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ABSTRACT OF THE DISCLOSURE

The present invention provides an adjustable frame guide
having a pair of first frame members and a pair of second frame members,
the pair of first frame members and the pair of second frame members
being connected by connection means to form a quadrilateral frame for
guiding a hand-held router to rout various sizes and shapes of square,
rectangular, and parallelogram shaped grooves or recesses. The
quadrilateral frame has an inextensible joint connection at first ends of the
first and second frame members, and an adjustable joint connection at
second ends of first and second frame members. The adjustable joint
connection is formed by overlapping and intersecting slots at the second
ends of first and second frame members. In a second embodiment, the
quadrilateral formed by the pair of first frame members and the pair of
second frame members can be tilted to form a parallelogram shaped frame

guide, or arranged in a trapezoid shape.
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Title: ROUTER GUIDE WITH ADJUSTABLE FRAME

FIELD OF THE INVENTION

This invention relates to a frame guide which enables a
hand-held router to be used to rout various sizes and shapes of square,
rectangular and parallelogram shaped grooves or recesses, in a controlled

and precise manner, and on any size of workpiece.

BACKGROUND OF THE INVENTION

In order to rout various sizes of square and rectangular
grooves and recesses, various designs for adjustable rectangular guides
have been proposed. Examples of these designs are found in the literature
including Spielman, P., The New Router Handbook (New York: Sterling
Publishing Co., 1993) at pp. 211-212; and Spielman, P., Router Jigs and
Techniques (New York: Sterling Publishing Co., 1988) at pp. 220-223.
While these prior art designs teach an adjustable four-sided frame for
guiding a router, they suffer from a number of limitations including the
requirement of having to adjust each corner of the frame in order to set
the desired length and width. In addition, these prior art framing guides
are designed so that the router base rides on top of the frame guide
members rather than the router base being contained within the frame
guide members, thus requiring the router operator to hold the router

partly on and partly off a supporting base. Furthermore, the rectangular

frame guides found in the prior art do not allow any flexibility in routing

grooves or recesses which are somewhat off-square, i.e. a parallelogram, or

which do not have any parallel sides, i.e. a trapezoid. In addition, it is not

possible or practical to use the prior art frame guides on surfaces which are

vertical or angled.

SUMMARY OF THE INVENTION

The present invention provides a frame guide for use in

conjunction with a hand-held router to form various sizes and shapes of
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square and rectangular grooves or recesses, and which is intended to

overcome the limitations of prior art devices as identified above.

In a first aspect, the present invention provides an adjustable
frame guide, defining a quadrilateral, having a first pair of sides and a
second pair of sides with each second side extending between the first
sides, the quadrilateral being for guiding a router having a base for sliding
movement relative to the frame guide, the frame guide comprising:

a pair of first frame members extending along the first sides of
the quadrilateral, each first frame member having first and second ends;

a pair of second frame members extending along second sides
of the quadrilateral and each second frame member having first and
second ends;

a joint formed between the first end of one first frame
member and the first end of one second frame member, a joint formed
between the first end of the other first frame member and the first end of
the other second frame member, a joint formed between the second end of
one first frame member and the second end of the other second frame
member and a joint formed between the second end of the other first
frame member and the second end of the one second frame member, the
first and second frame members overlapping at the joints; and

a connection means provided at each joint, wherein the
connection means enable the first and second frame members to be rigidly
secured together and enable at least the length of each side of the
quadrilateral to be adjusted.

Preferably, the connection means includes, a slot in each of
the first and second frame members, and more preferably the slot in each
first frame member overlaps a slot in one of the second frame members, to
enable the length of each side of the quadrilateral to be adjusted
simultaneously.

Advantageously, each of the first and second frame members
includes the slot at one end thereof and a hole at the other end thereof,

and wherein the connection means, at each joint, includes an elongate
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shaft and clamping means for clamping overlapping ends of the first and

second frame members together, the elongate shafts extending through the
holes and the slots, to align the first and second frame members.

The elongate shafts can comprise screw shafts, wherein the
clamping means comprises, for each joint, a screw head at one end of a
corresponding screw shaft and a threaded fastening member rotatably

mounted on the screw shaft at the other end thereof.

In a preferred variant of the invention, each of the first and
second frame members includes the respective hole at the first end thereof
and the respective slot at the second end thereof, whereby there is one pair
of joints with overlapping slots and another pair of joints with
overlapping holes, the overlapping holes providing an inextensible joint
connection, and the overlapping slots providing an adjustable joint
connection enabling simultaneous adjustment of the lengths of all sides of
the adjustable frame guide.

Conveniently, the second frame members extend over the
top of the first frame members. However, it will be appreciated that each
frame member could include one lower end and one upper end, with each
joint then having one upper end on top of one lower end.

Preferably, the first frame members are generally elongate and

include lower surfaces for abutting a workpiece and are of substantially
uniform cross-section, and the second frame members are generally
elongate and of substantially uniform cross-section and extend above the
tirst frame members and wherein a guide block is mounted below each
second frame member and has a lower surface generally coplanar with the
lower surfaces of first frame members.

This arrangement provides the possibility of sometimes
limiting pivotal movement at some of the corners, so as to ensure that
corners are square. Thus, where two joints are formed solely by holes in
the frame members, there is no possibility of extension. Then, when the
guide blocks abut closely against the first frame members, a perpendicular

end surface on the guide blocks will keep the frame members square. An
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adjustment in size of the rectangle defined by the frame guide will then

occur at the other two joints. This is convenient, as it is then necessary to
loosen only two joints to adjust the frame guide.

It will also be appreciated that for some applications, it is
desirable to be able to pivot the frame members to angles other than
square. Thus, the connection means provided at each joint can enable the
first and second frame members to pivot relative to each other to enable
the first and second frame members to form the sides of a parallelogram or

trapezoid.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to
show more clearly how it may be carried into effect, reference will now be
made, by way of example, to the accompanying drawings which show a
preferred embodiment of the present invention.

Figure 1A shows a perspective view of a preferred
embodiment of the frame guide of the present invention;

Figure 1B shows a top view of the frame guide shown in
Figure 1A;

Figure 2 shows another top view of the frame guide showing
an outline of a circular router base and other details of the frame guide;

Figure 3 shows a front view of the frame guide as viewed
from position II--II indicated in Figure 2;

Figure 4 shows a front cross-sectional view of the frame guide
taken along the line III--III as indicated in Figure 2;

Figure 5 shows a side view of the frame guide as viewed from
position IV--1V indicated in Figure 2;

Figure 6 shows a side cross-sectional view taken along the
line V--V indicated in Figure 2;

Figure 7A shows a perspective view of a second, larger
embodiment of the frame guide of the present invention;

Figure 7B shows a top view of the second, larger embodiment
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of the frame guide shown in Figure 7A;

Figure 8 shows another top view of the second, larger
embodiment frame guide showing an outline of a circular router base;

Figure 9 shows a front view of the second, larger embodiment
frame guide as viewed from position VI--VI indicated in Figure 8§;

Figure 10 shows a front cross-sectional view of the second,
larger embodiment frame guide taken along line VII--VII as indicated in
Figure 8;

Figure 11 shows a side view of the larger version frame guide
as viewed from position VIII--VIII indicated in Figure 8;

Figure 12 shows a side cross-sectional view taken along line
IX--IX indicated in Figure §;

Figure 13 shows an illustration of the principles of
operation of the present invention;

Figures 14A-14D show an exploded isometric view, an
assembled isometric view, a top view and a front view, respectively, of a
short version of an adjustable guide flange;

Figures 15A-15D show an exploded isometric view, an
assembled isometric view, a top view and front view, respectively, of a
long version of an adjustable guide flange;

Figure 16 A shows a side cross-sectional view of the short or
long version adjustable guide flange taken along the line X--X in Figures
14D and 15D;

Figure 16B shows a side view of either the short or long

version of the adjustable guide flange;

Figure 17 shows how the short version of the adjustable
guide flange is attached to the frame guide; and

Figure 18 shows how the long version of the adjustable guide

flange is attached to the larger version of the frame guide.
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DETAILED DESCRIPTION OF THE INVENTION

Figure 1A and 1B show a standard frame guide with first

frame members 1, and second frame members 2, secured together at four
joints to form an enclosed rectangle. Figure 2 shows the frame guide of
Figures 1A and 1B enclosing an outline of a circular router base 40. Figure
3 shows a front view of the frame guide shown in Figures 1A and 1B.
Referring to Figures 1A, 2 and 3, at a first end of each first
frame member 1 is a first frame member hole 41. At a first end of each
second frame member 2 is a second frame member hole 44. Each first
frame member hole 41 is aligned with each second frame member hole 44
so that the holes 41, 44 overlap, and a connection means comprising an
elongate screw shaft 8 is fastened through the first frame member and
second frame member holes 41, 44, forming a fixed joint connection. The
elongate screw shaft 8 fastens each first frame member 1 to each second
frame member 2 by means of a threaded fastening member 9. Each first
frame member hole 41 has a first frame member hole recessed area 42
underneath so that the head of the elongate screw shaft 8 does not project
below the bottom surface of the first frame member 1. The elongate screw
shaft 8 includes means to prevent its rotation when the threaded fastening

member 9 is tightened or loosened. For example, a square shank adjacent

the head of the elongate screw shaft 8 would fit into one end of each first
frame member hole 41 which is squared to receive the square shank
portion of the elongate screw shaft 8. One suitable elongate screw shaft 8 is
a carriage bolt, which has such a square shank adjacent the head of the
carriage bolt.

Still referring to Figures 1A, 2 and 3, at the other or second
end of each first frame member 1, is a first frame member slot 4 through
which another elongate screw shaft 8 is inserted. The first frame member
slot 4 also has a first frame member slot recessed area 43 underneath, so
that the head of the elongate screw shaft 8 does not project below the
bottom surface of the first frame member 1 and can freely slide along the

recessed area 43. The width of the first frame member slot 4 in each first
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frame member 1 is matched to the diameter of the elongate screw shaft 8
so that the elongate screw shaft 8 is securely located between the sides of
the first frame member slot 4 and yet is able to slide freely along the length
of the first frame member slot 4. In other words, the square shank portion
of the elongate shaft fits loosely into a slot 4, and allows the elongate screw
shaft 8 to slide along the length of the slot 4, but not rotate. Each second
frame member 2 has a second frame member slot 5 at the opposite end to
where the second frame member hole 44 is located, i.e. the second end of
each second frame member. The elongate screw shaft 8 that is inserted
through first frame member slot 4 also passes through the second frame
member slot 5. Thus, each second frame member 2 is secured to each first
frame member 1 by means of elongate screw shafts 8 using threaded
fastening members 9.

As shown in Figures 1A and 1B, the first frame member slots
4 and second frame member slots 5 overlap each other and also are
substantially at right angles with respect to each other. When the threaded
fastening members 9 that secure first frame member slots 4 and second
frame member slots 5 together are loosened, the length of each side of the
enclosed rectangle can be adjusted. Advantageously, with the overlapping
slots 4 and 5, the lengths of all sides of the enclosed rectangle may be
adjusted simultaneously, without having to loosen the threaded fastening
members 9 which are securing the first frame member holes 41 and second
frame member holes 44. In other words, to adjust the length of the sides, it
is only necessary to loosen two of the joints, thus simplifying adjustment.

Now referring to Figures 1B and 2, at the far end of each
second frame member 2 is an alternate second frame member hole 53
which is an alternate location for the elongate screw shaft 8. This allows
the first frame member 1 to be relocated with respect to the attached second
frame member 2, and a larger enclosed rectangle can be formed. In the
embodiment shown in Figure 1B, the slot 4 in each first frame member 1
will allow the enclosed rectangle to be adjusted in the slot 4 direction from

6-12", which etfectively provides a range of 0-6” for any routed rectangle
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when using a router having a 6” diameter base. Similarly, the slot 5 in

each second frame member 2 will allow the enclosed rectangle to be
adjusted in the slot 5 direction from 6-9”, resulting in an effective range of
0-3” for any routed rectangle when using a router having a 6” diameter
base. However, if the first end of each first frame member 1 is attached

instead to the alternate hole 53 in each second frame member 2, then the

enclosed rectangle can be adjusted in the slot 5 direction from 9-127,
resulting in an effective range of 3-6” for any routed rectangle when using
a router having a 6” diameter base.

The reason that the second frame member 2 adjustment
direction is made in two stages is so that the base of the router 40 (FIG. 2)
will not run off the ends of guide blocks 3 (detailed below), which will
occur if the slots 5 were made longer than 3”. This assumption is based on
using a router having a standard router base diameter of 6”.

Reterring to Figures 3 and 4, attached underneath each second
frame member 2 is a removable guide block 3 which has the same
thickness as each first frame member 1, so that the bottom of the frame
members 1 and guide blocks 5 are all flush and coplanar. The removable
guide block 3 is fastened to the second frame member 2 by guide block
fastening means 6 which here comprises flat-headed stove bolts 6, screwed

into spiked T-nuts 7 located in recessed areas 45 underneath each guide
block 3.

Referring to Figure 5 and 6, when it is not possible or practical
to clamp the frame guide onto the workpiece, then small countersunk
holes 12 in each of the first frame members 1 may be used to screw down
the frame guide onto the workpiece if necessary. The frame guide thus can
be clamped or alternatively screwed down onto sheet materials or onto
boards of any size. This includes surfaces which are vertical or are angled

at other than horizontal. In addition, the first and second fence members

of the frame guide are directly calibrated so that they can be precisely set

prior to use, or they can be custom set to match any markings that are on

the workpiece. The standard frame guide as described above can be used to
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rout any size or shape of rectangle up to 6” x 6” but any size of frame guide

can be made using the same principles, as explained below.

Figures 7A, 7B and 8 show a perspective view and top views
of a larger embodiment of a frame guide which uses the same principles as
described for the standard frame guide. In this case, first frame members 13
and second frame members 14 are made longer than their counterparts in
the standard frame guide so that a larger enclosed rectangle is possible
within which the base of a hand-held router 40 is operated and controlled.
At a first end of each first frame member 13 is a first frame member hole 46
which includes a first frame member hole recessed area 47 (shown in
Figure 11) underneath so that an elongate screw shaft 22 can be inserted
without having its head projecting below the bottom surface of the first
frame member 13. The elongate screw shaft 22 includes means to prevent
its rotation when the threaded fastening member 23 is tightened or
loosened, as described earlier with respect to elongate screw shaft 8. A
second first frame member hole 30 is identical to the first frame member
hole 46, except that the second first frame member hole 30 is located closer
to the middle of the first frame member 13, and also accepts the elongate
screw shaft 22. The second first frame member hole 30 also has a recessed
area 51 (shown in Figure 11) underneath to accommodate the head of an
elongate screw shaft 22.

Retferring to Figure 8, with the larger embodiment of the
frame guide, each second frame member 14 has a selection of four second
frame member mounting holes 27, 26, 49, and 54 to choose from. Also,
with the larger embodiment of the frame guide, as explained, each first
frame member 13 has two first frame member mounting holes 30, 46 to
choose from. The elongate screw shaft 22 located at the first ends of first
frame member 13 and second frame member 14 will pass through one of
the first frame member mounting holes 30, 46 and one of the second frame
member mounting holes 27, 26, 49, and 54. This selection of mounting

holes increases the range of adjustments of the larger version of the frame

guide.
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At a second end of each first frame member 13 is a first frame

member slot 17. Also, similar to the first embodiment, the first frame
member slot 17 has a first frame member slot recessed area 48 underneath
so that the head of elongate screw shaft 22 does not project below the
bottom surface of the first frame member 13. The width of each first frame
member slot 17 is matched to the diameter of the elongate screw shaft 22 so
that the elongate screw shaft 22 is located between the sides of the first
frame member slot 17 and yet is able to slide freely along the length of the
first frame member slot 17. Also, the elongate screw shaft 22 includes
means to prevent its rotation when the threaded fastening member 23 is
tightened or loosened, as described earlier with respect to elongate screw

shaft 8 located in the first frame member slot 4.

The elongate screw shaft 22 that is situated in the first frame
member slot 17 also passes through a second frame member slot 18. Thus,

each second frame member 14 is fastened to each first frame member 13 by

means of the elongate screw shaft 22 using threaded fastening member 23.
Now referring to Figure 9, attached underneath each second
frame member 14 is a removable long guide block 15 which has the same
thickness as each first frame member 13. The long guide block 15 is
fastened to the second frame member 14 by guide block fastening means
which comprises two flat-headed stove bolts 52. These stove bolts 52 are

located in countersunk holes 19 and 21 and screw into spiked T-nuts 28

which are located in recessed areas 50 underneath each of the long guide
blocks 15.

Alternatively, instead of attaching the long guide blocks 15
underneath each second frame member 14, a short guide block 16 (shown
in Figure 8) can be installed. This time, the countersunk holes 19, 20 are

used and the stove bolts 52 screw into the threaded holes 29 of the spiked

T-nuts 28 which are located in recessed areas underneath each of the short
guide blocks 16.
Now referring to Figures 8, 11, and 12, each first frame

member 13 includes a plurality of small countersunk holes 31 which may
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be used to fasten this larger version of the frame guide onto a workpiece,

whenever it is not possible to clamp the frame guide down.

The removable long guide blocks 15 may be used whenever
the first ends of the first frame members 13 are connected to the outer two
second frame member mounting holes 49, 54. The removable short guide

blocks 16 may be used whenever the fixed ends of the first frame members

13 are connected to the inner two second frame member mounting holes
26, 27.

The selection of one of four second frame member mounting
holes 27, 26, 49 and 54 in each of the second frame members 14 will enable
adjustment of the enclosed rectangle of the frame guide to be adjusted in
that direction in the following steps: 6-9”, 9-12”, 12-15”, and 15-18”. The
etfective range when using a router having a 6” diameter base, is: 0-3”, 3-
6”, 6-9”, and 9-12”.

The selection of one of two first frame member mounting
holes 30, 46 in each of the first frame members 13, will allow the enclosed
rectangle of the larger version frame guide to be adjusted in that direction
either from 6-12”, or from 12-18”, resulting in an effective range of 0-6” or
6-127, when using a router having a 6” diameter base. It will be noted that
the actual size of the routed rectangle will vary with the size of the router

bit which is used, and that the stated dimensions make reference to the

center point of the router bit path.

Advantageously, if neither of the long guide blocks 15 nor the
short guide blocks 16 are attached underneath each second frame member
14, then the larger version rectangular frame guide may be tilted at an
angle to form a parallelogram shape. In addition, referring back to Figures
3 and 4, by removing guide blocks 3 from underneath the second frame
members 2, the standard frame guide shown in Figures 3 and 4 can also be
tilted at an angle to form a parallelogram shape. Furthermore, if parallel
sides are not desired, either size of frame guide can form a trapezoid.

When used in this manner, it is necessary to also loosen the elongate

screw shafts 8, 22 at each of the first ends of the frame guides. However, it
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will be noted that by removing the guide blocks 3, 15, 16, those sides from

which the guide blocks are removed no longer provide a guide edge for
the router base plate. Consequently, special accessories are required when
the frame guides are tilted to form a parallelogram or trapezoid shape.
Now referring to Figures 14A-14D, 15A-15D and 16A-16B, two
sizes of these special accessories, which may be called adjustable guide
flanges, are shown in detail. For either version of the adjustable guide
tlange, a vertical flange portion 55 performs the function that is normally
provided by the short or long guide blocks 3, 15, 16. The short and long
adjustable guide flanges are clamped onto the second frame members 2, 14
as shown in Figures 17 and 18. It will be noted that each vertical flange
portion 55 abuts the inner edge of each of the second frame members 2, 14
and the lower edge of each vertical flange portion 55 is generally coplanar
with the lower surfaces of the first frame members. Furthermore, it will
be noted that the adjustable guide flanges can be moved to any location
along the second members 2, 14 to suit the requirement of the angles of the

parallelogram or trapezoid being cut.

The length of the adjustable guide flanges would be selected
to suit the length of the side of the parallelogram or trapezoid that is to be
routed. The short adjustable guide flange is used for side length of 0-6”,

and the long version of the adjustable guide flange is used for side length

of 6-12”. Either version of the adjustable guide flange is attached onto the
clamp assembly section 57 by means of round-headed machine screws 59.
The clamp assembly section 57 will attach to either size of the flange
section 56.

These adjustable guide flanges will guide the router along the
second frame members 2, 14 when properly positioned. The adjustable
guide flanges must be positioned such that the router baseplate will not
travel beyond either end of the vertical flange portion 55.

It will be noted that, when the frame guides are used to rout
parallelograms or trapezoids, the calibration markings on the first and

second members are no longer valid. Also, the maximum length of side
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for parallelograms, compared to the maximum length of side for squares
and rectangles, would be reduced by a certain amount, depending on the
acute angles contained within the parallelogram. For example, tests have
shown that the maximum side length for routing parallelograms with 75°
angles is reduced by about 5/8”. For parallelograms with 60° angles, the
maximum side length is reduced by about 1-1/8”. For parallelograms with
45° angles, the maximum side length is reduced by about 3-1/4".

In summary, the standard frame guide would have
approximately the following maximum side lengths: for 90°, 6” x 6”; for
75°,53/8"x53/8”; for 60°,47/8” x4 7/8”; and for 45°,2 3/4” x 2 3/4”. For
the larger version of the frame guide, the approximate maximum side
lengths would be as follows: for 90°, 12” x 12”; for 75°, 11 3/8” x 11 3/ 8" for
60°,107/8” x107/8”; and for 45°,83/4” x 8 3/4".

Referring now to Figures 16A and 16B, either the short or
long flange section 56 is attached by round-headed machine screws 59 to
the clamp assembly section 57, which is perpendicularly attached to the
clamp bracket 58. Located inside the front section of the clamp bracket 58 is
a steel plate 60, which is fastened to the clamp bracket 58 by means of
special flat-headed machine screws 61 that have small diameter pin
extensions on them. At each end of the clamping plate 62 are guide holes
that slide along the small diameter pin extensions of the special flat-
headed machine screws 61. An adjustable screw 64 is screwed into a
threaded hole in the center of the steel plate 60 which has a matching
clearance hole in the clamp bracket 58. Attached to the adjustment screw
64 is an adjustment knob 65, which has tight-fitting rubber tubing 66
around it for better grip. The other end of the adjustable screw 64 is
machined so that it has a small diameter pin extension with a circlip
groove in it. The small diameter pin extension of the adjustment screw 64
passes through a matching clearance hole in the center of the clamping
plate 62. A washer and circlip 67 are then installed to link them together.
Rubber pads 63 are glued onto the forward side of the clamping plate 62 to

act as buffers.
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Now referring to Figure 13, a preferred practice when using

the frame guide described in this disclosure is provided. When using the
frame guide, it is necessary to first decide what the dimensions of the
proposed rectangular groove or slots will be. The calibrations on each of
the frame members actually indicates where the centre of the router blade
would be on the cutting line 32 of the proposed rectangle. The diameter of
the router blade would have to be either added to, or subtracted from, the
desired dimensions of the rectangle that is to be routed. Referring back to
Figure 1B, the calibration points of the first and second frame members are
indicated by the two arrows 55. In Figure 1B, the first frame members 1 are
set at 3”. The second frame members 2 are set at 1-1/2” because the first
and second frame member mounting holes are set at the 0-3” range.

Now referring to Figure 13, the four frame members of the
frame guide are represented by a rectangular border 33. A cutting line 32
represents the proposed rectangle that is to be routed on the workpiece.
The ftour frame members 33 of the frame guide each have to be positioned
a specific distance away from the cutting line 32 on the workpiece. This
distance is called the setback distance 35. The area that lies between the
four frame members of the frame guide 33 and cutting line 32, is called a
tence zone 34, which is represented by the shaded area.

It a groove 36 cut by the router bit 37 is required to be on the
side of the cutting line 32 that is not inside the fence zone 34, then it is
called an “outside cut”. This would require that the diameter of the router
bit 37 be subtracted from each dimension of the proposed rectangle before
setting the calibrated dimensions of the frame guide.

However, if a groove 38 cut by a second router bit 39 is
required to be on the side of the cutting line 32 that is inside the fence zone
34, then it is called an “inside cut”. This would require that the diameter
of the router bit 39 be added to each dimension of the proposed rectangle
before setting the calibrated dimensions of the frame guide.

After the frame guide frame members have been adjusted

correctly, the frame guide can be placed on the workpiece and precisely
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lined up with the cutting line by using setback gauges, in either an inside

cut or outside cut direction, as described in the inventor’s co-pending
Canadian Patent Application Serial No. _______ (Attorney Docket No.
10258-012).

The inventor’s co-pending application discloses a router
setback gauge for use with a router, a straightedge and a workpiece, the
router having a base and a router bit extending out from the base for
rotation about a router axis, the router setback gauge comprising a
substantially rectangular plate wherein the length of the rectangular plate
between first edges of the rectangular plate defines a first setback distance
and the width of the rectangular plate between second edges of the
rectangular plate defines a second setback distance, the first setback distance
being equal to the distance from the router axis to the edge of the router
base plus one-half the cutting diameter of the router bit, for defining the
setback distance for cuts inside the cutting line, and the second setback
distance being equal to the distance from the router axis to the edge of the
router base less one-half the cutting diameter of the router bit, for defining
the setback distance for cuts outside the cutting line.

' The frame guide would then be clamped down, using either
C-clamps or short bar clamps. Alternatively the frame guide can be

screwed down onto the workpiece using the small countersunk holes 12,

31 in the first frame members of either version of the frame guide. The
frame guide should be clamped or screwed down on at least two different
fences to ensure that no shifting occurs during routing. Note that where
adjustable guide flanges are used, to cut a parallelogram, then the frame
guide must be secured by the first frame member only, as the guide blocks
3, 15, 16 will not be present under the second frame members 2, 14. Also
the frame guide should be checked for squareness before being fastened
down, unless being used to form a parallelogram or trapezoidal shaped

frame.

The actual routing should always be in a clockwise direction

around each of the four frame members of the frame guide, regardless of
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whether it is to be an”outside cut” or an “inside cut”, to rout a groove

around the perimeter of the proposed rectangle on the workpiece. This
ensures that the normal forces produced by routing urge or press the
router against the frame. If the cut is to be a recessed area, rather than just
a quadrilateral slot, after the perimeter has been cut in a clockwise
direction, the central area can be routed in a random manner.

Any size of router bit may be used with the frame guide,
although larger sizes will provide more noticeably rounded corners and
result in larger quadrilaterals than smaller sizes.

The standard frame guide (shown in Figures 1A and 1B) can
enable the routing of rectangles from virtually 0 up to 6” in both
directions, but larger versions are possible. The larger version frame guide
(shown in Figures 7A and 7B) can enable the routing of rectangles from
virtually 0 up to 12” in both directions, which can be achieved by using a
series of mounting positions that are available at the first ends of both the
first and second frame members.

Referring back to Figure 7B, the larger frame guide has the
calibration points of the first and second frame members 13, 14 at the
locations indicated by the two arrows 56. In Figure 7B, the first frame
members are set at 9” because their first ends are connected in the 6-12”

position. The second frame members 14 are set at 7-1/2”, because their first

ends are connected in the 6-9” position.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those skilled in the
art that various changes and modifications can be made without departing
from the spirit and scope of the invention. It is therefore intended to
cover in the claims all of such changes and modifications that are within
the scope of this invention. For example, while an elongate screw shaft is
used as the connection means to connect first and second frame members,
other similar connection means may be substituted. Furthermore, it is

possible to replace a first frame member and a second frame member with

an L-shaped two-sided frame member, thus reducing the number of
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connections from four down to two. Of course, in this embodiment, it
would not be possible to tilt the frame to form a parallelogram shape. It is
envisaged that the frame members could be molded from a plastic

material, although hardwood is preferred, any other suitable material may

be used.
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An adjustable frame guide, defining a quadrilateral, having a

first pair of sides and a second pair of sides with each second side extending

between the first sides, the quadrilateral being for guiding a router having

a base for sliding movement relative to the frame guide, the frame guide

comprising:

2.

a pair of first frame members extending along the first sides of
the quadrilateral, each first frame member having first and
second ends;

a pair of second frame members extending along second sides
of the quadrilateral and each second frame member having
first and second ends;

a joint formed between the first end of one first frame
member and the first end of one second frame member, a
joint formed between the first end of the other first frame
member and the first end of the other second frame member,
a joint formed between the second end of said one first frame
member and the second end of said other second frame
member and a joint formed between the second end of said

other first frame member and the second end of said one

second frame member, the first and second frame members
overlapping at the joints; and '

a connection means provided at each joint, wherein the
connection means enable the first and second frame members
to be rigidly secured together and enable at least the length of
each side of the quadrilateral to be adjusted.

An adjustable frame guide as claimed in claim 1, wherein the

connection means includes a slot in each of the first and second frame

members, to enable the length of each side of the quadrilateral to be

adjusted.
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3. An adjustable frame guide as claimed in claim 2, wherein
each of the first and second frame members includes the slot at one end
thereof and a hole at the other end thereof, and wherein the connection
means, at each joint, includes an elongate shaft and clamping means for
clamping overlapping ends of the first and second frame members
together, the elongate shafts extending through the holes and the slots, to

align the first and second frame members.

4. An adjustable frame guide as claimed in claim 3, wherein the

elongate shafts comprise screw shafts, and wherein the clamping means
comprises, for each joint, a screw head at one end of a corresponding screw

shaft and a threaded fastening member rotatably mounted on the screw

shaft at the other end thereof.

5. An adjustable frame guide as claimed in claim 3, wherein
each of the first and second frame members includes the respective hole at
the first end thereof and the respective slot at the second end thereof,
whereby there is one pair of joints with overlapping slots and another pair
of joints with overlapping holes, said overlapping holes providing an

inextendable joint, and said overlapping slots providing an adjustable

joint enabling simultaneous adjustment of the lengths of all sides of said

adjustable frame guide.

6. An adjustable frame guide as claimed in claim 5, wherein the

second frame members extend over the top of the first frame members.

7. An adjustable frame guide as claimed in claim 6, wherein the
first frame members are generally elongate and include lower surfaces for
abutting a workpiece and are of substantially uniform cross-section, and

the second frame members are generally elongate and of substantially

uniform cross-section and extend above the first frame members and
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wherein a guide block is mounted below each second frame member and

has a lower surface generally coplanar with the lower surfaces of first

frame members.

8. An adjustable frame guide as claimed in claim 7, wherein the
first ends of at least the first frame members include a plurality of spaced
apart holes, the holes being spaced apart by a distance substantially equal to
the length of the slot of the corresponding frame member, to provide
additional adjustment by selection of one of the holes for forming the

corresponding joint.

9. An adjustable frame guide as claimed in claim 8, wherein the
second frame members include a plurality of holes at the first ends thereof
and wherein there is provided a plurality of guide blocks of different
length and each guide block can be removably mounted to one of the
second frame members, the length of the guide block being selected in

dependence upon the hole selected for each second frame member to form

a joint at the second end thereof.

10. An adjustable frame guide as claimed in claim 9, wherein

each guide block is provided with an end surface perpendicular to the

corresponding second frame member and located relative to one hole of a
second frame member such that, when a joint is formed at that hole with a
first frame member, that first frame member abuts the end surface of the

guide block and is held perpendicularly to the second frame member.

11. An adjustable frame guide as claimed in claim 10, wherein
the bottom surface of each first frame member is provided with a recessed
shelf around the slot thereof, for accommodating the corresponding screw
head and wherein each threaded fastening member includes manual

engagement means, to permit manual tightening of the clamping mean:s.
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12. An adjustable frame guide as claimed in claim 11, wherein

scales are provided along each slot, to indicate the relative length of each

side of the quadrilateral that is to be routed.

13. An adjustable frame guide as claimed in claim 7, wherein the
guide block comprises an adjustable guide flange, the adjustable guide
flange being mounted on each second frame member and having a
vertical flange portion abutting an inner edge of each second frame
member and having a lower edge generally coplanar with the lower
surfaces of the first frame members, wherein the adjustable guide flanges
are adjustably mounted to the second frame members, whereby the

location of the adjustable guide flanges can be adjusted to accommodate

different angular orientation between the first and second frame members.
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