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AUTOMATIC LOCKING DEPTH GUIDE FOR
CUTTING TOOLS AND THE LIKE

RELATED APPLICATIONS

[0001] This application is related to U.S. Patent Application No. 09/613889, filed
July 11, 2000, now U.S. Patent No. 6,443,676.

FIELD OF THE INVENTION

[0002] This invention pertains generally to hand-held power tools, such as hand-held
cutting tools. Specifically, the invention pertains to adjustable depth guides for setting
the depth of cut to be made by such power tools.

BACKGROUND OF THE INVENTION

[0003] A Spiral Saw™ cutting tool is a hand-held power tool having an electric motor
that rotates a cutting tool bit at high speeds. Such a cutting tool bit includes a sharp
cutting edge that is wrapped in a helix around the axis of the bit. The cutting tool bit is
designed for cutting perpendicular to the axis of the bit. The electric motor that drives
the bit is enclosed in a motor housing which is generally cylindrical in shape, with the
cutting tool bit extending from one end of the motor housing along the axis of the
housing. A Spiral Saw™ cutting tool is used to remove material from a work piece by
moving the rotating cutting tool bit through the work piece in a direction perpendicular to
the axis of rotation of the bit. A Spiral Saw™ cutting tool is conventionally operated by
grasping the motor housing with one or both hands, turning on the electric motor to
begin high speed rotation of the cutting tool bit, plunging the spinning cutting tool bit into
a work piece, such as a piece of wood, and then moving the cutting tool bit through the
work piece in a direction perpendicular to the axis of the cutting tool bit by moving the
motor housing in a direction parallel to the plane of the work piece while keeping the

axis of the motor housing generally perpendicular to the work piece surface.

[0004] Precise control of a cut being made by a Spiral Saw™ cutting tool, or any other
hand-held power tool, is dependent upon the tool operator maintaining a firm

-1 -



10

15

20

25

30

CA 02415860 2003-01-13
WO 02/04182 PCT/US01/21782

[0004] Precise control of a cut being made by a Spiral Saw™ cutting tool, or
any other hand-held power tool, is dependent upon the tool operator maintaining
a firm grasp on the tool. Various methods have been employed to ensure that
an 6perator maintains a firm grip on a hand-held power tool. With extended and
continuous operation, the motor housing of a cutting tool can become warm,
and cutting tool vibrations may cause an operator’'s hands and arms to become
fatigued. Extended and continuous use of a Spiral Saw™ cutting tool by
grasping the motor housing can, therefore, become uncomfortable, reducing the
ability of the operator to control precisely the cut being made. U.S. Patent No.
5,813,805, issued to Robert K. Kopras, describes a detachable handle for
cutting tools and other similar hand-held power tools. The detachable handie
provides for extensive continuous use of the power tool while maintaining
operator comfort and cutting tool control. The handle may be attached securely
to the Spiral Saw™ cutting tool when the tool is to be used for extended periods
of time, or generally to enhance the operator’s comfort and control in using the

cutting tool. The handle may be removed from the tool, for example, when the

Spiral Saw™ cutting tool is to be used in tight quarters wherein the handle might

become an obstacle to precise control of the cutting tool. The handle is
removably secured to the Spiral Saw™ cutting tool by threaded knobs that are
inserted through mounting holes in'the ends of the handle and tightly threaded
into threaded holes formed in handle lugs extending from the motor housing.
The threaded knobs are preferably designed so that the detachable handie may
be secured tightly to the handle lugs by hand, without the need for a wrench or
other tool. The detachable handle also features compartments formed therein
for holding various cutting tool accessories, such as extra cutting tool bits and a

wrench for securing the bits to the cutting tool.

[0005] To set the depth of a cut to be made by a Spiral Saw™ cutting tool, or
other hand-held power tool, the tool is typically provided with a depth guide.

The depth guide typically includes a depth guide base, which is attached to the
power tool housing via one or more depth guide shafts. The depth guide shafts

are attached to the power tool housing so as to be slidably movable with
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respect thereto, thereby allowing the depth guide base to bé moved Into
positions of various distances from the tool, to set various cut depths. A
locking knob is typically provided as part of the depth guide which, when
tightened, typically by hand, prevents movement of the depth guide shafts and,
therefore, movement of the base portion of the depth guidé wifh respect to the
tool. To set a depth of cut using such a depth guide, the locking knob is first
loosened, to allow movement of the depth guide sHafts. The depth guide base
is then moved into the desired position to establish the desired depth of cut by
moving the depth guide shafts relative to the power tool housing. Markings
may be provided, e.g., on the depth guide shafts or on a mechanism attached
thereto, to assist in establishing the correct desired cut depth. When the depth
quide base is positioned in the desired position, the locking knob is manually
tightened, to prevent further movement of the depth guide shéfts, and,
therefore, of the depth guide base. When locked into position, the bottom of
the depth guide base provides a surface which is placed against a work piece to
be cut, with a cutting bit extending below the surface by a desired amount

corresponding to the depth of cut.

[0006] Cutting debris, such as sawdust, can accumulate in the base of a
conventional depth guide, around the point of a cut, as the tool to which the
depth guide is attached Is used to make a éut. The accumulated debris can
obscure the point of the cut, i.e., the point where a cutting bit enters a work

piece, thereby interfering with accurate use of the tool.

[00071 What is desired is a depth guide for setting the depth of cut of a Spiral

Saw™ cutting tool, or similar hand-held power tool, which is more easily and

rapidly operable than conventional depth guides as described above. What is
also desired is a device for removing effectively cutting debris from the base of

a depth guide for a hand held power tool.



10

15

20

25

CA 02415860 2003-01-13
WO 02/04182 PCT/US01/21782

{

SUMMARY OF THE INVENTION

[0008] An exemplary embodiment relates to a depth guide for a hand-held

power tool. The depth guide includes a depth guide base, a depth guide shaft

attached to the depth guide base, and an automatic locking and release
mechanism coupled to the depth guide shaft. The automatic locking and release
mechanism includes a mechanism for automatically locking the depth guide
shaft into a locked position when the depth guide shaft is moved into a desired
position. The automatic.locking and release mechanism also includes a release
switch coupled to the automatic locking mechanism to release the depth guide
shaft from the locked position when the release switch is actuated.

[0009] Another exemplary embodiment of a depth guide for a hand-held
power tool comprises a hand-held power tool handle, a depth guide base, and a
depth guide shaft attéched to the depth guide base. The depth guide shaft is
mounted in the hand-held power tool handle such that the depth guide shaft
extends from the hand-held power tool handle.

[0010] Still another exemplary embodiment of an automatic-locking depth
guide for a hand-held po‘wer tool. Comprises a handle for a hand-held power tool
and a release switch coupled to the handle. The depth guide also includes a
depth guide base, a depth guide shaft attached to the depth guide base and
mounted in the hand-held power tool such that the depth guide shaft extends
from the hand-held power tool handle. The depth guide also includes a depth
guide locking mechanism contained within the handle. The locking mechanism
ihcludes a locking plate that includt?s an aperture through which thev'depth guide
shaft extends and also an extension for engaging a release element coupled to
the release switch.

[0011] Further objects, features and advantages of the invention will be
apparent from the following detailed description taken in conjunction with the

accompanying drawings.
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embodiment, the rotary cutting tool includes a collet nut and a collet for securing a
cutting bit therein. In another embodiment, the rotary cutting tool utilizes a cutting tool
bit having a cutting edge arranged in a helix around the longitudinal axis of the shatft.

[0012] An exemplary embodiment relates to a hand-held power tool adapted for use in
a first arrangement as a rotary cutting tool and in a second arrangement with a depth
guide attached thereto. The tool includes a housing containing a motor and a shaft
extending from the housing and coupled to the motor. The tool is adapted in the first
arrangement to support a cutting tool bit for rotation by the shaft, and adapted in the
second arrangement to attach to a depth guide. The depth guide includes a base, a
handle configured for coupling to the tool, and a depth guide shaft coupled to the base
and to the handle. The depth guide shaft is configured for movement between an
extended position and a retracted position relative to the handle. The depth guide also
includes a locking mechanism configured to engage the depth guide shaft when the
depth guide shaft is moved to a desired position.

[0013] Another exemplary embodiment relates to a hand-held power tool adapted for
use in a first arrangement as a rotary cutting tool and in a second arrangement with a
depth guide. The tool includes a housing including a motor provided therein and a shaft
extending from the housing and coupled to the motor. The tool also includes a cutting
tool bit coupled to the shaft in the first arrangement, the motor being configured to rotate
the cutting tool bit. The tool is adapted in the second arrangement to attach to a depth
guide. The depth guide includes a handle configured for coupling to the tool and a
depth guide shaft coupled to a base. The depth guide shaft is configured for sliding
movement relative to the handle. The depth guide also includes a locking mechanism
coupled to the handle and configured to lock the depth guide shaft in a desired position.
The locking mechanism includes a locking plate configured to engage a portion of the
depth guide shaft when the shaft is moved to the desired position.

[0014] Further objects, features, and advantages of the invention will be apparent
from the following detailed description taken in conjunction with the accompanying
drawings.

4A
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention will become more fully understood from the following
detailed description, taken in conjunction with the accompanying figures,

wherein like reference numerals refer to like elements, In which:

[0013] Fig. 1 is a perspective view of a Spiral Saw™ cutting tool including an
exemplary automatic locking depth guide In accordance with the present

invention attached thereto..

[0014] Fig. 2 a side view of a Spiral Saw™ cutting tool including an exemplary
automatic locking depth guide in accordance with the present invention attached

thereto, with a cutting tool handle shown in cross-section to show an automatic

locking and release mechanism of the depth guide mounted therein.

[0015] Fig. 3 is an exploded perspective view of the components of an

exemplary automatic locking depth guide in accordance with the present

invention.

[0016] Fig. 4 is a side view illustration in further detail of an exemplary

automatic locking and release mechanism for an automatic locking depth guide

in accordance with the present invention.

[0017] Fig. 5 is a perspective view of an exerhplary automatic locking depth

guide in accordance with the present invention mounted in a detachable handle

for a cutting tool.

[0018] Fig. 6 is a perspective view of the underside of a dust collector
attachment for use in combination with the base portion of a depth guide in

accordance with the present invention.

[0019] Fig. 7 is a perspective view of a Spiral Saw™ cutting tool including a
preferred exemplary automatic locking depth guide in accordance with the

present invention attached thereto.
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[0020] Fig. 8 is a side cutaway view of the cutting tool of FIG. 7 including a
preferred exemplary automatic locking depth guide in accordance with the
present invention attached thereto, with a cutting tool handle shown in cross-

section to show an automatic locking and release mechanism of the depth guide

mounted therein.

[0021] Fig}. 9 Is a side cutaway view of a portion of preferred exemplary
cutting tool handle shown in cross-section to show an automatic locking and

release mechanism of the depth guide mounted therein.

[0022] Fig. 10 is an exploded perspective view of the components of a

preferred exemplary automatic locking depth guide in accordance with the

present invention.

[0023] Fig. 11 is a perspective view of a dust collector used in conjunction
with a preferred exemplary automatic locking depth guide in accordance with

the present invention.

[0024] Fig. 12 is a perspective view of a Spiral Saw™ cutting tool including a
preferred exemplary automatic locking depth guide; a dust collector, and an

edge guide in accordance with the present invention attached thereto.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0025] A Spiral Saw™ cutting tool 10, with an automatic locking dépth guide
12 in accordance with the present invention attached thereto, is shown
generally in Figs. 1 and 2. Although dédscribed in detail herein with respect to a
particular type of Spiral Saw™ cutting tool 10, it should be noted that the
present invention Is not limited in application to any particular cutting tool
design. The automatic locking depth guide of the present invention may be
used with other types of cutting tools, or similar hand-held power tools. For
example, the automatic locking depth guide of the present invention may also be

applicable to hand-held routers or similar power tools.

-6-
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[0026] The cutting tool 10 includes a motor housing 14, to which automatic
locking depth guide 12 is attached. Motor housing 14 is made of an electrically
Insulating material, such as hard plastic. Motor housing 14 is generally
cvylindrical in shape, and may include raised gripping surfaces (not shown) that
allow a firm grip on cutting tool 10 to be maintained when cutting tool 10 is

grasped around motor housing 14.

[0027] An electric motor (not visible in Figs. 1 and 2) is enclosed within motor
housing 14. An exemplary electric motor that may be employed is a
conventional 4 amp 115-120V AC electric motor with a no-load rotation speed
of 30,000 rpom. Other electric motors, including variable speed motors, may
also be employed. The motor receives electrical power through an electrical
cord 16 (only a portion of which is shown in Figs. 1 and 2). Electrical cord 16
may preferably include a rubber cover that stays flexible in cold operating
environments. A thick rubber connecting sleeve is preferably provided where
electrical cord 16 is joined to motor housing 14. This connecting sleeve
provides strain relief at the end of electrical cord 16 to prevent crimping,
cracking and excessive wear of cord 16 where it is joined to cuttin]g tool 10.
The electric motor is turned on and off by an on/off switch (not shown) on
motor housing 14. A fan, located within motor housing 14, is preferably
attached to the motor shaft. When the motor is turned on, by means of the
on/off switch, the fan is rotated at a high speed to draw air through the motor
housing and across the electricvmotor to thereby cool the motor. For this
purpose, air intake vents and éxhaust vents are preferably provided in motor
housing 14. Cool air is thus drawn by the motor fan into the motor housing
through the air intake vents to cool the electric motor, with warm air exhausted

from the motor housing through the exhaust air vents.

[0028] An end of the motor shaft extends from one end of motor housing 14
along the axis thereof. Attached to the end of the motor shaft is a mechanical
structure 18 for securing a cutting tool bit 20 to the motor shaft. Cutting tool

bit 20 has a oL!tting edge 21 arranged in a helix around the axis of bit 20.

Cutting edge 21 is designed such fhgt bit 20, when rotated at high speed, will
-7-



10

15

20

25

30

CA 02415860 2003-01-13
WO 02/04182 PCT/US01/21782

cut through a work piece in a direction perpendicular to the axis of bit 20. In
this cutting process, significant force is applied to bit 20 perpendicular to the
axis thereof. Thus, although a conventional drill type chuck may be used for
structure 18 that mechanically connects bit 20 to the motor shaft, the preferred
structure 18 for securing bit 20 to the shaft is a collet type system. The collet
bit attachment system in?ludes a collet nut and a collet centered axially within a
central aperture of the cgéllllet nut. The collet nut is mounted on a threaded end
of the motor shaft. To secure bit 20 to the motor shaft, a shank of bit 20 is
inserted into the central aperture of the collet. The collet nut is then tightened,
first by hand, and then with a wrench 22, until bit 20 is held securely. As the
collet nut is tightened down on the threaded end of thé shaft, the collet is
compressed within the collet nut between a partially closed end of the collet nut
and the shaft. The collet Is slot:ced and has tapered ends, such that when the
collet is compressed between the collet nut and the shaft the collet is
compressed radially, causing the central aperture of the collet to close tightly
around the shank of cutting tool bit 20. To remove bit 20 from the motor shaft,
the collet nu‘t is loosened, using the wrench 22, until bit 20 can be easily

removed from the central aperture of the collet.

[0029] A shaft lock pin may be used to prevent rotation of the motor shaft
when the collet nut i1s being loosened and tightened. The shaft lock pin (not
shown) may extend through motor housing 14. When the shaft lock pin is
depressed, it engages the motor shaft, preventing rotation of the shaft, and
allowing the collet nut to be loosened and tightened. When the shaft lock pin IS
released, a spring attached to the shaft lock pin causes the sHaft lock pin to

become disengaged from the motor shaft, allowing free rotation thereof.

[0030] A handle 24 may be securely attached to motor housing 14 of cutting
tool 10. Handle 24 is preferably made of an electrically insulating material, such
as hard plastic, by a conventional process, such as molding. Handle 24 also
includes a gripping surface 26 which is preferably contoured in shape so that
the handle 24 may be grasped comfortably in the hand of an operator of cutting

tool 10. Handle gripping surface 26 is preferably aligned substantially parallel
-8-
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with the axis of motor housing 14. Handle 24 allows cutting tool 10 to be
grasped firmly and 6omfortably with two hands, one hand grasping handle 24
with the other hand grasping motor housing 14, to provide greater control of
cutting tool 10 during operation, and thereby to provide for more accurate cuts
with less operator fatigue. Handle 24 also allows cutting tool 10 to be grasped
more firmly during motor start-up, during which the reaction torque of the
cutting tool mbtor may cause tool 10 to tWist. Thus, cutting tool handle 24

also facilitates safe use of cutting tool 10.

[0031] It may be desirable, however, that cutting toolkhandle 24 be detached
for some applications. For example, for use of tool 10 in close quarters or
obstructed areas, handle 24 may become an obstruction, and actually interfere
with accurate use of tool 10. Thus, handle 24 is preferably made detachable
from cutting tool 10 when its use would interfere with accurate and safe
operation of cutting tool 10. For example, handle 24 may be securely, but
detachably, attached to cutting tool 10 at thoe ends thereof using threaded
locking knobs 28 which are inserted through mounting holes 30 formed in the
ends of handle 24 and into corresponding threaded holes 32 formed in lugs 34
attached to and exténding from cutting tool motor housing 14. (Note that
mounting holes 30 may be formed in a removable insert piece 36 which may be
inserted into one or both of the ends of handle 24 before handle 24 is mounted
on handle lugs 34. Insert pieces 36 of different sizes may be used to allow a
detachable handle 24 of a given size to be attached to various different cutting
tools 10 having slightly different sizes and shabé.s.) To detach handle 24 from
motor housing 14, locking knobs 28 are loosened and removed from handle 24,

0

and handle 24 is pulled away from motor housing 14.

[0032] As will be discussed in more detail below, an automatic locking depth
guide 12 in accordance with the present invention may be mounted in a
detachable handle 24 for attachment to motor housing 14 of a Spiral Saw™
cutting tool 10 or other hand-held power tool. In such a case, in particular, it is
important that detachable handle 24 be very securely attachable to motor

housing 14. Thus, detachable handle 24 also includes an attachment collar 38
_9-
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which is preferably shaped and sized to extend snugly around a portion of motor '
housing 14. For example, as illustrated in Figs. 1 and 2, attachment collar 38
may be formed extending from a lower portion of detachable handle 24 to
extend snugly around a lower portioh of motor housing 14, near the position
where the motor shaft extends from the motor housing, when detachable handle
24 is in position on motor housing 14. An expansion slot 40 formed in
attachment collar 38 allows extending attachment portion 38 to be expanded
slightly to fit around motor housing 14. A locking knob 28 includes a threaded
shaft which extends through threaded apertures 42 which are formed in
attachmént collar 38 on opposite sides of expansion slot 40. Locking knob 28
may thus be tightened in apertures 42 to close expansion slot 40, thereby
bringing the sides of attachment collar 38 together to secure the attachment
collar 38 of detachable handle 24 tightly around motor housing 14, thereby also
securely attaching handle 24, with depth guide 12 mounted therein, to cutting
tool10.

[0033] One or more storage compartments 44 may be formed in detachable
handle 24 in a conventional manner, e.g., by molding into the design of handle
24.. One of the handle storage compartments 44 may be specifically designed
to hold a wrench 22 which is used for tightening and loosening the mechanical
structure 18 for attaching cutting tool bits 20 to the cutting tool 10, as
described above. An aperture 45 in the handle 24 provides access to the
wrench compartment 44. The size of compartment 44 is such that wrench 22
is held snugly therein, to prevent it from sliding out during operation of the
cutting tool 10. As illustrated in Fig. 1, a portion 46 of handle 24 is reduced in
width such that, when the wrench 22 is placed in the compartment 44, the
head of the wrench extends slightly from the sides of handle 24. This permits
thevhead of the wrench 22 to be grasped to pull the wrench 22 from
compartment 44. Other compartments may also be formed in handle 24 in a

conventional manner.

[0034] A first embodiment of the automatic locking depth guide 12 in

accordance with the present invention will now be described in further detail
-10-
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with reference to Figs. 1 through 5. Automatic,locking depth guide 12 includes
a depth guide base 50, a depth guide shaft 52 attached to the base 50, and an

automatic locking and release mechanism 54 coupled to the shaft 52.

[0035] Depth guide base 50 is preferably made of a strong, rigid material, for
example, machi.ned from a piece of steel or aluminum. Alternatively, depth
guide base 50 may be formed from a polymeric material such as polyethylene or
polypropylene. Depth guide base 50 includes a substantially flat bottom Surface
55. In use, the bottom surface 55 of the‘ depth guide base 50 is positioned 5
against a work piece being cut as cutting tool 10 is moved along the work
piece. Therefore, bottom surface 55 of depth guide base 50 is preferably
smooth, such that bottom surface 55 of depth guide base 50 and‘,‘therefore-,

tool 10 attached thereto, slides easily across a work piece during use.

[0036] Depth guide base 50 is sized and shaped such that depth guide base
50 provides a broad and stable base for tool 10 to which depth guide 12 is
attached. For example, the depth guide base 50 is preferably generally planar
and elongated in shape (as illustrated). A large aperture 56 is formed through
the depth guide base 50 at or near one end of elongated base 50. Aperture 56
is positioned on depth guide base 50 such that, when the depth guide 12 is
attached to the cutting tool 10, a cutting bit, such as cutting tool bit 20, may be
extended down through aperture 56 bélow, bottom surface 55 of depth guide
base 50 into a work piece to be cut. Aperture 56 may be of any shape or size
as desired, provided that aperture 56 is sufficiently large so as not to interfere
with operation of cutting tool 10 to which it is attached. Depth guide base 50

may entirely surround aperture 56 (as shown), but need not.

[0037] Depth guide shaft 52 is ;attached to depth guide base 50 at or near the
opposite end thereof from depth éuide base aperture 56. Depth guide shaft 52
preferably extends at a right angle from the depth guide base 50. Depth guide
shaft 52 is preferably also made of a strong and rigid material, such as steel or
aluminum and may be attached to depth guide base 50 in a conventional

manner, such as via welding, or by the use of fasteners, etc.
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[0038] [0039] Depth guide shaft 52 is coupled to and automatic locking and
release mechanism 54. The automatic locking and release mechanism 54, along
with shaft 52, is, in turn, attached to a hand-held power tool, such as Spiral
Saw™ cutting tool 10, such that bottom surface 55 of the depth guide base 50
is perpendicular to the axis of cutting too! 10 and the cutting tool bit 20,
attached to tool 10 iIs aligned with aperture 56 in base 50. In accordance with
the present invention, the automatic locking and release mechanism 54 may be
mounted within detachable handle 24, such that the depth guide shaft 52
extends therefrom. In this manner, the depth guide 12 is attached to the
cutting tool 10 by attaching detachable handle 24 to the'mptor housing 14 of
the cutting tool 10, as described above, and is removed from the tool 10 by
removing the handle 24. Depth guide base 50 is attached to the end of the
depth guide shaft 52 extending from detachable handle 24 such that when the
detachable handle 24 is attached to the motor housing 14, the depth guide base

aperture 56 is aligned with the end of cutting tool 10 from which the motor

-shaft extends, and to which a cutting bit, e.g., cutting tool bit 20, may be

attached. The automatic locking and release mechanism 54 and depth guide
shaft 52 are mounted in the detachable handle 24 such that when the
detachable handle 24 is attached to the motor housing 14 of cutting tool 10,
and the depth guide shaft b2 extends substantially parallel to the axis of cutting
tool 10, and depth guide base 50 is thus positioned substantially perpendicular
to the axis of cutting tool 10. It should be understood that depth guide 12 may
bé attached in other ways to cutting tool 10. For example, depth guide 12 may
be mounted in a handle 24 for cutting tool 10 which is permanently attached
thereto, rather than removable. Alternatively, the depth guide 12 may be
attached to the cutting tool 10 by mountin'.g the automatic locking and release
mechanism 54 and depth guide shaft 52 within an extending portion of tool

housing 14, such that the depth guide shaft b2 extends therefrom and the

“aperture 56 in depth guide base 50 is properly positioned with respect to a

cutting bit mounted to cutting tool 10.
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[0040] The depth guide shaft 52 may be mounted in handle 24 so as to‘be
slidably movable therein. For example, the depth guide shaft may be mounted
in a chamber 57 formed in the handle 24 to extend from an aperture in the end
thereof. Chamber 57 may be formed in a conventional manner, e.g., by defining
chamber 57/ d}uring molding of plastic handle 24. At least one, and preferably
two, bushings 58 and 60 may be provided in the chamber b7 formed in the

- detachable handle 24, to support the depth guide shaft 52 for slidable

movement therein. Bushings 58 and 60 are preferably made of a strong and
rigid material, such as brass, steel or aluminum, and may be mounted in
chamber 57 formed in handle 24 in any conventional manner. For example,
when handle 24 is made of a molded plastic material, appropriate recesses may

be molded into handle 24 adjacent to chamber 57 to support bushings 58 and

60 in position.

[0041] !The depth guide shaft 52 is preferably biased in an extending

direction, i.e., outward from handle 24. This may be accomplished by use of a
compression spring 62 which may be mounted in a conventional manner within
the chamber 57 formed in the handle 24 to bias depth guide shaft 52 In the
extending direction from the chamber 57. For example, a lower end of the
cohpression spring 62 may be mounted within a central aperture 63 formed In
the depth guide shaft 52. The upper end of the spring 62 extends 6utward from
the top end of the depth guide shaft 52 to rest against a seat 64 forme::I on the
inside top of the chamber 57 formed in the handle 24.

[0042] Movement of the”depth guide shaft 52 in an extending direction,
outward from the handle 24, and in a retracting direction, into the handle 24,
moves the depth guide base 50 attached thereto away from and toward the tool
10 to which depth guide 12 is attached, respectively. Thus, movement of the
depth guide shaft 52 is used to adjust the depth guide 12 to set a desired depth

of cut.

[0043] Movement of the depth guide shaft b2 outward from handle 24, in an

extending direction, is limited such that the depth guide shaft 52 does not come
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out of the end of the handle 24. Extending movement of the depth guide shaft
b2 may be limited, for example, by use of a ring 66 mounted to extend radially
from, e.g., a notch 68 formed around the depth guide shaft 52. As the depth
guide shaft 52 is moved in the extending direction, out of the handle 24, ring 66
contacts a stop, e.g., provided by the bushing 58, which prevents further
extending movementg of the depth guide shaft 52 beyond a maximum extension.
The depth guide shaft b2 is allowed to extend from the handle 24 by a
sufficient distance such that when the depth guide shaft 52 is fully extended, a

cutting bit, such as a cutting tool bit 20, mounted on cutting tool 10 to which

depth guide 12 is attached, does not extend below bottom the surface 55 of the
depth guide base 50. Thus, when the depth guide shaft 52 is fully extended,
the tool 10 to which depth guide 12 is attached may be stood upright on the
depth guide base 50, even with a bit 20 attached to the tool 10. In this fully
extended position of the depth guide shaft 52, there is no depth of cut, since bit
20 does not extend below bottom surface 55 of depth guide base 50.

[0044] ' Movement of the depth guide shaft 52 into the handle 24, in a
retracting direction, is ultimately limited by either the top end of the depth guide
shaft b2 contacting the upper surface 64 of the chamber 57 formed in the
handle 24, in which shaft 52 is mounted, or by a bottom portion of the handle
24 contacting an upper surface of depth guide base 50. This fully retracted
position of the depth guide shaft 52 represents the maximum possible depth of

cut for a cutting tool bit 20 of a given length.

[0045] In accbrdance with the present invention, a depth adjustment
mechanism is provided for establishing one or more intermediate depths of cut
between the maximum and minimum (no cut) depths of cut defined by the
maximum distance of travel of the depth guide shaft 52 in handle 24. An
exemplary mechanism for providing such depth of cut adjustment includes a
depth adjustment screw 70 in combination with a depth adjustment stop 72.
The depth adjustment screw 70 may be a mounted in a chamber 71 formed in
the handle 24 to run parallel with the depth guide shaft 52. A portion of the

depth adjustment screw 70 extends from a bottom portion of the handle 24,
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preferably near the location where the depth guide shaft 52 extenc{_s from the
handle 24. The depth adjustment screw 70 is preferably implemented as a
threaded rod which is held in the handle 24 by the threading depth adjustment
screw 70 through the central aperture of a first nut 74 which is mounted in
position in handle 24. First nut 74 is mounted in handle 24 to extend therefrom
and in a manner such that the first nut 74 may be rotated therein. A second nut
76 is threaded onto thé portion of the depth adjustmgnt screw /0 which
extends outside of the handle 24. Both the first 74 énd second 76 nuts
preferably have a rounded outer circumference with knurling formed thereon‘to
allow the first 74 and second 76 nuts to be adjusted by hand without slipping.
Rotation of the depth adjustment screw 70 in handle 24 is prevented, e.g., by a
flattened side of the depth adjustment screw 70 which is positioned against an
approprlate structure molded into the handle 24 to prevent rotation of the screw
70, but which allows movement of the screw /70 in a direction in and out of the
handle 24. Thus, by operation of the first 74 and second /6 nuts, the amount
by which depth adjustment screw 70 extends from handle 24 may be set. For
éxample, by rotating the first nut 74, the amount by which the depth
adjustment screw 70 extends from the handle 24 is adjusted. Once the depth
adjustment screw 70 is extended from the handle 24 by the appropriate
amount, to define a desired depth of cut, the second nut 76 is tightened by
hand against the bottom surface of the handle 24. The second nut 76 thus
forms a lock nut for locking the depth adjustment screw 70 In a desired

position.

[0046] The depth adjustment stop 72 is attached to the depth gqide basé 50
and/or depth guide shaft 52 (or is formed as a portion thereof) and is positioned
thereon to contact the depth adjustment screw 70 when the depth guide shaft
52 is moved in a retracting direction, into the handle 24, to prevent further
movement of the depth guide shaft b2 in a retracting direction beyond a
selected amount. The depth adjustment stop 72 may take any form which

performs this function.
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[0047] The depth adjustment stop 72 may be formed as a flattened ring
positioned around the base of the depth guide shaft 52, adjacent to the depth
guide base 50. The depth adjustment stop 72 may thus extend radially from
the base of the depth guide shaft 52 a sufficient distance such that when the
depth guide shaft 52 is pushed up into handle 24, in the retracting direction, the
depth adjustment screw 70 is brought down into contact with a portion of the
depth adjustment stop 72 to prevent further movement in this direction. The
depth adjustment stop 72 may preferably be mounted for rotational movement
with respect to the depth guide shaft 52. Thus, the depth adjustment stop 72
may be rotated about the shaft 52 to align a selected one of a plurality of depth
stop positions with depth adjustment screw 70. As illustrated, each depth stop
position may be formed as an extension 78 extending radially from depth
adjustment stop 72. (Downward movement of the handle 24 with respect to
depth guide base 50 is stopped when the bottom of the depth adjustment screw
70 contacts an extending portion 78 of the depth adjustment stop 72.) The
depth adjustment stop 72 may be formed with detents in a cqnventional
manner, such that there is increased resistance to rotation of ihe depth
adjustment stop 72 when a selected one of the depth adjustment stop
extending portions 78 (depth stop positions) is aligned with the depth
adjustment screw 70, (thus, depth adjustment stop 72 will not rotate
unintentionally from such a position). Each extending portion 78 of depth
adjustment stop (depth stop position) 72 may preferably includg a threaded
aperture 80 formed therein. A screw 82, or other structure, may be threaded
into the aperture 80 in the extending portion 78 (depth stop position) of the
depth adjustment stop 72 to extend therefrom toward the depth adjustment
screwv70. The screw 82, or other structure, may be adjusted to extend a
selected distance from the depth adjustment stop 72. When the depth
acjjustment stop 72 is moved into a position such that an extending portion /8
(depth stop possition) with a screw 82 or other structure extending therefrom is
aligned with depth adjustment screw 70, retracting movement of depth guide
shaft 52 will be limited by the depth adjustment screw 70 contacting the screw

82. A plurality of such screws 82 or other structures, threaded into apertures
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80 formed in multiple exten{ding portions /8 (depth stop positions) of depth
adjustment stop 72, may be employed and adjusted to extend various distances
from the depth adjustment stop 72. By rotating the depth adjustment stop 72
to align selected ones of the screws 82 or other structures extending therefrom
with the depth adjustment screw /70, the depth adjustment stop 72 may be
used to define multiple depths of cut, without adjusting the depth adjustment
screw 70. For example, for a depth adjustment screw /0 set to extend from
handle 24 by a selected distance, different depths of cut, I.e., different
maximum retracting distances of depth guide shaft 52, may be defined by the
use of multiple screws 82 or other structures extending different distances from
apertures 80 formed in extending portions /78 (depth stop positions) of depth
adjustment stop 72. A desired depth pf cut may be set by rotating depth
adjustment stop 72 into a position to align the extending portion 78 (depth stop
position) which defines the desired depth of cut with depth adjustment screw

70.

[0048] In accordance with the present invention, the depth of cut to be made
by a Spiral Saw™ cutting tool, or other hand-held power tool, to which the depth
guide 12 is attached, is established by moving the depth guide shaft 52 in a
retracting direction until further movement of the shaft is prevented by the
depth z;\djustment screw /0 contacting the depth adjustment stop 72. In
accordance with the present invention, movement of the depth guide shaft 52 in
the extending direction is automatically prevented when the depth guide is
moved into such a position. In other words, In accordance with the present
invention, the depth guide shaft 52 I1s automatically locked into position when
the depth guide shaft 54 is moved Into a desired position to establish a desired
depth of cut. The automatic locking and release mechanism 54, coupled to the

depth guide shaft 52, performs this function.

[0049] In accordance with the present invention, the automatic locking and
release mechanism 54 automatically locks the depth guide shaft 52 into a
locked position when a depth of cut is selected by preventing movement of the

depth guide shaft 52 in an extending direction while allowing movement of
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depth guide shaft 52 in a retracfting direction. This may be accomplished by use
of a locking pin 84, rod, or dowel, which is mounted in a slot 86 formed at an
angle to the depth guide shaft 52 and adjacent thereto. The pin 84 may be
formed, e.g., as a short metal rod. The slot 86 may be formed, as shown, In
one of the bushings 60 used to support depth guide shaft 52 in chamber 57
formed in handle 24. Alternatively, the slot 86 may be formed, e.g., in a
molded structure formed in the chamber 57 itself. The slot 86 is formed so as
to angle toward depth guide shaft 52 near the bottom thereof and to angle
away from depth guide shaft 52 near the top thereof. The pin 84 is positioned
in the slot 86 such that the axis of the pin 84 is oriented perpendicularly to the
axis of the depth guide shaft 52. The slot 8§ is positioned with respect to the
depth guide shaft 52 such that the pin 84 contacts a surface of the depth guide
shaft 52 when the pin 84 is positioned toward the bottom of the slot 86.
Preferably, the portion of the depth guide shaft 52 which is adjacent to and In
contact with the pin 84 is flattened, to increase the surface area of contact
between the pin 84 and the depth guide shaft 52 when the pin 84 is in contact
with the depfh guide shaft 52. The pin 84 is biased downward in the slot 386,
I.e., toward the bottom of slot 86; which is angled toward the depth guide shaft
52. Thus, the pin 84 is bilased against the flattened portion of the depth guide
shaft 52. The pin 84 may be biased into this position by operation of, for
example, a compression spring 88 mounted in a chamber 90 formed In handle
24, The chamber 90 may be formed In the handle 24 in a conventional manner,
e.g., during the process of molding plastic handle 24. The biasing spring 88
may be coupled to the pin 84 by a linkage 92.

[0050] As the depth guide shaft 52 is moved in a retracting direction, into the

handle 24, the pin 84 is pushed upward in the slot 86 by the shaft 52, against
the bias provided by the spring 88 via the linkage 92. As the pin 84 moves
upward in the angled slot 86, it is moved away from the depth guide shaft 52
Thus, the depth guide shaft b2 i1s allowed to move freely in the retracting
direction to move the tool 10 to which the depth guide 12 is attached

downward, toward the depth guide base 50. When the retracting movement of
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the depth guide shaft 52 is completed, e.g., when the depth guide shaft 52 is
moved in a retracting direction until the depth adjustment screw 70 contacts the
depth adjustment stop 72, the pin 84 is biased downward in the angled slot 86
by the spring 88, against the flattened portion of the depth guide shaft 52. In
this positidn, the pin 84 prevents movement of the depth guide shaft 52 in an
extending direction. Thus, the depth guide shaft 52 is automatically locked into
a desired position by the locking mechanism formed by the pin 84 mounted In
the angled slot 86 and biased against the dépth guide/shaft 52 by the spring 88
and the linkage 92. No knobs or other manual mechanism need be tightened to

lock the depth guide shaft 52 into the desired position.

[0051] The depth. guide shaft 52 is preferably released from the locked
position by actuation of a release switch 94. Release switch 94 is preferably
mounted on thoe detachable handle 24 and projects therefrom in a position which
is easily operable by an operator of the tool 10 to which the depth guide 12 is
attached. For example, release swit’ch 94 may be positioned on the handle 24
so as to be easily operable by the thumb of an operator grasping the tool 10 by
the handle 24. The release switch 94 may be mounted in the handle 24 in a
conventional manner for, e.g., sliding, or other movement therein. The release
switch 94 is coupled to the pin 84 such that when the release switch 94 is
actuated, the locking pin 84 is pulled upward in the angled slot 86, i.e., away
from depth guide shaft 52. This releases the depth guide shaft 52 from the
locked position, i.e., allowing extending movement of the depth guide shaft 52.
The release switch 94 may be coupled to the Iockilng pin 84 in a conventional
manner. For example, as illustrated, a lever 96 mounted in detachable handle
24 may be used to couple the release switch 94 to the linkage 92 which, as

discussed above, is coupled to locking pin 84.

[00562] An automatic locking depth guide in accordance with the present
invention may be used to easily and rapidly establish a desired depth of cut for a
Spiral Saw™ cutting tool, or other hand-held power tool, in the following
manner. A cutting bit, e.g., a cutting tool bit 20, is attached to tool 10 in the

manner described above. The depth guide 12 is also attached to the tool 10, as
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described above. With the depth guide shaft 52 in an extended position, the
lock nut 76 mounted on the depth adjustment screw 70 outside of the handle
24 is loosened. The other nut 74 mounted on the depth adjustment screw 70 is
then turned until the depth adjustment screw 70 extends from the handle 24 by
a desired amount. The nut 76 iIs then tightened against the handle 24, to lock
the depth adjustment screw 70 in the desired position. The depth adjustment
stop 72 Is then positioned such that an extending portion 78 thereof (a depth
stop position) is aligned with the depth adjustment screw 70. If a screw 82 or
other structure is positioned in an aperture 80 formed in the extending portion
/78 of depth adjustment stop 72, then the screw 82 may be adjusted to a
desired height. Screws 82 or other structures mounted in the other extending
portions /8 (depth stop positions) of the depth adjustment stop 72 may be set
to other desired heights. The depth guide shaft 52 is then moved in a retracting
direction, e.g., by moving the tool 10 toward the depth guide base 50, until the
depth adjustment screw 70 contacts the depth adjustment stop 72. By action
of the automatic locking and release mechanism 54, the depth guide shaft 52 |
will automatically lock into this position. The tool operator may then verify that
the cutting bit 20 extends by a desired distance below the bottorﬁ surface 55 of
the depth guide base 50. This distance is the depth of cut which is set by the
particular combination of the depth adjustment screw extension and depth stop
position selected. The depth adjustment shaft 52 may then be released from
the locked position by actuation of the release switch 94. By action of the
compression spring 62, the depth guide shaft 52 will be extended once again
into the fully extended position. The depth adjustment screw 70 and/or screw
82 or other structure mounted in the depth adjustment stop 72 may then be
adjusted to fine tune the desired depth of cut. This process may be repeated
until one or more desired depths of cut are established using the depth
adjustment screw 70 and screws 82 or other structures mounted in the depth
adjustment stop 72. Gradation markings 98 may be provided, e.g., on the
depth guide shaft b2 (see Fig. b), to assist the operator in this process of

establishing one or more desired cut depths.
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[00653] Having pre-defined desired depths of cut using the depth adjustment
screw 70 and the depth adjustment stop 72, the cutting tool 10 or other hand-
held power tool to which the depth guide 12 is attached may be used to make a
cut of the desired depth. The cutting tool motor is turned on to start rotation of
cutting bit 20. The bottom surface 55 of the depth guide base 52 is then
positioned against the work piece to be cut. The tool 10 Is moved downward,
i.e., the depth guide shaft 52 is moved in a retracting direction into the handle
24, un;cil the depth adjustment screw 70 contacts the depth adjustment stop /2.
At this point, the depth guide shaft 52 is automatically locked into the desired
position, with the cutting bit 20 extending below the bottom surface 55 of the
depth guide base 50 by the desired amount to make a cut of the desired depth.
The tool 10 is then moved along the work piece, with the bottom surface 55 of
the depth guide base 50 on the work piece, to make a cut of the desired depth.
into the work piece. When the cut is complete, the release switch 94 may be
actuated to release the depth guide from the locked position, such that the
depth guide shaft 52 is released into its fully extended position. Thus, the
present invention provides a depth guide for a Spiral Saw™ cuttfng tool, or other
hand-held power tool, in which the depth guide is locked into a position to
provide a desired depth of cut automatically, without the need for e.qg., manually
tightening a knob, and is released from the locked position by simple actuation
of the release switch 94, i.e., without the need for loosening a knob. A
subsequent cut of the same depth may be made by simply moving depth guide
shaft 52 into the retracted position once again. A subsequent cut of a different
depth may be made by moving the depth adjustment stop 72 into another
position such that another extending portion 78 (depth stop position) having a
screw 82 or other structure mounted therein at a different height is aligned with

the depth adjustment screw 70 before the depth guide shaft 52 is moved into

the retracted position.

[0054] During use of the cutting tool 10 with the depth guide 12 attached
thereto, cutting debris, e.g., sawdust and wood chips, may accumulate In and

around aperture 56 formed in base 50 of depth guide 12. This is due In part to

-21-



10

15

20

25

30

CA 02415860 2003-01-13
WO 02/04182 PCT/US01/21782

the portion of the depth guide base 50 which surrounds the point of a cut
preventing such cutting debris from easily blowing away from the point of cut.
Such accumulated debris near the point of a cuf can obscure visibility of the
point where the cutting bit 20 enters the work piece, thereby making an |

accurate cut using the cutting tool 10 to which depth guide 12 is attached more

difficult.

[0055] In accordance with the present invention, a dust collector 100 is
preferably provided for removing the cutting debris which may accumulate in
depth guide base 50 around the point of a cut during use of the cutting todl 10.
An exemplary dust collector 100 in accordance with the present invention will
be described in detail with reference to Figs. 3 and 6. Dust collector 100 to be
described may preferably be formed as a single piece, in a conventional manner,
e.d., of molded plastic. Dust collector 100 preferably includes an outer wall
102 which is preferably sized and shaped to fit within the depth guide base 50
around the depth guide base aperture 56. A top wall 104 is attached to a top
edge of the outer wall 102. The top wall 104 has an aperture 106 formed
therein which is aligned with the axis of the cutting tool 10 and which allows a
cutting tool bit 20 to pass therethrough when the dust collector 100 is mounted
on the depth guide base 50. The outer 102 and top 104 walls define an inner
space 108 of dust collector 100. A conduit 110 is connected to the outer 102
and/or top 104 walls of the dust collector 100 and extends therefrom. Conduit
110 has an interior which is in fluid communication with the inner space 108
defined by outer 102 and top 104 walls of the dust collector 100, e.g., via an
aperture 112 formed in either the side 102 or top 104 wall of the dust collector
100. The conduit 110 is adapted to have a vacuum source, e.g., vacuum hose,

connected to a proximal end 114 thereof.

[0056] In use, the dust collector 100 is mounted on the depth guide base 50.
The dust collector 100 is preferably removably attachable to the depth guide
base 50. For this purpose, threaded apertures 116 may be formed in vertically
extending portions of depth guide base 50. The dust collector 100 is positioned

on the depth guide base 50 such that outer wall 102 is aligned with the
29
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aperture 56 formed in the depth guide base 50. Screws or other fasteners may
be inserted through apertures 116 formed inF the depth guide base 50 and into
corresponding apertures, slots, or other structures 118 formed in the outer wall
102 of the dust collector 100, to secure the dust collector 100 to the depth

guide base 50.

[0057] When the tool 10, with the depth guide 12 and dust collector 100
attached thereto, is used to make a cut, the inner space 108 of the dust
collector 100 which is defined by outer 102 and top 104 walls thereof will be
closed at least partially by the work piece positioned against the bottom surface
55 of the depth guide base 50. Sawdust or other debris will collect in the space
108, being prevented from blowing around a work space by the outer 102 and
top 104 walls and the dust collector 100. Cutting debris is removed from the
space 108 via aperture 112 and conduit 110 by a conventional vacuum source
(not shown) attached to the proximal end 114 of dust collector conduit 110.
Thus, the dust collector 100 may be used to remove cutting debris from the
point of a cut when a tool 10 with a depth guide 12 attached thereto is in use,
thereby to improve the operator’s ability to see the point where cutting beit 20

enters a work piece, thereby to make a more accurate cut.

[0058] It should be understood that a dust collector in accordance with the
present invention may be used In combination with any depth guide or other
hand-held power tool accessory which includes a base portion which extends
around the point of a cut and in which cutting debris may collect, to remove the
cutting debris therefrom. Thus, it should be understood that a dust collector in
accordance with the present invention is not limited to use in combination with
the automatic locking depth guide 12 illustrated and described herein, or for use

with the particular cutting tool 10 described, by example, herein.

[0059] While Figs. 1-6 illustrate a first embodiment of the present invention,
Figs. 7-12 illustrate a second, preferred exemplary embodiment of a cutting tool
and automatic locking depth guide in accordance with the present invention. A

cutting tool 200, with an automatic locking depth guide 212 in accordance with
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the present invention attached thereto, is shown generally in Figs. 7-10. The
cutting tool 200 includes a motor housing 214 to which the depth guide 212 is
attached. An electrical or power cord 216 is attached to the electric motor (not
shown) to provide power to the cutting tool 200. The cutting tool 200 may
also include a tool bit 220 attached thereto by means of a mechanical structure

218 configured for securing the bit 220 within a shaft of cutting tool 200.

[0060] The.depth guide 212 includes a handle 224 and an extended
attachment portion or collar 238. Handle 224 includes a mechanical fastening
device 240 for removably securing the handle 224 to the motor housing 214.
In one embodiment, a fastener may be used to secure the handle 224 to the
motor housing 214. For example, a thumb screw (not shown) rhay be provided
In the handle 224, and turning the thumb screw may thread the thumb screw
Into an aperture in the motor housing 214 to secure the handle 224 to the
motor housing 214. In other embodiments, other types of fasteners (e.g., bolts,
screws, pins, etc.) to removably fasten the handle 224 to the motor housing
214. As illustrated in Fig. 7, in a preferred embodiment, the mechanical
fastening device 240 is a cam lock. Fastening device 240 includes a cam lock

lever or handle 241 and a cam shaft (not shown) fixably coupled to the lever

241. In the closed position, the lever 241 may be received in a groove or

recess in the handle 224 such that the lever 241 is flush with the surface of the
handle 224. The cam shaft extends perpendicularly from the axis of motor

housing 214, and mates with an aperture in the motor housing 214 to secure

the handle 224 to the motor housing 214.

[0061] The handle 224 is secured to the motor housing 214 by inserting the
cam shaft into the motor housing aperture and moving the lever 241 from an
Inclined:or open position to a closed position. The cam shaft includes an end
portion having an irregular shape configured for engaging a complementary
shape Iin the interior of the aperture in the motor housing 214 when the cam
shaft is rotated by moving lever 241. In an exemplary embodiment, the end
portion has substantially an ovular shape. In another exemplary embodiment,

the end portion may have a square cross section such that when the cam shaft
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is rotated, the corners of the squares engage a rib in the motor housing 214 to
prevent héndle 224 from being removed. In other embodiments, various shapes
and designs may be used to provide secure coupling of the handle 224 to the
motor housing 214. Moving the lever 241 from an open position to a closed
position' causes the cam shaft to rotate about its axis, which in turn causes the
irregular surface to engage the aperture in the motor housing 214 and lock the
handle 224 in place. Conversely, removing the handle 224 from the motor
housing 214 is accomplished by moving lever 214 from a closed position to an
open position to disengage the cam shaft surface from the aperture. One

advantageous feature of using a cam lock as described above is that the handle

224 may be used with a variety of hand-held power tools having apertures

configured to mate with the cam shaft. This allows for added flexibility of the

depth guide 212, since it may be used with a plurality of tools.

[0062] The handle 224 is also secured to the motor housing 214 by the collar
238, which is shaped and sized to extend snugly around a portion of motor
housing 214. The handle 224, including the collar portion 238, is formed from
two clamshell members attached to one another by fasteners 239 (shown in Fig.
10) and by a locking knob 228. Locking knob 228 is received In an aperture
212 in the collar 238, and may thread into a nut 229 or into threads
incorporated in the aperture 212 itself. To attach the cutting tool 200 to the
handle 224, the collar 238 is loosened by rotating the locking knob 228
counterclockwise. Loosening the collar 238 causes the two halves to part at
their interface in the collar 238, which allows the cutting tool 200 to be inserted
therein. After the cutting tool 200 is inserted within the collar 238, the locking
knob 228 may be rotated clockwise to tighten the two halves of the collar 238
around the motor housing 214. Thus, the depth guide 212 may be securely
fastened to the cutting tool 200 by first inserting the tool 200 into the collar
238 and tightening the locking knob 228 and then inserting the cam shaft in the
handle 224 into an aperture in the motor housing 214 and moving the cam lock
lever 241 to the closed position. Removing the depth guide 212 may be

accomplished by performing these steps in reverse order. In alternative
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embodiments, any acceptable fastener may be used in place of the locking knob

228, such as a screw, bolt, pin, or other fastener.

[0063] An automatic locking and release mechanism 254 included in the
depth guide 212 will now be described with reference to Figs. 8-10. A depth
guide shaft 252 may be mounted within a chamber 257 in handle 224 so that
the depth guide shaft 252 is movably mounted therein. A carrier 280 is
provided in the handle 224 for receiving the depth guide shaft 252 therein. In
an exemplary embodiment, the carrier 280 is Integrally formed with the handle
224, and is made of a hard polymeric material, such as polyethylene or
polypropylene. Alternatively, the carrier 280 may be made of a metallic material
such as steel, aluminum, magnesium, or any suitable alloy or composite
material. In another alternative embodiment, the carrier 280 may be formed
separately from the handle 224 and secured within the handle 224 using any

suitable fastener (e.g. bolts, pins, gluing, welding, etc.). The carrier 280 acts as

~ a bushing for the depth guide shaft 252. Apertures provided in the carrier 280

are shaped to receive the depth guide shaft 252. In an exemplary embodiment,
both the depth guide shaft 252 and the aperture include two substantially
straigl}wt edges and two substantially curved or rounded edges. As the depth
guide 212 is retracted, the depth guide shaft 252 moves into the carrier 280,
and thus into the handle 224. As the depth guide 212 is extended, the depth
guide shaft 252 moves out of the carrier 280. In this fashion, the carrier 280
provides for sliding movement of the depth guide shaft 252 within the handle
224,

[0064] To prevent dust and other debris from entering the handle 224, a
washer 260 may be provided at the bottom of carrier 280. Washer 260 is
preferably sandwiched between the carrier 280 and an extending portion of
handle 224. In a preferred embodiment, the washer 260 is made of felt or
another fabric material. A hole in the washer 260 has a shape and size
complementary to that of the depth guide shaft 252, which allows for a snug fit
of the washer 260 on the depth guide shaft 252 to prevent debris from entering

the handle 224 while still allowing the depth guide shaft 252 to move freely in
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and out of the handle 224. In addition to prevehting dust and debris from
entering handle 224, the washer 260 may also advantageously act to clean

depth guide shaft 252 as it is moved in and out of the handle 224.

[0065] The automatic locking and release mechanism 254 automatically locks
the depth guide shaft 252, and hence the depth of tool bit 220, into a locked
position. In an exemplary embodiment, the depth guidez shaft 252 is biased in
an extending direction by a compression spring 286. The depth guide shaft 252
includes a hollow center region for receiving the compression spring 286. A pin
253 is provided near the bottom of the depth guide shaft 252 which extends
through two apertures in the bottom of the depth guide shaft across the hollow
center region. The compression spring.286 extends through the hollow center
region and is connected to the pin 253.(e.g., by fixably attaching the spring 286
to the pin 253 or by simply allowing the spring 286 to rest on top of the pin
253). In an alternative embodiment, the depth guide shaft 252 may be a solid
member and the compression spring 286 may be connected to or rest on the
top of the depth guide shaft 252, In: this alternative embodiment, a shorter
compression spring may be used. One advantageous feature of providing a
longer compression spring 286 that extends through the hollow center region of
the depth guide shaft 252 to a pin 253 near the bottom of the depth guide shaft
Is that the spring may provide a substantially constant force throughout the
entire travel of the depth guide h;andle 224, The compression spring 286

extends upward to engage a seating element or peg 287 in the handle 224.

- The seating element 287 may be integrally formed as part of the carrier 280 or

may be integrally formed with the interior of the handle 224. In an alternative
embodiment, the seating element 287 is not utilized, and the top of spring 286

rests against an interior surface of the carrier 280 or the handle 224.

[0066] To offset the bias of the compression spring 286 and also hold the
shaft 252 in place, a locking plate 281 is provided within handle 224. Locking
plate 281 also includes an extending portion 282 for engaging a locking plate
release element 292. The end of the locking plate 281 opposite the extending

portion 282 rests in a groove or nhotch 285 in the carrier 280. The locking plate
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2382 further includes an aperture 283 having a shape complementary to that of
the depth guide shaft 252, so that the depth guide shaft 252 may freely travel
through the locking plate 281 when the plane of locking plate 281 is
substantially perpendicular to the axis of the depth guide shaft 252. In an
exemplary embodiment, the aperture 283 is complementary to that of j[he depth
guide shaft 252, but has a size slightly larger than the depth. guide shaft 252,
such that the shaft 252 does not contact all the walls of aperture 283 when
locking plate 282 is perpendicular to shaft 252. In an exemplary embodiment,
both the locking plate aperture 283 and shaft 252 include two substantially

opposed straight sides and two opposed curved or rounded sides.

[0067] A locking plate torsion spring 284 is provided to bias the locking plate
281 in an inclined posiﬁon relative to the axis of depth guide shaft 252. The
torsion spring 284 is attached at one end to the carrier 280. The coiled portion
of the torsion spring 284 may also engage a peg or other extension provided in
the carrier 280. The free end or leg of the torsion spring 284 rests against the
upper surface of the locking plate 281, and biases the locking plate 281 in an
Inclined posiﬁon. Since one end of the locking plate 281 rests in the groove
285, this secured end acts as a fulcrum about which the locking plate 281 may
rotate to its inclined position. In this inclined position, two walls of the aperture
283 come into contact with the surface of the depth guide shaft 252, producing
friction that locks the depth guide 212 in a locked position. In an exemplary
embodiment where the depth guide shaft 252 and apér’cure 283 include two
opposed straight edges and two opposed rounded edges, the two rounded
edges of shaft 252 and aperture 283 are in contact to provide a friction lock.
The walls of the aperture 283 may either be perpendicular to the plane of the
locking plate 281 or alternatively may be at an angle thereto. When the walls
are at an angle to the plane of the locking plate 281, the walls may be
configured to provide additional contact between the aperture walls and depth
guide shaft 252 when the locking plate 281 is in an inclined position. Thus, the
walls of the aperture 283 may be angled so that in the inclined, or locked,

position, the entire surface of the contacting walls may contact the depth guide
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- shaft 252. This results in additional friction to lock the depth guide shaft 252 in

place.

[0068] [n operation, a user of the depth guide 212 may exert a downward
force to mo“ve the depth guidé 212 into a retracted position in which the depth
guide shaft 252 is moved into the handle 224. This downward force overcomes
the force from the torsion spring 284 biasing the locking plate 281 in an inclined
position. As a result, the locking plate 281 is moved to a position substantially
perpendicular to the axis of the depth guide shaft 252, allowing free movement
of the depth guide shaft 252 in the carrier 280 and the locking plate 281.

When the applied downward force is released, the force from the torsion spring
284 again biases the locking plate 281 in an inclined position to frictipnally lock
the depth guide 212 in a new position. Notably, applying an external force to
raise the depth guide 212 will be difficult, since pulling the handle 224 or
otherwise extending the depth guide 212 will not move the locking plate 282 to
a position perpendicular to the axis of the depth guide shaft 252. Thus,
applying an upward force on the handle 224 will not allow the depth guide shaft

252 to move easily in the locking plate 281, since the walls of the aperture 283

will remain frictionally engaged with the depth guide shaft 252.

[0069] The depth guide shaft 252 is preferably released from the locked
position by actuation of a release switch 294 mounted on the handle 224. The
release switch 294 is attached to the locking plate release element 292. In an
exemplary embodiment, the locking plate release element 292 is made of a
metal or another such rigid material and includes a shaft portion 291 and circular
end portions 293 and 297. In an alternative embodiment, locking plate release
element 292 may include two shaft portions that come together in a “V”
arrangement, such that the intersection of the two shaft portions serve the
same function as circular end portion 293, as will be discussed below. The
release element 292 is coupled to the release switch 294 by attaching the
circular end portion 297 to release switch 294. The locking plate release
element 292 is also attached at the bottom of the circular end portion 293 to

the locking plate release spring 296. The locking plate release spring 296 is
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attached at the opposite end to the carrier 280 or to the interior of the handle
224, and biases the release switch 294 and locking plate release element 292 in

a retracted position.

[0070] The circular end portion 293 is designed to engage the extending
portion 283 of the locking plate 281 when the release switch 294 is actuated.
The extending portion 283 extends through the circular end portion 293
p#referably without touching the circular end portion 293. Thus, some space
remains between the extending portion 283 and the bottom interior surface of
the circular end portion 293. When the release switch 2924 is actuated by
applying an upward force on the release switch 294, such as a force from the
thumb of an operator of the depth guide 212, the upward force counteracts the
downward force from the locking plate release spring 296, and moves the
release switch 294 and the locking plate release element 292 to an extended
position. In the extended position, the bottom of the circular end portion 293
engages the extending portion 282 of the locking plate 281 and forces the
locking plate 281 into a position perpendicular to the axis of depth guide shaft
252, Thus, actuating the release switch 294 counteracts both the downward
force from the locking plate release spring 296 and the force from the torsion
spring 284. Since no downward force is applied by the user, the compression
spring 286 will force the depth guide 212 to an extended position. Upon
release of the upward force applied to the release switch 294, the locking plate
281 will return to the inclined position and the depth guide 212 will be locked in
position. It should be noted that the space between the bottom interior surface
of the circular end portion 293 and the extending portion 282 of locking plate
allows some travel in the release switch 294 before the locking plate 281 is
moved to the perpendicular position. In this manner, accidental release of the
depth guide 212 Is prevented, since a sufficient force must be applied to the
release switch 294 to cause the locking plate release element 292 to travel a
sufficient distance to engage the extending portion 282 and to overcome the

force of torsion spring 284.
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[0071] Also in a preferred exemplary embodiment of the present invention, a
depth adjustment mechanism is provided for establishihg intermediate depths of
cut. As described above with regard to the first embodiment, 3 depth

* adjustment screw 270 and first and second nuts 274 and 276 are provided.

5 . Rotation of first and second nuts 274 and 276 may be used to set the amount

by which the depth adjustment screw 270 extends from handle 224.

- [0072] As best shown in Fig. 7, also provided is a depth adjustment stop 272
having multiple raised platforms or posts 272a, 272b, 272¢ extending radially
from depth guide shaft 252. Each of the raised platforms 272a, 272b, 272c

10 may have a different height, to allow for multiple cutting depths. Preferably, the
debth adjustment stop 272 iis rotatably attached to depth guide shaft 252.
Rotating the depth adjustment stop 272 may align a selected post 272a, 272b,
272c¢ with the depth adjustment screw 270, such that when the depth guide
212 is retracted, the bottom of the depth adjustment screw 270 contaicts the

15 selected raised platform. By selecting one of the raised platforms 272a, 272D,
272c as the stop, the depth of cut may be selected without adjusting the depth

adjustment screw 270.

[0073] According to a preferred exemplary embodiment, a dust collector 300
may be attached to depth guide 212 for removing debris that may accumulate

20  during the cutting operation, as illustrated in Figs. 7, 10, and 11. The dust
collector 300 is preferably molded as a single piece, and includes an outer wall
302 shaped to fit within the depth guide base 250 around the depth guide base
aperture 256. The dust collector 300 also includes a top wall 304 attached to
the outer wall 302 and including an aperture 306 for alignment with the axis of

25  the cutting tool 200. The outer 302 and top 304 walls define an inner space
308 of the dust collector 300, from which a conduit 310 extends. The conduit
310 is adapted to have a vacuum source connected to a proximal end 314

thereof.

[0074] The dust collector 300 may preferably be affixed to the depth guide
30 base 250 on either side of rotary cutting tool 200. An aperture 316 for

-31-



10

15

20

25

30

CA 02415860 2003-01-13
WO 02/04182 PCT/US01/21782

receiving a fastener 318 such as a screw, pin, locking knob, or other acceptable
fastener is provided in the dust collector 300 on each side of the conduit 310.
The fastener 318 is inserted through the apertufe 316 and through a
comparable aperture 317 in the depth guide base 250 to lock the dust collector
300 in place. The dust guide base 250 includes an aperture 317 on each side
of the depth guide base 250. Preferably, the dust collector 300 is symmetrical,
so that the dust collector 300 may be mounted to either side of the depth guide
base 250, depending on the need of the operator. For example, an operator
may find that for a particular application, a dust collector mounted on the left
side of the rotary cutting tool 200 is preferred. The operator may remove the
dust collector 300 from the right side of cutting tool 200 by removing fastener
318. Dust collector 300 may then be pbsitioned on the left side of rotary
cutting tool 200 qnd secured by inserting the fastener 318 through the
apertures 316 and 317 and tightening the fastener 318.

[0075] As shown in Fig. 12, an edge guide 330 may be used in conjunction
with depth guide 212. The edge guide 330 includes a shaft 336 and a body
portion 332. The body portion 332 is fastened to the shaft 336 and includes a
face 334 for sliding along an edge of a workpiece to allow an operator to cut
straight lines in the workpiece. To use the edge guide 330, an operator may
slide the shaft 336 into a slot or opening 320 in depth guide base 250. The
opening 320 may include a series of extensions or bridges (not shown) that are
formed in depth guide base 250 and provide support for shaft 336. The shaft
336 may be inserted into the opening 320 a set distance, which may
correspond to the distance from the end of the workpiece that a cut will be
made by the tool 200. The distance from the face 334 to the bit 220 along
shaft 336 defines the distance from the end of the workpiece that a cut will be

produced.

(00761 To utilize the edge guide 330, the face 334 is arranged to engage a
side of a workpiece after the shaft 336 is secured to the depth guide base 250.
The tool 200 Is then moved along the surface of the workpiece, along with

handle 224 and edge guide 330. While the tool 200 is moved along the
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workpiece, the face 334 of the edge guide 330 maintains contact with the edge
of the workpieée. The edge guide 330 thus operates to maintain the tool 200 a

fixed distance from the edge of the workpiece.

[00771 The shaft 336 is secured within the opening 320 by one or more
fasteners 318. Fasteners 318 may thus serve a dual function of securing the
shaft 336 of the edge guide 330 and the dust collector 300. The fastener 318
extends through the aperture 317 such that the end of the fastener 318
contacts a top edge of the shaft 336. Tightening the fastener 318 forces the

shaft 336 into a locked position by forcing the shaft 336 against an extension or

“bridge (not shown) formed in the . depth guide base 250. In an alternative

embodiment, the opening 320 comprises an elongated aperture or channel in the

base 250, such that tightening the fastener 318 forces the shaft 336 against an
interior surface ofh the channel. Loosening the fastener 318 to release the shaft
336 allows sliding movement of the shaft 336 within the opening 320. In this
manner, the distance from the face to the bit 220 may be modified without

removing the edge guide 330 from the base 250.

[0078] In an exemplary embodiment, the edge guide 230 may be configured
to allow a user of the tool 200 to cut circles in a workpiece. A cylinder or pin
(not shown) may extend from the bottom surface of the shaft 336 or body
portion 332 to provide a center point for a circle. In operation, the pin is
inserted into a workpiece by inserting the pin into a hole in the workpiece or by
forcing the pin into a workpiece. The location of the pin acts as a center for a
circle that will be cut by a cutting tool 200 attached to the edge guide 330. A
user may grasp the cutting tool with one hand and apply pressure to the
location of the pin, and rotate the cutting tool around a circular path about the
pin. In this manner, the edge guide may be configured for allowing a user to

form circular cutting paths in a workpiece.

[0079] Although the present invention has been described with reference to
certain exemplary- and preferred embodiments, those of skill in the art will

recognize that changes may be made in form and detail without departing from
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the spirit and scope of the invention as delineated by the appended claims.
Those skilled in the art will appreciate that certain of these advantages can be
obtained separately through reconfiguring or otherwise modifying the foregoing

structure without departing from the spirit and scope of the invention.

-34-



10

15

20

CA 02415860 2008-03-19

What is claimed is:
1. A depth guide for a hand-held power tool, comprising:
a depth guide base;

a depth guide shaft attached to the depth guide base and configured to move

between an extended and retracted position; and

an automatic locking and release mechanism adjacent to the depth guide shaft for
automatically locking the depth guide shaft into a locked position when the depth guide shaft 1s

moved into a desired position;

wherein the automatic locking and release mechanism comprises a locking plate
adjacent to the depth guide shaft that is mounted in a hand-held power tool handle and the depth
guide shaft extends from the hand-held power tool handle.

2. The depth guide of claim 1, wherein the hand-held power tool handle is attachable

to and detachable from a hand-held power tool.

3. The depth guide of claim 1, further comprising means for biasing the depth guide
shaft into an extended position when the depth guide shaft is released from the locked position.

4, The depth guide of claim 3, wherein the means for biasing the depth guide shaft
into the extended position includes a spring coupled to the depth guide shaft.

3. The depth guide of claim 1, wherein the automatic locking mechanism
automatically locks the depth guide shaft into a locked position by preventing movement of the
depth guide shaft in the extending direction while allowing movement of the depth guide shaft in

the retracting direction.

6. The depth guide of claim 1, further comprising a release switch coupled to the

automatic locking mechanism to release the depth guide shaft from the locked position when the

release switch is activated.
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7. The depth guide of claim 6, wherein the locking plate comprises an aperture and
friction between walls of the locking plate aperture and the depth guide shaft locks the depth

guide shaft in the desired position.

8. The depth guide of claim 6, wherein the locking plate is inclined relative to the
S longitudinal axis of the depth guide shaft when the depth guide shaft is in the locked position.

0. A depth guide for a hand-held power tool, comprising:

a depth guide base;

a depth guide shaft attached to the depth guide base and configured to move

between an extended and retracted position; and

10 an automatic locking and release mechanism adjacent to the depth guide shaft for
automatically locking the depth guide shaft into a locked position when the depth guide shaft 1s

moved into a desired position;

wherein the automatic locking and release mechanism comprises a locking plate

adjacent to the depth guide shaft;

15 further comprising a depth adjustment mechanism coupled to the depth guide

shaft to prevent movement of the depth adjustment shaft in a retracting direction beyond a

selected amount.
10. A depth guide for a hand-held power tool, comprising:
a depth guide base;

20 a depth guide shaft attached to the depth guide base and configured to move

between an extended and retracted position; and

an automatic locking and release mechanism adjacent to the depth guide shaft for

automatically locking the depth guide shaft into a locked position when the depth guide shaft 1s

moved into a desired position;

- 36 -



CA 02415860 2008-03-19

wherein the automatic locking and release mechanism comprises a locking plate

adjacent to the depth guide shaft;
further comprising an edge guide coupled to the depth guide base.

11.  The depth guide of claim 10, wherein the edge guide includes a shaft and the
5  depth guide base includes an aperture, the edge guide shaft being adapted to be received in the
aperture of the depth guide base.

12. A depth guide for a hand-held power tool, comprising:
a handle;

a depth guide base;

10 a depth guide shaft attached to the depth guide base and received in the handle;

and

a locking element provided in the handle for securing the depth guide shaft in a
locked position when the depth guide shaft is moved to a desired position, the locking element

including an aperture through which the depth guide shatt extends.

15 13.  The depth guide of claim 12, wherein the handle is attachable to and detachable

from a hand-held power tool.

14.  The depth guide of claim 12, wherein the depth guide shaft extends substantially
perpendicular from the depth guide base.

15.  The depth guide of claim 12, wherein the depth guide shaft is mounted for sliding

20 movement in the handle.

16.  The depth guide of claim 15, wherein a portion of the locking element adjacent to
the aperture engages the depth guide shaft when the depth guide shaft is secured in the locked

position.
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17.  The depth guide of claim 12, further comprising a release switch coupled to the
handle and a locking element release element which engages the locking element and is coupled

to the release switch.

18.  The depth guide of claim 12, wherein the plane of the locking element 1s not
substantially perpendicular to the longitudinal axis of depth guide shaft when the depth guide

shaft 1s in the locked position.

19.  The depth guide of claim 12, wherein the aperture in the locking element 1s
configured for allowing sliding movement of the depth guide shaft when the locking element 1s
substantially perpendicular to the axis of the depth guide shatft.

20.  The depth guide of claim 12, further comprising means for biasing the depth
guide shaft into an extended position when the depth guide shaft is released from the locked

position.

21.  The depth guide of claim 12, further comprising a depth adjustment mechanism

whereby movement of the depth guide shaft in a retracting direction beyond a selected amount 1s

prevented.

22.  The depth guide of claim 21, wherein the depth adjustment mechanism includes a

threaded element provided in the handle and extending therefrom and a depth adjustment stop
coupled to the depth guide shaft that contacts the threaded element when the depth guide shatft 1s

moved in a retracting direction to prevent movement of the depth guide shatt.

23.  The depth guide of claim 22, wherein the depth adjustment stop includes a
plurality of platforms, each of the platforms having a different height, wherein the depth guide
stop is configured to allow alignment of at least one of the platforms with the threaded element.

24.  The depth guide of claim 12, further comprising a dust collector or an edge guide
attached to the depth guide base.

25.  An automatic-locking depth guide for a hand-held power tool, comprising:

a handle for a hand-held power tool;
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a release switch coupled to the handle;
a depth guide base;

a depth guide shaft attached to the depth guide base and mounted in the hand-held
power tool handle such that the depth guide shaft extends from the hand-held power tool handle;

and

a depth guide locking mechanism contained within the handle, the locking
mechanism including a locking plate, the locking plate comprising an aperture through which the
depth guide shaft extends and an extension for engaging a release element coupled to the release

switch.

26.  The depth guide of claim 25, wherein the handle is removably attached to a hand-

held power tool.

27.  The depth guide of claim 26, wherein the handle includes a cam lock for securing
the handle to a hand-held power tool and the locking mechanism locks the depth guide shaftin a
locked position when the depth guide shaft 1s moved to a desired position.

28.  The depth guide of claim 25, wherein the release switch releases the depth guide
shaft from the locked position when actuated.

29.  The depth guide of claim 25, wherein a portion of the locking plate engages the
depth guide shaft when the depth guide 1s in a locked position.

30.  The depth guide of claim 25, wherein the depth guide shaft may slide freely when
the locking plate is substantially perpendicular to the axis of the depth guide shaft.

31.  The depth guide of claim 25, further comprising a depth guide stop coupled to the
depth guide shaft, the depth guide stop comprising a rotating member having a plurality of posts,

the posts having differing heights.

32.  The depth guide of claim 25, further comprising at least one spring for biasing the

handle 1n an extended direction.
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