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An ignition system for an internal combustion engine
constituted by a contact breaker, a coil, a distributor
and a sparking plug may be considered as a generator
of damped electrical oscillations, the frequencies of which
extend over a range of values which is ill-defined by
reason of the complexity of the different parameters in-
volved. :

In fact, the frequency band of the oscillations produced
when the spark jumps across the electrodes of the plug
(acting as a megative resistance) may extend to several
megacycles according to the values of the distributed
capacities and the inductance value of each constituent
member of the ignition system and the assembly thereof.

Apart from this, other oscillations, the frequencies of
which are to be found in a range of values ranging from
a few megacycles to several hundreds and probably sev-
¢éral thousands of megacycles, are produced as a result
of the excitation of the connections of the ignition system
interconnecting the different members, particularly the
connections connecting the distributor head to the plugs
and that connecting this head to the coils. Such an
excitation comes from the production of steep-fronted
oscillations produced when the jumping of the spark be-
tween the electrodes of the plug is begun and finished.

Also the connections near the ignition system, such as
those connecting the battery and the headlamps in an auto-
mobile vehicle, for example, are in their turn excited in
the same way and produce parasitic oscillations.

The total result of the parasitic oscillations thus pro-
duced causes considerable disturbance when radio elec-
trical waves are received and this happens in extremely
extended frequency band values.

Numerous means intended to reduce the effects of the
disturbance phenomena have already been proposed. But
in actual fact it is found that if these known means do
allow a suppression to be achieved which is generally
more satisfactory the greater its complexity, they jeopar-
dize the ignition conditions for the plug.

Up to now all the known and used systems may be sub-
stantially placed in two categories:

(1) The one which makes use either of the integral
screening of the entire ignition system of the engine (air-
craft etc.) or the partial screening of members (con-
nectors, cables etc.).

(2) The other which makes use of the introduction into
the circuits of “damping” members, that is to say more or
less virtual “resistances” or “inductances.”

" Apart from the integral screening method which stems

from a different and particularly expensive technique, the

" other solutions cannot be considered as usefully efficient

from the point of view of suppression for a sufficiently

large frequency band and are not entirely free from the

production of interference during the actual ignition proc-
ess itself.

The present invention has for an object to make a
suppressor device of the second category mentioned
above, designed so as simultaneously to obtain an efficient
suppression for a very large range of frequencies and con-
ditions favorable to ignition while retaining a retail price
allowing it to be extensively applied to all types of ve-
hicles. v N

The invention is based on the fact that the residual
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capacity of many types of plugs in current use is of a
very substantially constant value of the average order
of 15 pufarad.

The principle from which the invention comes consists
in using this residual capacity as an active member of
the suppressor device instead of considering it as an in-
evitable parasitic part.

A suppressor device according to the invention intended
to be directly inserted between the plug, having a deter-
mined residual capacity Cpg, and the plug lead, also by
construction having a determined capacity Cy, is char-
acterized in that it is constituted by a low pass T-filter
network, this network on the one hand comprising, in
series, two assemblies resistor Ry and inductance and re-
sistor Ry and inductance L, respectively formed by a
resistance R; or Ry in series with an inductance L; or L,
and on the other hand, in shunt, a capacity of value Cs
which is in the neighborhood of the value of the residual
capacity Cp, of the plug, these values of the different
aforementioned parameters being interconnected by the
following relationships:

VE<Rn /g2 <2

3 Cica
v2<R» L2<

1/§<R1\/@ <2
L,
Z< Ry, [Ci <2
2< ZV/ Gec
and also preferably
_ Cng 03
V2B /[ CratCs
L,
_ 03X Cy
V2 <E2 C3+C,
Ly

the values of the resistance being expressed in ohms, those
of the capacities in farads and those of the inductances
in henrys.

In fact it is found that, by reason of its direct insertion
between the plug with the residual capacity Cpg, and the
plug lead with a capacity Cq4, the low pass T-filter net-
work in fact, by reason of the presence of these capacities
Cye and Cy, forms an assembly which from the point of
view of electrical operation is equivalent to the connection
in series of two low pass =-filters. The first of these net-
works is constituted by the series arrangement Ry, L; and
the shunt arrangement of the capacitative members C,
and Cs;. The second of these networks is constituted of
the series assembly Ryl and of the capacitative members
C; and C, in shunt, the capacity C; thus being common
to the two networks.

It should be noted that the constitution of these filter
networks of a suppressor device according to the inven-
tion stems from two interconnected physical principles.

In the first place these filter networks are low-pass net-
works, the voltage attenuation of which, as a function of
the frequency, is, as calculus shows, 12 decibels per octave
per network. As in this case we are dealing with a pulse
carrier wave with a very large frequency range conducted
via the filters to the input of a connection, the other end
of which is open, it may be seen that this oscillation will
pass through four networks in a to and fro movément
which gives an attenuation of 48 decibels per ocatve be-
yond the individual cut-off frequency of the networks.
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In the second place, these filters, the relatlve valués of
the. elements of which are determined in order to form a.

critical damping, have the property of transforming the ™
pulse signal appearing at the terminals of the plug at the -

beginning and at the end of the spark into. a-signal of very
rounded shape, the rise time of which is determined by
the values of the elements. This latter mgnal which thus
appears at the output of the filters coming from the plug
will, aftér being propagated along the connection. the end
of which is open, undergo a reflection and will feturn to
the filters where it will be absorbed.”. By reason.of its very

shape there is once more to be found & strong limitation .
of its frequency range in relation to the pulse:produced -

by the plug.

During this tlme, and this is essential, for here is shown
an improvement in ignition, the current of the spark of
the plug ‘due to this phenomenon will “have been ex-

-ponentially. decreasing without oscillations as in'the case
of a direct connection and thus with no succesive passing
through -cancellations with-'a reversal of direction. . In

other words the energy provided to the plug will, from

the moment ‘at which the spark jumps, have been uni-
formly decreasing and will be.cancelled only once, - When
the spark-stops, @ new pulse signal appears; the {atter,

with-a voltage which is-much lower than the first, will be..
rapidly absorbed in a to.and fro movement without there -

taking place any spark between the electrodes of the plug.
In order that the invention may be more clearly under-

stood, reference will now be made to the accompanying - -

drawings which show some embodiments thereof by. way
of example and in which:
FIGURE 1 shows an electrical circnit diagram of a

suppressor device according to the present invention, and -

FIGURES 2 to 4, by way of example, show different
‘embodiments-of the actual device.

Referring first to FIGURE 1, in this drawing have been
diagrammatically shown the electrodes B; of the plug,
the residual capacity of the latter being denoted by Cye.

The actual suppressor device directly inserted between
the plug and the plug lead is shown inside broken lines,

and is made up of the. low pass T-filter network comi-- -
prising, in series, the resistance R;=inductance L, and -
Tesistance Rz_mductance Ly-and, in shunt, the capacity -

Cs.

The plug lead is represented by its equivalent circuit
comprising the capacity C, and the Tesistance Ry The
capacity C, is that of this conductor. in relation to earth

and the resistance Ry is the equ1va1ent resistance of the.

leakages by radiation and ohmic Tesistance.
The method of opera’aon of the device is as follows:

when the spark is jumping the terminals-of the electrodes .

of the plug By, the pules wave which is produced on these
electrodes first of all ‘passes through the “assembly. of the

members Ry, L; and Cy and then reaches the mput of the.

plug lead via the members Ry and L.
- "The .existence of the capacity C,is due to the fact that
the pulse wave appearing at the plug in the: course -of ifs

first passage through thé members Ry, L, and C;-under--

goes considerable weakening of its high fréquency com-
ponents in such a way that, forthe components of the low.
frequencies; the plug lead at its input constitutes a capaci-
tative member.
range although ‘weakened undergo reflection at the other
end of the conductor and return.. Tt-may be seen that the

reflected wave must pass through the first assembly L, R,
and C; and then the second assembly Ly, Ry and Cygir
“Mathematical study shows’ that it is necessary that the:

values of the: different members are such that the three
adjacent-members R, L, C considered in & filter:have an

extra_voltage comprised between 0.7 (a value foi- which .
the amplitude/frequency- curve of - the assembly R, I, C ,
is ‘always decreasing) and-0. 5 a Value for WhJCh crlttcal, P
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N dampmg condltlons obtam

45

The high frequency comiponents of the

4.

" In other wmds one should have the following relation-
shlps S
(1) Since Cpy i is an nnposed value equal on average fo
15 uufatad:

5 E ) Cs " Cue
RBi=R, 89
Li=L; .
i VE<Rn/GE<z 2-1)
VBB, —L—:<2 (2-2)
15 VE< Ry %<2 ‘ (2-3)
and vﬁx.ially'" - R
20 \/§<R2\/%: <2 - (2-4)

‘this latter relationship being automahcally verified if it be
taken into consideration that in general C4is of a valuev
- very little different from that of Che.
25 " (3) Finally another group of conditions which may be
termed “non resonance” due to the. capacities placed in
" series in pairs, impose: . :

SR Cre X Cs

50 VE<RY Gt 3D
GGy

85 E<rY L (3-2)

All ‘the  above mathematical constructions thus-allow
the values of ‘each of the constituent members’ of the
< filters to. be prec1sely determined.
40 - For example, in'a particular case the followmg numeri-
cal values w111 be obtained

Cbg—12 wuf.
R1=1.400Q:
Ll—-20 /Lh

with a capac1ty of the assembly R and Ll in relatlon to
earth Iow\.r than 0.5 uaf.

C3=14 puf,
- Ry=1.4000
Lz =20 ,U.h

Wlﬂl a capac1ty of ‘the assembly R, and Lz in relation to
-earth lower than 0.5 upf.

In the embodiments shown by way of example in FIG-
URES 2 and 3, the members comprising resistor R; and
inductanice L; and resistor . R, and inductance L, are
formed by winding a resistant wire ‘on to a core 1 of suit-
able insulating material which simultaneously allows the
intended values for R and L of each of the networks of
6o the filter to be. obtained, that is-to say an inductance and

- ‘a resistance formed according to the above relatlonshlps

In-the’ middle of the core is a flange 2 ‘on which- is
mounted a"metal ring 3 (or alternatively the flanige 2 may
be metallized) and would thus constitute ore of ‘the elec-
trodes of the capacity Cj.. - Af the same time, the ring 3
{ills the role of a lossless screen between two coils whlch
are thus not coupled.

These coils are mounted in the body of a connector 4

.of plastic: material ‘which is suitable by reason. of its di-
wo electricqualities - (rigidity and permanence), the outside
6 of which is. either metallized by a known method or
inserted in-a: metal envelope: and this forms the second
electrode of the: capac1ty Cs. . This: condutctxve portion, to-
gether with a- device 5 ensuring the non-inductive contact
on the body of the plug, ensures the - electmcal “earth”
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return common to the assembly of the elements of the
filters.

The other portions of this embodiment, e.g. fixation on
the output electrode of the plug, the output of the cable
etc., are conventional,

In another embodiment the assembly of the suppressor
device is mounted directly in the body of a plug, as shown
in FIGURE 4. [1In this figure the same reference numerals
indicate the same members as in FIGURES 2 and 3.

1 claim:

1. An interference suppressor device for internal com-
bustion engines, for direct insertion between the spark-
plug, which has a determined residual capacity Cyg, and
the plug lead, which has a determined capacity C,, said
suppressor device being constituted by a low pass T-filter
network, said network on the one hand comprising, in
series, two assemblies resistor R, and inductance L; and
resistor Ry and inductance L, respectively formed by a re-
sistanice Ry or R, in series with an inductance L; or Ly
and on the other hand, in shunt, a capacity of value C;
near to the value of the residual capacity of the plug Cy,,
the values of the different aforementioned parameters be-
ing interconnected by the following relationships:

E<Rn/TE<2
E<rn/S <2
2

JE<R, %—j<2

1/-.‘2 <Ry % <2
2
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and also preferably

Cre X Cs
JE<R, Cbgl‘}‘cs
1

C3X Cy
-\/§<R2 032'04
. 2

1ne values of the resistances being expressed in ohms, thuse
of the capacities in farads and those of the inductances in
henrys.

2. A device as claimed in 1, in which: the two mem-
bers resistor R; and inductance L; and resistor Ry and
inductance L, are made in the form of two coils on a core
of insulating material, having a support between the coils
for a metal ring or a metallized layer constituting one of
the electrodes of the capacity Cj, the other terminal of
this capacity being made in the form of the outer metallisa-
tion of a connector of insulating material inside which is
located the aforementioned core.

3. A device as claimed in claim 2, in which said con-
nector is a unitary part of said spark plug.
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