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[57] I ABSTRACT 

By forming a plurality of substantially parallel grooves 
in the peripheral surface of ‘a cylindrical spark wheel 
blank, and then rolling the grooved spark wheel blank 
between at least two cooperating dies, an inexpensive, 
unique spark wheel is rapidly and efficiently formed 
having a multitude of ramp top surfaces terminating in 
raised sharp cutting edges and burrs throughout its 
outer peripheral surface. The spark wheel blank must 
rotate between the dies suf?ciently to impart the de 
sired abrasive characteristic to the spark wheel sur 
face. The dies employed in the process of this inven 
tion must incorporate either a plurality of cutting 
edges which are spaced closely enough to prevent the 
spark wheel from bottoming out on the die during the 
rolling step or relief channels at the base of each cut 
ting surface which prevent destruction of the abrasive 
spark wheel surface. 

9 Claims, 10 Drawing Figures 
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SPARK WHEELS, METHOD OF MANUFACTURING 
SPARK WHEELS, AND DIES FOR USE THEREIN 

BACKGROUND OF THE INVENTION 

This invention relates to spark wheels for use in ciga 
rette lighters and the like, and more particularly to a 
method for manufacturing the abrasive surface for the 
spark wheel and dies for use in the process. 

In order to properly function, a spark wheel must in 
corporate an abrasive surface which, when rotated 
against a ?int or similar pyrophoric material, will pro 
duce a spark to ignite a fuel-fed wick or jet of ?amma 
ble gas. As is well known in the art, before the abrasive 
surface can be formed, substantially parallel grooves 
‘must be formed in the cylindrical surface of the wheel 
blank at an acute angle to the sides of the wheel in 
order to provide the proper offset spacing for the cut 
ting edges of the spark wheel. 
The two well-known prior art methods for producing 

the desired abrasive surface for the spark wheel are 
chiseling and broaching. The most commonly used 
prior art process is the chiseling process, in which the 
grooved spark wheel is rotated while a chiseling tool or 
blade reciprocatingly cuts into the peripheral surface of 
the spark wheel as the spark wheel is rotated about its 
central axis. The chiseling process forms a plurality of 
substantially linearly arranged inclined teeth in the sur 
face of the spark wheel. This, in combination with the 
grooves which have been previously cut into the spark 
wheel surface, produces the required abrasive surface 
for the spark wheel. 
The second known process for producing spark 

wheels is disclosed in US. Pat. No. 2,455,348. As 
shown therein, the grooved cylindrical wheel is pushed 
through a broaching die to produce the desired abra 
sive surface for the spark wheel. 
Both of these prior art methods are extremely disad 

vantageous, due to the expense required to produce an 
effective spark wheel. Repeated handling of the spark 
wheel during production is required in both processes, 
thereby increasing the production costs. ' 

OBJECTS OF THE INVENTION 

Therefore, it is a principal object of this invention to 
produce an effective abrasive spark wheel by an inex 
pensive manufacturing process. 
Another object of this invention is to produce a spark 

wheel of the above character by a process that reduces 
the handling time and substantially increases automa 
tion. 
Another object of this invention is to produce a spark 

wheel of the above character efficiently and rapidly. 
Other objects of the invention will in part be obvious 

and will in part appear hereinafter. 

SUMMARY OF THE INVENTION 

By employing the process of this invention, unique 
spark wheels can be manufactured much more inex 
pensively than with prior art methods, due to increased 
manufacturing speed and minimization of labor in 
volved in material handling. The principal manufactur 
ing step in the process of this invention is rolling the 
grooved spark wheel blank between at least two dies 
through a sufficient number of revolutions to impart 
the desired abrasive surface to the spark wheel blank. 
The forming edges of the dies should be either substan 

25 

35 

45 

55 

65 

2 
tially parallel or at an acute angle to the central axis of 
the spark wheel. The grooved spark wheel blank can be 
manufactured by any one of the various well-known 
methods. . 

In the preferred embodiment, a minimum of one rev 
olution of the spark wheel across the roll-forming dies 
is employed in order to produce the desired abrasive 
surface on the peripheral surface of the spark wheel. 
One die is stationary, while the second die advances, 
causing the spark wheel to advancingly rotate between 
the dies. It is important to note that by employing the 
rolling process of this invention, the desired abrasive 
surface of the spark wheel is formed by the cooperating 
efforts of both dies acting upon the same surface. As 
the spark wheel rotates between the two dies, the cut 
ting edges of the dies exceed the yield point of the 
spark wheel’s material, causing the peripheral surface 
to deform, producing sharp edges and burrs throughout 
the entire spark wheel surface. This cooperative, over 
lapping surface deformation caused by the two dies al 
lows the spark wheel to be produced rapidly with mini 
mum labor cost. 

The spark wheel incorporates a plurality of raised 
teeth terminating with sharp edges and burrs at the 
highest point. Most of the teeth also incorporate a 
ramped, substantially ?at top surface inclined upwardly 
toward the cutting edges and burrs. This unique surface 
construction after hardening, as is well known in the 
art, provides an extremely efficient spark wheel. 
An inspection of the abrasive surface of the spark 

wheel shows that some raised teeth do not incorporate 
ramped, ?at top surfaces. Instead, two raised teeth hav 
ing sharp cutting edges and burrs have been formed in 
close proximity to each other. This dual tooth construc 
tion results from the overlapping forming action of two 
dies operating on the same peripheral surface of the 
spark wheel. This overlapping tooth-forming action is 
extremely important, since it increases the abrasive na 
ture of the spark wheel. Furthermore, a spark wheel 
having this type of surface construction is not found in 
the prior art. 
The spark wheel-forming teeth of the die incorporate 

sharp edges which are formed at the intersection of an 
inclined ramp surface and a steeper burr-forming sur 
face. In one embodiment of the die used in the rolling 
process of this invention, the burr-forming surface has 
an included angle with a plane perpendicular to the die 
of no greater than 12°. Also, it has been found that this 
burr-forming surface may be substantially perpendicu 
lar, having a zero degree angle, and if desired could be 
undercut. Furthermore, the sharp edges of the die 
should be spaced apart from each other a distance 
which prevents the rotating spark wheel blank from 
“bottoming out” or reaching the base of the burr 
forming surface. If the spark wheel “bottoms out,” or 
reaches the bottom intersection of the ramp surface 
and the burr-forming surface, the cutting edges and 
burrs of the spark wheel would be destroyed. 

In another embodiment of the die used in the rolling 
process of the invention, it has been found that the die 
teeth may be spaced apart a distance which allows the 
spark wheel to bottom out on the inner surface, pro 
vided an additional undercut is included at the bottom 
surface. It been found that this under-cut will pre 
vent destruction of the sharp edges and burrs on the pe 
ripheral surface of the spark wheel, performing the 
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same function as the more closely spaced die teeth dis 
cussed above. 

It has also been found that any shaped die can be em 
ployed, namely a ?at die or a cylindrical die. The only 
requirement is that at least two dies must be employed 
and the spark wheel must rotate between the edges for 
a sufficient revolution that will impart the desired abra 
sive surface to the spark wheel. By employing the roll 
ing process of this invention, a very abrasive spark 
wheel surface is achieved inexpensively and rapidly, 
with little material handling required. As a result, the 
cost of the spark wheel is substantially reduced, with 
production quantities being substantially increased 
over the prior art systems. 
The invention accordingly comprises the several 

steps and the relation of one or more such steps with 
respect to each of the others, and the apparatus em 
bodying features of construction, combinations of ele 
ments and arrangements of parts which are adapted to 
effect such steps, all as exempli?ed in the following de 
tailed disclosure, and the scope of the invention will be 
indicated in the claims. 

THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description, taken in connection with the 
accompanying drawings, in which: 
FIG. 1 is a perspective view of a spark wheel manu 

factured by the process of this invention; 
FIG. 2 is a top plan view of the abrasive surface of the 

spark wheel of FIG. 1; 
FIG. 3 is a perspective view of a spark wheel blank 

with substantially parallel grooves formed in its outer 
peripheral surface; 
FIG. 4 is a cross-sectional front elevation view of the 

spark wheel blank of FIG. 3 taken along lines 4—4 of 
FIG. 3; 
FIG. 5 is a top plan cross-sectional view of a spark 

wheel being rolled between two dies; 
FIG. 6 is a greatly enlarged side elevation view of one 

embodiment of a die used in the rolling step of the pro 
cess of this invention; 
FIG. 7 is a greatly enlarged cross-sectional side eleva 

tion view of another embodiment of a die used in the 
rolling step of the process of this invention; 
FIG. 8 is a perspective view of rolling and spark 

wheel block feeding equipment employing another em~ 
bodiment of a die for use in the process of this inven 
tion; 
FIG. 9 is a perspective view of a groove and land 

forming tool for use in the process of this invention; 
and 
FIG. 10 is a ‘cross-sectional elevation view of the 

forming tool of FIG. 9 taken along line l0—l0 of FIG. 
9. 

DETAILED DESCRIPTION 

In FIG. 1, a spark wheel 20 manufactured by the pro 
cess of this invention can best be seen. Spark wheel 20 
comprises an abrasive outer peripheral surface 22, sub 
stantially ?at sides 23 and 24, and an axial hole 25 gen 
erally used for mounting the spark wheel on a lighter. 

In order for a spark wheel to effectively produce a 
spark when repeatedly frictionally rotated against a 
?int, or similar pyrophoric material, the surface of 
spark wheel 20 must be very abrasive. As shown in 
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4 
FIGS. 1, 2 and 5, the preferred abrasive surface 22 of 
spark wheel 20 has a plurality of raised teeth 26, each 
of which incorporates an upstanding sharp edge or burr 
28. As best seen in FIG. 5, most of the raised teeth 26 
incorporates a ramped, substantially ?at top surface 27 
terminating with a sharp edge or burr 28. Since the 
sharp edge or burr 28 is the highest point on raised 
tooth 26, sharp edge or burr 28 performs the desired 
cutting action on the ?int to cause the sparking effect. 
This preferred surface construction is extremely im 

portant in providing a spark wheel that will effectively 
and efficiently perform its desired function. 
As shown in FIG. 5, some of the raised teeth 26 do 

not incorporate a ramped, ?at top surface 27, and have 
instead been cut into two separate, closely spaced teeth 
26, both of which incorporate sharp edges or burrs 28. 
However, each tooth 26 incorporates two intersecting 
planar surfaces with a cutting edge or burr 28 extend 
ing from this intersection line at an angle which is not 
coincident with a plane bisecting the included angle 
formed by the intersecting planar surfaces. This surface 
construction is extremely important, since it increases 
the abrasive nature of surface 22, thereby providing an 
extremely effective spark wheel. 
This preferred surface construction is not found in 

the prior art. Prior art spark wheels have either a cut 
ting edge formed on each tooth at the intersection of 
two planes by a chiseling action, or have a single burr 
extending laterally from the teeth. Furthermore, one of 
the intersecting planar surfaces of the prior art spark 
wheels either lies along a radius of the spark wheel or 
has a point of this exposed surface lying along a radius 
of the spark wheel. In the spark wheel of this invention, 
the included angle between the intersecting planar sur 
faces is larger than prior art spark wheels, thus produc 
ing an exposed surface that is not radial and does not 
have an exposed point lying along the radius of the 
spark wheel. 

In order for spark wheel 20 to effectively and repeat 
edly cut a ?int in a lighter and produce the required 
spark, each raised tooth 26 or group of teeth must be 
laterally offset from the raised tooth or group of teeth 
directly in front. If this were not the case, spark wheel 
20 would merely create a groove in the ?int and rapidly 
become inoperative. As a result, substantially parallel 
grooves 30, which are at an acute angle to sides 23 and 
24, are formed in the peripheral surface of spark wheel 
20 prior to the formation of raised teeth 26 and burrs 
and cutting edges 28. ' 

It has also been discovered that spark wheel 20 with 
grooves 30 and abrasive surface 22 provides a spark 
wheel which substantially eliminates ?int rotation. 
Consequently, clean repeated cuts of the ?int are pro 
vided without binding of the spark wheel on the ?int. 

In FIGS. 3 and 4, the parallel grooves 30 formed in 
the peripheral surface of spark wheel 20 with lands 31 
therebetween can best be seen. The particular pitch or 
number of grooves formed in the peripheral surface is 
a matter of design choice. The only requirement, as dis 
cussed above, is that grooves 30 must be at an acute 
angle to sides 23 and 24 of spark wheel 20. In the pre 
ferred embodiment, between 10 and 20 grooves or 
“starts” are formed in spark Wheel 20. As shown in 
FIG. 4, a groove depth 32 of between 0.007 and 0.009 
inches and a land width 34 of between 0.012 and 0.017 
inches are preferred. However, a groove depth 32 of 
between about 0.002 and 0.020 inches and a land width 
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34 of between about 0.005 and 0.040 inches are effec 
tive. As is well known in the art, lands 31 are required 
since they provide the surface on which cutting teeth 
26 are formed. The particular limitations indicated are 
merely design choices and in no way should be inter‘ 
preted as limiting the scope of this invention. 
Many processes for forming grooves 30 in a spark 

wheel blank are known in the art. One common 
method is completely disclosed in US. Pat. No. 
2,455,348, in which the use of an automatic screw ma 
chine and a grooving tool is employed to form the de 
sired grooves. Another well-known process is to form 
the grooves with a suitable die in an automatic screw 
machine, leaving peaks on the surfaces between the 
grooves, and then removing these peaks by means of a 
cutting tool while the spark wheel blank is still mounted 
in the automatic screw machine. 

In the process of this invention, land portions 31 and 
grooves 30 are simultaneously formed at the desired 
angular pitch in the peripheral surface of a spark wheel 
blank. By forming both the grooves and the land por 
tions in a single step at the desired angular pitch, a 
more efficient spark wheel is produced more quickly 
than with the prior art methods. In the prior art meth 
ods, the grooves and land portions are either produced 
substantially parallel to the sides of the spark wheel 
blank or are produced in two separate steps. 
The forming tool 35 for use in the process of this in 

vention to simultaneously form grooves and lands is 
shown in FIGS. 9 and 10. Forming tool 35 incorporates 
groove-forming edges 33 and land-forming surfaces 37. 
It has been found that cutting tool 35 produces effec 
tive spark wheel blanks with distance 41 between form 
ing teeth 33 of between about 0.005 and 0.040 inches 
with a forming tooth height 39 of between about 0.002 
and 0.020 inches. 
Forming tool 35 is employed in an automatic screw 

machine and, in one fast and ef?cient step, the ad 
vancement of tool 35 into the peripheral surface of a 
spark wheel blank forms both the grooves and the land 
portions at the desired skew angle. 
Once the grooved spark wheel blank with the land 

portions therebetween has been formed, the next step 
is to form an abrasive surface on the grooved spark 
wheel blank. Using the process of this invention, abra 
sive surface 22 of spark wheel 20 is formed by rolling 
the grooved spark wheel blank between two cooperat 
ing dies 36 and 38, as shown in FIG. 5. In the preferred 
manufacturing process, die 38 is stationary, while die 
36 advances in the direction shown by arrow 40. Spark 
wheel 20 is frictionally held between dies 36 and 38. As 
die 36 laterally moves in the direction indicated, spark 
wheel 20 rotates counterclockwise, as shown by arrows 
42, while also laterally advancing in the direction indi 
cated by arrow 40. 
Although substantially ?at dies are shown, any 

shaped die can be employed and, if desired, both dies 
can be in motion. The only requirement is that the die 
teeth must form the abrasive surface 22 on spark wheel 
20. Spark wheel 20 can be rotated between the dies as 
many times as desired. However, it has been found that 
at least one complete revolution must be made in order 
to form the desired surface. In the preferred embodi 
ment, between 2 and 3 revolutions of the spark wheel 
over the die surfaces are employed. 
Using the process of this invention, the spark wheel 

forming teeth of the two dies operate on the same sur 

6 
face of the spark wheel. This is completely different 
than any prior art process and produces an extremely 
abrasive spark wheel surface. By designing the spark 

1 wheel-forming teeth of the die to overlap their forming 
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action on the same spark wheel surface, additional cut 
ting teeth having sharp edges and burrs are formed. 
The result is a unique and extremely effective spark 
wheel. 
As shown in FIG. 5, dies 36 and 38 incorporate a plu 

rality of spark wheel-forming teeth 46. Each tooth 46 
comprises an edge 48, a burr-forming surface 50, an in 
clined surface 52, and an inner groove 54. 

It is important to note that burr-forming surface 50 
of die 36 faces the opposite direction from burr 
forming surface 50 of die 38. This die orientation is 
contrary to the teaching of prior art rolling methods. 
However, it has been found that unless the burr 
forming surfaces of the two dies face in opposite direc 
tions, such as one towards the left and one towards the 
right, the desired abrasive surface on the spark wheel 
will not be produced. _ v 

In operation, a grooved spark wheel blank is posi 
tioned between dies 36 and 38 by gravity feed equip 
ment, as shown in FIG.- 8. With the grooved spark 
wheel blank frictionally engaged between dies 36 and 
38, die 36 advances in the direction of arrow 40, caus 
ing the grooved spark wheel blank to rotate counter 
clockwise, as shown by arrows 42, while also advancing 
in the direction of arrow 40. When spark wheel 20 
reaches the end of its travel across teeth 46 of dies 36 
and 38, spark wheel 20 drops into suitable receiving 
equipment, well known in the art, and die 36 returns to 
its original position ready to repeat the same operation. 
In this manner, die 36 reciprocatingly advances, caus 
ing a grooved spark wheel blank to have the desired 
abrasive surface formed thereon during each cycle, 
rapidly and ef?ciently with no manual labor required. 
The edges 48 of dies 36 and 38 are positioned and 

maintained apart a distance 44, which allows grooved 
spark wheel 20, that is engaged therebetween, to be 
rolled across dies 36 and 38. without “bottoming out" 
on grooved surface 54. If dies 36 and 38 are too close 
together, the spark wheel surface will contact the 
grooved surface 54, causing cutting edges and burrs 28 
to be broken off and rounded. This results in a spark 
wheel which does not cut the ?int. As a result, it is im 
portant to maintain the particular distance 44 between 
dies 36 and 38, which will prevent bottoming out for 
that particular diameter spark wheel. 
By employing at least two cooperating dies, an ex 

tremely unique abrasive surface 22 is formed on the 
spark wheel 20. As discussed above, the roll-forming 
process of this invention produces a plurality of sharp 
edges and burrs 28 throughout the entire peripheral 
surface of spark wheel 20. It is believed that during the 
rolling process, edges 48 of spark wheel-forming teeth 
46 of dies 36 and 38 produce stress concentrations ra 
dially along the spark wheel which exceed the yield 
point of the spark wheel material. This causes the spark 
wheel surface to fracture and form sharp edges and 
burrs 28. 

If the facing edges 48 of dies 36 and 38 are positioned 
directly opposite each other, surface 22 of spark wheel 
20 would incorporate a plurality of teeth 26 with each 
having a ramp top surface 27 terminating in a cutting 
edge and burr 28. However, it has been found that this 
precise control is not required and edges 48 of dies 36 
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and 38 need not be directly opposite each other and in 
fact can incorporate different pitch angles. 
By using dies 36 and 38 with spark wheel-forming 

teeth having different pitch angles or by having the 
teeth slightly offset from each other, teeth 46 are _ 
forced into ramped top surface 27 of spark wheel 20, 
causing additional cutting edges and burrs 28 to be 
formed, after the entire surface of spark wheel 20 has 
contacted at least one die. This is diagrammatically 
represented in FIG. 5, where edges 48 of die 36 are 
shown forming additional cutting edges and burrs 28 on 
spark wheel 20 during the rolling process. Also, the use 
of dies having identical pitch angles also produces this 
overlapping tooth-forming effect, since a 180° rotation 
of the spark wheel causes a reversal of the angle at 
which the cutting teeth on the spark wheel were ini 
tially formed. 
Although one complete revolution of spark wheel 20 

across dies 36 and 38 would be suf?cient to raise cut 
ting teeth 26 having top portions 27 and cutting edges 
and burrs 28, by continuing the rolling process through 
additional revolutions of wheel 20, more sharp edges 
and burrs 28 are randomly formed where top portions 
27 previously existed. The only requirement for form 
ing additional cutting teeth 26 is that the additional cut 
ting edge and burr-forming action of the dies must tra 
verse at least one point along a previously formed row 
on surface 22 of spark wheel 20. This is best seen in 
FIG. 2, where the additional row 57 intersects the pre 
vious row 58 at point 59. 
By employing this overlapping action, a spark wheel 

is produced which has a plurality of raised teeth ran 
domly spaced through the peripheral surface of the 
wheel, while each raised tooth has a sharp cutting edge 
or burr. Furthermore, some of the raised teeth will have 
a ramp top surface extending up to the cutting edge or 
burr, while other teeth will not have the top surface. 
This spark wheel has a unique abrasive surface con 
struction not found in the prior art, which is very effec 
tive due to the plurality of cutting edges and burrs. 

In order to prove that the use of dies with teeth hav 
ing different pitch angles consistently produces an 
abrasive surface 22 on spark wheel 20, many different 
types and combinations of dies were tested. It was 
found that all of the spark wheels produced in these 
tests were effective. As a result, it is believed that the 
number of cutting teeth per inch and the particular 
pitch angle employed is essentially a matter of design 
choice. However, it is important to note that the dis 
tance 60, between edges 48 of teeth 46, shown in FIG. 
6, must be small enough to prevent spark wheel 20 
from bottoming out on grooved surface 54. Also, dis 
tance 60 must be large enough to allow teeth 46 to pro 
duce enough radial stress on the spark wheel to exceed 
the yield point of the spark wheel material and cause 
sharp edges and burrs 28 to form. As a result, the pre 
ferred range of teeth'per inch has been found to be be 
tween 20 and 60. . 

In the preferred embodiment, die 36 incorporates 32 
teeth per inch with a left-hand helical orientation, while 
die 38 incorporates 32 teeth per inch with a substan 
tially straight orientation, substantially parallel to the 
axis of spark wheel 20. Although this particular combi 
nation of dies is preferred, it is not intended in any way 
to limit the scope of the invention. 
Another important feature of dies 36 and 38 is the 

included angle 61 that burr-forming surface 50 has with 
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8 
a plane perpendicular to the die. In the preferred em 
bodiment, this included angle 61 is about 3°, although 
angles between 0° and 12° have been found to be 
equally effective. If angle 61 is too great, burr-forming 
surface 50 of the dies will have the effect of dulling or 
rounding the cutting edge and burrs 28 as spark wheel 
20 rotatingly advances beyond that particular tooth. As 
a result, it is important to control angle 61 in this em 
bodiment of the die, maintaining it within the preferred 
limits. I 

Another embodiment of a die 64 for use in the rolling 
process of this invention is shown in FIG. 7. As with 
dies 36 and 38, die 64 incorporates an edge 48, a burr 
forming surface 50, and an inclined surface 52. The 
major variation in die 64 is the incorporation of a chan 
nel 66 at the base of surface 50 extending the entire 
length of surface 50. It has been found that by incorpo 
rating channel 66, dies 64 could be positioned more 
closely together than with dies 36 and 38 without fear 
of rounding or dulling cutting surfaces and burrs 28 by 
bottoming out. 

Preferably, channel 66 is about 0.006 inches wide 
and 0.010 inches deep. By employing die 64 with chan 
nel 66 incorporated therein, the distance 44 between 
edges 48 need not be precisely controlled and the dis— 
tance 60 between teeth 48 of the particular die can be 
substantially increased. 

In FIG. 8, typical rolling and feeding equipment 70 
is shown with another embodiment of a die 72 incorpo 
rated therein. Rolling and feeding equipment 70 incor 
porates gravity feeding and holding means 74 for re 
ceiving spark wheel blanks 75 and positioning them in 
the proper orientation ready for gravity feed between 
the cooperating dies 72 and 76. 

In operation, when die 76 is in the start position as 
shown in FIG. 8, spark wheel blank 75 is dropped from 
holder 78 to a position between dies 72 and 74. Then, 
reciprocating die 76 advances in the direction of arrow 
79, rotatingly advancing spark wheel blank 75 between 
cooperating dies 72 and 76. When die 76 has reached 
the end of its travel, the produced spark wheel is 
dropped into receiving means, not shown, and die 76 
returns to the start position. - 
Die 72 is another embodiment of the dies of this in 

vention. Die 72 incorporates two separate die surfaces 
80 and 82. Die surface 80 comprises a plurality of teeth 
positioned for producing the desired- ?at-topped 
grooved surface on the peripheral surface of spark 
wheel blank 75, while die 82 is similar to the dies dis 
cussed above for producing the desired abrasive sur 
face. The spark wheel blanks 75 for sue with this com 
bination die can be quickly and easily produced, using 
stamping presses, headers, or screw machines, well 
known in the art. 
By employing the combination die 72, a spark wheel 

can be produced in one fast and efficient step with a 
minimum labor requirement. Die surface 80 quickly 
and efficiently imparts the desired ?at-topped grooved 
surface having the desired orientation, while surface 82 
provides the abrasive surface required for an effective 
spark wheel. Die 76, which is shown in phantom, would 
incorporate cooperating die surfaces similar to surfaces 
80 and 82 constructed in a manner which would coop 
erate with the particular rolling operation being per 
formed at a particular time. 
By employing the process of this invention and any 

of the particular dies disclosed herein, a spark wheel 
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having a unique surface construction can be produced 
rapidly and efficiently with minimum labor require 
ments. As a result, the spark wheel will be extremely 
less expensive than prior art spark wheels, thus ?lling 

10 
comprises an inclined ramped top portion extending to 
said terminating edge. 

3. A spark wheel having a substantially cylindrical 
shape and comprising an abrasive peripheral surface 

a long-needed gap in the industry. As is obvious to one 5 having: 
skilled in the art, any spark wheel produced by the pro 
cess of this invention must be hardened before being 
employed in a lighter. As is well known in the art, the 
spark wheel material is employed during the produc 
tion process is not hard enough to repeatedly cut the 
?int in a lighter and, as a result, must be hardened be 
fore being so used. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are ef?ciently attained and, since certain 
~changes may be made in carrying out the above pro 
cess, in the described product, and in the construction 
set forth without departing from the scope of the inven 
tion, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a lim 
iting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and speci?c fea 
tures of the invention herein described, and all state 
ments of the scope of the invention which, as a matter 
of language, might be said to fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: 
l. A spark wheel having a substantially right cylindri 

cal shape incorporating an abrasive peripheral surface 
comprising: 
A. a plurality of grooves forming lands therebetween 

at an angle to the sides of the wheel; and 
B. a plurality of raised ?int cutting teeth randomly 

distributed throughout said lands and comprising 
a. a ?rst plurality of‘ raised ?int cutting teeth out 

across said lands and extending between adjacent 
grooves formed by at least two intersecting sur 
faces and incorporating a terminating edge at the 
apex of said intersecting surfaces and _ 

b. a second plurality of raised ?int cutting teeth out 
into said ?rst plurality of raised ?int cutting teeth 
and extending between adjacent grooves formed 
by at least two intersecting surfaces and incorpo 
rating a terminating edge at the apex of said in 
tersecting surfaces. 

2. The spark wheel de?ned in claim 1, wherein one 
of said surfaces of said raised ?int cutting teeth also 

20 

25 

35 

45 

55 

65 

A. a plurality of grooves forming lands therebetween 
at an acute angle to the sides of the wheel; and 

B. a plurality of rows of raised ?int cutting teeth 
a. cut into the lands on the peripheral surface of the 
wheel 

b. extending between the sides of said spark wheel 
across said grooves, and 

c. said rows being randomly spaced throughout 
said peripheral surface at skewed angular rela 
tionships to each other 

d. at least one of said rows of cutting teeth com 
prises a ?rst orientation which crosses at least 
one of said rows of cutting teeth having a second 
orientation. 

4. The spark wheel de?ned in claim 1, wherein said 
?rst plurality of raised ?int cutting teeth lie in a ?rst 
plurality of rows 

1. having a ?rst orientation, and 
2. extending from one side of the spark wheel to the 
other side across said grooves, 

and said second plurality of raised ?int cutting teeth lie 
in second plurality of rows 

1. having a second orientation which is skewed to 
said ?rst orientation, and 

2. extending from one side of the spark wheel to the 
other side across said grooves. 

5. The spark wheel de?ned in claim 4, wherein at 
least one plurality of said raised ?int cutting teeth in 
corporates burrs extending randomly in varying orien 
tations across said terminating edges. 

6. The spark wheel de?ned in claim 5, wherein said 
burrs lie in a plane which is not coincident with a bisec 
tor of said two intersecting surfaces. 

7. The spark wheel de?ned in claim 5, wherein said 
burrs extend from the apex of said intersecting surfaces 
at a skewed angle thereto. 

8. The spark wheel de?ned in claim 4, wherein at 
least one of said ?rst plurality of rows crosses at least 
one of said second plurality of rows. 

9. The spark wheel de?ned in claim 7, wherein a plu 
rality of said raised ?int cutting teeth incorporate burrs 
extending randomly from said terminating edges in 
varying orientations at the intersection of said rows. 
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