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PIEZO-ELECTRIC LIGHTERS 

FIELD OF THE INVENTION 

My present invention relates to an impacting mecha 
nism for a lighter in which ignition is caused by the col 
lision of a striker with a piezo-electric member. 

BACKGROUND OF THE INVENTION 

Conventional ignition mechanisms of the direct 
percussion type use at least two springs (sometimes 
three or even four), i.e. a main spring which drives the 
striker and a return spring which restores the mecha 
nism to its initial position when the pressure exerted on 
the main spring is released. 

OBJECTS OF THE INVENTION 

An object of the invention is to provide an improved 
impacting mechanism for a lighter of this character 
which is simpler to operate, comprising only one spring 
and requiring a smaller actuating force by using the en 
ergy available in a more ef?cient manner, and wherein 
it is not necessary that the spring exerts a torque on the 
striker. . I 

Another object of my invention is to simplify the as 
sem bly of such a mechanism. ' 

SUMMARY OF THE INVENTION 

An impacting mechanism according to my invention 
comprises a downwardly open ?rst casing and an up 
wardly open second casing engaging each other tele 
scopically so as to be relatively slidable; relative rota 
tion of the casings is prevented by suitable means, spe 
ci?cally by their prismatic shape. The two casings have 
wall portions respectively provided with ?rst and a sec 
ond slot (each duplicated on opposite sides of its cas 
ing) which partly register with each other in all operat 
ing positions. 
The second casing, which in the embodiment de 

scribed hereinafter is the outer one, contains a piezo 
electric member forming part of an ignition circuit; an 
advantageously cylindrical striker is mounted above 
the piezo-electric member so as to be slidable inthe 
two casings, this striker having a transverse retaining 
lug in the form of a round pin traversing the registering 
wall slots. A compression spring inserted in the ?rst (in 

. ner) casing bears upwardly against the latter and down 
wardly upon the striker for urging same toward the 
piezo-electric member. 

In accordance with an important feature of my inven 
tion, the ?rst (inner) wall slot has a ?rst lower camming 
edge intersecting an oppositely inclined second lower 
camming edge of the second (outer) slot sloping down 
wardly from a lateral indexing notch normally receiving 
the lug of the striker. The two intersecting edges form 
a downwardly pointing vertex which shifts laterally 
away from the indexing notch upon depression of the 
?rst casing serving as an actuator. The ?rst slot, formed 
in the actuator, also has an upper camming edge which 
is engageable with the lug in the course of a depression 
stroke and, upon an initial compression of the inserted 
spring, dislodges the lug from the indexing notch to en 
able that spring to expand whereby the striker is pro 
pelled against the piezo-electric member as its lug rides 
down the second, stationary, lower camming edge. 
Upon the subsequent release of the actuator, the lug is 
intercepted by the moving ?rst lower camming edge 
and is cradled in the vertex of the two camming edges 
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2 
whereby a component of the spring pressure is ab 
sorbed by the stationary second edge. This enables the 
spring to exert an upward force upon the actuator, rela 
tive to the second casing, for restoring same to normal 
as the lug is returned to its indexing notch by the rising 
and laterally shifting vertex. 
According to another feature of my invention, the 

wall slots of the two casings may be formed with access 
passages to facilitate the insertion of the lug. 

BRIEF DESCRIPTION OF THE DRAWING 

, The above and other features of my invention will 
now be described with reference to the accompanying 
drawing in which: 
FIG. 1 is an axial sectional view of a conventional im 

pacting mechanism for a lighter; 
FIG. 2 is a view similar to FIG. 1, showing my present 

improvement; 
FIG. 3 is a detail view of a retaining lug and asso 

ciated camming slots forming part of the mechanism of 
FIG. 2; ' - 

FIG. 4 is a diagrammatic illustration of the lug and 
part of its camming edges, drawn to an enlarged scale; 

FIG. 5 is an exploded perspective view of a slightly 
modi?ed lighter according to my invention, showing its 
various constituent parts before assembly; and 

~ FIG. 6 shows the elements of FIG. 5 on a smaller 
scale and after assembly. 

SPECIFIC DESCRIPTION 
In FIG. ‘1 I have shown, for purposes of comparison, 

a known lighter comprising an inner casing l’, operat 
ing as a pushbutton-type actuator, with a slot 2' dupli‘ 
cated on opposite sides thereof, forming an upper cam 
ming edge 2a’. An outer casing 3’ has a slot 4' also du 
plicated on its opposite sides and forming a retaining or 
indexing notch 4a’. A striker 5’, provided with a trans 
verse lug 6’ moving in the slots 2' and 4’, is loaded by 
a main spring 7’ bearing from within upon the stop of 
the inner casing 1’ and exerting pressure on the striker 
5’, the casing being urged upwardly by a return spring 
8. Striker 5' confronts an anvil 9' constituted by a 
piezo-electric member. An ignition circuit controlled 
by this member has been partly shown at 16’. 
When pressure is applied to the top of actuator 1', 

the main spring 7’ is compressed until the lug 6’ is 
cammed aside by the bevel or ramp 2a’ of slot 2’ 
thereof. When this lug is disengaged from the notch 4a’ 
of the slot 4' of casing 3’, the striker 5' strikes the 
piezo-electric member 9'. When the actuator l’ is re 
leased, the heretofore compressed return spring 8 ex 
pands and restores the mechanism to its initial position. 
Relatching of the lug in notch 4a'is insured by a twist 
ing of the main spring 8 by about a three-quarter turn. 
The polygonal cross-sections of the inner and outer 
casings l’, 3' prevent any relative rotation thereof. 
Although such a device is simple, efficient and com 

pact, its mechanism has several drawbacks. 
Aside from the need for two springs, the return spring 

8 opposes the ?nger pressure exerted by the user on the 
actuator 1' without contributing to the acceleration of 
the striker. Moreover, there is no automatic decrease 
in the counteracting force of this spring since the latter 
is fully compressed when the striker is released. For the 
same reason, the finger pressure applied to overcome 
this spring force cannot be used for driving the striker. 
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On the other hand, the torsion of the main spring 7' 
presses the lug 6' against the edge of the slot 4' of the 
outer casing 3' with considerable force during both the 
percussion stroke and the return stroke, thus opposing 
the movement of the striker by frictional resistance. 

In FIGS. 2 — 6, parts corresponding to those of FIG. 
1 have been designated by the same reference numer 
als, namely: the inner casing or actuator l with its slot 
2 duplicated on opposite side thereof and forming a re 
lease ramp or bevel 2a the outer casing 3 with its slot 
4 also duplicated on opposite sides and forming a re 
taining notch 4a, the striker 5 with its pin or lug 6, the 
percussion spring 7 and the piezo-electric anvil 9. 
According to the invention, slot 2 has an inclined 

lower camming edge 11. The same is true for a cam 
ming edge 12 of slot 4 these two edges having relatively 
inverted slopes and intersecting at a vortex which pro 
gressively shifts to one side (here to the right) upon de 
pression of the actuator. In the off-normal position of 
lug 6; the edges ll, 12 bear tangentially thereon, as 
best seen in FIG. 4, whereby the lug is cradled in their 
vertex. 

This mechanism operates as follows: 
When pressure is applied to the top of the actuator 

l, the spring 7 is compressed. Eventually, lug 6 is 
cammed aside by the ramp 2a of the slot 2 and the 
striker 5 collides with the piezo-electric member 9. 
During this movement, the lug 6 moves along the edge 
12 (FIG. 3) of the slot 4 of the outer casing 3. One 
could thus expect a certain friction between the lug 
against this edge and likewise between the spring 7 and 
the striker 5. Nevertheless, the effects of this friction 
are slight since the force exerted on the lug by the ramp 
2a of. the inner casing imparts a rotational movement 
to the striker from the beginning of its percussion ac 
tion. This movement being continued by the camming 
action of edge 12 during the remainder of the stroke. 

On the other hand, as the force of the spring de 
creases in proportion to the percussion stroke, the 
force exerted by the operator’s ?nger on the top of the 
inner casing l pushes the latter down, which increases 
the speed of the striker. At the same time, the reaction 
force encountered by the operator’s‘ ?nger decreases 
progressively which makes the control of the apparatus 
much more pleasant. 
When the percussion stroke is terminated, the spring 

7 still remains compressed to a certain extent, of the 
order of 30 percent. This spring thus expands when the 
action of the pressure exerted on the inner casing by 
the actuator’s ?nger ceases, the lug 6 being then lo 
cated at the lower end of the slot 4. At the same time, 
this lug 6 is in contact with the lower part of the right 
hand edge of the slot 2. During the initial part of the up 
ward movement of the inner casing l, the lug 6 slides 
along this right'hand slot edge until it comes into 
contact with both the inclined edge 11 of the slot 2 and 
the intersecting edge 12 of the slot 4 (FIG. 3). Owing 
to the inclination of the edges 11 and 12, part of the 
force of the spring 7 is transferred from the edge 11 to 
the edge 12 so that this spring, which is interposed be 

. tween the upper part of the inner casing l and the 
striker 5, may exert an upwardly directed independent 
force on the casing or actuator l. The actuator 1 thus 
begins to rise under the action of this independent 
force provided that the latter is greater than the fric 
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4 
tional resistances which tend to oppose the relative 
movements between the various parts, namely: 

a. the frictional force between the lug 6 and the edge 
11 of the slot 2; 

b. the frictional resistance between the lug 6 and the 
edge 12 of the slot 4; 

c. the frictional resistance between the inner casing 
l and the outer casing 3; and 

d. the frictional resistance between the spring 7 and 
the striker 5 and/or the upper part of the inner casing 
1. 
During the ascending movement of the inner casing 

I, the lug 6 slides down along the slot edge I1 and up 
along slot edge 12 until, with a rotary motion about the 
axis of the cylindrical striker, it engages in the notch 4a 
of the outer slot 4. > 
The reaction forces of the lug 6 on the edges 11 and 

12 tend to rotate the inner casing 1 relative to the outer 
casing 3 which produces the frictional resistance (c). In 
addition, since the striker 5 rotates when the lug 6 
slides along the edges 11 and 12, the spring 7 in turn 
twists with respect to the inner casing 1 and/or to the 
striker 5, thereby causing the relatively small frictional 
resistance d). 
The condition that the net force above described be 

greater than the frictional forces a) — d) sets restric 
tions on the angles of inclination a and B which the 
edges 11 and 12 respectively include with the horizon 
tal (FIG. 4). In fact, it can be shown that the following 
conditions must be satis?ed for the angles a and ,B: 

a > arctan >}L(6,12) + arctan p.(1,3) (1) 
and 

B > arctan p.(6,ll) + arctan /.L(7,l) (2) 
where 

p.(6,l2) is the coef?cient of friction between the lug 
6 and the edge 12, 

;/.(1,3) is that between the casings 1 and 3; 
p.(6,1l) is that between the lug 6 and the edge 11, 
and ' - 

p.(7,1) is that between the spring 7 and the part (the 
casing l or the striker 5) with respect to which the 
spring rotates. 

It is difficult to make angles a and ,8 less than 20° and 
greater than 50°. In the preferred embodiment, the 
angle a is greater than the angle [3, ranging for example 
between 25° and 40°-45°, whereas the value of the 
angle [3 may range for example between 25° and 
35°-40°. 

Naturally, and as is apparent from the preceding dis 
cussion, my invention is not limited to the single em 
bodiment given herein above. Thus, for example, the 
function of the inner casing could be transferred to the 
outer casing and that of the outer casing to the inner 
casing. 
According to the particular embodiment of FIGS. 5 

and 6, the slot 2 is cut open at the top of its sloping edge 
11 in order to provide a free passage 13 directed 
toward the bottom of the inner casing. 

Similarly, the slot 4 is cut open at its upper right hand 
to provide a free passage 14 open toward the top of the 
outer casing, this passage being bounded by an inclined 
guide edge 15 overlying the notch 4a. 
Under these conditions, the assembly of the various 

parts take place very simply and virtually automati 
cally. 
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In fact, it is suf?cient to: 
1. insert the lug 6 into a hole of the striker 5, 
2. introduce the spring 7 into the inner casing l, 
3. introduce the striker 5 into this inner casing by in 

serting the lug 6 through the access passage 13; the ten 
sion thus imparted to the spring 7, upon relaxation of 
the external insertion pressure released, causes the lug 
to be automatically retained in the lower part of the slot 
2 without being able to be accidentally released there 
from, and 

4. thereupon insert the inner casing l with striker 5 
and spring 7 into the outer casing 3 whereby the ramp 
15 imparts a rotation to the lug 6 until the moment 
when, on clearing the access passage 14 above the level 
of indexing notch 4a, it snaps into that notch as shown 
in FIG. 6. 

I claim: 
1. An impacting mechanism for the ignition of a ligh 

ter, comprising: 
a downwardly open ?rst casing; 

1 an upwardly open second casing telescopically en 
gaging said ?rst casing and nonrotatably slidable 
with reference thereto, said ?rst and second cas 
ings having wall portions respectively provided 
with ?rst and second slots partly registering with 
each other in all operating positions; 

an ignition circuit including a piezo-electric member 
on the bottom of said second casing; 

a cylindrical striker rotatable about its axis and axi 
ally slidable in said casings above said member, 
said striker being provided with a transverse retain 
ing lug traversing said slots; and 

a compression spring in said ?rst casing bearing up 
wardly against the latter and downwardly upon said 
striker for urging same toward said member, said 
slot having a ?rst lower camming edge, said second 
slot having a lateral indexing notch normally re 
ceiving said lug and a second lower camming edge 
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6 
sloping downwardly from said notch, said lower 
camming edges having mutually inverted slopes 
and intersecting at a downwardly pointing vertex 
shifting laterally away from said notch upon de 
pression of said ?rst casing toward said member, 
said ?rst slot further having an upper camming 
edge engageable with said lug in the course of a de 
pression stroke and upon initial compression of 
said spring for dislodging said lug from said notch, 
thereby enabling said spring to expand and propel 
said striker into percussive contact with said mem 
ber to energize said ignition circuit, with said lug 
moving along said ?rst lower camming edge, said 
lug being intercepted by said ?rst lower camming 
edge upon subsequent release of said ?rst casing 
for cradling said lug in said vertex and exerting 
upon said second casing a restoring spring force 
relative to said second casing to return said lug to 
said notch. 

2. A mechanism as de?ned in claim 1 wherein said 
?rst casing is received in said second casing. 

3. A mechanism as de?ned in claim 1 wherein said 
casings are prismatic. 

4. A mechanism as de?ned in claim 1 wherein said 
slots are provided with access passages facilitating the 
insertion of said lug into same. 

5. A mechanism as de?ned in claim 4 wherein said 
?rst slot has a lower access passage at the upper end of 
said ?rst lower camming edge, said second slot having 
an upper access passage above the level of said notch. 

6. A mechanism as de?ned in claim 5 wherein said 
upper access passage has an inclined guide edge overly 
ing said notch. 

7. A mechanism as de?ned in claim 1 wherein said 
lug has the shape of a round pin. 

* * * * * 


