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1
ELECTROMOTIVE CHAIN SAW

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

This 1nvention relates to an electromotive chain saw.

BACKGROUND OF THE INVENTION

In a conventional electromotive chain saw, a hand guard
for protecting an operator’s hands 1s provided in front of a
handle. Additionally, a brake band 1s wound around a brake
drum for stopping the operation of a cutting chain. By
operating the hand guard and pulling one end of the brake
band, the brake drum 1s tightened with the brake band,
thereby stopping the cutting chain.

However, 1n such electromotive chain saws, even after a
fricgcer member 15 released and a motor drive switch 1s
turned off, the 1nertial rotation of the motor often results 1n
the rotation of the cutting chain for several seconds. If the
rotating chain contacts or hits the ground, it 1s often
damaged, thereby requiring the replacement of the chain
itself. The material 1n process 1s also inadvertently damaged.
Furthermore, the operator cannot go to the subsequent steps
of work until the chain 1s completely stopped. Thus, the
work efficiency 1s deteriorated.

To solve the atorementioned problem, 1t 1s proposed in
Japanese examined and published patent application No.
657401 that a circuit having a brake winding 1s provided 1n
an electromotive motor and the circuit 1s closed when a
tricger member 1s released, for the purpose of dynamic
braking without any impact.

Such gradual stopping of the chain achieved in the
proposal fails to satisty a recent demand for stopping the
chain quickly, for example, within one second after the
trigger member 15 released.

SUMMARY OF THE INVENTION

Wheretore, an object of the present invention 1s to provide
a brake device for a chain saw that can quickly stop the
rotation of a cutting chain when a trigger member 1s
released.

To achieve this or other object, the present invention
provides an electromotive chain saw, having an electric
motor for providing a rotary drive force to a drive sprocket
on which a cutting chain 1s wound, a trigger member for
energizing the electric motor when turned on and for stop-
ping the electric motor when turned off, a trigger link
mechanical brake for bemng engaged with a brake drum
secured to the drive sprocket when the trigger member 1s
turned off and for being disengaged from the brake drum
when the trigger member 1s turned on, and a trigger link
brake circuit for cooperating with the trigger member and
applying a dynamic braking force to the electric motor when
the trigger member 1s turned off.

In operation of the electromotive chain saw, when the
tfrigger member 1s turned off, both the trigger link mechani-
cal brake and the trigger link brake circuit are operated. The
mechanical braking of the brake drum and the electric
braking of the electric motor are concurrently carried out. As
a result, the cutting chain 1s stopped directly stopped by the
trigger link mechanical brake and indirectly by the trigger
link brake circuit, more quickly as compared with the
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provision of only the trigger link brake circuit or only the
trigger link mechanical brake.

The number of rotations of the electric motor can be
quickly decreased, 1n the electromotive chain saw 1n which
the rotary drive force 1s transmitted from the electric motor
via a centrifugal clutch mechanism to the drive sprocket.
This occurs, when a predetermined number of rotations of
the electric motor 1s reached or exceeded and no rotary drive
force 1s transmitted to the drive sprocket when the number
of rotations 1s lower than the predetermined number of
rotations. Since the centrifugal clutch i1s quickly released, the
load on the trigger link mechanical brake can be reduced.
Theretore, the cutting chain can be instantly stopped and the
trigger link mechanical brake results 1n increased durability.

Instead of the centrifugal clutch mechanism, the clutch
mechanism can be composed of a plurality of engagement
teeth formed on the brake drum, an engagement member
rotated together with a rotation shaft rotated by the electric
motor and slhidable in an axial direction relative to the
rotation shaft for engaging with the engagement teeth on the
brake drum, and an urging member for pushing and urging
the engagement member toward the brake drum. The elec-
tromotive chain saw 1s further provided with a clutch release
member for releasing the engagement of the clutch mecha-
nism by pushing back the engagement member against the
urging member when the trigger member 1s moved from its
ON position to 1ts OFF position.

In the conventional electromotive chain saw having the
clutch release member, the cutting chain can be instantly
stopped with a mechanical brake force when the trigger
member 1s turned off. This occurs while gradually stopping
the 1nertial rotation of the electric motor. In the present
invention, the cutting chain and the electric motor are
concurrently stopped, thereby eliminating discomfort given
to an operator when the electric motor 1s inertially rotated
even after the cutting chain 1s stopped.

In addition, a further advantage of the present invention 1s
provided by the provision of the aforementioned dynamic
braking. In actual operation of the conventional electromo-
tive chain saw, when the released trigger member 1s turned
on immediately after turning off, 1f the motor 1s still inertial
rotated, the rotating clutch components are going to be
engaged with one another and the rotary drive force of the
electric motor 1s applied to an engagement detent and other
components, thereby impairing the durability of the clutch
mechanism. However, 1 the present invention, the electric
motor 1s also stopped by the dynamic braking. Therefore, the
durability of the engagement detent and other clutch com-
ponents 1s enhanced.

In the electromotive chain saw, a conventional brake band
can be wound around the brake drum, and a trigger link
mechanical brake can be provided. By operating a hand
cguard and pulling the connected end of the brake band, the
brake drum 1s tightened with the brake band, thereby stop-
ping the cutting chain against the rotary drive force of the
clectric motor. Also, by releasing the trigger member, the
cutting chain 1s stopped directly by the trigger link mechani-
cal brake and mdirectly by the trigger link brake circuat.

The trigger link mechanical brake of the electromotive
chain saw 1s provided with an operable member secured to
an end of the brake band, for cooperating with the trigger
member, such that the brake band i1s pulled and tightened
when the trigger member 1s released and the brake band 1s
released or loosened when the trigger member 1s turned on.

An operable member 1s provided which 1s secured to one
end of the brake band having the other end operatively
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connected to the hand guard, for cooperating with the trigger
member. This adds only a slight structural change to the
conventional structure and requires no complicated
mechanical arrangement. When the trigger member 1s
released, the end of the brake band, opposite the end
operatively connected with the hand guard, i1s pulled,
thereby tightening the brake band for stopping the cutting
chain. Therefore, when braking by the trigeer link mechani-
cal brake 1s employed a frictional force 1s applied to the
opposed part of the brake band resulting 1n a frictional force
at the time of braking by the operation of the hand guard.

The trigger link mechanical brake can be provided with a
brake shoe for engaging with the outer periphery of the
brake drum, an urging member for normally urging or
pressing the brake shoe to the brake drum, and a pulling
member for disconnecting the brake shoe from the brake
drum against the urging member when the trigger member

1s depressed or turned on.

The brake shoe i1s provided separately from the brake
band and 1s operatively connected to the hand guard. When
the trigger member 1s released, the brake shoe applies a
braking force without giving any frictional force to the brake
band.

Alternatively, the trigger link mechanical brake can be
provided with a brake shoe operatively connected to the
trigger member for engaging with the inner periphery of the
brake drum. When the trigger member 1s released, the brake
shoe 1s pushed onto the brake drum, and when the trigger
member 1s turned on, the brake shoe 1s disconnected from
the brake drum.

The trigger link brake circuit of the electromotive chain
saw 1s provided with a main winding and a brake winding
both 1 a field slot. The supply of a drive current to an
armature and the main winding and the supply of a counter
clectromotive force arising with the brake winding to the
armature are changed over with a single-pole double-throw
switch, thereby driving and braking the electric motor. When
the single-pole double-throw switch 1s changed over such
that the drive current i1s supplied to the armature and the
main winding, one end of the brake winding 1s disconnected
from the armature via the single-pole double-throw switch,
and the other end of the brake winding 1s disconnected from
the main winding via a single pole switch.

During the operation of the electromotive chain saw, in
the trigger link brake circuit, the brake winding i1s discon-
nected from the main winding by the single pole switch, and
the brake winding is disconnected from the armature by the
single-pole double-throw switch. Therefore, even when the
main winding and the brake winding are wound in the same
field slot, the brake winding and the main winding are
completely insulated via the single pole switch and thus will
not deteriorate and no field layer shortage thus occurs.
Therefore, to provide the suflicient capabilities of the brake
winding, the number of windings can be increased. The
tricger link brake circuit 1s highly durable while 1t also
fulfills 1ts braking performance. For this purpose, the inex-
pensive single pole switch 1s provided, eliminating the need
for a two-pole double-throw switch, which 1s cost effective.

To operate the electromotive chain saw, 1n the trigger link
brake circuit, the single pole switch 1s switched over such
that the brake winding 1s disconnected from the armature
and the main winding. The clutch mechanism i1s engaged.
Subsequently, the single-pole double-throw switch 1s
changed over such that the power source 1s connected with
the armature and the main winding.

To apply a braking force to the electromotive chain saw,
the single-pole double-throw switch 1s changed over such
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that the power source 1s disconnected from the armature an
the main winding and the brake winding 1s connected with
the armature. The clutch mechanism 1s disconnected.

Subsequently, the single pole switch 1s changed over such
that the brake winding 1s connected with the armature.

When the electric motor 1s 1 operation and the single-
pole double-throw switch i1s turned on, 1n the switching
approach, no connection 1s made between the brake winding,
and the main winding, therefore, no field layer shortage
arises.

Furthermore, when the chain saw 1s 1n operation, after the
clutch mechanism 1s engaged, the single-pole double-throw
switch 1s changed over to connect the power source with the
main winding and the armature, and the electric motor 1is
driven. When the chain saw 1s braked, after the single-pole
double-throw switch 1s changed over to disconnect the
power source from the main winding and the armature, the
clutch mechanism 1s disengaged. The engagement and dis-
engagement of the clutch mechanism can thus be easily
carried out and the durability of the engagement detent can
be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example,
with reference to the drawings, 1n which:

FIG. 1 1s a partly broken front view of an electromotive
chain saw according to a first embodiment of the invention;

FIG. 2 1s a plan view of the chain saw of the first
embodiment;

FIG. 3 1s an enlarged view of a mechanical brake device
interconnected with a hand guard of the chain saw of the first

embodiment;

FIG. 4 15 a circuit diagram of an electric brake device of
the chain saw;

FIG. 5 1s a partly broken front view of a chain saw
according to a second embodiment of the 1nvention;

FIG. 6 1s an enlarged view of a brake shoe 1n the chain saw
of the second embodiment;

FIG. 7A 1s a plan view, FIG. 7B 1s a partly broken rear
view, FIG. 7C 1s a cross-sectional view showing the securing
of a wire, and FIG. 7D 1s a perspective view showing a block
member for securing the wire, of the chain saw of the second

embodiment;

FIG. 8 1s a partly broken front view of a chain saw
according to a third embodiment of the invention;

FIG. 9 1s a partly broken plan view of the chain saw
according to the third embodiment of the 1nvention;

FIG. 10A 1s a cross-sectional view showing the clutch
engagement, FIG. 10B 1s a cross-sectional view showing the
clutch disengagement and FIG. 10C 1s an explanatory view
showing the movement of a swingable detent when the

clutch 1s engaged or disengaged, of the chain saw according
to the third embodiment;

FIG. 11A 15 an explanatory view of the interconnection of
the clutch and the brake device in the chain saw of the third
embodiment; and FIG. 11B 1s a perspective view of a single
pole switch;

FIG. 12 1s a circuit diagram of an electric brake device 1n
the chain saw of the third embodiment; and

FIG. 13 1s a circuit diagram of an electric brake device 1n
a chain saw according to a modification.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

As shown 1n FIG. 1, 1n an electromotive chain saw 10 of
the first embodiment, a chain CH 1s wound around a guide
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bar GB extending from a housing and 1s driven with an
electric motor M (as shown in FIG. 8) and a not-shown
centrifugal clutch built into the housing. The electromotive
chain saw 10 1s manually held with a forward handle 11 and
a rearward handle 13. The grip of the rearward handle 13 1s
provided with a movable trigger lever 15. A hand guard 17
1s disposed 1n front of the forward handle 11, with a hand
cguard brake device 20 built therein, which 1s operated by
turning the hand guard 17 1n the direction shown by arrow
16 1n FIG. 3. The trigger lever 15 1s normally urged, by a
spring having a switch built therein, 1n the direction shown
by an arrow 14 1n FIG. 1, and 1s brought in contact with a
push button 19a of a power switch 19 of the electric motor
when depressed.

As shown 1 FIG. 3, the hand guard the brake device 20
applied 1n cooperation with the hand guard 17 1s formed with
a steel brake band 23 wound around a brake drum 21, also
serving as a centrifugal clutch drum, securely attached onto
a sprocket SP. The hand guard brake device 20 1s also
provided with a linkage 25 for connecting a forward end 23a
of brake band 23 to the hand guard 17. The linkage 25 is
formed with a forward end link plate 31 interposed between
engagement projections 17a, 17b of hand guard 17. The
forward end link plate 31 1s interconnected with a middle
link plate 33 by a rearward jaw 32. The middle link plate 33
1s further interconnected with a rear end link plate 35 which
1s urged forwards by a coil spring 34.

When the hand guard 17 1s 1n an 1nitial position as shown
by a solid line i FIG. 3, the link plates 31, 33, 35 arc
aligned, thereby pushing against the coil spring 34, loosen-
ing the brake band 23 and permitting the brake drum 21 to
rotate. When the hand guard 17 is rotated in the direction
shown by the arrow 16 1n FIG. 3, the projection 17a of hand
cguard 17 lowers downward the forward end link plate 31, as
shown by a two-dotted line. As a result, the middle link plate
33 1s disengaged from the rearward jaw 32 and 1s rotated,
thereby pulling the rear end link plate 35 forwards. The coil
spring 34 1s thus immediately extended, thereby quickly
tightening the brake band 23. The brake drum 21 i1s forced

to stop and the chain CH is also stopped.

As shown 1 FIGS. 1, 2 and 3, a rear end 23b of brake
band 23 i1s fixedly hooked on a bent rod 41, such that a
mechanical brake device 40 1s formed for being operated
with the power switch 19 when the trigger lever 15 1s
released. The bent rod 41 is reciprocatably supported 1n a
body case 10a. The rear end of bent rod 41 1s secured to the
rear end of coil spring 43 via a washer 45 and a double nut
46. The forward end of coil spring 43 1s secured to part of
the body case 10a. The bent rod 41 1s thus urged rearwardly
by the coil spring 43.

The rear end of the bent rod 41 i1s engaged with an
upwardly extending lever 51a of a movable member 51
rotatable about a rotational center 52. The movable member
51 1s engaged with the forward end of the trigger lever 15 by
its rearward lever 51b extending perpendicularly from the
upwardly extending lever 5la. The trigger lever 15 1s
rotatably supported on a support 15a, and a forward end 15b,
remote from the support 15a and 1s largely moved by turning
on or off the power switch 19.

In operation, when the power switch 19 1s turned off, as

shown by the solid line 1n FIG. 3, the movable member 51
of the brake device 40 1s moved 1n a counterclockwise
direction as seen 1n the figure by means of the force of the
coll spring 43, thereby pulling the bent rod 41 rearwardly.
Therefore, the brake band 23 is pulled or tightened, thereby
applying a braking force onto the brake drum 21.
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When the trigger lever 15 1s depressed and the power
switch 19 1s turned on, as shown by a two-dotted line 1n FIG.
3, the movable member 51 is pushed 1n a clockwise direction
as seen 1n the figure. The rear end of the bent rod 41 1s thus
pushed forwards. The compression of coil spring 43 permits
the bent rod 41 to shide forwards. Accordingly, the brake
band 23 1s loosened, aided by the restoring force of its steel
construction.

The chain saw 10 1s provided with an electric drive and
brake device 60 as shown in FIG. 4. The electric drive and
brake device 60 1s composed of a drive circuit 61 for
supplying a drive current to a main winding MW and an
armature by a single-pole double-throw switch SW when the
trigger lever 15 1s turned on and of a brake circuit 62 for
supplying a counter electromotive force arising on a brake
winding BW to the armature by the single-pole double-
throw switch SW when the trigger lever 15 1s released.

In the first embodiment, when the trigger lever 15 1s
released, the atorementioned mechanical brake device 40
and the electric drive and brake device 60 for dynamic
braking shown 1n FIG. 4 are operated concurrently. While a
braking force 1s mechanically applied to the brake drum 21,
the 1nertial rotary force of the electric motor 1s diminished by
the dynamic braking, quickly decreasing the number of
rotations of the electric motor and releasing the centrifugal
clutch. Since the centrifugal clutch 1s disconnected, no
inertial force of the electric motor 1s transmitted, thereby
contributing to the mechanical stop of brake drum 21.
Therefore, when the trigger lever 15 1s released, no rotary
drive force 1s transmitted to the brake drum 21. When the
brake band 23 1s tightened around the stopped brake drum
21, only the 1nertial rotary force of the chain CH 1s loaded
on the brake band 23. The chain CH can be quickly stopped
and the durability of brake drum 21, brake band 23 and chain

CH can be enhanced.

The hand guard brake device 20 cooperates with the hand
cuard 17 and the rear end 23b of the brake band 23 is
operatively connected via the bent rod 41 with the mechani-
cal brake device 40. Such brake mechanism 1s achieved with
a minimum number of components and such a simple
mechanical structure.

The mechanical brake device 40 cooperates with the
power switch 19 and exerts a braking or tightening force to
the brake band 23 in the direction opposite to the force
exerted to the brake band 23 by the operation of hand guard

17. When the hand guard brake device 20 1s operated, the
frictional faces of brake band 23 and brake drum 21 are
deviated from those when the mechanical brake device 40 1s
operated. The frictional face of brake band 23 is prevented
from being worn quickly by the operation of the hand guard

17 for braking.

Furthermore, as shown 1n FIGS. 1 and 2, the mechanical
brake device 40 1s formed 1n a clearance 1n the vicinity of
side walls of the body case 10a using the bent rod 41,
without increasing the size of the chain saw 10.

A second embodiment 1s now explained. The second
embodiment 1s the same as the first embodiment 1n that the
brake circuit 62 for dynamic braking as shown in FIG. 4, the
hand guard brake device 20 operatively connected to the
hand guard 17, and the centrifugal clutch are provided. The
components having the same reference numerals as those of
the components of the first embodiment are not explained
hereinafter. only the aspect of the second embodiment
different from the first embodiment, the structure of the
mechanical brake device operated when the trigger lever 1s
let off, 1s explained.
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In a chain saw 110 according to the second embodiment,
as shown 1n FIGS. § and 6, a mechanical brake device 140
1s composed of a brake shoe 141 which can be swung on a
support 142a and can be engaged with the periphery of brake
drum 21. The mechanical brake device 140 1s also composed
of a coil spring 143 for urging the brake shoe 141 to engage
with the brake drum 21, and a wire 145 connected at one end
to a free end 142b of brake shoe 141 and connected at the
other end to a forward end 115c¢ of trigger lever 115.

The wire 145 1s mserted through a protective tube 147
having both ends securely positioned 1n a body case 110a.
The trigger lever 115 1s swingable on a support 113d

between a connected end of wire 145 and a trigger contact
115a.

The trigger lever 115 1s connected with the wire 145 by
engaging a cylindrical block 145a at the end of wire 145 1nto
a hole 115b shown in FIG. 7B 1n the trigger lever 115, 1n the
same manner as in securing a bicycle brake wire. A forward
end 145b of wire 145 1s connected with the brake shoe 141,
as shown 1n FIG. 7C, by 1nserting the forward end 145b 1n

a tapered square hole 141b in a brake shoe body 141a,
attaching a block 151 from underneath, and fastening the

block 151 with a screw 153 such that the forward end 145b
of wire 145 1s fastened between the block 151 and the
tapered face defining the square hole 141b. An upper part of
square hole 141b communicates with an oval groove 141c
having a sufficiently small width for preventing the screw
153 from falling off. As shown 1n FIG. 7D, the block 151 1s
a specially configured square nut having a slit 151a for
receiving the wire 145 1n a tapered face 151b.

In operation of mechanical brake device 140, as shown by
a solid line 1n FIG. 6, when the power switch 19 1s turned off
and the trigeer lever 115 1s 1n 1ts OFF position, the wire 1435
1s loosened, and the brake shoe 141 1s pushed by an urging
force of coil spring 143 onto the periphery of brake drum 21,
thereby applying a braking force such that the chain CH 1is
prevented from rotating.

When the power switch 19 1s turned on, as shown by a
two-dotted line 1n FIG. 6, the wire 145 1s pulled or tightened
while the trigger lever 115 1s moved to 1ts ON position,
thereby pulling the brake shoe 141 against the urging force
of coil spring 143 and permitting the brake drum 21 to rotate.

The drive force can be transmitted from the electric motor to
the chain CH.

In the chain saw 110 of the second embodiment, by
depressing the trigger lever 115 and turning on the power
switch 19, the brake drum 21 1s permltted to rotate, thereby
rotating the chain CH. By letting off the trigger lever 115 and
turning off the power switch 19, the brake shoe 141 applies
a braking force to the brake drum 21, thereby instantly
halting the 1nertial rotation of chain CH.

As aforementioned, 1n the second embodiment, by turning
off the power switch 19, the brake drum 21 1s stopped by a
frictional force applied by the brake shoe 141, thereby
quickly stopping the chain CH.

The brake shoe 141, operatively connected to the hand
cguard 17, 1s provided separately from the brake band 23 of
hand guard brake device 20. Therefore, the mechanical
brake device 140 operatively connected with the power
switch 19 can be added without affecting the conventional
structure. The conventional structure can be easily modified
in design to 1ncorporate the mechanical brake device 140.

The mechanical brake device 140 operatively connected
with the power switch 19 1s provided with the components
different from those of the mechanical brake device 20

operatively connected with the hand guard 17. The face of
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the brake band 23 for receiving the frictional force applied
when the hand guard 17 1s operated 1s prevented from being
worn too quickly.

Furthermore, as shown 1 FIGS. 5 and 7, the mechanical
brake device 140 1s formed 1n a clearance 1n the vicinity of
side walls of the body case 110a using the wire 145, without
increasing the size of the chain saw 110.

The brake shoe 141 requires no restoring properties
different from the brake band 23. The material of the

mechanical brake device 140 1s selected just by selecting a
friction coefficient and consideration of durability. When the
brake shoe 141 1s pushed against the periphery of brake
drum 21 for braking, the power switch 19 1s turned off and
no strong drive force i1s applied to the brake drum 21.
Accordingly, the material of the brake shoe 141 is chosen to
have a sufficiently large friction coefficient. The braking
capabilities of mechanical brake device 140 can be option-
ally designed.

In the same manner as in the first embodiment, when the
trigger lever 115 1s released, the mechanical brake device
140 and the brake circuit 62 are operated concurrently.
While a braking force 1s mechanically applied to the brake
drum 21, the inertial rotary force of the electric motor 1s
diminished by dynamic braking, quickly decreasing the
number of rotations of the electric motor and releasing the
centrifugal clutch. When the trigger lever 135 1s released, no
rotary drive force 1s transmitted to the brake drum 21.

Therefore, without exerting excessive force to the brake
shoe 141, the chain CH can be quickly stopped. The dura-

bility of brake drum 21, brake shoe 141 and chain CH can
be enhanced.

A third embodiment 1s now explained referring to FIGS.
8—12. The third embodiment 1s the same as the first embodi-

ment 1n that the electric drive and brake device 60 for
dynamic braking as shown in FIG. 4, and the hand guard

brake device 20 operatively connected to the hand guard 17
are provided. The components having the same reference
numerals as those of the components of the first embodiment
arc not explained hereinafter. The aspects of the third
embodiment different from the first embodiment, the clutch
mechanism, the mechanical brake device operated when the
tricger lever 1s released and the circuit structure of the
clectric drive and brake device, are explained.

In an electromotive chain saw 560 according to the third
embodiment shown 1 FIG. 8, a trigger-linked mechanical
brake 570 1s driven with a linkage when a trigger member
585 1s released, thereby disconnecting a clutch 590 and
stopping the brake drum 521. The hand gaurd brake device,
operated by turning the hand guard 17 in the direction shown
by the arrow 16, is 1identical to the corresponding device of
the first embodiment.

As shown 1n FIGS. 10A-C and 11 A-B, the trigger-linked

mechanical brake 570 1s composed of a brake shoe 571, a
metal support fitting 573 having a shape similar to that of a
tennis racket for supporting the brake shoe 571, a swingable
lever 575 connected with a pin 578b to an arm 573a of metal
support fitting 573, and a clutch 590 turned on or off with a
frame 573b of metal support fitting 573.

As shown 1 FIG. 10C, the frame 573b of metal support
fitting 573 1s partly bent into an M-shaped part 573c. The
formed M-shaped part 573¢ 1s 1n contact with the top of a
swingable detent 577 secured, as seen 1n FIG. 11A, with a
rivet 576b to a block §76a in a housing. The swingable
detent 577 1s normally urged by a spring §77a clockwise as
seen 1n the figure. As shown 1n FIG. 11A, the frame 573b 1s
restricted 1n 1ts movement, or guided, by a screw 578a
securcly inserted 1n a long hole 573d formed 1n the frame

573b.
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As shown 1n FIG. 11A, the metal support fitting 573 and
the swingable lever 575 are interconnected with a pin S78b
engaged 1 a longitudinal hole 575a. When the swingable
lever 5§75 1s moved, the metal support fitting 573 can be shid
smoothly.

A brake shoe 571 1s fixedly supported on an arm 573e¢
raised on the root surface of arm 573a of metal support
fitting 573, and urged or pushed against an inner periphery
of brake drum 521 by a coil spring 579 housed 1n a case 576¢
formed adjacent the raised arm 573e¢.

A free end §75b of swingable lever §75 1s connected with
a pin 578c to one end 580a of a link rod 580. The other end
580b of link rod 580 1s connected with a pin 578d to the tip

of an arm 5835a of trigger member 5835.

As shown 1n FIGS. 8 and 11A, the trigger member 5835 1s
rotated about a support 585c at the forward end of a tab S85b
which can be manually depressed. The support 585c 1s
interposed between the tab 585b and the arm 585a, as shown
in FIG. 11A. When the trigeer member 385 1s depressed, the
arm 585a 1s rotated clockwise about the support 385c,
thereby pushing the link rod 580 forward as shown by a
two-dotted line 1n FIG. 11A. When the trigger member 585
1s released, the trigger member 585 1s rotated counterclock-
wise by the urging force of pushing button 613 of power
switch SW1 and the urging force of the coil spring 579
behind the brake shoe 571, thereby returning the link rod
580 to the 1nitial position, as shown by a solid line 1n FIG.

11A.

When the trigger member 585 1s depressed, a compres-
sion load 1s applied to the link rod 580. Therefore, the link
rod 580, formed by pressing a metal plate, 1s bulged 1n 1its
middle so as to have an improved buckling strength.

As shown m FIGS. 10A and 10B, the clutch 590 1s
composed of a male clutch member 593 formed integral
with and rotatable about a rotation shaft 591 and slidable in
an axial direction, a female clutch member 595 provided on
the brake drum 521, and a coil spring 597 for urging the
male clutch member 593 toward the female clutch member
595. One pair of axial grooves 591a are spaced apart at an
angle of 90 degrees from the other pair of grooves 591a,
about the rotation shaft 591. Grooves 593a are formed 1n the
male clutch member 593, corresponding to the grooves
591a. The male clutch member 593 1s fixedly attached to the
rotation shaft 391 via steel balls 592 received between the
ogrooves 591a and 593a, such that the male clutch member
593 1s integral with the rotation shatt 591 about the rotation
axis and 1s also slidable 1 the axial direction. The male
clutch member 593 1s provided with a jaw 593b having an
outer diameter of suflicient size to contact the swingable
detent §77. When the swingable detent 577 1s depressed by
the M-shaped part 573c, the jaw 593b 1s also depressed,
thereby releasing the clutch 590.

The operation of trigger-linked mechanical brake 570 1s
now explained referring to FIGS. 10 and 11.

When the trigger member 585 1s released, the link rod 580
and the swingable lever 5§75 are 1n the position shown by a
solid line in FIG. 11A. The M-shaped part 573c 1s lowered
to depress the swingable detent 577 as shown 1n the upper
figure of FIG. 10C. In the clutch 590, as shown 1n FIG. 10B,
the male and female clutch members 593 and 595 are

disconnected from each other, and no rotary force 1s trans-
mitted from the rotation shaft 591 to the brake drum 521 and

the sprocket SP. In addition, the brake shoe §71 1s moved to
the position shown by a solid line 1in FIG. 11A such that the
brake shoe 571 1s urged by the coil spring 579, thereby
stopping the brake drum 521 and the sprocket SP. Therefore,
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when the trigger member 585 1s released, the clutch 590 1s
immediately released, and the brake force 1s applied by the
brake shoe 571, thereby instantly stopping the chain CH.

When the trigger member 585 1s depressed, the link rod

580 and the swingable lever §75 are moved to the position
shown by a two-dotted line 1n FIG. 11A. The M-shaped part

573c applies no depressing force to the swingable detent 577
as shown 1n the lower figure of FIG. 10C. The swingable
detent 577 1s rotated clockwise as seen 1n FIG. 10C by the
urging force of the coil spring 597 via the jaw 593b of male
clutch member 593 and by the urging force of spring 577a.
In the clutch 590, as shown 1in FIG. 10A, the male and
female clutch members 593 and 595 are engaged with each
other. The brake shoe 571 is returned to the position shown
by the two-dotted line in FIG. 11 A, in which the coil spring
579 1s compressed. No brake force 1s applied to the brake
drum 521 and the sprocket SP any longer. Therefore, when
the trigger member 585 1s depressed, the clutch 590 is
immediately engaged and no brake force 1s applied by the
brake shoe 571. Drive force 1s 1nstantly transmitted from the
motor M to the sprocket SP, thereby rotating the chain CH.

An electric drive and brake device 600 according to the
third embodiment includes, as shown 1n FIG. 12, a brake
circuit of a single-phase series commutator motor. In the
clectric drive and brake device, a main winding MW for
driving an armature M and a brake winding BW for braking
the armature M are provided in the same field slot. The
armature M 1s driven or braked by changing over the
connection of the armature M with the main winding MW
and the brake winding BW via a smgle-pole double-throw
switch SW1. In the electric drive and brake device 600 a
single pole switch SW2 1s provided between a common
contact X of main winding MW relative to armature M and
the brake winding BW. When the armature M 1s driven, the
single pole switch SW2 and the single-pole double-throw
switch SWI are switched over as shown by a solid line 1n
FIG. 12. When the armature M 1s braked, the single pole
switch SW2 and the single-pole double-throw switch SW1
are switched over as shown by a dotted line in FIG. 12.

As shown m FIGS. 8 and 11A, the single-pole double-
throw switch SW1 and the single pole switch SW2 are
housed 1n the rearward handle 13 of the chain saw.

As shown m FIG. 11A, the single-pole double-throw
switch SW1 1s a switch block provided with three contacts
A, B and C 1 a housing 611. When a push button 613 1s
projected from the housing 611, the contact A 1s connected
to the contact C, and when the push button 613 1s depressed
into the housing 611, the contact B 1s connected to the
contact C. Also as shown 1n FIGS. 11A and 11B, the single
pole switch SW2 1s a switch block provided with two
contacts P and Q in a housing 621. When a push button 623
1s projected from the housing 621, the contact P 1s connected
to the contact QQ, and when the push button 623 1s depressed
into the housing 621, the contact P 1s disconnected from the
contact Q. The push buttons 613 and 623 are normally urged
by a not-shown spring in the housings 611 and 621 to project
from the housings 611 and 621, respectively.

The trigger member 385 1s provided m the rearward
handle 13 such that the trigeer member 5385 can contact the
push buttons 613, 623, respectively. When the trigger mem-
ber 585 1s depressed 1n the rearward handle 13, both the push
buttons 613, 623 are depressed 1n the housings 611, 621,
respectively. When the trigeger member 585 1s released, the
push buttons 613 and 623 are projected from the housing 511
and 521, respectively.

In the third embodiment, when the trigger member 585 1s
depressed, the contact P 1s first disconnected from the
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contact Q 1n the single pole switch SW2. Subsequently, 1n
the single-pole double-throw switch SW1, the contact A 1s
disconnected from the contact C and the contact B 1is
connected to the contact C. When the trigger member 585 1s
released, first 1n the single-pole double-throw switch SW1,
the contact B 1s disconnected from the contact C, and the
contact A 1s connected to the contact C. Subsequently, 1n the
single pole switch SW2, the contact P 1s connected to the
contact Q.

In the third embodiment, when the trigger member 5835 1s
depressed, after the male and female clutch members 593
and 595 are engaged with each other, the single-pole double-
throw switch SW1 1s changed over to the closed circuit
connecting the electric power and the electric motor, thereby
driving the electric motor. When the depressed trigger
member 585 1s released, the single-pole double-throw
switch SW1 1s changed over to the open circuit for discon-
necting the electric power from the electric motor, thereby
placing the electric motor 1n the 1noperative condition.
Subsequently, the male and female clutch members 593 and
595 are disengaged from each other. Therefore, while the
clectric motor 1s driven, no engagement or disengagement of
the clutch members are performed, thereby enhancing the
durability of the clutch detent members.

In the third embodiment, when the trigger member 585 1s
released, the clutch 590 1s disconnected, and a mechanical
braking force 1s applied by the brake shoe to the brake drum.
Therefore, without loading much frictional force on the
brake shoe, the chain can be stopped quickly. Also, the
clectric drive and brake device for dynamic braking is
operated, thereby instantly stopping the inertial rotation of
the electric motor. In the third embodiment, since the clutch
590 1s forceably disconnected, the brake drum 1s not braked
by the electric brake circuit and the electric motor 1tself 1s
dynamically braked. However, the operator can recognize
the chain as well as the motor 1nstantly stopping, and can
operate the chain saw comifortably. The clutch 1s mechani-
cally disconnected before the electric motor 1s stopped.
Theretfore, only the inertial rotation of the electric motor 1s
stopped through dynamic braking, and the period of time
required for stopping the electric motor can be advanta-
ogeously reduced. It can be appreciated that the third embodi-
ment provides a function of stopping the electric motor
quickly.

If, after disconnecting the clutch, no electric drive and
brake device 1s operated, the electric motor will be 1nertially
rotated for several seconds, without any load of the cham put
thereon. If the trigger member 1s again depressed during
such 1nertial rotation, the inertially rotating male clutch
member 593 will be engaged with the mechanically stopped
female clutch member 595. The drive force of the electric
motor acting on the engagement of the clutch members will

deteriorate the durability of the clutch members 593, 595.

In the third embodiment, however, the chain 1s 1nstantly
stopped by the trigger-linked mechanical brake and concur-
rently the electric motor 1s instantly stopped by the electric
brake circuit 600. If the chain saw 1s again driven 1mmedi-
ately after stopped, the male and female clutch members 593
and 595 are engaged with each other while the electric motor
1s stopped. No drive force of the electric motor acts on the
clutch engagement and the durability of the clutch members
593, 595 1s prevented from 1mpairment. Since, 1n the actual
operation of the chain saw, the trigger member 585 may be
repeatedly turned on and off, the aforementioned advantage
of the enhanced durability is remarkably effective in the
clectromotive chain saw provided with the trigger-linked
mechanical brake having the aforementioned clutch discon-
necting mechanism.
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In the third embodiment the inner and outer peripheries of
the brake drum are in contact with the brake device 570
operable when the trigeer member 1s released and the hand
cuard brake device 20 operatively connected with the hand
ouard 17, respectively. These brake devices can be provided
without increasing the size of the brake drum 521 or the
entire size of the chain saw. These brake mechanisms can
coexist 1n a compact structure.

In the third embodiment, by providing the M-shaped part
573c, as the clutch first begins to be released, and after the
clutch 1s released, the braking force 1s applied. The time the
clutch 1s released deviates from the time the braking force 1s
applied. Therefore, a braking force can be easily applied. In
the embodiment, the clutch 1s released and the brake device
570 1s operated, using the action of a lever. The trigger
member 385 can be depressed without requiring a strong
depression force, thereby giving an operator comifort.

In a modified electric drive and brake device or circuit
600, during the operation of the chain saw, the brake
winding BW can be disconnected from the main winding
MW and the armature M via the single pole switch SW2. In
this case, since the main winding MW and the brake winding
BW, provided in the same field slot, are disconnected from
cach other via the single pole switch SW2, the windings fail
to be deteriorated and no field layer shortage occurs.
Therefore, to provide sufficient braking capabilities of brake
winding BW, the number of windings of brake winding BW
can be increased. The modified brake circuit can form a
highly durable, highly capable brake device. Furthermore,
the modified brake circuit can be mnexpensively formed by
adding an inexpensive single-pole switch to the brake circuit
of the first embodiment, obviating the necessity of a two-
pole double-throw switch.

A further modified brake circuit, as shown 1n FIG. 13, can
be formed from the circuit shown 1n FIG. 4. A single-pole
double-throw switch HSW, closed when the hand guard 17
1s operated, 1s provided between the single-pole double-
throw switch SW1 and the armature M. In the circuit, when
the hand guard brake device 20 1s operatively connected
with the hand guard 17, the switch HSW 1s turned as shown
by a dotted line 1n FIG. 13, for dynamic braking. When
cither switch SW1 or HSW 1s activated, the brake winding
BW 1s changed over for dynamic braking.

The electric drive and brake device 600 of the third
embodiment can be used i1n the first and second embodi-
ments.

In the third embodiment, the single pole switch SW2 1s
turned on or off by the arm 585a of trigger member 585. The
single pole switch SW2 can be positioned such that the
switch SW2 can be turned on or off by moving the link rod
580 provided with a projection.

This invention has been described above with reference to
the preferred embodiments as shown 1n the figures. Modi-
fications and alterations may become apparent to one skilled
in the art upon reading and understanding the specification.
Despite the use of the embodiment for illustration purposes,
the 1mmvention 1s mtended to include all such modifications
and alterations within the spirit and scope of the appended
claims.

What 1s claimed 1s:

1. An electromotive chain saw comprising;

a guide bar having a track extending around a periphery
thereof;

a cutting chain being supported by said track of said guide
bar and being rotatable therearound;

an electric motor, having an armature, being drivingly-
connected to said cutting chain, via a drive mechanism,
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to rotate said cutting chain about the periphery of said
bar along said track, and said drive mechanism includ-
ing a brake drum drivingly connected to said cutting
chain for rotation with said cutting chain;

a mechanical brake being arranged to engage with said
brake drum, said mechanical brake having a disen-
gaged position m which said mechanical brake i1s
disengaged from said brake drum and permits rotation
thereof, and said mechanical brake having an engaged
position 1n which said mechanical brake engages with
said brake drum and exerts a braking force on a surface

of said brake drum to stop the rotation of thereof and,
in turn, stop rotation of said cutting chain rotated
thereby;

a dynamic brake circuit being electrically coupled to said
armature of said electric motor to supply power thereto
and rotate said cutting chain, 1n an operation position of
said dynamic brake circuit, and said dynamic brake
circuit having a braking position in which said dynamic
brake circuit applies a braking force to said armature of
said electric motor to stop rotation thereof; and

a common trigger member being directly linked to both
said dynamic brake circuit and said mechanical brake
such that actuation of said common trigger member to
an ON position concurrently actuates both said
mechanical brake to said disengaged position and said
dynamic brake circuit to said operation position while
actuation of said common trigger member to an OFF
position concurrently actuates both said mechanical
brake to said engaged position and said dynamic brake
circuit to said braking position whereby both said
dynamic brake force on said armature of said electric
motor and said braking force on said brake drum are
concurrently applied.

2. The electromotive chain saw according to claim 1,
further including a hand brake device comprising a hand
cguard, a linkage and a steel brake band, said linkage con-
nects a forward end of said brake band to said hand guard,
said brake band 1s wound around a circumierence of said
brake drum, and said hand brake device 1s operated by
pushing said hand guard away from an operator such that a
spring 1s extended thereby pulling an end of said brake band
to tighten said brake band and exert a braking force opposite
in direction to the braking force exerted by said mechanical
brake resulting in extended life for said brake band.

3. The electromotive chain saw according to claim 1,
wherein said a bent rod couples said common trigger mem-
ber to said mechanical brake.

4. The electromotive chain saw according to claim 3,
wherein said mechanical brake 1s located 1n a clearance of a
chain saw case using said bent rod without increasing the
size of said chain saw.

5. The electromotive chain saw according to claim 1,
wherein a rotary drive force 1s supplied to a drive sprocket
from said electric motor via a centrifugal clutch mechanism
when a rotational speed of said electric motor exceeds a
predetermined number of rotations, and said rotary drive
force disconnects said drive sprocket from said electric
motor via said centrifugal clutch mechanism when the
rotational speed of said electric motor 1s lower than said
predetermined number of rotations.

6. The electromotive chain saw according to claim 1,
wherein

rotary drive force 1s transmitted from said electric motor
to a drive sprocket via a clutch mechanism;

said clutch mechanism comprises an engagement member
formed on said brake drum,
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an engaging member rotated by said electric motor rotat-
ing with a rotation shaft, said engaging member 1s
slidable 1n an axial direction on said rotation shaft and
engages with said engagement member on said brake
drum;
an urging member for pushing and urging said engaging
member against said brake drum; and
a clutch release member which releases the engagement
of said engaging member on said brake drum by shiding,
said engaging member back against said urging mem-
ber when said trigger member 1s moved from said ON
position to said OFF position.
7. The electromotive chain saw according to claim 1,
wherein said mechanical brake comprises a movable mem-
ber operatively connected to said common trigger member

and secured to a second end of a brake band, which extends
around a circumference of said brake drum, such that said
brake band is pulled and tightened around said brake drum
when said trigger member 1s 1n said OFF position, and said
brake band 1s released and loosened from said brake drum
when said trigger member 1s 1n said ON position.

8. The electromotive chain saw according to claim 1,
wherein said mechanical brake 1s provided with a brake shoe
for engaging with an outer periphery of said brake drum.

9. The electromotive chain saw according to claim 2, 1n
which said mechanical brake 1s provided with a brake shoe
for engaging with an 1nner periphery of said brake drum.

10. The electromotive chain saw according to claim 9,
wherein when said common trigger member 1s 1n said OFF
position, said brake shoe contacts said brake drum to apply
said braking force to said brake drum and when said
common trigger member 1s 1n said ON position, said brake
shoe 1s removed from contact with said brake drum thereby
removing said braking force from said brake drum.

11. The electromotive chain saw according to claim 1,
further comprising a trigger link brake circuit having;:

a main winding and a brake winding provided 1n a field
slot;

a simgle-pole double-throw switch for driving and braking
said electric motor, used to change between supplying
a drive current to said armature and said main winding,
and supplying a counter electromotive force arising on
said brake winding; and

a single pole switch for disconnecting said brake winding
from said main winding when said single-pole double-
throw switch 1s changed over to supplying the drive
current to said armature and said main winding.

12. The electromotive chain saw according to claim 11,
wherein said electric motor, provided with said trigger link
brake circuit, comprises a single-phase series commutator
motor,

when driving said electromotive chain saw, said single
pole switch 1s changed over to open the connection of
said brake winding with said armature and said main
winding, a clutch mechanism 1s engaged, and said
single-pole double-throw switch 1s changed over to
connect a power source with said armature and said
main winding, and

when braking said electromotive chain saw, said single-
pole double-throw switch 1s changed over to open the
connection of the power source with said armature and
sald main winding and to connect said brake winding
with said armature, said clutch mechanism 1s
disengaged, and said single pole switch 1s changed over
to connect said brake winding with said armature.

13. The electromotive chain saw according to claim 12,

wherelin
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when driving said electromotive chain saw, after said
single pole switch 1s changed over to open the connec-
tion of said brake winding with said armature and said
main winding, said clutch mechanism 1s engaged and
subsequently said single-pole double-throw switch 1s
changed over to connect a power source with said
armature and said main winding, and

when braking said electromotive chain saw, after said
single-pole double-throw switch 1s changed over to
open the connection of the power source with said
armature and said main winding and concurrently to
connect said brake winding with said armature, said
clutch mechanism 1s disengaged, and subsequently said
single pole switch 1s changed over to connect said
brake winding with said armature.

14. The electromotive chain saw according to claim 1,
wherein said brake mechanism 1s a steel brake band wound
around a circumference of said brake drum, when said
trigger member 1s 1n said OFF position said steel brake band
1s tightened resulting in application of said braking force to
said brake drum, and when said trigger member 1s in said
ON position said steel brake band i1s loosened from said

brake drum thereby removing said braking force from said
brake drum.

15. A chain saw comprising:

an electric motor having an armature,

a cutting chain driven by the electric mofior,
a brake drum coupled to the cuiting chain,

a mechanical brake adapted to engage the brake drum,
the mechanical brake having a first position, in which
the mechanical brake is disengaged from the brake
drum to permit the brake drum to freely rotate, and a
second position, in which the mechanical brake

engages the brake drum to exert a mechanical braking
force on the brake drum,

an electric brake circuit electrically coupled to the elec-
iric motor, the electric brake circuit having a first mode,
in which the electrical braking force is not applied to
the electric motor, and a second mode, in which the
electric brake circuit applies an electrical braking
force to the electric motor, and

a common trigger coupled to both the electric brake
circuit and the mechanical brake, the common trigger
having a first trigger position and a second trigger

position, the first trigger postiion causing the mechari-
cal brake to disengage from the brake drum and the
electric brake circuit to operate in the first mode, and
the second trigger position causing the mechanical
brake to engage the brake drum and the electric brake
circuit to operate in the second mode, wherein the
electric brake force is applied the electric motor con-
currently with the mechanical braking force applied to
the brake drum when the common frigger is in the
second [rigger posiiion.

16. A chain saw according to claim 15, wherein the
common trigger is directly coupled to both the elecitric brake
circuit and the mechanical brake, the first trigger position
corresponds to an ON posttion and the second trigger
position corresponds to an OFF postiion.

17. A chain saw according to claim 15, further comprising
a clutch coupled to the cutting chain, the electric motor and
the common trigger, wherein the clutch disengages the
electric motor from the cutting chain when the common
Irigger 1s in the second trigger position.
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18. A chain saw comprising:
an electric motor,
a cutting chain driven by the electric motor,

a brake drum coupled to the cutting chain,

a mechanical brake adapted to apply a mechanical brak-
ing force to the brake drum,

an electric brake adapted to apply an electrical braking
force to the electric motor, and

a common trigger coupled to both the electric brake and
the mechanical brake and adapted to simultaneously
actuate both the electric brake and the mechanical
brake, the common trigger having an ON position and
an OFF position, wherein the mechanical braking force
and the electrical braking force act concurrently with
one another to stop the cutting chain and the electric
motor, respectively, from rotating when the common
trigger 1s in the OFF position.

19. A chain saw according to claim 18, wherein in the ON
posttion the common trigger concurrently causes the
mechanical brake to move to a disengaged posttion and the
electric brake to not apply the electrical braking force to the
electric motor, and in the OFF posttion the common trigger
concurrently causes the mechanical brake to apply the
mechanical braking force to the brake drum and the electric
brake to apply the electrical braking force to the electric
MOIoF.

20. A chain saw according to claim 19, further comprising
a clutch coupled to the cutting chain, the electric moitor and
the common trigger, wherein the clutch disengages the
electric motor from the cuiting chain when the common
trigger is in the OFF position.

21. A chain saw according fo claim 18, further comprising
a clutch coupled to the cutiing chain, the electric motor and
the common ftrigger, wherein the clutch disengages the
electric moitor from the cuiting chain when the common
trigger is n the OFF position.

22. A chain saw comprising.

an electric motor,
a cutting chain driven by the electric motor,

first means for applying a mechanical braking force to
stop the cutting chain,

second means for applying an electrical braking force to
stop the electric motor, and

third means for simultaneously actuating both the first
means and the second means n order to concurrently
apply the electrical braking force to stop the electric
motor and the mechanical braking force to stop the
cutting chain.

23. A chain saw according to claim 22, wherein the means
for simultaneously actuating both the first means and the
second means is a trigger switch.

24. A chain saw according to claim 23, wherein the
trigger swiich has an ON position and an OFF position, in
the ON position the first means does not apply the mechani-
cal braking force to stop the cutting chain and the second
means does not apply the electrical braking force to the
electric motor, and in the OFF position the first means
applies the mechanical braking force to stop the cutiing
chain and the second means applies the electric braking
force to the electric moior.

25. A chain saw according to claim 24, further comprising
a clutch coupling the cutting chain to the electric moior,
wherein the clutch disengages the electric motor from the
cutiing chain when the trigger switch is in the OFF position.

20. A chain saw according to claim 22, further comprising
a clutch coupling the cutting chain to the electric moior,
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wherein the cluich disengages the electric motor from the
cutting chain when the first means and the second brake
means have been simultaneously actuated.

27. An apparatus as in claim 22, further comprising a
power switch coupled to the third means, wherein movement
of the power switch to an OFF position simultaneously and
concurrently operates both the first means and the second
means via the third means to quickly stop the rotation of the
cutiing chain.

28. The apparatus as in claim 27, further comprising a

handguard coupled to the third means, wherein movement of

the handguard to an OFF position simultaneously and
concurrently operates both the first means and the second
means via the third means to quickly stop the rotation of the
cutiing chain.

29. The apparatus as in claim 28, further comprising a
clutch coupled to the cutiing chain, the electric motor and
the third means, wherein the cluich disengages the electric
motor from the cutiing chain when the third means is
activating the first and second means.

30. The apparatus as in claim 22, further comprising a

handguard coupled to the third means, wherein movement of

the handguard to an OFF position simultaneously and
concurrently operates both the first means and the second
means via the third means to quickly stop the rotation of the
cutiing chain.

31. The apparatus as in claim 30, further comprising a
clutch coupled to the cutting chain, the electric motor and
the third means, wherein the cluich disengages the electric
motor from the cutiing chain when the third means is
activating the first and second means.

32. An apparatus comprising:

a cuiting chain;
an electric motor coupled to the cutiing chain;
a brake drum;

a mechanical brake coupled to the brake drum, wherein
activation of the mechanical brake results in a braking
force on the brake drum that stops rotation of the
cutting chain;
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an electrical brake circutt coupled to the electric motor,
wherein activation of the electronic brake results in a
dynamic braking force on the electric motor; and

a trigger member coupled to the mechanical brake and
the electronic brake circuil, wherein movement of the
trigger member to an OFF postiion simultaneously and
concurrently operates both the mechanical brake and
the electronic brake circuil to quickly stop the rotation
of the cutting chain.

33. The apparatus as in claim 32, further comprising a

power swiitch coupled to the trigger member, wherein move-
ment of the power switch to an OFF position simultaneously

and concurrently operates both the mechanical brake and
the electrical brake via the trigger member to quickly stop
the rotation of the cutting chain.

34. The apparatus as in claim 33, further comprising a
handguard coupled to the trigger member, wherein move-
ment of the handguard to an OFF posttion simultaneously
and concurrently operates both the mechanical brake and
the electrical brake via the trigger member to quickly stop
the rotation of the cutting chain.

35. The apparatus as in claim 34, further comprising a
clutch coupled to the cutting chain, the electric motor and
the trigger member, wherein the clutch disengages the
electric motor from the cutting chain when the trigger
member 1s in the OFF position.

36. The apparatus as in claim 32, further comprising a
handguard coupled to the trigger member, wherein move-
ment of the handguard to an OFF posttion simultaneously
and concurrently operates both the mechanical brake and
the electrical brake via the trigger member to quickly stop
the rotation of the cutting chain.

37. The apparatus as in claim 36, further comprising a
clutch coupled to the cutting chain, the electric motor and
the trigger member, wherein the cluich disengages the
electric motor from the cuiting chain when the trigger
member is in the OFF position.



	Front Page
	Drawings
	Specification
	Claims

