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This invention relates to ignition apparatus for
internal combustion engines. The usual type of
magneto-electric machine commonly used for ig-
ition purposes does not give satisfactory perform-

5 ance at high speeds due partly to the short time
available for building up the flux in the armature
core and partly to poor contact breaker opera-
tion which is the result of a large .open period
cam design necessitated by the time of the flux

10 puilding up just referred to.

The object of the present invention is to pro-
vide an improved system of ignition particularly
suitable for high speed operation.

15 According to the present invention we provide
an alternator as a source of electromotive force
which charges a condenser on each successive
half voltage wave by means of a contact breaker
such as a mechanical rectifier and subsequently
discharge the condenser through the primary of

%0 an ignition coil by means of a contact maker in
order to produce a high tension electromotive
force in.the ignition coil secondary. With such
an arrangement the time necessary for flux
building-up does not arise and the cam required
for the operation of the contact mechanisms can
be designed for nearly equal periods thus reduc-
ing the contact flinging which takes place with
an unequal period cam due to rapid acceleration
imparted to the lever.

The accompanying drawings illustrate this in-
vention. Figs. 1, 2 and 3 show dlagrammatic ig-
nition circuits, Figs. 4 and 5 are curves showing
the points of ignition, and Fig. 6 iIs a modified
form of the circuit shown in Fig. 1.

Referring to Fig. 1, A is a source of alternating
current electric power supply, such as a small
alternator driven from the internal combustion
engine and connected to the condenser C through
a contact breaker Bl operated by a cam so ar-

40 ranged on the alternator shaft that the contacts
break the circuit on the rising portion of the
alternator voltage wave so charging the con-
denser to the instantaneous voltage value v of
the wave at the moment of breaking the circuit.

45 The electrostatic energy ayailable in the con-
denser at this instant is equal to % Cv? joules.
The condenser is then discharged by means of
contact breaker B2 through the primary P of an
induction coil or an ignition transformer T, the

50 resultant high tension voltage which is developed
in the secondary S being distributed by the usual
type of distributor D to the appropriate plugs X
in the engine cylinders. This system operates on
both the positive and the negative half cycles of

65 the alternator voltage wave giving in effect two

sparks per pair of poles per revolution of the al-
ternator. In the circuit arrangement shown in
Fig. 1 the contact points of both contact mech-
anisms are at the instant of “break” in the case

of Bl and “make” in the case of B2 at a poten-
tial relative to earth and require to be insulated.
From a design point of view this is in some cases
not convenient or desirable and the arrange-
ments shown in Figs, 2 or 3 may be adopted as an
alternative. In Pig. 2 one of the contacts of 10
contact breaker Bl is connected to earth at E. .
In this figure it will be noted that the contact
breakers Bl and B2 are combined so that they
can be manufactured as a single unit the contact
lever carrying two contacts one for “break” at Bl g
and the other for “make” at B2.

In Fig. 3 the circuit is connected to earth
between the alternator and the contact breaker
BI.

~ As an engine requires an ignition system which 20
will operate over & considerable timing range
this is obtained by the present invention as
follows:

For a retarded contact timing, which is usually
required at low speeds for starting purposes, the 25
contacts would be arranged to operate on the
crest of the voltage wave, as shown in Fig. 4, as ab
low speeds the voltage of the alternator will be
low and the peak voltage must be utilised to ob- .
tain the best results. As the alternator speed 380
increases the voltage increases and as an ad-
vanced timing position is only required at me-
dium and high speeds, this timing advance can
only be obtained without loss of the requisite con-
denser voltage by operating the contacts at a as
position on the voltage wave prior to the peak
position as shown in Fig. 5. ’

As the high tension requirements of an engine
are more or less constant over the whole speed
range, it is unnecessary for the alternator to de- 40
velop a greater voltage than that required for the
establishment of sufficient electrostatic energy in
the condenser C for the production of the requi-
site high tension voltage from the secondary of
the ignition transformer. If it is desired to limit 48
the output, a second condenser Cl, shown in Figs.

1, 2 and 3 may be connected across the alter-
nator terminals to limit its output voltage at high
speeds. Itis also desirable to limit the alternator
voltage at medium and high speeds as immedi- 50
ately contacts Bl open a considerable potential
difference exists between them, This is due
firstly to the removal of the condenser load
thereby causing an immediate rise in the alter-
nator voltage, and secondly, with the system 88
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operating In the advence timing position as
shown in Fig. 4 to the natural progression of the
voltage wave from its instantaneous value at Bl
when the contacts open to. a higher value at a
very short time interval later,

In order to limit this voltage rise across the
contacts Bl as well as to limit the voltage of the
alternator, a condenser C2 is connected as shown
in Fig. 6 across these contacts. Other voltage
limiting means may be provided for obtaining
the requisite speed-voltage characteristics of the
alternator. .

At very low speeds the alternator may be in-
sufficient to provide the necessary energy in the
condenser C for the production of the requisite
high tension voltage. The required energy can
be provided by connecting in parsllel with the

condenser C an additional condenser C3 (Fig.

6) of suitable value, As this additional con-
denser will impair the performance at high
speeds its use is confined to engine starting and
low. speed running purposes. A switch Sw is
provided, which may be manually or centrifu-
gally operated, so that the condenser C8 may be
cut out of circuit when the speed of the alter-
nator increases above s predetermined value.
The provision of this additional condenser for
slow speed running renders the system capable
of producing satisfactory ignition over a very
wide range.

It will be understood that the condenser C2 and
condenser C3 with its controlling switch may be
added to the modifications filustrated in Figs. 2
and 3 of the drawings when condenser CI is
omitted.

Iclaim: :

1. The method of providing ignition sparks
in the cylinders of internal combustion engines
which consists in the employment of an alter-
nator as a source of current and causing each
half of the voltage wave to charge a condenser
which is discharged through a primary winding
of an ignition coil thereby producing a high ten-
sion electromotive force in a secondary winding
of the coil which is distributed through a dis-
tributor to an appropriate plug in the engine
cylinders.

2. An ignition system including a source of
alternating current electric power supply, a con-
denser, an induction coil having a primary wind-
ing and a secondary winding, and means for con-
necting said condenser alternately across said
source of alternating current electrical power
supply for at least a part of each half wave of
voltage to charge said condenser and across said

primary winding to discharge said condenser

therethrough and induce an electrical potential
in said secondary winding.
3. An ignition system including a source of
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alternating current electric power supply, a con-
denser, an induction coil having & primary wind-
ing and a secondary winding, means for connect-
ing and disconnecting said condenser across said
source of alternating current electric power sup-
ply and for providing said connection for at least
a part of each half wave of voltage to charge
said condenser, and means for connecting and
disconnecting said condenser across said primary
winding and for providing said connection for at
least a part of the time said condenser is not con-
nected across said alternating current source of
electrical power supply to discharge said.con-
denser through said primary winding.

4. An ignition system including a source of
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alternating current electric power supply, a con~

denser, an induction coil having a primary wind-
ing and a secondary winding, means including a
circuit breaker for connecting and disconnecting
said condenser across said source of alternating
current electric power supply and for provid-
ing said connection for at least a part of each
half wave of voltage to charge sald condenser,
means including a second circuit breaker for con-
necting and disconnecting said condenser across
said primary winding and for providing said con-
nection for a least a part of the time said con-
denser is not. connected across said alternating
current source of electrical power supply to dis-
charge said condenser through said primary
winding, and a second condenser connected in
parallel with said first-mentioned circuit breaker
to limit the voltage of the alternating current
source of electrical power supply thereacross.
5. An ignition system Including an alternator
providing a source of alternating current elec-
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tric power supply, a condenser, an induction coil ;

having a primary winding and:a secondary wind-
ing means for connecting and disconnecting said
condenser across said source of alternating cur-
rent electric power supply and for providing said
connection for at least a part of each half wave
of voltage to charge said condenser, means for
connecting and disconnecting said condenser
across said primary winding and for providing
sald connection for at least a part of the time
said condenser is not connected across said alter-
nating current source of electrical power supply
to discharge said condenser through said primary
winding, a second condenser, means for con-

- necting said second condenser in parallel cir-

cuit with said first-mentioned condenser to in-
crease the condenser energy capacity at low
speeds of said alternator and means for discon-
necting said second condenser from said parallel
circuit above a predetermined speed of said alter-

nator,
THOMAS FREDERIC ROBINSON.
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