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Description

This invention relates to a centrifugal advance
mechanism, particularly such mechanism for use in
the distributor of an ignition system of an internal
combustion engine.

Centrifugal advance mechanisms in the control
of the ignition timing of internal combustion en-
gines are well known. The mechanism has a plural-
ity of rotating weights, usually two, which fravel
under centrifugal force outwardly from the axis of a
driving shaft against the action of resilient means,
usually helical springs, urging the weights inwardly.
The weights carry driving cam members which act
upon a driven cam member which is thus driven in
rotation by the weights. The relative rotational posi-
tion of the driven cam member and the driving
shaft is determined by the radial position of the
weights relative to the driving shaft. Thus the rota-
tional position of an output shaft connected to the
driven cam member relative to the driving shaft is
determined by the rotational speed of the driving
shaft. Such a mechanism advances the ignition
timing in dependence upon the rotational speed of
the engine. In principle, it might be used to retard
the rotational position of the output shaft, and the
invention is applicable to such an arrangement.
However, it will here be described in connection
with the advancement of the output shaft, as in
ignition timing.

The reason for ignition timing advance in an
internal combustion engine is that, when a spark
plug fires in the engine, the petrol-air mixture takes
some time to achieve complete combustion. There-
fore, at high engine speeds, the ignition timing
should be advanced to cause the plug to fire be-
fore the piston reaches the top dead centre posi-
tion. The ignition timing will therefore vary with the
engine speed, and this is achieved automatically
using a centrifugal advance mechanism.

Fig. 11 of the accompanying drawings shows
the construction of a conventional centrifugal ad-
vance mechanism used in a distributor. Fixed on a
driving shaft 1 is a plate 2 carrying pivots 3 for two
weights 5. Springs 11 extend between spring pins
4 on the plate 2 and spring pins 7 on the weights
5, and act to pivot the weights inwardly towards the
shaft axis 1 about the weight pivots 3. The weights
carry driving cam members in the form of pins 6
extending parallel to the axis of the shaft 1 and
engaged in cam holes 10 in the driven timing lever
8. The timing lever 8 is fixed to the output shaft 9
which is mounted on but freely rotatable around the
driving shaft 1.

When the driving shaft 1 rotates counterclock-
wise in direction R as seen in Figs. 11 and 12, the
weights 5 swing outwardly around the pivots 3
under the action of centrifugal force, against the
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resilient action of the springs 11. There is thus a
balance point at each rotational speed, at the posi-
tion where the moment of the tension in the springs
11 is equal to the moment of the centrifugal force.
The radial position of the weight pins 6 through
their cam action in the cam holes 10 determines
the rotational position of the output shaft 9 relative
o the driving shaft 1. Thus the device establishes a
relationship in accordance with the rotational speed
of the driving shaft 1 and the spring constant of the
springs 11.

The conventional centrifugal advance mecha-
nism described above has been designed without
consideration for the effect of rapid fluctuation in
the angular velocity of the driving shaft, i.e. angular
accelerations and decelerations of the driving shaft.
Such accelerations have in recent years greatly
increased, with the use of lighter and more pow-
erful petrol engines, and cause very rapid variation
of angular velocity even during one rotation. It can
be said that ten years ago this angular acceleration
was of the order of 2000 to 3000 radians/s?, where-
as in recent engines and engines under develop-
ment, it may amount to 120000 radians/s?. This
variation of angular acceleration arises from the
engine cycle, i.e. compression and combustion in
the several cylinders.

In a conventional centrifugal advance mecha-
nism, the rapid flucuation in angular velocity leads
to unstable advance characteristics. This is ex-
plained by Fig. 12 of the accompanying drawings,
and results from the inertial force of the weights 5
and the timing lever 8 under this angular accelera-
tion. The acceleration produces a force Fw at the
centre of gravity 12 of the weight 5 which, when
the angular acceleration of the driving shaft 1 is
negative, creates a moment Fw.e around the pivot
3 tending to swing the weight outwardly around the
pivot 3. Likewise, a moment -Fw.e is generated in
the weight 5 tending to close it inwardly from the
constant velocity balancing point, when the angular
acceleration is positive.

On the other hand, if the moment of inertia
around the axis of the driving shaft 1 of the timing
lever 8 is If, a moment lt.a is generated as shown
in Fig. 12, when the angular acceleration of the
shaft 1 is negative (-«) and this moment is trans-
mitted to the weights 5 through the contact point of
the cam holes 10 and the weight pin 6. The mo-
ment tends to swing the weights more outwardly
from the balancing point. Conversely, when the
angular acceleration of the shaft 1 is positive (), a
moment -lt.a is generated in the timing lever 8, and
through the cam contact this tends to swing the
weights inwardly from the balancing point.

In general, ignition takes place in the compres-
sive stroke of the engine, under the influence of the
centrifugal advance mechanism. During this com-
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pressive stroke, the angular acceleration of the
driving shaft 1 is negative and consequently, for
the reason given above, the weights 5 at this
instant are at a radial position further from the shaft
1 than is the case without angular acceleration. The
solid line a in Fig. 13 illustrates the case without
angular acceleration, whereas the increased ad-
vance angle caused by the deceleration of the
shaft 1 is indicated by broken line b. This in-
creased advance causes deterioration in the com-
bustion in the engine, resulting in the phenomonon
of knocking. Fig. 13 indicates that the difference of
the advance angle from the design characteristic is
larger when the rotational speed (angular velocity)
of the drive shaft 1 is smaller, i.e. the angular
acceleration variation has particularly bad effect on
the advance angle at low rotational speeds.

In an attempt to deal with this problem, an
additional element has been added to the centri-
fugal advance mechanism. This is shown in Japa-
nese Laid-Open Utility Model Specification 61-
41865. The additional element is a "stabiliser ring"
which is an extra plate mounted on the shaft axis 1
and free to rotate, and having curved slots receiv-
ing the weight pins 6. These slots intersect the
slots 10 in the timing plate at an angle, with the
result that the inertial forces of the stabiliser ring
and the timing plate clamp the weight pins during
acceleration of the shaft 1, preventing movement of
the weights under the influence of such accelera-
tion. However, this device suffers from the defect
that the weight pins which are contacted by the
timing lever and by the stabiliser ring suffer rapid
and uneven wear, and become unsatisfactorily de-
formed.

The object of this invention is to overcome, at
least partly, the problem just described and to
provide a centrifugal advance mechanism that has
highly stable advance characteristics regardless of
the variation of angular acceleration of the driving
shaft.

In its broadest aspect, the invention is set out
in claims 1 and 8. The stabiliser ring device de-
scribed above uses an extra element o control the
effect of the acceleration on the weights, while the
present invention achieves this through the geome-
fry of the weights and the interacting cam surfaces.

According to a first aspect of the present in-
vention, the geometry of the weights is selected so
that the effect of the angular deceleration of the
driving shaft is opposite to that in the conventional
advance mechanism described above. In this as-
pect of the present invention the weights have
concave surfaces facing radially outwardly from the
driving shaft axis. Preferably the effect of the iner-
tial forces arising upon angular deceleration urges
the weights inwardly over at least 50%, more pref-
erably 80%, of the radial travel of the weights. It is
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even possible to arrange the weights so that this
effect of the inertial forces urges the weights in-
wardly over the whole of the travel of the weights.
For the reason explained above, the influence of
the angular deceleration is particularly great at low
engine speeds, and accordingly it is preferred that
the portion of the travel of the weights at which the
inertial forces urge the weights inwardly includes
the radially inner end portion of the fravel of the
weights. The effect of the inertial forcxe of the
weights at the weight pivots is of course deter-
mined by the shape of the weights.

According to a second aspect of the present
invention, the geometry of the cam surfaces is
chosen to achieve the desired result of controlling
the effect of the inertial force arising upon accelera-
tion or decelreation of the driving shaft. The portion
of the travel of the weights at which the inertial
force of the driven cam member does not act to
cause movement of the weights is preferably at the
radially inner end of the travel of the weights,
where the effect of the acceleration upon the timing
advance characteristics is greatest, but there may
be two such portions of the fravel of the weights,
one at the radially inner end of the travel and the
other at a radially outer region of the fravel of the
weights.

Embodiments of the invention will now be de-
scribed by way of non-limitative example with ref-
erence to the accompanying drawings, in which:-

Fig. 1 is an overall plan view of a centrifugal

advance mechanism embodying the invention.

Fig. 2 is a sectional view at section A-A of Fig.

1.

Figs 3,4,5,6 and 7 are partial views explaining

the forces that act in the centrifugal advance
mechanism.

Fig. 8 is a graph showing the relationship be-

tween the maximum coefficient of friction and
the angles 6t and ow.

Figs. 9 and 10 are graphs showing the relation-

ships between advance angle and 6t and 6w
respectively.

Fig. 11 is an overall plan view of a conventional

centrifugal advance mechanism.

Fig. 12 is a diagram explaining the forces that

act in the mechanism of Fig. 11.

Fig. 13 is a graph showing examples of advance

characteristics.

Fig. 14 is an overall view of an automotive

distributor equipped with the centrifugal advance
mechanism of Fig. 1.

In Figs. 1 to 7, showing the centrifugal advance
mechanism embodying the invention, the reference
numbers 1 - 12 are used for the parts correspond-
ing in function and name to the parts having the
same reference numbers in the conventional de-
vice of Fig. 11. These parts need not be described
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again except o explain how they differ.

In the centrifugal advance mechanism of Fig. 1,
the centre of gravity 12 of each weight 5 is located
as shown in Fig. 3, so that the tangent line to the
arc around the axis of the driving shaft 1 passing
through the centre of gravity 12, this tangent line
extending from the centre of gravity 12 towards the
weight pivot 3, lies between the axis of the driving
shaft 1 and the line connecting the centre of gravity
12 and the weight pivot 3. In other words, the
shape of the weights 5 and the position of the
weight pivots 3 are determined so as to achieve
this result. With this arrangement, the moment
Fw.e around the weight pivot 3 generated by the
inertial force Fw arising upon deceleration of the
rotation of the shaft 1 tends to close the weight 5
inwards.

Thus the angle between (i) the radius line join-
ing the centre of gravity 12 of the weight to the
driving shaft axis 1 and (ii) the line joining the
centre of gravity 12 of the weight fo the pivot axis 3
is greater than 90 °, over a range of radial positions
of the weight including the inner end of the travel
of the weight. This range is in practice more than
80% of the weights' travel but as the weight swings
around the pivot 3 this angle decreases and may
come below 90°. It can be seen from Figs. 1 and 3
that the outer surfaces of the weights 5 facing away
from the shaft 1 are concave, which helps to locate
the centre of gravity 12 in the desired position.

Secondly, the cam holes 10 in the timing lever
8 have the shape shown in Figs. 4,5,6 and 7 which
is determined so that the angle 6w between (i) the
common normal line at the contact point of the
weight pin 6 and the edge of the cam hole 10 and
(ii) the direction of movement Mw of the weight 5
around the pivot axis 3 at this contact point is large
(Fig. 4). On the other hand, the angle 6t between (i)
the common normal line at the contact point of the
weight pin 6 and the edge of the cam hole 10 and
(i) the direction of movement Mt of the timing lever
8 around the axis of the shaft 1 at this contact point
is small (Fig. 5).

In the case where no friction force exists be-
tween the weight pin 6 and the cam hole 10, i.e.
the coefficient of friction u is zero, the force F
arising between the weight 5 and the timing lever 8
is equal to the normal force N that acts in the
direction of the common normal line at the contact
point of the weight pin 6 and the cam hole 10.
Under the condition, the component of the normal
force N applied by the timing lever 8 to move the
weight 5 along the hole 10 is N.coséw. Likewise,
the component of the normal force N applied by
the weight 5 to move the timing lever 8 in rotation
about the shaft 1 is N.cos6t.

Next will be explained the case when a fric-
tional force exists between the pin 6 and the cam
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hole 10, referring to Fig. 5 which shows how the
weight 5 is driven, and Fig. 7 which shows how the
timing lever 8 is driven. In this case, the force F
acting between the weight 5 and the timing lever 8
is the resultant of the normal force N acting along
the common normal line and the frictional force uN
between the weight pin 6 and the cam hole 10, and
the value of this resultant force F is equal 1o N.-
(1+62)%

If the angle between the resultant force F and
the direction of motion Mw of the weight 5 is ¢w
and the angle between the resultant force F and
the direction of motion Mt of the timing lever 8 is
¢t the following relationships exist:
ow=0gw+tan~'u, ot=ot+tan~'uw, ow>ow and
¢t>0t. Therefore, the component of the resultant
force F applied by the timing lever 8 to move the
weight 5 is F.cos¢w, and F.cos¢w<N.cosow. Like-
wise, the component of the resultant force F ap-
plied by the weight 5 to move the timing lever 8 is
F.cos¢t, and F.cos¢ot<N.cos6t. As the coefficient of
friction 1 increases, the values of F.cosow and
F.cos¢t decrease, and finally those values become
zero when ¢w and ¢t reach 90°.

Some explanation of the shape of the cam
holes 10 now follows.

The basic function of the centrifugal advance
mechanism i.e. the advance characteristic has to
be determined only by the centrifugal force gen-
erated in the weight 5. In other words, the advance
characteristic should be determined by the rota-
tional speed of the driving shaft 1. The weight pin 6
should freely drive the timing lever 8, but the
weight pin 6, i.e. the weight 5, should not be easily
driven by the moment of the inertial force of the
timing lever 8.

The cam hole 10 should, in accordance with
these conditions, have a shape such that the angle
ot (pt=0t+tan~'W, in other words 6t) is as small as
possible, in order to maintain F.cos¢t at a large
value so that the weight pin 6 can drive the timing
lever 8 easily. On the other hand, the shape of the
cam hole 10 should be such that the angle ¢w
(pw=0w +tan—u, in other words 6w) is as large as
possible in order to maintain resultant force
F.cos¢w at a low value so that the weight pin 6
should not be easily driven by the timing lever 8.
As shown in Fig. 13, the region of large rate of
advance is particularly where the rotational speed
(angular velocity) of the driving shaft is low, that is
when the advance is small. Consequently the cam
hole 10 is shaped so that the angle ow between the
resultant force F and the direction of motion Mw of
the weight 5 is extraordinarily large.

All of the above explanations are qualitative.
Here are some considerations from a quantitative
point of view.



7 EP 0 356 151 B1 8

As is evident in the above, the cam hole 10 is
formed so that the angle ¢t(=6t+tan~'L) should
be as small as possible in order to maintain the
component F.cos¢w at a large value. On the other
hand, the angle ¢w(=6w+tan~') should be as
large as possible in order to maintain the compo-
nent value of the force F.cos¢t at a low value.

umax is taken to be the maximum conceivable
coefficient of friction between the cam hole 10 and
the weight pin 6 during designing. The necessary
condition for the weight pin 6 to drive the timing
lever 8 is cos¢t>0, that is ¢1<90°. Using this
condition, when the maximum coefficient of friction
is umax, the value of the angle 6t is given by
ot=ot+tan™! umax<90°, i.e. 6t<90°-tan~! umax.
On the other hand, the necessary condition for the
weight pin 6 not to be driven by the timing lever 8
is cos¢w<O, that is ¢w>90°. Using this condition,
when the maximum coefficient of friction is umax,
the value of the angle ow is given by
ow=0w+tan~™! umax>90°, i.e. 6w>90°-tan™'
wmax.

Fig. 8 represents the value of the maximum
coefficient of friction Wmax and the values of 6t and
6w as explained above. The curve in Fig. 8 is given
by u =tan(90-6).

Fig. 9 and Fig. 10 show 6t and 6w respectively
against advance angle for the profile of the cam
hole 10 in this embodiment of the invention. Fig. g
shows generally a small value for 6t of
-30°<9t<30°. Fig. 10 shows a value for ow as
much as 30°<ow<90°. Fig. 10 also shows that ow
is close t0 90°, i.e. an especially large value, at the
region of small advance angle where a large rate of
advance often occurs.

In more detail, Figs. 9 and 10 show that at a
region including the radially inner end (small ad-
vance angle) of the fravel of the weights and at a
further large advance region remote from the radi-
ally inner end, 6t is close to zero, i.e. -15°<01<15°.
Preferably at these regions -10°<6t<10° and more
preferably -5°<¢t<5°. Similarly at these regions of
small advance angle and large advance angle, ow
approaches 90°, i.e. 60°26w=120°. Preferably in
these regions 80°<6w<100°, more preferably
85°<ow=<95°.

The profile of the cam hole shown in Figs. 1, 9
and 10 is only one example of the invention. The
invention disclosed can generally be applied to
achieve stable advance characteristics in centri-
fugal advance mechanisms of various advance
characteristics, regardless of the variation of an-
gular acceleration of the driving shaft.

Fig. 14 is an overall view of an automotive
distributor in which the centrifugal advance mecha-
nism of this invention is applied.

Fig. 14 shows a coupler 14 of a vacuum ad-
vance control mechanism (not illustrated) which
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adjusts ignition timing according to the load con-
ditions of the engine (i.e. according to inlet mani-
fold vacuum). The distributor has a stationary base
15 fixed to the distributor body 13. The coupler 14
is connected to a mobile base 16 that is mounted
on the stationary base 15, but can rotate freely
under the action of the coupler 14. A magnet 17
and a stator core 18 are fixed to the mobile base
16. The stationary base 15 has a ignition timing
control device 20 with a detector coil 19. The
engine drives the driving shaft 1 which is inserted
into the rotor shaft 9. The rotor shaft 9 is housed
together with refractors 21. Therefore, when the
gap between the stator core 18 and the retractors
21 changes with rotation of the engine, the mag-
netic flux through the magnetic path composed of
the magnet 17, the stator core 18, the refractor 21,
the rotor shaft 9, and the mobile base 16, changes.
This change of the magnetic flux generates a sig-
nal voltage at the detector coil 19, and through the
signal voltage, the ignition timing control device 20
determines the spark timing. In a conventional
manner this signal voltage alternates the time of
generation and ignition in compliance with the
vacuum advance control mechanism and the cen-
trifugal advance mechanism of this invention.

The centrifugal advance mechanism of this in-
vention can provide stable advance characteristics
with little or no effect caused by the angular accel-
eration fluctuation of the engine. Ignition timing is
controlled properly and combustion improved.

Claims

1. A centrifugal advance mechanism having a
plurality of rotating weights (5) which travel
under centrifugal force outwardly from an axis
of a driving shaft (1) against the action of
resilient means (11) urging the weights inward-
ly, the weights carrying driving cam members
(6) which interact by cam action with a driven
cam member (8) which is thereby driven in
rotation by the weights, the relative rotational
position of the driven cam member (8) and the
driving shaft (1) being determined by the radial
position of the weights relative to the driving
shaft (1), characterised in that the weights (5)
have concave surfaces facing radially outward-
ly from the driving shaft axis whereby over at
least a portion of the travel of the weights (5),
the inertial forces of the weights at their re-
spective centres of gravity arising upon an-
gular deceleration of the driving shaft (1) urge
the weights (5) inwardly.

2. A mechanism according to claim 1 wherein
said inertial forces arising upon angular decel-
eration urge the weights (5) inwardly over at
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least 50% of the travel of the weights.

A mechanism according to claim 1 wherein
said inertial forces arising upon angular decel-
eration urge the weights (5) inwardly over at
least 80% of the travel of the weights.

A mechanism according to claim 1 wherein
said inertial forces arising upon angular decel-
eration urge the weights (5) inwardly over the
whole of the fravel of the weights.

A mechanism according to any one of claims 1
to 4 wherein the portion of fravel of the weights
at which said inertial forces arising upon an-
gular deceleration urge the weights inwardly
includes the radially inner end of the travel of
the weights.

A mechanism according to any one of claims 1
to 5 wherein each weight (5) is carried by a
pivot (3) which is moved by the driving shaft
(1) around the driving shaft axis, with the cen-
tre of gravity (12) spaced from the pivot (3)
and located relative to the axis of the pivot (3)
behind the pivot (3) in the direction of rotation
and so that, at said portion of the travel of the
weights, the angle between the line joining the
driving shaft axis to the centre of gravity of the
weight and the line joining the centre of gravity
fo the weight pivot axis is greater than 90°,
whereby the inertial forces arising upon an-
gular deceleration urge the weights inwardly.

A mechanism according to any one of claims 1
fo 6 wherein the cam surfaces of the driving
cam members (6) and the driven cam member
(8) are so shaped that, over at least one por-
tion of fravel of the weights (5), the inertial
force of the driven cam member (8) arising
upon acceleration or deceleration of the driving
shaft (1) does not act to cause movement of
the weights (5) inwardly or outwardly.

A centrifugal advance mechanism having a
plurality of rotating weights (5) which travel
under centrifugal force outwardly from an axis
of a driving shaft (1) against the action of
resilient means (11) urging the weights inward-
ly, the weights carrying driving cam members
(6) which interact by cam action with a driven
cam member (8) which is thereby driven in
rotation by the weights, the relative rotational
position of the driven cam member (8) and the
driving shaft (1) being determined by the radial
position of the weights relative to the driving
shaft (1), characterized in that the cam sur-
faces of the driving cam members (6) and the
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10.

11.

12,

13.

14.

15.

16.

10

driven cam member (8) are so shaped that,
over at least one portion of travel of the
weights (5), the inertial force of the driven cam
member (8) arising upon acceleration or decel-
eration of the driving shaft (1) does not act to
cause movement of the weights (5) inwardly or
outwardly.

A mechanism according to claim 8 wherein
said portion of the travel of the weights at
which the inertial force of the driven cam
member does not act to cause movement of
the weights is at the radially inner end of the
travel of the weights.

A mechanism according to claim 8 having two
said portions of the travel of the weights, one
said portion being at the radially inner end of
the fravel and the other said portion being at
the radially outer end of the fravel.

A mechanism according to any one of claims 8
to 10 wherein, at the or each said portion of
the fravel of the weights at which the inertial
force of the driven cam member does not act
to cause movement of the weights, the angle
ow between (i) the common normal line at the
contact point of the driving cam member (6)
with the driven cam member (8) and (ii) the
direction of the centrifugal travel of the driving
cam member at said contact point is given by
60°<ow=<120°.

A mechanism according to claim 11 wherein
80°<6w=100".

A mechanism according to any one of claims 8
to 12 wherein, at the or each portion of the
travel of the weights at which the inertial force
of the driven cam member does not act to
cause movement of the weights the angle ot
between (i) the common normal line at the
contact point of the driving cam member (6)
with the driven cam member (8) and (ii) the
tangential direction relative to the driving shaft
axis at said contact point is given by
-15°20115°.

A mechanism according to claim 13 wherein -
10°<0t<10°".

A mechanism according to any one of claims 1
fo 14 used in ignition timing of an internal
combustion engine.

A distributor for an ignition system of an inter-
nal combustion engine having a mechanism
according to any one of claims 1 to 14.
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17. An ignition system of an internal combustion

engine having a distributor according to claim
16

Patentanspriiche

1.

Zentrifugaler Vorstellmechanismus mit mehre-
ren rotierenden Gewichten (5), die unter Zentri-
fugalkraft von der Achse einer Antriebswelle (1)
gegen die Wirkung einer elastischen Einrich-
tung (11), die die Gewichte nach innen drlickt,
nach auBen laufen, wobei die Gewichte antrei-
bende Mitnehmerteile (6) tragen, die Uber Mit-
nehmerwirkung mit einem angetriebenen Mit-
nehmerteil (8) wechselwirken, das dadurch
durch die Gewichte rotierend angetrieben wird,
wobei die relative Rotationsposition des ange-
triebenen Mitnehmerteils (8) und der Antriebs-
welle (1) durch die Radialposition der Gewichte
in bezug auf die Antriebswelle (1) bestimmt
wird, dadurch gekennzeichnet, daB die Ge-
wichte (5) konkave Fl4chen aufweisen, die aus-
gehend von der Achse der Antriebswelle radial
nach auBen zeigen, wodurch die Tragheitskraf-
te der Gewichte in ihren jeweiligen Schwer-
punkten, wie sie von der Winkelverzdgerung
der Antriebswelle (1) herriihren, die Gewichte
(5) Uber mindestens einen Teil des Laufs die-
ser Gewichte (5) nach innen drlicken.

Mechanismus nach Anspruch 1, bei dem die
bei einer Winkelverzbgerung auftretenden
Tragheitskrafte die Gewichte (5) Uber minde-
stens 50 % des Laufs der Gewichte nach
innen drlicken.

Mechanismus nach Anspruch 1, bei dem die
bei Winkelverzdgerung auftretenden Tragheits-
krédfte die Gewichte iber mindestens 80 % des
Laufs der Gewichte nach innen drlicken.

Mechanismus nach Anspruch 1, bei dem die
bei Winkelverzdgerung auftretenden Tragheits-
krdfte die Gewichte (5) Uber den gesamten
Lauf der Gewichte nach innen driicken.

Mechanismus nach einem der Anspriiche 1 bis
4, bei dem der Teil des Laufs der Gewichte, in
dem die bei Winkelverz6gerung auftretenden
Tragheitskrdfte die Gewichte nach innen driik-
ken, das radiale Innenende des Laufs der Ge-
wichte beinhaltet.

Mechanismus nach einem der Anspriiche 1 bis
5, bei dem jedes Gewicht (5) durch einen
Drehzapfen (3) gehalten wird, der durch die
Antriebswelle (1) um die Achse der Antriebs-
welle herumgelegt wird, wobei der Schwer-
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punkt (12) vom Drehzapfen (3) beabstandet
liegt und relativ zur Achse des Drehzapfens (3)
in Drehrichtung hinter dem Drehzapfen (3)
liegt, und so, daB im genannten Teil des Laufs
der Gewichte der Winkel zwischen der Linie,
die die Achse der Antriebswelle mit dem
Schwerpunkt eines Gewichts verbindet, und
der Linie, die den Schwerpunkt mit der Dreh-
achse des Gewichts verbindet, gréBer als 90 °
ist, wodurch die bei Winkelverzgerung aufire-
tenden Tragheitskrafte die Gewichte nach in-
nen drlicken.

Mechanismus nach einem der Anspriiche 1 bis
6, bei dem die Mitnehmerflichen der antrei-
benden Mitnehmerteile (6) und der angetriebe-
nen Mitnehmerteile (8) so geformt sind, daB flr
mindestens einen Teil des Laufs der Gewichte
(5) die Trégheitskraft des angetriebenen Mit-
nehmerteils (8), die bei Beschleunigung oder
Verzbgertung der Antriebswelle (1) auftritt,
nicht so wirkt, daB sie eine Bewegung der
Gewichte (5) nach innen oder auBen hervorruft.

Zentrifugaler Vorstellmechanismus mit mehre-
ren rotierenden Gewichten (5), die unter Zentri-
fugalkraft von der Achse einer Antriebswelle (1)
gegen die Wirkung einer elastischen Einrich-
tung (11), die die Gewichte nach innen drlickt,
nach auBen laufen, wobei die Gewichte antrei-
bende Mitnehmerteile (6) tragen, die Uber Mit-
nehmerwirkung mit einem angetriebenen Mit-
nehmerteil (8) wechselwirken, das dadurch
durch die Gewichte rotierend angetrieben wird,
wobei die relative Rotationsposition des ange-
triebenen Mitnehmerteils (8) und der Antriebs-
welle (1) durch die Radialposition der Gewichte
in bezug auf die Antriebswelle (1) bestimmt
wird, dadurch gekennzeichnet, daB die Mit-
nehmerflachen der antreibenden Mitnehmertei-
le (6) und der angetriebenen Mitnehmerteile (8)
so geformt sind, daB flir mindestens einen Teil
des Laufs der Gewichte (5) die TrAgheitskraft
des angetriebenen Mitnehmerteils (8), die bei
Beschleunigung oder Verzdgerung der An-
triebswelle (1) auftritt, nicht so wirkt, daB sie
eine Bewegung der Gewichte (5) nach innen
oder aufien hervorruft.

Mechanismus nach Anspruch 8, bei dem der
Teil des Laufs der Gewichte, in dem die Trég-
heitskraft des angetriebenen Mitnehmerteils
nicht so wirkt, daB sie eine Bewegung der
Gewichte hervorruft, am radial inneren Ende
des Laufs der Gewichte liegt.

Mechanismus nach Anspruch 8 mit zweien der
genannten Teile des Laufs der Gewichte, wo-
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bei der eine Teil am radial inneren Ende des
Laufs und der andere Teil am radial duBeren
Ende des Laufs liegt.

Mechanismus nach einem der Anspriiche 8 bis
10, bei dem im Teil oder jedem Teil des Laufs
der Gewichte, in dem die Trdgheitskraft des
angetriebenen Mitnehmerteils nicht so wirkt,
daB sie eine Bewegung der Gewichte hervor-
ruft, der Winkel &w zwischen (i) der gemeinsa-
men Normallinie im Kontaktpunkt des angetrie-
benen Mitnehmerteils (6) mit dem angetriebe-
nen Mitnehmerteil (8) und (ii) der Richtung des
zentrifugalen Laufs des antreibenden Mitneh-
merteils am Kontakipunkt durch 60 °<6w<120°
gegeben ist.

Mechanismus nach Anspruch 11, bei dem
80 °<0w<100° gilt.

Mechanismus nach einem der Anspriiche 8 bis
12, bei dem im Teil oder jedem Teil des Laufs
der Gewichte, in dem die Trdgheitskraft des
angetriebenen Mitnehmerteils nicht so wirkt,
daB sie eine Bewegung der Gewichte hervor-
ruft, der Winkel &w zwischen (i) der gemeinsa-
men Normallinie im Kontaktpunkt des angetrie-
benen Mitnehmerteils (6) mit dem angetriebe-
nen Mitnehmerteil (8) und (ii) der tangentialen
Richtung relativ zur Achse der Antriebswelle
am Kontaktpunkt durch -15°281<15° gegeben
ist.

Mechanismus nach Anspruch 13, bei dem
-10°26110° gilt.

Mechanismus nach einem der Anspriiche 1 bis
14, der bei der Zindzeitpunki-Einstellung ei-
nes Verbrennungsmotors verwendet wird.

Verteiler fiir das Ziindsystem eines Verbren-
nungsmotors mit einem Mechanismus nach ei-
nem der Anspriiche 1 bis 14.

Zindsystem eines Verbrennungsmotors mit ei-
nem Verteiler nach Anspruch 16.

Revendications

Dispositif d'avance centrifuge comprenant une
pluralité de poids tournants (5) qui se dépla-
cent sous l'effet d'une force centrifuge vers
I'extérieur & partir de I'axe d'un arbre d'eniraf-
nement (1) a I'enconire de I'action de moyens
élastiques (11) forgant les poids vers I'inté-
rieur, les poids portant des organes de came
d'entrainement (6) qui interagissent par action
de came avec un organe de came entrainé (8)
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qui est de ce fait entrainé en rotation par les
poids, la position de rotation relative de 'orga-
ne de came enirainé (8) et I'arbre d'eniraine-
ment (1) étant déterminé par la position radial
des poids par rapport & I'arbre d'entrainement
(1), caractérisé en ce que les poids (5) présen-
tent des surfaces concaves orientées radiale-
ment vers l'extérieur & partir de I'axe d'arbre
d'entrainement, grice & quoi sur au moins une
portion du déplacement des poids (5), les for-
ces d'inertie des poids & leurs cenires de
gravité respective, qui se produisent en répon-
se 4 une décélération angulaire de I'arbre
d'entralnement (1), forcent les poids (5) vers
I'intérieur.

Dispositif selon la revendication 1, dans lequel
les forces d'inertie se produisant & la suite
d'une décélération angulaire forcent les poids
(5) vers l'intérieur sur au moins 50% du dépla-
cement des poids.

Dispositif selon la revendication 1, dans lequel
les forces d'inertie se produisant lors d'une
décélération angulaire forcent les poids (5)
vers l'intérieur sur au moins 80% du déplace-
ment des poids.

Dispositif selon la revendication 1, dans lequel
les forces d'inertie se produisant lors d'une
décélération angulaire forcent les poids (5)
vers l'intérieur sur 'ensemble du déplacement
des poids.

Dispositif selon I'une des revendications 1 3 4,
dans lequel la portion de déplacement des
poids dans laquelle les forces d'inertie préci-
tées se produisent lors d'une décélération an-
gulaire forcent les poids vers l'intérieur, com-
porte I'extrémité radialement interne du dépla-
cement des poids.

Dispositif selon I'une des revendications 1 3 5,
dans lequel chaque poids (5) est porié par un
pivot (3) qui est déplacé par I'arbre d'eniraine-
ment (1) autour de I'axe de I'arbre d'entraine-
ment, avec le centre de gravité (12) espacé du
pivot (3) et situé par rapport & I'axe du pivot
(3) derriere le pivot (3) dans la direction de
rotation et de fagon que, dans ladite portion du
déplacement des poids, I'angle entre la ligne
joignant l'axe d'arbre d'entrainement vers le
centre de gravité du poids et la ligne joignant
le centre de gravité vers l'axe de pivot de
poids est supérieur & 90°, grAce 2 quoi les
forces d'inertie occasionnées par une décélé-
ration angulaire forcent les poids vers l'inté-
rieur.
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Dispositif selon I'une des revendications 1 3 6,
dans lequel les surfaces de came des organes
de came d'entrainement (B)et l'organe de
came entrainé (8) sont configurés de fagon
que, sur au moins une portion du déplacement
des poids (5), la force d'inertie de I'organe de
came entrainé (8), produite par une accéléra-
tion ou une décélération de I'arbre d'entraine-
ment (1) n'agisse pas pour provoquer le dépla-
cement des poids (5) vers l'intérieur ou I'exté-
rieur.

Dispositif d'avance centrifuge comprenant une
pluralité de poids tournants (5) qui se déplace
sous l'effet d'une force centrifuge vers I'exté-
rieur & partir d'un axe d'un arbre d'eniraine-
ment (1) & l'enconire de l'action de moyens
élastiques (11) forgant les poids vers I'inté-
rieur, les poids portant des organes de came
d'entrainement (6) qui interagissent par action
de came avec un organe de came entrainé (8)
qui est de ce fait entrainé en rotation par les
poids, la position de rotation relative de 'orga-
ne de came enirainé (8) et de l'arbre d'eniral-
nement (1) étant déterminé par la position ra-
diale des poids par rapport & l'arbre d'entrat
nement (1), caractérisé en ce que les surfaces
de came des organes des came d'entraine-
ment (6) et I'organe de came entrainé (8) sont
configurés de fagon que, sur au moins une
partie du déplacement des poids (5), la force
d'inertie de I'organe de came entrainé (8), oc-
casionnée par une accélération ou une décélé-
ration de l'arbre d'entralnement (1), n'agisse
pas pour provoquer un déplacement des poids
(5) vers l'intérieur ou l'extérieur.

Dispositif selon la revendication 8, dans lequel
la portion précitée du déplacement des poids,
dans laquelle la force d'inertie de I'organe de
came entrainé n'agit pas pour provoquer le
mouvement des poids, se trouve A 'extrémité
radialement interne du déplacement des poids.

Dispositif selon la revendication 8, comprenant
deux portions précitées du déplacement des
poids, une desdites portions étant au niveau
de l'extrémité radialement interne du déplace-
ment et l'autre portion étant au niveau de I'ex-
trémité radialement externe du déplacement.

Dispositif selon I'une des revendications 8 a
10, dans lequel, dans chaque portion précitée
du déplacement des poids dans laquelle la
force d'inertie de l'organe de came entrainée
n'agit pas pour occasionner un mouvement
des poids, I'angle 6w entre (i) la ligne normale
commune au point de contact de I'organe de

10

15

20

25

30

35

40

45

50

55

12,

13.

14.

15.

16.

17.

16

came d'entrainement (6) avec l'organe de
came entrainé (8) et (ii) la direction du dépla-
cement centrifuge de l'organe de came d'en-
trainement audit point de contact est donné
par 60 °<ow<120°.

Dispositif selon la revendication 11, dans le-
quel 80°<6w=100-.

Dispositif selon I'une des revendications de 8 a
12, dans lequel, dans chaque portion du dépla-
cement des poids dans lequel la force d'inertie
de l'organe de came entrainé n'agit pas pour
occasionner un mouvement des poids, l'angle
6t entre (i) la ligne normale commune au point
de contact de l'organe de came d'entraine-
ment (6) avec l'organe de came entrainé (8) et
(ii) la direction tangentielle par rapport & I'axe
d'arbre d'entrainement audit point de contact
est donné par -15°26t<15°.

Dispositif selon la revendication 13, dans le-
quel -10°261210°.

Dispositif selon I'une des revendications de 1 a
14, utilisé pour la temporisation d'allumage
d'un moteur & combustion interne.

Distributeur pour un systeme d'allumage d'un
moteur & combustion interne ayant un disposi-
tif selon I'une des revendications de 1 & 14.

Systéme d'allumage d'un moteur & combus-
tion interne ayant un distributeur selon la re-
vendication 16.
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