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(571 ABSTRACT

The device is for use particularly with rotary piston
engines in which the combustion chamber is periodi-
cally connected with the intake pipe before being iso- -
lated from the exhaust. It has means sensitive to the
position of the throttle valve and to the rotary speed
of the engine. These means move a plate in the
direction of ignition retard when the degree of open-
ing of the throttle valve is less than a certain limit P,
and the rotary speed is greater than a certain limit N L
The means may be constituted by an electrical contact
and a centrifugal contact, which when both are closed
actuate the ignition retard. The means may also be
two suction capsules connected to selected points in
the intake pipe, working in opposition and connected
to the same stem. The capsules are calibrated to
operate beyond certain predetermined suction
thresholds.

9 Claims, 25 Drawing Figures
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IGNITION DEVICES FOR INTERNAL
COMBUSTION ENGINES AND ENGINES
INCLUDING SUCH DEVICES

The present invention relates to ignition devices for
internal combustion engines and to internal . com-
bustion engines equipped with such devices.

More particularly the invention relates to ignition
devices of this type, in which the combustion chamber
is periodically placed in communication with the intake
before being isolated from the exhaust; and it relates
more particularly, because it is in this case that its ap-
plication seems to be most advantageous, but not ex-
clusively, among these ignition devices, to those for ro-
tary piston engines.

In known rotary piston engines, the combustion
chamber is regularly placed in communication simul-
taneously with the exhaust port and the intake port dur-
ing a fraction of a cycle, by reason of the geometry of
the casing and of the piston. In conventional internal
combustion engines, there is also produced a crossing
(that is to say a simultaneous opening) of the intake
and exhaust valves, especially in high speed engines.
When the throttle is practically closed, and especially
under deceleration, a considerable suction is created
downstream of the throttle, in the course of the intake,
by the piston movement. This suction favours, on the
placing in communication of this exhaust and the in-
take, in the engines considered, a transfer of a portion
of burnt gases towards the intake and their aspiration
with the fresh gases. As a result imperfect mixtures of
which ignition is uncertain, occur, which causes irregu-
lar or ““jerky” operation of the engines concerned.

It is an object of the present invention, in particular,
to render ignition devices such that they respond better
than hitherto to the various exigencies of practice, and
especially such that they enable the reduction or
elimination of the irregular operation - referred to
above.

An ignition device, for an internal combustion en-
gine of the type described above, is characterized, ac-
cording to the invention, by the fact that it comprises
means sensitive to the position of the throttle and to the
rotary speed of the engine and arranged so as to cause,
or not, a relative retard of ignition according as
whether the two following conditions -are fulfilled
simultaneously, or not:

the degree of opening of the throttle valve is less than
a predetermined limit Py .

“the rotary speed of the engine is greater than a
predetermined limit N,

In a first embodiment of the ignition device accord-
ing to the invention, the abovesaid means comprise a
 first member sensitive only to the position of the throt-
e valve and a second member sensitive to the rotary
speed of the engine, the first member being adapted to
prevent any action of the second member on the igni-
tion advance whilst the degree of opening of the throt-
tle valve is greater than P,

In a second embodiment, the abovesaid means are
arranged so as to cause, in addition, a reduction or a
progressive increase in the ignition advance, in propor-
tion as the absolute valite of the suction in the intake
pipe, downstream of the throttle valve, diminshes or in-

_ creases, when the degree of opening of the throttle
valve is greater than the limit P,
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In order that the control of the relative ignition re-
tard is effected more brusquely, the ignition device ac-
cording to the invention, may also be characterized by
the fact that the said means include a suction capsule,
or retard capsule, adapted to control the relative igni-
tion retard, the said capsule being connected to the in-
take pipe at a pipe at a point such that it passes from
downstream to upstream of the throttle valve when the
latter, in opening, passes through the degree of opening
Py

Preferably, a second suction capsule, or advance
capsule, is provided to act in opposite sense and to con-
trol, at partial load, when the degree of opening of the
throttle valve is greater than Py, and the absolute value
of the suction in the intake pipe increases, a relative ig-
nition advance, the said advance capsule being con-
nected to the intake pipe at a point such that it passes
from upstream to downstream of the throttle valve
when the latter, in opening, passes through a degree of
opening equal or greater than P,

The invention also relates to internal combustion en-
gines in which the combustion chamber is placed
periodically in communication with the intake before
being isolated from the exhaust, characterized by the
fact that they are equipped with an ignition device ac-
cording to the invention such as defined above.

In order that the invention may be more fully un-
derstood, a. number of embodiments.of ignition devices
and engines including them are described below, purely
by way of illustrative but non-limiting example, with
reference to the accompanying drawings in which:

FIG. 1 shows, diagrammatically, one embodiment of
an ignition device according to the invention;

FIG. 2 shows, diagrammatically, an embodiment of
an ignition device according to the invention which is &
variation of the embodiment shown in FIG. 2;

FIG. 3 is a partial section along the line III—III of
FIG. 2;

FIG. 4 shows, diagrammatically, a second embodi-
ment of an ignition device according to the invention,
the engine equipped with this device being stopped;

FIG. 5 shows, partially, a variation of the embodi:
ment shown in FIG. 3;

FIGS. 6, 7 and 8 show, diagrammatically, in.various
operational positions, an ignition device which is a
variation of the aforesaid second embodiment;

FIGS. 9 and 10 show variations in the ignition ad-
vance as a function, respectively, of the degree of open-
ing of the throttle valve and of the rotary speed of the
engine, obtained by means of the embodiment of FIG.
1;

FIGS. 11 and 12, similarly to FIGS. 9 and 10, show
variations in the advance obtained by means of the em-
bodiments of FIG. 2;

FIGS. 13 and 14, similarly to FIGS. 9 and 10, show
variations in the advance obtained by means of the em-
bodiments shown in FIGS. 4 and 6,7and8; :

FIG. 15 shows the variations in the advance as a
function of the speed obtained by means of a conven-
tional centrifugal regulator;

FIG. 16 shows the variations in the advance as a
function of speed obtained by means of the embodi-
ment of FIGS. 6, 7 and 8, combined with a conven-
tional centrifugal regulator giving the curve of FIG. 15;
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FIG. 17 shows, in solid line, the variations, as a func-
tion of time, of the absolute value of the suction in the
intake pipe, when the engine turns at slow speed;

FIG. 18 shows, diagrammatically another embodi-
ment with a portion of the ignition device according to
the invention;

FIGS. 19, 20 and 21 show diagrammatically varia-
tions of the embodiment of FIG. 18;

FIGS. 22, 23 and 24 show, in various operational
positions, a variation of the embodiment of FIG. 18;
and finally -

FIG. 25 shows in perspective with portions removed,
an ignition timing head provided with a return spring;

According to the invention, and in order to construct
an ignition device for an internal combustion engine in
which the combustion chamber is placed periodically
in communication with the intake before being isolated
from the exhaust, the procedure is as follows or in
analogous manner.

As regards the ignition device as a whole, and ex-
cluding the elements adapted to modify the ignition ad-
vance, it is constructed in conventional manner by
making it include a make-and-break including a cam
(not shown) rotated by the engine and a plate 1 (FIG.
1) bearing the breaker lever and a fixed contact (not
shown). The cam is arranged to separate the breaker
lever periodically from the fixed contact and to thus
cause the opening of the primary circuit of an induction
coil. The plate 1 can turn around it an axle perpendicu-
lar to its plane and passing through its centre, either in
the direction of the arrow “plus,” which involves a rela-
tive ignition advance, or in the direction of the arrow *-
minus,” which causes a relative ignition retard.

As regards the adjustment of the ignition advance,
according to the invention, the device is made to in-
clude means sensitive to the position of the throttle
valve and to the rotary speed N of the engine and ar-
ranged so as to cause, or not, an ignition retard accord-
ing as whether two following conditions are fulfilled:

the degree of opening P of the throttle valve is less
than a predetermined limit P;;

the speed of rotation N of the engine is greater than a
predetermined limit N,.

In the first embodiment (FIGS. 1, 2 and 3), the
abovesaid means include a first member 3 sensitive
only to the position of the throttle valve 2 and a second
member 4 sensitive to the speed of rotation N of the en-
gine, the first member being adapted to prevent any ac-
tion of the second member 4 on the ignition advance
whilst the degree of opening of the throttle valve is
greater than P,.

The first member 3 may be constituted by an electri-
cal contact § (FIG. 1) adapted, according as the degree
of opening of the throttle valve is less or greater than
P, to close or open an electrical circuit 6 in which is ar-
ranged in series the second member 4 constituted by
the assembly of a centrifugal contact 7, adapted to be
closed or opened according as the speed of rotation N
is greater or less than N, and an electromagnet 8, fed
by the said electrical circuit 6 and which, when it is
energised, that is to say when the contacts 5 and 7 are
both closed, actuates the ignition retard.

The electrical contact 5 comprises a movable arm
connected in rotation with the. throttle valve 2 on the
shaft of which it is mounted. This arm bears, at one
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end, a conductive pastille (or plate) 9, arranged in the
circuit 6 and connected clectrically to the positive ter-
minal of a D.C. supply 10 of which the negative ter-
minal is connected to a common ground 11. The plate
9 may come into contact with another plate 12, fixed,
when the degree of opening of the throttle valve is less
than P,, that is to say when the throttle valve is closed
or substantially closed. )

The centrifugal contact 7, rotated by the engine, can
place in contact two conductive pastilles 13 and 14
when the rotary speed of the engine is greater than N,.
The pastille 14 is fixed and connected electrically to
the pastille 12. The pastille 13 is situated at the end of a
lever 15 hinged on a fixed axis 16 and subjected, on one
hand, to an elastic force which tends to bring closer the
pastilles 13 and 14 to one another and, on the other
hand, to an opposing elastic return force which
diminishes when the speed increases.

The plate or pastille 13 is connected electrically to a
terminal of the electromagnet 8 of which the other ter-
minal is connected to the ground 11. The electromag-
net includes a movable plunger core 17 connected
mechanically to the plate 1 of the breaker by a stem 18.

When the electromagnet 8 is excited, which occurs
when the circuit 6 is closed, the core 17, in being dis-
placed, moves the plate 1 and, with it, the breaker lever
in the direction of ignition retard, denoted by an arrow
surmounted by the sign “minus.”

Before describing the operation of such a device,
there will first be examined rapidly under what condi-
tions an internal combustion engine works and, more
particularly, an automobile vehicle engine.

The driver of the vehicle acts substantially on the
degree of opening of the throttle valve 2 to regulate
speed of the vehicle when the ratio of the gear box is
selected. But it is obvious that, for a given ratio of the
gear box and a given position of the throttle valve, the

~engine will turn more or less quickly according to the

Vvalue of the load couple which is opposed to it. It can
even happen, especially on deceleration, that the en-

. gine operates passively and acts as a brake. It will be
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possible, in this case, in starting from the maximum ro-
tary speed of the engine and by closing the throttle
valve 2, to obtain, as a transient phase, all the rotary

speeds possible of the engine through decreasing

values, although the throttle valve is closed or substan-
tially closed.

By modifying, in addition, the ratios of the gear box
by means of the gear change lever or automatically, it
will be possible to obtain even higher rotary speeds of
the engine for a given position of the throttle valve.

It is seen therefore that there does not exist, between
the rotary speed of the vehicle engine, of which the
phases are very often transitory, and the position of the
throttle valve 2, a strict correlation,

Now, the advance adjustment according to the in-
vention takes into account the position of the throttle
valve and the rotary speed which, in practice, are two
independent parameters. To explain the operation of
the various embodiments, there will be traced the ad-
vance curves at constant rotary speed and variable
throttle position and reciprocally. There will thus be
obtained the systems of curves traced in the FIGS. 9 to
14. From these systems, and from any law of variation
of the speed of the engine as a function of the position
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of the throttle valve, which law represents well deter-
mined conditions of operation of the engine, it will be
possible  to' express an advance relationship cor-
responding to this particular case by one curve since at
one speed there will correspond well determined values
of the degree of opening and inversely.

But in the general case, it will not be possible to
establish a curve giving the advance as a function of the
throttle valve except for a given rotary speed, or
reciprocally.

Apart from this consideration, there will be con-
sidered now the operation of the device of FIG. 1.

There is first considered the variations in advance as
a function of the position of the throttle at constant ro-
tary speed of the engine (FIG. 9).

It is assumed firstly that the rotary speed is less than
N.. In this case, the contact 7 is open and the elec-
tromagnet 8 cannot be energised. The position of the
plate 1 is therefore not modified, whatever the position
of the throttle 2 and the advance remains equal to Ao, a
value corresponding to the resting position of the plate.
In FIG. 9, where the abscissae are graduated in increas-
ing openings of the throttle valve 2, the advance curve,

for all speeds less than N, is one parallel 19 to the axis.

of the abscissae. .
It is assumed: now that the rotary speed is constant

but greater than N;,. Under these conditions, the cen-

trifugal contact 7 remains closed. ’

When the degree of opening of the throttle valve 2 is
less than Py, the contact 5 is closed and the electromag-
net 8 is energised: The plate I is moved in the retard
direction. Inasmuch as the contact 5 is closed, thatis to
say for degrees of opening of the.throttle valve com-
prised between. zero. (complete. closure): and P;, the
curve representing advance as a function.of the degree
of opening P is a section of a straight line 20, parallel to
the axis of abscissae, located below the segment-19, the
difference in ordinates. of these two segments cor-
responding to the amplitude of the retard applied by
the energising of the electromagnet 8.

When the degree of opening-of the throttle valve 2
becomes equal to P, and exceeds this value, the contact
5 is opened, the electromagnet 8.is no longer energised
and the curve of advance is represented by a section of
a straight line 21 parallel to the axis .of the abscissae
and merged with a portion of the section 19.
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There may possibly be provided, in addition to the -
centrifugal contact 7, a second centrifugal contact ar-
ranged in series in the circuit 6 and constructed SO as to
remain closed as long as the rotary speed of the engine
is less than a value Ny greater than N; and to open
when the rotary speed is greater than Ng. The system of
curves of advance as a function of speed, at constant
opening of the throttle valve, is slightly modified as
shown in FIG. 10. The segment 22 is preserved for
degrees of opening less than P, but the line 23 is
replaced by the line 24, in mixed line, for degrees of
opening greater than P, In fact, when the speed Ny is
reached, the ignition retard is eliminated and the ad-
vance returns to the value which it had for rotary

" speeds comprised between 0 and N;. The retard is only

introduced for speeds comprised betweeri N, and Nj.

. The appearance of the lines of FIG. 9 is not modified
but the regions of validity are changed. The segment 19
shows, in the case wheré the said second centrifugal
contact is used, the variations of advance as a function
of the degree of opening for rotary speeds less than N,
or greater than Ng. The two segments 20, 21 relate to
rotary speeds comprised between N, and Ng.

According to a variation of the first embodiment
(FIGS. 2 and 3), the said first member 3 may be con-
stituted: by a rotary distributor 25 adapted to place in
communication or not the second member 4, con-
stituted by a suction capsule 26, with a point 27 of the
intake pipe of the engine, situated downstream of the
throttle valve 2, according as the degree of opening of
the said throttle valve is less than P, or not.

The distributor 25 comprises a cylindrical rotary
slide 28 connected rotatably with the shaft of the throt-
tle-valve 2. This slide includes a diametric channel 29
of which one ‘end opens in a hollow 30 extending over a
portion of the periphery of the slide.

The distributor comprises, also, a body 31 fixed on

‘the intake ‘pipe and provided with a bore 32 in which

the slide 28 can turn. The body 31 is pierced by a radial
channel 33, connecting the bore 32 to the outer surface

- of the body 31, and with a channel 34 opening, on one

hand, at point 27 of the intake pipe and, on the other

~ hand, ata point of the bore 32 diametrically opposite to

45

There will now be. considered the variations in ad- -

vance as a function of the speed. of rotation of the en-
- "gine for a given degree of opening of the throttle. valve

(FIG. 10). )

It is first assumed that the degree of opening of the
throttle valve is greater‘,than‘P,‘. In this case, the con-
tact 5 remains open and, whatever the degree of open-
ing greater than P,, there is obtained, as representative
curve of the advance A as a function. of the speed N,
the segment of straight.line 22 parallel to the axis of ab-
scissae.

It is now assumed that the degree of opening of the
throttle valve is less than P,. There is then obtained, as
the relationship of advance as a function of speed, the
broken line 23 which has a step for the speed N, at
which the contact 7 closes, which step corresponds to
the ignition retard applied by the movement of the
plate 1.

There is generally sclected. for N, a value greater
than the level of slow-speed operation.

50

the.channel 33. A radial channel 35 slightly separated
angularly from the channel 33, ensure the exposure to
the open air of the bore 32, }

The distributor 25 is arranged so that, for degrees of
opening of the throttle valve 2 less than P,, the chan-
nels 33 and 34 are placed in communication via the
channel 29, the channel 35 being isolated from the

‘channel 33. For the degrees of opening greater than P,,

the channel 33 is placed in communication with the
channel 35, hence with the open air, through the hol-.
low 30, whilst the channel 34 is isolated from the chan-

’ nel29. -

65

The suction capsule 26 comprises a suction chamber
36 connected by a passage 37 to the channel 33. The
chamber 36 is bounded by a deformable diaphragm 38
subject to elastic return means 39. The surface of the
diaphragm 38 opposite the chamber 36 is subject to at-
mospheric pressure.” A’ rigid stem 40 connects the
diaphragm 38 to the plate 1. When sufficient suction is
established' in the chamber 36, there is produced a
movement of the diaphragm 38, of the stem 40 and of
the plate 1 in the direction of an ignition retard denoted
by an arrow surmounted with a sign “minus.”

The operation of such device is as follows.
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There is first of all considered the variations in ad-
vance as a function of the position of the throttle valve
constant rotary speed (FIG. 11).

When the degree of opening is greater than P,, the
channel 33 communicates with the channel 35 and
places the chamber 36 in communication with the open
air. The suction capsule 26 remains at rest. The ad-
vance is not modified by the device, whatever the ro-
tary speed and the degree of opening of the throttle
valve, being understood that the latter must be greater
than P,. The graphic representation of this result is a
straight line segment 41 parallel to the axis of abscissae.

When the degree of opening is less than P,, the

chamber 36 is placed in communication with the intake
pipe of the engine at the point 27, downstream of the
throttle valve. The direction of flow of the gases is in-
dicated by an arrow F. The chamber 36 is hence sub-
‘jected to suction with respect to atmospheric pressure,
which such in absolute value, and for a given opening
of the throttle valve, is an increasing function of the
speed and, for a given speed, is a decreasing function of
the opening of the throttle valve.

For the diaphragm to be deformed, it is necessary
that the suction be sufficient to overcome the re-
sistance of the elastic means 39; it is hence necessary
that, for the position P, of the throttle valve, the rotary

speed is greater than a value N, equal, for example, to
the limiting value of the preceding device.

If the rotary speed is less than N, the segment 41 is
extended for degrees of opening less than P, by a seg-
ment 42 parallel to the axis of abscissae.

If the rotary speed is greater than N_, the diaphragm
38 is moved, towards the right in case of FIG. 2, the
more as at constant rotary speed the degree of opening
- is less or at constant degree of opening the rotary speed
becomes greater.

There may advantageously be provided, as will be ex-
plained below in detail, a non-return valve in the
passage 37 so as to cause an abrupt movement of the
diaphragm 38 on the opening of the valve. To this
abrupt movement there corresponds an abrupt ignition
retard represented by the segment of the line 43 paral-
lel to the axis of ordinates. ‘

The diaphragm 38 can then come into abutment
against a stop (not shown) from the opening of the
valve, in which case the advance is no longer changed
for degrees of opening less than P, and there is ob-
tained the segment 44 drawn in dashes, parallel to the
axis of abscissae, whatever the speed greater than N,.

It is also possible that the diaphragm only comes into
abutment for a suction greater than that necessary to
the opening of the valve. In this case, there is obtained
a- series of arcs of curves 45,46 47 corresponding
respectively to constant speeds N5, Ny, N7 greater than
N,, and such that N; is greater than Ny and Ny is
greater than N, ‘

There will now be considered variations of ignition
advance as a function of the rotary speeds at constant
opening of the throttle valve (FIG. 12).

When the degree of opening of the throttle valve is
greater than P,, the advance remains constant, what-
ever the opening of the throttle valve and the speed.
There is obtained that the segment of line 48 parallel to
the axis of abscissae, that is to say to the axis on which
the speeds are shown.
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When the degree of openng P is less than P,, it is
necessary that N be greater than N,, for the diaphragm
38 to be deformed.

If the diaphragm quicky comes into abument, on the
opening of the valve, there is obtained, for speeds
greater than N, the segment of straight line 49,

If the diaphragm does not quickly come into abut-
ment, there is obtained arcs of curves 50,51,52 cor-
responding to constant degrees of opening, less than P,
and increasingly slight.

In a second embodiment (FIGS. 4,5,6,7 and 8), the
means sensitive to the position of the throttle valve and
to the speed of rotation of the engine are arranged so as
to cause, in addition, a progressive reduction or in-
crease of the ignition advance in proportion as the ab-
solute value of the suction in the intake, downstream of
the throttle valve, diminishes or increases, when the
degree of opening of the throttle valve is greater than
the limit P,

The abovesaid means may be constituted by two suc-
tion capsules, the capsule 26 of small section, or cap-
sule of deceleration, and a capsule 53 (FIG. 4) of large

section, or partial load capsule, the capsule 26 being

connected to the point 27 of the intake situated
downstream of the throttle valve 2, the capsule 53
being connected to a point 54 of the intake situated so
as to pass from upstream to downstream of the throttle
valve 2 according as the degree of opening of the latter
is less than or greater than P,, the diaphragms 38 and
55 of the respective capsules 26 and 53 working in op-
position and being connected to a same stem 56 which
actuated ‘the advance changes. The capsule of
deceleration 26 is calibrated to operate only when the
suction which is applied to it is greater in absolute value
than that obtained at point 27 when the degree of open-
ing of the throttle valve is equal to P, and the rotary
speed of the engine is equal to N.

The constitution of the capsule 53 is similar to that of
the capsule 26, but the surface of the diaphragm 55 is
distinctly greater than that of the diaphragm 38. Said
diaphragm 55 bounds the suction chamber 57, proper,
connected to the point 54.

The capsules are arranged so that the deformation of
the diaphragm 38 under the effect of a sufficient suc-
tion results in a displacement of the plate 1 in the retard
direction (“‘minus” arrow). On the other hand, a defor-
mation of the diaphragm 55, under the effect of a suffi-
cient suction at the point 54, results in a displacement
of the plate 1 in the advance direction (“‘plus’ arrow).

In a variation of this embodiment (FIGS. 6,7,8), the
two suction capsules are advantageously connected
into a single differential capsule 58 with double
diaphragm. The elements and members of this differn-
tial capsule, analogous or playing identical roles to
those shown on FIG. 4, bear the same reference nu:
merals followed by the letter a.

The diaphragm 55a, of the element 53¢ of large sec-
tion of the capsule, bounds on one hand, a suction
chamber 57a of cylindrical shape connected to the
point 54, and on the other hand, a chamber 36a, of
tronconical form, connected to the point 27.

The section of the chamber 364 diminishes regularly
from the diaphragm 554, located at one end of the
chamber; up to the diaphragm 384, of small section,
located at the other end of the chamber.
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The diaphragm 38a is subject to atmospheric pres-
sure on its surface opposite the chamber 364,

The stem 56a connects the. two diaphragms to the
plate 1.

There may be advantageously provided, on the con-
duit 37 connecting the suction chamber 36 (or 36a) to
the point 27, as previously ‘indicated, a non-return
valve 59 (FIG. 5). In this case, it is necessary to provide
also an orifice of small section 60 on the capsule 26 to
make the chamber 36 communicate’ with the at-
mosphere (FIG. 5) and to. permit the return of this
chamber to atmospheric pressure when . the valve is
closed.

The valve 59 is arranged in a manner to open when
the absolute value of the suction at the point 27, with
respect to atmospheric pressure, is greater than that
obtained when the degree of opening of the throttle
valve is equal to P, and the rotary: speed equal to N;.

The suction at the point 27 of the intake pipe is not
strictly constant on slow-running, and its absolute value
varies periodically:as a function of the time T (see FIG:
17) on both sides of an average value. D,. The varia-
tions are represented by a curve C; on which appear
the minimal and maximal values of the suction.on slow-
running, in correlation with the operational phases of
the engine.

The absolute value of the suction for which:the valve
59 opens is selected greater than the value D, but,
preferably, in the neighbourhood.of the latter so as to
make the ignition retard correction come into play at
the lowest rate possible on deceleration. For example,
the valve 59 will open for a value D, of the suction
represented on FIG. 17. As soon as the suction at the
point 27 exceeds the value D,, the valve 59 will open
and the capsule 26-will actuate a displacement of the
plate 1in the “minus” direction. _

As is apparent on FIG. 17, certain portions. of the
curve C, are situated above the straight line parallel to
the axis of the abscissae and the ordinate D,. Hence, on
slow-running, the plate 1 will be moved-in the direction
“minus, " from its normal advance position, for the
portions of the curve C, situated above the line of or-
dinate D,, and the said plate will resume-its normal ad-
vance position for the portions of the curve C, situated
below D,. .

These oscillations of the plate 1 are undesirable and,
to stabilize the plate in the normal advance position
when the engine turns at slow speed,. there is ad-
vantageously arranged a diaphragm (not shown) in the
suction take-up circuit, especially in the passage con-
necting the valve 59 to the point 27 In this way, fluc-
tuations of the absolute value of the suction which acts
on the valve 59 are. reduced. This; latter is, however,
subject to a suction of which the absolute value varies
in time¢ along the curve CJ situated entirely below the
line of the ordinate D,. In this way, any. movement of
the plate 1 in the “minus” direction is not actuated on
slow-running. :

The operation of the device of FIG. 4 is.substantially
identical with that of the differential capsule 58 of FIG.
6. Through this fact, only the operation of this latter
will be described in detail.

There will be considered first of all the variations of
the ignition advance as a function of the degree of
opening of the throttle valve, at constant rotary speed.
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When the degree of opening P is-less than P, (FIG.
8), the point 54 occurs upstream of the throttle valve 2
and substantially at atmospheric pressure, whilst the
point 27 occurs downstream of the said throttle valve
and under suction. The chamber 364 is therefore under
suction with respect to atmospheric pressure which ex-
ists in the chamber 574 and on the surface of the
diaphragm 38a opposite to the chamber 36a. The
resulting force exerted on the stem 564 will be equal to
the product of the difference of the surfaces of the
diaphragms 554 and 384 by the absolute value of the
suction. When this force ‘is sufficient, the stem 564 is
moved towards the right and will drive the plate 1 in the
direction of ignition retard or reduction of advance
(FIG. 8).

In the case where the valve 59 is arranged on the
passage 37, the calibration of this valve is adjusted so
that on its opening a relatively strong force is applied
on the stem 56a, which causes an abrupt ignition re-
tard. The opening of the valve is produced when the ab-
solute value of the suction at 27 is equal to that ob-
tained for the degree of opening Py and the speed N;.

There is advantageously provided a stop (not shown)
limiting the movement of the stem’ 564 in the retard
direction. Preferably, the calibration of the valve 59 is
such that on opening of the said valve the stem 564 im-
mediately reaches its stop.

When the degree of opening P of the throttle valve 2
is greater. than P, the two points 54 and 27 pass
downstream of the throttle valve and the chambers §7q
and- 36a occur under suction with respect to at-
mospheric pressure. The suction in the chamber §7¢ is
besides stronger than in the chamber 364 since the
passage offered to gases at the level of the point 54 has
a smaller cross-section at the point 27. The stem 56a
moves in the direction of ignition advances, all the
more as the suction is greater (FIG. 7). When the throt-
tle valve 2 is completely open, the suction is substan-
tially nil, whatever the speed and the stem 564 as well
as the diaphragms 55q and 364 occur substantially in
their resting position (FIG. 6).

The graphical representation (FIG. 13) of the varia-
tions of advance as a function of the degree of opening,
at various values of the rotary speed, will enable the
operation to be followed more easily. This representa-
tion applies to a capsule 58 mounted with a valve 59.

The corresponding advance to the resting position of
the plate 1 is noted A, as previously. :

There will firstly be traced the curve giving the ad-
vance as-a function of the degree of opening for a con-
stant rotary speed and equal to N,. For P =P, a
brusque retard is introduced and the advance takes the
value A;.

For all the values of P less than P,, the advance
remains equal to A, and is represented by a segment of
straight line 61, in full line, parallel to the abscissae.
For values of P greater than P, always at the rotary
speed N;, the suction in the intake diminishes when P
increases. Consequently, the stem 56a undergoes a
maximum displacement, in the direction of advances,
on the passage by the throttle valve 2 through the
degree P,, in the direction of opening. In proportion as
the throttle valve opens, always at constant speed Ny,
the suction at the points 27 and 54 diminishes and the
stem 56a comes back progressively towards its resting
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position for which the advance A, again occurs. The
arc of the curve 62 represents graphically these ad-
vance variations.

It is clear that for rotational speeds greater than N,
the suction for a degree of opening of the throttle valve
P > P, is greater than that obtained with the speed Ng.
The graphical representation will give a series of arcs of
a curve such that 63 located above the arc 62. When
the degree of opening is less than P,, the segment of
straight line 61 occurs.

For rotary speeds less than N, and at a degree of
opening of the throttle valve greater than P,, it is clear
that there are obtained arcs of a curve such as 64
located below the arc 62; when the degree of opening is
slightly less than P,, the point 54 is no longer under suc-
tion and, due to the fact that the rotary speed is less
than N,, the closure of the throttle valve is not yet suffi-
cient to cause a suction downstream, especially at the
point 27, adapted to open the valve 59. The latter will
open at a degree of opening less than P, and even less
as the rotary speed becomes less. The graphical
representation of these variations of advance is con-
stituted by broken lines such as the line 65 of which the
segment 66, parallel to the axis of ordinates, has an ab-
scissae all the smaller as the rotary speed is less.

The study of the variations in advance as a function
of the rotary speed will be made with the aid of FIG. 14.

For a constant degree of opening P greater than P,,
the advance increases from A,, with the rotary speed.
The amplitude of the variation as a function of the
speed is maximum when P is substantially equal to P,
and substantially nil for P in the neighbourhood of
complete opening. There is thus obtained the curve 67,
corresponding to a degree of opening.very slightly
greater than P, the curve 68 corresponding to a degree
of opening greater than P, and the segment of straight
line 69 parallel to the axis of abscissae for degrees of
opening in the neighbourhood of complete opening.

For a degree of opening less than P,, there is ob-
tained a broken line 70 of which the segment of straight
line 71 parallel to the axis of ordinates, has a maximum
abscissa equal to N, for P very close to P,. This abscissa
diminishes when P diminishes.

By means of these different graphical representa-
- tions, it is possible to follow what occurs on decelera-
tion. ]

There will be considered ‘as a specific case that
where, just before deceleration, the rotary speed is
maximal for the maximum degree of opening and, dur-
ing deceleration, the degree of opening is substantially
nil.

The conditions before deccleration, P maximum and
speed maximum, are known, and it is possible to deter-
mine, on the graphs of FIGS. 10, 12'and 14, the various
points representative of the advance for each device
which are situdted respectively.on the segments 22, 48,
69 and have an abscissa corresponding to N maximal.

The conditions in the course of deceleration are also
known and, since Pis m‘inimum, there will be described
in the direction of decreasing speeds, in FIGS. 10, 12
and 14, the curve corresponding to P minimum, that is
to say respectively the segments 23 (or 24), 49, 70.

It is seen that in all cases, except that of the broken
line 24, the advance undergoes a sudden reduction at
the’ moment when P passes from maximal value to
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minimal value. In the case of the broken line 24, the
reduction is only produced at speeds greater than N,
but less than a limit Ny. In the case of FIG. 10, for N
maximal, passage from the segment 22 to the segment
23 (or 24); in the case of FIG. 12, passage from the seg-
ment 48 to the segment 49; in the case of FIG. 14,
passage from the curve 69 to the segment 70.

This diminution of advance enables the “jerky”
operation which is produced until now in engines of the
type concerned, to be considerably reduced, especially
on deceleration.

Obviously, the ignition device can comprise, in addi-
tion to the means constructed according to the inven-
tion, which act preferably on the plate 1 of the breaker,
an advance regulator sensitive only to the rotary speed
and acting on the breaker cam. Used alone, this ad-
vance regulator could give a conventional relationship
of the advance as a function of the speed such as that
shown by curve 72, FIG. 15.

To obtain relationships as a function of the speed, at
various openings of the throttle valve when this regula-
tor is associated with a device according to the inven-
tion, it must compound the advance relationships as a
function of speed, that is to say the curves of FIGS. 10,
12, 14 with the curve of FIG. 15.

In the case where the regulator is associated to the
device of FIG. 6, the compounding of relationships of
FIG. 14 and of FIG. 15 gives the system of curves of
FIG. 16. The curve 73 corresponds to a degree of open-
ing very slightly greater than P,, the curve 74 has a
degree of opening distinctly greater than P, and the
curve 75 to the maximum degree of opening, that is to
say that which is currently called the “full load.” The
curve 76 corresponds to a degree of opening very
slightly less than P, and the curve in dashes 77 cor-
responds to a degree of opening less than P

Advantageously, the regulator sensitive only to the
speed and which acts on the cam can be constituted by
the device described in U.S. patent application Ser. No.
883,945 filed Dec. 10 1969.

Thus, whatever the embodiment adopted, there is
obtained an ignition device which answers well for the
purpose for which it is intended and enables, by a sud-
den reduction of the advance on deceleration, reduc-
tion of irregular or “jerky” operation of internal com-
bustion engines in which the combustion chamber is
placed periodically in communication with the exhaust
and, especially, in rotary piston engines. Moreover, the
advance resumes a normal value for slow-speed opera-
tion.

In the embodiments of FIGS. 18 to 24, the means M
sensitive to the position of the throttle valve 2 and to
the rotary speed of the engine comprise a suction cap-
sule 265 (FIG. 18), or retard capsule, adapted to actu-
ate a relative ignition retard, that is to say a rotation of

- the plate 1 in the direction of thé “minus’ arrow. This

60

capsule 265 is connected to the intake pipe T at a point
27b, situated so that it passes from downstream to up-
stream of the throttle valve 2 when this latter, in open-
ing, passeés through the degree of opening P,. The
degree of opening P, corresponds to a slight opening of
the throttle valve 2 shown in mixed lines in FIG. 18.
The direction of flow of the gases in the intake pipe is
indicated by the arrow F.
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A second suction capsule 534, or advance-capsule, is
provided to act in opposite sense to that of the capsule
260 and to actuate, on partial load, when the degree of
opening of the throttie valve is greater than P, and the
absolute value of the suction in the intake pipe in-
creases, a relative ignition advance, that is to say a rota-
tion of the plate 1 in the direction of the “plus” arrow.
Said capsule 53b is connected to the intake pipe at'a
point 54b located in such a way that it passes from up-
stream to downstream of the throttle valve 2 when the

latter, in opening, passes through a degree of opening
equal or greater than P,.

The = suction capsule 265 comprises a. suction
chamber 36b, connected by a passage 375 to the point
27b. The chamber 365 is bounded by a deformable
diaphragm 385. .

The surface of the diaphragm 38b, opposite the
chamber 365, is subject to atmospheric' pressure. A
rigid stem 40b connects the diaphragm 38b to the plate
1 so that, when the diaphragm 38b is deformed, a rota-

tion of the plate. 1 is actuated by the stem 40b. The.

latter is extended into the chamber 36b and is sup-
ported at its end 80 against a plate 81 subject to the ac-
tion of elastic return means 395.

The plate 81 which, in the embodiments of FIGS. 18
to 22, occurs between the passage 37b and the chamber
36b, does not isolate this chamber from: the passage
since the said plate 81 comprises passages enabling
equality of pressures in the chamber 36b and the
passage 37b. .

When a sufficient suction is produced in the intake
pipe T at the point 27b,the diaphragm 38b is deformed
by reason of the reduction of pressure in the chamber
36b with respect to atmospheric pressure and the stem
40b pushes. the plate 81 by compressing the, elastic
return means 39b. The. latter, advantageously con-
stituted by a spiral spring, are precompressed :so that
when the degree of opening of the throttle valve 2 is
equal to P,, the suction sufficient to cause deformation
of the diaphragm 38b. and the concomitant displace-
ment of the plate 81 is .obtained. for a rotary speed of
the engine equal or greater than the limit N;. This limit
Ny is selected greater than the level of slow-speed of
running and is substantially comprised between 1,000
and 2,000 turns/minute of the engine shaft. Thus, when
the engine turns at slow speed, the capsule 265 does not
acton the plate 1. ‘ :

When the degree of opening of the throttle valve 2 is
greater than P,, the point 276 occurs upstream.of said
throttle valve and the chamber 36b is practically no
longer under suction with respect to atmospheric pres-
sure. The capsule 265 remains. then without action on
the plate 1, whatever the rotary speed of the engine.

The capsule 53b is substantially analogous to the
capsule 26b and comprises a diaphragm  55b which
bounds a suction chamber 57b connected to the point

" 54b of the intake pipe by a passage 1015.

. It is not necessary that the electric return means 935
of the capsule 575, which act against the diaphragm
58b, are precompressed.

The diaphragm 55b is connected to the plate 1 by a
rigid stem 82 substantially parallel to the stem 40b, the
pivoting points of the said stems on the plate 1 being
symmetrical with respect to the centre of the said plate.
The lever arms of the forces exerted by the stems 82
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and 40b on the plate 1 are hence equal in absolute
value. There could however be provided unequal lever
arms.

In the embodiment of FIG. 18, the surfaces of the
diaphragms 38b and 55b are equal but there could also
be provided different surfaces.

When the throttle valve 2 is slightly open, and espe-
cially, when its degree of opening.is less than P,, the
point 54b occurs upstream of the said throttle valve and
the chamber 57b is not placed under suction. with
respect to atmospheric pressure. The capsule 53b does
notact on the plate 1. .

Thus, any correction of relative advance is not actu-
ated by the capsule 57b when the engine is under pure
deceleration (throttle valve 2 closed) or when the
throttle valve is only very slightly open.

The operation of the device of FIG. 18 is as follows.

There is considered first of all the case where the
degree of opening of the throttle valve 2 is less than P;.
The point 27b is downstream of the throttle valve,
whilst the point 54b.is upstream thereof. When the ro-
tary speed of the .engine passes through, by crossing
values; the limit N;, the suction at the point 275 passes
through, by crossing values the sufficient value for the
capsule 26b to come into action and actuate a rotation
of the plate 1 in the direction of relative retard (-
minus” arrow). When the rotary speed of the engine
passes through the limit N, by decreasing values the
reverse phenomenon is produced.

There will now be considered the case where the
degree of opening of the throttle valve 2 is greater than
P,.

The point 27b being then situated upstream of the
throttle valve 2 no longer occurs practically under sue-
tion with respect to atmospheric pressure and the cap-
sule 26b does not act on the plate 1.

If'the degree of opening of the throttle valve 2 is not

" still sufficient to make the point 545 pass downstream

of the said throttle valve, the capsule 53b does not act
on the plate 1.

But, ‘as soon as the point 54b passes downstream of
the throttle - valve 2, a suction is produced in the
chamber 575, which suction actuates a rotation of the
plate 1 in the direction of the “plus” arrow and a rela-
tive-ignition advance.

This relative advance is only obtained under partial
load, that is to say when the throtilé valve 2 is not
completly open. On the other hand, when the said
throttle valve is completely open, the points 27b and
54b occur substantially at atmospheric pressure and
neither the capsule 265 nor the capsule 53b act on the
plate 1. The passage of the point'27h from downstream
to upstream or reciprocally of the throttle valve 2 is ac-
companied by a sudden variation of pressure in the
chamber 36b and a sudden actuation of the plate 1.

In particular, on deceleration, when the engine turns
still at high speed and the throttle valve 2 comes back
towards its' closed position, the passage by the said
throttle valve through the degree of opening P; will be
accompanied by an abrupt relative ignition retard. As
explained above, this retard enables the reduction of ir-

- regular or “jerky’’ operation of the engine in the course

of deceleration.

The elements of the device of FIG. 19, identical or
playing a similar role to the elements of FIG. 18, are
denoted by the same reference numerals.
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In a variation of the embodiment of FIG. 19, to
favour a brusque actuation of relative ignition retard by
the capsule 26b, there is arranged a slide valve 83 on a
branch 84 of the passage 375.

The slide valve 83 is actuated by the capsule 26b,
through the stem 405, and may occupy two different
positions.

In a first position, shown in FIG. 19, the said slide
valve places in communication, through a pipe 1025
the suction chamber of a capsule 85 with an exhaust 86
which is placed - at atmospheric pressure. The
diaphragm 87 of the capsule 85 is connected by a stem
88 to the plate 1 so that said capsule 85 works in op-
position with the capsule 53b.

In a second position, the slide valve 83 places in com-
munication the pipe 1025 and the suction chamber of
the capsule 85 with the branch 84. Simultaneously, the
said slide isolates the capsule 85 from the exhaust 86.

When the suction at the point 2756 is unsufficient for
the capsule 26b to act on the slide valve 83, the latter
occupies the abovesaid first position.

It will be noted that it is not indispensable to provide

10

elastic return means in the capsule 85, the diaphragm -

87 resuming itself its equilibrium position.

The device of FIG. 20 is substantially identical with
that of FIG. 19, the slide valve 83 having been replaced
by a diaphragm valve 83a which, when the suction in
the branch 84 and in the pipe 37b is not sufficient, iso-
lates the suction chamber of the capsule 85 with
respect to the said pipe 375.

A leak 864 of reduced section is provided at the out-
let of the chamber of the capsule 85 between this latter
and the valve 83a so that, when the said valve is closed
and the chamber again occurs under suction, an entry
of air may occur in the said chamber and enable the
return of the diaphragm 87 to its equilibrium position.

The operation of the devices of FIGS. 19 and 20 is
analogous to that of FIG. 18 but the actuation of the ig-
nition retard by the capsule 26b is rendered more
brusque by the presence of the slide 83 or of the valve
834, which enable the brusque application of suction in
the chamber of the capsule 85.

' According to a variation of the embodiment of FIG.
21, there is provided an electromagnet 89 of which the
plunger core 90 is connected to the plate 1 by the stem
88. The energising circuit 91 of the electromagnet may
be closed or opened by a switch 92 actuated by the suc-
tion capsule 26b.

When the capsule 265 is subjected to an unsufficient
suction to overcome the elastic return means 395, the
switch 92 is opened, the electromagnet 89 is not ener-
gised and no rotation of the plate 1 in the “minus”
direction is actuated.

When the suction is sufficient to overcome the
means 39b and to cause a deformation of the
diaphragm 38b, the switch 92 is closed, the electromag-
net 89 is energised and actuates the rotation of the
plate 1 in the “minus” direction and a brusque relative
ignition retard.

The operation of the device of FIG. 21, in addition, is
similar to that of the devices of FIGS. 18 to 20.

FIGS. 22 to 24 show a variation according to which
two elements 26¢ and 53c, analogous to the two suction
capsules previously described, are united into a single
differential capsule 58¢ with double diaphragm. The
members of this differential capsule similar or playing
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identical roles with those shown on the preceding
figures are designated by the same reference numerals,
generally followed by the letter ¢ in place of the letter b.

The differential capsule 58c comprises two substan-
tially parallel diaphragms 38¢ and 55¢. The surface of
the diaphragm 38c is greater than that of the diaphragm
55c.

The diaphragm 38c limits, with the walls of the ‘cap-
sule 58¢, a suction chamber 36¢, substantially cylindri-
cal, connected by the pipe 37c¢ to the intake pipe at a
point 27¢. The position of this point is identical to that
of the point 275 of the previous figures.

Diaphragms 38¢ and 55¢ bound between them and
with the rigid walls of the capsule 58¢ the chamber 57c,
substantially cylindrical, connected to the intake pipe
at a point 54c. The position of this point is identical to
that of the point 54b of the preceding figures.

The diaphragm 55c¢ is subject to atmospheric pres-
sure on its surface opposite to the chamber 57¢.

A common stem 56c connects the diaphragms
between them and to the plate 1.

The end of the stem 56¢ situated in the chamber 36¢
can come to bear against the plate 81c, which serves as
a stop for the elastic return means 39c. These latter are
precompressed and are provided to oppose the dis-
placement of the stem 36c¢ in the direction which actu-
ates a relative ignition retard.,

The initial tension of these means 39c¢ determines,
for the degree of opening P, of the throttle valve 2, the
rotary speed of the engine N, above which the suction
in the chamber 36¢ is sufficient to actuate a rotation of
the piate 1 in the “‘minus’ direction.

Elastic return means 93c are also provided to oppose
the displacement of the stem 56c¢ in the direction which
actuates a relative ignition advance. These means 93¢
are arranged on the side of the diaphragm 55¢ opposite
to the chamber 57¢. v

The operation of the device of FIGS. 22 to 24 is as
follows.

There is first of all considered the case where the
degree of opening of the throttle valve 2 is less than P,
(see FIG. 22). In this case, the point 27c¢ occurs
downstream of the throttle valve 2 whilst the point 54¢
occurs upstream of the said throttle valve. The
chamber 57c therefore occurs substantially at at-
mospheric pressure whilst the chamber 36¢ is under
suction.

When the rotary speed of the engine is greater than
the limit N, the suction in the chamber 36c¢ is sufficient
to overcome the resistance of elastic means 39¢. The
diaphragm 38¢ is deformed and the stem 56c, in being
displaced, actuates rotation of the plate 1 in the “-
minus” direction.

FIG. 22 shows the device in the position correspond-
ing to this case of operation.

If the rotary speed of the engine is slight and less than
N; and if the suction in the chamber 36c¢ is unsufficient
to overcome the resistance of elastic means 39¢, the
capsule 58¢ does not act on the plate 1 which occupies,
then, a neutral position shown in FIG. 24.

There will now be considered the case where the
degree of opening of the throttle valve 2 is greater than
PL.

When the point 54¢ has passed downstream of the
throttle valve 2 and the latter is only partially opened
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(see FIG. 23), the chamber 57¢ is placed under suction
with respect to atmospheric pressure.

The point 27¢, having passed to upstream of the
throttle valve 2, is practically no longer under suction.
The pressure which exists in the chamber 36¢ is hence
substantially equal to atmospheric. pressure. The
diaphragm 38c¢ will hence have a tendency to be
deformed so that the stem 56¢ displaces the plate 1 in
the direction of relative ignition advance, but the
diaphragm 55¢ has a tendency to be deformed in the
opposite sense. Due to the fact that the surface of the
diaphragm 38c is greater than that of the diaphragm
55c, the force of the first will be preponderant and the
plate 1 will be displaced in the direction of relative igni-
tion advance.

It may be noted that the end 80c of the stem 56c¢ oc-
curring in the chamber 36c is separated from the plate
81c which rests in abutment against the wall of the cap-
sule.

When the load of the engine increases, that is to say
when the degree of opening of the throttle valve 2 in-
creases, the suction at the point 54¢ diminishes.

Whern the throttle valve 2 is completely open (see
FIG. 24), the point 54c occurs practically at at-
mospheric pressure and it is the same for chamber §7c¢.
There is hence equilibrium of pressures on both sides of
the' diaphragms' 38¢ and' 55¢ so that the stem 56c
resumes its equilibrium position and the plate 1 occurs
in its neutral position. .

In FIG. 25, there is shown a particularly ad-
vantageous embodiment of the elastic return means
395 of the retard capsule 265 (or means 39¢ of the cap-
sule 26¢).

The elastic means 39b are constituted by a spiral
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spring 94, housed in the ignition control device 95, One -

end 96 of the spring 94 is hooked directly onto a disc
97 connected rotatably with the plate 1. The other end
98 of the spring is hooked to the wall of the head of the
ignition control device. The spiral spring 94 is wound
around a cylindrical sleeve 99 extending perpendicu-
larly to the plane of the disc 97. The rotation of this
latter around the geometrical axis of the sleeve 99, in
any direction, causes the winding or unwinding of the
spring 94 which opposes a resistance to the said rota-
tion. This latter is controlled, ‘as in the devices of the
preceding figures, by the capsule 365, either directly, as
in the case of FIG. 1, or indirectly, through an elec-
tromagnet, as in the case of FIG. 4 or through devices
like those of FIGS. 2 and 3.

The spiral spring 94 is used preferably to constitute
the elastic means 395 since these latter may be precom-
. pressed, but the said spring 94 or a similar spring could

also constitute the elastic return means of the advance
capsule 53b (or 53c¢).

The diaphragms of the different suction capsules
may be flat or of the bellows type according to the am-
plitudes which they must have.

Whatever the embodiment adopted, there is ob-

-tained an ignition device of which the relative ignition
control, especially on deceleration, is brusque due to
the passage from upstream to downstream of the point
27b (or 27¢) where the passage 37b (or 37¢) connect-
ing the suction chamber 365 (or 36¢) of the retard cap-
sule opens. This sudden actuation of the retard im-
proves the operation of the engine and reduces possible
“jerky” operation on deceleration.
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The actuation may be rendered even more sudden by
the addition of means such as a slide valve 83 (FIG.
19), a valve 83a or an electromagnet operating wholly
or not at all.

Naturally an ignition device for an internal com-
bustion engine according to the embodiments of FIGS.
18 t0 24 may be used with a centrifugal ignition rela-
tionship in a V according to that described in the
above-said U.S. patent application Ser. No. 883,945
filed Dec. 10 1969. .

As is self-evident, and as emerges already besides
from the preceding description, the invention is in no
way limited to those of its methods of application, nor
to those of its methods of production of its various
parts, which have been miore particularly indicated: it
embraces, on the contrary, all variations.

What I claimis: :

1. In a rotary piston internal combustion engine, an
ignition device, comprising means sensitive to the posi-
tion of the throttle valve and to the rotary speed of the
engine and arranged so as to be able to cause ignition
retard, according to whether the two following condi-
tions are simultaneously fulfilled: the degree of opening
of the throttle valve controlling the intake pipe of the
engine is less than a predetermined limit P., and the ro-
tary speed of the engine is greater than a predeter-
mined limit N, said means comprising a first suction
capsule adapted to control the relative ignition retard,
said first suction capsule being connected to the intake
pipe of the engine at a point which passes from
downstream to upstream of the throttle valve when the
latter, in opening, passes through a degree of opening
P, and a second suction capsule provided to act in op-
posite sense from said first suction capsule and to con-
trol, at partial load, when the degree of opening of the
throttle valve is greater than P, and the absolute value
of the suction in the intake pipe increases, a relative ig-
nition advance, said second suction capsule being con-
nected to the intake pipe at a point which passes from
upstream to downstream of the throttle valve when the
latter, in opening, passes through a degree of opening
equal or greater than P,, means for effecting advance
and retard of the ignition, said capsules including
respective diaphragms, rigid connecting - means
coupling the diaphragm of each said capsule and the ig-
nition advance and retard means, and alternatively
operable resilient means for resisting: the relative igni-
tion retard or advance during a degree of movement of
the ignition.

2. Ignition device for internal combustion engine ac-
cording to claim 1, wherein the limit N, is comprised
between 1,000 and 2,000 revolutions/minute of the en-
gine shaft and the degree of opening P, corresponds to
a throttle valve position near the closure of said throttle
valve. . )

3. Ignition device according to claim 1, wherein the
diaphragms of the capsule have equal surfaces and said
capsules act separately on the ignition advance and re-
tard means, in opposition. :

4. Ignition device according to claim 3, wherein the
ignition advance and retard means comprises a rotata-
ble place, said connecting means being connected to
said place to exert forces thereon over lever arms with
respect to the axis of rotation of said plate which are
equal in absolute value.
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§. Ignition device according to claim 1, wherein sup-
plementary means controlled by the retard capsule are
provided to cause abrupt control of the ignition retard.

6. Ignition device according to claim 5, wherein the
supplementary means are constituted by a valve or a
slide arranged so as to establish connection between a
third suction capsule and the intake when the suction in
this latter has reached a predetermined value or to con-
nect said third capsule to the atmosphere when the suc-
tion in the intake pipe is less than said predetermined
value.

7. Ignition device according to claim 5, wherein the
supplementary means are electromagnetic and include
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an electrical switch adapted to be controlled by the re-
tard capsule, the ignition advance and retard means
comprising a rotatdble plate, said electrical switch ac-
tuating the plate.

8. An ignition device according to claim 7, wherein
said electrical switch actuates an electromagnet which
acts on said plate.

9. Ignition device according to claim 1, wherein the
two suction capsules are arranged so as to form a single
differential capsule with two diaphragms of different
areas.



