G. HONOLD.
ELECTRICAL IGNITION SYSTEM FOR INTERNAL COMBUSTION ENGINES,
APPLIOATION FILED 00T, 27, 1010,

1,063,542. . Patented June 3, 1913.

I P y
v~ i D B
Fyi B

T

NN '
Fpy
2O SIRT
T‘bd | \

WL T

L

Lig s |
WEMTDR

\/\/ Tr\lESS ES
Go/-//ob Horol/d

“y




10

15

20

26

30

35

40

45

50

b6

1,063,542,

UNIIED STATES PATENT OFFICE,

GOTTLOB HONOLD, OF STUTTGART, GERMANY, ASSIGNOR
. BOSCH, OF STUTTGART, GERMANY.

TQ THE FIEM OF BOBERT

ELECTRICAL IGNITION SYSTEM FOR INTERK.A_L-QOMB_USTIQN ENGIﬁES.,

To all- whom it may concern :

Be it known that X, GorrLos Howowp, a .
subject of the Emperor of Germany, resid- .
ing at Nos. 11-13 Hoppenlaustrasse, Stutt-
gart, Germany, have invented certain new .
and useful Improvements in Electrical Igni- -

tion Systems for Internal-Combustion En-
gines; and I do hereby declare the follow-
ing to be a full, clear, and exact description

of the invention, such as will enable others

skilled in the art to which it appertains to
make and use the same.

The invention relates to ignition in inter-
nal combustion engines by means of a bat- |
tery, a transformer, a mechanical inter- '
rupter, and an electromagnetic spark plug. :

It has heretofore been proposed in such i
systems to produce an ignition spark by |
connecting an induction coil in electrical i

series with a battery and a mechanical in-
terrupter, and connecting an- electromag-
netic spark plug in parallel with the inter-
rupter. At the desired moment of ignition,
the interrupter is opened and the battery
current added to the induced current from
the induction coil flows through the electro-
magnetic spark plug, whose contact points
are drawn apart in consequence thereof and
produce a spark. This system has been used
because of its simplicity and reliability.
However, it requires a relatively high bat-
tery voltage, and furthermore, in order that
the induction coil shall have sufficient self
induction to generate a high voltage, its
winding must have many turns, in conse-
quence of which a relatively high resistance
is introduced in the battery circuit. This
system is not very well adapted for automo-
bile engines, for the reason that in order to
keep the weight as low as possible it is cus-
tomary to employ a battery of no more than
four to six volts, and, at this low voltage, it
is difficult to obtain an induction coil of suf-
ficient magnetism within the desired di-
mensions, because in order to bring about
satisfactory ignition a sufficient number of
magnetizing ampere turns is required in the
Induction coil, and at the low voltage speci-
fied this necessitates a number of turns of
wire of comparatively large cross section.

The invention consists 1n substituting a
transformer for the induction coil and con-
necting the battery in the primary circuit
of the transformer and the electromagnetic
spark plug in the secondary circuit,

Specificationr of Letters Patent,

Application filed October 27, 1910. Serial No. 589,309,

plifications of the system, in its

 duced thereby

In the accompanying drawings formin
a part of this speci'ﬁca%ion, Fi %ies 1 to %
show diagrammatically four different exem-
( : application,
for instance, to single cylinder engines,

It will, of course, be understood that by
using a distributer, any desired number of
spark plugs may be supplied from the Sys-
tem. In all of the figures, B is the batte'ry,
E the engine body, U the mechanical inter-
rupter actuated from the engine shaft, P the
primary winding of the transformer, § the,
secondary winding of the transformer, and
K the electromagnetic spark plug including
the winding and the sparking electrodes
thereof. : '

The systems illustrated differ from each
other in the arrangement of the primary
winding, the battery and the mechanical ir.
terrupter, which are in all cases connected
in serles in the primary circuit.
several modifications shown in the figures,
one terminal of the secondary winding is
electrically connected to one terminal of the
primary winding. However this connection
1s not necessary as the ignition is equally
well obtained with the secondary winding
disconnected from the primary winding,

During the period of ignition the mechani-
cal interrupter U is open. In Fig. 1 the sec-
ondary winding is then in series with the
battery and the spark plug. In Fig. 2 the
secondary winding is then in series with
the primary winding and the spark plug.
In Fig. 8 the secondary winding is ther in
series with the spark
the secondary winding is then in series with
the primary winding, the battery and the
spark plug.

The operation of the system will now be
described. ’ -

Upon closing of the interrupter the battery
current flows to the primary winding P and
the magnetization of the fransformer pro-
increases rapidly to a high
value, because the resistance of the primary
winding is relatively low on account of its
few turns of large ‘wire. Therefore, when
the interruption occurs, the full output of
the ‘battery is available for producing the
ignition spark and its voltage is raised to a
sufficiently high value as a result of the ratio
of transformation of the primary and sec-
ondary windings. The winding of the elec-
tromagnetic spark plug is energized and
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plug alone. In Fig. 4
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the spark points, on separating, produce the

‘ignition spark. In this way a battery of

comparatively low voltage produces a spark-
ing voltage of sufficient intensity to generate
the ignition spark.

Having thus described my invention, what
I claim is: : ~

1. In an ignition system for internal com-

bustion engines, a transformer, a battery
and a mechanical interrupter in electrical
series in the primary circuit of the trans-
former, and the winding of an electromag-
netic spark plug in the secondary circuit of
the transformer; substantially as described.

2. In an ignition system for internal com-

bustion engines, a transformer having one
terminal og its primary winding electrically
connected to one terminal of its secondary
winding, a battery and a mechanical inter-
rupter in electrical series in the circuit of

_ the primary. winding, and the winding of

25

an electromagnetic spark plug in the circuit
of the secondary winding; substantially as
described. = - S

3. In an ignition system for internal com-
bustion engines, a battery. common to two
electrical circuits, the primary winding of a
transformer and a mechanical interrupter
in one of said eircuits, and the secondary

1,088,542

winding of the transformer and the winding
of an electromagnetic spark plug in the
other of said circuits; substantially as de-
scribed. ' : -
4. In an ignition system for internal com-
bustion engines, a battery and the primary
winding of a transformer common to two

 electrical circuits, a mechanical interrupter
in ome of said circuits, and the secondary.

winding of the transformer and the wind-
ing of an electromagnetic spark plug in
the other of said circuits; substantially as
described. :

5. In an ignition systexﬁ for internal com-
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bustion engines, a transformer having a -

primary and a secondary winding, the pri-
mary winding being common to two elec-
trical circuits, a battery and an interrupter
in one of said circuits, and the secondary
winding and the winding of an electromag-
netic spark plug in the other of said cir-
cuits; substantially as described.

In testimony whereof I affix my signature,
in presence of two witnesses.

‘ GOTTLOB HONOLD.
Witnesses:
Max ANscHUTZ,
Reintorp ELWERT.
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