignment groove and
the second alignment projection is received in the second
alignment groove. Other aspects, objectives and advan-
tages of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.
[0106] In particular, advantageous embodiments of the
invention comprise the combination of features as de-
fined by the following consecutively numbered embodi-
ments.

1. A template holding jig for holding a template for
use with a router for routing a workpiece, the tem-
plate holding jig being mounted to a worksurface of
a workbench, the template holding jig comprising:

a base having a bottom face for resting on the
worksurface;
a template support for supporting a template,
the template support being spaced apart from
the base;
a first sidewall frame extending between the
template support and base;
a first side panel having a first face, the first side
panel transitionable between a open state in
which the first face is aligned with the bottom
face and a closed state wherein the first face is
not aligned with the bottom face;
a second sidewall frame extending between the
template support and base, the second sidewall
frame being laterally spaced apart from the first
sidewall frame;
a second side panel having a second face, the
second side panel transitionable between an
open state in which the second face is aligned
with the bottom face and the first face and a
closed state wherein the second face is not
aligned with the bottom face;
a workpiece support extending orthogonal to the
template support and between the first sidewall
frame and the second sidewall frame.

2. The template holding jig of embodiment 1, wherein
the first side panel is selectively fixable in the closed
state relative to the first sidewall frame with a first
closing arrangement and the second side panel is
selectively fixable in the closed state relative to the
second sidewall frame with a second closing ar-
rangement.

3. The template holding jig of embodiment 2, wherein
the first and second closing arrangements each com-
prise:
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a first eyelet on a first side of the sidewall frame;
a second eyelet located on an opposite second
side of the sidewall frame;
a hollow cylinder located on an end of the side
panel;
a closing pin;
wherein the closing pin extends through the sec-
ond eyelet, the hollow cylinder, and through the
first eyelet to fix the corresponding side panel to
the corresponding sidewall frame in the closed
state.

4. The template holding jig of embodiment 3, wherein
each closing pin includes a first arm and a second
arm extending from the first arm at an angle, the first
arm extending through the first and second eyelets
and hollow cylinder when in the closed state;

further comprising a retainer located on each of
the first and second sidewall frames; and where-
in the second arm is snap fit into the retainer to
secure the closing pin in the first and second
eyelets and the hollow cylinder;
wherein the closing pin rotates about the first
arm to snap engage the second arm within the
retainer.

5. The template holding jig of embodiment 1, wherein
the first side panel is pivotably connected to the base
with a first hinge arrangement and the second side
panel is pivotably connected to the base with a sec-
ond hinge arrangement.

6. The template holding arrangement of embodiment
5, wherein the first hinge arrangement and the sec-
ond hinge arrangement each comprise:

a channel at a second end of the side panel;
a pin operably secured to the base and extend-
ing generally parallel to the bottom of the base;
wherein the pin is seated in the channel, the side
panel being free to pivot about the pin between
the open and closed states while maintaining
the pivotal connection between the side panel
and the base.

7. The template holding jig of embodiment 1, where-
in:

the first sidewall frame defines a first side panel
receiving opening that receives the first side
panel to a greater extent when the first side panel
is in the closed state as compared to when the
first side panel is in the open state; and
the second sidewall frame defines a second side
panel receiving opening that receives the sec-
ond side panel to a greater extent when the sec-
ond side panel is in the closed state as compared

to when the second side panel is in the open
state.

8. The template holding jig of embodiment 7, wherein
the bottom, first face, and second face are coplanar
when in the open state.

9. The template holding jig of embodiment 8, wherein
the base defines a flat plane and wherein the flat
plane is coplanar with the first face and the second
face in the open state.

10. The template holding jig of embodiment 7, where-
in in the closed state,

a first closing arrangement selectively secures
a first end of the first side panel to the first side-
wall frame when in the closed state;
a second closing arrangement selectively se-
cures a first end of the second side panel to the
second sidewall frame;
a first hinge arrangement pivotably connects a
second end of the first side panel to the base; a
second hinge arrangement pivotably connects
a second end of the second side panel to the
base.

11. The template holding jig of embodiment 1 further
comprising:

a template guide defining at least one abutment
preventing motion of the template located on the
template support parallel to a first axis being par-
allel to the workpiece support plane defined by
the workpiece support and parallel to a template
support plane defined by the template support
but permitting motion of the template parallel to
a second axis being orthogonal to the workpiece
support plane and perpendicular to the first axis
and parallel to the template support plane;
a third axis being parallel to the workpiece sup-
port plane and perpendicular to the first and sec-
ond axes;
a first channel defined by the workpiece support,
the first channel being T-shaped in cross sec-
tion, the first channel extending parallel to the
first axis;
a second channel defined by the workpiece sup-
port, the second channel being T-shaped in
cross section, the second channel extending
parallel to the first sidewall;
wherein the first channel is spaced apart from
the second channel in a direction along the third
axis.

12. The template holding jig of embodiment 11, fur-
ther comprising a clamp for clamping a workpiece to
the template support, the clamp mounted to the
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workpiece support with at least one fastener for se-
lectively fixing the position of the clamp relative to
the workpiece support, the at least one fastener hav-
ing a head portion received in the first or the second
channel, the head portion sized to limit rotation of
the head portion within the first or the second channel
but permitting axial sliding within the first or second
channel parallel to the first axis.

13. The template holding jig of embodiment 12,
wherein the clamp is a workpiece side stop.

14. The template holding jig of embodiment 13,
wherein a threaded portion of the fastener extends
from the head through the first workpiece stop;
wherein a knob is threaded to the threaded portion
of the fastener, the knob portion rotatable to move
the knob in directions parallel to the second axis
along the threaded portion to selectively fix the po-
sition of the first workpiece side stop between the
knob and the workpiece support and rotatable to re-
lease the first workpiece side stop.

15. The template holding jig of embodiment 14,
wherein the workpiece side stop is adjustably posi-
tionable parallel to the first axis along the workpiece
support by rotating the head to loosen the fastener
such that the fastener is moveable within the first
channel or the second channel in directions parallel
to the first axis, the workpiece stop moving with the
fastener.

16. The template holding jig of embodiment 13,
wherein the workpiece side stop defines at least one
slot having a major axis and a minor axis, the work-
piece side stop having a first orientation wherein the
major axis of the at least one slot is aligned perpen-
dicular to the first channel or the second channel and
the at least one fastener extends through the at least
one slot such that the workpiece side stop is movable
in directions parallel to the third axis to selectively fix
the workpiece side stop.

17. The template holding jig of embodiment 16,
wherein the workpiece side stop has a second ori-
entation wherein the major axis of the at least one
slot is aligned parallel to the first channel or the sec-
ond channel such that the workpiece stop is move-
able in directions parallel to the first axis along the
workpiece support without having to move the at
least one fastener in the same directions.

18. The template holding jig of embodiment 16, fur-
ther comprising:

a second slot spaced apart and extending par-
allel to the at least one slot;
a second fastener for selectively fixing the work-

piece side stop together with the at least one
fastener;
wherein the head of the first fastener is in the
first channel and the second fastener has a head
in the first or the second channel, the second
fastener extending through the second slot, the
second fastener having a second threaded por-
tion received in a knob of the second fastener;
wherein the second fastener is moveable within
the first channel or the second channel in direc-
tions parallel to the first axis to move the work-
piece stop in directions parallel to the first axis.

19. The template holding jig of embodiment 17, fur-
ther comprising:

a second slot spaced apart and extending par-
allel to the at least one slot;
a second fastener for selectively fixing the work-
piece side stop together with the at least one
fastener;
wherein the head of the first fastener is in the
first channel and the second fastener has a sec-
ond head in the second channel, the second fas-
tener extending through the second slot and
having a second threaded portion received in a
second knob.

20. The template holding jig of embodiment 1, further
comprising a miter fence with at least one clamp for
clamping a workpiece to the template support for
routing the workpiece, the miter fence mounted to
the workpiece support with at least one fastener for
selectively fixing the position of the miter fence rel-
ative to the workpiece support, the at least one fas-
tener having a head portion in the first or the second
channel.

21. The template holding jig of embodiment 20, the
fastener extending from the head portion through a
first slot of the miter fence, wherein a threaded por-
tion of the fastener is received in a knob portion, the
knob portion removable from the threaded portion
and rotatable to move the knob in directions parallel
to the second axis to selectively fix the position of
the miter fence between the knob and the workpiece
support.

22. The temple holding jig of embodiment 21, where-
in the miter fence is movable in directions parallel to
the third axis to selectively fix the miter fence to the
workpiece support.

23. The template holding jig of embodiment 22,
wherein the miter fence has a second slot extending
along a same axis as a major axis of the first slot,
the first slot receiving a first fastener extending from
the first channel and the second slot receiving a sec-
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ond fastener extending from the second channel.

24. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template guide defining at least one abut-
ment preventing motion of the template lo-
cated on the template support parallel to a
first axis being parallel to the workpiece sup-
port plane and parallel to the template sup-
port plane but permitting motion of the tem-
plate parallel to a second axis being orthog-
onal to the workpiece support plane and
perpendicular to the first axis and parallel
to the template support plane;
a template attachment attaching a template
to the template support and preventing
movement of the template in directions par-
allel to a third axis, the third axis being par-
allel to the workpiece support plane and per-
pendicular to the first and the second axes;
a micro-adjustment arrangement connect-
ing the template support to the template;
wherein the micro-adjustment arrangement
is actuatable to provide a force orthogonal
to the workpiece support plane and parallel
to the second axis to move the template in
directions parallel to the second axis.

25. The workpiece joining jig assembly of embodi-
ment 24, wherein the micro-adjustment arrangement
comprises:

a micro-adjustment abutment wall defining a re-
ceptacle;
a micro-adjustment threaded screw having a
head at a first end seated in the receptacle and
a threaded second end threadingly engaged
with the template.

26. The workpiece joining jig assembly of embodi-
ment 25, wherein rotation of the micro-adjustment
threaded screw in a first rotational direction moves
the template in a first linear direction parallel to the
second axis and rotation of the micro-adjustment
threaded screw in a second rotational direction that
is opposite the first rotational direction moves the
template in a second linear direction opposite to the
first linear direction and parallel to the second axis.

27. The workpiece joining jig assembly of embodi-
ment 25, wherein the micro-adjustment abutment
wall of the micro-adjustment arrangement is fixed to
a side of the template support facing away from the
workpiece support plane.

28. The workpiece joining jig assembly of embodi-
ment 25, wherein the head of the micro-adjustment
threaded screw has a first head portion and a second
head portion axially spaced from the first head por-
tion, where a groove is defined between the first and
second head portions;
wherein the groove is received in a receptacle of the
micro-adjustment abutment wall such that rotation
in a first direction causes the first head portion top
push against a first side of the abutment wall to gen-
erate a force on the template in a first linear direction
and such that rotation in a second direction causes
the second head portion to push against a second,
opposite, side of the abutment wall to generate a
force on the template in a second linear direction.

29. The workpiece joining jig assembly of embodi-
ment 25, wherein the receptacle is u-shaped in cross
section and is positioned offset from the template
support plane along the third axis.

30. The workpiece joining jig assembly of embodi-
ment 28, the template attachment comprising:

a first and a second slot defined in the template
support and extending through a top surface of
the template support and a bottom surface of
the template support;
a first and a second template fastener, each first
and second template fastener having a head
sized to prevent its passing through the slots,
the heads located on the bottom side of the tem-
plate support;
a first and a second threaded hole provided by
the template spaced to match a distance be-
tween the pair of slots;
wherein the first template fastener has a first
threaded portion inserted from the bottom of the
template support through the first slot and is
threadingly received in the first threaded hole of
the template to attach the template to the tem-
plate support, the second template fastener has
a second first threaded portion inserted from the
bottom of the template support through the sec-
ond slot and is threadingly received in the sec-
ond threaded hole of the template to attach the
template to the template support.

31. The workpiece joining jig assembly of embodi-
ment 30, wherein the template attachment has a first
state wherein the fasteners are threadingly received
into the template such that the template is moveable
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in directions parallel to the second axis via a micro-
adjustment arrangement.

32. The workpiece joining jig assembly of embodi-
ment 31, wherein the template arrangement has a
second state wherein the template is fixed and can-
not move.

33. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template guide defining at least one abut-
ment preventing motion of the template lo-
cated on the template support parallel to a
first axis being parallel to the workpiece sup-
port plane and parallel to the template sup-
port plane but permitting motion of the tem-
plate parallel to a second axis being orthog-
onal to the workpiece support plane and
perpendicular to the first axis and parallel
to the template support plane;
a template attachment attaching a template
to the template support;
a vacuum arrangement comprising a cavity
defined by a top surface of the template sup-
port and a bottom surface of the template,
the vacuum arrangement defining a flow
path for a flow of dust from the workpiece
through an inlet of the cavity and an outlet
of the cavity.

34. The workpiece joining jig assembly of embodi-
ment 33, wherein the outlet is a vacuum aperture
forming part of the vacuum arrangement and extend-
ing through the top surface of the template support
and a bottom surface of the template support.

35. The workpiece joining jig assembly of embodi-
ment 34, wherein the vacuum aperture is connected
to and in fluid communication with a coupling con-
figured for fluid communication with a source of vac-
uum, the coupling forming part of the vacuum ar-
rangement.

36. The workpiece joining jig assembly of embodi-
ment 35, wherein there is a fluid flow path through
the inlet of the cavity, through the outlet of the cavity,
and through the coupling.

37. The workpiece joining jig assembly of embodi-

ment 35, wherein the coupling is attached to the bot-
tom surface of the template support and surrounds
the vacuum aperture.

38. The workpiece joining jig assembly of embodi-
ment 33, wherein the template includes at least one
router guide region through which a router bit ex-
tends in use, the inlet of the cavity is defined by at
least one port in fluid communication with the router
guide region.

39. The workpiece joining jig assembly of embodi-
ment 38, wherein the at least one port includes a
plurality of ports, each one of the plurality of ports is
defined by a wall, the wall defining a height of the
cavity and extending from the bottom surface of the
template to a bearing surface of the template.

40. The workpiece joining jig assembly of embodi-
ment 39, wherein the bearing surface bears against
the top surface of the template support.

41. The workpiece joining jig assembly of embodi-
ment 38, wherein the template includes a plurality of
router guide regions through which a router bit ex-
tends in use, the inlet of the cavity is defined by a
plurality of ports, each router guide region has a cor-
responding port in fluid communication therewith;
the cavity includes a collection region and a plurality
of flow passages, the fluid flow passages fluidly con-
necting the plurality of ports with the collection re-
gion.

42. The workpiece joining jig assembly of embodi-
ment 41, wherein the collection region, flow passag-
es, and ports define a dust collection manifold, the
manifold is defined by a wall.

43. The workpiece joining jig assembly of embodi-
ment 42, wherein the collection region at least par-
tially covers the vacuum aperture, the flow path ex-
tending from the collection region through the vacu-
um aperture through the coupling.

44. The workpiece joining jig assembly of embodi-
ment 41, wherein the router guide regions are in the
form of through holes extending through the top sur-
face of the template and the bottom surface of a tem-
plate for receiving a router bit there through.

45. The workpiece joining jig assembly of embodi-
ment 44, wherein a continuous wall extends around
the plurality of through holes and the continuous wall
defines the plurality of ports, the flow passages, and
the collection region, the wall defining a height of the
cavity and extending from the bottom surface of the
template to a bearing surface of the template.
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46. The workpiece joining jig assembly of embodi-
ment 45, wherein the flow path extends from the plu-
rality of through holes, through the plurality of ports,
through the flow passages, through the collection
region, through the vacuum aperture, and through
the coupling, the coupling configured for connection
to a source of vacuum and extending the flow path
into the source of vacuum.

47. The workpiece joining jig assembly of embodi-
ment 41, wherein the router bit receiving regions are
in the form of elongated open ended slots that extend
through the top surface of the template and the bot-
tom surface of a template for receiving a router bit
there through;

each open ended slot having a corresponding
port from the plurality of ports associated there-
with; and
each corresponding port being located at an op-
posite end of the open end of the open ended
slot.

48. The workpiece joining jig assembly of embodi-
ment 47, wherein the ports, collection region, and
flow passages are formed from a plurality of wall por-
tions forming a discontinuous wall; , the wall portions
of the discontinuous wall defining a height of the cav-
ity and extending from the bottom surface of the tem-
plate to a bearing surface of the template.

49. The workpiece joining jig assembly of embodi-
ment 48, wherein the flow path extends from the plu-
rality of open ended slots, through the plurality of
ports, through the flow passages, through the col-
lection region, through the vacuum aperture, and
through the coupling, the coupling configured for
connection to a source of vacuum.

50. The workpiece joining jig assembly of embodi-
ment 41, wherein the template support includes:

a first through slot having a major axis extending
in directions parallel to the second axis;
a second through slot having a major axis, the
second through slot being spaced from the first
slot in a direction parallel to the first axis;
further comprising;

a first fastener inserted from the bottom of
the template support through the first slot
and received into the template;
a second fastener inserted from the bottom
of the template support through the second
slot and received into the template;
wherein the first and second fasteners are
moveable within the first and second slots,
respectively, in directions along the major

axes of the first and second slots, the tem-
plate moveable with the fasteners;
wherein the collection region is sized to cov-
er at least partially the vacuum aperture
throughout the full extent of the movement
of the template due to movement of the fas-
teners along the major axes of the first and
second slots to provide a flow path from the
collection region through the vacuum aper-
ture.

51. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;
a template providing a plurality of router
guide regions extending through a top sur-
face and a bottom surface of the template,
the bottom surface of the template abutting
the template guide;
a vacuum arrangement providing a flow
path for a flow of dust generated by routing
a workpiece with a router guided by the rout-
er guide regions.

52. The workpiece joining jig assembly of embodi-
ment 51, wherein the vacuum arrangement includes
a router support removably attached to the template
proximate the plurality of router guide regions, the
plurality of router guide regions being in the form of
a plurality of open ended slots of the template.

53. The workpiece joining jig assembly of embodi-
ment 51, wherein the vacuum arrangement further
includes a dust collector removably attached under
the router support on an opposite side of the tem-
plate, the dust collector operably couplable to a
source of vacuum.

54. The workpiece joining jig assembly of embodi-
ment 53, wherein a dust collection cavity is defined
by the router support and the dust collector, the dust
collection cavity being positioned, at least in part,
below the template support plane.

55. The workpiece joining jig assembly of embodi-
ment 52, wherein

the template includes a mounting cavity proxi-
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mate the open ended slots and a second mount-
ing cavity proximate the open ended slots,
wherein open ended slots are located between
the first mounting area and the second mounting
area;
the router support includes a first arm having a
first tab and a second arm having a second tab
and a longitudinal member extending between
the first arm and the second arm, wherein the
first arm, the second arm and the second arm
define a gap facing the plurality of open ended
slots;
wherein the first tab is received into the first
mounting cavity, the second tab is received into
the second mounting cavity to removably fix the
router support to the template.

56. The workpiece joining jig assembly of embodi-
ment 54, wherein the dust collector has a first side,
a second side and a third side extending between
the first side and the second side, wherein the cavity
is surrounded, at least in part, by the router support,
the first side, the second side and the third side.

57. The workpiece joining jig assembly of embodi-
ment 56, further comprising:

a first mounting flange extending from the first
side of the dust collector;
a second mounting flange extending from the
second side of the dust collector;
a first channel defined by the first arm of the
router support;
a second channel defined by the second arm of
the router support;
wherein the first detent is received in the first
channel and the second detent is received in the
second channel to mount the dust collector to
the router support.

58. The workpiece joining jig assembly of embodi-
ment 56, wherein the template is a box joint template
or a dovetail template or a dovetail pins template.

59. The workpiece joining jig assembly of embodi-
ment 56, further comprising, a clamping bar arrange-
ment removably fixed to the workpiece support and
located under the template to selectively position and
secure the workpiece for routing, the clamping bar
arrangement comprising:

a base having a length greater than a width of
the workpiece support along a first axis being
parallel to the workpiece support plane and the
template support plane, the width being parallel
to the first axis;
a clamping bar removably fixed to the base to
clamp a workpiece to the base, the dust collector

being located between the router support and
the clamping bar.

60. The workpiece joining jig assembly of embodi-
ment 59, the clamping bar arrangement further com-
prising:

a pair of fasteners removably fixing the clamping
bar to the base;
wherein each one of the pair of fasteners include
a spring mounted thereto, the spring acting be-
tween the base and the clamping bar, the spring
biasing the clamping bar away from the base.

61. The workpiece joining jig assembly of embodi-
ment 60, the clamping bar arrangement further com-
prising:

a first stop defining a first slot having a first major
axis extending parallel to the first axis; a second
stop defining a second slot having a second ma-
jor axis extending parallel to the first axis, the
second stop being laterally spaced apart defin-
ing a gap between the first stop and the second
stop;
a first fastener extending through the first slot to
selectively fix the first stop to the base;
a second fastener extending through the second
slot to selectively fix the second stop to the base;
wherein the first stop and the second stop are
independently moveable in directions parallel to
the first axis to selectively position the workpiece
parallel to the first axis.

62. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;
a template providing a plurality of router
guide regions extending through a top sur-
face and a bottom surface of the template,
the bottom surface of the template abutting
the template guide;
a router bit depth tool having:

a body having an outer periphery;
a first router bit abutment spaced in-
ward a first distance from the outer pe-
riphery of the body defining a first extent
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that a router bit can extend into the body
when the body is located below and
against the bottom surface of the tem-
plate with the first router bit abutment
aligned with one of the router guide re-
gions;
a second router bit abutment spaced
inward a second distance from the out-
er periphery of the body defining a sec-
ond extent that a router bit can extend
into the body when the body is located
below and against the bottom surface
of the template, the second distance
being different than the first distance
and the second extent being different
than the first extent.

63. A method of adjusting a router bit of a router
comprising:
using the workpiece joining jig assembly of embod-
iment 62:

locating the router on the top surface of the tem-
plate;
locating the body of the router bit depth tool
against the bottom surface of the template with
the first router bit abutment located aligned with
one of the router guide regions;
abutting a free end of the router bit against the
first router bit abutment; and
affixing the router bit to the router such that the
depth of the router bit is fixed at a first extent.

64. The method of embodiment 62 comprising:

locating the router on the top of the template;
locating the body of the router bit depth tool
against the bottom surface of the template with
the second router bit abutment located aligned
with one of the router guide regions;
abutting the free end of the router bit against the
second router bit abutment; and affixing the rout-
er bit to the router such that the depth of the
router bit is fixed at a second extent.

65. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;

a template providing a plurality of router
guide regions extending through a top sur-
face and a bottom surface of the template,
the bottom surface of the template abutting
the template guide;
a centerline alignment insert removably
mountable within at least one of the router
guide regions, the centerline alignment in-
sert having a slit formed therein that is small-
er in dimension than the router guide re-
gions, the slit being configured to view a
mark formed on an edge of a workpiece
when the workpiece is abutted against the
workpiece support.

66. The workpiece joining jig assembly of embodi-
ment 65, wherein the centerline alignment insert in-
cludes a head portion and an insert portion that ex-
tends from the head portion, the insert portion is
sized to extend into the router guide region, the head
portion is sized larger than the router guide region
such that it does not pass through the router guide
region when the insert portion is received in the rout-
er guide region.

67. A method of aligning a workpiece relative to the
workpiece joining jig of embodiment 65 comprising:

inserting the centerline alignment insert into one
of the router guide regions;
locating the workpiece against the workpiece
support;
adjusting the position of the workpiece relative
to the workpiece support until the mark is visible
within the slit; and
fixing the location of the workpiece against the
workpiece support when the mark is visible with-
in the slit.

68. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece,
the template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;
a template providing a plurality of router
guide regions extending through a top sur-
face and a bottom surface of the template,
the bottom surface of the template abutting
the template guide;
wherein:
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the template support has a top that in-
cludes upward opening first and sec-
ond upward grooves therein;
the template has first and second align-
ment projections, the first alignment
projection extending into the first align-
ment groove and the second alignment
projection extending into the second
alignment groove.

69. The workpiece joining jig assembly of embodi-
ment 68, wherein the template is slidable relative to
the template support along an axis perpendicular to
the workpiece support plane while the first alignment
projection is received in the first alignment groove
and the second alignment projection is received in
the second alignment groove.

70. A template holding jig for holding a template for
use with a router for routing a workpiece, the tem-
plate holding jig comprising:

a template support defining a template support
plane;

a workpiece support defining a workpiece sup-
port plane extending perpendicular to the tem-
plate support plane; and

a template guide defining at least one abutment
preventing motion of a template located on the
template support parallel to a first axis being par-
allel to the workpiece support plane and parallel
to the template support plane but permitting mo-
tion of the template parallel to a second axis be-
ing orthogonal to the workpiece support plane
and perpendicular to the first axis and parallel
to the template support plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0107] The accompanying drawings incorporated in
and forming a part of the specification illustrate several
aspects of the present invention and, together with the
description, serve to explain the principles of the inven-
tion. In the drawings:

FIG. 1 is a perspective illustration of a first configu-
ration of a workpiece joining jig;

FIG. 2 is a perspective exploded illustration of the
workpiece joining jig of FIG. 1;

FIG. 3 is an alternative orientation of the workpiece
joining jig of FIG. 1;

FIG. 4 is a rear view of FIG. 1;

FIG. 5 is a perspective illustration of an alternative
configuration of the workpiece joining jig;

FIG. 6 is a perspective illustration of the workpiece
joining jig of FIG. 5 supporting mitered workpieces;

FIG. 7 is a front illustration of the workpiece joining
jig of FIG. 5;

FIG. 8 is a partially exploded illustration of the work-
piece joining jig of FIG. 5;

FIG. 9 is a rear view illustration of FIG. 8;

FIG. 10 is a perspective illustration of a router for
use with the workpiece joining jig;

FIG. 11 is a perspective illustration of an alternative
template for use with the workpiece joining jig;

FIG. 12 is a perspective illustration of a further alter-
native template for use with the workpiece joining jig;

FIG. 13 is a perspective illustration of a further alter-
native template for use with the workpiece joining jig;

FIG. 14 is an alternative illustration of FIG. 13;

FIG. 15 is a perspective illustration of FIG. 1 illus-
trating a workpiece that has been routed for forming
butterfly connections;

FIG. 16 is a perspective illustration of FIG. 11 illus-
trating a workpiece that has been routed for forming
dowel connections;

FIG. 17 is a perspective illustration of FIG. 12 illus-
trating a workpiece that has been routed for forming
domino connections;

FIG. 18 is a perspective illustration of a further alter-
native template for use with the workpiece joining jig
to form dovetail connections;

FIG. 19 is a perspective illustration of a further alter-
native template for use with the workpiece joining jig
to form dovetail pins for cooperating with the work-
piece formed using the template of FIG. 18;

FIGS. 20 and 21 are rearview perspective illustra-
tions of the templates of FIG. 18 and 19;

FIGS. 22-24 illustrate a configuration of a workpiece
joining jig that incorporates a sacrificial support
piece; and

FIGS. 25-27 illustrate an alternative configuration of
providing a sacrificial support piece that uses the
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workpiece joining jig of FIG. 1.

FIG. 28 illustrates a workpiece joining jig kit providing
for various workpiece joining jig assemblies compris-
ing further embodiments according to the teachings
of the instant invention;

FIG. 29 is front right side isometric view of the tem-
plate holding jig of FIG. 28 in a first state;

FIG. 30 illustrates a back partial assembly view of a
template with the template holding jig of FIG. 28;

FIG. 31 is a front right side isometric view of the tem-
plate holding jig of FIG. 28 in a second state;

FIG. 32 is a vertical cross section of the template
holding jig of FIG. 31;

FIG. 33 a rear isometric view of the template holding
jig of FIG. 31;

FIG. 34 is a front right side view a first workpiece
joining jig assembly having a workpiece clamped
thereto;

FIG. 35 is front right side view of the first workpiece
joining jig assembly of FIG. 34 with a template par-
tially removed for illustration;

FIG. 36 is a rear view of the first workpiece joining
jig assembly of FIG. 34;

FIG. 37 is a side view of the first workpiece joining
jig assembly of FIG. 34;

FIG. 38 is a bottom view of the dowel template of the
first workpiece joining jig assembly of FIG. 34;

FIG. 39 is a front isometric view of a micro-adjust-
ment screw of the first workpiece joining jig assembly
of FIG. 34;

FIG. 40 is a bottom view of the first workpiece joining
jig assembly of FIG. 36 with a coupling shown in a
partial assembly view;

FIG. 41 is an isometric top right side view of a second
workpiece joining jig assembly with a micro-adjust-
ment abutment pin template and having a workpiece
clamped thereto;

FIG. 42 is a font right side view of a third workpiece
joining jig assembly with a Hoffmann template;

FIG. 43 is bottom view of the Hoffmann template of
FIG. 42;

FIG. 44 is a front right side view of the template hold-
ing jig of the third workpiece joining jig assembly of
FIG. 42;

FIG. 45 is front right side view of the first workpiece
joining jig assembly of FIG. 34 with the template par-
tially removed and workpiece removed;

FIG. 46 is a front right side view of a fourth work
piece joining jig assembly with a dovetail template
and having a workpiece clamped thereto;

FIG. 47 is another front right side view of the fourth
workpiece joining jig assembly of FIG. 46 with a rout-
er support partially removed for illustration;

FIG. 48 is a rear view of the fourth workpiece joining
jig assembly of FIG. 46;

FIG. 49 is a top isometric view of a dust collector of
the fourth workpiece joining jig assembly of FIG. 46;

FIG. 50 is a front right side view of a fifth workpiece
joining jig assembly with a box template and having
a workpiece clamped thereto;

FIG. 51 is a front right side view of a sixth workpiece
joining jig assembly with a dovetail pins template and
having a workpiece attached thereto;

FIG. 52 is a front right side view of a clamping bar
arrangement of the sixth workpiece joining jig as-
sembly;

FIG. 53 is a side partial assembly view of the sixth
workpiece joining jig assembly of FIG. 51; and

FIG. 54 is a back assembly view of the first workpiece
joining jig assembly of FIG. 34 without clamps or
workpiece.

FIG. 55 is another view of a dust collector with side
seal members in use with the clamping bar arrange-
ment;

FIG. 56 illustrates another embodiment of template
holding jig;

FIG. 57 illustrates a partial assembly view of a sev-
enth workpiece joining jig;

FIG. 58 is an isometric view of the assembled work-
piece joining jig of FIG. 57;

FIG. 59 is a vertical cross-section taken about line
59-59 of the workpiece joining jig of FIG. 58;

FIG. 60 is an enlarged partial assembly view of the
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domain template of FIG. 58;

FIG. 61 illustrates an embodiment of a domino tem-
plate insert;

FIG. 62 is another enlarged partial view of the work-
piece joining jig with the insert of FIG. 61;

FIG. 63 is top view of the insert of FIG. 61;

FIG. 64 is an enlarged partial top view of the domino
template of FIG. 58 with a router bushing inserted
therein;

FIG. 65 illustrates a top view of another embodiment
of an insert inserted in an open ended slot of dovetail
template;

FIG. 66 illustrates an isometric view of the insert of
FIG. 65;

FIG. 67 illustrates a pin for the domino template of
FIG. 58;

FIG. 68 illustrates a magnet removal tool for remov-
ing the pin of FIG. 67;

FIG. 69 illustrates a router in use with the domino
template of FIG. 58 and with a router depth tool;

FIG. 70 illustrates an isometric view of the depth tool
of FIG. 69;

FIG. 71 illustrates another embodiment of a depth
tool; and

FIG. 72 illustrates a workpiece joining jig kit providing
for various workpiece joining jig assemblies.

[0108] While the invention will be described in connec-
tion with certain preferred embodiments, there is no intent
to limit it to those embodiments. On the contrary, the in-
tent is to cover all alternatives, modifications and equiv-
alents as included within the spirit and scope of the in-
vention as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[0109] FIG. 1 illustrates a workpiece joining jig 100 (al-
so referred to as a router jig or a multi-joining system) in
a first configuration. The workpiece joining jig 100 is used
with a router (not shown) to route or otherwise cut one
or more of a plurality of workpieces for subsequent joining
of the workpieces. Using the workpiece joining jig 100 in
this or alternative configurations that will be described
below, workpieces may be connected with connections
formed directly into the workpiece with the router such
as using a dovetail or mortise and tenon connection. Ad-

ditionally, workpieces could be connected using connec-
tors that extend into recesses or cavities formed in one
each of the workpieces using the router and the work-
piece joining jig 100. Examples of connectors that can
be used in connection with recesses or cavities formed
in the workpieces using this or other configurations of the
workpiece joining jig 100 and associated additional com-
ponents described herein include, but are not limited to:
dowels, dominos, butterflies, biscuits.
[0110] Further, depending on the configuration of the
workpiece joining jig 100, workpieces may be able to be
connected end-to-end, at 90 degree angles to one an-
other as well as with connected mitered ends.
[0111] In FIG. 1, the workpiece joining jig 100 includes
a template holding jig 102 holding a workpiece 104 ad-
jacent a first template 106. The workpiece joining jig 100
is in a first configuration. In some embodiments, the work-
piece joining jig 100 can only be provided in this config-
uration. In other embodiments, other configurations are
provided, such as described below with regard to FIGS.
5 - 9.
[0112] With additional reference to FIG. 2, the template
holding jig 102 includes a template support 108 defining
a template support plane. Template 106 may operably
removably and adjustably attach to the template holding
jig 102 for properly orienting and positioning the template
106 relative to workpiece 104. A top surface 110 (also
referred to as an exterior surface) of the template support
108 defines the template support plane. In the illustrated
embodiment, the top surface 110 itself is planar defining
the template support plane. However, the top surface
110 need not be planar and could have surface textures.
These textures would define the template support plane
upon which the first template 106 would be supported.
[0113] In addition to the template support 108, the tem-
plate holding jig 102 includes a workpiece support 112
defining a planar workpiece support. Workpiece 104 may
be operably held against the workpiece support 112 for
properly orienting and positioning the workpiece 104 rel-
ative to the template 106 for proper routing of the work-
piece 104. A front surface 114 (also referred to as an
exterior surface) of the workpiece support 112 defines
the workpiece support plane. In the illustrated embodi-
ment, the front surface 114 itself is planar defining the
workpiece support plane. Similar to the template support
108, the front surface 114 need not be planar and could
have surface textures. These textures would define the
workpiece support plane upon which the workpiece 104
would be supported.
[0114] The workpiece support plane extends perpen-
dicular to the template support plane. As noted above,
these planes are provided by exterior surfaces, e.g. they
are exterior to the L-shape that is defined by the template
support 108 and workpiece support 112. The exterior sur-
face of the template support 108 does not extend beyond
the exterior surface of the workpiece support 112. As
such, it can be explained that the template support plane
and the workpiece support plane define an exterior angle
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of 270 degrees therebetween.
[0115] This orientation allows the router to properly en-
gage the workpiece 104 when guided by the template
106 depending on the type of connection being formed
using the workpiece joining jig 100.
[0116] To properly orient the template 106 relative to
the template holding jig 102 and particularly the work-
piece support 114, a template guide 116 is provided. The
template guide 116 of this embodiment includes at least
one abutment that laterally locates the template 106
along a first axis 120. This allows the template to properly
laterally align with the workpiece 104 when the template
106 is engaged with the template guide 116. The first
axis is parallel to both the template support plane and
the workpiece support plane. However, the template
guide 116 permits motion of the template 106 parallel to
a second axis 122 that is perpendicular to the first axis
120, orthogonal to the workpiece support plane and par-
allel to the template support plane. As such, in the illus-
trated embodiment, the template guide 116 allows the
template to be adjusted parallel to second axis 122 illus-
trated by arrow 124 in FIG. 1.
[0117] In the illustrated embodiment, the at least one
abutment of the template guide 116 includes a plurality
of abutments provided by first and second walls 126, 128
formed by side plates that are attached to sides of the
template support 108 and the workpiece support 112.
The side plates can also be used to secure the template
support 108 to the workpiece support 112. The first and
second walls 126, 128 are parallel to one another and
spaced apart from one another parallel to the first axis
120. Further, to engage the template 106, the first and
second walls 126, 128 are offset from the template sup-
port plane, e.g. the top surface 110, parallel to a third
axis 130 that is parallel to the workpiece support plane
(e.g. front surface 114) and perpendicular to the first and
second axes 120, 122 as well as orthogonal to the tem-
plate support plane (e.g. top surface 110). In this embod-
iment, the first and second walls 126, 128 extend outward
and beyond top surface 110 parallel to third axis 130.
[0118] The first and second walls 126, 128 are posi-
tioned at opposite first and second ends of the template
support 108 with the template support 108 being posi-
tioned between the first and second walls 126, 128. This
forms a template receiving channel 132 between the first
and second walls 126, 128. Thus, when the template 106
is mounted to the template support 108, at least a portion
of the template 106 is positioned axially between the first
and second walls 126, 128 within the template receiving
channel 132. However, it is contemplated that in alterna-
tive embodiments, the abutment could take other forms.
For instance, the first and second walls 126, 128 could
simply be provided by ends of the template support. In
such an embodiment, the template itself could define a
similar channel with a portion of the template support
being positioned between walls of the template to prop-
erly locate the template 106 relative to the template sup-
port 108. Further, embodiments could use smaller or wid-

er channels. Further, the walls need not be parallel along
the third axis 130. For example, a non-rectangular groove
could be formed in top surface 110 that extends axially
parallel to the second axis 122 and the template 106
could have a corresponding projection that locates within
the groove to properly laterally orient the template 106
along first axis 120. Again, the groove and projection
could be inverted between the template support 108 and
template 106. This could be a groove that is of a dovetail
configuration to prevent disconnection of the template
and the template support 108 in a direction parallel to the
third axis 130.
[0119] The template holding jig 100 also includes a
template attachment for operably affixing template 106
to the template support 108 while routing the workpiece
104. In the illustrated embodiment, the template attach-
ment is in the form of a pair of bolts 136 that pass through
holes 138 formed in the template 106, corresponding
slots 140 in the template support 108, and a pair of wing
nuts 142 (only one illustrated in FIG. 2). With the wing
nuts 142 tightened, e.g. in a first configuration, the tem-
plate 106 may be sandwiched against the template sup-
port 108 and prevented from moving parallel to the tem-
plate support plane parallel to second axis 122. However,
with the wing nuts 142 loosened or even removed, e.g.
in a second configuration, the position of the template
106 may be adjusted along the second axis 122. The
slots 140 allow the bolts 136 to slide therein. Adjustment
of the position of the template 106 is limited to being
parallel to second axis 122 due to template guide 116
and is illustrated by arrow 124 in FIG. 1. This allows the
template 106 to be used with workpieces 104 of different
thicknesses (the thickness being measured parallel to
the second axis 122 when the workpiece 104 is mounted
to the workpiece support 112). It is contemplated that the
slots 140 and holes 138 could be reversed. Further, the
bolts need not extend through the body of the template
106. Instead, the bolts or similar device could simply can-
tilever over the template 106 and provide an axial force
parallel to third axis 130 to sandwich the template 106
against the template support 108. It is noted that the bolts
136 could also provide the template guide. The bolts and
nuts provide a form of a clamping arrangement. Other
clamping arrangements are contemplated. For instance,
a handle with a cam surface mounted to an end of a shaft,
e.g. a bolt, could pivot to releasably sandwich the tem-
plate 106 into the template support 108. This applies to
other nut and bolt arrangements described below.
[0120] In this configuration, the template holding jig in-
cludes first and second workpiece side stops 146, 148.
The workpiece side stops 146, 148 are operably mounted
adjacent the workpiece support 112 and laterally position
the workpiece 104 relative to the template 106 parallel
to the first axis 120. The workpiece side stops 146, 148
provide abutment against which the workpiece 104 abuts
in a direction parallel to the first axis. The first and second
workpiece side stops 146, 148 are adjustably positiona-
ble parallel to the first axis 120 relative to the workpiece
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support 122 to adjust a spacing therebetween when both
workpiece side stops 146, 148 are being used. Prefera-
bly, one or both of the first and second workpiece side
stops 146, 148 are removable away from the workpiece
support 112 such that larger workpieces can be attached
to the workpiece support 112 or longer workpieces can
be properly oriented relative to the template 106 (see e.g.
FIG. 3).
[0121] First and second workpiece side stop mounts
in the form of bolts 150, 151, holes 152, 153 formed in
the workpiece support 112, slots 154, 155 formed in the
workpiece side stops 146, 148 and wing nuts 156, 157
selectively fix the position of the first and second side
stops 146, 148 relative to the workpiece support 112 lat-
erally along the first axis 120 (illustrated by arrows 160,
162). In an embodiment, the positions of the first and
second workpiece side stops 146, 148 are independently
adjustable along the first axis 120. In other embodiments,
the positions are simultaneously adjusted relative to a
center point located at the midpoint between the first and
second walls 126, 128 such that the workpiece 104 can
be auto-centered relative to the template 106. The slots
154, 155 and holes 152, 153 could be reversed such that
the slots are formed in the workpiece support 112 and
the holes are formed in the workpiece side stops 146,
148. Further, side stop guides could be provided similar
to template guide 116 that guide the lateral positioning
of the workpiece side stops 146, 148 as they move par-
allel to the first axis 120.
[0122] A clamp 158 is attached to the first workpiece
side stop 146. The clamp 158 is thus movable with the
first workpiece side stop 146 relative to the workpiece
support 112. The clamp 158 is operably actuatable to
provide a force orthogonal to the workpiece support plane
(e.g. parallel to second axis 122) to a workpiece 104 that
is supported by the workpiece support 112 and posi-
tioned adjacent the first workpiece side stop 146. Pref-
erably, sufficient force can be provided by clamp 158 to
prevent movement of the workpiece 104 during routing
operations. Preferably, the clamp 158 is adjustable to
accommodate workpieces 104 of different thicknesses
and or material properties (e.g. to avoid damaging the
contacted surface of the workpiece 104). While only a
single clamp 158 is illustrated, multiple clamps may be
provided. For example, a clamp could be mounted to the
second workpiece side stop 148. Additionally, one or both
of the workpiece side stops 146, 148 could include mul-
tiple clamps.
[0123] With reference to FIGS. 5-7, an alternative con-
figuration of the workpiece joining jig 100 is illustrated.
This configuration is useful in preparing connections for
first and second workpieces 164, 166 that have mitered
ends. In this configuration, a miter fence 168 is provided.
The miter fence 168 allows the mitered ends to be prop-
erly positioned and oriented relative to the template 106.
[0124] The miter fence 168 defines first and second
miter abutments in the form of first and second walls 170,
172. The first wall 170 defines a first miter abutment

plane. This plane is defined by the exposed planar sur-
face of the first wall 170. The first miter abutment plane
extends orthogonally relative to the workpiece support
plane and at a 45 degree angle α to the template support
plane (e.g. top surface 110). The second wall 172 defines
a second miter abutment plane. This plane is defined by
the exposed planar surface of the second wall 172. The
second miter abutment plane that extends orthogonally
relative to the first miter abutment plane and orthogonally
relative to the workpiece support plane and at a 45 degree
angle β to the template support plane (e.g. top surface
110). These 45 degree angles α and β allow mitered ends
of 45 degrees to be properly positioned adjacent the tem-
plate 106.
[0125] In the illustrated embodiment, the first and sec-
ond walls 170, 172 are positioned such that the corre-
sponding first and second miter abutment planes inter-
sect one another at a midpoint between first and second
walls 126, 128 along the first axis 120.
[0126] The miter fence 168 is fixably attachable adja-
cent to the workpiece support 112. In the illustrated em-
bodiment, the miter fence 168 is directly attached to the
workpiece support 112 by a miter fence attachment in
the form of bolts 174 and wing nuts 175. The bolts 174
that extend through holes 176 in the workpiece support
112 and slots 178 in the miter fence 168. In a first con-
figuration of the miter fence attachment, e.g. when the
nuts 175 are loose, the position of the miter fence 168
relative to the workpiece support 112 is adjustable (illus-
trated by arrow 179) parallel to the third axis 130 and the
workpiece support plane as well as perpendicular to the
template support plane and first and second axes 120,
122. In a second configuration of the miter fence attach-
ment, e.g. when the nuts 175 are tight, the miter fence
168 is in a fixed position relative to the workpiece support
112.
[0127] Other miter fence attachments are contemplat-
ed. For instance, the bolts could simply cantilever over
the fence and provide sufficient pressure to hold the com-
ponents together. Further, the slots 178 and holes 176
could be swapped. Further, as with all of the other nuts
described, handles with cams could be provided on the
ends of the bolts to provide sufficient force to secure the
components together and prevent relative motion there-
between.
[0128] In this configuration, the workpiece side stops
146, 148 and corresponding attachment structures have
been removed to allow for mounting of the miter fence
168.
[0129] In the illustrated embodiment, first and second
workpiece support guides 180, 182 are attached to the
miter fence 168. The first and second workpiece support
guides 180, 182 are spaced a part parallel to the first axis
120 forming a gap 184 therebetween. When the work-
piece support 112 is attached to the miter fence 168, the
workpiece support 112 is positioned between and in abut-
ment with inner surfaces 186, 188 of the first and second
workpiece support guides 180, 182. Inner surfaces 186,
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188 face towards one another along the first axis 120.
The spacing between the inner surfaces 186, 188 is sub-
stantially equal to the width W of the workpiece support
112, which is also substantially equal to the spacing be-
tween first and second walls 126, 128 and the width of
the template support 110.
[0130] Clamps 190, 192 are attached to the miter fence
168. The first clamp 190 is actuatable to provide a force
orthogonal to the workpiece support plane between the
template support plane and the first miter abutment
plane. The first clamp 190 clamps first workpiece 164
against, at least in part, the workpiece support 112 (see
e.g. FIG. 6). The second clamp 192 is actuatable to pro-
vide a force orthogonal to the workpiece support plane
between the template support plane and the second miter
abutment plane. The second clamp 192 clamps second
workpiece 166 against, at least in part, the workpiece
support 112 (see e.g. FIG. 6).
[0131] With reference to FIG. 9, the first and second
workpiece support guides 182, 180 and miter fence 168
form a support base that is releasably attachable to the
workpiece support 112 and template support 108. In this
embodiment, a cross-member 194 extends between the
first and second workpiece support guides 180, 182. A
clamp, such as a bench clamp or C-clamp can clamp the
support base to a table by engaging the cross-member
194.
[0132] In other embodiments, only the miter fence 168
need be provided and the workpiece support guides 180,
182 and cross-member 194 need not be provided.
[0133] FIG. 10 illustrates a representative router 300
for use with the workpiece joining jig 100. The router 300
is in the form of a plunge router but other routers could
be used. The router 300 includes a guide bushing 302
configured to radially abut a guide to guide the router
during operation. The router 300 includes a chuck or col-
let 304 configured to attach a router bit (not shown) to
the router 300 for rotational motion.
[0134] With reference to FIGS. 1 and 2, the first tem-
plate 106 includes a plurality of first router guide regions
in the form of elongated open ended slots 200. In this
embodiment, the slots are evenly axially spaced apart
along the first axis 120. These open ended slots 200 are
generally U-shaped. While described as open ended,
these slots 200 could be closed and still function appro-
priately. The open ended slots 200 are sized and config-
ured to receive the guide bushing 302 of the router 300
to guide or limit the motion of the router 300 relative to
the first template 106 in a predetermined manner. The
predetermined manner allows the router 300 and partic-
ularly an attached router bit to engage workpiece 104
mounted to the workpiece support 112 in a precise and
desired manner. The router guide regions, e.g. open end-
ed slots 200, are designed to allow the router 300, to
move parallel to the second axis 122 and arrow 124. This
could be used for forming dovetails or recesses for but-
terfly connections. This could also be used for routing
box joints.

[0135] Instead of dovetails, this template could also be
used for forming a recess that would receive a butterfly
connector. For example, FIG. 15 includes first template
106 and a workpiece 104 that illustrates recesses 105
for forming butterfly connections. The router would be
guided for linear motion along second axis 122 to form
the recesses 105.
[0136] However, use of other templates is contemplat-
ed. For example, a second template 202 is illustrated in
FIG. 11. The second template 202, like the first template
104, is removably mountable to the template support 108
in abutment with the template guide. In this embodiment,
the second template 202, like the first template 106, is
to be positioned between first and second walls 126, 128.
Again, the position of the template 202 may be adjustably
fixed relative to the template holding jig 102 along the
second axis 122 by template attachment 134.
[0137] The second template 202 has a plurality of sec-
ond router guide regions in the form of through holes 204.
The through holes 204 provide for a different predeter-
mined range of motion for the route 300, and particularly
the bit thereof. This allows the router 300 to engage a
workpiece mounted to the workpiece support 112 in a
different manner than the first template 106. In this em-
bodiment, the through holes 204 allow the router bit to
be linearly actuated parallel to third axis 130 but it cannot
move in any other directions, e.g. parallel to the template
support plane. This template allows bores 205 to be made
into the workpiece, such as by using a plunging action
parallel to the third axis 130 with the router 300. This is
efficiently performed using a plunge router. This could
be used for making joints that use dowels. For example,
FIG. 16 includes second template 202 and a workpiece
207 that illustrates bores 205 for forming dowel connec-
tions. The router would be guided for linear motion along
third axis 130 to form the bores 205.
[0138] Further, the second template 202 could be used
to form rows of holes, such as for a peg board or shelving
unit. Further, template locating pin 209 can be located in
the last through hole 204 in the second template 202 and
located in the last hole formed in the workpiece to align
the template for forming more holes. This would allow for
an unlimited number of holes to be provided in each row.
[0139] A fourth template 220, illustrated in FIGS. 13
and 14, similarly includes through holes 222 and is similar
to the second template 202. However, the fourth template
220 includes open ended notches 224 at opposed sides
thereof. The open ended notches 224 allow for easier
engagement with locating pin 209. In this embodiment,
the template holding jig 102 and particularly the work-
piece support 112 (see FIG. 14) can simply be abutted
against the appropriate side of the workpiece 104 and
then slid axially against the pin 209 to properly axially
align the fourth template 220 relative to the previously
formed holes 211 in the workpiece 104 for formation of
the next set of holes in the row. The axial alignment en-
sures proper axial spacing of the previously formed holes
211 and the new holes that are going to be formed after

41 42 



EP 4 349 552 A2

23

5

10

15

20

25

30

35

40

45

50

55

the jig has been moved axially relative to the workpiece
104.
[0140] In a preferred implementation, the template
holding jig 102 is sized to be held by hand. This is illus-
trated schematically by arrows 229, 230 in FIG. 14. This
allows for easy formation of such rows of holes. More
particularly, in such an embodiment, the thickness of the
second template 202 or fourth template 220 and the tem-
plate support 108 is small enough to be gripped by a
user’s hand while leaving the other hand free to operate
the router 300. Preferably, this combined thickness is
less than 2 inches.
[0141] FIGS. 12 and 17 illustrate a third template 210.
Third template 210 is similar to the first and second tem-
plates 106, 202 but with a third router guide region in the
form of a fully closed elongated slot 212. The elongated
slot 212 can be used to form elongated pockets 213 in
workpiece 211 such as pockets for dominos or biscuits.
The elongated slot 212 allows for predetermined motion
both parallel to the third axis 130 and parallel to the first
axis 120. Thus, again, a plunging motion, illustrated by
arrow 206, is permitted parallel to third axis 130. Howev-
er, to make the elongated pocket 213, the second degree
of freedom illustrated by arrow 214 is also permitted. In
this embodiment, the third template 210 is adjustable and
includes a length adjuster in the form of an adjustment
screw 216 to allow for selectively limiting the amount of
motion by the router 300 parallel to the first axis 120. This
allows for adjusting the amount of elongation provided
for the elongated pocket.
[0142] FIGS. 18 and 19 illustrate fifth and sixth tem-
plates 230, 232. These two templates 230, 232 are used
to form dovetail joints. The fifth template 230 is used to
form the dovetails 234 in a first workpiece 236, e.g. to
remove the material between adjacent dovetails 234 to
form pin sockets. The fifth template 230 is substantially
similar to first template 106 and includes a plurality of
open ended elongated slots 240. These slots 240 guide
motion of the router 300 just like elongated slots 200 dis-
cussed previously.
[0143] The sixth template 232 (FIG. 19) is used with a
second workpiece 242. This template 232 allows for for-
mation of dovetail pins 244, e.g. by removal of the ma-
terial between adjacent dovetail pins to form dovetail
sockets. The dovetail pins 244 are axially received into
the dovetails 234 of the first workpiece 236. The sixth
template 232 includes tapered open ended slots 248.
The taper provided by the sidewalls defining the tapered
open ended slots 248 allow for the tapered dovetail pins
244 to be formed.
[0144] With reference to FIGS. 20 and 21, the fifth and
sixth templates 230, 232 are wider than the template sup-
port 108. As such, the fifth and sixth templates 230, 232
have slots 250, 252 that receive the first and second walls
126,128. These slots 250, 252 will align the fifth and sixth
templates 230 parallel to first axis 120 but still allow axial
sliding motion parallel to second axis 122. Again, other
configurations are contemplated such as a dovetail rela-

tionship.
[0145] With reference to FIG. 22, an alternative con-
figuration is provided. When forming some of the con-
nections the router bit must pass entirely through the
thickness of the workpiece. This is particularly true such
as when forming dovetail joints or mortise and tenon
joints. Workpiece joining jig 400 of FIG. 22 allows for such
operation. Further, it is desirable to support the back side
of the workpiece, e.g. the side that the router bit passes
through second, so as to prevent tear outs of the portion
of the workpiece that remains after forming the cut with
the router bit. As such, it can be desirable to provide a
sacrificial support piece that is pressed against the sec-
ond side of the workpiece that the router bit extends into
when forming the cut in the workpiece. Workpiece joining
jig 400 provides one way of accommodating such a sac-
rificial support piece.
[0146] Workpiece joining jig 400 is similar to workpiece
joining jig 100 and includes or can be modified to include
all of the features and alternatives outlined above for
workpiece joining jig 100. Each modification being a sep-
arate embodiment.
[0147] Workpiece joining jig 400 includes a template
holding jig 402 used to support any of the templates out-
lined above. The template holding jig 402 includes a tem-
plate support 408 that defines a template support plane
410 as well as a workpiece support 412 that defines a
workpiece support plane 414. Again, like above, the tem-
plate support plane 410 and workpiece support plane
414 are orthogonal to one another. However, unlike the
prior template holding jig 102, the template support 408
and the workpiece support 412 are offset from one an-
other to define a void 413 proximate the intersection of
the template support plane 410 and the workpiece sup-
port plane 414 between ends of the template support 408
and the workpiece support 412 of the two components
were extended. A sacrificial support piece 415 can be
located within this void 413 when forming cuts that pass
entirely through the thickness of the workpiece 406, e.g.
through/into the workpiece support plane 414 of this em-
bodiment.
[0148] In this embodiment, the side plates 425, 427,
which define the abutments for locating the templates,
as described above, have been enlarged. As illustrated
in FIG. 23, the template support 408 does not immedi-
ately overlap the workpiece support 412. As such, the
enlarged side plates 425, 427 (only 425 shown in FIG.
23) are used to operably secure the workpiece support
412 to the templates support 408. The side plates 425,
427, templates support 408 and/or workpiece support
412 may include locating features to help maintain the
proper orientation, e.g. orthogonal, of the workpiece sup-
port plane 414 and templates support plane 410. While
illustrated as having the sacrificial support piece 415 lo-
cated between side plates 425, 427, other configurations
could have the side plates 425, 427 provide part of void
413 such that longer sacrificial support pieces could be
mounted to the template holding jig 402, e.g. longer than
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the width of the template holding jig 402.
[0149] Further, a mechanism, illustrated in the form of
screws 429 (FIG. 22), can be used to selectively secure
the sacrificial support piece 415 relative to the template
support 408 and the workpiece support 410. Preferably,
the size and shape of the sacrificial support piece 415 is
such that the two outer surfaces 431, 433 perfectly align
with and would otherwise form part of the template sup-
port plane 410 and workpiece support plane 414. The
sacrificial support piece 415 can be formed from, prefer-
ably, any material that properly supports the workpiece
406 from tear outs but that does not, preferably, damage
the router bit. Further, the user himself could easily pre-
pare replacement sacrificial support pieces 415 from
scrap pieces of material.
[0150] Further, when the user is forming a cut that does
not extend entirely through the thickness of the workpiece
406, a non-sacrificial support member 435 can be located
in void 413. This non-sacrificial support member 435 can
be secured using screws 429. Further, just like the sac-
rificial support piece 415, the size and shape of the non-
sacrificial support piece 435 is such that the non-sacrifi-
cial support piece 435 fills void 413 and the two outer
surfaces 437, 439 perfectly align with and would other-
wise form part of the template support plane 410 and
workpiece support plane 414. This non-sacrificial support
piece 435 could be option in that there is no need to
support the backside of the workpiece 406 in this instance
to prevent tear out as the router bit will not penetrate that
surface of the workpiece (e.g. the surface that rests
against the workpiece support 412).
[0151] Again, this option of providing a way to support
a sacrificial support piece is fully compatible with all op-
tions outlined above.
[0152] An alternative option for providing a sacrificial
support piece is provided by the configuration illustrated
in FIGS. 25-27. This configuration can be used with either
templates support jig 102 or 402. It will be described with
reference to template support jig 102.
[0153] In this configuration, the sacrificial support
piece 515 is directly attached to and against the work-
piece support plane 114 defined by the workpiece sup-
port 112 (see e.g. FIG. 26). This can be done using bolts
150, 151 (see e.g. FIG. 2) that pass through holes 517
(see FIG. 26) that pass through the sacrificial support
piece 515 and corresponding holes 152, 153 formed in
the workpiece support 112.
[0154] However, in this embodiment, the sacrificial
support piece 515 prevents use of clamp 158 and side
pieces 146, 148 (see e.g. FIG. 2). As such, this configu-
ration includes a clamp member 558 that is operably con-
nected to the sacrificial support pieces 515 for securing
the workpiece 506 to the template support jig 102. In this
embodiment, bolts 560 selectively secure the workpiece
506 to the sacrificial support piece 515. In this instance,
the surface against which the workpiece 506 rests of the
sacrificial support piece 515 could be considered to de-
fine a workpiece support plane.

[0155] While FIGS. 22-27 only relate to the use of tem-
plate 232, other templates, such as template 230 could
likewise be used, particularly for forming dovetail type
joints where the router bit must pass entirely through the
thickness of the workpiece.
[0156] Embodiments may be provided where only the
template holding jig is provided. Alternatively, kits can be
provided that include, for example, the template holding
jig and a plurality of templates. Alternatively, kits could
be provided that include the template holding jig and the
miter fence. Further kits could include all of the various
components discussed herein.
[0157] FIG. 28 illustrates a workpiece joining kit 500
including a further embodiment of a template holding jig
502 similar to the template holding jig 102 (FIG. 1) pre-
viously described but with further features such as, side-
wall panels for clamping to a work bench or other device
when opened, vacuum features for dust collection, slots
and channels for a front workpiece support for mounting
locating features and clamps, and micro adjustment for
moving a template in directions towards and away from
a workpiece that is to be routed.
[0158] The workpiece joining kit 500 includes, a tem-
plate holding jig 502, a first workpiece stop 504, a second
workpiece stop 506, a miter fence 508, first workpiece
clamps 509, second workpiece clamp 510, template fas-
teners 512, a plurality of spacer pins 514, a clamping bar
arrangement 516, a Hoffmann template 518, a micro-
adjustment abutment pin template 520, a dowel template
522, a box joint template 524, a dove tail template 526,
a dove tail pins template 528, a router support 530, and
a dust collector 532. Templates 518, 520, 522, 526, 528
can include a micro-adjustment screw 533. Any one of
the templates 518, 520, 522, 524, 526, and 528 can be
removably fixed to provide for a first and a second state
of the template 518, 520, 522, 524, 526, and 528 when
attached to the template holding jig 502 as previously
discussed with respect to first template 106 (FIG. 2) and
the template holding jig 102 (FIG. 2) and as further dis-
cussed below.
[0159] Embodiments of the workpiece joining kit 500
can include, by way of non-limiting examples, all of the
various components discussed above or any number of
lesser components.
[0160] Turning to FIG. 29, a front right side view of the
template holding jig 502 is illustrated. The template hold-
ing jig 502 generally includes a frame that is provided by
a template support 538, a workpiece support 562, a pair
of sidewalls 570, 572 (also referred to sidewall frames
570, 572), and a base 574.
[0161] The template support 538 is generally spaced
apart from and parallel to base 574. The pair of sidewalls
570, 572 are spaced apart from one another and extend
generally orthogonally to the base 574 and template sup-
port 538. The workpiece support 562 extends generally
orthogonally relative to the template support 538, the
base 574, and the pair of sidewalls 570, 572.
[0162] In this example, the pair of sidewalls 570, 572
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and workpiece support 562 generally interconnect the
template support 538 to the base 574.
[0163] The template support 538 may be considered
a first side, also referred to as a top side, of the template
jig 502.
[0164] The template holding jig 502 has a total width
584 measured between the outer extents of first sidewall
frame 570 and the second sidewall frame 572. The tem-
plate holding jig 502 has a total height 586 measured
between the base 574 and the template support 538.
[0165] Template guide 540 laterally aligns templates
518, 520, 522, 524, 526, 528 (FIG. 28). The lateral align-
ment is provided as was described above with respect
to template guide 116 (FIG. 2) and first wall 126 (FIG. 2)
and second wall 128 (FIG. 2). Template guide 540 in-
cludes first wall 542 and second wall 544 defining a chan-
nel 546 therebetween with the bottom of the channel 546
defined by a top surface 548 of the template support 538.
[0166] A template attachment in the form of template
fasteners 512 operably fixes the templates 518, 520, 522,
524, 526, 528 (FIG. 28) to the template holding jig 502
in order to route a workpiece. The template support 538
includes slots 550 that each receive one of the template
fasteners 512 (FIG. 28). In this example, the templates,
such as templates 518, 520, 522 (FIG. 28), have threaded
blind holes located in a bottom surface of the templates
518, 520, 522 as will be discussed below. Here, the fas-
teners 512 may be loosened, but not removed, from the
templates so as to secure the templates to the template
support 538, but still allowing positioning of the templates
parallel to the second axis 122.
[0167] Where one of templates 524, 526, 528, (FIG.
28) is selected in routing a workpiece, then as with re-
spect to the fifth template 230 (FIG. 18) and the sixth
template 232 (FIG. 28), the templates 524, 526, 528 (FIG.
28) are not entirely received in the channel 546. Instead,
like the fifth and the sixth templates 230 (FIG. 18), 232
(FIG. 22), each of the templates 524, 526, 528 (FIG. 28)
include a pair of template channels in the bottom surface
of the templates 524, 526, 528. The template channels
receive the first and second walls 542, 544 respectively
to laterally align templates 524, 526, and 528 (FIG. 28)
and provide movement of the templates 524, 526, 528
as was described above with respect the fifth and sixth
templates 230, 232 (FIGS. 20 and 21). However, fasten-
ers 512 may also be used to secure these templates to
the template support 538.
[0168] Template support 538 (FIG. 28) includes a vac-
uum aperture 552 that extends completely through the
template support 538, such that it extends through the
top surface 548 of the template support 538 and a bottom
surface 554.
[0169] As illustrated in FIGS. 29 and 30, template sup-
port 538 may include a micro-adjustment abutment 556.
In this example, the micro-adjustment abutment 556 ex-
tends from a back side 561 of the template support 538
in a direction away from a workpiece support 562 that is
a front side, also referred to as a third side, of the template

holding jig 502. The micro-adjustment abutment 556 in-
cludes an upstanding wall portion 557 that extends above
the top surface 548 of the template support 538 that de-
fines u-shaped receptacle 564 (FIG. 29) that receives
micro-adjustment screw 533 of the template 518, 520,
522 (FIG. 28). The micro-adjustment screw 533 cooper-
ates with the upstanding wall portion 557 to provide fine
adjustment of the position of the associated template
along axis 122.
[0170] The micro-adjustment abutment 556 may be in-
tegral with the template support 538, or may be, for ex-
ample, welded or alternatively fastened using fasteners,
for example screws 563, to attach to the back side 561
of the template support 538. Further, in other embodi-
ments, the abutment 556 could simply be the upstanding
wall portion 557 that extends vertically upward relative
to the template support 538, and template support plane
defined thereby.
[0171] The template holding jig 502 includes side pan-
els 566, 568 that may be used for clamping the template
holding jig 502 to a worksurface, e.g. a work bench as
illustrated in FIGS. 31-33. The side panels 566, 568 may
be oriented in a first state referred to as a closed state,
such as illustrated in FIGS. 29 and 30, when not in use.
When the side panels 566, 568 are desired for clamping
purposes, they may be transitioned, such as by a rotating
motion in this example, to a second state referred to in
an open state.
[0172] In the closed state, the first and second side
panels 566, 568 are folded up such that they extend gen-
erally orthogonal to the base 574 and template support
538. In this state, a larger extent of each of the side panels
566, 568 is received in the adjacent sidewall 570, 572.
[0173] In particular, the first side panel 566 is located
within the first sidewall frame 570 of the template holding
jig 502 in the closed state. By "located within" it is meant
that four sides of the first side panel 566 are surrounded
by the first sidewall frame 570 such that the first sidewall
panel 566 is framed by the first sidewall frame 570. The
first sidewall frame 570 extends from a base 574 of the
template holding jig 502 to the template support 538 that
is the first side.
[0174] The second side panel 568 is located within a
second sidewall frame 572 when the template holding jig
502 is in the closed state. The second sidewall frame 572
extends from the base 574 to the template support 538
that is the first side.
[0175] The base 574 has a first leg 576, a second leg
578, and a third leg 580 extending between the first leg
576 and the second leg 578. An opening 582 is defined
between the first leg 576 and the second leg 578. Other
embodiments may include a fourth leg (not illustrated)
instead of the opening 582 or alternatively, the base 574
may be a solid rectangle in cross section (not illustrated).
[0176] FIGS. 31 through 33 illustrate the template hold-
ing jig 502 in a second state wherein the first side panel
566 and the second side panel 568 are open. With ref-
erence to FIG. 32, to permit the template holding jig 502
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to transition to the second state, the first side panel 566
is pivotably connected to the base 574. The first side
panel 566 is connected at a first end 588 by a first hinge
arrangement 590. The first side panel 566, in the closed
state (FIG. 30), is selectively connectable to first sidewall
frame 570 at a second end 592 by a first closing arrange-
ment 594, as illustrated in FIG. 36.
[0177] With reference to FIG. 32, the second side panel
568 is pivotably connected to the base 574 at a second
end 596 of the second side panel 568 by a second hinge
arrangement 598. The second side panel 568, in the
closed state, is selectively connectable to the second
sidewall frame 572 at a second end 600 of the second
side panel 568 by a second closing arrangement 602
(FIG. 30).
[0178] FIG. 31 illustrates that in the open state, a bot-
tom surface 604 of the template holding jig 502 provided
by base 574 is coplanar with an outer face 606 of the first
side panel 566 and an outer face 608 of the second side
panel 568. In other words, the outer faces 606, 608 and
the bottom surface 604 all lie flat against a plane when
the first side panel 566 and the second side panel 568
are fully open. The plane may be defined by a planar
surface 610 which, as illustrated in FIG. 31, may be a
table top or workbench on which the template holding jig
502 sits. In the open state, clamps 612 may be used to
removably fix the template holding jig 502 to the planar
surface 610 as seen in FIG. 31 by clamping clamps 612
against back face 614 of the first side panel 566 and back
face 616 of the second side panel 568.
[0179] The opening and closing of the second side
panel 568 will be described. However, like structures per-
mit the opening and closing of the first side panel 566 in
the same way as the second side panel 568. More spe-
cifically, because the first and second hinge arrange-
ments 590, 598 are structurally similar only the second
hinge arrangement 598 will be described with the under-
standing that first hinge arrangement 590 includes cor-
responding structure and functions the same as the sec-
ond hinge arrangement 598. So too, because the first
and second closing arrangements 594, 602 (FIG. 38) cor-
respond and function similarly, only the second closing
arrangement 602 will be described with the understand-
ing that the first closing arrangement 594 functions the
same as the second closing arrangement 602.
[0180] Turning to FIG. 32, the second hinge arrange-
ment 598 pivotably connects the second side panel 568
to the sidewall frame 572 of the template holding jig 502.
[0181] In this example, the second hinge arrangement
598 includes a u-shaped channel 618 at the end 596 of
the second side panel 568. The second hinge arrange-
ment 598 also includes a pin 620 which may be integral
with or attached to the sidewall frame 572 of the template
holding jig 502. In this example, the pin 620 extends be-
tween opposed portions of sidewall 572. The u-shaped
channel 618 receives the pin 620 such that the side panel
568, via u-shaped channel 618, is free to pivot about the
axis 617 defined by the pin 620 so that the second side

panel 568 can be rotated between the open and closed
positions.
[0182] Here, the side panel 568 is rotated into the
closed position by simply lifting the end 600 to rotate the
second side panel 568 in a first direction 619 about axis
617 to its closed position (FIG. 30).
[0183] So too, once the second closing arrangement
602 (FIG. 38) has been released, the second side panel
568 may be rotated in the opposite direction to first di-
rection 619 to the open position as illustrated in FIG. 32.
[0184] FIGS. 30 and 33 illustrate a rear of the template
holding jig 502. A back opening 622 is defined between
the template support 538, the base 574, the first sidewall
frame 570 and the second sidewall frame 572. The back
opening 622 permits ease of access to the closing ar-
rangement 602.
[0185] As illustrated in FIGS. 31 and 33, the sidewalls
570, 572 define sidewall apertures 624, 625. The sidewall
apertures 624, 625 receive the side panels 566, 568 in
the closed state of the template holding jig 502 as illus-
trated in FIG. 30.
[0186] With reference to FIGS. 30 and 33, closing ar-
rangement 602 includes first eyelet 626 on a first side
628 of the second sidewall frame 572 and a second eyelet
630 on a second side 632 of the second sidewall frame
572 such that the first and second eyelets 626, 630 are
located on opposite sides of the second sidewall aperture
624. Closing arrangement 602 also includes a hollow cyl-
inder 634 at end 600 of the second side panel 568. The
closing arrangement 602 also includes a pin 636 (also
referred to as a closing pin). The pin 636 extends through
the pair of eyelets 626, 630 and cylinder 634 to secure
the second side panel 568 in the closed state.
[0187] In other examples, only a single eyelet 626, 630
need be provided. Further, an eyelet could simply be a
hole provided in the frame.
[0188] The pin 636 may be L-shaped having a long
arm 638 and a short arm 640.
[0189] With continued reference to FIGS. 30 and 33,
the second side panel 568 is fixed in the closed position
via the second closing arrangement 602 by inserting the
long arm 638 of the L-shaped pin 636 through the second
eyelet 630, the hollow cylinder 634 of the second side
panel 568, and then through the first eyelet 626. The
short arm 640 of the L-shaped pin 636 may be snap fit
into a retainer 642 on the first side 632 of the second
sidewall frame 572 to fix the second side panel 568 to
the second sidewall frame 572. The snap fit engagement
is provided by rotating the pin 636 about an axis defined
by arm 638 once the pin 636 is fully inserted into the
eyelets 626, 630 and cylinder 634.
[0190] It can be readily appreciated that other second
closing arrangements 602 are contemplated, for exam-
ple, utilizing a straight pin, or locking pin or eye and hook
type arrangements by way of non-limiting examples. Fur-
ther yet, a threaded pin could be used as well.
[0191] The back opening 622 of the template holding
jig 502 facilitates ease of removal the L-shaped pin to
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636 to open the second side panel 568 and thereby tran-
sition the template holding jig 502 from its first closed
state to its open state with both side panels 566, 568
opened. The second side panel 568 is opened by rotating
the short arm 640 to unseat it from the retainer 642.
Thereafter, the L-shaped pin 636 is pulled out through
the second eyelet 630, the hollow cylinder 634 and the
first eyelet 626 which permits the second side panel 568
to pivot open as explained above.
[0192] As illustrated in FIG. 32, side panels 566, 568
include T-slots 623 that extend parallel to axis 122. These
slots can receive the ends of clamps sized to extend
therein. Thus, other clamps besides clamps 612 are con-
templated for clamping the template holding jig 502. Base
574 can also include T-slots 627 for receiving an end of
a clamp therein as well.
[0193] Turning now to FIGS. 34-40, clamping of a
workpiece 646 will be described. In these FIGS., a first
workpiece joining jig assembly 644 with its components
and with a clamped workpiece 646 clamped thereto is
illustrated. The first workpiece joining jig assembly 644
includes the template holding jig 502 and the dowel tem-
plate 522. Discussion of the first workpiece joining jig
assembly 644 will include reference to the same axes as
previously discussed with respect to the workpiece join-
ing jig 100 (FIG. 2) with first template 106 (FIG. 2), namely
first axis 120, second axis 122, and third axis 130.
[0194] The seating and movement of the dowel tem-
plate 522 on the template support 538 (FIG. 35) in direc-
tions 648 parallel to axis 122, e.g. towards and away from
the workpiece 646, and the planar surface defined by the
workpiece support 562 is similar to that described with
respect to the workpiece joining jig 100 (FIG. 2) with first
template 106 (FIG. 2) except for the differences to be
discussed. While the description of the first workpiece
joining jig assembly 644 with a clamped workpiece 646
will be discussed with respect to the attachment and
movement of dowel template 522, it should be under-
stood that the attachment of the Hoffmann template 518
(FIG. 28) and micro-adjustment abutment pin template
520 (FIGS. 28 and 41) their movement on the template
support 538 are similar to those of the dowel template
520 and therefore will not be further discussed.
[0195] Dowel template 522 of the template holding jig
502 is seated on a top surface 548 of the template support
538 and positioned along axis 122 as desired relative to
the clamped workpiece 646. After the desired position of
the dowel template 522 is obtained, the dowel template
522 is removably fixed on the template support 538 and
is selectively positioned relative to the workpiece 646 with
a pair of the template fasteners 512.
[0196] As illustrated in FIG. 30, the back opening 622
in the back side 561 of the template holding jig 502 pro-
vides access to insert a threaded portion 650 of each of
the template fasteners 512 up through the slots 550 of
the template support 538 from below the template sup-
port 538. The knob 652 of each fastener 512 provides
an outer most head diameter that is greater than that of

the minor axis of the slots 550 so as to prevent the knobs
652 from passing through the slots 550 and to provide
better gripping for the user to turn the knob 652.
[0197] The threaded portion 650 of each template fas-
tener 512 is received, at least partially, in a threaded blind
hole 654 (see FIG. 38) in a bottom side 656 (FIG. 38) of
the dowel template 522. The bottom side 656 of dowel
template 522 may have a bottom surface 659 having rib-
bing, also referred to as protrusions extending therefrom
that provide for a bearing surface 661 that defines a sup-
port plane that bears against the top surface 548 of the
template support 538. While not illustrated, it can be read-
ily appreciated that the bottom surface 659 may be the
bearing surface 661 where the bottom side 656 has a
continuous uniform thickness. However, by providing rib-
bing, weight and material can be limited.
[0198] Still with respect to FIG. 38, the threaded blind
holes 654 are spaced apart from each other to match the
distance between the slots 550 through template support
538. Accordingly, it can be readily appreciated that by
turning clockwise or counterclockwise the heads 652
(FIG. 36), the dowel template 522 may be removably
fixed in placed such that it can be removed from the tem-
plate holding jig 502 if desired. When the fasteners 512
are loosened but not removed from the dowel template
522, the dowel template 522 may be moved in directions
parallel to the second axis 122 to selectively position the
dowel template 522 where desired relative to the work-
piece 646 before fixing it in place via the fasteners 512.
[0199] With reference to FIGS. 36 and 37, the first
workpiece joining jig assembly 644 includes a micro-ad-
justment arrangement 657 that includes micro-adjust-
ment screw 533 and micro-adjustment abutment 556,
which includes upstanding wall portion 557 that defines
the u-shaped receptacle 564. The micro-adjustment ar-
rangement 657 provides for micro-adjustment of the po-
sition of dowel template 522 in directions 648 parallel to
the top surface 548 and axis 122. By micro-adjustment
it is meant that the dowel template 522 may be moved
linearly parallel to axis 122, e.g. towards or away from
the workpiece support 562 and the clamped workpiece
646 in the directions 648 via turning of the micro-adjust-
ment screw 533 in a first rotational direction or a second
rotational direction opposite the first rotational direction.
[0200] The micro-adjustment arrangement 657 joins
the template support 538 via micro-adjustment abutment
556 attached thereto and the dowel template 522 via the
micro-adjustment screw 533 seated on the micro-adjust-
ment abutment 556 and received into a threaded blind
hole 666 (see e.g. FIG. 38) in a back side 668 of the
dowel template 522. The micro-adjustment arrangement
657 is therefore actuable to provide a force orthogonal
to a workpiece support 562 plane and parallel to the sec-
ond axis 122 to move the dowel template 522 in directions
parallel to the second axis 122.
[0201] As best illustrated in FIG. 39, the micro-adjust-
ment screw 533 has a grooved head 658 having a first
portion 660 and a second portion 662 defining a groove
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664 therebetween extending an entire circumferential
distance around the micro-adjustment screw 533. One
or both of the first portion 660 or the second portion 662
may be textured, for example, knurled to provide a grip-
ping surface 665 to provide enough frictional area to fa-
cilitate ease of rotational by hand for turning of the micro-
adjustment screw 533.
[0202] To facilitate ease of rotation, the second portion
662 may have an end portion 666 sized and shaped to
receive a driving member (not illustrated). For example,
the second end portion 662 may include a slot so as to
receive a driving member that may be a flat head screw
driver, Phillips head screw driver, or an Allen wrench, or
box wrench to facilitate rotation of the micro-adjustment
screw 533.
[0203] The circumferential groove 664 is received in
the u-shaped receptacle 564 such that the first portion
660 is one side of the upstanding wall portion defining
the u-shaped receptacle 564 and the second portion is
on the other side of the upstanding wall portion defining
the u-shaped receptacle 564 (FIG. 36). The direction of
rotation of the micro-adjustment screw 533 determines
the direction of movement/adjustment of the template
522. With the groove 664 receiving the upstanding wall,
the micro-adjustment screw 533 remains in place relative
to the template support 538 during rotation of the micro-
adjustment screw 533 causing linear motion of the at-
tached template 522.
[0204] By using the u-shaped channel 564 (FIG. 36),
provided the template fasteners 512 are removed, the
dowel template 522 while threadingly engaged with the
micro-adjustment screw 533 is still free to be lifted, that
is moved in directions parallel to the third axis 130 to
remove the dowel template 522 from the template holding
jig 502.
[0205] As previously discussed, the u-shaped recep-
tacle 564 is attached or integral with the template support
538. For example, as illustrated in FIG. 36, the u-shaped
receptacle 564 that is part of micro-adjustment abutment
556 is fastened to the back 561 of the template support
538. Therefore, the micro-adjustment screw 533 is able
to rotate in the u-shaped receptacle 564 to thread a
threaded end 670 into or out of the dowel template 522
such that the micro-adjustment screw 533 moves the
dowel template 522 in directions 648 while the micro-
adjustment screw 533 is threadingly connected to the
dowel template 522.
[0206] With respect to FIGS. 38 and 40, a dust collec-
tion system 672 (also referred to a as a vacuum arrange-
ment) is illustrated with respect to dowel template 522
and template holding jig 502. The dowel template 522,
includes a plurality of through holes 674 which function.
The dust from the workpiece 646 (FIG. 34) that is being
routed is collected in the dust collection system 672 for
collection in a source of vacuum (not illustrated), for ex-
ample by a whole shop vacuum system, a typical shop
vac® or other source of vacuum operably connected to
the template holding jig 502.

[0207] The dust collection system 672 includes a col-
lection region 680 defined by the dowel template 522, a
plurality of flow passages 685, and a plurality of ports
676 in fluid communication with the collection region 680
by flow passages 685. The ports 676 are in direct fluid
communication with the plurality of through holes 674
defined by dowel template 522. As such, when vacuum
is provided to collection region 680 dust (e.g. waste ma-
terial) generated in through holes 674 during routing is
vacuum transported via the ports 676 and flow passages
685 to collection region 680 for collection.
[0208] The collection region 680, flow passages 685,
ports 676 and, at least part of, the plurality of through
holes 674 are surrounded by a continuous wall 678 of
the dowel template 522.
[0209] In this example, the collection region 680 does
not extend entirely through the thickness of the dowel
template 522 but instead is closed off on one side 682
by the bottom surface 659 of the dowel template 520.
[0210] The outermost surface of continuous wall 678,
which is a bottom most surface of template 522, interfac-
es with the top surface 548 (FIG. 35) of the template
support 538 such that a dust flow cavity 683 is formed
between the bottom surface 659 and the top surface 548
of the template support. As such, when a vacuum is op-
erably provided to the collection region 680 by a source
of vacuum, the vacuum can be provided between the
collection region 680 and the through holes 674. In par-
ticular, a cavity 683 is formed by the continuous wall 678,
the bottom surface 659 of the dowel template 522, and
the top surface 548 of the template support 538.
[0211] As such, in this example, a portion of the cavity
683 is bounded by the dowel template and another por-
tion is bounded by the template support 538.
[0212] When vacuum is applied to the dust collection
system 672, dust from the workpiece 646 that has been
routed is drawn from the plurality of through holes 674,
through the ports 676, through passages 685, and then
into a collection region 680.
[0213] The flow of dust from the workpiece 646 that is
routed and is received in the plurality of through holes
674 is considered a fluid flow, the fluid being the air mixed
with the dust.
[0214] As illustrated in FIGS. 35 and 40, the template
support 538 includes a vacuum aperture 552, which is in
fluid communication with collection region 680. A cou-
pling 690 is coupled to the bottom 554 of the template
support 538 and is in fluid communication with the vac-
uum aperture 552. The coupling 690 sealingly surrounds
the vacuum aperture 552 to provide a fluid connection
that is substantially air tight between the vacuum aperture
552 and the source of vacuum. The coupling 690 is con-
figured to mate with a hose of the source of vacuum. This
particular coupling 690 is configured to mate with differ-
ent size hoses for different sources of vacuum.
[0215] Once the fluid flow with its dust exits coupling
690 to be received in the vacuum, for the purposes of
this disclosure, the dust is considered to have exited the
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template holding jig 502 and the first workpiece joining
jig assembly 644. The coupling 690 may have a mounting
portion 692 that can be removably connected to the tem-
plate support 538 via fasteners (not illustrated) or could
be press fit thereto by way of non-limiting examples. Fur-
ther, the coupling could be integrally formed with the tem-
plate support 538.
[0216] Thus, it can now be readily appreciated that a
vacuum can be created in the first workpiece joining jig
assembly 644 such that a flow path is provided from the
plurality of through holes 674 through an inlet of the cavity
683. The inlet of the cavity 683 is provided by the plurality
of ports 676. The outlet of the cavity 683 is provided by
the vacuum aperture 552. The flow path then extends
from the vacuum aperture 552 through the coupling 690
that forms part of the vacuum arrangement 672. Thus,
the flow path allows for dust from a workpiece 646 to
pass through the plurality of through holes 674 (FIG. 38),
through the plurality of ports 676 (FIG. 38), through the
flow passages 685, through the collection region 680
(FIG. 38), through the vacuum aperture 552 (FIG. 40),
through the coupling 690 (FIG. 40) and into a source of
vacuum.
[0217] The collection region 680 is sized and shaped
to permit adjustment of the dowel template 522 in direc-
tions 648 parallel to the second axis 122 as provided for
by the slots 550 while still permitting the collection region
680 (FIG. 38) to cover at least a portion of vacuum ap-
erture 552 (FIG. 40) of the template support 538 so as
to maintain a sufficient vacuum and flow path in the dust
collection system 672 (FIGS. 38 and 40) for the dust to
flow from the workpiece 646 through the first workpiece
joining jig assembly 644 into the source of vacuum.
[0218] The ports 676, flow passages 685, and collec-
tion region 680 may be considered a dust manifold.
[0219] Notably, in some implementations, the ports
676 and part of flow passages 685 may not be over the
template support 538. Instead, the bottom portion of the
cavity 683 defined by these portions may be closed by
an adjacent surface portion of the workpiece 646, e.g.
the surface being routed.
[0220] FIG. 41 illustrates a second workpiece joining
jig assembly 691 with the template holding jig 502 at-
tached to micro-adjustment abutment pin template 520.
The micro-adjustment abutment pin template 520 is in
position to support a router to route the workpiece 647.
The micro-adjustment abutment pin template 520 in-
cludes a dust collection system substantially similar to
the dust collection system 672 as described above with
respect workpiece to dowel template 522 (FIGS. 38 and
40). It can be recognized that due to the offset of the
through holes in this micro-adjustment abutment pin tem-
plate 520 that, as noted above, part of the vacuum path
may be bounded by the adjacent surface of workpiece
647.
[0221] Turning to FIGS. 42 and 43, FIG. 43 illustrates
a third workpiece joining jig assembly 701 with the Hoff-
mann template 518 attached to the template holding jig

502. A workpiece 706 is clamped thereto in a position to
be routed. FIG. 43 shows a bottom view of the Hoffmann
template 518. With respect to FIGS. 42 and 43, Hoffmann
template 518 has a dust collection system 692 (also re-
ferred to as a vacuum arrangement) that is similar in
structure and flow path to the dust collection system 672
(FIGS. 38 and 40) except for the differences described
herein.
[0222] Hoffmann template 518 has a plurality of open
ended slots 694 for guiding a router 300 (FIG. 10).
[0223] The dust collection system 692 includes a dis-
continuous wall 696 formed from a plurality of wall por-
tions 710, 712. The wall portions 710, 712 define a plu-
rality of ports 698, a plurality of flow passages 700, and
a collection region 702. Again, the ports 698, flow pas-
sages 700 and collection region 702 may be considered
a manifold.
[0224] The bottom surfaces 704 of the discontinuous
wall portions 696 abut against the top surface 548 (FIG.
29) of the template support 538 (FIG. 29) when the Hoff-
mann template 518 is mounted such that a cavity 707 is
created between the template support 538 and the Hoff-
mann template 518. The cavity 707 lies between the top
surface 548 (FIG. 29) of the template support 538 and a
bottom surface 708 of the Hoffmann template 518. Dis-
continuous first wall portion 710 defines a portion of an
outer perimeter of the cavity 707. One or more of the
second wall portions 712 and first wall portion 710 define
ports 698.
[0225] Each one of the plurality of ports 698 is located
at a first end 716 of the open ended slots 694. The plurality
of ports 698 provide an inlet into the cavity 707.
[0226] The manifold 700 is defined by the first and sec-
ond wall portions 710, 712. In particular, in this example,
collection region 702 is defined between the first contin-
uous portion 710 and several of the plurality second dis-
continuous wall portions 712.
[0227] When template 518 is mounted, the collection
region 702 at least partially covers the vacuum aperture
552 (FIG. 29). As noted previously, the vacuum aperture
552 is in fluid communication with the coupling 692 (FIG.
40). Accordingly, when a source of vacuum is connected
to the coupling 692 dust flows from the workpiece 706
that is being routed into the plurality of open ended slots
694, through the plurality of ports 698, through the man-
ifold 700, through the collection region 702, through the
vacuum aperture 552, through the coupling 692 and into
the source of vacuum.
[0228] FIG. 44 illustrates the template holding jig 502
without a workpiece or clamp attached thereto so as to
illustrate the features of the work piece support 562 and
fasteners 511. A complete fastener 511 is located in first
channel 718 of the workpiece support 562. The fastener
511 includes a knob 726 connected to a threaded con-
nector 727. The knob 726 is threaded to the threaded
connector 727. The threaded connector 727 is attached
to an enlarged head 729 located within channel 718. A
second threaded connector 727 is located in a second
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channel 720 of the workpiece support 562.
[0229] The first and second channels 718, 720 are T-
slots having a T-shape formed by C-shaped portions of
the workpiece support 562. The threaded connector 727
is sized to extend through the mouth defined by the C-
shaped portions. In this example, the C-shaped portions
are inserts that are removably mounted to the rest of the
workpiece support 562. In this example, the T-slots are
elongated parallel to the first axis 120, and one another.
[0230] In this example, the first channel 718 extends
from the first sidewall frame 570 to the second sidewall
frame 572. The sidewall frames 570, 572 are notched so
that the ends of the T-slots are open for receipt of the
head 729 and threaded connector 727. In other exam-
ples, notches could be provided that allow receipt of the
enlarged head 729 of the threaded connectors 727 for
mounting the threaded connectors 727 to the workpiece
support 562. The first channel 718 is spaced from the
second channel 720 in a direction parallel to the third axis
130.
[0231] The workpiece support 562 also includes a plu-
rality of face slots 721, each of which has a major axis
extending in directions parallel to the third axis 130. The
template fasteners can be received through the face slots
721 to secure or facilitate the clamping of an element to
the workpiece support 562. A plurality of grooves 723
that are parallel and spaced apart from one another may
also extend in directions parallel to the third axis 130 to
facilitate alignment of any element to the face of the work-
piece support 562.
[0232] The enlarge head 729 is sized to be received
into the channels 718, 720. The enlarged head 729 is
also sized such that it is axially longer than the width
between channel walls 724 of the channels such that
enlarged head 729 cannot rotate completely within the
channels 718, 720, which allows for knob 726 to be tight-
ened and loosened relative to the threaded portion of
threaded connector 727. The enlarged head is sized such
that it cannot pass through the mouth 731 of the channels
718, 720 workpiece. Thus, fastener 511 can clamp an
element to the workpiece support 562.
[0233] To facilitate rotation of the knob 726, the knob
726 may include a gripping surface that is ergonomically
sized to allow a user to easily grip the knob 726 to tighten
or loosen the fastener 511. With this arrangement be-
tween the fasteners 511 and the workpiece support 562
any element, e.g. the first workpiece stop 504 (FIG. 34)
is removable from the template support 502 such that
various configurations of the clamping arrangements are
possible by changing out the elements and or workpieces
as desired.
[0234] With reference to FIGS. 34 and 45, the clamping
and alignment of the workpiece 646 to the template hold-
ing jig 502 will be explained. The second workpiece clamp
510 is attached to the workpiece support 562 with the
fastener 511 which is anchored in the first channel 718
such that it can be tightened or loosened as needed to
move the workpiece clamp 510 in directions parallel to

the first axis 120 to position the workpiece 646 along axis
120 as desired relative to the template 522. Thus, in ad-
dition to clamping the workpiece 646, the second work-
piece clamp 510 is designed to align the workpiece 646
as was described above with respect to stops 146, 148
(FIG. 1) except, when the second workpiece clamp 510
moves the fastener 511 moves with it while remaining
within in the first channel 518 as just described. The sec-
ond workpiece clamp 510 may also be attached via the
fastener 511 anchored in the second channel 520. Ad-
ditionally, it could be located on the opposite side of work-
piece 646.
[0235] Workpiece stop 506 carries workpiece clamp
509. Workpiece stop 506 is similar to workpiece stops
146, 148 (FIG. 1) except for the differences described
here. Workpiece stop 506 mounts to the workpiece sup-
port 562 with the fastener 511 to selectively fix the work-
piece stop 506 to the workpiece support 562.
[0236] In this example, fasteners 511 also secure
clamp 509 against the outer surface of the workpiece
stop 506. In other embodiments, clamp 509 could be sep-
arately secured to workpiece stop 506.
[0237] The workpiece stop 506 includes a plurality of
slots 728. In the orientation shown in FIGS. 36 and 47,
the major axis of each one of the plurality of slots 728 is
aligned perpendicular to the first channel 718 and the
second channel 720, as well as to first axis 120. With this
mounting configuration, the workpiece stop 506 is move-
able in directions parallel to the first axis 120, e.g. by
sliding fasteners 511 along channel 720 and parallel to
the third axis 130 by sliding the workpiece stop 506 rel-
ative to fasteners 511, as desired, to best position and
clamp the workpiece 646 relative to the dowel template
522. In this orientation, the workpiece could be located
vertically above workpiece stop 506 along axis 130 rather
than to the side as illustrated in FIG. 34.
[0238] As can be readily appreciated the second work-
piece stop 506 may have a second orientation rotated
90 degrees (not illustrated) wherein the major axis of
each one of the plurality of slots 728 is aligned to extend
parallel to the first axis 120. In the second orientation,
one fastener 511 may be anchored in the first channel
718 while another fastener 511 is anchored in the second
channel 720. In the second orientation, while movement
in directions parallel to the third axis 130 are not possible
(absent removal of the knob of the fastener), movement
of the second workpiece stop 506 in directions parallel
to the first axis 120 is permitted.
[0239] The same movements just described with re-
spect to the second orientation of the second workpiece
stop 506 are available with respect to the first workpiece
stop 504. First workpiece stop 504 has mounting holes
505 (FIG. 28) through which the fasteners 511 are insert-
ed instead of the plurality of slots 728 to selectively fix
the first workpiece stop 504 to the workpiece support
562. Workpiece stop 504 with first workpiece clamp 509
is similar to workpiece stops 146, 148 (FIG. 1) except for
the differences described here. A fastener 511 is an-
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chored in the first channel 718 while another one of the
fastener 511 is anchored in the second channel 720. In
this orientation while movement in directions parallel to
the third axis 130 are not possible, movement in direc-
tions parallel to the first axis 120 is permitted.
[0240] As can be readily appreciated the first work-
piece stop 504 may have a second orientation (not illus-
trated) wherein a pair of template fasteners 512 are an-
chored in either the channel 718 or the second channel
720 but not both. Therefore, in this orientation movement
of the first workpiece stop 504 is not possible in directions
parallel to the third axis 130 but movement of the first
workpiece stop 504 is permitted in directions parallel to
first axis 120.
[0241] Returning to FIG. 42, the clamping arrangement
of the third workpiece joining jig assembly 701 utilizes
the miter fence 508 with the first workpiece clamps 509.
The miter fence is 508 is mounted to the workpiece sup-
port 562 similarly to what was described above with re-
spect to first workpiece stop 504 and second workpiece
stop 506 with fasteners 511. Miter fence 508 defines a
first slot 730 and a second slot 732, each extending com-
pletely through the miter fence 508 so as to be able re-
ceive the fasteners 511 therethrough to selectively fix the
miter fence 508 to the workpiece support 562.
[0242] As illustrated, the miter fence 508 is moveable
in directions parallel to the third axis 130 as needed to
position the miter fence 508 to place the workpiece 706
in the desired position relative to the Hoffmann template
518 or other appropriate template. The major axis of the
first slot 730 is on the same axis 734 as the major axis
of the second miter slot 732. Thus, each major axis ex-
tends parallel to the third axis 130 and the axis 734 ex-
tends parallel to the third axis. As previously described
the fasteners 511 are easily removable such that the mit-
er fence 508 may be removed and replaced with one or
more workpiece stops or another miter fence.
[0243] Notably fasteners 511 may be operated in a
loosened state where they secure the appropriate ele-
ment to the workpiece support 562, but the element is
permitted to be moved relative to the workpiece support
562 for properly locating the element.
[0244] Turning now to FIG. 46-49, a fourth workpiece
joining jig assembly 736 including the dovetail template
526 removably fixed to template holding jig 502 is illus-
trated. As was described previously with respect to the
fifth template 230 (FIG. 20) and the sixth template 232
(FIG. 21) which are used to form dovetails, dovetail tem-
plate 526 is wider than the template support 538. There-
fore, the dovetail template 526 defines a pair of slots 738
which function as described above with respect to slots
250 (FIG. 20) receiving the template guide 540.
[0245] The pair of slots 738 provide for the same move-
ment, or lack thereof, on the template guide 540 relative
to the first axis 120, the second axis 122, and the third
axis 130, to best position the dovetail template 526 rel-
ative to the workpiece 646 as was previously describe
with respect to the fifth template 230 (FIG. 18) and sixth

template 232 (FIG. 19) except for the differences de-
scribed here.
[0246] That is, the template holding jig 502 includes
the micro-adjustment screw 533. The micro-adjustment
screw 533 provides for the micro-adjustment of the dove-
tail template 526 in the directions parallel to the second
axis 122 just as was previously described with respect
to templates 518, 520, and 522 (FIG. 28).
[0247] Moreover, the template fasteners 512 received
through the slots 550 (FIG. 29) of the template support
538 provide the selective positioning of the dovetail tem-
plate 526. The selective positioning is via movement
along directions parallel to the second axis 122. Removal
of the dovetail template 526 is therefore the same as was
previously described with respect to the template fasten-
ers 512 and the slots 550 (FIG. 29) and templates 518,
520, and 522 (FIG. 28).
[0248] With principle reference to FIG. 47, dovetail
template 526 includes a router support 742 removably
attached to the dovetail template 526 via screws 744.
The dovetail template 526 has a first mounting area 746
at a first side 748 of the dovetail template 526 and the
second mounting area 750 at a second side 752 of the
dovetail template 526. The first and second mounting
areas 746, 750 may be cavities defined by the dovetail
template 526. The router support 742 has a first arm 754
extending from a first end 755 of a longitudinal member
756 of the router support 742 and a second arm 758
extending from a second end 759 of the longitudinal
member 756.
[0249] With reference to FIG. 47, a gap 760 is defined
by the longitudinal member 756 and the first arm 754 and
the second arm 758. The first arm 754 has a tab 761 that
mounts to the first mounting area 746 and the second
arm has 758 has a tab 762 that mounts to the second
mounting area 750. In the embodiment illustrated, the
tab 761 is sized to be received in the cavity of the first
mounting area 746 and the tab 762 is sized to be received
in the cavity of the second mounting area 750. Each tab
761, 762 is then releasably fixed in the respective cavity
with one of the screws 744.
[0250] Once the router support 742 is mounted to the
dovetail template 526, the router support 742 moves with
the dovetail template 526 in directions parallel to the sec-
ond axis 122 to selectively position the dovetail template
526 relative to the workpiece support 562 for routing the
workpiece 646. Once in the desired position, as previ-
ously described, the fasteners 512 (FIG. 48) selectively
fix the dovetail template 526 to the template holding jig
502.
[0251] With reference to FIG. 46, the fourth workpiece
joining jig assembly 736 includes a third dust collection
system 764 also referred to as a vacuum arrangement.
The vacuum arrangement 764 includes the router sup-
port 742 and a dust collector 766 located under a bottom
surface of the router support 742 and generally on an
opposite side of the template support plane as the tem-
plate 526 for receiving a flow of dust from the workpiece
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646 being routed.
[0252] Turning to FIG. 49, the dust collector 766 of the
vacuum arrangement 764 includes a first side 770 and
a second side 772 and a third longitudinal side 774 having
an exterior convex face 776. The third longitudinal side
774 extends between the first side 770 and the second
side 772. A collection trough is defined by an interior sur-
face 778 of the first side 770, the second side 772, and
the third longitudinal side 774. The first side 770 includes
a first inward extending mounting flange 780 sized to be
received a first channel 782 (FIGS. 46 and 47) defined
in the first arm 754 (FIG. 47).
[0253] The second side 772 of the dust collector 766
includes a second inward extending mounting flange 784
sized to be received in a second channel (not illustrated)
defined in the second arm 758 and which is similar to the
first channel 782 (FIG. 47). The first and second mounting
flanges 780, 784 extend from their respective sides of
the dust collector 766 towards one another. The mount-
ing flanges 780, 784 are mounted to upstanding wall por-
tions such that the upstanding wall portions and the
mounting flanges 78, 784 form mounting hook portions.
[0254] As seen in FIG. 55, a sealing member 785 may
be provided at the outer periphery 787 of the dust collec-
tor 766. The sealing member 785 extends from the outer
periphery 787 that faces the clamping bar arrangement
516. The outer periphery 787 is defined, at least in part
by edges of the side 770 (FIG. 49) and the second side
772 (FIG. 49) that face the clamping bar arrangement
516. The sealing members 785 may be bristles that wrap
around sides of the workpiece 646 or as seen here sides
of the clamping arrangement 516.
[0255] The bristles 785 extend from the edges of the
sides 770, 772 (FIG. 49) and span a gap 789 created
between the workpiece 646 and the outer periphery 787
such that the bristles extend from the outer periphery 787
across the gap 789 to a side 791 of the clamping bar 516
that faces the dust collector 766. A top edge 793 of the
bristles meets a bottom surface 910 of the template 526,
to facilitate the creation of a vacuum and to collect the
dust of the workpiece 646 while being routed. Indeed the
bristles facilitate catching the dust and chips so they do
not shoot at the user or end up on a floor.
[0256] An extraction port 786 (FIG. 49) is defined by
and extends completely through the third side 774. A
coupling 788 (FIG. 46) is either integral with the extraction
port 786 or attached thereto, for example via fasteners
or bonding.
[0257] The coupling 788 (FIG. 46) permits a vacuum
machine (not illustrated), for example, by a typical shop
vac® or like source of vacuum to attach to the coupling
788 (FIG. 46) such that a vacuum can be created drawing
dust from the workpiece 646 (FIG. 46) being routed into
the extraction manifold 768 (FIG. 51) under the dovetail
template 522 (FIG. 46). From the extraction manifold 768
the dust exits the dust collector 766 and passes through
a coupling aperture 790 (FIG. 46) extending through the
coupling 788 (FIG. 46) and then into the vacuum.

[0258] FIG. 50 illustrates a fifth workpiece joining jig
assembly 792 with box joint template 524 removably
fixed to the template holding jig 502 and which includes
the third dust collection system 764 as was just de-
scribed. Movement and the attachment of the box tem-
plate 524 on template holding jig 502 as well as the flow
of dust from the workpiece 646 is the same as that de-
scribed with the fourth workpiece joining jig 736 (FIG. 46)
described above except there is no micro-adjustment of
the box template 524.
[0259] Box template 524 includes a plurality of open
slots 694 across the first side 794, also referred to as the
front side, and sized and spaced in a first arrangement
796. The router support 742 attaches to the box template
524 at the first mounting area 746 and the second mount-
ing area 750 as previously described above with respect
to the fourth workpiece joining jig assembly 736 (FIG.
46). The dust collector attaches to the box template 524
in the same way the dust collector 766 attached to the
dovetail template 526 (FIG. 47) described above.
[0260] However, the box template 524 also includes a
further plurality of open slots 798 across a back side 800.
The further plurality of open slots 798 are sized and
spaced in a second arrangement 802 different than the
first arrangement 796. Also, the back side 800 includes
a pair of spaced apart mounting areas 804, 806 which
are sized and shaped and function the same as was de-
scribed above with respect to first mounting area 746
(FIG. 47) and second mounting area 750 (FIG. 47). Ac-
cordingly, the box template 524 permits either the front
side 794 or the back side 800 to be attached to the router
support 742 depending on whether the first arrangement
796 or second arrangement 802 is desired for routing the
workpiece 646.
[0261] FIG. 51 illustrates a sixth workpiece joining jig
assembly 808 which utilizes the dovetail pins template
528 removably fixed to the template holding jig 502. The
sixth workpiece joining jig assembly 808 includes the
third dust collection system 764. Accordingly, movement
and the attachment of the dovetail pins template 528 as
well as the flow of dust from the workpiece 646 is the
same as that described with the fourth workpiece joining
jig 736 (FIG. 46) described above.
[0262] The fourth workpiece joining jig assembly 736
(FIG. 46), the fifth workpiece joining jig assembly 792
(FIG. 50) and the sixth workpiece joining jig assembly
808 (FIG. 51) each include the clamping bar arrangement
516 (FIGS. 46, 50, 51) for routing a workpiece 646 when
the templates 524, 526, and 528 (FIGS. 46, 50, 51) are
attached to the template holding jig 502 (FIGS. 46, 50,
51). While clamping arrangement 516 will be described
with respect to the sixth workpiece joining jig assembly
808 (FIG. 52) it should be understood to be applicable
to the fourth workpiece joining jig assembly 736 (FIG.
46), and the fifth workpiece joining jig assembly 792 (FIG.
50)
[0263] With reference to FIGS. 52 and 53, clamping
bar arrangement 516 is shown alone in FIG 52 while FIG.
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53 illustrates a partial assembly view to the sixth work-
piece joining jig assembly 808. Clamping bar arrange-
ment 516 has a total width 810 that is greater than the
total width 584 (FIG. 29) of the template holding jig 502.
Clamping bar arrangement 516 is removably fixed to the
workpiece support 562 with fasteners 812 that are insert-
ed through holes 815 in a base 820 of the clamping bar
arrangement 516 and through holes 815 (FIG 29) of the
workpiece support 562 where they may be secured with
nuts 819 (FIG. 48). Accordingly, with this arrangement,
it can be readily appreciated that the clamping bar ar-
rangement 516 is removably fixed to the workpiece sup-
port 562 such that it can be removed to permit the tem-
plate holding jig 502 to be used with other templates or
clamps and/or workpieces for routing.
[0264] Clamping bar arrangement 516 includes a
clamping bar 814 having a width slightly less than the
width 810 of the clamping bar arrangement 516. A lon-
gitudinal axis of the clamping bar extends in directions
parallel to the width 810. The clamping bar 814 is at-
tached via fasteners 816, 818 to a base 820 of the clamp-
ing bar arrangement 516. Springs 822, 824 surround a
threaded portion of respective fastener 816, 818 such
that the springs 822, 824 are located between the clamp-
ing bar 814 and the base 820 to provide a biasing force
in a direction toward the clamping bar 814 and away from
the workpiece support 562 so as to create a gap between
the clamping bar 814 and the base 820 and thereby per-
mit the workpiece 646 to be inserted and clamped be-
tween the clamping bar 814 and the base 820 for a de-
sired routing position relative to the dovetail pins template
528.
[0265] A first workpiece stop 826 is removably fixed to
the base 820 with a fastener 834. A second workpiece
stop 830 is removably fixed to the base 820 with another
fastener 838. The first workpiece stop 830 is axially
aligned along a longitudinal axis 828 of the base 820 with
the second workpiece stop 830. The first workpiece stop
826 and the second workpiece stop 830 are spaced apart
from one another along the longitudinal axis 828 to define
a gap 832 therebetween. The gap 832 permits the work-
piece 646 (FIG. 53) to be inserted therein and aligned to
provide for the desired routing position of the workpiece
646 (FIG. 51).
[0266] The fastener 834 is received in a first slot 836
defined by the first workpiece stop 826 to selectively po-
sition the first workpiece stop 826. The other fastener
838 is received in a second slot 840 defined by the second
workpiece stop 830 to selectively position the second
workpiece stop 830. The major axis of the first slot 836
and the major axis of the second slot 840 extend along
the same axis 828 and thus are axially aligned. The first
workpiece stop 826 and the second workpiece stop 830
are each independently moveable relative to one another
in directions parallel to the first axis 120.
[0267] The ends 850, 852 of the workpiece stops 826,
830 are stepped.
[0268] FIG. 54 illustrates a back assembly view of the

first work piece joining jig assembly 644 with micro-ad-
justment pin template 520 removably attached to tem-
plate support 538 with template fasteners 512. Template
holding jig 502 is shown in assembly view including base
574 with first leg 576, second leg 578 and third leg 580.
Template holding jig 502 includes template support 538,
workpiece support 562, and opposed sidewalls 570, 572.
Opposed sidewalls 570, 572, define sidewall apertures
624, 625 respectively and opposed side panels 566, 568.
Opposed side walls 570, 572 are pivotably attached to
sidewalls 570, 572 via pins 620. Coupling 690 receives
the flow of dust from vacuum aperture 552 defined by
template support 538.
[0269] Turning now to FIG. 56, another embodiment
of a template holding jig 902 is illustrated. The template
holding jig 902 with template support 904 is similar to that
which was described above with respect to template
holding jig 502 (FIG. 34) and template support 538 (FIG.
34) except for the differences described below.
[0270] Template support 904 includes a top surface
905 having a groove 906 and a groove 908 in the top
surface 905 of the template support 904. The grooves
906, 908 are spaced apart from one another and are
parallel to one another. The grooves 906, 908 are also
parallel to and spaced apart from slots 909, 911.
[0271] FIG. 57 illustrates a partial assembly view of a
seventh embodiment of a workpiece hold jig 900 showing
the bottom surface 910 of a domino template 912 that
includes a first alignment projection 914 and a second
alignment projection 916. The alignment projections 914,
916 cooperate with the grooves 906, 908 such that the
alignment projections 914, 916 are spaced apart the
same distance as the grooves 906 and 908. The first and
the second alignment projections 914, 916 are received
at least partially in the grooves 906,908 when the domino
template 912 is positioned on the template holding jig
902 as seen in FIG. 58.
[0272] The cross section of FIG. 59 better illustrates
the trapezoidal shape of each of the alignment projec-
tions 914, 916. Alignment projection 914 will be described
but said description as readily understood from FIG. 59
applies equally to alignment projection 916. So too, the
shape of grooves 906, 908 are the same and only the
shape of groove 906 will be described.
[0273] Alignment projection 914 includes a pair of
sides 918, 920 spaced apart on a body 921 of the align-
ment projection 914 and converging towards one another
to a planar bottom 923 of the body 921 defining another
side of the alignment projection 914. The converging
sides 918, 920 abut against converging sides 922, 924
of the groove 906 to self-center the domino template 912
on the template holding jig 902 and template support 904.
By converging sides 922, 924 of the groove 906 it is
meant that the grooves open upward relative to a working
position of the template holding jig 902.
[0274] Thus, the greatest distance between the con-
verging sides 922, 924, is located at the top surface 905
of the template support 904. The converging sides 922,
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924 intersect, that is meet at a bottom 923 of the groove
928 in the template support 904. Thus, the sides 922,
924 converge towards one another as they extend from
the top surface 905 towards the bottom surface 910 of
the template support 904.
[0275] The converging sides 918, 920 of the alignment
projection 914 abut against the sides 922,924 of the
groove 906 to self-center the domino template 912. Once
the domino template 912 has been self-centered and the
template fasteners 926, 928 have been received in the
domino template 912, the domino template 912 remains
slideable on the top surface in directions parallel to the
second axis 122 (FIG. 58) to position the domino template
912 to the desired position over the workpiece 926 such
that the template fasteners 926, 928 can be tightened to
removably fix the domino template 912 on the template
holding jig 902.
[0276] In the embodiment shown the greatest distance
between the converging sides 918, 920 of the alignment
projection 914 may be greater than the greatest distance
between the converging sides 922, 924 of the groove
906. This may raise the bottom surface 910 domino tem-
plate 902 slightly above the top surface 906 of the tem-
plate support 904 by a distance of between 0.40 and 0.60
millimeters (mm) when the domino template 912 is prop-
erly positioned on the template holding jig 902. In a pre-
ferred embodiment the distance is zero, however ma-
chining tolerances result in the foregoing relationship be-
tween the greatest distance between the converging
sides 918, 920 and between the converging sides 922,
924.. This arrangement maintains the parallelism and
centering of the domino template on the template support
904 to ensure proper alignment of the domino template
relative to the workpiece 926.
[0277] Each of the templates 518, 520, 522, 524, 526,
528 (FIG. 28) previously described may include the align-
ment projections 914, 916 such that each template 518,
520, 522, 524, 526, 528 (FIG. 28) is useable with template
holding jig 902 and such embodiments are referred to
respectively as templates 1056, 1058, 1060, 1062, 1064,
1066. Indeed, the self-centering feature of the alignment
projections 914, 916 serve to ensure even further self-
centering accuracy than that which is provided by the
template guide 540 (FIG. 29) with its first wall 542 (FIG.
29) and second wall 544 (FIG. 29).
[0278] As with templates 518, 520, and 522, domino
template 912 uses a dust collection system 672 (FIG.
55). With respect to FIGS. 57 and FIG. 58, a router bit
(not illustrated) protrudes through a domino slot 930 in
the domino template 912 to route the workpiece 926.
Dust from the workpiece 926 that is being routed flows
through a collection region 932 that surrounds the dom-
ino slot 930 to provide a flow channel 934 to allow the
dust to flow from the flow channel 934 through the vac-
uum aperture 935 of the template support 904.
[0279] Domino slot 930 in the template support 904
has a first length 934 and a first width 936 to accommo-
date a first domino (not illustrated). The domino slot 930

receives an insert 936 therein. The insert 936, when seat-
ed in the domino slot 930 has a top surface 939 that is
flush with the top surface 941 of the template support
904 to provide a flat surface for the router (not illustrated).
As seen in FIG. 64 the insert 936 of the domino template
912 can receive a router bushing 1050 for guiding a router
bit (not illustrated).
[0280] As seen in FIG. 60, the insert 936 may be in-
serted and fastened in the domino slot 930, for example
with fasteners such as screws 937 to provide, relative to
slot 930, an insert slot 933 that has a second length 938
and or a second width 940 that are less than the first
length 934 and or the first width 936 of the domino slot
930.
[0281] A bottom surface 942 of the insert 936 may in-
clude alignment projections 944, 946, that extend in di-
rections parallel to the second axis 122 (FIG. 58). The
bottom surface 942 may also include alignment projec-
tions 948, 950 that extend parallel to the first axis 120
(FIG. 58). The alignment projections 944, 946, 948, 950
have the same the trapezoidal shape of the alignment
projections 914, 916 (FIG. 59). The alignment projections
944, 946, 948, 950 are received, respectively, at least
partially into grooves 952, 954, 956 and 958 to self-center
the insert 936 in the domino slot 930 in the same manner
discussed above with respect to alignment projection 914
and groove 906.
[0282] FIG. 61 illustrates another embodiment of an
insert 960 that may be considered a centerline alignment
insert. The insert 960 may be inserted in the slot 930
(FIG. 60) of the domino template 912. Gripping regions
962, 964, 966, 968 located at least partially gravitationally
above, that is upward, of the top surface 941 of the dom-
ino template 912 may be provided by insert 960 to facil-
itate ease of insertion into and removal from a friction fit
of the insert 960 in the slot 930. Alignment projection 970,
that is an insertion portion protrudes from a bottom sur-
face 972 of a head portion 965 and is sized and shaped,
to provide for the friction fit. The head portion 965 is sized
larger than the router guide region 930 (FIG. 60) such
that it does not pass through the router guide region 930
when the insert portion 970 is received in the router guide
region 930.
[0283] As seen in FIGS. 62 and 63, where the work-
piece 626 is pre-marked with a desired location to be
routed, the mark 973 is typically formed by the intersec-
tion of two lines or a center point. Insert 960 has an align-
ment region 975 defining a slit 974 that is smaller in di-
mension then the slot 930 which is a router guide region.
When the workpiece 926 is abutted against the work-
piece support 963, the user is able to view through the
slot 930 and the alignment region to visually align the
alignment region 975 with the mark 973. The alignment
ensures accurate routing of the workpiece 926 at the in-
tersection/center 973. The slit 974 may be between
0.7-1.3 mm in width 961. In a preferred embodiment the
width 961 may be between 0.8 and 1.2 mm and in another
preferred embodiment may be between 0.9 and 1.1 mm.
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975
[0284] Turning to FIGS. 65 and 66, another insert 1026
that is a centerline alignment insert may be provided for
use, for example with templates 518 (FIG. 28), 520 (FIG.
28) and 522 (FIG. 28) and 524 (FIG. 28). The insert 1026
includes a head portion 1028 and an insert portion 1030
that extends from the head portion 1028. The insert por-
tion 1030 is sized to extend into the open ended slot 694
that is a router guide region. The head portion 1028 is
sized larger than the open ended slot 694 such that it
does not pass through the open ended slot 694 when the
insert portion 1030 is received in open ended slot 694.
[0285] The insert provides for a slit 1032 that is smaller
in dimension including width of the slot then a width of
the open ended slot 694. The slit 1032 is an alignment
region through which the user is able view the mark 973
to ensure accurate routing of the workpiece 926 at the
mark 973 (FIG. 62) when the workpiece 647 is abutted
against the workpiece support 963.
[0286] The work piece 647 may be aligned by inserting
the insert 1026 insert into the open ended slot 694. The
workpiece 647 is then located against the workpiece sup-
port 963. The workpiece 647 is adjusted relative to the
workpiece support 963 until a mark 973 (FIG. 62) on the
workpiece 647 representing the desired location to be
routed is visible within the slit 1032. The slit 1032 may
be between 0.7-1.3 mm in width 1034. In a preferred
embodiment the width 1034 may be between 0.8 and 1.2
mm and in another preferred embodiment may be be-
tween 0.9 and 1.1 mm
[0287] Domino template 912 (FIG. 64) may use a pin
976 (FIG. 64, FIG. 67) that permits the alignment and
extension of a hole pattern in a workpiece 926 (FIG. 58)
that is a longer board. The pin 976 (FIG. 64, FIG. 67) is
inserted into one of a plurality of pin holes 980 (FIG. 64)
having a counter bore 981 therein such that the top sur-
face 982 of the pin 976 is flush or below the top surface
941 of the domino template 912. The pin 976 has a
stepped profile 978 (FIG. 67) with tapers at the ends 984,
986 (FIG. 67) to facilitate insertion and alignment of the
pin 976 when seated in the pinhole 980. As readily ap-
preciated at this point in the disclosure the pin 976 is
usable with the dowel, shelf pin, and Hoffmann templates
(FIG. 28, FIG. 72).
[0288] The pin 976 has at least at a portion of its head
988 defining its top surface 982 made of ferrous material.
Because at least a portion of an outer most surface of
the head 988 is ferrous, a magnetic tool 1000 having a
magnetic end 1002 may be used to remove the pin 976
from the pin hole 980. The outermost diameter 1004 of
the head 984 of the pin 976 is greater than the innermost
diameter 1006 (FIG. 63) of the pinholes 980 such that
the pin 976 does not fall through the pinhole 980 but
instead only a portion 977 of the pin 976 extends com-
pletely through the pinhole 980.
[0289] Turning to FIG. 69 and FIG. 70, the workpiece
joining jig assembly 900 may include a router depth tool
1006 that is useable with the template holding jig 902

and domino template 912. The router depth tool 1006 is
also useable with templates 518, 520 and 522 (FIG. 28)
and can be used, for example in a work bench clamp to
adjust an extent 1018 of a router bit 1008.
[0290] The router bit depth tool 1006 has a body 1012
having an outer periphery 1014. A first router bit abutment
1016 is spaced inward a first distance 1018 from the outer
periphery 1014 of the body 1012 defining a first extent
that a router bit 1008 can extend into the body 1012 when
the body 1012 is located below and against the bottom
surface 910 of the domino template 912 with the first
router bit abutment 1016 aligned with the slot 930 (FIG.
58). Slot 930 (FIG. 58) is considered a router guide region
as are holes 674 (FIG. 38), open ended slots 694 (FIG.
43) and 794 (FIG. 50).
[0291] A second router bit abutment 1020 is spaced
inward a second distance 1022 from the outer periphery
1014 of the body 1012 to define a second extent that the
router bit 1008 can extend into the body 1012 when the
body 1012 is located below and against the bottom sur-
face 910 of the domino template 912. The second dis-
tance 1022 is different than the first distance 1018 and
the second extent is different than the first extent.
[0292] As illustrated in FIG. 72 a router bit depth tool
1019 may have various shapes defining its outer periph-
ery 1021 with sides 1023, 1025, 1027, 1029 defining rout-
er abutments 1031, 1033, 1035, 1037 and allowing for
further abutments, said abutments being compatible for
use with setting depths when using templates 518, 520,
522, (FIG 28) and 912 (FIG. 58)
[0293] With respect to FIG. 70, a user can adjust the
extent of the router bit 1008 extending below a bottom
surface of the router 1010 using the workpiece joining jig
assembly 900. The adjustment is done by locating the
router 1010 on the top surface 941 of the domino template
912. Thereafter, the user can locate the body 1012 of the
router bit depth tool 1006 against the bottom surface 910
of the domino template 912 with the first router bit abut-
ment 1016 located aligned with the slot 930 that is a router
guide region. The user can then abut a free end 1024 of
the router bit 1008 against the first router bit abutment
1016 and then affix the router bit 1008 to the router 1010
such that the first extent 1011 is fixed as the depth of the
router bit 1016.
[0294] At this point in the disclosure it can also be read-
ily understood that the user can choose which router bit
abutment 1016 or 1020 to use based on a desired routing
depth. Moreover, the body of the depth tool 1006 could
be provided with only one router bit abutment 1014, 1020
or a plurality of router bit abutments at various locations
along the outer periphery 1014. Thus, for example, the
user can locate the router 1010 on the top surface 941
of the template. Thereafter, the user can locate the body
1012 of the router depth tool 1006 against the bottom
surface 910 of the domino template 912 or another one
of the templates, 518, 520 and 522 (FIG. 28) with the
second router bit abutment 1020 located aligned with one
of the router guide regions 930 or 674 (FIG. 38), 694

67 68 



EP 4 349 552 A2

36

5

10

15

20

25

30

35

40

45

50

55

(FIG. 43) or 794 (FIG. 50). The user may then abut the
free end 1024 of the router bit 1008 against the second
router bit extent.
[0295] FIG. 71 illustrates another embodiment of work-
piece joining kit 1036 that includes, the template holding
jig 902, a workpiece stop clamping arrangement 1038, a
miter fence clamping arrangement 1040, a plurality of
spacer pins 976, domino template inserts 936 with fas-
teners 937, centering cones 1048 for centering a bottom
plate of a router, insert 960, insert 1044 with center align-
ment feature 1044, template fasteners 926, 928, mag-
netic tool 1000, insert 1026, router bushing 1050, allen
wrench 1052, router depth tool 1006, clamping bar ar-
rangement 516 with backer board 1054, Hoffmann tem-
plate 1056, a pin template 1058, a dowel template 1060,
each template 1056, 1058, 1060 may include micro ad-
justment screw 533, a box joint template 1062, a dove
tail template 1064, a dove tail pins template 1066, a router
support 530, and a dust collector 532.
[0296] All references, including publications, patent
applications, and patents cited herein are hereby incor-
porated by reference to the same extent as if each ref-
erence were individually and specifically indicated to be
incorporated by reference and were set forth in its entirety
herein.
[0297] The use of the terms "a" and "an" and "the" and
similar referents in the context of describing the invention
(especially in the context of the following claims) is to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. The terms "comprising," "having," "including," and
"containing" are to be construed as open-ended terms
(i.e., meaning "including, but not limited to,") unless oth-
erwise noted. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of re-
ferring individually to each separate value falling within
the range, unless otherwise indicated herein, and each
separate value is incorporated into the specification as
if it were individually recited herein. All methods de-
scribed herein can be performed in any suitable order
unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples,
or exemplary language (e.g., "such as") provided herein,
is intended merely to better illuminate the invention and
does not pose a limitation on the scope of the invention
unless otherwise claimed. No language in the specifica-
tion should be construed as indicating any non-claimed
element as essential to the practice of the invention.
[0298] Preferred embodiments of this invention are de-
scribed herein, including the best mode known to the
inventors for carrying out the invention. Variations of
those preferred embodiments may become apparent to
those of ordinary skill in the art upon reading the foregoing
description. The inventors expect skilled artisans to em-
ploy such variations as appropriate, and the inventors
intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention
includes all modifications and equivalents of the subject

matter recited in the claims appended hereto as permit-
ted by applicable law. Moreover, any combination of the
above-described elements in all possible variations
thereof is encompassed by the invention unless other-
wise indicated herein or otherwise clearly contradicted
by context.

Claims

1. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece, the
template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template guide defining at least one abut-
ment preventing motion of the template lo-
cated on the template support parallel to a
first axis being parallel to the workpiece sup-
port plane and parallel to the template sup-
port plane but permitting motion of the tem-
plate parallel to a second axis being orthog-
onal to the workpiece support plane and
perpendicular to the first axis and parallel
to the template support plane;

a template attachment attaching a template to
the template support;
a vacuum arrangement comprising a cavity de-
fined by a top surface of the template support
and a bottom surface of the template, the vac-
uum arrangement defining a flow path for a flow
of dust from the workpiece through an inlet of
the cavity and an outlet of the cavity.

2. The workpiece joining jig assembly of claim 1, where-
in the outlet is a vacuum aperture forming part of the
vacuum arrangement and extending through the top
surface of the template support and a bottom surface
of the template support;

in particular wherein the vacuum aperture is con-
nected to and in fluid communication with a cou-
pling configured for fluid communication with a
source of vacuum, the coupling forming part of
the vacuum arrangement;
in particular wherein the coupling is attached to
the bottom surface of the template support and
surrounds the vacuum aperture;
and/or in particular wherein there is a fluid flow
path through the inlet of the cavity, through the
outlet of the cavity, and through the coupling.
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3. The workpiece joining jig assembly of claim 1, where-
in the template includes at least one router guide
region through which a router bit extends in use, the
inlet of the cavity is defined by at least one port in
fluid communication with the router guide region;

in partidular wherein the at least one port in-
cludes a plurality of ports, each one of the plu-
rality of ports is defined by a wall, the wall defin-
ing a height of the cavity and extending from the
bottom surface of the template to a bearing sur-
face of the template;
in particular wherein the bearing surface bears
against the top surface of the template support.

4. The workpiece joining jig assembly of claim 3, where-
in the template includes a plurality of router guide
regions through which a router bit extends in use,
the inlet of the cavity is defined by a plurality of ports,
each router guide region has a corresponding port
in fluid communication therewith;
the cavity includes a collection region and a plurality
of flow passages, the fluid flow passages fluidly con-
necting the plurality of ports with the collection re-
gion;

in particular wherein the collection region, flow
passages, and ports define a dust collection
manifold, the manifold is defined by a wall;
in particular wherein the collection region at least
partially covers the vacuum aperture, the flow
path extending from the collection region
through the vacuum aperture through the cou-
pling.

5. The workpiece joining jig assembly of claim 4, where-
in the router guide regions are in the form of through
holes extending through the top surface of the tem-
plate and the bottom surface of a template for re-
ceiving a router bit there through;

in particular wherein a continuous wall extends
around the plurality of through holes and the
continuous wall defines the plurality of ports, the
flow passages, and the collection region, the
wall defining a height of the cavity and extending
from the bottom surface of the template to a
bearing surface of the template;
in particular wherein the flow path extends from
the plurality of through holes, through the plu-
rality of ports, through the flow passages,
through the collection region, through the vacu-
um aperture, and through the coupling, the cou-
pling configured for connection to a source of
vacuum and extending the flow path into the
source of vacuum.

6. The workpiece joining jig assembly of claim 4, where-

in the router bit receiving regions are in the form of
elongated open ended slots that extend through the
top surface of the template and the bottom surface
of a template for receiving a router bit there through;

each open ended slot having a corresponding
port from the plurality of ports associated there-
with; and
each corresponding port being located at an op-
posite end of the open end of the open ended
slot;
in particular wherein the ports, collection region,
and flow passages are formed from a plurality
of wall portions forming a discontinuous wall, the
wall portions of the discontinuous wall defining
a height of the cavity and extending from the
bottom surface of the template to a bearing sur-
face of the template;
in particular wherein the flow path extends from
the plurality of open ended slots, through the
plurality of ports, through the flow passages,
through the collection region, through the vacu-
um aperture, and through the coupling, the cou-
pling configured for connection to a source of
vacuum.

7. The workpiece joining jig assembly of claim 4, where-
in the template support includes:

a first through slot having a major axis extending
in directions parallel to the second axis;
a second through slot having a major axis, the
second through slot being spaced from the first
slot in a direction parallel to the first axis;
further comprising;

a first fastener inserted from the bottom of
the template support through the first slot
and received into the template;
a second fastener inserted from the bottom
of the template support through the second
slot and received into the template;

wherein the first and second fasteners move-
able within the first and second slots, respec-
tively, in directions along the major axes of the
first and second slots, the template moveable
with the fasteners;
wherein the collection region is sized to cover
at least partially the vacuum aperture throughout
the full extent of the movement of the template
due to movement of the fasteners along the ma-
jor axes of the first and second slots to provide
a flow path from the collection region through
the vacuum aperture.

8. A workpiece joining jig assembly comprising:

71 72 



EP 4 349 552 A2

38

5

10

15

20

25

30

35

40

45

50

55

a template holding jig for holding a template for
use with a router for routing a workpiece, the
template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;

a template providing a plurality of router guide
regions extending through a top surface and a
bottom surface of the template, the bottom sur-
face of the template abutting the template guide;
a vacuum arrangement providing a flow path for
a flow of dust generated by routing a workpiece
with a router guided by the router guide regions.

9. The workpiece joining jig assembly of claim 8, where-
in the vacuum arrangement includes a router support
removably attached to the template proximate the
plurality of router guide regions, the plurality of router
guide regions being in the form of a plurality of open
ended slots of the template.

10. The workpiece joining jig assembly of claim 8, where-
in the vacuum arrangement further includes a dust
collector removably attached under the router sup-
port on an opposite side of the template, the dust
collector operably couplable to a source of vacuum.

11. The workpiece joining jig assembly of claim 10,
wherein a dust collection cavity is defined by the rout-
er support and the dust collector, the dust collection
cavity being positioned, at least in part, below the
template support plane.

12. The workpiece joining jig assembly of claim 9, where-
in

the template includes a mounting cavity proxi-
mate the open ended slots and a second mount-
ing cavity proximate the open ended slots,
wherein open ended slots are located between
the first mounting area and the second mounting
area;
the router support includes a first arm having a
first tab and a second arm having a second tab
and a longitudinal member extending between
the first arm and the second arm, wherein the
first arm, the second arm and the second arm
define a gap facing the plurality of open ended
slots;
wherein the first tab is received into the first
mounting cavity, the second tab is received into
the second mounting cavity to removably fix the

router support to the template.

13. The workpiece joining jig assembly of claim 11,
wherein the dust collector has a first side, a second
side and a third side extending between the first side
and the second side, wherein the cavity is surround-
ed, at least in part, by the router support, the first
side, the second side and the third side;

in particular the jig assembly
further comprising:

a first mounting flange extending from the
first side of the dust collector;
a second mounting flange extending from
the second side of the dust collector;
a first channel defined by the first arm of the
router support;
a second channel defined by the second
arm of the router support;
wherein the first detent is received in the
first channel and the second detent is re-
ceived in the second channel to mount the
dust collector to the router support;
and/or in particular wherein the template is
a box joint template or a dovetail template
or a dovetail pins template;
and/or in particular further comprising, a
clamping bar arrangement removably fixed
to the workpiece support and located under
the template to selectively position and se-
cure the workpiece for routing, the clamping
bar arrangement comprising:

a base having a length greater than a
width of the workpiece support along a
first axis being parallel to the workpiece
support plane and the template support
plane, the width being parallel to the
first axis;
a clamping bar removably fixed to the
base to clamp a workpiece to the base,
the dust collector being located be-
tween the router support and the
clamping bar;

in particular the clamping bar arrangement fur-
ther comprising:

a pair of fasteners removably fixing the
clamping bar to the base;
wherein each one of the pair of fasteners
include a spring mounted thereto, the spring
acting between the base and the clamping
bar, the spring biasing the clamping bar
away from the base;

in particular the clamping bar arrangement fur-
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ther comprising:

a first stop defining a first slot having a first
major axis extending parallel to the first axis;
a second stop defining a second slot having
a second major axis extending parallel to
the first axis, the second stop being laterally
spaced apart defining a gap between the
first stop and the second stop;
a first fastener extending through the first
slot to selectively fix the first stop to the
base;
a second fastener extending through the
second slot to selectively fix the second stop
to the base;
wherein the first stop and the second stop
are independently moveable in directions
parallel to the first axis to selectively position
the workpiece parallel to the first axis.

14. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece, the
template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;

a template providing a plurality of router guide
regions extending through a top surface and a
bottom surface of the template, the bottom sur-
face of the template abutting the template guide;
wherein:

the template support has a top that includes
upward opening first and second upward
grooves therein;
the template has first and second alignment
projections, the first alignment projection
extending into the first alignment groove
and the second alignment projection ex-
tending into the second alignment groove.

15. The workpiece joining jig assembly of claim 14,
wherein the template is slidable relative to the tem-
plate support along an axis perpendicular to the
workpiece support plane while the first alignment
projection is received in the first alignment groove
and the second alignment projection is received in
the second alignment groove.

16. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece, the
template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template guide defining at least one abut-
ment preventing motion of the template lo-
cated on the template support parallel to a
first axis being parallel to the workpiece sup-
port plane and parallel to the template sup-
port plane but permitting motion of the tem-
plate parallel to a second axis being orthog-
onal to the workpiece support plane and
perpendicular to the first axis and parallel
to the template support plane;

a template attachment attaching a template to
the template support and preventing movement
of the template in directions parallel to a third
axis, the third axis being parallel to the work-
piece support plane and perpendicular to the
first and the second axes;
a micro-adjustment arrangement connecting
the template support to the template;
wherein the micro-adjustment arrangement is
actuatable to provide a force orthogonal to the
workpiece support plane and parallel to the sec-
ond axis to move the template in directions par-
allel to the second axis.

17. A template holding jig for holding a template for use
with a router for routing a workpiece, the template
holding jig being mounted to a worksurface of a work-
bench, the template holding jig comprising:

a base having a bottom face for resting on the
worksurface;
a template support for supporting a template,
the template support being spaced apart from
the base;
a first sidewall frame extending between the
template support and base;
a first side panel having a first face, the first side
panel transitionable between a open state in
which the first face is aligned with the bottom
face and a closed state wherein the first face is
not aligned with the bottom face;
a second sidewall frame extending between the
template support and base, the second sidewall
frame being laterally spaced apart from the first
sidewall frame;
a second side panel having a second face, the
second side panel transitionable between an
open state in which the second face is aligned
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with the bottom face and the first face and a
closed state wherein the second face is not
aligned with the bottom face;
a workpiece support extending orthogonal to the
template support and between the first sidewall
frame and the second sidewall frame.

18. The template holding jig of claim 17 further compris-
ing:

a template guide defining at least one abutment
preventing motion of the template located on the
template support parallel to a first axis being par-
allel to the workpiece support plane defined by
the workpiece support and parallel to a template
support plane defined by the template support
but permitting motion of the template parallel to
a second axis being orthogonal to the workpiece
support plane and perpendicular to the first axis
and parallel to the template support plane;
a third axis being parallel to the workpiece sup-
port plane and perpendicular to the first and sec-
ond axes;
a first channel defined by the workpiece support,
the first channel being T-shaped in cross sec-
tion, the first channel extending parallel to the
first axis;
a second channel defined by the workpiece sup-
port, the second channel being T-shaped in
cross section, the second channel extending
parallel to the first sidewall;
wherein the first channel is spaced apart from
the second channel in a direction along the third
axis.

19. A workpiece joining jig assembly comprising:

a template holding jig for holding a template for
use with a router for routing a workpiece, the
template holding jig comprising:

a template support defining a template sup-
port plane;
a workpiece support defining a workpiece
support plane extending perpendicular to
the template support plane;
a template attachment attaching a template
to the template support;

a template providing a plurality of router guide
regions extending through a top surface and a
bottom surface of the template, the bottom sur-
face of the template abutting the template guide;
a router bit depth tool having:

a body having an outer periphery;
a first router bit abutment spaced inward a
first distance from the outer periphery of the

body defining a first extent that a router bit
can extend into the body when the body is
located below and against the bottom sur-
face of the template with the first router bit
abutment aligned with one of the router
guide regions;
a second router bit abutment spaced inward
a second distance from the outer periphery
of the body defining a second extent that a
router bit can extend into the body when the
body is located below and against the bot-
tom surface of the template, the second dis-
tance being different than the first distance
and the second extent being different than
the first extent.
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