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(54) ELECTRICAL WOOD-MILLING MACHINE

(57) A router (20) is provided with a digital display
device (5). The route has a depth rod (4) that includes a
first sensor element (10) movable with respect to a sec-
ond sensorelement (11) thatis mounted ona motor hous-

ing (2). The sensor elements transmit a position signal
to the digital display device for reading of the displace-
ment of the depth rod relative to the motor housing. This
helps to reduce human error of incorrect reading.
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Description

[0001] The present invention generally relates to a
router, and in particular to a router with a digital display
device.

[0002] Recently, routers are often provided with a
mechanism, such as adjustable rods and scales with in-
dicators, for setting and/or adjusting the cutting depth of
a router bit. For example, US Patent No. 4,272,821 dis-
closes a router comprising a position encoding device
coupled to a depth adjustment device. The encoding de-
vice provides displacementinformation of a router bit that
moves with a motor housing relative to a router base to
a microprocessor, and a digital display device, which is
coupled to the microprocessor, displays a precise digital
reading of cutting depth of router bit that is obtained from
the relative displacement of the router bit. However, the
router lacks of a locking device such that the router must
be adjusted to obtain the desired cutting depth before
routing operation. Further, the router bit extends beyond
the router base such that the router is incapable of plunge
routing operation. US Patent No. 5,191,921 discloses a
plunge router, which comprises a depth rod which can
be set to a desired cutting depth. An operator of the
plunge route may apply a downward force on a motor
housing of the plunge router against the biasing force of
an elastic element to drive a bit of the plunge route to a
predetermined depth set by the depth rod. The router
comprises a moving member that follows a scale ar-
ranged in the motor housing to indicate the cutting depth.
The operators can read the figures or indexes on the
scale in performing a routing operation; however human
error may occur in reading the scale, which makes it dif-
ficult to obtain very high precision machining result.
[0003] In order to overcome the above-mentioned
problems, the present invention provides a router which
is capable of plunge routing operation in which cutting
depth of a route bit is precisely read by a digital display
device.

[0004] Thus, the present invention provides a router,
which comprises a router bit driven by a motor, a motor
housing enclosing the motor, a base coupled to the motor
housing, and a depth rod attached to the motor housing
and movable in a direction substantially perpendicular to
the base. The depth rod comprises a first sensor element
and the motor housing carries a second sensor element
opposing the first sensor element. The router further
comprises a digital display device connected to one of
the first and second sensor elements. The router further
comprises a depth adjusting mechanism for moving the
depth rod and the depth adjusting mechanism comprises
an operation knob, a gear mounted to the operation knob,
arack connected to the depth rod and mating and driven
by the gear. The router comprises a locking bolt disposed
in the motor housing for selectively securing the depth
rod at a selected position.

[0005] As compared to the conventional devices, the
router in accordance with the present invention is advan-
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tageous in that a depth rod is moveably connected to the
motor housing and a sensor element transmits a position
signal to a digital display device, which provides a direct
visual display of positional data so that the router is ca-
pable of a plunge routing operation on the basis of precise
positioning effected with the depth rod. As a conse-
guence, human error in data reading is eliminated and
high precision machining is realized.

[0006] The presentinvention will be describedin great-
er detail hereinafter in connection with an embodiment,
reference being hand to the drawings, in which:

Figure 1 is a front view of a preferred embodiment
of the router of the present invention;

Figure 2 is a left side view of the router shown in
Figure 1, with portions removed to illustrate the in-
ternal construction of the router; and

Figure 3is an enlarged view of a portion of the router
shown in Figure 2.

[0007] Referring to Figure 1, a preferred embodiment
to which the present invention is applied comprises a
router, which is indicated with reference numeral 20. The
router 20 comprises a router bit 1 driven by a motor (not
shown), a motor housing 2 enclosing the motor, a base
3 vertically spaced from the motor housing 2 and coupled
to the motor housing 2 by a pair of parallel plunge rods
9, a pair of handles 12 preferably integrally formed with
the motor housing 2, a depth rod 4, a stop member 7, an
adjustable mechanism 8, and a digital display device 5.
The stop member 7 is mounted on a surface of the base
3 facing the depth rod 4. The digital display device 5
comprises a display element 51, an on/off switch 52, a
reset switch 53 that is positioned below the display ele-
ment 51 for resetting the reading of the display element
51 to zero, a mode switch 54 that is positioned below the
display element 51 for switching between for example
English and Metric unit read-outs.

[0008] Referring to Figures 2 and 3, the depth adjust-
able mechanism 8 of the router 20 is provided in the motor
housing 2 and includes an operation knob 13. The oper-
ation knob 13 is connected to a gear 14 that engages a
rack 15 coupled to the depth rod 4. When the operation
knob 13 is rotated, the gear 14 rotates and causes the
rack 15 to move in a direction perpendicular to the base
3 s0 as to adjust the position of the depth rod 4 relative
to the stop member 7 mounted on the base 3. Apparently,
the depth adjustable mechanism 8 can be embodied in
various forms, such as those comprising a worm gear
and a worm or a threaded rod and a nut, as substitutes
for the gear and rack arrangement. The rack 15 is se-
cured to the depth rod 4, and a first sensor element 10
is attached to and movable in unison with the depth rod
4 in the direction perpendicular to the base 3. The digital
display device 5 is mounted to the motor housing 2 in
such a way that the digital display device 5 and the motor
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housing 2 form a space therebetween in which the depth
rod 4 is moveably accommodated. It is obvious that the
digital display device 5 can be mounted to any suitable
location on the motor housing 2, which allows for easy
reading of the display device 5.

[0009] The digital display device 5 is connected to the
first sensor element 10, or the digital display device 5
can be alternatively connected to a second sensor ele-
ment 11. In the embodiment illustrated, the first sensor
element 10 moves relative to the second sensor element
11 in order to generate a position signal which is trans-
mitted to the digital display device 5 to be displayed on
the display element 51. The second sensor element 11
is mounted to the motor housing 2 and opposes to the
first sensor element 10. In the preferred embodiment, the
second sensor element 11 is arranged at the side of the
digital display device 5 that faces the depth rod 4. A lock-
ing bolt 6 is provided in the motor housing 2 and can be
rotated to engage and thus secure the depth rod 4 at a
predetermined position. A locking knob 16 is provided in
the motor housing 2 and can be rotated to secure the
motor housing 2 to the base 3 at a predetermined posi-
tion. The first sensor element 10 and the second sensor
element 11 can be a capacitance transducer, or alterna-
tively a potentiometer based sensor or an optical sensor
known in the art.

[0010] To operate the router, the router is first posi-
tioned on a work piece and the operator applies a down-
ward force on the motor housing 2 against the biasing
force of an elastic element, generally by pressing the
handles 12 to thereby move the router bit 1 downward
into contact with the work piece and the locking knob 16
is then applied to lock and secure the motor housing 2
insuch a position. The operator then rotates the operation
knob 13 to rotate the gear 14 and thus moving the rack
15 with respect to the motor housing. The rack 15 is cou-
pled to the depth rod 4 and thus the depth rod 4 is moved
with the rack 15 with respect to the motor housing 2 until
the depth rod 4 is brought into contact with the stop mem-
ber 7 of the base 3. The operator then unlocks the locking
knob 16 and releases the handles 12. The motor housing
2, being biased by the elastic element, automatically
moves upward back to into the original position. The op-
erator actuates the on/off switch 52 to turn the digital
display device 5 on, and then depresses the reset switch
53 to zero the display element 51. After the above proc-
ess is done, the operator adjusts the depth adjustable
mechanism 8 and again rotates the operation knob 13
to move the depth rod 4 relative to the motor housing 2
while observing the digital display device 5 until a desired
depth is indicated on the display device 5, whereupon
the operator tightens the locking bolt 6 to secure the depth
rod 4 in place with respect to the motor housing 2. The
operator operates the handles 12 again to depress the
motor housing 2 towards the base 3 until the depth rod
4 gets into contact with the stop member 7. At this time,
the router bit 1, which is coupled to the motor housing 2,
reaches the desired cutting depth. In case a stepped
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groove is to be machined with respect to the initial cutting
depth, the operator can depress the reset switch 53 to
zero the display element 51, and then directly adjusts the
operation knob 13 until a desired height of the stepped
groove is indicated on the display element 51 of the dis-
play device 5 and thereafter, a plunge routing operation
can be initiated. Alternatively, with no zeroing operation
being performed, the operator can directly adjust the op-
eration knob 13 until an increase of height or depth, which
is indicated on the display element 51, equals to the de-
sired height of the groove, and thereafter, the operator
begins the plunge routing operation.

Claims

1. Arrouter (20) comprising a router bit (1) driven by a
motor, a motor housing (2) enclosing the motor, a
base (3) coupled to the motor housing (2), and a
depth rod (4) disposed in the motor housing (2) and
movable in a direction perpendicular to the base (3),
characterized in that a first sensor element (10) is
attached to the depth rod (4) and a second sensor
element (11) is mounted to the motor housing (2)
and opposes the first sensor element (10), the router
(20) further comprising a digital display device (5)
connected to one of the fist sensor element (10) and
the second sensor element (11).

2. Arouteraccording to Claim 1, characterized in that
the router (20) comprises a depth adjustable mech-
anism (8) for moving the depth rod (4).

3. Arouteraccording to Claim 2, characterized in that
the depth adjustable mechanism (8) comprises an
operation knob(13), a gear (14) coupled to the op-
eration knob (13), a rack (15) mounted to the depth
rod (4) and mating and driven by the gear (14).

4. Arouteraccording to Claim 1, characterized in that
the router (20) comprises a locking bolt (6) disposed
in the motor housing (2) for securing the depth rod
(4) at a selected position.
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