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The invention relates to an electrical ignition
apparatus, particularly for internal combustion
engines, and it has for its object to avoid the dis-
advantages of the known ignition devices.

In engines having a great number of cylinders
and running with high velocity of rotation the
frequency of the ignitions is very high. Thus,
the ignition devices must be able to generate and
to issue periodically in a very short time the
energy for the igniting spark. Hspecially the in-
ductively operating ignition generators (mag-
netos) provided with interrupters proved to be
insufficient for these purpeses by their mechani-
cal and electrical inertia, so that it has already
been suggested to provide such generators with
a plurality of independent systems.

These difficulties can be substantially overcome
by the provision of a condenser for the produc-
tion of the igniting sparks. However, when such
a condenser is charged by induction impulses
and/or when the discharge current is led to the
sparking plug through a transformer, in engines
running with great velecity also the disadvan-
tage exists that the energy of the igniting spark
is insufficient for an efficient ignition owing to
an insufficient charge of the condenser or due
to phenomena of inertia in the transformer.

The invention avoids this disadvantage by this,
that the said condenser (the ignition condenser)
is charged by an already charged second con-
denser (the supply condenssr) and that ai least
the discharge of said ignition condenser is con-
trolled by a controliable contact member, for in-
stance a distributor, which periodically and di-
rectly connects the sparking plug, or successively
each of the sparking plugs, paraliel to the ig-
nition condenser, so that the discharge current
of said condenser produces the igniting spark
directly and the moment of the discharge is ex-
clusively determined by said contact member.
The velocity, with which & supply condenser of
greater capacity, which already has been charged,
can deliver part of ifs energy to a smaller ig-
nition condenser, is so great that even at the
highest speed of the engines the ignition con-
denser ecan be entirely charged during the time
which lapses between two successive ignitions.
The direct connection between the condenser and
the sparking plug permits the ignition condenser

of being discharged almost entirely during the ;

available very short time, so that the energy of
the igniting spark is as great as possible. A
further advantage of the apparatus according
to the invention is, that the interrupter, which
can be g source of defects, can be omitted.
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The contact member can be formed as a dis-
tributor which connects the ignition condenser
to the supply condenser and to the sparking plug
alternatively. In order to prevent the ignition
apparatus from operation when the engine is
stationary and the contact member would be
closed, an auxiliary switch can be provided which
is controlled by the engine.

Instead of by the discharge current the ig-
niting spark can also be produced by the charge
current of the ignition condenser.

These and other features of the invention will
be elucidated in the detailed description taken
in connection with the accompanying drawings,
in which:

Fig. 1 is a circuit arrangement of a first em-
bodiment of the invention.

Pigs. 2 and 3 show a circuit grrangsment and
2 sectional view of a distribufor used in the cir-
cuit according to Fig. 1, respectively.

Fig, 4 is a circuit arrangement of another em-
hodiment of the invention.

In Fig. 1 the ignition condenser is represented
by §, the supply condenser by 2, a conductor for
the supply of electrical energy by 3. This con-
ductor is connected to one pole of g direct cur-
rent source (noi shown). Sparking plugs are
designated by 4, fixed contacts of a distributor
by 5 and a rotatable contact arm of said dis-
tributor by 7. This contact arm is provided with
a roller & at its free end, said roller being vassed
over the fixed contacts § during operstion. The
contact arm 7 can be rotated about a shaft 9,
which is electrically connected to one plate of
the igniting condenser. Mounted intermediate
the fixed contacts § are fixed contacts 10 in the
distributor. These contacts 18 are intercon-
nected by a conductor 2, which is connected to
one plate of the supply condenser 2. This plate
is also connected to the supply line 3.

This device operates as follows:

Every time that the roller 8 of the contact arm
1 is in contact with a fixed contact 18 the ig-
nition condenser { is connected to the supply
condenser 2, which is kept charged through con-
ductor 3.

Thersby the ignition condenser | is charged.
When contact arm T passes on it contacts a fixed
contact B so that the ignition condenser | is
connected directly to a sparking plug. Thereby
the ignition condenser ! is discharged through
said sparking plug and a powerful igniting spark
of great intensity but low tension is developed.

Figs. 2 and 3 show a distributor for the igni-
tion device according to Fig. 1. This distributor
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has a cylindrical housing 6, of which one side
wall supports the fixed contact 5 and the other
side wall the fixed contact {0. The contacts 5
and (0 are mounted angularly equidistantly and
in an offset relation to one another. Attached
to the shaft are two arms (3 and [4, which are
180° spaced apart. The arm {8 is provided with
a roller 15 and the arm 14 with a roller (8. 'These
rollers cooperate with the fixed contacts 5 and
10 respectively. The operation of this distri-
butor will be apparent. During rotation of shaft
9 the ignition condenser | is connected to the
supply condenser 2 and a sparking plug alter-
nately.

In the embodiment according to Fig. 4 the
supply condenser 2 is continuously connected to
the ignition condenser { through an adjustable
resistance 11. The distributor has only the fixed
contacts 5 connected to the sparking plugs. This
resistance must be adjusted in such a manner
that in the time that the roller 8 passes two suc-
.cessive contacts 5 the ignition condenser | is
sufficiently charged when the shaft 9 rotates at
the highest possible velocity.

It may be noted that several other circuits are
possible within the scope of the invention. The
distributor can be constructed otherwise. In-
stead of in the side wall the stationary contacts
5 and {6 of the distributor can be mounted in
the cylindrical wall of the housing § thereof
(Fig. 3). Also the contacts 5 and {8 could be
alternately placed in one single circular series
and other contacts which are all conunected fo
the ignition condenser | could be placed in an-
other circular series parallel to the one compris~
ing the contacts § and 10. In that case the con-
tact member 8 could be formed by one single
roller connecting alternately the contacts 5 and
{0 to the contacts of the second series.

What I claim is:

1. An electrical ignition apparatus compris-
ing, in combination, a distributor having a rotat-
ing arm and a plurality of angularly spaced con-
tacts engageable by said arm, a plurality of spark
plugs each galvanically connected to a respective
one of said contacts, a condenser galvanically
connected to said arm, said arm during its rota-
tion successively closing different discharge cir-
cuits for said condenser each including said arm
and a respective one of said contacls and spark
plugs, and a charging circuit for said condenser
closed at least in intermediate positions of said
arm prior to engagement of each contact by said
arm. .

2. An apparatus according to claim 1 wherein
said arm is provided with a roller rotatably
mounted thereon for rolling engagement with
each of said contacts.

3. An electrical ignition apparatus comprising,
in combination, a source of direct current, an
ignition condenser, a distributor having rotating
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4
contact arm means and a first and a second set
of angularly spaced contacts engageable by said
contact arm means, said contact arm means be-
ing galvanically connected to said ignition con-
denser and alternately engaging contacts of said
first and second sets during rotation thereof, the
contacts of said first set being all connected in
parallel to said source, said contact arm means
closing a charging circuit for said igniftion con-
denser on engaging any contact of said first set,
and a plurality of spark plugs each galvanically
connected to a respective contact of said second
set, said contact arm means on engaging any
contact of said second set closing a discharge
circuit for said ignition condenser including said
coniact arm means, a respective one of said spark
plugs and a respective contact of said second set.

4, An apparatus according to claim 3 wherein
said source of direct current includes a storage
condenser of larger capacity than said ignition
condenser.

5. In an ignition system having a plurality of
spark plugs, a source of direct current and a con-
denser for firing said spark plugs, the improve-
ment which comprises a distributor for connect-
ing said condenser alternately to said source and
to a respective one of said spark plugs, said dis-
tributor comprising a housing, a shaft rotatably
mounted in said housing, contact arm means on
said shaft, and a first and a second set of con-
tacts fixedly mounted in said housing, the con-
tacts of said first and second sets being posi-
tioned for alternate engagement by said contact
arm means, the contacts of said first set being
all connected in parallel to said source, the con-
tacts of said second set being connected to re-
spective ones of said spark plugs.

6. A distributor according to claim 5 wherein
said contact arm means comprises a pair of con-
tact arms axially spaced on said shaft, said first
and second sets of contacts being axially spaced
from. each other for cooperation with a respective
one of said contact arms.

7. A distributor according to claim 6 wherein
said first and second sets of contacts project from
opposite walls of said distributor housing, each
of said arms being provided with a roller rotat-
ably mounted thereon for rolling engagement
with the contacts of a respective set.
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