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(54) A PIEZOELECTRIC IGNITING MECHANISM OF LIGHTER FOR PREVENTING CHILDREN TO
TURN ON

(57) A piezoelectric ignition mechanism of a child-
resistant lighter that suitable to any piezoelectric lighter
is provided, which includes an energy accumulating con-
duct tube and a core element. A plexor preferably in-
cludes an impact shaft disposed in the energy accumu-
lating conduct tube that is roundness. A guiding shaft is
positioned on the energy accumulating conduct tube. A
guiding slot assembly that controls the movement of the
energy accumulating conduct tube is located on the core
element, which is associated with the energy accumulat-
ing conduct tube. The guiding slot assembly further has
a pair of circular control guiding slots and a pair of ignition
guiding slots. The energy accumulating conduct tube is
positioned in the guiding slot assembly. The guiding shaft
and the impact shaft of the energy accumulating conduct
tube are positioned respectively in the control guiding
slots and in the ignition slots.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to ignition mech-
anism of lighter. More specifically, to structures involving
a piezoelectric ignition mechanism that prevents inad-
vertent operation by children.

Description of the Related Art

[0002] Conventional lighter provided a direct ignition
mechanism that will be easily inadvertent operated by
children. Thereby, misfortunes such as fire or injurer may
occur. Some lighter makers added various safety latch
lock on the lighter that increases product cost and incon-
venience for user’s operation. Some makers increase
the pressing force of ignition mechanism to 9.5 to 10
pound so as to keep the CR law of some countries that
makes activation of the lighter more difficult.

SUMMARY OF THE INVENTION

[0003] The primary object of the present invention is
by providing a piezoelectric ignition mechanism of a child-
resistant lighter with increased safety and low fabrication
cost to overcome the deficiencies mentioned above..
[0004] In accordance with the primary object of the
present invention, an improved structure of a piezoelec-
tric ignition mechanism of child-resistant lighter is provid-
ed, wherein it includes an energy accumulating conduct
tube and a core element. A plexor preferably including
an impact shaft is positioned in the energy accumulating
conduct tube, which has roundness shape. A guiding
shaft mounts on the energy accumulating conduct tube.
A guiding slot assembly that controls the movement of
the energy accumulating conduct tube is located on the
core element which is associated with the energy accu-
mulating conduct tube. The guiding slot assembly further
includes a pair of circular control guiding slots and a pair
of ignition guiding slots. The energy accumulating con-
duct tube is positioned in the guiding slot assembly. The
guiding shaft and the impact shaft of the energy accu-
mulating conduct tube are positioned respectively in the
control guiding slots and in the ignition slots.

[0005] The circular control-guiding slot includes an
arc-guiding slot and 3 segments of straight guiding slots,
and one of the straight guiding slots having a slope shape
is positioned on the top of the circular guiding slot. The

circular control guiding slot has a shape of" D

or" g ", and the ignition guiding slot has an inverse L-
shape.
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[0006] The presentinvention comprises an energy ac-
cumulating conduct tube and a core element. A plexor
preferably including an impact shaft disposed in the en-
ergy accumulating conduct tube. The energy accumulat-
ing conduct tube is roundness. A guiding shaft is posi-
tioned on the energy accumulating conduct tube. A guid-
ing slot assembly that controls the movement of the en-
ergy accumulating conduct tube is positioned on the core
element that associated with the energy accumulating
conduct tube. The guiding slot assembly further has a
pair of circular control guiding slots and a pair of ignition
guiding slots. The energy accumulating conduct tube is
positioned in the guiding slot assembly. The guiding shaft
and the impact shaft of the energy accumulating conduct
tube are positioned respectively in the control guiding
slots and in the ignition slots.

[0007] When the lighter in an activated configuration:
[0008] The first step as pressing the energy accumu-
lating conduct tube for the first time, the guiding shaft
moves down along one side of the control guiding slot,
that is, the arc guiding slot and rotates itself, meanwhile,
the impact shaft cannot make the energy accumulating
spring produce deposit energy.

[0009] The second step, weakening the force pressed
on the energy accumulating conduct tube, due to the up-
ward action of the returning spring, the guiding shaft and
an energy release limit window drive the impact shaft
moving up vertically together, and the impact shaft slides
along the bottom bevel edge of the energy release limit
window and stops on the energy accumulating block
when it moves up on the half way.

[0010] The third step, immediately following the sec-
ond step, pressing the energy accumulating conduct tube
for the second time, the guiding shaft then moves down
vertically while the impact shaft remains on the energy
accumulating block and causes energy depositing on the
energy accumulating spring. Continue pressing the en-
ergy accumulating conduct tube, the guiding shaft may
be driven down to the bottom, then the upper bevel edge
ofthe energy release limit window forces the impact shaft
sliding away from the energy accumulating block and the
energy accumulating spring releases instantly, so cause
the plexor impacts the strike peg with heavy force to pro-
duce high voltage spark. Due to children’s simplicity ac-
tivity, he may loose hold of his hand after the first pressing
on the energy accumulating conduct tube and during the
resetting process of the energy accumulating conduct
tube, he will not press the tube again for depositing en-
ergy on the energy accumulating conduct tube. There-
fore, the lighter will be driven back by returning spring 11
directly to the deactivated configuration, that is the con-
figuration before the operation. Thus prevented inadvert-
ent operation by children.

[0011] Compare to prior designs, the advantageous
effects of the present invention are as followings:

1. It is versatility that the present invention shares
the same operation way, same configuration and
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same dimension with conventional piezoelectric ig-
nition element, and can be used in any of prior de-
signs of lighter.

2. Itis convenience for production and management
because the presentinvention shares the same cost
and same production arts and crafts with the piezo-
electric lighter without safety measures.

3. ltis safe and economical that the presentinvention
resolves the problem ofinadvertent operation by chil-
dren without adding any additional safety latch or
lock.

[0012] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the spirit and scope of the in-
vention will become apparent to those skilled in the art
from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the
present invention, and wherein:

FIG 1 is a schematic drawing of present invention
illustrating the structure of a piezoelectric ignition
mechanism.
FIG 2 is a schematic drawing of present invention
illustrating the piezoelectric ignition mechanism dur-
ing the activated configuration.
[0014] In FIGs. 1 and 2, comprising:
1. energy accumulating conduct tube [J2 guiding slot
assembly [J3 core element; 5. energy accumulating
spring; 6. guiding shaft; 7. impact shaft; 8. plexor; 9.
control guiding slot; 10. ignition guiding slot; 11. re-
turning spring; 12. strike peg; 13. conduct sheet cop-
per; 14. piezoelectric ceramic; 15. energy release
limit window; 16. discharge sheet copper; 17. copper
cap; 18. discharge wire; 19. energy accumulating
block.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] The preferred embodiment:
[0016] Asshowninfigs.1and2, apiezoelectricignition
mechanism of a child-resistant lighter comprising:

energy accumulating conduct tube 1] guiding slot
assembly 2[Jcore element 3; energy accumulating
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spring 5; energy release limit window 15; guiding
shaft 6; impact shaft 7; plexor 8; control guiding slot
9; ignition guiding slot 10; energy accumulating block
19; returning spring 11; strike peg 12; conduct sheet
copper 13; piezoelectric ceramic 14; discharge sheet
copper 16; copper cap 17 and discharge wire 18.
Thereinto, control guiding slot 9 which is positioned
in guiding slot assembly 2 guides the travel distance
of guiding shaft 6 and consequently drives energy
release limit window 15 moving, thereby fulfils the
activating process of impact shaft 7 among energy
accumulating block 19 and ignition guiding slot 10.

[0017] Referring to figs.2 (a), (b), (c), (d), wherein solid
and fine lines illustrate the spread inner circle structure
of the guiding slot assembly 2; dotted lines illustrate en-
ergy release limit window 15; and a large and a small
circle refer to guiding shaft 6 and impact shaft 7 respec-
tively.

[0018] When the lighter in an activated configuration:

The first step, as pressing energy accumulating con-
duct tube 1 for the first time, guiding shaft 6 will move
down along one side of control guiding slot 9 as in-
dicated in FIG 2(a) to FIG 2(b), and the impact shaft
7 and energy release limit window 15 move down
together with it, in the meantime impact shaft 7 can-
not make energy accumulating spring 5 produce de-
posit energy;

The second step, weakening the force pressed on
energy accumulating conduct tube 1, due to the up-
ward action of returning spring 11, guiding shaft 6
and energy release limit window 15 drive impact
shaft 7 moving up vertically together; then impact
shaft 7 slides along the bottom bevel edge of energy
release limit window 15 and stops on energy accu-
mulating block 19 when it moves up on the half way.
The third step, immediately following the second
step, pressing energy accumulating conduct tube 1
forthe second time, guiding shaft 6 then moves down
vertically to the place as indicated in FIG2 (d) while
impact shaft 7 remains on energy accumulating
block 19 causing energy depositing on energy accu-
mulating spring 5. Continue pressing energy accu-
mulating conduct tube 1 downward, guiding shaft 6
may be driven down to the bottom as indicated in
FIG2 (e), then the upper bevel edge of energy re-
lease limit window 15 forces impact shaft 7 sliding
away from energy accumulating block 19 as shown
with dotted arrowhead in FIG2 (d) while energy ac-
cumulating spring 5 releases instantly, so cause
plexor 8 impact the strike peg 12 with heavy force to
produce high voltage spark. The releasing of the
pressure adding on energy accumulating conduct
tube 1 will deactivate ignition, and the lighter will re-
turn to the configuration before activating by return-
ing spring 11.
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[0019] When a child operates the lighter inadvertently,
as he presses energy accumulating conduct tube 1, due
to children’s simplicity activity, he may loose hold of his
hand on the tube 1 when guiding shaft 6 moves down to
the place as indicated in FIG2(b). Thus the lighter passes
through the configurations of FIG2 (a) to FIG2 (b), in the
middle of which passes through FIG2 (c) when the child
cannot press energy accumulating conduct tube 1 quickly
enough for the second time. As a result the lighter is
driven back by returning spring 11 directly to the deacti-
vated configuration as indicated in FIG2 (a) (the config-
uration before the operation). Thus prevented inadvert-
ent operation by children.

[0020] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims.

[0021] Itis versatility that the present invention shares
the same operation way, same configuration and same
dimension with the conventional piezoelectric ignition el-
ements and can be used in any of prior designs of lighters.
It is safe and economical of the present invention and
resolves the problem of inadvertent operation by children
without adding any safety latch or lock. It is also suitable
for Industry production.

Claims

1. Apiezoelectric ignition mechanism of child-resistant
lighter includes an energy accumulating conduct
tube and a core element; a plexor preferably includes
animpact shaft disposed in the energy accumulating
conduct tube; wherein said energy accumulating
conduct tube is in the shape of roundness; and
wherein, further comprising:

a guiding shaft is positioned on said energy ac-
cumulating conduct tube;

a guiding slot assembly that controls the move-
ment of said energy accumulating conduct tube
is located on said core element which is asso-
ciated with said energy accumulating conduct
tube;

a pair of circular control guiding slots and a pair
of ignition guiding slots are positioned on said
guiding slot assembly;

wherein said energy accumulating conduct tube is
positioned in the guiding slot assembly; the guiding
shaft and the impact shaft of said energy accumu-
lating conduct tube are positioned respectively in
said guiding slot and in said ignition slot.

2. The piezoelectric ignition mechanism of child-resist-
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ant lighter of claim 1, wherein said circular control-
guiding slot includes an arc-guiding slot and 3 seg-
ments of straight guiding slots, and one segment of
the straight guiding slots having a slope shape is
positioned on the top of the circular guiding slot.

The piezoelectric ignition mechanism of child-resist-
ant lighter of claim 2, wherein said circular control

guiding slot has a " Q "or" O shape

The piezoelectric ignition mechanism of child-resist-
ant lighter of claim 1 or claim 2, wherein said ignition
guiding slot has an Inverse L-shape.
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