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ABSTRACT: A cylindrical casing has an anvil in one end held 
in place by inwardly projecting portions of the casing. A 
piezoelectric element in the casing abuts the anvil and has its 
actuating pin extending in the other direction. A washer bear 
ing on casing portions and a Belleville spring between the 
washer and the element encircle the pin and urge the element 
against the anvil. A striker has a head against the pin and a 
post extending in the other direction. A spring encircles the 
post and bears on a disc restrained by the casing and against 
the head to urge the striker towards the pin. The other end of 
the casing forms a sawtooth cam on which rides a cam fol 
lower attached to the post. The cam follower is connected to a 
rotatable cap for rotation therewith while permitting axial 
movement of the follower in the cap. 
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PIEZOELECTRIC LIGHTER 

BACKGROUND AND SUMMARY OF THE INVENTION 

The invention relates to a piezoelectric lighter, comprising a 
piezoelectric element connected to a spark gap, a striker 
spring biased in the direction of the piezoelectric element, and 
a manipulator by means of which the striker can be pulled 
back, overcoming the spring-biasing action, and then impelled 
forward to strike the piezoelectric element. 

In a previously proposed device of this type (British Pat. No. 
1,092,535‘) the striker is connected to an axially withdrawable 
manipulator by a releasable coupling. When the manipulator 
is withdrawn, the striker is at ?rst entrained by way of the 

_ coupling, overcoming the action of a spring. When the spring 
is prestressed to a given extent, the coupling is released and 
the striker engages the piezoelectric element. The coupling is 
a ball-and-socket joint with a ball- resiliently engaging in a 
groove in the striker. The axial force spring tension) which 

i must be applied before the ball (detent) is forced back out of 
the groove depends‘ on the geometry of the relatively small 
ball and of the groove. Therefore, under ordinary manufactur 
ing practices, it cannot be precisely de?ned. Also, strong con 
tact pressures act on the detent and on the groove, so that the 
coupling is subjected to considerable abrasion. Lastly, it is 
possible to withdraw the manipulator only part way and then 
to let it go without releasing the coupling, so that the blow on 
the piezoelectric element is weaker and one cannot tell 
whether or not an ignition spark has been produced. This can 
be a disadvantage in many cases. Moreover, all the spring 
force for prestressing the striker must be applied by the opera 
tor directly and manually in an axial direction. 

In another prior arrangement (Austrian Pat. No. 261,791), 
a piezoelectric element which is ?xed relative to a casing is 
embraced at one end by a radially expansible, cup-shaped 
pressure sleeve and at the other by a cup-shaped striker. The 

_ striker is biased by a ?rst spring and has a radial ?ange on 
which the edge of the pressure sleeve comes to bear when 
pushed down in opposition to the action of a second spring. 
When the pressure sleeve has pushed the striker down to a 
certain extent and prestressed the ?rst spring, it is expanded 
by means of inclined surfaces so that its edge slides off the 
?ange of the cup-shaped striker and the latter strikes the 
piezoelectric elementunder the in?uence of the prestressed 
?rst spring. 

This prior arrangement is a very complicated design, with its 
piezoelectric element mounted centrally in the casing and em 
braced from both ends. With this arrangement, too, the entire 
prestressing force must be applied directly and axially by the 
operator. To this force is added the force required for radial 
expansion ofthe edges of the pressure sleeve. 
The problem underlying the invention is that of creating a 

piezoelectric lighter which is both simple and strong in con 
struction. 
Another problem underlying the invention is that of creat 

ing a piezoelectric lighter which ensures that precisely de?ned 
blows will fall on the piezoelectric element. 
A further problem underlying the invention is that of creat 

ing a piezoelectric lighter which requires relatively little force 
in order to operate it. 
A last problem underlying the invention is that of creating a 

piezoelectric lighter in which the striking mechanism may be a 
separately manufactured unit. 

In the present invention the manipulator is a rotatable con 
trol grip to which the striker is connected in such a way that it 
is axially movable but not rotatable with respect to the grip, 
and during its rotation along with the grip the striker is axially 
moved by a follower riding along an extending sawtooth cam 
?xed relative to the casing. 
The blow then falls in a precisely de?ned manner as the fol 

lower slips down over the steep edges of the sawtooth cam. 
The arrangement is very simple and sturdy in construction, 
since it does not require either unreliable ball-and-socket 
joints or a central mounting for the piezoelectric element. The 
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axial force for prestressing the spring acting on the striker is 
generated by way of the gently inclined surfaces of the saw 
tooth cam, and the manually exerted force may be further 
reduced by means of a lever on the control grip if necessary. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal section through the piezoelectric 
lighter; ‘ 

FIG. 2 is a section along the line A-A of FIG. 1; 
FIG. 3 illustrates the position of the lighter element‘ in the 

casing by means of a section along the line B~B of FIG. 1; 
FIG. 4 is a section along the line C-C of FIG. 1; 
FIG. 5 is a partial section showing a part of the lower por 

tion of FIG. I, seen in the direction D of FIG. 1; and . 
FIG. 6 is a diagrammatic illustration of the sawtooth cam 

developed in a plane. 

DESCRIPTION OF A SPECIFIC EMBODIMENT 

The following disclosure is offered for public dissemination 
in return for the grant of a patent. Although it is detailed to en 
sure adequacy and aid understanding, this is not intended to 
prejudice that purpose of a patent which is to cover each new 
inventive concept therein no matter how others may later 
disguise it by variations in form or additions or further im 
provements. The claims at the end hereof are intended as the 
chief aid toward this purpose, as it is these that meet the 
requirement of pointing out the parts, improvements, or com 
binations in which the inventive concepts are found. 
A frame is formed by a casing l which is tubular in form and 

closed at one end by a cylindrical anvil 2. The anvil 2 has an 
annular groove 2', into which extend a plurality of casing por 
tions 1' spaced around the periphery of the casing. The anvil 2 
also serves as the tool punching die for the cutting and stamp 
ing punches (not shown) which are applied to the outside of 
the tubular casing l to force the projections 1’ into groove 2'. 
These punches cut the long sides of the casing portions 1’ and 
at the same time press them into the annular groove 2' in the 
anvil 2 during the manufacturing operation. The anvil is then 
fixed without clearance in the casing 1, in such a way that it 
cannot be displaced. 
The piezoelectric element 4 bears on the anvil 2 by way of 

its foot 3. The element 4 has a square cross section (FIG. 3), 
and its four corners 4’ guide it in the casing l. A disc is held 
against movement away from the element by inwardly project 
ing projections 7 of the casing. A Belleville spring 5 bears on 
disc 6 and urges the element 4 against the anvil. The striker 
pin 8 of the lighter element 4 projects through central 
openings in the disc 6 and spring 5. 
The high-tension lead 9 runs from the side of the lighter ele 

ment 4. To permit the lighter element 4 to be inserted in the 
casing 1, the casing, if made from tubing, is slotted at 10 on 
one side. In the present embodiment the casing l is made by 
forming a ?at sheet into a tube. The edges which then lie op 
posite one another are graduated in length, so that, when bent 
into a tube, parts of them are about in contact (10’ in FIG. 3) 
and parts form the slot 10 (FIGS. I and 2) for the shoe 9’ of 
the cable 9. 
When the striker head 12, which is biased by the coil spring 

11, is in its position of rest, it bears on the element pin 8. The 
spring 11 biasing the striker is supported at its other end on a 
disc 14. Disc 14 in turn bears on inwardly extending stamped— 
out portions 15 of the casing l. The rotatable control grip 16 is 
?xed to the disc 14. This grip comprises an outer, cup-shaped 
sleeve I6’ and two abutments 16" (FIG. 4) which are sym 
metrically positioned relative to one another. The abutments 
are secured to the base of the sleeve 16'. They are semi-cylin 
drical and de?ne a gap 16"’ between them. Advantageously, 
the grip l6 and its elements 16” are made in one piece from a 
synthetic plastic material. At their distal ends, the abutments 
16" have integral posts 17 (FIG. 5), which extend through 
two symmetrically positioned holes in the disc 14. The ends of 
posts 17 are hot worked to form rivet-head-like portions 17’. _ 
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After insertion of the coil spring 11, the post 12' of the 
striker 12 is passed through the opening opening 13 in the disc 
14 until it projects into the rotatable grip 16. The post 12' is 
then twisted so that the opening 12" adjacent its end is flush 
with the gap 16”’. The crosspin 18 (a slotted pin) is then 
pushed into the opening 12". All the components of the strik 
ing mechanism 19 are now connected together to form a sin 
gle structural unit. 
That end of the casing which serves to receive the striking 

mechanism 19 forms a sawtooth cam comprising cam surfaces 
_ 21 inclined with respect to the axis of the casing and edges 22 
parallel to said axis. The inclined surfaces 21 are joined to 
edges 22 at outwardly extending noses of the cam. The sur 
faces 21 and the edges 22 lie opposite one another, respective 
ly, on the tubular end of the casing, i.e. there are two surfaces 
21 which are 180° apart. 

In assembly, the striking and manipulator mechanism 19 is 
introduced into the casing 1 until the striker head 12 bears on 
the element pin 8. With the spring 11 in place, the disc 14(al 
ready secured to cap 16) is placed over post 12' and pin 18 
(forming a cam follower) is inserted through the post. The 
disc is then pushed in until it reaches its assembled position. 
The prepared casing portions 15 are then pushed from outside 
into the bearing groove 15’ formed by the disc 14 and by 
shoulders 16"" on the abutments 16". The disc 14 is now 
supported, and the grip 16 can rotate in this bearing without 
moving axially. 
To produce a piezoelectric ignition spark, the rotatable con 

trol grip 16 is turned. The turning of the control grip rotates 
pin 18 relative to casing l. The grip can‘turn in one direction 
only: the direction in which the follower 18 moves up the 
inclined surface 21 (downwardly in FIG. 1). Upon reaching 

_ the outwardly extending noses of the cam where the surfaces 
21 join the edges 22, the follower 18 is free to return in an 
axial direction allowing striker 12, 12’ to be forced against pin 
8 by spring 11. As a result of the force of the coil spring 11, the 
striker head 12 impacts against pin 8 of the lighter element 4. 
The high tension passed to the spark gap along the lead 9 
produces an ignition spark. To produce another ignition 
spark, the control knob is again turned in the same direction. 
We claim: 
1. In a piezoelectric lighter comprising a piezoelectric ele 

ment member and a striker member, a frame, one of the mem 
bers being movably mounted on the frame for movement 
toward and away from the other member, and a spring 
resiliently urging the one member toward the other member, 
the improvement comprising: 

said frame being in the form of a tubular casing having two 
ends and an axis between the ends, said other member 
being within said casing and adjacent one end of the eas 
ing, said one member being within said casing and 
between the other member and the other end of the eas 
ing, said spring being within the casing and at least par 
tially between said one member and the other end of the 
casing, said other end of the casing defining a sawtooth 
cam having first edges inclined with respect to said axis 
and second edges substantially parallel to said axis, cam 
follower means secured to said one member and contact 
ing said cam for moving said one member away from the 
other member against the urging of said spring as the fol 
lower means is rotated with respect to said casing and 
thereafter releasing said one member for movement 
toward the other member by said urging, and a cap about 
said other end of said casing, rotatable with respect 
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4 
thereto and operatively connected to said cam follower 
means for rotating the cam follower means. 

2. In a lighter as set forth in claim 1, wherein said cap has 
two spaced semicylindrical abutments positioned within said 
other end of said casing, said follower means including a pin 
normal to said axis, connected to said one member and posi 
tioned in said cap in the space between said abutments. 

3. In a lighter as set forth in claim 2, wherein said cam has 
two of said inclined surfaces spaced about said axis 180° apart. 

4. In a lighter as set forth in claim 2, wherein said abutments 
have posts at the distal end thereof which posts project into 
said casing parallel to said axis, a disc attached to the distal 
end of the posts, said disc having a central opening, said cam 
follower means comprising a post extending through said 
spring and opening, said pin being attached to the latter post 
adjacent the distal end thereof, said casing having inwardly 
projecting portions between said disc and the distal ends of the 
abutments to restrict said cap against axial movement while al 
lowing rotational movement thereof. 

5. In a lighter as set forth in claim 4, wherein said one 
member is the striker member, and including an anvil in said 
casing at said one end thereof, said anvil having an annular 
groove therein, said casing having inwardly projecting por 
tions extending into said annular groove to lock said anvil to 
the casing against axial movement, said element member 
abutting said anvil. 

6. In a lighter as set forth in claim 5, wherein said element 
member includes an actuating pin extending from the end 
thereof adjacent said striker member, said frame includes a 
second disc having a central opening, said second disc being 
positioned in said casing between said striker member and ele 
ment member with said pin extending through said central 
opening therein, said casing having inwardly projecting por 
tions against which said second disc seats and restrains move 
ment of the second disc in a direction away from said element 
member, and a Belleville spring between said second disc and 
said element member. 

7. In a lighter as set forth in claim 1, wherein said one 
member is said striker member, and including an anvil in said 
casing at said one end thereof, said anvil having an annular 
groove therein, said casing having inwardly projecting por 
tions extending into said annular groove to lock said anvil to 
the casing against axial movement, said element member 
abutting said anvil. 

8. In a lighter as set forth in claim 7, wherein said element 
member includes an actuating pin extending from the end 
thereof adjacent said striker member, said frame includes a 
disc having a central opening, said disc being positioned in 
said casing between said striker member and element member 
with said pin extending through said central opening therein, 
said casing having inwardly projecting portions against which 
said disc seats and restrains movement of the disc in a 
direction away from said element member, and a Belleville 
spring between said disc and said element member. 

9. In a lighter as set forth in claim ll, wherein said element 
member includes an actuating pin extending from the end 
thereof adjacent said striker member, said frame includes a 
disc having a central opening, said disc being positioned in 
said casing between said striker member and element member 
with said pin extending through said central opening therein, 
said casing having inwardly projecting portions against which 
said disc seats and restrains movement of the disc in a 
direction away from said element member, and a Belleville 
spring between said disc and said element member. 


