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(57)  An improved portable wood planing machine
(10) for the surface planing of wooden planks or boards
(29) is provided. The machine has a switched reluctance
motor. In an exemplary embodiment, the planing ma-
chine (10) includes a carriage assembly (26) locking
mechanism (110) for locking the carriage assembly (26)
relative to a plurality of vertical support columns (82) to
thereby vertically fix the carriage assembly (26). In one
form, the carriage assembly locking mechanism (110)

includes a plurality of levers which cooperate to engage
the support columns (82) of the carriage assembly. The
exemplary embodiment further includes a depth stop
adjustment mechanism (350) which allows the operator
to accurately select a minimum workpiece depth from
one or more predetermined depths and a material re-
moval indicator assembly (370) operable for enabling
the user of the planing machine to accurately determine
the amount of material to be removed during each pass
of the workpiece (29).
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Description

The present invention generally relates to wood-
working. More particularly, the present invention relates
to a portable wood planing machine for the surface plan-
ing of wooden planks or boards.

Most prior art planers use universal motors and
gear or belt reduction drives to power a saw blade. For
turning the universal motor on and off in a convenient
manner, a switch is utilised. Recent models of prior art
planers may also employ a brake to shorten the coast
downtime of the saw blade. This is accomplished by re-
connecting the universal motor into a short circuited
generator. This is sometimes referred to as "regenera-
tive" braking or "dynamic" braking. A separate circuit op-
erated by a second contact of the switch engages and
disengages the brake. Unfortunately, the optimum
brush timing, or "brush lead," is different for a motor and
a generator. Thus, braking the motor in the manner de-
scribed above increases wear and tear on the motor
brush and commutator. In addition, the braking action of
a universal motor decreases sharply as the motor slows
down, increasing the total stopping time.

As will be seen in the discussion that follows, the
present invention employs a switched reluctance motor
which eliminates the aforementioned problems associ-
ated with universal motors, particularly those that em-
ploy regenerative or dynamic braking.

According to the present invention, a portable wood
planing machine is provided which includes a switched
reluctance motor. Further, the planing machine may also
include a carriage assembly locking mechanism for
locking the carriage assembly relative to a plurality of
vertical support columns to thereby vertically fix the car-
riage assembly. In one preferred embodiment, the car-
riage assembly locking mechanism includes a plurality
of linkages which cooperate to create a locking force be-
tween opposing pairs of the vertical support columns.

Preferred embodiments of a wood planing machine
will now be described with reference to the accompany-
ing drawings, in which:

Figure 1 is a perspective view of a portable wood
planing machine illustrating a workpiece such as a
wooden board in broken lines partially inserted be-
tween the carriage assembly and platen of the plan-
ing machine;

Figure 2 is an exploded perspective view of various
elements of the portable wood planing machine of
Figure 1 generally associated with an upper portion
thereof;

Figure 3 is an exploded perspective view of various
elements of the portable wood planing machine of
Figure 1 generally associated with a lower portion
thereof;

Figure 4 is an enlarged perspective view of the com-
pressible linkage of a preferred embodiment of a
carriage assembly locking mechanism shown in
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Figure 2, the compressible linkage illustrated prior
to assembly;

Figure 5 is a simplified side view of the carriage as-
sembly locking mechanism of Figure 2 shown in an
unlocked condition;

Figure 6 is a simplified side view of the carriage as-
sembly locking mechanism of Figure 2 shown in a
locked condition;

Figure 7 is an enlarged view of one of the post
clamps of Figure 2;

Figure 8 is an enlarged view of one of the mounting
members of Figure 2;

Figure 9 is a simplified top view of a modified car-
riage assembly shown in operative arrangement
with a first alternative carriage assembly locking
mechanism;

Figure 10 is an enlarged top view of a portion of the
carriage assembly shown in Figure 9 illustrating two
of the vertical support columns in relationship to the
casting of the carriage assembly, the vertical sup-
port columns being shown in an unloaded condition
in which the carriage assembly is permitted to freely
move vertically with respect thereto;

Figure 11 is an enlarged top view of a portion of the
carriage assembly locking mechanism of Figure 9
showing one of the locking members in a locking
state in which the vertical support columns illustrat-
ed are loaded so as to engage the side wall of their
respective carriage assembly aperture and prohibit
vertical movement of the carriage assembly;
Figure 12 is a simplified perspective view of a sec-
ond alternative embodiment of a carriage assembly
locking mechanism;

Figure 13 is a side view of a third alternative car-
riage assembly locking mechanism operable for
use with the portable wood planing machine of Fig-
ure 1;

Figure 14 is a top view of the locking mechanism of
Figure 13;

Figure 15 is an enlarged top view of a portion of the
locking mechanism of Figure 14;

Figure 16 is front view taken in the direction of the
line 16-16 of Figure 15;

Figure 17 a rear view taken in the direction of the
line 17-17 of Figure 16;

Figure 18 is a partial view similar to Figure 16 illus-
trating a tension adjustment mechanism;

Figure 19 is a top view of the portion of the linkage
arrangement shown in Figure 18;

Figure 20 is a view similar to Figure 19 showing an
alternative interconnection of the linkage arrange-
ment of Figure 13;

Figure 21 is a top view of a fourth alternative car-
riage assembly locking mechanism operable for
use with the portable wood planing machine of Fig-
ure 1;

Figure 22 is a top view of a fifth alternative carriage
assembly locking mechanism operable for use with
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the portable wood planing machine of Figure 1, il-
lustrated with an upper casting portion of the car-
riage assembly removed for purposes of illustration;
Figure 23 is a cross-sectional view taken through
the lines 23-23 of Figure 22 illustrated to further in-
clude the upper casting portion of the carriage as-
sembly;

Figure 24 is a schematic diagram illustrating the
electronic actuator of the present invention and its
electrical interconnection with the planing machine
of Figure 1;

Figure 25 is an enlarged perspective view of the
depth stop adjustment mechanism of Figure 3;
Figure 26 is a simplified front view of a portion of
the material removal indicator assembly shown in
Figure 1 illustrating an indicator in operative rela-
tionship with a workpiece engaging member;
Figure 27 is a side view of the material removal in-
dicator assembly of Figure 24 illustrated in opera-
tive engagement with a workpiece (shown in broken
lines);

Figure 28 is a front view of a scale magnification
assembly;

Figure 29 is a cross-sectional view taken through
the line 29-29 of Figure 28; and

Figure 30 is a block diagram of a control circuit for
operating a switched reluctance motor that drives
the rotatably mounted saw blade.

The present invention provides an improved porta-
ble wood planing machine for the surface planing of a
workpiece such as a wooden board or plank. As will be-
come apparent below, the present invention more par-
ticularly relates to various features of a planing machine.
Many of these various features, which are described in
detail below, are shown cooperatively arranged within a
single planing machine. However, it will be appreciated
that the scope of the present invention as it independ-
ently relates to each of the features described is not so
limited. In other words, while an exemplary embodiment
of a planing machine is shown and described, it will be
understood that the various features may be utilised in-
dependent from one another.

Turning generally to the drawings in which identical
or equivalent elements have been denoted with like ref-
erence numerals and specifically to Figures 1 through
3 thereof, an exemplary wood planing machine con-
structed in accordance with the teachings of the present
invention is illustrated and identified generally at refer-
ence numeral 10. The planing machine 10 is shown to
include a frame 12 having a pair of opposing sides 14
and 16, atop 18 and base 20 including a support platen
22 and a pair of support feet 24. The elements of the
frame 12 are interconnected in a conventional manner
with threaded fasteners 25.

The planing machine 10 is also shown to include a
carriage assembly 26 including an integrally formed
casting 27. The carriage assembly 26 cooperates with
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the support platen 22 to define a workpiece opening 28.
In one application, the workpiece opening 28 of the port-
able wood planing machine 10 is sized to accommodate
a workpiece 29 (shown in hidden lines in Figure 1) hav-
ing a nominal width of twelve and one-half inches or
less. Transfer of the portable planing machine 10 is fa-
cilitated through a pair of carry handles 30 extending
from opposing sides of the top 18 which are retractable
to storage positions.

The planing machine 10 also includes forwardly ex-
tending and rearwardly extending feed tables 36 and 38
for further supporting the workpiece during operation of
the planing machine 10. The forwardly and rearwardly
extending feed tables 36 and 38 are each pivotally at-
tached to the base 20 through a pair of support arms 40
which are attached to the feed tables 36 and 38 with
fasteners. More specifically, fasteners 44 pass through
apertures 46 formed in the ends of the support arms 40
and engage threaded apertures 48 formed in integrally
formed boss portions 50 of the base 20. As a result, the
forwardly and rearwardly extending feed tables 36 and
38 are upwardly foldable from their positions shown in
Figure 1 to storage positions substantially adjacent the
front and rear of the planing machine 10, respectively.

With reference to the exploded view of Figure 2, a
cutter head assembly 52 is shown to be carried by the
carriage assembly 26 adjacent the workpiece opening
28 and is generally identified with reference numeral 52.
The cutter head assembly 52 includes a cutter head 54
rotationally mounted to the carriage assembly 26 in a
generally conventional manner and driven by a belt 56
interconnected to an electric motor (not shown). The
cutter head assembly 52 further includes at least one
blade 58 removably attached to the cutter head 54. As
illustrated, the blade 58 is attachable to the cutter head
54 by fasteners 60 which pass through holes 62 formed
in a retention plate 64 and slots 66 in the blade 58 and
engage aligning threaded apertures 68 formed in the
cutter head 58. Power to the motor is controlled by a
manually operated switch 72 extending from the front
face of the carriage assembly 26. During normal oper-
ation, the cutter head assembly 52 is shielded by a cover
70 assembly. The cover 70 is removably attached to the
carriage assembly 26 in a conventional manner to facil-
itate blade replacement.

A workpiece feed arrangement 74 including a pair
of feed rollers 76 is also carried by the carriage assem-
bly 26. The feed rollers 80 are positioned adjacent the
workpiece opening 28 and are driven by a motor (not
shown) located within the carriage assembly 26. A drive
arrangement 78 includes a drive chain (partially shown
in Figure 2 at 80) which interconnects the motor and the
pair of feed rollers 76. During operation, rotation of the
feed rollers 80 functions to draw the workpiece 29
through the workpiece opening 28 at a controlled rate
and further functions to position the workpiece 29 a con-
stant vertical distance from the cutter head 54.

With specific reference tothe exploded views of Fig-
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ures 2 and 3, the carriage assembly 24 is shown to be
slidably mounted to a plurality of support columns or
support posts for bidirectional vertical movement. Fig-
ure 3 illustrates one of the support columns which has
been identified with reference numeral 82. Each of the
plurality of support columns 82 is generally cylindrical
and includes a lower end 84 which engages a circular
recesses 86 formed in the base 20 of the frame 12. The
support columns 82 also include upper ends 88 which
engage similar recesses (not shown) formed in the un-
derside of the top 18. Threaded fasteners 90 pass
through apertures 92 in the top 18 and base 20 and en-
gage tapped holes (not shown) in the lower and upper
ends 84 and 80 of the support columns 82. In the em-
bodiment illustrated, four support columns 84 support
the carriage assembly 24. The carriage assembly 24
may selectively be translated upward or downward
along a path of travel and is guided by integrally formed
apertures 94 located in the four corners casting 26 of
the carriage assembly 24.

The depth of cut of the workpiece 40 is selected
through adjustment of the height of the carriage assem-
bly 26 relative to the base 20. Adjustment is controlled
through manual rotation of a handle assembly 96 inter-
connected to a pair of drive rods 100. The drive rods
100 threadably engage the casting 27 of the carriage
assembly 26 and are interconnected at their lower ends
with a sprocket arrangement 102.

A coil spring 104 surrounds the lower portion of
each of the drive rods 100. The coil springs 104 are op-
erative for producing an upwardly directed force which
opposes a substantial portion of the weight of the car-
riage assembly 26. As a result, a comparable amount
of effort is required for vertically advancing the carriage
assembly 26 in either of an upward direction or a down-
ward direction.

The arrangement for translating the carriage as-
sembly 26 is described in further detail in U.S. Serial No.
08/659,685, filed June 5, 1996 and entitled "Apparatus
for Adjusting the Relative Positions of Two Components
of a Power Tool". U.S. Serial No. 08/659,685 is incorpo-
rated by reference as if fully set forth herein.

As shown in Figure 2, a depth scale 106 is attached
the side 14 of the frame 12 which is marked with indicia
indicating the desired thickness for the workpiece 29.
The depth scale 106 cooperates with a pointer 108 car-
ried by the carriage assembly 26. As the carriage as-
sembly 26 is vertically translated, the location of the
pointer 108 on the depth scale 106 indicates the desired
thickness of the workpiece 29.

With the foregoing description of the wood planing
machine 10 shown in Figures 1 through 3 as back-
ground, the various principal features of the present in-
vention will now be described.

With continued reference to Figures 1 through 3 and
additional reference to Figures 4 through 8, a first pre-
ferred embodiment of a carriage assembly locking
mechanism 110 constructed in accordance with the
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present invention will now be described. With initial ref-
erence to the exploded view of Figure 2, the carriage
locking mechanism is shown to include a manual oper-
able handle 112, two pairs of cooperating locking link-
ages 114 and post clamps 116 associated with each of
the four vertical support posts 82.

The post clamps 116 are formed of metal or other
suitable memory retaining material and are attached to
a mounting member 118 integrally formed with the cast-
ing 27. As illustrated, each of the post clamps 116 in-
cludes an arcuate clamping portion 120 and a mounting
flange 122. The mounting flange 122 includes a pair of
apertures 124 which align with apertures 126 formed in
a mounting surface 128 of the mounting members 118.
The mounting members 118 also include a generally cy-
lindrical guide portion 130 which cooperate with aper-
ture 94 for vertically guiding of the carriage assembly
26. As willbecome apparent below, the post clamps 116
are resiliently deflectable from a normal, unclamped po-
sition to a clamped position. When in their clamped po-
sitions, the post clamps 116 engage their associated
support post 82 and thereby prevent vertical translation
of the carriage assembly 26.

A locking force for deflecting the post clamps 116 is
created by the two pairs of locking linkages 110 in re-
sponse to selective movement of the handle 112. Each
pair of the locking linkages 110 is substantially identical
and is operable to create a locking force for two of the
vertical support posts 82. Given the similarity of the two
pairs of locking linkages 110, a complete understanding
can be had through reference to the single pair 110
shown in Figures 4 through 6.

As illustrated, each pair of locking linkages 110 in-
cludes a first linkage of fixed length 134 pivotally at-
tached to a second linkage 136 of variable length for
relative rotation about a pivot defined by a reduced di-
ameter end 138 of the handle 112. Opposite ends of the
fixed and variable length linkages 134 and 136 are piv-
otally interconnected with two of the second post clamps
116. To this end, the opposite ends of the fixed and var-
iable length linkages 134 and 136 are formed to include
apertures 140 which receive fasteners 142 and pass
through formed apertures 144 in the post clamps 116.

As specifically shown in Figure 4, the variable
length linkage 110 includes first and second members
146 and 148 which are telescopically related. In this re-
gard, an end 150 of the first member 146 of the variable
length linkage 110 is integrally formed to partially define
a channel 152 for telescopically receiving an adjacent
end 153 of the second member 148. A biasing member
preferably in the form of a coil spring 154 is captured by
the first and second members 146 and 148 of the vari-
able length linkage 110. The coil spring 154 is retained
by opposing prong tabs 156 integrally formed with each
of the first and second members 146 and 148 which the
coil spring 154 surrounds.

As shown in the enlarged perspective view of Figure
4, the first member 146 of the compressible linkage 136
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includes a tab 158 which is used to secure the first and
second members 146 and 148 in a telescopic relation-
ship. When the second member 148 is initially telescop-
ically received by the first member 146, the tab 158 of
the first member 146 is inelastically bent out of the plane
of the first member 146 toward the second member 148
where it is permitted to engage a longitudinally oriented
slot 160 therein. The limits of travel of the second mem-
ber 148 telescopically relative to the first member 146
are defined by the longitudinal slot 160.

As specifically shown in Figures 5 and 6, the first
and second linkages 134 and 136 are rotatable relative
to one another between a unclamped position (shown
in Figure 5) and a clamped position (shown in Figure 5).
Such rotation of the linkages 13 and 136 is directly con-
trolled by the handle 112. In the unclamped position of
Figure 5, clamping surfaces 120 of the post clamps 116
are displaced from the vertical support columns 82 and
vertical translation of the carriage assembly 26 is per-
mitted. When the handle 112 is rotated downwardly as
shown by the arrow identified with reference letter A in
Figure 5, the locking linkages 134 and 136 are rotated
to an overcentre position and a clamping force causes
the vertical support columns 82 to be clamped by the
post clamps 116. The biasing member 154 of the com-
pressible linkage 146 functions to maintain a moderate
clamping force throughout rotation of the locking linkag-
es 134 and 136 relative to one another. As a result, the
locking linkages 134 and 136 can be moved from their
overcentre position without undue force being applied
to the handle 112.

Turning to Figures 9 through 11, a modified casting
170 is illustrated in cooperative association with a first
alternative carriage assembly locking mechanism 172.
With initial reference to Figure 9, a simplified view of the
casting 170 is illustrated removed from the remainder of
the planing machine 10 and is shown to include four ap-
ertures 174. The four apertures 174 are adapted to re-
ceive a corresponding number of support columns 82.
As is shown in the enlarged partial top view of Figure
10, the apertures 174 are toleranced with respect to their
corresponding support column 82 such that a minimal
amount of operating clearance normally is present be-
tween the support columns 82 and their respective ap-
ertures 174 when the support columns 82 are not under
load. This operating clearance permits the carriage as-
sembly 26 to normally move freely in a vertical direction
with respect to the support columns 82 when the handle
assembly 96 is operated.

The first alternative carriage assembly locking
mechanism 172 is shown to include first and second
substantially symmetrical locking linkages 176. As will
become apparent, each of the locking linkages 176 is
operable to create a locking force between two of the
vertical support columns 82 and their respective aper-
tures 174. Given the symmetry of the locking linkages
176, a complete understanding can be had through ref-
erence to a first of the locking linkages 176 shown in an
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enlarged view in Figure 11. As shown in Figure 11, the
locking linkage 176 includes a first member 178 and a
second member 180. The first member 178 is generally
S-shaped and includes an aperture 182 located adja-
cent a first end 184 for rotatably receiving one of the
vertical support columns 82. In the exemplary embodi-
ment illustrated, the first member 178 of the locking link-
age 176 includes an intermediate segment 186 inter-
connecting the first end 184 and a second end 188. The
second end 188 extends forwardly beyond the carriage
assembly 26. The second member 180 of the locking
linkage 176 includes a first end 190 having an aperture
192 for receiving a second of the vertical support col-
umns 82 and a second end 194 pivotally attached to the
first member 178 with a pivot pin 196.

The locking linkage 176 is movable between an un-
locked condition in which the carriage assembly 26 is
permitted to move freely in a vertical direction with re-
spect to the vertical support columns 82 and a locked
condition in which such vertical movement is prohibited.
The locked condition is shown in Figure 11 in which the
locking linkage 176 deflects the vertical support column
82 into the sides of their corresponding apertures 174.
When the first member 178 of the locking linkage 176 is
rotated in a clockwise direction (as shown with reference
to Figure 11), opposing forces are created by the first
and second members 178 and 180 against the vertical
support columns 82. These forces result in deflection of
the vertical support columns 82 which is limited by the
apertures 174 in the casting 170 and create significant
frictional forces between the vertical support columns
82 and the carriage assembly 26. The geometry of the
locking linkage 176 permits a relatively small force to be
applied to the second end 188 of the first member 178
for causing a high force to be developed by the locking
linkage 176 against the vertical support columns 82.

With continued reference to Figures 9 and 11, the
second end 188 of each of the first members 178 are
formed to include aligning horizontal apertures 198
through which a draw link 200 is passed. A quick release
cam lever 202 is provided at a first end 204 of the draw
link 200 for the application of force to move each of the
locking linkages 176 to its locked position. At the second
end 206 of the draw link 200, an adjusting nut 208 is
provided for setting the load required to move the lock-
ing linkages 176 to their locked condition.

With reference to Figure 12, a second alternative
embodiment of a carriage assembly locking mechanism
210 will be described. Similar to the first alternative em-
bodiment, the carriage assembly locking mechanism
210 includes a carriage assembly 26 having a casting
212 formed to include apertures 174 (not specifically
shown with respect to the second embodiment) for re-
ceiving the vertical support columns 82 of the planing
machine 10. As is shown with respect to the first alter-
native embodiment in Figure 10, an operating clearance
normally exists between the vertical support columns 82
and their corresponding apertures 174 which permits
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relatively free movement of the carriage assembly 26 in
a vertical direction.

As shown in Figure 12, the casting 212 of the car-
riage assembly 26 is formed to integrally include a pair
of column clamping portions 214 associated with two of
the vertical support columns 82. In the embodiment il-
lustrated, the pair of column clamping portions 214 are
arranged to cooperate with the two vertical support col-
umns 82 located adjacent a front face 216 of the car-
riage assembly casting 212. Both of the column clamp-
ing portions 214 are defined by a vertical casting split
218 which intersects a horizontal casting split 220. The
vertical casting split 218 is disposed so as to intersect
the casting aperture 174 of the corresponding vertical
support column 82. The vertical casting split 218 ex-
tends rearwardly slightly beyond its corresponding ver-
tical support column 82 and extends forwardly to the
front face 216 of the carriage assembly casting 212. In
the embodiment illustrated, the horizontal casting split
220 rearwardly extends a distance substantially equiv-
alent to the vertical casting split 218 and similarly ex-
tends forwardly to the front face 216 of the carriage as-
sembly casting 212.

An aperture 222 is vertically formed through the car-
riage assembly casting 212 which passes through both
of the column clamping portions 214 and which is adapt-
ed to receive a draw bolt 224. Adjacent a first end (not
shown) of the draw bolt 224, an eccentric locking lever
226 is provided which is movable between a locked po-
sition (as shown in Figure 12) and an unlocked position.
At a second end 228 of the draw bolt 224, an adjusting
nut 230 is provided which allows the force necessary to
move the eccentric locking lever 226 to its closed posi-
tion to be adjusted.

In use, when the eccentric locking lever 226 is ro-
tated to its locked position, the column clamping por-
tions 214 are resiliently flexed inwardly causing the nor-
mally present operating clearances between the casting
apertures 174 and vertical support columns 82 to be
eliminated. As a result, vertical movement of the car-
riage assembly 26 with respect to the vertical support
columns 82 is substantially prevented. When the eccen-
tric locking lever 226 is returned to its unlocked position,
the column clamping portions 214 resiliently return out-
wardly such that the operating clearances are returned
between the apertures 174 and the support columns 82.

With reference to Figures 13 through 17, a third al-
ternative embodiment of a carriage assembly locking
mechanism 240 will be described. In a manner similar
to that shown in Figure 10 in connection with the first
alternative embodiment, the third alternative embodi-
ment includes a carriage assembly casting 242 which is
formed to include four apertures 174 for receiving the
vertical support columns 82 of the planing machine 10.
Also consistent with the prior described embodiments,
the apertures 174 are toleranced so as to provide a nor-
mally present operating clearance between the circum-
ferential side wall of the apertures 174 and the corre-
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sponding vertical support column 82.

The casting 242 is illustrated to include four upward-
ly extending boss portions 244 adapted to cooperatively
engage the four support columns 46. In the preferred
embodiment, the boss portions 244 are unitarily formed
with the casting 242 and are generally C-shaped with
an inner surface adapted to contact the corresponding
support column 82. The boss portions 244 also include
aflange area 246. Each of the boss portions 244 is spe-
cifically adapted to cooperate with a clamping portion
248 for clamping one of the support columns 82 and
thereby vertically fixing the carriage assembly 26 with
respect to the support columns 82. The cooperating
clamping portions 248 and boss portions 244 are joined
by a threaded fastener 250 and define an aperture for
receiving the support column 82. The clamping portions
248 are constructed of a suitable resilient material such
as metal and the like so that they are each deflectable
between a clamping position and a release position.
Normally, the clamping portion 248 is in its release po-
sition and clearance is provided between the support
column 82 andthe aperture cooperatively defined by the
clamping portion 248 and the boss portion 244 such that
the carriage assembly 26 can be vertically moved with
respect to the support columns 82.

The locking mechanism 240 is further shown to in-
clude a pair of substantially identical linkage arrange-
ments 252.

One of the linkage arrangements 252 is specifically
adapted to cooperate with a first pair of support columns
82 adjacent the front of the carriage assembly 26, while
the other of the linkage arrangements 252 cooperates
with a second pair of support columns 82 adjacent the
rear of the carriage assembly 26. More specifically, each
linkage arrangement is shown to includes a first link 254
and a second link 256. At a first end 258, the first link
254 is pivotally interconnected to the clamping portion
248 associated with one of the support columns 82. A
first end 260 of the second link 256 is similarly pivotally
attached to an adjacent clamping portion 248, while the
second end 262 is pivotally attached to the first link 254.
A second end 262 of each of the first links 254 are joined
by a handle 266.

In operation, the linkage arrangements 252 are si-
multaneously controlled by moving the handle 266 be-
tween an upper position and a lower position. In the up-
per position (as shown in Figure 13) each of the clamp-
ing portions 248 is in its release position and the carriage
assembly 26 is permitted to move vertically with respect
to the support columns 82. As the handle 266 is moved
to the lower position, the clamping portions 248 are re-
siliently deflected to their clamping positions causing the
cooperating clamping portions 248 and boss portions
244 to "pinch" the support columns 82 and thereby pre-
vent vertical movement of the carriage assembly 26.

With reference to Figures 18 and 19, the intercon-
nection between the linkage arrangement 252 and the
clamping portion 248 is shown to alternatively incorpo-
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rate a tension adjustment mechanism 270. As illustrat-
ed, the construction of the clamping portion 248 is mod-
ified to include an outwardly extending flange 272. The
first end 258 of the first link 254 is modified to incorporate
an adjustment slot 274 through which a threaded fas-
tener 276 passes for pivotally interconnecting the first
link 254 with the clamping portion 248. An adjustment
bolt 278 having a head 280 adapted to abut the first end
258 of the first link 254 passes through an aperture (not
shown) formed in the flange 272. A plurality of Belville
washers 282 is interdisposed between the flange 272
and the head 280 of the bolt 278. An adjustment nut 284
is provided on the opposite side of the flange 272 for
adjusting the tension imparted to the first link 254 by the
Belville washers 282.

With reference to Figure 20, a clamping portion 284
having an alternate construction is illustrated. Similar to
the clamping portion 248, clamping portion 284 is adapt-
ed to cooperate with one of the boss portions 244 for
"pinching" or clamping the support columns 82 to verti-
cally fix the carriage assembly 26 with respect to the
support columns 82. The construction of the clamping
portion 284 is alternatively shown to incorporate a gen-
erally U-shaped portion 286. One of the first and second
links 254 and 256 (e.g., the first link 254 in Figure 20) is
pivotally interconnected with the clamping portion 284
at an outer leg 288 of the U-shaped portion 286.

With reference to Figure 21, a fourth alternative em-
bodiment of a carriage assembly locking mechanism
292 will be described. Again, in a manner similar to that
shown in Figure 10, the locking mechanism 292 in-
cludes a carriage assembly casting 294 which is formed
to include apertures 174 for receiving the vertical sup-
port columns 82 of the planing machine 10. Also con-
sistent with the prior embodiments, the apertures 174
are toleranced so as to provide a normally present op-
erating clearance between the circumferential side wall
of the apertures 174 and the corresponding vertical sup-
port column 82.

Similar to the third alternative embodiment de-
scribed above with reference to Figures 13 through 16,
the locking mechanism 292 is formed to include a plu-
rality of upwardly extending boss portions 296. As illus-
trated, the locking mechanism 292 includes four boss
portions 296 arranged to cooperatively engage each of
the support columns 82. The boss portions 296 are gen-
erally C-shaped. Each of the boss portions 296 is adapt-
ed to cooperate with a complementary clamping portion
298.

The locking mechanism 292 is further shown to in-
clude a first linkage arrangement 300 associated with a
first pair of the support columns 82 and a second linkage
arrangement 302 associated with the other pair of sup-
port columns 82. The first and second linkage arrange-
ments 300 and 302 are substantially identical and serve
to interconnect an electric actuator 304 and each of the
clamping portions 298. The first and second linkage ar-
rangements 300 and 302 are each moveable between
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a clamping position and a release position. Movement
between these two positions is controlled by the electric
actuator 304. The electric actuator 304 can be of any
suitable construction and is operative for forcing each
of the linkage arrangements 300 and 302 outward (as
shown in Figure 21) when activated. One suitable elec-
tric actuator is described below as a solenoid. However,
it will be appreciated that a magnet can alternatively be
used.

In operations, when the actuator 304 is activated,
the clamping portions 298 are forced outwardly and co-
operate with the boss portions 296 to effectively pinch
the support columns 82. As a result, vertical movement
of the carriage assembly 26 with respect to the support
columns 82 is prevented. In the preferred embodiment,
the actuator 304 automatically operates to force the
clamping portions 298 against the boss portions 296
whenever the motor of the planing machine 10 is ener-
gised.

With reference to Figures 22 and 23, a fifth alterna-
tive embodiment of a carriage assembly locking mech-
anism 310 will be described. The carriage assembly 26
illustrated is shown to include upper and lower casting
portions 312 and 314. For purposes of illustration, the
upper casting portion 312 is shown removed from the
simplified top view of Figure 22.

Again, in a manner similar to that shown in Figure
10, the locking mechanism 310 includes a carriage as-
sembly casting 316 which is formed to include apertures
174 for receiving the vertical support columns 82 of the
planing machine 10. Also consistent with the prior dis-
cussed embodiments of a locking mechanism, the ap-
ertures 174 are toleranced so as to provide a normally
present operating clearance between the circumferen-
tial side wall of the apertures 174 and the corresponding
vertical support column 82. The partial top view of Figure
22 illustrates the carriage assembly locking mechanism
310 in operative relationship with two of the vertical sup-
port columns 82. However, it will be appreciated that a
similar mechanism may be symmetrically constructed
to cooperate with the other two vertical support columns
82.

With continued reference to Figures 22 and 23, the
carriage assembly locking mechanism 310 is shown to
include a manual actuator (partially shown at 318) inter-
connected to a pair of lock pins 320 through a pair of
connecting links 322. The connecting links 322 each in-
clude afirst end 324 pivotally connected to the actuator
318 and a second end 326 pivotally connected to its re-
spective lock pin 320. While the manual actuator 318 is
not shown in detail, it will be appreciated that any suit-
able mechanism may be incorporated which is operable
to apply a force to the connecting links 322 in the direc-
tion of arrow C.

The lock pins 320 are similarly constructed to each
include a tapered distal end 328. The upper and lower
casting portions 312 and 314 cooperate to partially de-
fine a narrowing channel 330 into which the locking pins
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320 are adapted to advance. The channels 330 are dis-
posed adjacent the apertures 174, are open adjacent
the apertures 174 and include an arcuate sidewall op-
posite the aperture 194.

In use, application of this force in the direction of
arrow C causes the lock pins 320 to be advanced out-
wardly. In turn, the narrowing channels 330 of the car-
riage assembly casting 316 force the distal ends 328 of
the lock pins 320 against the corresponding vertical sup-
port column 82. As aresult, the vertical support columns
82 are deflected and the normally present operating
clearances between the vertical support column 82 and
their corresponding apertures 174 are eliminated. Thus,
vertical movement of the carriage assembly 26 with re-
spect to the vertical support column 82 is substantially
prevented.

With reference to the schematic diagram of Figure
24, an electrical actuator 340 of the present invention
will now be described. The electrical actuator 340 of the
present invention is intended to operate a manual car-
riage assembly locking mechanism such as one of the
embodiments discussed herein or similar arrangements
and comprises a solenoid 340 which is electrically inter-
connected with a motor 342 of the planing machine 10.
The solenoid 340 includes a plunger (not shown) inter-
connected with a manual output device (e.g. manual ac-
tuator such as the manual actuator 318 shown in Figure
22) of a carriage assembly locking mechanism. The
plunger is operative to extend when the solenoid 340 is
energised. The solenoid 340 is preferably arranged
such that it is energised whenever the motor 342 of the
planing machine 10 is energised. The electrical actuator
340 is further associated with a normally closed override
switch 346 adapted to deactivate the solenoid 340 to
thereby permit minor adjustment to the carriage assem-
bly 26 when the motor 342 of the planing machine 10 is
energised.

The motor 342 can be a universal motor that is con-
nected to a belt or gear reduction drive for driving the
cutter heads. However, it is preferable to use a switched
reluctance motor instead as the motor 342 in the planing
machine 10. As shown in Figure 30, a schematic control
circuit is illustrated showing the switched reluctance mo-
tor 342 electrically connected to the electronic motor
drive 500 and operated by the switch 72. As in prior art
planing machines, the switch 72 may include first and
second contacts. Thus, upon activation of the switch 72,
the switched reluctance motor 342 is energised to drive
the cutter heads. Upon deactivation of the switch 72,.
the second contact can be electrically connected to the
electronic motor drive 500 to brake the switched reluc-
tance motor 342.

Alternatively, the electronic motor drive 500 can be
configured to sense that the switch 72 is open, and then
automatically brake the switched reluctance motor 342.
Thus, the electronic motor drive 500 can be configured
in any desired manner to work in conjunction with the
switch 72 to brake the switched reluctance motor 342.
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Other variations are possible including the addition
of a variable speed control to the switched reluctance
motor 342. Another variation can include a soft start, i.
e., relatively slow ramp up of motor speed, in the elec-
tronic motor drive 500 in order to reduce the strain on a
gear reduction drive as well as reduce the starting in
rush current to the switched reluctance motor 342. This
is an advantage when long extension cords are used.

From the foregoing, it will now be appreciated that
the planing machine with switched reluctance motor
eliminates wear and tear on brushes and commutators
as in prior art universal motors as well as eliminates re-
generative or dynamic braking associated with the uni-
versal motor. Wear and tear is substantially eliminated
because switched reluctance motors rely upon semi-
conductor switches and complex logic to operate. Be-
cause switched reluctance motors are capable of brak-
ing, as a result of the semiconductor switches and logic,
they can be controlled to provide braking down to near
zero speed, thus reducing the total stopping time.

When planing a workpiece 29 such as a wooden
board, it is typical to carry out different operations which
require the carriage assembly 26 to be positioned at dif-
ferent heights. A particular sequence of operations may
be repeated many times. It is thus frequently desirable
to adjust the minimum depth setting of a planing ma-
chine between operations, which is often time consum-
ing and tedious.

With reference to Figures 3 and 25, a depth stop
adjustment mechanism 350 constructed in accordance
with the teachings of the present invention will now be
described. The depth stop adjustment mechanism 350
is shown to include a generally toroidal-shaped main
body portion 352. The peripheral edge of the main body
portion 352 is formed to include a ribbed exterior surface
354. The main body portion 352 defines a central aper-
ture 356 for receiving a pin 358 about which the main
body portion 352 may rotate and is adapted to be sup-
ported on an upper surface of the base 20 of the planing
machine 10 within the workpiece opening 28 (as shown
in Figure 3). Alternatively, it will be appreciated that the
depth stop adjustment mechanism 350 can be position
in any of a number of locations in which the depth stop
screws 210 are disposed to prohibit downward ad-
vancement of the carriage assembly 26.

The main body portion 352 is further formed to in-
clude an upper surface 360 including a plurality of
threaded apertures (not specifically illustrated). Each of
the apertures is adapted to receive a depth stop screw
362 which can be adjusted to a desired stop setting. In
one application, the depth stop screws 362 and corre-
sponding apertures in the main body portion 352 are
three in number and are set to the common settings of
one-quarter inch, one-half inch and three-quarters inch.
With a screwdriver, the depth stop screws 352 can be
quickly and easily adjusted to any desired height.

The depth stop adjustment mechanism 350 further
includes a mechanism for positively locating the main
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body portion 352 in its desired positions. As shown in
Figure 2, the positive locating mechanism includes a lo-
cating ball 264 and a coil spring 266. The locating ball
264 is positioned between the main body portion 352
and the coil spring 266 and is biased by the coil spring
into engagement with depressions (not shown) formed
in the underside of the main body portion. The depres-
sions correspond in number to the plurality of depth
screws 262.

The main body portion 352 of the depth stop adjust-
ment mechanism 350 is position so as to partially extend
from an opening formed in one of the side walls 14 and
16 of the planing machine. As a result, the depth stop
adjustment mechanism 350 may be selectively adjusted
by the user from the exterior of the planing machine 10.

In use of the exemplary depth stop adjustment
mechanism 350 illustrated, the user adjusts the depth
stop adjustment mechanism 350 to one of the three pre-
determined settings by positioning the appropriately set
depth stop screw 362 inwardly toward the workpiece 29.
Thus, the depth stop adjustment mechanism 350 of the
present invention is readily accessible by the user for
quickly and accurately returning of the planing machine
10 to a preset minimum depth. Downward movement of
the carriage assembly 26 is eventually opposed by one
of the depth stop screws 362, thereby limiting a mini-
mum depth of the workpiece 40.

With continued reference to Figures 1 and 2 and
additional reference to Figures 26 through 27, a material
removal indicator assembly 370 of the present invention
will now be described. The material removal indicator
assembly 370 is shown to indicator 372 pivotally at-
tached to the carriage assembly 26, a workpiece en-
gagement member 374 and a scale 376.

The indicator 372 of the material removal indicator
assembly 370 of the present invention is formed at a first
end 377 to include an aperture for receiving a pin 378
to facilitate pivotal attachment to the carriage assembly
26. The indicator 372 is further shown to include a riser
point 380 adapted to contact the workpiece engagement
member 374 and a forwardly located portion 382, or tip,
for cooperating with the scale 376 which is stamped with
indicia incrementally representing the amount of mate-
rial that is being removed from workpiece 29 during a
pass through the workpiece opening 28. In one applica-
tion, the scale 376 is stamped with indicia which begin
at .05 inches and increases in increments by .05 inches.

The workpiece engagement member 376 is shown
to include a mounting flange 384 having apertures
adapted to receive pins 386 for attachment to the car-
riage assembly 26. Integrally formed with the mounting
flange 384 is a forwardly extending workpiece engaging
portion 388. The workpiece engaging portion 240 is in-
wardly curved to facilitate entry of the workpiece 29
therepast.

Alternative to the independent construction of the
workpiece engagement portion 374 and indicator 372,
the material removal indicator assembly 370 of the
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present invention can be constructed to include a single
integrally constructed component. In this regard, the ris-
er point 380 of the indicator 372 may alternatively be
constructed to integrally include a forwardly extending
portion (not shown) intended for direct engagement with
the workpiece 29. In one application, such a forwardly
extending portion would be configured similarly to the
forwardly extending workpiece engaging portion 388 of
the workpiece engagement portion 374.

In use of the exemplary material removal indicator
assembly 370 illustrated, the workpiece engagement
portion 374 is resiliently displaced as the workpiece 29
is introduced within the workpiece opening 28. This dis-
placement of the workpiece engagement portion 374
correspondingly results in rotation of the indicator 372
about the pin 378 through contact of the workpiece en-
gagement portion 374 with the riser point 380. The riser
point 380 is located on the indicator 372 and is posi-
tioned in relationship to the pivot axis defined by the pin
378 such that pivotal displacement of the workpiece en-
gagement portion 374 is magnified by movement of the
indicator 372 in front of the scale 376. As a result, small
differences in the amount of material to be removed from
the workpiece 29 may be readily discerned.

With reference to Figures 28 and 29, a scale mag-
nification assembly 400 constructed in accordance with
the teachings of the present invention will be described.
The scale magnification assembly 400 is adapted to co-
operate with the scale 106 attached to the carriage as-
sembly 26 for indicating the desired thickness for a
workpiece 29. The scale magnification assembly 400 is
shown to include a window portion 402 and an attach-
ment portion 404. The scale magnification assembly
400 is preferably constructed of polycarbonate and is
operative for magnifying scale indicia (not shown) locat-
ed behind the window portion 402. Construction of the
scale magnification assembly 400 from polycarbonate
serves to reduce parallax and provide for fine reading
of the scale indicia. The scale magnification assembly
400 is further shown to include a metal blade 406 hori-
zontally mounted to a rear surface 407 of the window
portion 402 which assists in visually identifying appro-
priate scale indicia. Finally, the mounting portion 404 of
the scale magnification assembly 400 is formed to in-
clude an aperture (not shown) through which a threaded
fastener 408 passes for releasably attaching the scale
magnification assembly 400 to the planing machine 10.

While the above description constitutes the pre-
ferred embodiment and various alternative construc-
tions of the present invention, it will be appreciated that
the invention is susceptible to modification, variation,
and change without departing from the proper scope or
fair meaning of the present invention. In this regard,
while the various features of the present invention have
been shown and described in connection with a portable
wood planer, it will be appreciated by those skilled in
that art that many of these features are suitable in con-
nection with other woodworking power tools. For exam-
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ple, many of the features may be readily modified for
use with a jointer machine or a combination jointer/plan-
er machine. Further, it will be understood that the teach-
ings of the present invention are equally applicable for
planingmachines in which aportion of the base is moved
relative to a stationary carriage assembly or cutting
head.

Claims

1.  An apparatus for performing a forming operation on
a workpiece, the apparatus comprising:

a carriage assembly including at least one cut-
ting member adapted for cutting a surface of
the workpiece;

a workpiece support surface disposed relative
o said carriage assembly so as to define a se-
lectively adjustable workpiece opening there-
between;

a plurality of vertical support columns mounted
within the planing machine;

one of said carriage assembly and said work-
piece support surface mounted to said plurality
of support columns for selective bi-directional
movement along a path of travel, the other of
said carriage assembly and said workpiece
support surface fixedly mounted within the
planing machine; and

a switched reluctance motor driving the at least
one cutting member.

2. The apparatus of Claim 1, further comprising a lock-
ingmechanism attached to said one of said carriage
assembly and said support surface, said locking
mechanism moveable between a release position
permitting selective bi-directional movement of said
one of said carriage assembly and said support sur-
face along said path of travel and a locking position
prohibiting such bi-directional movement, said lock-
ing mechanism including at least one column en-
gaging portion adapted to engage one of said sup-
port columns when said locking mechanism is in
said locking position.

3. The apparatus of Claim 2, wherein the locking
mechanism includes a resiliently deflectable mem-
ber attached to the carriage assembly, the deflecta-
ble member associated with one of the plurality of
vertical columns and being operative to engage the
vertical column when the locking mechanism is in
the second mode.

4. The apparatus of Claim 3, further comprising a han-
dle movable between a release position and a lock-
ing position such that the handle is in the release
position when the locking mechanism is in the first
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10

10.

11.

12.

mode and the handle is in the locking position when
the locking mechanism is in the second mode, the
handle being operatively interconnected to the de-
flectable member.

The apparatus of Claim 4, wherein the locking
mechanism includes a pair of linkage members piv-
otally interconnected for relative rotation about a
pivot axis, the pair of linkage members intercon-
necting the deflectable member.

The apparatus of Claim 5, wherein the handle in-
cludes an end defining the pivot axis between the
pair of linkage members.

The apparatus of Claim 5, wherein a first linkage
member of the pair of linkage members includes
first and second overlapping segments and a bias-
ing member biasing the first and second overlap-
ping member to an extended position.

The apparatus of Claim 1, further comprising a
depth stop adjustment member attached to the oth-
er of said carriage assembly and said workpiece
support surface, and at least partially disposed with-
in said path of travel, said depth stop adjustment
member being selectively moveable between a plu-
rality of operating positions to establish a corre-
sponding plurality of predetermined minimum work-
piece dimensions.

The apparatus of Claim 8, wherein the depth stop
adjustment member is mounted for rotation about a
substantially vertical axis.

The apparatus of Claim 9, wherein the depth stop
member comprises a plurality of vertically adjusta-
ble elements.

The apparatus of Claim 10, wherein the plurality of
vertically adjustable elements comprises a plurality
of set screws engaging a corresponding plurality of
threaded apertures formed in an upper surface of
the depth stop adjustment member.

The apparatus of Claim 1, further comprising a ma-
terial removal indicator assembly for visually indi-
cating the amount of material removed from the
workpiece, said indicator assembly including an in-
dicator pivotally attached to said carriage assembly,
a workpiece engaging member adapted to be dis-
placed by the workpiece as the workpiece is passed
through the workpiece opening, and a scale portion
stamped with indicia incrementally representing the
amount of material being removed from workpiece
during a pass through said workpiece opening, said
indicator being located relative to said workpiece
engaging member and said scale such that dis-
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placement of said workpiece engaging member re-
sults in a corresponding magnified movement of
said indicator relative to said scale.

The apparatus of Claim 12, wherein the indicator is
pivotally attached to the carriage assembly.

The apparatus of Claim 13, wherein the workpiece
engaging member is fixedly attached to the carriage
assembly, the workpiece engagement member be-
ing resiliently deflectable in response to movement
of the workpiece through the workpiece opening.
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