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@ Method of, and apparatus for use in, setting the position of a sensor of a contactless signal generator.

@ Method of, and apparatus for use in, the setting of the
position of a sensor {17) of a contactless signal generator in
an ignition distributor, in relation to the path of rotation of
the vane (23) of the generator. The method includes the step
of engaging with the sensor (17) a component (32, 33) which
moves with the sensor during adjustment, and which has a
thickness equal to the required spacing of a surface of the
vane (23) from a corresponding surface of the sensor (17).
The sensor (17) is moved relative to the casing of the dis-
tributor {11) until the component (32a, 33a) is trapped bet-
ween the corresponding surfaces of the sensor (17) and vane
{23) and the position of the sensor (17) is then fixed relative
to the casing of the distributor (11).
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In an ignition distributor having a contactless
signal generator for supplying control signals to an
electronic ignition system it is necessary, at least
during assembly of the distributor, to set the position
of the sensor in relation to a rotating vane rotation of
which, in use, is sensed by the sensor, and the present
invention relates to a method of, and apparatus for use
in, setting the position of a sensor of a contactless signal
generator in an ignition distributor, in relation to the

path of rotation of a vane of the generator,

In a known arrangement of a contactless signal generat-
or, the sensor is a Hall effect transducer, the vane passing
between the transducer and a magnetic pole, and slots in
the vane causing a periodic disruption in the flow of mag-
netic flux through the transducer. The periodic disruption
of flux is sensed by the transducer which produces corres-
ponding output signals. The vane includes a disc concentric
with the rotor shaft of the distributor, the disc having &
peripheral flange extending at right angles to the plane of
the disc and thus defining a cylinder of circular cross-
section with its axis coextensive with the shaft axis. The
cylindrical flange is formed with a number of equiangularly
spaced slots equal in number to the number of ignition
pulses required in each revolution of the distributor rotor
shaft., The sensor of the generator is adjustably secured
to the distributor base plate, and since the cylindrical
flange of the vane passes between the transducer and the
magnet of the sensor duriné its rotation then it is import-
ant that the flange is spaced from both walls of the slot
defined by the transducer and magnet pole or poles. The
width of the slot in the sensor is such that when the flange
of the vane is at the correct spacing from the magnet pole
or poles then it is also clear of the transducer. It has
also been proposed in an alternative generator construction
for the flange to pass adjacent a face of the sensor, and

in such an arrangement the spacing between the face of the
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sensor and the mutually presented surface of the flange
is critical., ' '

In signal generators of this general type where a
vane rotates adjacent a sensor, or through a slot in a
sensor it has previously been proposed to set the ‘sensor
position by assembling the distributor,'releasing the sensor
fixing screws, and introducing a feeler gauge between the
flange of the vane and the appropriate face of the sensor.
The sensor is then manlpulated relative to the base plate
of the distributor to the correct positioa;and the screws
are then tightened to lock the sensor in the set positionm.
It has been found that such a method'isrproblematicgin that
a degree of skill is required in all cases_oﬁing'to the lack
of acoessibility of the gap:between the- flange and the sen-
sor. Clearly, where the gap is between the inner face of
' the flange and the sensor then owing to the cﬁp-like nature
of the rotatable vane it is almost impossible to insert a
feeler gauge into the gap and thus the gap between the outer
face of the flange and'a;further part of the sensor must be
used. It will be,recognisedzthereforefthat—sihce the gap
which is being set by meansrof the feeler gaugeris'not the,
critical gap, then -inaccuracies in the critieal'gap;setting
may well arise as a result ofrtolerances in the manufacture
of the sensor and the vane. It is an object of the present
invention to provide a method and apparatus whereby the
problems of setting the sensor position in signal generators
of the above described general type are minimised.

A method of setting the position of ‘a sensor of a
contactless signal generator in an ignltion distrlbutor,
in relation to the path of rotation of the vane of the
generator, according to the invention 1ncludes, engaging
with the sensor apparatus including«aVoompohent’which, when
the apparatus is engaged with thersensor, has a surface
spaced by a required distance from an appropriate face of

the sensor, assembling the vane of the generator to the
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rotor shaft of the distributor, moving the sensor relative
to the casing of the distributor until an appropriate face
of the vane engages said surface of said component, said
required distance being such that when said surface is en-
gaged by said appropriate face of the vane then the position
of the sensor relative to the vane is as required, fixing
the sensor in that position relative to.the casing of the

distributor, and, removing said apparatus.

Preferably where said vane is generally cup-shaped and
said face of the vane is an inner surface of the vane then
the method includes, subsequent to the step of fixing the
sensor in position, the step of removing the vane to permit

the subsequent step of removing the apparatus.

The invention further resides in apparatus for use in
setting the position of a sensor of a contactless signal
generator in an ignition distributor, in relation to the
path of rotation of the vane of the generator, the apparatus
comprising a component having a surface to be engaged by
a surface of the vane, and means engagable with the sensor
to locate the component on the sensor in such a position
that said surface of the component is spaced from a pre-
determined surface of the sensor by a distance equal to that
by which it is desired to position said face of the wvane

from said predetermined surface of the sensor.

Conveniently said component has a thickness equal to
sald distance, and said component when engaged with the
sensor has its surface opposite said vane engaging éurface
abutting said predetermined surface of the sensor.

I

Desirably said means engagable with the sensor compris-
es a collar or the like which encircles at least part of

said sensor,

Preferably said component is one wall of a member of
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channel-shaped cross;Section;dthe Vane,'in;use, being

received in the channel,:

Desirably the width of the channel is equal to the
thickness of the part of,the vane to be received therein,

Conveniently the ‘width of said channel ‘section member
is equal to the width of a channel or slot of the sensor,
said member being receivedrin the channelror~slotrof'the
sensor, | - -

Desirably the apparatus is of unitary construction and
is moulded in a synthetic resin material.

One example of the present invention is illustrated
in the accompanying drawings wherein: ,

Figure 1 is an extremely diagrammatic representation
of an ignition distributor incorporating a contactless
signal generator, ,

Figure 2 is an enlarged sectional view of part of the
generator of Figure i, ,

Figure 3 is a plan view of apparatus for use in setting
the position of the sensor of the generator of Figures 1
and 2, , ,
' “Figure 4 is a sectional view on the line 4~4 in Figure
3, and ' ,

Figure 5 is a view similar to Figure 2 but showing the
apparatus of Figures 3 and b in,position.;

Referring to the drauings, the ignition distributor
includes a hollow cup-shaped casing ll within which a. rotor
shaft 12 is journaled : for rotation. The casing 11 is
closed at an open end by an electrically insulating cap 13
and the cap 13 carries a centrally disposed high voltage
input terminal 14 aligned with the axis of rotation of the
shaft 12. Equiangularly disposed around the terminal 14

are high tension output terminals 15 which, in use, are
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electrically connected to respective sparking plugs of an
associated internal combustion engine, Within the casing
11 is a fixed base plate 16 extending at right angles to
the axis of the shaft 12; and adjustably mounted on the base
plate 16 is a sensor 17 of a contactless signal generator,
Carried at the end of the shaft 12 within the casing is a
generally conventional rotor arm 18 including a conductive
element 21 permanently engaged with the input terminal 14,
and co-operating sequentially, during rotation of the shaft
12, with the output terminalis 15, Carried by the rotor arm
18 so0 as to rotate with the rotor arm 18 and the shaft 12
is a flash shield 22 in the form of a disc of electrically
insulating synthetic resin material, and a vane 23 of the
signal generator., The vane 23 is formed from mild steel,
and includes a disc-like portion having a peripheral flange
extending at right angies thereto., The peripheral flange
defines a cylinder of circular cross-section having its
axis coextensive with the axis of the shaft 12, the cylin-
drical flange being formed with a number of equiangularly
spaced s8lots equal in number to the number of ignition
pulses required in each complete revolution of the shaft
12, The flange of the vane 23 co-operates with the sensor
17 to produce a number of output signals, during each rev-
olution of the shaft 12, equal in number to the required
number of ignition (sparking) pulses, These output signals
are used to produce corresponding high voltage sparking
pulses in ancillary equipment, the high voltage sparking
pulses being distributed to the sparking plugs of the engine
in turn by way of the input terminal 14 the rotor arm
element 21 and the output terminals 15,

As can more clearly be seen in Figure 2 the sensor
17 comprises a base moulding 24 which, in use, is anchored
to the base plate 16 by means of screws passing through
elongate slots in the base moulding 24. The moulding 24
includes an integral upstanding limb 25 within which is

provided a Hall effect transducer. The sensor further
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includes a mildrsteelrframe memberr26fcarried'by the mould-
ing 24 and includiné an upstanding limb 27 parallel to the
1imb 25. The frame 26'includesta,seCond 1ihb;28 extending
at right angles to the,limb 27;'tovards'theflimb 25, but
terminating short of therlimszS;, Between the limb 25 and
the moulding 24 the 1imb 27 supports a permanentrmagnet 29
the dipole length of which extends parallel to the limb 28,
Thus one pole of the magnet 29 engages therlimb 27 and the
other pole'ofrthe magnet 29 is'ﬁresented;to:theflimb 25 of
the moulding 2k. It will be recognisedltherefore that there
will be a flow of flux in a curved path between the free end
of the limb 28, and the end of the magnet 29 remote from the
1imb 27, and furthermore it will be recognised'that part of
" this flux flow will pass through the transducer contained

in the limb 25 of the moulding 24k, The limb 25 contains a
mild steel pole piece adjacent the transducer uhich improves
the flux flow from the magnet via the transducer and back to
the 1limb 28,

As can be seen in Figure 2 the sensor contains vhat
is in effect a slot 31'One_wallrofrwhich;is;defined by the
‘limb 25 of the moulding 24 and the other wall of which is
defined by the magnet 29 and the free'end?ofrthe limb 28,
The disc~like portionr232 offthe;vanej2jiextends terallel
to the limb 28 of the frame 27, and the cylindrical flange
23b of the vane 23 extends into the slot. 31.: Since the
flange 23b is formed with apertures, or slots, and is itself
constructed from mild steel, then it will be recognised that
as the vane 23 rotates with the rotor shaft 12 alternately
apertures and solid portions of ‘the flange 23b will pass
between the magnet and limb 28 on the one side, and the
transducer on the opposite side, and thus there will be a
periodic disruption of the flux flow through.the transducer.r
The transducer utilizes this periodic disruption in flux
flow to produce the output signals. e ' .
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When assembling the ignition distributor it is obvious-
ly important that the flange 23b does not rub against either
the 1limb 25 of the moulding 24 or the magnet 29 and limb 28,
Thus adjustment of the position of the sensor 17 relative to
the base plate 16 is required in order to ensure that the
vane 23 runs freely through the slots 31 of the sensor, The
clearances illustrated in the drawings are exaggerated, and
it will be recognised that with the vane 23 in position it
is not possible for an operator to visually check that the
inner surface of the vane is not touching the magnet 29 and
limb 28, In the past it has been necessary to use a feeler
gauge of appropriate thickness inserted between the outer
surface of the flange 23b and the limb 25 to set the gap
between the flange 23b and the limb 25, The thickness of
the feeler gauge was of course chosen to ensure that a gap
would be achieved between the flange 23b and the magnet 29,
As will be recognised the interior of an ignition distribut-
or may well be relatively inaccessible when the distributor
is mounted on an engine, and a certain degree of skill is
required to use a feeler gauge in the appropriate manner,

In order to minimise the problems associated with setting
this, and other types of contactless signal generator the
apparatus of Figures 3 and 4 was developed. The apparatus
comprises & single synthetic resin moulding in the form of

a pair of interconnected collars 32, 33. The collar 32 is
shaped closely to encompass the portion of the sensor 17 to
the left of the slot 31, and the collar 33 is shaped closely
to encompass the limb 25 of the moulding 24. When the app-
aratus is engaged with the sensor 17 it will be recognised
that a portion 32a of the wall of the collar 32 and a portion
332 of the wall of the collar 33 both lie within the slot

31. The wall thickness of the portions 32a, 33a is controlled
closely during the manufacture of the apparatus in order that
the gap between the two wall regions 32a, 33a is equal to

the thickness of the flange 23b of the vane 23, and also to

ensure that their thicknesses are egual,
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The use of the apparatne3ie,ee'follows.’ After assembly
of the sensor 17 to the base plate 16' but before attach-
ment of the rotor arm aseembly 18, 22, 23, to the shaft 12
the fixing screws of the eensor 17 are released to permit
movement of the sensor reletive to the:base plate 16 and the
apparatus 32, 33 is'engeged with'the'eeneor; The rotor arm'
assembly 18, 22, 23 is then engaged with the ‘shaft 12 80
that the flange 23b of the,vepe 23 enters between,the wail
portions 32a and”33a of the coiler3132{ 33 In order for
the flange 23b to enter between the. portions 32a, 33a it
will in all probability be necessary ‘to move. the seneor
relative to the base plete.' When the rotor arm aeeembly is
in its final positioﬁ on the shaft 12 with the flange 23b
passing into the channel defined by the wall portions 32a,
33a, the fixing screws of the ‘sensor 17 are tlghtened to
set the position of the sensor relative to the base plate.
The rotor arm assembly is then removed - and the apparatus
32, 33 is lifted off the sensor 17,:andreithe:idiecarded, or
stored for future use, Therrotor erﬂ{as;embl& is then re-
placed, and since the positibn ofrtﬁerseeeoroi7'waerfixed
with the apparafos 32,733 inrpositioﬂ, and;einoe:therrotor
~arm assembly has only'one‘COrreot oriehtetiOn*on the shaft
12, then the flange 23b when the rotor arm assembly is re-
placed, will pass mldway between the. magnet 29 and limb- 28
on the one hand, and the limb 25 ofrthe moulding.2h on the
other hand; Cleefly,'thersetfingiof the sensor 17 by use
of the appafatus,Bz, 33 is exceedingly eimple,‘ano'does not
require a level of ekill_iheahyrﬁey compafeble'with.the level
of &i11 required to u%iiiee a fee1er'geuge; In particular,
the wall section'32a of'the'collar 32'of'the apparatus en;
sures that the inner face of the flange 23b is spaced from
the magnet 29 and limb 28 even though these parts cannot be
seen with the vane 23 in position. '

The sensor of the generator described above utiliﬁee
a Hall effect transducer. However, many‘elternatiVe arrange=-

ments ueing a eimilar'type of vane 23 erefpoeeible., In each
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of the alternative arrangement there is some requirement

for accurancy in setting the position of the sensor 17, and
thus an apparatus similar to that shown in Figures 3 and 4
can be produced for such alternative arrangements. For
example, a known alternative is an optical arrangement ut-
ilizing a light source in place of the magnet 29 and a
photosensitive device in place of the Hall effect transducer,
Again it is necessary to ensure that the slotted flange of
the vane runs freely between the light source and the photo-
sensitive device. Thus an apparatus similar to that shown
in Pigures 3 and 4 can be produced, the shapes of the collars
of course being altered to suit the different shaping of the
sensor, In both the optical device, and the Hall effect
device described above the spacing is not critical provid-
ing that the vane 23 can rotate through a complete revolu-
tion without touching any part of the sensor, Thus during -
the setting operation it is advisable to cause the shaft

12 and therefore the vane 23 to pexrform at least cne complete
revolution to ensure accurate setting. However, there are
sensors which require a more specific air gap to be set
between the flange of the vane and some part of the sensor,
In such arrangements the degree of skill required when sett-
ing the position of the sensor by means of a feeler gauge

is far greater than with the optical, and Hall effect arr-
angements, Moreover, where the gap between the flange of
the vane and the part of the sensor lies within the confine-
es of the vane 23 then of course it is not possible to
introduce a feeler gauge, and the sensor will carry an
external reference point so that the feeler gauge is insert-
ed between the external reference point and the outer face
of the flange., Even though a high degree of skill may be
utilized, the effect of tolerances in the manufacture of

the sensor and the vane may still prejudice the accuracy

of the gap which is ultimately set, However, utilizing an
apparatus similar to that illustrated in Figures 3 and &4
will overcome such problems, and will permit setting of the

sensor with minimal skill, For example, in such an arrange=-
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ment it may be pOSSlble to dispense with the collar 33 and
wall portion 33a leaving the apparatus with a collar equiv-
alent to the collar 32,. The thlckness of the wall portion
32a of the collar 32 would then be controlled very accurate-
ly so as to be equal to the exact thlckness of the gap needed
between the inmner face of the flange 23b and the appropriate
part of the sensor, VWhen using the apparatus the gap, and
the collar 32 althoughrobccured from,view by the vane 23

can be used to set the gap éccurately merelyrby sliding the
sensor 17 relative to the base plate unt11 re51stance to
further movement is felt. At this point of course the wall
portion 322 is being trapped directly between the inner face
of the flange 23b and the surface of the appropriate part

of the sensor, and the:gép between the flange 23,and'the
surface of the appropriate part of thc;sénsor muot therefore
be correct. However, with such an arrangéﬁent it méj be
preferable not to dispenée with the'whole'of'the'collar'33,
and to retain at least the wall portlon 33a thereof since
all that is then requlred during the settlng operatlon is

to ensure that the rotor arm is correctly seated on the rotor
shaft with the flange 23b correctly seated between the wall
portion 32a, 33a. Then, assuming that:the thicknesses of

the wall portions 32a and 33a are correct; and assuming

also that the collar 32 is such that therinnérrface of the
wall portion 32a engages the surface of the appropriate part
of the sensor, then thecgap betweeh tﬁe'flaﬁge 233 and the
sensor must be correct, and'thereris ho:geed for the oper-
ator to form a Subjecfive'vieﬁ of'whethcrror,not the wall

portion 322 is touching the,inner:surfacc'of the flange 23b.
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CLATMS:

Te A method of setting the position of a sensor of a
contactless signal generator in an ignition distributor,

in relation to the path of rotation of the wvane of the
generator, characterized by comprising the steps of engag-
ing with the sensor 17 apparatus 32, 33 including a compon=-
ent 32a, 33a which, when the apparatus is engaged with the
sensor, has a surface spaced by a required distance from an
appropriate face of the sensor, assemblying the wvane 23

of the generator to the rotor shaft of the distributor,
moving the sensor 17 relative to the casing of the distrib-
utor until an appropriate face of the vane 23 engages said
surface of said component 32a, 33a, said required distance
being such that when said surface is engaged by said approp-:
riate face of the wvane 23 then the position of the sensor

17 relative to the vane 23 is as required, fixing the sensor
17 in that position relative to the casing 11 of the distrib-

utor, and, removing said apparatus 32, 33.

2, A method as claimed in claim 1 characterized in that
said vane is generally cup-shaped and said face of the wvane
is an inmer surface of the vane, characterized in that
subsequent to the step of fixing the sensor 17 in position,
there is provided the step of remoying the wvane 23 to permit

the subsequent removal of the apparatus 32, 33.
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3. Apparatus for use in setting the position of a sensor
of a contactless signal generator in an ignition diétributor,
in relation to the path of rotation of the wvane of the
generator, the apparatus being characterized by comprising
a component 32, 33a having a surface to be engaged by a
surface of the vane 23, and means 32, 33 engageable with

the sensor 17 to locate the component 32a, 33a on the sensor
17 in such a position that said surface of the component is
spaced from a predetermined surface of the sensor 17 by

a distance equal to that by which it is desired to position
said face of the vane 23 from said predetermined surface of

the sensor 17.

4, Apparatus as claimed in claim 3 characterized in that
said component 32a, 33a has a thickness equal to said
distance, and, said component 32a, 332 when engaged with
the sensor 17 has its surface opposite said vane engaging
surface abutting said predetermined surface of the sensor

17.

5. Apparatus as claimed in claim 3 or claim 4 character-
ized in that said means engageable with the sensor 17 com-
prises a collar 32a, 33a or the like which encircles at

least part of said sensor 17.

6. Apparatus as claimed in any one of claims 3 to 5
characterized in that said compohet 32a, 332 is one wall of -
a member of channel-shaped cross~section, the wvane 23, in use,
being received in the channel.

7. Apparatus as claimed in claim 6 characterized in +that
the width of the chammel is equal to the thickness of the
part 23b of the vane 23 to be received therein,

8.  Apparatus as claimed in claim 6 or claim 7 characteriz-
ed in that the width of said channel section member is equal
to the width of a channel or slot 31 of the sensor 17, said
member being received in the channel or slot 31 of the

sensor 17,
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9, Apparatus as claimed in any one of claims 3 to 8
characterized by being of unitary construction and by

being moulded in a synthetic resin material,
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