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This invention relates to electric ignition de-
vices for internal combustion engines comprising
a gas discharge tube acting as & control valve.

Ignition devices for internal combustion en-
gines usually comprise mechanically operated
swliching devices for controlling the firing or
ignition point in the cylinders of the engine. In
order to avold the disturbances produced by wear
of the mechanical contacts, it has been suggest-
ed already to replace the mechanical switching
devices by electrical means, 1. e., by gas dis-
charge tubes acting as control valves. In prac-
tice, however, it was found difficult to carry out
this proposal, because nelther the ignitlon volt-
ages of various tubes of the same type nor the
voltages of the sources of current used for the
supply of ignition devices for internal combustion
engines are sufficlently constant. It has been
attempted to avoid thls drawback, ai least wlth
tubes comprising control grids, by the provision
of a grid bias which changes in the ignition
point, but in this case, mechanically operated
switching means were again required for con-
necting the control voltage to the grid and for
disconnecting it therefrom. Such switch means,
of course, are electrically relieved, since they do
not carry the working current, but still they show
the inherent defects of any mechanically oper-
ated swiich.

It 1s an object of the inventlon to provide
means for ellminating this defect of the known
ignition devices comprising gas-discharge tubes.

With this and further objects in view, as may
become apparent from the within disclosures, the
invention consists not only in the structures
herein polnted out and illustrated by the draw-
ings, but includes further structures coming
within the scope of what herelnafter may be
claimed.

The character of the invention, however, may
be best understood by reference to certain of its
structural forms, as fllustrated by the accom-
panying drawlngs in which:—

Fig. 1 is a circult diagram of a four-cylinder
internal combustion engine having the invention
applled thereto,

Fig. 2 Is a diagram showlng the voltage condi-
tions In the ignition device and

Fig. 3 1s a diagrammatic view of an impulse
generstor for use in connection with the inven-
tlon.

The invention contemplates the provision in
the tube circult of an impulse generator which
produces a voltage impulse for igniting the gas
discharge tube in the firing point. This impulse
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generator may be Interpolated in the plate cir-
cult where a gas discharge tube is used having
two electrodes only, or In the grid circuit of a
grid-controlled gag discharge tube.

Referring now to the drawings in greater de-
tail, and first to Fig. 1, it will be seen that one
pole of a source of alternating current a Is con-
nected to the anode ¢ of a gas discharge tube e,
through the primary b of an lgnition coll b, i,
while the other pole Is connected to the cathode
d thereof. The grid f of the tube e is negatively
blassed by the voltage of a storage battery g to
block the tube against the passage of current
from the source @. Moreover, an alternating cur-
rent generator 2 is Interconnected in the grid
cireuit which generates voltage impulses having
& very steep wave front, at a frequency corre-
sponding to the ignition frequency, said impulses
being superposed to the negative grid blas. With
each voltage impulses ER generated by the im-
puise generator h the bhias Eg is reduced to an
amount which i3 lower than the critical grid
voltage E Indicated by the hatched surface and
varles with the working conditions, so that the
tube ¢ is not blocked any more by the grid bias.
The anode voltage Ee is thereby reduced to the
burning voltage of the tube, (which 15 the char-
acteristic voltage of the ionised gas path) where-
by an anode current and a current through the
primary b of the ignition coll b, i, is caused
which in turn induce a voltage In the secondary
i of the ignition coil appllied to the spark plugs
i, through a distributor ¥. As a result, an ig-
nition spark jumps over at the spark plugs I.
After the current has passed through zero, the
tube 1s blocked again by its bias.

It will be understood that in place of the di-
rect current voltage derived from the storage
battery g, for example, an alternating current
voltage having a certain phase displacement with
respect to the voltage of the source of alternat-
ing current ¢ and having an impulse voltage su-
perimposed to it may be applied to the grid ¢
of the tube e.

While any suitable impulse generator may be
used on principle to produce the voltage impulse
Eh which are supertmposed to the grid bias,
I have shown a particularly suitable and simple
device in Fig. 3 in which a permanent magnet
m 1s fixedly mounted on the shaft m’ which ro-
tates in synchronism with the crank shaft of
the internal combusiton engine,

A coll o Is wound upon an iron core  and in-
serted, for example, in the grid circuit of the tube
e, at k. I will thus be understood that g volt-
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age impulse Eh is induced in the coil o with each
change of the direction of the lines of magnetic
force produced by the rotating magnet and pass-
ing through the coil o, whereby the tube e is
ignited. Where a magnet m having ohe pair
of poles is used, two changes of the direction of
flux oc¢cur in the magnetic circuit of the coil o
with each full revolution of the shaft m’ and,
as a result, two voltage impulses are produced
per revolution. Therefore, in case of a four cyl-
inder engine, the impulse generator shown in
Fig. 3 should be driven with the speed of the
crank shaft of the engine. On the other hand,
where a magnet m having two pairs of poles is
employed in a four cylinder engine, the im-
pulse generator may be driven with the speed of
the control shaft, the same as the shaft of the
ignition distributor k.

In some instances it may be useful to provide
a speed-controlled device for adjusting the lg-
nition point, of known type, in the drive of the
alternating current generator g cr in the drive
of the Impulse generator, or where the impulse
generator and the source of alternating current
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are constructed as an integral unit, in the com-
mon drive for the two devices. Such devices for
adjusting the ignitlon point are indicated at V
in Fig. 1, by dash and dot lines.

The method and apparatus of the present in-
vention have been described in detail with refer-
ence to specific embodiments. It is to be un-
derstood, however, that the Invention is not lim-
ited by such speciflc reference but is broader in
scope and capable of other embodiments than
those specifically described and illustrated in the
drawing, More particularly, the invention is not
restricted to the use of an ignition plant fed
by alternating current. For example, & thyra-
tron circuit producing relaxation oscillations
may be used instead, comprising a condenser
which 1s charged from a source of direet current
and discharged in the ignition point of the en-
gine through a valve and an ignition transformer.
Also in this case the impulse for the discharge
may come from anh Iimpulse generator inter-
polated in the anode or grid circuit of the gas
discharge tube.

FRANZ DAUSINGER.



