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[57] ABSTRACT 

An electrical arrangement is disclosed for use in supplying 
electrical power to the units in a motor vehicle. The arrange 
ment comprises a battery. and an inverter to receive power 
from the battery and to generate a high frequency signal at 
an intermediate voltage higher than the voltage of the 
battery. There is a distribution network to distribute the high 
frequency signal to the units in the vehicle. At least some of 
the units supplied with electrical power are provided with 
step-up transformers to step-up the intermediate voltage to a 
higher voltage. that higher voltage being used by the units. 

20 Claims, 4 Drawing Sheets 
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ELECTRICAL DISTRIBUTION SYSTEM FOR 
VEHICLE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

The present invention relates to an electrical arrangement 
and more particularly relates to an electrical arrangement for 
use in a vehicle such as a motor car. an automobile. a lorry 
or a truck. 

For many years vehicles of the type described above 
have been provided with a complex wiring harness or wiring 
loom. The wiring harness or loom contains a large number 
of wires which serve to connect. individually. each unit in 
the vehicle which consumes power with the main power 
supply. The units that consume power comprise the indi 
vidual lamps present on the exterior and interior of the 
vehicle. the in-car entertainment system. and. in certain 
cases. motors which adjust the positioning of various ele 
ments within the vehicle including motors which adjust the 
position of the mirrors. motors which adjust the position of 
the windows and motors which adjust the position of the 
seats. 

It has been proposed to reduce wiring harness complexity 
by replacing the individual wires of the harness with a single 
power “bus” and a separate control “bus". Power is then fed 
to each device which utilises power through the power bus. 
and coded signals are supplied to the control bus. Localized 
signal de-coders and semi-conductor power switches are 
used to activate and deactivate the various items that con 
sume power in response to signals present on the control 
bus. 

Although complexity is reduced with this approach. and 
the various advantages of “intelligent control” may be 
reaped. various disadvantages are incurred. The semi 
conductor switches may be found to be a major source of 
unreliability and voltage regulation on some functions may 
be impaired as functions will interfere with each other very 
readily. A cost incurred at each switched location. and the 
total copper content of the wiring harness may not be 
reduced. since the power bus must be able to withstand the 
maximum load. meaning that very substantial wires must be 
used in the power bus. Indeed. the copper content may be 
increased. 

The present invention seeks to provide an improved 
electrical arrangement 

According to one aspect of this invention there is pro 
vided an electrical arrangement for use in supplying elec 
trical power to units in a motor vehicle. the arrangement 
comprising a battery. an inverter to receive power from the 
batter and to generate a high frequency signal at an inter 
mediate voltage higher than the voltage of the battery. and 
a distribution network to distribute the high frequency signal 
to the units in the vehicle. 

Preferably at least some of the units supplied with 
electrical power are provided with step-up transformer 
means adapted to step-up the intermediate voltage to a 
higher voltage. 

Conveniently the distribution network is in the form of a 
ring main. 

Advantageously power from the distribution network is 
supplied through a current regulator to a constant current 
loop. the constant current loop containing the primary wind 
ing of one or more transformers each associated with a unit 
to which electrical power is to be supplied. 

Preferably a unit which is to be provided with power 
from the distribution network is associated with a trans 
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2 
former operatively connected between the distribution work 
and the unit. the transformer having a primary winding to 
which current is supplied by the distribution network. and a 
secondary winding. the output of which is connected to the 
unit. there being a saturable core operatively located 
between the primary winding and the secondary winding. 
there being a control winding associated with the core 
adapted to substantially saturate the core so that. insu?icient 
power is supplied to the unit to activate the component. and 
to un-saturate the core so that su?icient power is supplied to 
the unit to activate the unit. 

Conveniently a unit to receive power from the distribu 
tion network comprises a discharge lamp. the discharge 
lamp being provided with respective transformer means 
associated with each of the electrodes of the discharge lamp. 
the transformer means each having primary windings 
adapted to receive current from the distribution network. 

Preferably a unit to receive power from the distribution 
network comprises a discharge lamp of the type which 
requires a high voltage to re-strike the lamp when the lamp 
is hot. the said lamp being provided with transformer means. 
the primary winding of which is adapted to receive current 
from the distribution network and the secondary winding of 
which is adapted to supply power to the lamp. the lamp 
being associated with a further arrangement adapted to 
provide an additional voltage across the lamp when the lamp 
is to be “struck” when hot. comprising further transformer 
means having a primary winding adapted to receive current 
from the distribution network and having transformer means 
having a secondary winding in series with the lamp. 

Advantageously means are provided between the trans 
former means having the primary winding associated with 
the distribution network and the transformer means having 
the secondary winding in series with the lamp adapted to 
step-up the voltage. 

Conveniently the or each transformer is a current trans 
former. 

Preferably means are provided to monitor the current 
and/or voltage conditions prevailing when any unit is 
activated. and for determining whether those conditions fall 
within predetermined limits. 

Preferably means are provided to deactivate a component 
if the operating conditions of the unit are determined not to 
fall Within said predetermined limits. 

Conveniently earth leakage detection means are provided 
to determine when an earth leakage current ?ows. means 
being provided to deactivate at least part of the arrangement 
where an earth leakage current is occurring in response to 
the detection of such earth leakage current. 

Advantageously means are provided to determine an 
open-circuit fault. and to terminate the ?ow of power to the 
part of the arrangement having the open-circuit fault. 

Preferably wherein the means to determine an open 
circuit fault comprises back-to-back diodes extending from 
a high tension lead of a component and extending to earth to 
enable an open-circuit fault to simulate an earth leakage 
current 

Conveniently the said units comprise one or more lights 
for the vehicle. 

Preferably the units comprise in-car entertainment. 
Advantageously the said units comprise spark plugs or 

other ignition devices. 
Preferably the distribution network comprises a cable 

comprising an integral insulating sheath containing four 
cores. two cores being adapted to carry the output of the 
inverter. and two cores being adapted to carry control 
signals. 
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Conveniently the said cable is of substantially rectangu 
lar cross-section. adhesive being applied to one face of the 
cable to enable the cable to be located easily in position. 

Advantageously a “stand by” inverter is provided. means 
being provided to activate the “stand by” inverter should the 
said inverter fail. 

According to another aspect of this invention there is 
provided an arrangement for controlling an electric dis 
charge lamp. the arrangement comprising a power source. 
and transformer means between the power source and the 
discharge lamp to supply power to the discharge lamp. the 
transformer means incorporating a primary winding and a 
secondary winding associated with a saturable core. and a 
control winding. the control winding being adapted to be 
energised substantially to saturate the core. the core being 
substantially unsaturated when the control winding is not 
energised so that when the control winding is energised and 
the primary winding of the transformer receives a current 
?ow the voltage present across the secondary winding of the 
transformer is not sut?cient to activate the discharge lamp. 
and. when the flow of current through the control winding is 
terminated. when there is a ?ow of current through the 
primary winding of the transformer. su?icient voltage is 
generated across the secondary winding of the transformer 
to activate the discharge lamp. 

In order that the invention may be more readily 
understood. and so that further features thereof may be 
appreciated. the invention may be now be described. by way 
of example. with reference to the accompanying drawings in 
which: 

FIG. I is a block circuit diagram of an electrical arrange 
ments in accordance with the invention. 

FIG. 2 is a cross-sectional view of part of the cable used 
in FIG. 1. 

FIGS. 3A and 3B are graphical ?gures illustrating single 
phase and bi-phase signals. 

FIG. 4 is a circuit diagram of part of a modi?ed embodi 
ment of the invention. 

FIG. 5 is a circuit diagram of part of part of another 
modi?ed embodiment illustrating a facility for “hot 
re-strike”. and 

FIG. 6 is a simpli?ed circuit of an ignition system 
utilizing the present invention. 

Referring initially to FIG. 1 of the accompanying 
drawings. in an electrical arrangement in accordance with 
the invention. in the form of an arrangement for use in 
supplying electrical power to electrically powered units 
within a motor vehicle. a battery 1. of conventional form. is 
provided. The terminals of the battery are connected. by 
means of an appropriate regulator 2. to a generator or 
alternator 3 which supplies electric power when the motor of 
the vehicle is operational. and which thus maintains the 
charge present within the battery. The battery is also con 
nected directly to a starter motor 4. It is to be appreciated 
that when the generator 3 is operated large voltage “spikes” 
may appear. even with the regulator 2 being present. and 
when the starter motor 4 is activated there may be a 
substantial drain of power. These units are therefore con 
nected directly to the battery. which is of low impedance. so 
that the effect of the operation of these units is not felt in the 
remaining part of the arrangement which will now be 
described. 

The terminals of the battery are connected to a high 
frequency inverter 6. The output of the inverter 6 is supplied 
to a distribution network which in this embodiment is 
illustrated as comprising a ring main 7. 

The ring main 7 may be made of ribbon-like cable 8. as 
shown in cross-section in FIG. 2. The cable 8 may therefore 
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4 
comprise a single resistive sheath 9 surrounding two con 
ductive tracks 10.11 adapted to carry “power” and two 
conductive tracks 12.13. of smaller cross-section than the 
tracks 10.11. adapted to carry control signals. as will be 
described in more detail hereinafter. 

The inverter 6 is adapted to provide an output. to the ring 
main 7. at a high frequency. The output voltage of the 
inverter may be. for example. 42 volts. by the voltage may 
be selected to be any desired voltage. Preferably the voltage 
is higher than 21 volts. 

The output of the inverter may be a single phase output 
or a bi-phase output. Ifreference is made to FIG. 3A. details 
of a single phase output are illustrated graphically. where the 
voltage present on a track is plotted. against time. for both 
of the tracks 10 and 11. It can be seen that one track carries 
an alternating signal which has a maximum positive ampli 
tude of 42 volts and a maximum negative amplitude of 42 
volts. and the other track is maintained at a constant poten 
tial. 

If reference is made to FIG. 3B a corresponding pair of 
graphs is provided for a bi-phase output. It can be seen that 
on each of the tracks 10 and 11 an alternating signal is 
provided having a maximum positive voltage of 42 volts and 
a maximum negative voltage of 42 volts. However. the 
signals are in anti-phase so that the maximum peak-to-peak 
voltage is 84 volts. 

The inverter 6 may incorporate an appropriated regulator 
to regulate the output voltage. as is known. and as will be 
described hereinafter may be “fault protected”. 

It used to be appreciated that the distribution network or 
ring main 7 may extend throughout the motor vehicle. 
passing in the region of all the electrical units which are to 
receive power from the distribution network. If a cable 8 
having a cross-section as shown in FIG. 2 is utilised. the 
relatively small cross-section of the cable and the ?at pro?le 
may make it easy to feed the cable through the vehicle. under 
headlining and in other positions where space is restricted 
The cable may. for example. have adhesive pre-applied to 
one face of the cable. thus enabling the cable to be retained 
in position in an easy manner without the need for cable ties 
or the like. 

The “ring main” 7 is provided with various "break outs" 
14.15.16 which lead power from the “ring main” 7 to various 
point where the power is to be utilised. The “break out” 16 
is connected to a current regulator 17 which may be a 
magnetic current regulator for robustness. The current regu 
lator is adapted to provide a substantially constant current to 
a current loop 18 which is connected to the output of the 
current regulator. 

The loop 18 contains. in series. the primary windings 
19.20.21.22 etc. of a plurality of transformers. These 
transformers. as will be described. are associated with 
individual units which are powered by the described 
arrangement. the units comprising lamps which are. 
typically. discharge lamps. 

The primary windings 19.20 are associated with respec 
tive secondary windings 23.24 which are located adjacent 
the ends of a discharge lamp 24’. The windings 23 and 24 are 
connected in series. and are also connected to the electrodes 
of the discharge lamp 25. Located between the primary 
winding 19 and the secondary winding 23 is a saturable 
magnetic core 25 and a similar core 26 is located between 
the primary winding 20 and the secondary winding 24. A 
control winding 27 is provided which is co_wound with the 
primary winding 19 and the secondary winding 23. A further 
control winding 28 is provided which is co-wound with the 
primary Winding 20 and the secondary winding 24. 
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A node 29 located between the secondary winding 23 and 
the secondary winding 24 is connected to a point 30 on the 
loop 18 which is connected directly to the current regulator 
17. 
A control device 31 is provided which is adapted to 

supply current to the control windings 27 and 28. The 
control device 31 will apply coded signals to the tracks 12 
and 13 on the bus. The coded signals are received by local 
de-coding stations located adjacent the units to be powered 
Each de-coder reacts in a predetermined way to a predeter 
mined signal. Thus the control device transmits an appro 
priate signal. which is de-coded by a de-coder associated 
with the central windings 27 and 28 and which supplies 
current to these windings. When current is supplied to the 
windings 27 and 28 the cores 25 and 26 become substan 
tially saturated. Whilst the high frequency regulated current 
?ows through the windings 19 and 20 will still excite some 
current in the secondary windings 23 and 24. the voltage 
generated across the combination of the windings 23 and 24 
is not sufliciently great to “strike” the discharge lamp 24' nor 
is the voltage su?icient to maintain the discharge lamp 2A‘ in 
the “struc ” condition. Thus. whenever the appropriate 
current ?ows through the windings 27 and 28 in response to 
signals from the control 31 the discharge lamp 2A‘ is not 
struck. However. when the discharge lamp 24' is to be 
struck. the ?ow of current through the windings 27 and 28 
is terminated. which signi?cantly reduces the degree of 
saturation of the cores 25 and 26. thus allowing the output 
voltage of the combined secondary windings 23 and 24 to 
rise above the critical voltage necessary for the lamp 24' to 
strike. and consequently the lamp 24' is immediately illu 
minated. 

It is to be appreciated that the “magnetic" switches which 
have been described above. are able to handle signi?cant 
quantities of power with no major problems arising. in 
contra-distinction to solid state switches where either very 
expensive switches have to be used or problems can arise. 

Whilst the arrangement described immediately above 
involves the use of two transformers located at the opposed 
ends of a discharge lamp. it is to be appreciated that a 
discharge lamp using a single transformer may be utilised 
See. for example. the windings 21 present in the controlled 
current loop 18, which is associated with a secondary 
winding 32. there being a core 33 of saturable material 
between the windings 21 and 22. A control winding 34 is 
provided which is co-wound with the primary winding 21 
and the secondary winding 32. The two ends of the winding 
32 are connected to the electrodes of a discharge lamp 35. A 
node 36 provided at the centre of a secondary winding 32 is 
connected to a point 37 on part of the current regulated loop 
18 which is connected directly to the current regulator 17. 

It is to be appreciated that the control 31 will provide a 
current passing through the core 34 to maintain the core 33 
substantially saturated. and when the core is substantially 
saturated in this way the voltage generated across the 
secondary coil 32 is not su?iciently great to “strike" the 
discharge lamp 35. However. if the current 34 is terminated. 
then the core 33 becomes substantially unsaturated enabling 
the output voltage on the winding 32 to rise. so that the lamp 
35 can then be struck. 

It is to be appreciated that the magnetic switches 
described above are fast-acting and a lamp may be fully 
illuminated within a matter of a very few milliseconds. This 
is to be compared with an incandescent lamp where a 
?lament in the lamp has to heat up to a predetermined 
temperature before the lamp emits light. It can take a 
significant period of time for a lamp of this type to be 
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6 
illuminated. If the lamp in question is the brake light of a 
vehicle. the vehicle may have travelled a significant distance 
before the brake light becomes illuminated. More 
importantly. a following vehicle. travelling at the same 
speed as the vehicle provided with the lamp. will also have 
travelled an equivalent distance before the driver of the 
following vehicle can even begin to observe the illumination 
of the brake light of the preceding vehicle. It is thus to be 
appreciated that signi?cant bene?ts can follow from utilising 
a lamp which can be illuminated virtually immediately in 
response to an appropriate control signal. 

In the described embodiment the lamp 24' may comprise. 
for example. the “brake" light of a vehicle. and the lamp 
“35” may comprise the “tail” light of the vehicle. The further 
primary windings 22 etc. present in the constant current loop 
18 may be associated. for example. with a fog lamp. a 
reversing lamp and an indicator lamp. 

It is to be appreciated that a single current regulator 17 
may be associated with a controlled current loop which 
contains primary windings associated with all the lamps 
present in the two lamp clusters conventionally provided at 
the rear of a vehicle. or a separate current regulator may be 
provided for each lamp cluster. These are matters of mere 
design convenience. 

It is to be appreciated that the transformers are tightly 
coupled and are current transformers. The tube currents of 
the discharge lamps are thus precisely de?ned by the ratio of 
the primary turns to secondary turns of each transformer and 
the current ?ow through the primary winding. The current 
?owing through the primary winding. in each case. is 
regulated by the current regulator 17 and thus an identical 
current ?ows through each primary winding. 

The voltage required to “strike" a lamp may be some 
what higher than the voltage needed to maintain the lamp in 
an operational condition. It is possible for a plurality of 
lamps to be required to be illuminated “simultaneously”. 
One might. therefore. think it necessary to provide a current 
regulator adapted to handle a voltage which is equal to the 
sum of the maximum voltages required to “strike” each lamp 
at one time. However. in a preferred embodiment of the 
present invention. the control 31 is programmed so that if a 
number of lamps. such as the lamps 24' and 35 have to be 
illuminated “simultaneously” initially one lamp will be 
illuminated, and then a second lamp will be illuminated and 
so-on. Since it only takes a very brief period of time for a 
lamp to be illuminated. measured in terms of a very few 
milliseconds. the lamps will be effectively illuminated 
“simultaneoulsy” but the current regulator will only need to 
be able to handle a maximum voltage which is equal to the 
sum of the voltages necessary to maintain all the lamps 
illuminated plus the excess voltage necessary to illuminate 
one lamp. This can help minimise the cost of the current 
regulator. 

The inverter 6 and/or current regulator 17 may be pro 
vided with means to monitor the current and the voltage. 
When any particular lamp is illuminated. the current and the 
voltage may be monitored to ensure that the current and 
voltage are within predetemrined limits. If. for example. a 
lamp has become damaged or broken. then that lamp will not 
“strike” when the core of the associated transfom-ier is 
un-saturated by the cessation of current ?ow through the 
appropriate control winding by the control 31. In this 
situation the current regulator 17 will effectively “observe” 
operating conditions which are not within the predetermined 
limits. The current regulator may be adapted to provide a 
signal indicative of such an occurrence to the control 31. The 
control 31 may be programmed so that it subsequently does 
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not try again to activate that particular lamp. since the lamp 
may have been damaged due to an accident. and the elec 
trodes of the lamp. which carry a high potential when the 
lamp is activated. may be exposed. 

In such circumstances the control 31 may provide a 
warning on a display 38 provided. for example. on the 
dashboard of the vehicle. 
A control 31 may also be adapted so that. whenever the 

ignition of the motor vehicle is turned on. the control carries 
out a “diagnostic" procedure. activating each light within the 
vehicle. and monitoring the resultant voltage and current 
conditions in order to check that the voltage and current 
conditions for each lamp fall within the predetermined 
limits. This procedure can be repeated several times to 
ensure accuracy. Should any lamp to be such that the 
operating conditions do not fall within the predetemiined 
limits. the control will ensure that subsequent to the initiat 
ing procedure the lamp in question is not activated again and 
the appropriated warning is supplied on the display 38. 

It is to be noted that the connections between the nodes 
29 and 30 and the connection between the node 36 and 37 
facilitate the operation of a sensor present in the inverter 6 
or the regulator 17 which senses an earth leakage current. 
Such a current can arise if any part of the circuitry. and in 
particular the electrodes of the lamps are. in some way. in 
contact with “earth”. 
A similar signal can be derived from an open circuit fault 

if back-to-back diodes 39 are connected. for example. 
between the electrode of the lamp 24' associated with the 
winding 23 as can be shown in FIG. 4. or as an equivalent 
position in connection with any other lamp. The back-to 
back diode combination 38.39 is intended to break down 
below the open circuit voltage of the transformer constituted 
by the windings 19.23. but at a voltage which is above the 
“strike” voltage of the tube. 

Thus. if the described circuit is provided with back-to 
back diode corresponding to the diodes 39 at appropriate 
positions. should any “open circuit" fault appear. this will 
effectively simulate a “earth leakage” current. 

The control 31 is adapted to respond to an “earth leak 
age" current being detected by the inverter 6 or the regulator 
17 by carrying out a diagnostic routine. activating each lamp 
in turn and determining whether the operating conditions of 
voltage and current of that lamp are within the predeter 
mined range. and thus control will be able to determine 
where any fault or faults have occurred. The areas where the 
fault or faults have occurred may thus elfectively be deac 
tivated by the control and an appropriate warning may be 
provided on the display 38. 

It is important to not that the back-to-back diode arrange 
ment must be asymmetric. and should thus only be con 
nected to one electrode of each lamp. 

Returning to FIG. 1. an auxiliary inverter 6A may be 
provided adapted to be “switched in” by the control 31 
should the primary inverter 6 fail for any reason. 

Referring now to FIG. 5 is to be appreciated that whilst. 
in the foregoing description. the situation relating to a lamp 
cluster at the rear of a vehicle has received attention. in a 
lamp cluster at the front of a vehicle a special type of 
discharge lamp 40 may be utilised which has properties such 
that the lamp may be di?icult to re-strike if it is warm. 

As can be seen from FIG. 5. the lamp 40 is connected in 
series with a secondary winding 41 of a transformer which 
has a saturable core 42 and a primary winding 43. the 
primary winding 43 being present in a regulated current loop 
44 which corresponds e?ectively with the regulated current 
loop 18 described in FIG. 1. 
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A control winding 45 is provided for the transformer. and 

the primary winding 43. the secondary winding 41 and the 
control winding 45 are co-wound about the samrable core 
42. The lamp 40 may thus be operated in a manner described 
above by terminating the ?ow of current through the control 
winding 45 when the lamp is to be illuminated. thus per 
mitting the core 42 to become substantially un-saturated. 
enabling the secondary winding 41 to provide an output 
voltage which is sul?cient to strike the lamp 40. 

Whilst the output voltage of the secondary winding 41 is 
su?icient to strike the lamp 40 when the lamp is cold. if the 
lamp is hot. and has just ceased a period of operation. it may 
be necessary to provide the lamp with an additional voltage 
in order to strike the lamp. In order to provide this additional 
voltage the regulator current loop 44 contains another pri 
mary winding 46 which is associated. by means of a 
satnrable core 47. with a secondary winding 48. there being 
a control winding 49. The control winding 49 receives a 
current which maintains the core 47 substantially saturated 
until the current through the winding 49 is terminated The 
winding 48 may be connected directly to a primary winding 
50 which is associated with a secondary winding 51 con 
nected in series with the lamp 40. The arrangement may thus 
be such that when the control current through the winding 49 
ceases. a pulse of current ?ows in the secondary winding 48 
and thus in the primary winding 50. generating a sufficient 
voltage across the primary winding 51 to activate the lamp 
40. even though the lamp 40 is hot. However. the voltage 
necessary may be as high as 27 kv and it is thus envisaged 
that it may be necessary to incorporate. between the sec 
ondary winding 48 and the primary winding 50. circuitry 
illustrated schematically at 52 to further “step-up” the volt 
age provided on the secondary winding 48. It is envisaged 
that the circuitry 52 may incorporate a capacitor adapted to 
be charged to an extremely high voltage which is then 
discharged swiftly to generate the appropriate voltage across 
the winding 51. It is thought possible that a capacitance 53 
may be provided in parallel with the winding 51 in order to 
carry the “ordinary” current generated in the secondary 
winding 41. thus by-passing the winding 51 which may be 
of a relatively high resistance. 

Whilst. in the foregoing description. specific reference 
has been made to various lighting arrangements of the 
vehicle being powered from the ring main 7. it is also to be 
appreciated that the ring main 7 may be utilised. with 
advantage. to provide a current for “in-car entertainment”. 

The ampli?ers that are used. at the present time. in 
connection with “in-car entertainment" may have a signi? 
cant power consumption. ampli?ers consuming 100 watts or 
more being relatively common. It is di?icult to provide such 
ampli?ers with this level of current with a 12 volt supply. 
Whilst it is possible to utilise low impedance speakers. the 
quality of sound drops. The reason for this is that with a low 
impedance speaker. the ratio of speaker impedance to source 
impedance may drop. which means that “darnping" control 
of the speaker is lost. Thus. for various reasons. it is 
preferred to use a high voltage for in-car entertainment. It is 
to be appreciated that an appropriate “break out” 14 or 15 
may be supplied directly to in-car entertainment which may 
provide input current at a voltage of 42 volts (or 84 volts 
peak-to-peak if the inverter 6 is a bi-phase inverter). Of 
course this voltage may be stepped up by a transformer if 
required. 

Referring to FIG. 6. in recent years there have been 
proposals to utilise high energy ignition systems. which can 
be important for lean burn engines. Essentially in such 
ignition systems the intensity and/or duration of the spark is 
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increased to help ensure that all the fuel injected into the 
cylinder of the engine is actually ignited and burnt. High 
energy sparks are used. a typical spark having an energy of 
100 watts. whereas previously a typical spark had an energy 
of 200 watts. It is to be appreciated that a further “break out” 
15 from the ring main 7 may be provided to an ignition 
arrangement in a motor vehicle. The “break out” 15 may 
optionally pass through a current regulator 54 which is 
associated with a current regulated loop 55. The loop 55 
includes primary windings 56.57.58 and 59 each associated 
with a saturable core 60.61.62.63 respectively. and being 
associated with a secondary winding 64.65.66.67 respec 
tively. Each pair of windings is associated with a control 
winding 68.69.70.71 respectively and the windings are 
connected. respectively. to spark plugs 72.73.74.75. The 
control windings 68 to 71 may be controlled an appropriate 
control device. so that the saturable cores 60 to 63 respec 
tively are sequentially un-saturated to permit current to flow 
thus generating a spark at the respective spark plugs 72 to 75 
respectively. The duration of each spark may be controlled 
to be of any desired length. 
What is claimed is: 
1. An electrical arrangement for use in supplying electri 

cal power to units in a motor vehicle. the arrangement 
comprising a battery. an inverter to receive power from the 
battery and to generate a high frequency signal at an 
intermediate voltage higher than the voltage of the battery. 
and a distribution network to distribute the high frequency 
signal to the units in the vehicle. the distribution network 
including a current regulator for establishing a constant 
current loop. the constant current loop containing the pri 
mary winding of two or more transformers. each transformer 
for activating and deactivating a unit associated therewith. 

2. An arrangement according to claim 1 wherein at least 
some of the units supplied with electrical power are pro 
vided with step-up transformer means adapted to step-up the 
intermediate voltage to a higher voltage. 

3. An arrangement according to claim 2 wherein the 
transformer is a current transformer. 

4. An arrangement according to claim 1 wherein the 
distribution network is in the form of a ring main. 

5. An arrangement according to claim 1 wherein the one 
or more transformers each associated with a unit includes a 
secondary winding. the output of which is connected to the 
unit. there being a saturable core operatively located 
between the primary winding and the secondary winding. 
there being a control winding associated with the core 
adapted to substantially saturate the core so that, insufficient 
power is supplied to the unit to activate the component. and 
to un-saturate the core so that su?icient power is supplied to 
the unit to activate the unit. 

6. An arrangement according to claim 1 wherein a unit to 
receive power from the distribution network comprises a 
discharge lamp. the discharge lamp being provided with 
respective transformer means associated with each of the 
electrodes of the discharge lamp. 

7. An arrangement according to claim 1 wherein a unit to 
receive power from the distribution network comprises a 
discharge lamp of the type which requires a high voltage to 
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10 
re-strike the lamp when the lamp is hot. the lamp being 
associated with a further arrangement adapted to provide an 
additional voltage across the lamp when the lamp is to be 
“struck” when hot. comprising second transformer means 
having a primary winding adapted to receive current from 
the distribution network and third transformer means having 
a secondary winding in series with the lamp. 

8. An arrangement according to claim 7 wherein means 
are provided between the second transformer means having 
the primary winding associated with the distribution net 
work and the third transformer means having the secondary 
winding in series with the lamp adapted to step-up the 
voltage. 

9. An arrangement according to claim 1 wherein means 
are provided to monitor the current and/or voltage condi 
tions prevailing when any unit is activated. and for deter 
mining whether those conditions fall within predetermined 

10. An arrangement according to claim 9 wherein display 
means are provided to provide a display when the operating 
conditions do not fall within predetermined limits. 

11. An arrangement according to claim 9 wherein means 
are provided to deactivate a component if the operating 
conditions of that unit are determined not to fall within said 
predetermined limits. 

12. An arrangement according to claim 1 wherein earth 
leakage detection means are provided to determine when an 
earth leakage current flows. means being provided to deac 
tivate at least part of the arrangement where an earth leakage 
current is occurring in response to the detection of such earth 
leakage current. 

13. An arrangement according to claim 12 wherein means 
are provided to determine an open-circuit fault. and to 
terminate the flow of power to the part of the arrangement 
having the open-circuit fault. 

14. An arrangement according to claim 13 wherein the 
means to determine an open-circuit fault comprise back-to 
back diodes extending from a high tension lead of a com 
ponent and extending to earth to enable an open-circuit fault 
to simulate an earth leakage crnrent. 

15. An arrangement according to claim 1 wherein the said 
units comprise one or more lights for the vehicle. 

16. An arrangement according to claim 1 wherein the 
units comprise in-car entertainment. 

17. An arrangement according to claim 1 wherein the said 
units comprise spark plugs or other ignition devices. 

18. An arrangement according to claim 1 wherein the 
distribution network comprises a cable including at least two 
cores being adapted to carry the output of the inverter. and 
at least one core being adapted to carry control signals. 

19. An arrangement according to claim 18 wherein the 
said cable is of substantially rectangular cross-section. adhe 
sive being applied to one face of the cable to enable the cable 
to be located easily in position. 

20. An arrangement according to claim 1 wherein a “stand 
by” inverter is provided. means being provided to activate 
the “stand by” inverter should the said inverter fail. 

* * * * * 


