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(57)                             ABSTRACT
A guidebushing assembly for use with an electric router. A guidebushing holder clamps to the router base, and a guide-bushing is secured within the holder and used for cutting an inlay by reference to a female pattern. An appropriately shaped and sized recess is cut by reference to the female template while contacting the template with a tapered sleeve secured to the guidebushing. Movement of the guidebushing and sleeve along the axis of rotation of the router cutter permits adjustment in the size of the recess cut by reference to the template.
20 Claims, 5 Drawing Sheets 
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ADJUSTABLE GUIDEBUSHING AND INLAY TECHNIQUES
FIELD TO THE INVENTION
This invention relates to electric routers and guidebush-ings utilized with such routers in order to form wood veneer or other inlays and recesses for such inlays.
BACKGROUND OF THE INVENTION
Guidebushings and sleeves are used with electric routers to form inlays of wood veneer or other routable materials like Corian® and other brands of solid surface countertop materials and to form recesses in workpieces within which such inlays are positioned. Generally, such conventional guidebushings and sleeves are sized to provide an appropri​ate off-set for a specific routing cutter, such as a Vie", Vs" or W diameter cutter. Sleeves are also available for use with larger cutters. Such conventional guidebushings and sleeves are used, for instance, by forming an inlay by using a particular cutter and a bushing in contact with a female template. Then the same template can be used with a sleeve larger in diameter than the guidebushing by an amount twice the diameter of the cutter. This offsets the position of the cutter relative to the same female pattern by the diameter of the cutter so that the recess will be equal in size to the inlay. However, if the cutter is oversize, the recess will be oversize and the inlay will be undersize, with a poor fit as a result. If the router cutter cuts undersize, the opposite is true. The recess will then be too small and the inlay will be too large. There is, therefore, a need for apparatus and techniques that can accommodate variations in cutter size and allow adjustment of the relative size of the inlay and recess within which it fits to permit control of the fit.
SUMMARY OF THE INVENTION
This invention provides components and techniques per​mitting adjustment of the relative size of an inlay and a recess for that inlay cut with an electric router. This permits accommodation of variations in cutter size  and greater control of the inlay and recess cutting processes. A guidebush holder is secured to a router base at least reasonably concentric with the router collet. A guidebushing is secured in the holder in a manner permitting the position of the guidebushing to be adjustable along the axis of rotation of the collet. For instance, the holder maybe inter​nally threaded to receive an externally threaded guidebush​ing that engages the holder internal thread and is selectively positionable along the axis of the router collet by rotation and consequent travel of the guidebush along the threaded inside of the holder. The guidebush has a protruding cylin​drical bushing concentric with the router collet and through which a router cutter protrudes during use. Router position is controlled during  formation  of an  inlay by  contact between the outer wall of the guidebushing and a female template. A guidebush sleeve having an appropriate nominal diam​eter is then slid over the cylindrical guidebushing and secured in place on that bushing by cooperation between an O-ring positioned in an internal annular groove in the sleeve and a recess in the upper portion of the guidebushing wall or other wall structure suitable for capturing the O-ring. The guidebushing sleeve is externally tapered so that the effec​tive diameter of the guidebushing sleeve in contact with a 
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template is a function, in part, of the position of the sleeve along the axis of the router collet, which position is adjust​able by screwing the guidebush into or out of the holder. The smaller diameter portion of the sleeve is the portion most distant from the router collet. The nominal diameter of the guidebushing sleeve should be greater than the guidebushing diameter by twice the diameter of the cutter being used. By taking a first cut to form a recess within which an inlay is to be positioned with the guidebushing positioned within the holder lower in the router assembly (and thereby further from the router collet), a relatively larger diameter portion of the sleeve will contact the template, resulting in a relatively smaller recess. Adjustment in the size of the recess may be accomplished by moving the guidebushing further into the holder (and thereby nearer the router collet) to cause a relatively smaller diameter portion of the sleeve to contact the template. In a threaded holder and guidebushing con​figuration this is accomplished by screwing the guidebush​ing into the holder. Successive cuts are made following such adjustments until the needed size recess is obtained. A resilient plug of nylon or other suitable material within the  guidebushing engages  the  holder to  create  friction between the guidebushing and holder to permit smooth turning of the guidebushing during its adjustment while eliminating the risk of unintended rotation of the guidebush​ing during use of the apparatus. Structure may also be provided to facilitate removal of sleeves from the guidebushing. For instance, an annual groove can be formed in the sleeve near its end to facilitate grasping the sleeve. Alternatively an ejector structure can be provided, such as an ejector ring with legs that pass through the guidebushing in order to contact the top side of the sleeve. Such an ejector ring can be used by pressing down on the ring in order to force the legs to in turn force the sleeve down on and off of the guidebushing.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded isometric view, taken from above, of one embodiment of a guidebushing and guidebushing holder of this invention, together with a sleeve of relatively small diameter, and a router base. FIG. 2 an exploded isometric view, taken from below, of the embodiment of a guidebushing and guidebushing holder of this invention shown in FIG. 1 and a router base. FIG. 3 is an exploded side view, in section through its longitudinal axis, of the embodiment of the guidebushing and guidebushing holder of this invention shown in FIGS. 1 and 2. FIG. 4 is an assembled side view, in section, of the guidebushing and guidebushing holder of this invention shown in FIGS. 1, 2 and 3. FIG. 5 is an assembled side view, in section, of the guide bushing and guidebushing holder of this invention with a sleeve larger in diameter than the sleeve of FIGS. 1, 2, 3 and 4. FIG. 6 is an assembled side view, in section, of the guide bushing and guidebushing holder of this invention with a sleeve larger in diameter than the sleeve of FIG. 5. FIG. 7 is an assembled side view, in section, of the guide bushing and guidebushing holder of this invention with a sleeve larger in diameter than the sleeve of FIG. 6. FIG. 8 is a cross-sectional view of the guidebushing of FIG. 1 as viewed along cross-section lines 8 — 8 of FIG. 1. FIG. 9 is a cross-sectional view of the guidebushing holder of FIG. 1 as viewed along cross-section lines 9 — 9 of FIG. 1. 
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DETAILED DESCRIPTION OF THE DRAWINGS
As may be appreciated by reference to the figures, the guidebushing assembly of this invention comprises gener​ally a guidebushing 12 positioned within a guidebushing holder 14 that is clamped within a router base 80 by trapping a portion of the  router base  80 between  an internally threaded locking ring or nut 20 and a flange 22 on holder 14. Internal threads 24 in locking ring 20 engage external threads 26 on holder 14. Holder 14 also carries internal threads 28 that engage external threads 30 of guidebushing 12, permitting guidebushing 12 to be held within holder 14 at different locations along the axis of rotation 34 of the router collet (not shown). In the embodiment of this invention depicted in the figures, the position of guidebushing 12 along axis 34 during use of the guidebushing 12 without a sleeve 38, 40, 42 or 44 does not matter since the contact wall 36 of guidebushing 12 is cylindrical. After the router and guidebushing 12 and bushing holder 14 assembly are utilized, for instance, to form an inlay using a female pattern, a tapered guidebushing sleeve, such as guidebushing sleeve 38, is positioned around external wall 36 of guidebushing 12. The sleeve 38 may be retained in this position by any appropriate structure such as an internal thread on the sleeve engaging an external thread on the guidebushing. In the illustrated embodiment the sleeve 38, 40, 42 or 44 is slipped onto the guidebushing wall 36 until a resilient O-ring 46 (made, for instance, of neoprene or rubber and seated in annular recess 35 of sleeve 38, 40, 42, or 44) is received in a recess 48 in guidebushing 12. As may be appreciated by reference to FIG. 8, recess 48 may be formed by sloping a portion 72 of the guidebushing wall 36 outward and a second portion 74 inward, or by other means such as forming an annular groove in the same location in guidebushing 12. Formation of an enlarged portion of the guidebushing 12 defined by portions 72 and 74, as shown in FIG. 8, can provide two functions. First, it provides a recess 48 or detent for the O-ring 46 to seat in. Second, it provides a tapered male surface 72 to mate with the angled surface 76 in each sleeve 38, 40, 42 and 44. The external wall 50 of sleeve 38 is tapered so that the shape of surface 50 is that of a truncated right conical section. The taper angle 52 shown in FIG. 9 may be a wide variety of different angles, but an angle of approximately seven and one-half five degrees (7.5°) has been determined to work well. The nominal external diameter of the sleeve 38 utilized in connection with a router cutter of a particular diameter should be greater in diameter than the cylindrical surface 36 of guidebushing 12 by twice the diameter of the router cutter. As used herein, the term "nominal diameter" generally means the diameter of a tapered sleeve 38, 40, 42 or 44 measured at approximately its mid point in usable adjustment range. After positioning the sleeve 38 on guidebushing 12, a recess is formed in the workpiece within which the inlay is to be positioned by manipulating the router with the face 50 of sleeve 38 in contact with the female template. Complete formation of the inlay recess is accomplished by routing away the entire area within the female template, first with contact with the template and then free hand to clean out the rest of the area of the recess. In order to ensure a good fit between the inlay and the recess, the recess can initially be cut slightly undersized and then enlarged until a good fit is achieved. This may be accomplished by cutting the recess first with guidebushing 12 positioned low in the holder 14 (i.e.,  at a maximum distance from the router collet or projection from the base 16). 
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Such a low position will cause a relatively larger diameter portion of surface 50 of sleeve 38 to contact the template and thereby result in a relatively smaller recess. Bushing 12 can then be rotated within holder 14 to cause it to move upward as depicted in FIG. 1 (and therefore closer to router collet) and the recess routed again. This will cause a relatively smaller diameter of surface 50 of sleeve 38 to contact the template and thereby enlarge the recess cut by the router cutter. There are competing considerations in choosing cutter diameter for forming inlays and recesses to receive such inlays in accordance with this invention. Sharp internal corners cannot be made. Inside corners must have a radius at least as large as the radius of the cutter being used. This consideration makes it desirable to use smaller diameter cutters if the design has corners in order to produce a smaller radius at the corners. It is desirable, however, to use larger diameter cutters where there are substantial quantities of material to be removed, particularly if the design does not have internal corners or does not require that there be a small radius on internal corners. Thus, it is desirable to be able to utilize this invention with different diameters of cutters. In order to accommodate different cutter diameters, sleeves can be provided with different nominal diameters. For instance, cylindrical con​tact wall 36 of guidebushing 12 might have a diameter of 3/s of an inch. Sleeve 38 may then have a nominal diameter of 1A inch, making it usable with a router cutter having a Vie inch diameter. Sleeve 40 might have a nominal diameter of 5/s of an inch, making it usable with a cutter having a diameter of Vs of an inch. Sleeve 42 might have a nominal diameter of %ths of an inch, making it usable with a cutter having a diameter of 3/ie of an inch. Finally, sleeve 44 may have a nominal diameter of 7/s inch, making it usable with a cutter % of an inch in diameter. The diameters of contact wall 36 of guidebushing 12 and of the sleeves 38, 40, 42 and 44 and router cutters with which they   are  used,  can  of course,  be  other   appropriate dimensions, including metric dimensions. It is simply nec​essary that the nominal diameter of a sleeve be equal to the diameter of contact wall 36 plus twice the diameter of the router cutter with which the sleeve is used. As may be seen by reference to FIG. 7, the top portion 56 of sleeve 44 needs to be reduced in diameter relative to the face 58 of sleeve 44 so that the top portion 56 of sleeve 44 may be received within the recess 54 (see FIG. 2) when sleeve 44 is positioned on guidebushing 12. A small groove 60 may be formed near the lower end 61 of each sleeve 38, 40, 42 and 44 to facilitate sleeve removal by providing a seat for a user's fingernails during grasping and removal of the sleeve. An alternative structure to facilitate removal of each sleeve 38, 40, 42 or 44 may be provided. For instance, an ejector ring 62 may be used having multiple legs 64 that protrude through holes 66 in guidebushing 12. A protrusion 68 on each leg 64 seats against an undercut portion 70 of guidebushing 12 adjacent to each hole 66. This insures that ejector ring 62 will be retained within guidebushing 12 unless sufficiently intentional action is taken to remove it. However, finger pressure on the top 71 of ejector ring 62 will press legs 64 against a sleeve 38, 40, 42 or 44, causing O-ring 46 to disengage from recess 48 and the sleeve to slip at least part way off of guidebushing 12. Ejector ring 62 may be molded or otherwise formed of nylon or other suitable plastic materials. The foregoing description and the accompanying draw​ings are provided for the purpose of illustrating, explaining 
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and describing embodiments of this  invention.  Further modifications and adaptations to these embodiments will be apparent to those skilled in the art and may be made without departing from the spirit of the invention or the scope of the following claims. For instance, the sloping surface can be provided not on the  sleeves but on the guide bushing template contact surface, although it is generally preferable to be able to adjust the size of the recess rather than the inlay. If the template contact surface of the guide bushing is sloped, and the sleeve template contact surface is cylindrical, then it will be the inlay that is adjusted in size rather than the recess. Additionally, both of the bushing contact surface and the sleeve contact surfaces could be conical rather than one of them being cylindrical, although there are manufacturing cost and other benefits associated with making one conical and the other cylindrical. Other ejector structures can be used than those illustrated in the drawings. Generally, an ejector structure needs to apply force on the sleeve 38, 40, 42 or 44 to cause it to move down (in the  orientation of components shown in the figures) and off of guidebushing 12, thereby disengaging the O-ring 46 or other structure used to secure the sleeves 38, 40, 42 and 44 to the guidebushing 12. Similarly, other arrangements than the O-ring 46 and recess 48 could be used to secure sleeves 38, 40, 42 and 44 to guidebushing 12. A variety of materials may be used for the components of the  guidebushing  assembly of this invention,  including metals and plastic materials. One attractive and functionally appropriate material for most of the components is brass. As noted above, plastic is an appropriate material for the ejector ring 62. What is claimed is: 1. Aguide assembly for use with a template and an electric router having a base, the assembly comprising: a bushing holder for securing in the router base, a bushing positionable in the bushing holder and having a surface for contact with the template, a sleeve positionable around the bushing contact surface, the  sleeve  having  a surface  for  contact with  the template, and engagement structure in each of the sleeve and bushing to removably secure the sleeve to the bushing, wherein at least a portion of one of the bushing contact surface or the sleeve contact surface is conical. 2. The guide assembly of claim 1, wherein the other of the bushing contact surface and the sleeve contact surface is cylindrical. 3. The guide assembly of claim 1, further comprising a plurality of bushings of differing sizes positionable in the bushing holder. 4. The guide assembly of claim 2, wherein the sleeve contact surface is conical and the bushing contact surface is cylindrical. 5. The guide assembly of claim 1, further comprising a resilient ring positioned in an annular groove inside the sleeve and structure on the bushing to receive the resilient ring so that the sleeve will be retained on the bushing. 6. The guide assembly of claim 5, wherein the resilient ring is an O-ring and the bushing structure is an annular recess. 7. The guide assembly of claim 1, wherein the bushing is positionable in the bushing holder by engagement between an internal thread in the holder and an external thread on the bushing. 
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8. The guide assembly of claim 7, wherein the position of the bushing is adjustable relative to the holder by rotating the bushing relative to the holder while the internal and external threads are engaged. 9. The guide assembly of claim 1, further comprising an ejector structure retained within the bushing for use in facilitating removal of the sleeve from the bushing. 10. The guide assembly of claim 1, further comprising an ejector ring retained within the bushing for use in facilitating removal of the sleeve from the bushing. 11. The guide assembly of claim 10, wherein the ejector ring further comprises a plurality of legs for positioning within holes in the bushing to contact the sleeve. 12. The guide assembly of claim 11, wherein the bushing further comprises structure for engagement by a tool to facilitate rotation of the bushing within the holder. 13. The guide assembly of claim 12, wherein the structure for engagement comprises a plurality of holes in the bush​ing. 14. The guide assembly of claim 1, wherein the holder further comprises a flange for contact with one of the top or bottom of the router base and an external thread, and a locking nut for engaging the external thread and contact with the other of the top or bottom of the router base. 15. The guide assembly of claim 1, wherein the sleeve further comprises a structure on the sleeve to facilitate grasping the sleeve to remove it from the bushing. 16. The guide assembly of claim 1, wherein the sleeve further comprises a groove on the sleeve proximate an end of the sleeve to facilitate grasping the sleeve to remove it from the bushing. 17. A guide assembly for use with a template and an electric router having a base, the assembly comprising: a bushing holder for securing in the router base, the holder having an internal thread, a bushing locatable in the bushing holder by engagement between an external thread on the bushing and the bushing  holder  internal  thread  and  repositionable within the holder by rotation of the bushing relative to the  holder,  the  bushing  comprising  a  cylindrical surface, a plurality of sleeves alternatively positionable on the bushing, each sleeve comprising a conical template contact surface, and at least one O-ring for engagement between the bushing and each of the sleeves alternatively to secure each sleeve to the bushing. 18. The guide assembly of claim 17, further comprising an ejector retained within the bushing for facilitating removal of one of the sleeves from the bushing. 19. A method of shaping an inlay and a recess in a workpiece to receive the inlay by reference to a template, comprising: securing a bushing to an electric router, cutting an inlay with a cutter positioned within the bush​ing while contacting the template with the bushing, securing an externally tapered sleeve around the bushing, cutting a recess with the cutter and forming a shape of the recess while contacting the template with the sleeve, and enlarging the recess by adjusting the position of the sleeve and re-cutting the recess while contacting the template with the sleeve. 20. A method of shaping an inlay and a recess in a workpiece to receive the inlay by reference to a template, comprising: 
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securing a bushing to an electric router, cutting an inlay with a cutter positioned within the bush​ing while contacting the template with the bushing, securing an externally tapered sleeve around the bushing, and 
	8
adjusting the position of the sleeve in order to control the size of a recess produced while contacting the template with the tapered sleeve.
***** 


