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To all whom it may concern:

Be it known that I, AucusT KAZENMAIER,
a subject of the Emperor of Germany, re-
siding at and whose post-office address is
Ludwig-Pfau strasse 20, Stuttgart, Ger-
many, have invented certain new and useful
Improvements in Means for Producing Ig-
nition-Sparks; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it ap-
pertains to make and use the same.

The present invention relates to an im-
provement in. the generation of ignition
sparks at the spark plug in the cylinder of
an internal combustion engine by means of a
high tension electric ignition system, which
improvement consists 1 reducing the dura-
tion of the ignition sparks for the purpose
of limiting each interval throughout which
a spark occurs to substantially the interval
required for the ignition of the combustible
mixture; and more particularly involves the
novel idea of fixing the electrical character-
istic of the sparking circuit in such manner
as to allow the initial formation of the spark
without material interference, but there-
after to bring about ite rapid suppression
each time, whereby a spark of “snappy”
character, powerful at initiation but rapidly
suppressed,
period to which the apparatus is adjusted
and irrespective of the speed of the engine
within practical limits. o

The sparking circuit of the usual high
tension electric ignition system comprises a
conductor portion and an insulation por-
tion; the conductor portion including an in-
ducing winding in which the sparking volt-
ages are generated and electrical connections
(including a distributer when there are mul-
tiple cylinders) between the inducing wind-
ing and the electrodes of the spark gap; the
insulation portien being the spark gap be-
tween the electrodes of the spark plug.
When no spark or arc stream’ is passing
across the gap between the electrodes, the
resistance at the gap is extremely high and
may be considered to be practically infinite,
as compared with the electrigal resistance of
the remainder of the sparking circuit. That
is to say, the conductive resigtance of the
conductor- portion of the circuit and the in-

sulation resistance of the gap are of differ- |
ont order of magnitude. When an arc.

is effected at each sparking’

of the current .
voltage, and therefore relatively to the posi-

_to jump across the

_gine it may happen

stream is flowing across the gap between the
electrodes, the resistance at the spark gap
is immensely reduced, the arc stream being a
conductor and having a resistance of the
same order of magnitude as the conductor
portion of the circuit. At such times the
total] resistance of the ordinary sparking cir-
cuit is very small. On the other hand, the
electrical inductgnee of the inducing wind-
ing is usually corsiderable, so that the ratio
of inductance to resistance in the circuit
when the arc stream is flowing, is a large
guantity, and, as is well known, the lag of
the current behind the electromotive force is

dependent upon that ratio. Hence, the ig-

nition current has a considerable time lag
behind the sparking voltage after the spark
has been initiated, causing thereby the per-
sistence of the arc stream throughout a con-
siderable part of the electrical cycle. How-
ever, the initial part of the interval of spark-
ing is usually sufficient to satisfactorily ig-
nite the combustible gas in the engine cyl-
inder, so that the profongation of the inter-
val beyond this point is unnecessary and in
fact is undesirable in practical operation for
several reasons. - The sparking electrodes are
consumed and burned to an unnecessary de-
gree as a result of this action, and further-
more the function of the inducing winding
is interfered with, especially at the higher
speeds of the engine. As a result of the lag
relatively to the sparking

tion of the rotating armature in a magneto
generator, for instance, the magnetic field is
distorted -and weakened te such an extent,
especially at the higher speeds, that the ig-

nition ' voltage ‘generated at the sueceeding .

period of ignition may not be high enough
_ spark gap, whereupon no
spark would be produced. ~ Often at lower
engine speeds also, even though the eleetric
inductive is of smaller value as a result of
the lower frequency; the normal operation is
gometimes interfered with owing to the re-

‘tardation or réduction of volume of the spark

generated. For instahce, in a four cycle en-
that although the first
sparking voltage effects satisfactory ignition,
the second sparking voltage does not gen-
erate a satisfactory spark;
sparkingvoltage then produces a spark, while
the fourth sparking voltage is unsatisfactoiy
for the purpose; and so on due to the lago
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the current, which oceurs after the initiation
of one spark reacting on the inducing wind-
ing to materially interfere with the genera-
tion of the sncceeding sparking voltage.

I have discovered that by reducing the
duration of the ignition sparks, that is, by
decreasing their time extent, these disad-
vantages may be eliminated. 1 have further
discovered that the duration of the igni-
tion sparks may be limited to the extent
necessary for overcoming the above stated
objections, by increasing the electrical re-
sistance of the conductor part of the spark-
ing circuit by an amount of the same order
of magnitude as the usual resistance of such
conductor part, that is, by increasing the
conductive resistance of the conductor por-
tion of the circuit, thereby substantially re-
ducing the absolute value of the ratio of
inductance to resistance. Said additional
conductive resistance will be negligible as
compared with the insulation resistance of
the arc gap when the arc stream is not flow-
ing, so that the increase of the resistance
will not have any appreciable effect upon
the conditions at the initiation of the spark,
and will not operate to diminish the effec-
tiveness of the spark during that first short
period which is alone of importance in ef-
fecting ignition.

The accompanying drawing illustrates
diagrammatically an arrangement suitable
for carrying out my idea. -

The primary winding 1 of a magneto
generator is connected to a mechanical in-
terrupter 2, which is driven from the engine
to periodically interrupt the primary cir-
cuit of the magneto at the proper moment
of its cycle, and thereby induce a sparking
voltage in the secondary winding 3. This
secondary winding is grounded on one side,
as indicated, and 1s connected on the other
side by a conductor 4 to the rotatable brush
5 of the distributer, for conducting the igni-
tion currents by way of the distributer con-
tacts 6 and the electrical connections 7 to

‘the proper spark plugs 8 in the engine cyl-

inders 9. - In the spark plugs these electrodes
which are not connected to the distributer
are grounded in the usual way so as to com-
plete the secondary circuit.

The resistance added for the purpose of
accomplishing the objects of my invention
may be distributed throughout the conduc-
tor part of the sparking circuit; that is,
throughout the secondary winding 3, the
connection 4, the distributer 5—6 and the
connection 7 to the spark plugs, or it may
be concentrated and located in any portion
of the circuit. I prefer, however, toc add
the required resistance by making the sec-
ondary winding 3 of a metal of high spe-
cific resistance, such as “new silver” (nick-
elin), the remaining parts of the sparking
circuit being of copper, as is usual. In this
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way, the ratio of the resistance (o the in-
ductance in the secondary circuit is in-
creased to the desired value by increasing
the resistance without introducing any more
inductance in the civeuit than is required
in the inducing winding 3. My invention is,
therefcre, characterized by the fact that the
resistance of the sccondary circuit is in-
creased to such value that when an arc
stream is present in the spark gap the re-
sistance of the circuit is high compared with
the inductance thereof, whereby the arc
strean is rapidly suppressed and interrupt-
ed without adversely affecting the initial
period of the spark. The rapidity with
which the arc slream is suppressed is in-
tended to be such that by the time the mag-
neto armature reaches the position for gen-
erating the succeeding sparking voltage, the
current in the secondary winding following
after the initiation of the preceding spark
has been reduced to zero or to such a small
value as not to materially interfere with
the generation of the succeeding sparking
voltage, whereby the succeeding sparking
voltage will then' be of sufficient value to
produce a satisfactory ignition spark at the
spark plug at the desired period of ignition.

In order to assist those skilled in the art
in carrying out my invention, I mention, by
way of specific example, that it has been
successfully embodied in a sparking system
in which the secondary winding of “new
silver” had a resistance of 15000 ohms, as
compared with the resistance 3000 ohms
which a like winding of copper would have,
the number of turns of the secondary wind-
ing and the other elements of the sparking
circuit being as usual, so that the sparking

eircuit was of the normal induectance but the -

added resistance was 12000 ohms.

What I claim is:—

1. Means for shortening the spark dura-
tion in high-tension electric ignition sys-
tems for internal combustion engines hav-
ing a sparking circuit inclnding a spark gap
and an inducing” winding for generating
voltages sufficient to establish arc streams
across said gap, said means comprising an
added conductive resistance in the sparking
circuit sufficient to substantially reduce the
absolute value of the ratio of inductance t6
resistance in said cirenit and thereby quickly
suppress the current flowing in the circuit to
avold the adverse influence of said current
on the generation of the next succeeding
sparking voltage, substantially as described.

2. A high tension electric ignition sys-
tem for internal combustion engines having
a sparking circuit including a spark gap
and an inducing winding of wire having
high specific resistance for generating volt-

.ages sufficient to establish arc streams across

said gap, the resistance of said winding be-

ing sufficient to substantially reduce the ab- 1:
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colute value of the ratio of inductance to re- In testimony whereof T affix my signature,
sistance in said Cim“i% and thereby quickly | in presence of two witnesses.

cubpress the current flowing in the cireuit NTY AT :
(oiz{voi& the adverse inﬂuelzi’ce of said cur- ‘ AUGUST EAZENMAIER.
rent on the generation of the next succeed- |  Witnesses: o

ing sparking voltage, substantially as de- Pavur WOLFART,

seribed. HrrmMANN SCHNEIDER.




