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@ Centrifugal advance mechanism for a spark ignition system ignition distributor.

@) Acentrifugal advance mechanism wherein the degree of .

advance of the output shaft of the mechanism relative to the
input shaft of the mechanism increases, as a result of
smoothly increasing speed, in a stepwise manner, the
mechanism including a first plate (13) rotatable with the input
shaft{11), and a second plate (18) rotatable relative to both the
input shaft (11) and the output shaft (12). A cam member (21)
is coupled to the output shaft (12) to rotate therewith, and is
engaged by centrifugal weights pivoted on the firstshaft (11).
Afirst tension spring (26) acts between the input shaft and the
output shaft to urge the output shaft to a rest position, and a
second tension spring {27) acts between the output shaft (12)
and the second plate {18) to urge the second plate (18) to a rest
position relative to the output shaft (12). The second piate (18)
and the first plate (13) include co-acting abutment means (28,
15) to limit movement of the second plate (18) with the output
shaft (12) relative to the input shaft (11). Before co-operation
of the abutment means (15, 29) the shaft {12) is moved relative
to the shaft (11) against the action of the spring (26), whereas
after co-operation of the abutment means (15, 29} movement
ofthe shaft (12) relative to the shaft (11) takes place against the
combined action of the springs (26, 27.)
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This invention relates to a centrifugal advance mechanism
for use in the ignition distributor of an internal combustion

engine spark ignition system.,

The operating conditions of certain internal combustion
engines are optimised when the ignition timing is advanced
in a stepped manner with increasing engine speed rather
than a continuous manner as is the case with many engines.
Thus such certain engines require, as the engine speed in-
creases, a period of engine speed increase where the ignition
timing remains constant after a previous timing advance and
prior to a subsequent advance, A mechanism for achieving
such a timing advance sequence is disclosed in British
Patent Specification No. 798059. The construction and op=-
eration of this prior construction will be evident from a
reading of Specification No. 798059 and it will be recognised
that a torsion spring which is prestressed and which
influences the advance mechanism above a certain engine
speed is required, Assembly of the components in particular
a prestressed torsion spring, of such a construction during
its manufacture is considered to be a problem, as is con-
trolling the prestressing of the torsion spring in a manner
to ensure consistently accurate timing control over a number
of ostensibly identical mechanismy and it is an object of the
present invention to provide a centrifugal advance mechanism
capable of producing a stepped timing characteristic where-

in these problems are minimized,

A centrifugal advance mechanism according to the invent-
ion includes an input shaft, an output shaft which is to
rotate with the input shaft and whose angular relationship
with the input shaft is to be varied in accordance with the
rotational speed of the input shaft, the input and output
shafts having a common axis of rotation, a first plate fixed

in relation to the input shaft so as to rotate therewith,
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a weight mounted on said first platerfor pivotal movement
relative thereto abouf an axis‘parallel to said rotational
axis, a cam member fixed in relation to said output shaft

so as to rotate therewith, said cam member being'engaged by
said weight and being movable thereby as a result of pivotal
movement of the weight and thus effecting angular hovement'
of the output shaft relative to the input shaft about said
rotational axis, a second plate capable of angular movement
about said rotational axis relative to said iﬁput and output
shafts, a first tension spring acting between the first
plate and the output shaft and urging the,oufpu:shaft ang-
rularly to a rest position relative to the input shaft, a
second tension spring acting between the output shaft and
the second plate and urging the second plate with predeter-
mined force to a rest position'defining‘onerlimit of the
permitted angular movement of the second plate relative to
the output shaft, and, abutment means restricting angular
movement of the second plate relative to the first plate,
the arrangement being such that as the rotational speed of
the input shaft increases from zero, said weight pivots
under the action of centrifugal force relative to said first
plate thus moving said cam member and the output shaft ang-
"ularly relative to the input shaft vhile rotating with the
input shaft, against the action of said first spring, said
second spring constraining said second plate to remain in
its rest position relative to said output shaft, and the
angular displacement of the output shaft with respect to

the input shaft increasing as the speed of rotation increases
until said abutment meansxpre#ents further movement of the
second plate with said output shaft relative to the input
shaft whereupon the angular displacement of the output shaft
relative to the input shaft remains constant until the speed
of rotation has increased sufficiently to overcome said
predetermined force generated by said second spring, where-
upon said output shaft and said cam meansrié moved by said
weight against the combined action of the first and second

springs to further increase the angular displacement of the
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output shaft with respect to the input shaft with further

increasing speed of rotation of the input shaft,

Preferably a first anchor post extends from said first
plate parallel to salid axis of rotation, a second anchor
post extends parallel to said first anchor post from the cam
member, and said first spring is coupled at one end to the

first anchor post and at its other end fo the second anchor

post.

Conveniently a third anchor post extends from said cam
member parallel to said axis of rotation, and a fourth anchor
post exteﬂds from said second plate parallel to said third
anchor post, said second spring being coupled ' 5t one end to
the third anchor post and -~ at its other end to
the fourth anchor post.

Preferably a second weight is pivotally mounted on said
first plate for movement about an axis parallel to the pivot-

al axis of the first mentioned weight.,

Preferably one of said first and second weights is pivot-

ally mounted on said first anchor post.

Desirably a third plate is rigidly secured to said output
shaft, and said cam member is rigidly secured to said third

plate by means of said second and third anchor

posts.,

Conveniently said first and second plates and said cam
member extend parallel to one another, said cam member lies
between said first and second plates, and said second and

third anchor posts extend through arcuate slots in said sec-

ond plate.

One example of the invention is illustrated in the accomp-

anying drawings wherein:
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Figure 1 is a diagrammatic said elevafional view, partly
in section, of a centrifugal mechanism,

Figure 2 is a plan view of the mechanism shown in Figure
1 with parts thereof omitted for clarity;'and

Figure 3 is a graph illustrating the operation of the

mechanism shown in Figures 1 and 2,

Referring to the drawings, there is shown a centrifugal
advance mechanism for use in an ignition distributor of an

internal combustion engine,

The operating characteristics of the internal combustion
engine reéuire that the ignition timing be controlled in
accordance with the graph shown in Figurejjrwhere engine
speed is plotted along the horizontal axis and degfees of
ignition advance is plotted on the vertical axis. The input
shaft 11 of the mechanism is driven from the crank shaft of
the engine, and the output shaft 1270f the mechanism operates
the contact breaker assembly, or its equivalent, of the
spark ignition system of the vehicle. The output shaft 12
additionally carries the sparkihg pulse distribution mechan-
ism, conventionally a rotor arm., As can be understood with
reference to Figure 3 the requirements are that in the rest
condition of the engine there is zero degrees of advance,

It is to be understood however that Zerqrdegrees of advance
is zero degrees of advance of the 6utput shaft 12 in relat-
ion to the input shaft 11, and does nOtrnecessarily repres-—
ent the static ignition timihg requirement'of the engine,
For example the static ignition timing of the ehgine may be
8 degrees before top dead centre, butrfor the purposes of
this Specification refefences made only to the angular
relationship of the output shaft 12 and the input sh&t 11,
and with the engine stétionary the angular felationship of
the shaft 12 to the shaft 11 is zero degrees of advance. It
is required that until the engine speed reaches A revolutions
per minutes there shall be no advance of the shaft 12 relat-

ive to the shaft 11. Between engine speeds A and B it is
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required that there shall be a gradual advance of the shaft
12 in relation to the shaft 11 until at speed B x degrees of
advance has occurred. Thereafter, between speed B and speed
C it is required that there should be no further advance,
until speed C has been exceeded, DBetween speeds C and speed
D there is required again to be a gradual increase in advance
until at speed D the degree of advance is x degrees plus y
degrees. After speed D it is required that there should be

no further advance,

Referring now more specifically to Figures 1 and 2 the
centrifugal mechanism input shaft 11 is formed with an axial
extension lla upon which is rotatably mounted a hollow out-
put shaft 12, A first plate 13 is rigidly secured to the
shaft 11 and extends transverse thereto, the shaft 11 ex-
tending from one face of the plate 13 and the extension 1lla
extending from the opposite face of the plate 13. At a pair
of diametrically opposite points of equal radius the plate
13 carries first and second pivot posts 14, 15 extending
parallel to the axis of rotation of the shafts 11, 12.
Pivotally mounted on the posts 14, 15 are respective control
weights 16, 17 the control weights 16, 17 being movable
pivotally relative to the posts 14, 15 under centripetal
force as the shaft 11 rotates.

Mounted at the lower end of the shaft 12 for angular move-
ment relative to the shaft 12 about the axis of rotation of
the shaft 12 is a second plate 18 lying parallel to, but
spaced from the plate 13. A third plate 19 extending parall-
el to the plate 18 lies between the plate 18 and the control
weights 16, and is pigidly secured to the output shaft 12.
Between the third plate 19 and the first plate 13, and co-
operating with the control weights 16, 17 is a plate-like
cam member 21 which is rigidly secured to the plate 19 by
means of posts 22, 23 extending parallel to the.axis of
rotation of the shafts 11, 12 in a direction away from the
plate 13. The posts 22, 23 extend through arcuate slots 2&4,
25 in the plate 18 and terminate at a height above the plate
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18 substantially equal to the helght of termlnatlon of the
“posts 1k, 15,

A first helically wdﬁhd'tensibn'spring'éé is anchored at
one end to the post Ih,—andrat'its other ehd'td:thé,§ost 22,
and a second similar heliballj wound ténsipn spring'is'énch-
ored at one end to the post 23 and at its othéf'éndrto,an
anchor post 28 upstanding from the pl'ate 18, Tt will bé
recognised that sincérthe plate 18 is angularly movable with
respect to the shéft 12 it is,aléo angularly movable with
respect to the plate 19 andréam member 21, Thus .the spring
27 urges the plate 18 to a rest position in relation to the
output shéft 12, the rest p051t10n belng deflned by abutment
between the posts 22, 23 ‘and one ‘end of each,of the respect-
ive arcuate slots Zhg 25, The sprlngr26-act1ng,between the
output shaft 12 and the input shaft 11 ufgeérthe shaft 12 to
a rest position relative to the shaft llrdefiﬁed:by:abutmenf"
.of the cam member 21 with the weights 16, 17, and abutment of
the weights 16, 17 with stdps provided éither oh the cam
member 21 or on the extension 11la of the shaft 11 (the Zero

advance position of the mechanlsm)

When the parts of the mechanlsm are in their rest p031tlons
the spring 26 is arranged to be prestressed, and so even in
the rest position appllgs a force to. the posts 14, ‘22 draw-
ing them towards one,anotﬁér; Siﬁilarly, in the rest pos~
ition of the plate 18 relative to the oﬁtput shaft 12 the
spring 27 is stressea, it:being éppreciated fhaf;fhe SPrings
26 and 27 are assembled to the ‘posts lh 22 and 23, 28 in

a pre-stressed condltlon.,
The operation of the mechaﬁism"is,as follows:~—

With the parts in'theirrrest position, and the,shaff 11
commencing to rotate, then the shaft 12 fbtatés,withrthe
shaft 11, by virtue oftthe coupling defined by the weights

16, 17 and the éam member 72'1. - Owing to th'e:pre-stress in
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the spring 26 no movement of the shaft 12 relative to the
shaft 11 occurs until a predetermined speed of rotation has
been reached, at which speed the outward force exerted on
the weights 16, 17 as a result of the rotation, overcomes
the pre-stressing of the spring 26 (speed A). The shaft 12
and plate 19 of course move with the cam member 21 and so
the shaft 12 is advanced angularly about the axis of rotat-
ion of the shaft relative to the shaft 11, At this stage
the plate 18 moves with the shaft 12 since the spring 27
holds the ends of the slots 24, 25 against the posts 22, 23.
As the speed of rotation of the shaft 11 increases the ad-
vance of the shaft 12 relative to the shaft 11 increases
until a face 29 of the plate 18 abuts the post 15 of the
plate 13 (speed B). Thereafter, as the speed of rotation
of the shaft 11 increases further the plate 18 cannot move
angularly with respect to the plate 13, and thus the spring
27 aids the spring 26 in resisting angular movement of the
shaft 12 relative to the shaft 11, However, the force ex-
erted by the weights 16, 17 continues to increase as the
speed increases, and thus the force opposing the combined
action of the springs 26, 27 increases, It will be recalled
that the spring 27 is fitted to the posts 23, 28 with a pre-
determined pre-stress, and thus as the speed increases no
additional advance movement of the shaft 12 relative to the
shaft 11 occurs until the speed of rotation of the shaft 11
has increased to a speed such that the force exerted by the
wieghts 16, 17 overcomes the pre-stressing of the spring 27
(speed C). Thereafter, as the speed increases the cam mearber
21 is moved further by the weights 16, 17 carrying the plate
19 and the shaft 12 with it. The plate 18 no longer moves,
because of its abutment with the posts 15, and thus the posts
22, 23 move along the length of their arcutate slots 24, 25,
The degree of advance of the shaft 12 thus increases with
further increasing speed until the posts 22, 23 abut the

far ends of their respective slots 24, 25 (speed D) at which
point no further movement of the member 21, and therefore the
shaft 12, relative to the plate 13 and therefore the shaft

1l can occur, Thus any further increase in speed does not
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generate a further increase in advance of the shéft 12 rel-

afive to the shaft 11.

It will be récognised;that aé the spced cf fctéticn,cf
the shaft 11 gradually decfeasésrtheﬁ the advance of the
shaft 12 in relatiom to the shaft 11 alscfdecfeéses, the
rrelationship between the adﬁaﬂce of theVShéff 12 and the 7
speed of rotation of the shaft ll,alwéYérbeing1iﬁ'accordance
with the charécteristics illuéfrafed by thé'graﬁh of Figure
3.

It is to be understood that the dlmen51ons of the compon-
ents shown in Flgures 1 and 2, in partlcular the spa01ng bet-
ween the surface 29 and the post 15, and the lengths of the
slots 24, 25 is not necessarlly strlctly in accordance with
the dimensions on the graph in Flgure 3, the dimensions in
Figures 1 and 2 and the graph in Flgure 3 belng shown purely

for purposes of explanaulon.
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CLAIMS:

1. A centrifugal advance mechanism including an input
shaft, an output shaft which is to rotate with the input
shaft and whose angular relationship with the input shaft
is to be wvaried in accordance with the rotational speed of
the input shaft, the input and output shafts having a common
axis of rotation, a first plate fixed in relation to the
input shaft so as to rotate therewith, a weight mounted on
the first plate for pivotal movement relatiwve thereto
about an axis parallel to said rotational axis, a cam
member fixed in relation to said output shaft so as to
rotate therewith, said cam member being engaged by said
weight and being movable thereby as a result of pivotal
movement of the weight and thus effecting angular movement
of the output shaft relative to the input shaft about said
rotational aXis, and, a first tension spring acting between
said first plate and said output shaft and urging said
output shaft angularly to a rest position relative to said
input shaft, characterized in t hat a second plate 18 is
capable of angular movement about said rotational axis
relgtive to said input shaft 11 and said output shaft 12,
and there is provided a second tension spring 27 acting
between the output shaft 12 and the second plate 18 and
urging the second plate 18 with predetermined force to

a rest position defining one limit of the permitted angular
movement of the second plate 18 relative to the output
shaft 12, and, abutment means 135, 29 restricting angular
movement of the second plate 18 relative to the first
plate 13, whereby as the rotational speed of the input
shaft 11 increases from zero, said weight 16, 17 pivots
under the action of centrifugal force relative to said
first plate 13 thus moving said cam member 21 and the
output shaft 12 angularly relative to the input shaft 11
while rotating with the input shaft 11, against the action
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of said first tension spring 26, said second tension spring
27 constraining said second plafe 18 to remain in its rest
position relative to said output shaft 12, and therangular
displacement of the output shaft 12 with respect to the
input shaft 11 increasing as the speed of rotation incrcases
until said abutment means 15, 29 prevents further movement
of the second plate 18 with the output shaft 12 relative

to the input shaft 11 whereupon the angular displacement of
the output shaft 12 relative to the input shaft 11 remains
constant until the speed of roiation has increased suffic-
iently to overcome said predetermined force generated by
said second spring 27, whereupon said output shaft 12 and
said cam means 21 is moved by said weight 16, 17 against
the combined action of the first and second tension springs
26, 27 further to increase the angular displacement of the
ouput shaft 12 with respect to the input shaft 11 with

further increasing speed of rotation of the input shaft 11.

2. A mechanism as claimed in claim 1 characterised in that
a first anchor post 14 extends from saidrfirst plate 13
parallel to said axis of rotation, a second anchor post 22
extends parallel to said first anchor post 14 from the cam
member 21, and said first spring 26 is coupled at one end

to the first anchor post 14 and at its other end to the

second anchor post 22.

3. A mechanism as claimed in claim 2 characterised in
that a third anchor post 23 extends fromVSaid cam member

21 parallel to said axis of rotation, and a fourth anchor
post 28 extends from said second plate 18 parallel to said
third anchor post 23, said second spfing 27 being coupled
at one end to the third amchor post 23 and at its other end
to the fourth anchor post 28.
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L, A mechanism as claimed in any one of the preceding
claims characterised in that a second weight 17 is pivotally
mounted on said first plate 13 for movement about an axis

parallel to the pivotal axis of the first mentioned weight

16,

5. A mechanism as claimed in claim 4 wherein one of
said first and second weights 16, 17 is pivotally mounted

on said first anchor post 14,

G. A mechanism as claimed in claim 3, or in claim 4 or
claim 5 where dependent upon claim 3, characterised in that
a third piate 19 is rigidly secured to said output shaft
12, and said cam member 21 is rigidly secured to said third
plate 19 by means of said second and third anchor posts 22,
23.

Te A mechanism as claimed in claim 3, or in any one of
claims 4 to 6 where dependent upon claim 3, characterised
in that said first and second plates 13, 18 and said cam
member 21 extend parallel to one another, said cam member
21 lies between the first and second plates 13, 18, and

said second and third anchor posts 22, 23 extend through

arcuate slots 24, 25 in said second plate 18,
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