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ABSTRACT

A lawnmower with operation protection and a safety switch mechanism. The safety
switch mechanism include: an inner pipe and a pipe sleeve slidably connected with and
enclosing the inner pipe, a safety switch with a contact tab mounted inside the pipe sleeve, a
trigger configured to trigger the safety switch by contacting the contact tab when the inner pipe
slides, and an elastomer configured to drive the trigger to keep from contacting with the
contact tab. All of the safety switch, the trigger and the elastomer are arranged on the same
side of the iner pipe. The safety switch mechanism functions to disable the motor upon
accidental proximity of the operator to the cutter body to thereby lower the possibility of an

accildent.
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LAWNMOWER WITH OPERATION PROTECTION AND SAFETY SWITCH
MECHANISM THEREOF

FIELD OF THE INVENTION

The present disclosure relates to a lawnmower and a safety protection apparatus
thercof, and more particularly to a lawnmower with operation protection and a safety switch
mechanism thereof.

BACKGROUND

A lawnmower 1s a tool that 1s used to provide lawn care primarily by using a motor to
activate a blade in a cutter body to cut excessively long grass. The motor of the lawnmower is
relatively powertful for efficient grass cutting and consequently brings some potential danger
to the operator. Currently the operator 1s typically spaced by a long handle from the cutter
body as far as possible to thereby avoid potential danger. The handle tends to be separated into
two retractable segments to make storage of the lawnmower convenient. The handle may be

retracted by accident 1in operation and thereby expose both hands of the operator to danger

resulting from close proximity to the cutter body.

SUMMARY
In order to solve the shortcoming of the prior art, an objective of the described

lawnmower 1s to provide a safety switch mechanism capable of timely disabling a lawnmower
upon accidental retraction of a handle thereof.
In order to obtain the foregoing objective, the described lawnmower is provided with a

shide-triggered safety switch mechanism. The slide-triggered safety switch mechanism
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includes an inner pipe and a pipe sleeve capable of rotation relative to each other,

wherein the slide-triggered safety switch mechanism further includes a safety switch assembly
mounted inside the pipe sleeve. The inner pipe is equipped with a safety shift structure and the
safety switch assembly includes a safety switch and a trigger assembly configured to trigger
the safety switch when the safety shift structure of the inner pipe is disengaged from a safety
location and to reset the safety switch when the safety shift structure returns to the safety
location.

By way of further example, the subject lawnmower with operation protection includes
a cutter body and a hollow level-1 handle rotatably connected with the cutter body, the cutter
body being equipped with a motor and a controller electrically connected therewith, wherein
the lawnmower further includes the forgoing safety switch mechanism, the pipe sleeve 1s
arranged at an end of the hollow level-1 handle, the inner pipe is embedded through the pipe
sleeve inside the level-1 handle to constitute a slidable connection therewith, and the safety

switch is electrically connected with the controller.

As will be better appreciated from the detailed description which follows, the subject
lawnmower has the advantage of providing a motor that will be disabled automatically when
an operator approaches the cutter body by accident to thereby lower the possibility of an
accident.

BRIEF DESCRIPTION OF DRAWINGS
Fig.1 is a schematic structural diagram of an exemplary slide-triggered safety switch

mechanism constructed according to the description which follows;

2
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Fig.2 1s a schematic structural diagram of a further, exemplary slide-triggered safety
switch mechanism constructed according to the description which follows

Fig.3 1s a schematic structural diagram of an exemplary lawnmower constructed
according to the description which follows; and

Fig.4 1s a circuit block diagram of an exemplary lawnmower constructed according to
the description which follows.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

By way of example only, an exemplary lawnmower will now be described in detail with
reference to the drawings showing preferred embodiments thereof.

Referring to Fig. 1 and Fig. 2, a slide-triggered safety switch mechanism generally
includes an inner pipe 1, a pipe sleeve 2 and a safety switch assembly, wherein the safety
switch assembly includes a safety switch 3 and a trigger assembly for triggering the safety
switch 3. The safety switch 3 and the trigger assembly are arranged inside the pipe sleeve 2. In
general, the trigger assembly functions to trigger the safety switch when a safety shift
structure of the pipe sleeve 1s disengaged from a safety location and to reset the safety switch
when the safety shift structure returns to the safety location.

Referring to the embodiment 1illustrated in Fig.1, as a simplified technical
implementation, the trigger assembly includes a contact tab 301 which includes one end
connected with the safety switch 3, and the other end being a free end, and which is pressed
inwardly towards the safety switch 3 by the pipe wall of the inner pipe 1 to trigger the safety

switch 3 when the inner pipe 1 slides, wherein the contact tab 301 itself has some elasticity,
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and wherein the inner pipe 1 slides to move a receiving groove 101 that serves as the safety
shift structure and the safety location. When the contact tab 301 1s positioned within the safety
location, the contact tab 301 1s free of external force and the safety switch 3 is not triggered.
The safety shift structure on the inner pipe 1 1s configured to accommodate the receiving
groove 101 at the free end of the released contact tab 301.

This technical implementation dependent upon on the elasticity of the contact tab 301
itself may cause failure after frequently use thereof.

Referring to an embodiment 1llustrated in Fig.2, the present embodiment provides a
more reliable preferred implementation in which the trigger assembly generally includes a
trigger 4 and an elastomer 5, both of which are arranged together with the safety switch 3 on
the same side of the inner pipe 1. The safety shift structure on the inner pipe 1 is the receiving
groove 101 for accommodating the trigger 4.

In this arrangement, the inner pipe 1 1s slidably connected with the pipe sleeve 2 which
generally encases at least the relevant portion of the inner pipe 1, and the inner pipe 1 with a
long size can pass through the pipe sleeve 2 and slide therein. The safety switch 3 is arranged
inside the pipe sleeve 2 and is fixedly connected to the pipe sleeve 2, the contact tab 301 has
one end fixedly connected with the safety switch 3, and the other end being a free end. The
body of the switch 1s further arranged with a contact thereon which can be contacted and
pressed for ON-OFF control when the free end of the contact tab 301 is pressed. It is certain
that a mechanical structure for triggering the safety switch can alternatively be another

structure 1f the structure can be caused to activate an ON-OFF contact upon the trigger being
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moved and to deactivate the ON-OFF contact upon the trigger being returned to the safety
position. For example, in another implementation, a helical spring is arranged around the
contact, with one end fixed with the switch body of the safety switch, and the other free end
arranged with a contact plate. Moreover, there are numerous similar implementations which
will not be described more.

As further shown 1n the figures, the trigger 4 1s mounted 1nside the pipe sleeve 2 and
primarily functions as a bridge to transfer energy and to trigger the frec end of the contact tab
301 when the 1nner pipe 1 slides relative to the pipe sleeve 2. As a preferred implementation,
the trigger 4 1s rotatably connected with the pipe sleeve 2 with the rotation axis perpendicular
to the direction 1n which the inner pipe 1 and the pipe sleeve 2 are slidably connected. In this
way, the trigger 4 can depress or release the contact tab 301 through rotation.

Generally, 1t 1s desired that the inner pipe 1 includes a normal operation location
relative to the pipe sleeve 2, that is, at this location, the trigger 4 is not acted on by the inner
pipe 1 to trigger the safety switch 3, however once the inner pipe 1 slides out of the range of
this location, the trigger 4 1s acted upon. A reset component functions to reset the safety
switch 3 when the inner pipe 1 slides again back to the range of the operation or safety location.
The reset component i1s essentially an energy accumulation member which can convert the
energy from the trigger 4 being pressed by external force into its own energy and release the
energy upon release of the external force to thereby reset the trigger 4. With this characteristic,
the reset component can be embodied as a magnetic member or an elastic member, either of

which has an energy accumulation characteristic. For a simplified structure, the reset
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component is an elastomer 5 with elasticity to reset the trigger 4 by means of elastic energy.

Preferably, the elastomer 5 1s a helical spring with one end fixedly connected with the
pipe sleeve 2 and the other end pressed against the trigger 4, or a torsion spring arranged at the
rotation axis of the trigger 4.

As a preferred implementation, for the foregoing operation location, the receiving
groove 101 for accommodating the abovementioned trigger 4 1s arranged on the side of the
inner pipe 1 facing the trigger 4. When the end of the trigger 4 facing the inner pipe 1 lies in
the range of the receiving groove 101, the trigger 4 driven by the elastomer 5 does not trigger
the safety switch 3 but allows the lawnmower to operate normally. When there 1s an accident
or improper operation, the inner pipe 1 slides relative to the pipe sleeve 2 (in the direction of
an operator proximate the cutter body), the end of the trigger 4 1s displaced from the receiving
groove 101, and the trigger 4 1s pressed by the pipe wall of the inner pipe 1 to rotate and
contact the contact tab 301 to trigger the safety switch 3. Certainly, this 1s just one technical
implementation and there are numerous possible technical implementations if only the trigger
4 can have a sufficient space at the operation location to be free of being pressed and can be
pressed at other locations.

In order to slide the trigger 4 into and out of the receiving groove 101 through rotation,
a round and smooth end 1s formed on the trigger 4 for contact with the inner pipe 1, and
accordingly the receiving groove 101 1s also preferably provided with an arc-like groove.

As a preferred implementation, in order to make the trigger 4 contact with the contact

tab 301 more firmly, a notched groove 401 is formed in the trigger 4 for accommodating and
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contacting the free end of the contact tab 301. An arc-like contact surface 402 1s formed on the
side of the notched groove 401 proximate to the inner pipe 1, the area of which 1s much larger
than that of the free end of the contact tab 301 so as to able to ensure reliability of trigger 4.

Reterring to Fig. 3 and Fig. 4, a lawnmower having the described safety feature
includes a cutter body 6, a level-1 handle 7 and the foregoing safety switch mechanism
constructed according to the preferred embodiments. Specifically, the cutter body 6 1is
equipped with a motor, a control circuit to control the motor, a blade, etc. which are primary
parts for the lawnmower to operate. The level-1 handle 7, which is rotatably connected with
the cutter body 6, serves as a first level of the retractable handle and 1s hollow to accommodate
the inner pipe 1 of the safety switch mechanism. Actually, the relatively slidable connection of
the 1nner pipe 1 and the pipe sleeve 2 is achieved by the slidable connection of the inner pipe
1 and the level-1 handle 7 and the fixed connection of the pipe sleeve 2 and the level-1 handle
7. More specifically, the pipe sleeve 2 1s arranged at a free end of the level-1 handle 7. The
inner pipe 1 1s embedded through the pipe sleeve 2 in the level-1 handle 7 to constitute a
slidable connection therewith, and an operation handle 8 i1s arranged at the free end of the
inner pipe 1. The safety switch 1s electrically connected with the controller which is in turn
electrically connected with the motor so that the safety switch can control the motor to
operate.

Referring to Fig.2, when the inner pipe 1 1s retracted accidently into the level-1 handle
7, an operator may be 1n danger due to excessive proximity to the cutter body 6 while

operating the operation handle 8, and at this time the safety switch 3 is triggered and the motor
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1s disabled, and further to reduce the possibility of the operator being subject to danger.
By way of example, the inner pipe 1 may be retracted accidently into the level-1

handle 7 when sufficient force is provided to move the trigger 401, located in slot 101,

against the bias of the spring 5.
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CLAIMS

What is claimed is:

1. A slide-triggered safety switch mechanism, comprising:

an inner pipe and a pipe sleeve capable of movement relative to each other wherein the
Inner pipe is equipped with a safety shift structure; and

a safety switch assembly mounted inside the pipe sleeve wherein the safety switch
assembly comprises a safety switch and a trigger assembly configured to trigger the safety
switch when the safety shift structure of the inner pipe is moved relative to the pipe sleeve
‘ from a safety location and to reset the safety switch when the safety shift structure returns
to the safety location.

2. The shde-triggered safety switch mechanism according to claim 1, wherein the
trigger assembly comprises a moveable contact tab with one end fixedly connected with the
satety switch and another other end being a free end for contacting the inner pipe wherein
the moveable contact tab is biased to move towards a reset position when no external force
1s applied thereto by the inner pipe.

3. The slide-triggered safety switch mechanism according to claim 2, wherein
the safety shift structure is a receiving groove configured to accommodate the free end of
the moveable contact tab.

4. The slide-triggered safety switch mechanism according to claim 1, wherein
the trigger assembly further comprises a moveable contact tab with one end fixedly
connected with the safety switch, a trigger configured to contact the inner pipe and press
the moveable contact tab to trigger the safety switch when the inner pipe slides relative to

the pipe sleeve, and a reset component configured to move the trigger towards a reset
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position when no external force is applied thereto by the inner pipe to keep the trigger from
triggering the safety switch, and wherein another end Qf the moveable contact tab i1s a free
end for contacting and cooperation with the trigger.

. The slide-triggered safety switch mechanism according to claim 4, wherein
the safety shift structure is a receiving groove configured to accommodate the trigger.

6. The slide-triggered safety switch mechanism according to claim 5, wherein
all of the safety switch, the trigger and the reset component are arranged on the same side
of the inner pipe, and the trigger is arranged between the inner pipe and the reset
component.

7. The slide-triggered safety switch mechahism according to claim 5, wherein
the trigger 1s provided with a notched groove configured to accommodate and contact the
free end of the moveable contact tab, and an arc-like contact surface is formed on a side of
the notched groove proximate to the inner pipe.

8. The shde-triggered safety switch mechanism according to claim 5, wherein
the trigger is rotatably connected with the pipe sleeve.

9. The slide-triggered safety switch mechanism according to claim 8, wherein
the reset component i1s an elastomer with elasticity to move the trigger towards the reset
position by means of elastic energy and wherein the élastomer 1s at least one of a helical
spring with one end fixedly connected with the pipe sleeve and another end pressed against
the trigger and a torsion spring arranged at a rotation axis of the trigger.

10. The slide-triggered safety switch mechanism according to claim 9, wherein

the rotation axis of the trigger is perpendicular to the direction in which the inner pipe is

slideably connected to the pipe sleeve.

10
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11. The slide-triggered safety switch mechanism according to claim 10, wherein
the trigger 1s provided with a round and smooth end for contacting with the inner pipe.

12. A lawnmower with operation protection, comprising:

a cutter body and a hollow level-1 handle rotatably connected with the cutter body;

a motor carried by the cutter body;

a controller electrically connected to the motor to control the operation thereof; and

a slide-triggered safety switch mechanism comprising an inner pipe and a pipe sleeve
capable of movement relative to each other wherein the inner pipe is equipped with a safety
shift structure and a safety switch assembly mounted inside the pipe sleeve wherein the
safety switch assembly comprises a safety switch and a trigger assembly configured to
trigger the safety switch when the safety shift structure of the inner pipe is moved relative
to the pipe sleeve from a safety location and to reset the safety switch when the safety shift
structure returns to the safety location;

wherein the pipe sleeve is arranged at an end of the hollow level-1 handle, the inner
pipe 1s at least partially encased within the pipe sleeve inside the level-1 handle to
constitute a slidable connection therewith, and the safety switch is electrically connected
with the controller.

13. The lawnmower with operation protection according to claim 12, wherein the
trigger assembly comprises a moveable contact tab with one end fixedly connected with the
safety switch and another end being a free end for contacting the inner pipe wherein the
moveable contact tab 1s biased to move towards a reset position when no external force 1s
applied thereto by the inner pipe and wherein the safety shift structure is a receiving groove

configured to accommodate the free end of the moveable contact tab.

11
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14. The lawnmower with operation protection according to claim 12, wherein the
trigger assembly further comprises a moveable contact tab with one end fixedly connected
with the safety switch a trigger configured to contact the inner pipe and press the moveable
contact tab to trigger the safety switch when the inner pipe slides relative to the pipe
sleeve, and a reset component configured to move the trigger towards a rest position when
no external force is applied thereto by the inner pipe to keep from triggering the safety
switch and wherein another end of the moveable contact tab is a free end for contacting and
cooperation with the trigger.

15. The lawnmower with operation protection according to claim 14, wherein the
safety shift structure is a receiving groove configured to accommodate the trigger, and all
of the safety switch, the trigger and the reset component are arranged on the same side of
the inner pipe, and the trigger is arranged between the inner pipe and the reset component.

16. The lawnmower with operation protection according to claim 15, wherein the
trigger 1s provided with a notched groove configured to accommodate and contact the
moveable contact tab, and an arc-like contact surface is formed on a side of the notched
groove proximate to the inner pipe.

17. The lawnmower with operation protection according to claim 15, wherein the
trigger 1s rotatably connected with the pipe sleeve.

18. The lawnmower with operation protection according to claim 17, wherein the

reset component is an elastomer with elasticity to move the trigger towards the reset
position by means of elastic energy and wherein the elastomer is at least one of a helical
spring with one end fixedly connected with the pipe sleeve and another end pressed against

the trigger and a torsion spring arranged at a rotation axis of the trigger.

12
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19. The lawnmower with operation protection according to claim 18, wherein the
rotation axis of the trigger is perpendicular to the direction in which the inner pipe 1s
slidablely connected to the pipe sleeve.

20. The lawnmower with operation protection according to claim 19, wherein the

trigger is provided with a round and smooth end for contact with the inner pipe.

13
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FIG. 2
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