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(54) Apparatus for supplying High
Voltage pulses, particularly for
engine ignition systems

(57) A continuous stream of high
voltage pulses is supplied to each
spark plug 8 over a predetermined
period of time as controlled by the
distributor 7. Below the transformer
core 1 is positioned a switch 6
incorporating a plate 9 which is
magnetically attracted to the trans-
former when a current flows
through the windings. When the
contacts of the contact breaker 5
open the supply from the battery 4
to the transformer core 1 is cut off

so that the switch 6 closes under
the bias of a spring due to the
collapse of the magnetic field cre-
ated in the core. Closure of the
switch 6 restores the circuit from
the battery 4 to the primary and
secondary windings 2, 3 of the
transformer and thus during the
whole period that the contact
breaker 5 is open the switch 6 will
intermittently open and close, re-
sulting in the application of a rapid
series of high tension pulses to the
respective spark plug 8. This gives
greatly improved operating charac-
teristics for the engine. The switch
6 can be isolated from the circuit
by a push button switch 15 if de-
sired. The contact breaker may be
replaced by a contact maker in se-
ries with the switch 6.

The drawings originally filed were informal and the print here reproduced is taken from a lgter filed formal copy.

vV /7€ 8170 7 dH



{71) Applicant
James Gilburt Butler
2 Station Terrace
Penarth
Glamorgan
(72) Inventor
James Gilburt Butler
(74) Agents
Wynne-Jones Lainé &
James



2048378

1/3
J
.________.—'b
3 L~
'//’7 E-
I —
2T
—
. , -9
72__1“:! I 370 7
i \ V3
M —!',:;I-“\‘ét J]
18
O 81 TBI I




2
2/3

048378

.\-

21—

772/5_&] =19

H=L16

bem =~

18

i

F16.2




2048378




GB2048378A 1

10

15

20

25

30

35

40

45

50

55

60

65

SPECIFICATION

Improvements relating to apparatus for sup-
plying high voltage pulses

Apparatus which can supply high voltage
pulses to create sparks may be used for
ignition purposes, such as in the ignition
system of an internal combustion engine, al-
though other uses are contemplated.

A conventional internal combustion engine
has an ignition system incorporating a trans-
former whose high tension secondary coil will
cause a spark to be formed across the spark
gap of a spark plug when the power supply to
the primary coil is interrupted, so that the
magnetic field created by the primary coil
collapses. Thus there is a contact breaker
which alternately makes and breaks the circuit
to the primary coil once during a complete
revolution of a cam for each spark plug in the
system. Unless the engine is properly tuned
sparking may occur at the wrong moment to
ensure correct burning of the fuel in the
cylinder of the engine and even with a prop-
erly tuned system an appreciable proportion of
the fuel is not burned and is passed to the
exhaust, thus wasting fuel and causing pollu-
tion. Improved firing characteristics can be
achieved by providing more than one spark
plug for each cylinder but this adds to the
cost and makes tuning more difficult.

It is an object of this invention to provide
apparatus which can produce high voltage
pulses which will create improved ignition
sparking, especially, but not exclusively, in an
internal combustion engine.

Accordingly this invention provides appa-
ratus for supplying a continuous stream of
high voltage pulses at the secondary coil
output of a transformer whose primary coil
circuit includes a switch, part of which is
connected to or is formed by a magnetically
attractive body adjacent the transformer core
so that the switch part will move to bring the
switch to the open condition against a closing
bias when a magnetic field passes through the
transformer core.

With such an apparatus instead of a single
spark occurring across the spark gap of the
spark plug of an internal combustion engine,
for example, as with present systems, a sub-
stantially continuous spark will be produced
(in the form of a very rapid sequence of
pulses) over a predetermined period of time.
This will ensure that better combustion char-
acteristics of the fuel in an internal combus-
tion engine will be achieved. It will be appre-
ciated, however, that this apparatus could be
used for other purposes where an effectively
continuous spark would be useful, for exam-
ple an ignition device for a gas or oil burner.

Where the apparatus is to be used as part
of the ignition system of an internal combus-
tion engine the primary coil circuit will include

a voltage source and a contact breaker. If the
contact breaker is connected in series with the
switch, the contact breaker will be designed to
have its contacts closed during the period
70 when a spark is required and the length of
time during which sparking will continue will
of course depend upon the period of time
during which the contact breaker is in the
closed state. The contact breaker could be of
75 the conventional form wherein a rotating cam
opens and closes a pair of contacts such that
movement of the cam follower will cause the
contacts to close rather than to open as is
usual. Alternatively the contact breaker may
80 comprise a photocell operated by light passing
through an opening in a rotating disc, the
length of the opening determining the time
during which a current will be supplied by an
electronic circuit incorporating the photocell to
85 the primary coil of the transformer, and thus
determining the time during which sparking
will occur under control of the apparatus of
this invention. As a further example, a transis-
torised ignition system may be employed to
90 replace the conventional contact breaker and
allow the operating current to be supplied to
the primary coil of the transformer for the
required length of time for producing the
continuous stream of high voltage pulses to
95 each spark plug of the internal combustion
engine.

The contact breaker may be connected in
parallel with the switch. This enables the
contact breaker to operate in a conventional

100 manner with the result that whilst the contact
breaker is normally closed the switch will be
held open by the magnetic field induced in
the transformer but when the contact breaker
opens the current from the power supply will

105 flow in series through the switch and the
transformer primary coil resulting in intermit-
tent operation of the switch to produce the
desired rapid sequence of pulses. This ar-
rangement has the advantage that the timing

110 of the initial spark produced is determined by

the opening of the contact breaker. Thus the

timing may be adjusted accurately and the
automatic adjustment which occurs for exam-
ple with a vacuum assisted advance mecha-
nism will operate in the correct manner. The
parallel circuit incorporating the switch may
incorporate an isolating switch so that, when
the isolating switch is opened the ignition
system will operate in the conventional man-
ner. If desired the parallel circuit may then be
utilised only during starting and it may of
course be isolated should a malfunction occur.

An overload fuse could also be incorporated in

the parallel circuit.

125 The switch, which is to be operated by a
magnetic field passing through the transfor-
mer core, may take many forms and could
comprise a reed switch, mercury switch or
trembler switch, for example. Also the switch

130 could be an electronic circuit incorporating a
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photocell, the switch part, to which the mag-
netically attractive body is attached, being
movable between conditions wherein a light
path to the photocell is respectively blocked or
unimpeded. The switch would need to be
sufficiently robust for the particular situation
in which it is used such as in apparatus for
supplying high voltage pulses to a sparking
plug. Where the switch employs opening and
closing contacts ideally a condenser will be
connected in parallel with the switch to min-
imise arcing at the switch contacts.

Preferably, however, the switch will com-
prise a pair of contacts, one of which is
carried on a movable switch arm and is biased
into the closed position against the other
contact, such as by a light spring and is
connected to a magnetically attractive disc
positioned adjacent the end of the transformer
core. When current is supplied to the primary
winding of the transformer a magnetic field
will be induced in the transformer core which
is effective to attract the body connected to
the one contact of the switch, thus opening
the switch and interrupting the supply of
current to the primary coil. The resulting col-
lapse of the magnetic field will cause a high
voltage to be generated in the secondary
winding, resulting in a spark across the spark
gap of a spark plug and at the same time the
body connected to the one contact of the
switch will be released to allow the switch to
close and complete the circuit through the
primary coil. The sequence will be repeated
continuously until the switch is rendered ino-
perative by disconnecting the voltage supply
to the primary coil and to the switch for the
series arrangement, or by-passing the switch
in the parallel arrangement. Thus, rapid se-
quence of high voltage pulses will be supplied
to the spark plug resulting in a substantially
continuous spark being produced.

The invention also extends to a unit for
converting an existing transformer to create
apparatus of this invention as hereinbefore
defined, the unit comprising the switch, con-
necting leads from the two contacts of the
switch for connecting the switch into the
primary coil circuit of the transformer and a
mounting device for attaching the switch to
the body of the transformer so that the mag-
netically attractive body will lie in the axial
magnetic field of the transformer core.

The invention may be performed in various
ways and preferred embodiments thereof will
now be described with reference to the ac-
companying drawings, in which:—

Figure 1 illustrates an ignition system for an
internal combustion engine utilising apparatus
according to this invention; and

Figure 2 illustrates an alternative ignition
system of the invention.

The device of Fig. 1 incorporates a transfor-
mer having a core 1, primary winding 2 and
secondary winding 3. The primary winding 2

is connected to a power supply 4 through a
contact breaker device b and a switch 8. The
secondary winding 3 is connected through a
conventional distributor 7 to spark plugs 8 in
70 the cylinders of an internal combustion en-
gine.
When the switch of contact breaker 5 is in
the closed condition a magnetic field is in-
duced in the core 1 which attracts a plate 9 of
75 magnetically attractive material which is at-
tached to an arm 10 carrying one of the
contacts 11 of the switch 6 and pivoted at
12. The arm 10 is normally biased by a
spring (not shown) so as to close the contacts
80 11 and 13 of the switch 6. When the con-
tacts open the supply of current to the pri-
mary winding 2 is interrupted and the high
voltage generated in the secondary winding
by collapse of the magnetic field in the core 1
85 is passed to one of the spark plugs 8 through
the distributor 7. Collapse of the magnetic
field allows the contacts 11 and 13 to close
again and the sequence is repeated at a very
rapid rate during the time that the contact
90 breaker 5 is closed, so that a sequence of
high voltage pulses is supplied to the one
spark plug 8. A condensor 14 is connected in
parallel across the switch 6 to suppress arcing
across the contacts 11 and 13.
95 The contact breaker device 5 can comprise
a conventional arrangement of a rotating cam
which operates on a cam follower attached to
a contact arm biased by a spring so that the
contacts will normally be open. As each lobe
100 of the cam operates on the cam follower the
contacts will close so as to complete the
circuit through the supply source 4 and the
primary windings 2 to the switch 6 shown in
Fig. 1. The length of time during which the
supply source is thus connected into the cir-
cuit (and therefore the time during which the
rapid sequence of sparks are applied to one of
the spark plugs 8) will depend upon the
length of the cam follower surface of the cam
110 follower. '
As an alternative the contact breaker device
5 could be replaced by the device of a photo-
cell and a rotating disc incorporating slots
which allow light to pass through to the
115 photocell so as to complete the circuit through
the switch and the primary winding 2. The
period during which the spark plug is opera-
tive can then of course be modified by varying
the length of the slot.
In the alternative arrangement illustrated in
Fig. 2, the switch 6 is connected in parallel
with the contact breaker 5 and the condensor
14 is connected directly across the contact
breaker and can therefore be the existing
125 condensor present in a conventional circuit.
An isolating switch 15 enables the switch 6 to
be brought into use as and when required or
to be isolated if a malfunction should occur,
thus enabling the system to operate in a

130 conventional manner under control solely of

105
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the contact breaker 5. A trip use 16 will allow
for any overload occurring and this could be
associated with a warning light on the dash-
board of the vehicle. With this circuit, when
the circuit breaker switch is in the closed
position the switch 6, which will be held in
the open position by the magnetic field in-
duced by the current flowing through the
primary coil 2, will be by-passed. However
when the circuit breaker switch opens the
current through the coil 2 will be interrupted
resulting in the coilapse of the magnetic field,
the occurance of a spark in one of the spark
plugs 8, and closure of the switch 6. The
switch 6 will then open and close intermit-
tently, thus causing a sequence of sparks in
the spark plug 8 until such time as the circuit
breaker switch reverts to the closed condition.
It will be appreciated that the isolating switch
15 could be linked with the choke of a vehicle
so that the switch 6 is only effective during
starting whilst the choke is in operation.

it will be appreciated that the switch 6
could be replaced by a photocell which would
be operated by means of a member moving in
and out of the light path to the photocell as
the plate 9 is intermittently attracted to the
transformer core 1. This would remove the
possibility of sparking occurring in the control
circuit.

Fig. 3 illustrates how the circuit of Fig. 2
might appear in the actual layout of the
ignition system of a vehicle. For clarity, the
rotor arm of the distributor 7 has been omit-
ted to show clearly the contact breaker device
5 operated. by a cam 19. This Figure also
illustrates Row an auxiliary capacitor 20 might
be incorporated into the circuit if the existing
capacitor 14 in the conventional ignition sys-
tem is of too small a value for the modified
circuit.

A conventional vehicle ignition system may
readily be adapted to the form illustrated in
Fig. 2 of the drawings in particular by incor-
porating the parallel circuit of the switch 6,
isolating switch 15 and fuse 16 across the
contact breaker 5 and attaching the switch 6
assembly adjacent the end of the transformer
casing 17. Thus the switch 6 with its associ-
ated magnetically attractive plate 9 could be
housed within a casing extension 18 (shown
in dashed outlined) which is adapted to clip
onto the existing casing 17. The fuse 16 and
isolating switch 15 could be positioned where
required. With the arrangement shown in Fig.
1 the switch 6 and associated parts together
with the condenser 14 could be housed in the
casing extension 18 clipped onto the casing
17. Again a circuit could readily be incorpo-
rated into that of an existing ignition system.
Where a complete ignition system is being
installed then a custon-made unit comprising
the transformer with the switch 6 positioned
therebelow within a single casing could be
supplied.

The positioning of the magnetically attrac-
tive plate'9 may be modified, as illustrated in
Fig. 3, so as to be within the main casing 17
and adjacent the ceramic core 21 of the core

70 1, a pin 22 attached to the plate 9 passing
into a hole in the core 21 to act as a bearing
member as the plate 9 moves. Biasing of the
plate 9 away from the core 1 (to cause
closure of the switch 6) is achieved by a

75 resilient pad 23, such as of sorbo rubber.
Because the plate 9 is much closer to the core
1 in this arrangement, a strong closing bias,
by the pad 23, can be provided to ensure
positive closure of the switch 6 and a reduc-

80 tion in possible arcing.

This apparatus can have many uses, some
of which are mentioned above. Additionally it
could be used to provide a continuous flame
(the spark) for the purpose of igniting various

85 materials or fuels or, for example, for the
localised destruction of weeds.

CLAIMS
1. Apparatus for supplying a continuous
90 stream of high voltage pulses at the secondary
coil output of a transformer whose primary
coil circuit includes a switch, part of which is
connected to or is formed by a magnetically
attractive body adjacent the transformer core
95 so that the switch part will move to bring the
switch to the open condition against a closing
bias when a magnetic field passes through the
transformer core.
2. Apparatus according to claim 1 for use

100 in the ignition system of an internal combus-
tion engine, wherein the primary coil circuit
will include a contact breaker and means for
connection to a voltage source.

3. Apparatus according to claim 2,

105 wherein the contact breaker is connected in
series with the switch, the contact breaker
being designed to have its contacts closed
during the period when a spark is required.

4. Apparatus according to claim 3,

110 wherein the contact breaker is constructed so
that a rotating cam opens and closes a pair of
contacts such that movement of the cam
follower will cause the contacts to close.

5. Apparatus according to claim 3,

115 wherein the contact breaker comprises a pho-
tocell operated by light passing through an
opening in a rotating disc, the length of the
opening determining the time during which a
current will be supplied by an electronic cir-

120 cuit incorporating the photocell to the primary
coil of the transformer, and thus determining
the period during which sparking will occur.

6. Apparatus according to claim 2 incor-
porating a transistorised ignition system which

125 will operate to allow the operating current to
be supplied to the primary coil of the transfor-
mer for the required length of time for produc-
ing the continuous stream of high voltage
pulses to each spark plug of the internal

130 combustion engine.
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7. Apparatus according to any one of
claims 2 to 6, wherein the contact breaker is
connected in parallel with the switch.

8. Apparatus according to claim 7,
wherein the parallel circuit incorporating the
switch also incorporates an isolating switch so
that, when the isolating switch is opened the
ignition system will operate in the conven-
tional manner.

9. Apparatus according to claim 7 or
claim 8, wherein an overload fuse is incorpo-
rated in the parallel circuit.

10. Apparatus according to any one of
claims 1 to 9, wherein the switch which is to
be operated by a magnetic field passing
through the transformer core comprises a reed
switch, mercury switch or trembler switch.

11. Apparatus according to claim 10,
wherein a condenser is connected in parallel
with the switch to minimise arcing at the
switch contacts.

12. Apparatus according to any one of
claims 1 to 9, wherein the switch is an
electronic circuit incorporating a photocell, the
switch part, to which the magnetically attrac-
tive body is attached, being movable between
conditions wherein a light path to the photo-
cell is respectively blocked or unimpeded.

13. Apparatus according to any one of
claims 1 to 9, wherein the switch comprises a
pair of contacts, one of which is carried on a
movable switch arm and is biased into the
closed position against the other contact, such
as by a light spring, and is connected to a
magnetically attractive disc positioned adja-
cent the end of the transformer core.

14. Apparatus according to claim 1 and
substantially as herein described with refer-
ence to the accompanying drawings.

15. A unit for converting an existing trans-
former to provide apparatus according to
claim 1, the unit comprising the switch, con-
necting leads from the two contacts of the
switch for connecting the switch into the
primary coil circuit of the transformer and a
mounting device for attaching the switch to
the body of the transformer so that the mag-
netically attractive body will lie in the axial
magnetic field of the transformer core.
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