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[57) ABSTRACT

A distributor for a contactless ignition apparatus of an
internal combustion engine is disclosed. An ignition
control circuit unit of contactless type is comprised of a
case containing the ignition control IC circuit and a
mold resin of the pick-up coil integrally formed with
the case. The distributor contains closed magnetic cir-
cuit-forming means comprising a distributor shaft rotat-
able in synchronism with the engine, a reluctor or rotor
fixed on the shaft and having claws 1n the number corre-
sponding to the number of engine cylinders, a stator
having a pair of claws opposed to the claws of the reluc-
tor and mounted on the movable base of the angle ad-
vancer for advancing the ignition timing in response to
a negative vacuum pressure, and a permanent magnet
for generating a closed magnetic circuit through the
reluctor stator and shaft. The pick-up coil of the ignition
control circuit unit is arranged to cross the closed mag-
netic circuit, which unit is fixed within the distributor.

25 Claims, 7 Drawing Figures

STIIITT D~

& ﬁi_'wf',;'

ﬁ — _;“ﬁ."‘“‘
Nt
RN

Ly

Y

PR R o
b ﬂ F'r",l -y
“v Y I"' 2
LY ] LRLTY - 1 -l ¥
. N +j LY L
""-5....‘.1"
-
S




Re. 32,168
|
I

|
__LIO4
1

Ol g

%
3 o8 | - j
O = 77T 2L 238\ TS = -
o BERERT 2 vioa s .
3 ™ 7 /s J — O |[ .ﬁ___ﬁw
. Q0 N—— “ Nassl” R
2 o gl hed oh o U]
A R oo [NAY SN NS e
. OUUSOOOINTETTS SR T L2
: _ S
| m !‘lﬂfylr_ﬁwv/, .m.ﬂ','l?!.! _‘ _.‘&\.\E:q voers GEIINs.
i / S T ] B e
% %ﬁ | / | O _ﬂw m_ “ 340
NS 285 o
__ hiEINL
| IS %\\\\m ” __mﬁwa
pRaA

B

i

. .. N\ L
'mHW\-\M\\§\$ﬂZﬂ!.&

-_u.lu,‘

f z N
> -

L7277

. [SWITCHING
ELEMENT

p——— -
e

U.S. Patent Jjun. 3, 1986
-l-VBc:



U.S. Patent Jun. 3, 1986 Sheet2 of4 Re. 32,168




U.S. Patent Jun. 3, 1986 Sheet3of4 Re. 32,168

22|

FIG 5
.2._9\ 33
32 |
293 || | 29
291~ 8
sl
< 2/ 292
S P
293|204
FIG 6
A
LL)
2 c
3
d
~ 0
a —= TIME



Re. 32,168

Sheet 4 of 4

U.S. Patent jun. 3, 1986

111141
dOLSISNVHL
NOLLO31 10
TINIIS

_—ma &

¢l



Re. 32,168

1

DISTRIBUTOR FOR CONTACTLESS IGNITION
APPARATUS FOR INTERNAL COMBUSTION
ENGINE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

The present invention relates to a distributor for a
contactless ignition apparatus for an imternal combus-
tion engine, or more in particular to a distributor for the
contactless ignition apparatus for the internal combus-
tion engine so constructed that the distributor contains
a pick-up coil for detecting the ignition point and a
semiconductor control circuit for amplifying an ignition
signal and applying it to the igniton coil.

In the contactless ignition apparatus, a small voltage
signal generated in the pick-up coil is amplified by an
amplifier, the output of which is used to control a semi-
conductor switch for interrupting the primary current
of the ignition coil. As disclosed in U.S. Pat. No.
3,882,840, and ignition control circuit comprising an
amplifier circuit and a transistor circuit for detecting the
small voltage signal generated from the pick-up coil and
a circuit for energizing the switching element are driven
by a very low voltage and current thanks to the intro-
duction of integrated circuits.

The pick-up coil is contained within the distnibutor,
while the ignition coil is disposed far away from the
distributor, and therefore the pick-up coil, the control
circuit and the ignition coil are connected by long
WIIes.

In view of the above-mentioned fact that the control
circuit including integrated circuits is driven by a low
voltage or current signal, the problem is posed that the
ignition timing is disturbed by such noise as a surge
voltage of the high-voltage distribution cord and a stray
magnetic field from the pick-up coil.

According to a well-known method for solving this
problem of noise as disclosed in U.S. Pat. No. 3,888,225,
the transistor circuit for detecting the ignition timing
signal, the amplifier circuit, the semiconductor switch-
ing element and the energization circuit for the switch-
ing element are constructed as one electronic circuit
unit of several integrated circuits and arranged in the
distributor containing the pick-up coil, thus minimizing
the wiring length from pick-up coil to the control cir-
cuit and within the control circuit.

In this construction with the control circuit incorpo-
rated within the distributor, the pick-up coil, the control
circuit and the means for forming the closed magnetic
circuit are required to be mounted in a limited space.
This inconvenience must not lead to the bulkiness of the
distributor nor to the difficulty of assembly work.

Another factor to be taken into consideration is the
radiation of heat generated by the semiconductor
switching circuit 1n the control circuit.

Accordingly, it 1s an object of the present invention
to provide a distributor for the contactless ignition ap-
paratus in which the pick-up coil, the control circuit
unit and the means for forming the closed magnetic
circuit are constructed in a simple way to minimize the
size of the distributor on the one hand and to facilitate
distributor assembly work on the other hand while at
the same time taking into consideration sufficient heat
radiation from the control circuit.
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The feature of the present invention resides in that the
IC control circuit of the contactless ignition apparatus 1s
contained in the case formed integrally with the mold
resin of the pick-up coil, that a closed magnetic circuit
is formed within the distributor by a reluctor or rotor
including a permanent magnet, a movable base, a stator
and the distributor shaft, that the pick-up coil is ar-
ranged in a manner to cross the closed magnetic circuit,
and that the case containing the control circuit inte-
grated with the pick-up coil is arranged in a manner to
contact a member high in thermal conductivity in the
distributor.

According to one aspect of the present invention,
there is provided a distributor for the contactless i1gni-
tion apparatus of the internal combustion engine, com-
prising a distributor shaft adapted to rotate in synchro-
nismm with the engine, a distribution rotor mounted on
the top of the shaft, an electrode for receiving power
from the distribution rotor, a distributor cap to which
the electrode is fixed, a housing combined with the cap
to form the outline of the distributor and supporting the
distributor shaft at the center thereof, a closed magnetic
circuit formed by a permanent magnet in the housing,
and means for changing the magnetic fluxes in the
closed magnetic circuit at the time of ignition of the
engine, the distributor further comprising a contactless
ignition control circuit unit including an annular pick-
up coil molded of resin, a case integrally coupled to the
pick-up coil, and a control circuit module for the 1gni-
tion control circuit which is contained in the case, the
unit being fixedly arranged in such a manner that the
pick-up coil crosses the closed magnetic circuit in the
distributor and that the case is in contact with a heat
conductive member in the distributor.

According to another aspect of the present invention,
there is provided a distributor for the contactless 1gni-
tion apparatus of the internal combustion engine, com-
prising a reluctor adapted to rotate with the distributor
shaft and having a plurality of claws as many as the
cylinders, which are formed on the periphery thereof at
regular spatial intervals, a stator opposed to the claws
and having at least one claw, a movable base carrying
the stator, a2 fixed base for rotatably supporting the
movable base and having the periphery thereof fixed to
the housing, and a permanent magnet fixed to [teh] the
movable base, the closed magnetic circuit including the
distributor shaft, the movable base, the stator, the reluc-
tor and the permanent magnet.

According to still another aspect of the present inven-
tion, there is provided a distributor for the contactless
\gnition apparatus for the internal combustion engine,
wherein the movable base includes a semicircular flange
and a cylindrical section integrally formed at the central
part of the chord of the semicircular flange, the fixed
base is apnular in shape, the cylindrical section of the
movable base is loosely fitted on the inner periphery of
the fixed base, the flange of the movable base is rotat-
ably supported on the upper side of the fixed base, the
distributor shaft is arranged through the cylindrical
section of the movable base, the stator 1s fixed on the
semicircular flange of the movable base, a heat-conduc-
tive mount is fixed on that part of the fixed base which
is not covered by the movable base, the case of the
contactless ignition control circuit unit is fixed on the
mount, and the pick-up coil of the unit iIs arranged
around the shaft at a position intermediate of the mov-
able base and the reluctor.
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According to a further aspect of the present inven-
tion, there 1s provided a distributor for the contactless
ignition apparatus for the internal combustion engine,
wherein a distributor housing contains a reluctor driven
by the engine and forming part of the magnetic circuit,
a stator opposed to the outer periphery of the reluctor
through a predetermined size of gap and forming part of
the magnetic circuit, a permanent magnet arranged in
part of the magnetic circuit, a pick-up coil for detecting
changes in the magnetic fluxes occurring in the mag-
netic circuit, and a control circuit for interrupting the
primary current of the ignition coil in response to the
detection signal generated in the pick-up coil, said
reluctor including claws equal in number to the engine
cylinders and formed at regular spatial intervals on the
outer periphery thereof, the stator including two claws
being formed at an interval of 180 degrees on both sides
of the reluctor, the two claws of said stator being

aligned in a line crossing the rotational center of the -

reluctor.

The above and other objects, features and advantages
will be made apparent by the detailed description taken
in conjunction with the accompanying drawings, in
which:

FIG. 11s a longitudinal sectional view of the distribu-
tor according to an embodiment of the present inven-
tion taken along line I—I in FIG. 2 (excluding the
wires):

FIG. 2 1s a plan view of the distributor without the
cap;

FIG. 3 i1s a partially sectional perspective view of the
molded resin member for integrating the pick-up coil
and the control circuit case;

FI1G. 4 15 a perspective view of the movable base;

FIG. § 1s a perspective view of the stator; {and]

FIG. 6 shows the waveform of the voltage generated
across the pick-up coil[.]

FIG. 7 is a schematic view of an ignition control circuit
means for an ignition apparatus constructed in accordance
with the present invention.

Embodiments of the present invention will be de-
scribed in detail below with reference to the accompa-
nying drawings. In FIGS. 1 and 2, reference numberal
1 shows a housing of the distributor, and numeral 2 a
cap. A shaft 3 rotated by the engine cam shaft is rotat-
ably supported on the housing 1 by bearings 3B and 3C.
A sleeve 3A 15 rotatably fitted in the shaft 3. An annular
reluctor 4 is fixed on the outside of the sleeve 3A. Four
magnetic poles 4A, 4B, 4C and 4D are protruded from
the outer periphery of the reluctor 4. A circular fixed
base 3 having a center hole for passing the shaft 3 is
fixed in the housing 1 by means of scres 51 and 52 as
shown in F1G. 2. An aluminum support 6 for mounting
the control circuit is fixed by the screw 7 on one side of
the fixed base § with respect to the shaft 3. A case 9
contatning the control circuit module 8 is fixed on the
support 6 by means of screws 10 and 11.

The case 9 is formed integrally with resin for molding
the annular pick-up coil 13 as shown in FIG. 3.

As shown in F1G. 1, the signal terminal 15 connected
with the pick-up coil 13 extends in the case 9 and is
connected with the signal receiving terminal 81 secured
to the control circuit module 8. The output lead-out
terminal 16 1s also molded integrally with case 9, and an
end thereof is extended in the case 9 and connected with
output terminal 82 secured to the control circuit module

8.
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The control circuit module 8 comprises a chip sec-
tion, and an ignition signal generator circuit section
including a signal detection transistor, an amplifier cir-
cuit and a drive circuit for the output transistor.

The base 83 is made of a nickel-plated aluminum
plate. Aluminum oxide, copper and molybdenum layers
are deposited on the aluminum plate 83 in that order by
bonding or soldering, followed by the soldering of the
output transistor chip on the molybdenum layer. The
signal generating circuit section, on the other hand, is
configured in such a manner that a circuit board printed
with resistors is bonded on the aluminum base 83, on
which a monolithic IC chip of an amplifier circuit, chip
capacitor, a signal receiving terminal 81 and an output
terminal 82 are mounted by soldering.

The case 9 has two holes. The periphery of the alumi-
num base 83 of the control circuit module 8 is bonded to

‘the edge of a hole of the case 9 in such a manner as to

face the inside of the case 9. Next, the terminals 15, 81
and 16, 82 are connected with each other through the
other hole as mentioned above. Silicon resin in gel form
1s applied and covered on the module 8, and the hole is
closed by the resin plate 14, thereby integrating the
pick-up coil 13 with the control circuit module 8.

The case 9 includes the flanges 17, 18 and the annular
section 12 integrated with each other as shown in FIG.
3. The inner diameter of the center hole of the annular
section 12 1s larger than the outer diameter of the sleeve
3A, so that in the assembled condition the sleeve 3A
passes through the center hole 21. With the annular
section 21 fittingly engaged with the sleeve 3A, the case
9 is fixed to the mount 6 with screws 10 and 11 through
small holes 19 and 20 of flanges 17 and 18. The alumi-
num base 83 of the control circuit module 8 is thus
brought into close contact with the aluminum mount
thereby forming a path for radiating the heat generated
by the output transistor.

Numeral 34 shows a lead wire connected with the
output lead-out terminal 16 which is taken out through
the rubber bushing 83. The cam plate 37 is fixed at the
lower end of the sleeve 3A loosely fitted in the shaft 3.
A radially extending slot 38 is notched in the cam plate
37. The weight support 39 fixed to the shaft 3 is ar-
ranged under the cam plate 37. A pair of crescentshaped
weights 35 and 36 with an end thereof rotatably sup-
ported by the pin 40 are arranged on the weight support
39 symmetrically with respect to the shaft.

'The other end of the weights 35 and 36 is kept urged
by a spring (not shown) toward the shaft 3. When the
centrifugal force due to the rotation of shaft 3 exceeds
the spring force, the weights begin to rotate around the
supporting points. Upon the rotation of the weights, the
forward ends of the weights move outwardly in radial
direction. A pin 41 is secured to the forward end of the
weight 35 and engaged with the slot 38 of the cam plate
37. Therefore, when the forward ends of the weights 35
and 36 move outwardly in radial direction with the
rotation thereof, the cam plate 37 receives the turning
effort of the weights 35 and 36 through the pin 41 en-
gaged with the groove 38 and begins to rotate.

Since the cam plate 37 is secured to the sleeve 3A, the
rotation of the cam plate 37 causes the sleeve 3A to
rotate slightly with respect to the shaft 3. The angle of
this rotation is associated with the length of the slot 38
of the cam plate 37.

Upon rotation of the sleeve 3A with respect to shaft
3, the claws 4A, 4B, 4C and 4D of the reluctor 4 fixed
on the sleeve 3A begin to rotate with respect to the
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position of the stator 29 (described later), so that the
timing of generation of the ignition signal 1s adjusted
with the deflection of the rotational angle as an advanc-
ing angle of ignition timing.

These elements make up the well-known centrifugal
angle advancing mechanism and are described in detail
in U.S. Pat. No. 2,306,549.

Numeral 22 shows a movable base including, as
shown in FIG. 4, a semicircular flange section 221 and

a cylindrical portion 222 formed at the central part of 10

the chord of the flange section. The cylindrical portion
222 has a center aperture 223 for passing the sleeve 3A.
The cylindrical permanent magnet 28 i1s fixedly press-
fitted on the inner peripheral wall of the aperture 223 as
shown in FIG. 1L

The fixed base S secured to the inner periphery of the
housing 1 has a central aperture through which the
shaft 3 is passed. The cylindrical portion 222 of the
movable base 22 is loosely fitted into the aperture of the
fixed base 3.

A ball 23 supported by the ball support 231 is held
between the lower side of the flange section 221 of the
movable base 22 and the upper side of the fixed base 5,
so that the movable base 22 is rotatably arranged on the
fixed base.

An annular groove 224 i1s formed at the lower outer
periphery of the cylindrical portion 222 of the movable
base 22, and the spring 228 is fitted into the annular
groove 224. The spring 228 includes an arm extending
radially, at the forward end of which a ball 24 1s sup-
ported. The arm of the spring 228 functions to press the
ball 24 against the back side of the fixed base §, thus
facilitating smooth rotation of the movable base 22.

The movable base 22 1s engaged with a lever 26,
through the screw 27, extended from the vacuum angle
advancing mechanism 2§, so that the movable base 22 1s
rotated in response to the displacement of the lever 26
of the vacuum angle advancing mechanism 25 which i1s
caused by load changes of the engine.

The small hole 227 (shown in FIG. 4) formed in the
flange section 221 of the movable base 22 1s for passing
the screw 27 for fixing the lever 26.

The stator 29 is secured on the movable base 22 by
screws 30 and 31. The stator 29 is formed of a steel plate
by press work, and as shown in FIG. §, includes a pair
of arms 291 extending in parallel to the shaft 3 and a
base 292 connecting the lower ends of the arms. A pair
of claws 32 and 33 are formed on the inside of the upper
ends of the arms 291. When the stator 29 is fixed on the
movable base 22, the hypothetical line connecting the
claws 32 and 33 crosses the center of the shaft 3. When
the reluctor 4 rotates a predetermined angle, the claws
4B and 4D of the reluctor 4 are positioned in the hypo-
thetical line at the same time. Also, when the reluctor 4
rotates another predetermined angle, the claws 4A and
4C of the reluctor 4 are aligned in the hypothetical line.
When the claws of the reluctor 4 are opposed to those
of the stator 9, the distance between the claws 32 and 33
of the stator and the reluctor 4 is minimized, thereby
forming small gaps G1 and G2.

The small holes 22§ and 226 formed in the flange
section 221 of the movable base 22 are ones into which
screws are inserted for fixing the stator 29.

The procedures for assembling this embodiment will
be explained below. The weight support 39 carrying the
weights 35 and 36 is fixedly press-fitted on the shaft 3.
The shaft 3 is inserted into the central hole of the hous-
ing and the sleeve 3A press-fitted with the cam plate 37

5
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is fitted on the shaft 3. At the same time, the pins 41 and
40 of the weights 35 and 36 engaged the slot 38 of the
cam plate 37. ‘

The movable base 22 and the fixed base § are com-
bined with each other separately and the resulting as-
sembly is fitted on the sleeve 3A from above, and the
fixed base 5 is fastened to the housing 1 with screws 51
and 52. Under this condition, the lever 26 of the vacuum
angle advancing mechanism 1s engaged with the mov-
able base 22 with screw 27.

The stator 29 may be either mounted in advance on
the movable base 22 or alternatively mounted on it after
the assembly of the movable base and the fixed base 1s
built in the housing as desired.

The mount 6 i1s required to be screwed 1n advance
from the back side of the fixed base. If the shape of the
mount 6 is changed to enable it to be screwed from the
upper side, however, the mount 6 may be screwed after
the fixed base 5 1s built .

A hill functioning as a mount may be formed in ad-
vance on the fixed base, in which case neither the mount
nor the work for fixing the mount is needed.

The ignition control circuit unit including the pick-up
coil 13 and the control circuit module 8 integrated with
each other is fixed on the mount 6 with screws 10 and 11
in such a manner that the annular section 12 formed by
the pick-up coil 13 is fitted from the upper end of the
sleeve 3A and the case 9 1s rested on the mount 6. At the
same time, the end of the lead wire 34 passed through
the bushing 53 1s connected with the output lead-out

- terminal 16 projected upward of the case 9, thus fixing
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the bushing 53 to the notch of the housing 1.

Next, the reluctor 4 is fittingly inserted from above
the sleeve 3A, and the spring 3D (FIG. 2) 1s pressed into
the fitting joint of the sleeve 3A and the reluctor 4 to
prevent the removal or rotation thereof.

Numeral 3E shows a screw secured to the top of the
shaft 3, and numeral 3F a washer for preventing re-
moval of the sleeve 3A. Finally, the distribution rotor
100 is press fitted into the top of the sleeve 3A and the
cap 2 is fixedly covered on the housing 1, thus complet-
ing the assembly work.

The operation of the distributor for the contactliess
ignition apparatus thus assembled will be explained
below.

The permanent magnet mounted on the inner periph-
ery of the cylindrical portion of the movable base 22
forms a closed magnetic circuit ¢ as shown by the ar-
rows of solid line in FIGS. 1 and 2. This closed mag-
netic circuit is passed through the movable base 22,
stator 29, reluctor 4, sleeve 3A, shaft 3, permanent mag-
net 28 and the movable base 22. The pick-up coil 13,
which is arranged to surround the sleeve 3A, crosses the
closed magnetic circuit ¢.

Upon rotation of the reluctor 4 with the rotation of
the shaft, the gaps G1 and G2 between the claws 4A to
4D of the reluctor 4 and the claws 32 and 33 of the
stator 29 undergo a change. This causes a change 1n
magnetic fluxes within the closed magnetic circuit ¢.
As a result, and induced voltage corresponding to the
change in magnetic fluxes s generated in the pick-up
coll 13 crossing the closed magnetic circuit ¢. This
voltage is generated four times for each rotation of the
reluctor 4, 1.e., the shaft 3, in the waveform as shown in
FIG. 6.

At point a in FIG. 6, the gap between the claws of the
reluctor 4 and those of the stator 29 is largest, 1.e., the
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reluctor 4 i1s rotated 45 degrees clockwise from the
condition of FIG. 2.

When the reluctor 4 further rotates clockwise to such
a degree that the claws 4A and 4C of the reluctor 4A
approach the claws 33 and 32 of the stator 29, then the
voltage of the waveform as shown by a to b in FIG. 6
Is generated at the signal terminal 15 of the pick-up coil
32. At point b, the claws of the reluctor 4 are positioned
in opposed relation with the claws of the stator 29.
From point a to b, the magnetic fluxes in the closed
magnetic circuit ¢ increase and reach the maximum at
point b.

Upon further clockwise rotation of the reluctor 4, the
claws of the reluctor 4 begin to go away from the claws
of the stator 29, so that the magnetic fluxes in the closed
magnetic circuit ¢ suddenly being to decrease. As a
result, the induced voltage generated in the pick-up coil
13 instantaneously changes from the negative maximum
value to the positive maximum value as shown by a to c
in FIG. 6.

At the time of waveform change from point b to ¢
which makes up the ignition timing, the control circuit
cuts off the primary winding current of the ignition coil
{not shown), thus inducing a high voltage in the second-
ary winding.

Upon further clockwise rotation of the reluctor 4, the
claws of the reluctor and the stator come away from
each other. When the reluctor 4 rotates 45 degrees, the
change 1n magnetic fluxes ceases and the electric poten-
tial at the terminal 1S of the pick-up coil 13 is reduced to
zero as shown by d in FIG. 6. The same process of
operation 1s repeated, thereby producing a continuous
AC waveform as shown in FIG. 6.

The magnitude of the voltage generated at the signal
output terminal 15 of the pick-up coil 13 is determined
by the magnetic fluxes crossing the pick-up coil 13.
These magnetic fluxes, in turn, are dependent on the
- gaps between the claws of the stator 29 and those of the
reluctor 4, so that the larger the gaps, the fewer the
-magnetic fluxes, and vice versa.

The quality of the gaps is greatly affected by the
accuracy of the mounting position of the stator 29. In
view of the fact that it is impossible to totally eliminate
the clearance between component parts or production
errors in assembly, different distributors have different
gaps. As a result, the voltage generated at the terminal
of the pick-up coil 13 greatly varies from one distributor
to another.

The operating timing, time of supplying current to
the primary winding and ignition timing are determined
by the control circuit in a predetermined voltaage
value. Therefore, the fact that the voltage generated at
the pick-up coil 13 varies from one distributor to an-
other leads to the inconvenience that the time of current
supply to the primary winding or the ignition timing
varies from one distributor to another. Such an inconve-
nience does not occur in this embodiment in which the
stator 29 has a novel construction as mentioned above.

In other words, the claws 32 and 33 integrated with
each other are arranged in opposed relation along a line
passing the center of the shaft 3, so that the two gaps G1
and G2 are always formed between the claws 32, 33 and
the claws of the reluctor 4. When one of the gaps in-
creases, the other decreases, thus offsetting any increase
in magnetic reluctance.

As a result, the sum of the magnetic fluxes passing
through the gaps G1 and G2 remains substantially the
same without regard to the magnitude of the gap G1 or
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G2. Thus, the number of magnetic fluxes crossing the
pick-up coil 13 is substantially not affected by the mag-
nitude of the gap G1 or G2, and therefore the above-
mentioned inconvenience of the output voltage of the
pick-up voltage varying from one distributor to another
1s eliminated.

This stator structure does not occupy much space
within the distributor and therefore is especially effec-
tively used with the distributor within which the con-
trol circuit module is mounted.

In the case where the vacuum angle advancing mech-
anism engaged with the movable base 22 or the centrifu-
gal angle advancing mechanism engaged with sleeve
3A fails to operate, an ignition spark is generated at the
plug when the engine piston is just reaching the top
dead center. ,

When the signal input terminal 81 of the control cir-
cuit 80 is impressed with a voltage changing from point
b to ¢ in FIG. 6, the control circuit 80 which, as shown in
FIG. 7, includes a signal detection transistor circuit, am-

plifier circuit, and drive circuit, is actuated and the semi-

conductor switching element 90 is turned off, thus cut-
ting off the current thus far supplied to the primary
winding 107 of the ignition coil through the lead wire
34.

In the process, the high voltage generated at the
secondary winding 108 of the ignition coil is introduced
to the ignition plug 104 through the central electrode
105 fixed at the center of the cap 2 of the distributor, the
rotor electrode of the distribution rotor 100 and the
stationary electrodes 102 arranged at regular intervals
around the central electrode 105 in the same manner as
the engine cylinders. When the next signal is applied to
the signal input terminal 81, the distribution rotor has
rotated to the position of the next stationary electrode,
and therefore the high voltage is introduced to another
ignition plug. This operation is repeated as many times
as the engine cylinders during the rotation of the shaft.

Upon actuation of an angle advancing mechanism,
the timing of forming the gaps G1 and G2 by the claws
of reluctor 4 and those of stator 29 occurs before the
engine piston reaches the top dead center and therefore
an ignition spark is generated before the piston reaches
the top dead center. This operation is performed by
actuation of either of the angle advancing mechanisms.
When the two angle advancing mechanisms are actu-
ated at the same time, the angle advancing effect is
doubled.

The present invention may be modified as follows:

1. The pick-up coil and the case containing the con-
trol circuit module are formed separately and they are
integrally fixed when incorporated in the distributor.

2. Instead of the centrifugal angle advancing mecha-
nism, an electronic angle advancing mechanism is
formed in the control circuit and the reluctor is fixed
directly on the distributor shaft.

3. The control circuit is provided with an electronic
angle delaying device.

The advantage of the present invention is that in spite
of the pick-up coil, and the control circuit module being
arranged within the distributor, the contactless ignition
device made up of them s very simple in construction,
so that the distributor is not increased in size nor is the
assembly work made difficult.

What s claimed is:

1. A distributor for a contactless ignition apparatus of
an 1nternal combustion engine having a number of cyl-
inders, comprising: a distributor shaft adapted to rotate
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In synchronism with the engine; a distribution rotor
arranged to rotate together with said shaft; a fixed elec-
trode for receiving power from said distribution rotor; a
distributor cap to which said fixed electrode is fixed: a
housing combined with said cap to form the outline of
the distributor and supporting said distribution shaft at
the center thereof; a reluctor arranged to rotate to-
gether with said shaft having a number of claws equal in
number to the number of engine cylinders and mounted
on the periphery of said reluctor at equal spatial inter-
vals; a stator having at least one claw arranged to be
opposite to said reluctor claws, a movable base having
a semi-circular flange on which said stator is mounted;
a fixed base for rotatably supporting said movable base
and the periphery of said fixed base being fixed to said
housing; a permanent magnet for forming a closed mag-
netic path in conjunction with said reluctor, said stator,
said movable base, and said distributor shaft: an annular
pick-up coil coaxially disposed around said distributor
shaft and arranged so as to cross a portion of said mag-
netic path passing through said shaft; a case integrally
coupled to said pick-up coil; ignition control means
recetved to said case; and means for supporting, in a
cantilever fashion, the pick-up coil, by way of said case,
on a portion of said fixed base which is not covered by
said movable base.

2. A distributor according to claim 1, wherein a
mounting base is fixed on the uncovered portion of said
fixed base and said case is fixed on said mounting base to
fix said pick-up coil on said fixed base in said cantilever
fashion.

3. A distributor according to claim 1, wherein said
case is directly fixed on the uncovered portion of said
fixed base to fix said pick-up coil to said fixed base in the
cantilever fashion.

4. A distributor according to claim 1, wherein said
movable base includes a cylindrical portion formed at a
central part of a chord of said semi-circular flange, said
cylindrical portion being loosely fitted to said shaft, and
said permanent magnet, formed in a cylindrical forma-
tion, 1s fixed on the inner surface of said cylindrical
portion of said movable base.

5. A distributor according to claim 1, wherein a
sleeve 1s loosely fitted on said shaft, said reluctor being
fixed on said sleeve, said sleeve being engaged with a
centrifugal angle advancing mechanism, and said pick-
up coil being arranged around said sleeve.

6. A distributor according to claim 1, wherein said
movable base is movable by a vacuum angle advance
mechanism. |

7. A distributor according to claim 1, said case being
integrally formed by resin for molding said pick-up coil.

8. A distributor according to claim 1, wherein said
stator mcludes a base for fixing said stator on the semi-
circular flange of said movable base, a pair of arms
extending in parallel to said shaft and above a surface of
the semi-circular flange of said movable base, and
wherein said at least one claw is a pair of claws formed
at respective top end portions of said arms arranged to
be opposed to the claws of said reluctor, said pair of
claws being located on an imaginary line crossing the
center point of said shaft.

9. A distributor for a contactless ignition apparatus of
an internal combustion engine, comprising a distributor
shaft arranged to rotate in synchronism with the engine,
a distribution rotor arranged to rotate together with
said shaft, an electrode for receiving power from said
distributor rotor, a distributor cap to which said elec-
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trode 1s fixed, a housing combined with said cap to form
the outline of the distributor and supporting said distri-
bution shaft at the center thereof, a pick-up coil coaxi-
ally disposed around said distributor shaft, means for
forming a magnetic path crossing to said pick-up coil
through said shaft, means for inducing a signal voltage
on said pick-up coil by changing the magnetic flux in
the magnetic path at an ignition timing, an ignition
control circuit for shaping the waveform of the signal
voltage, a switching element for switching the current
flowing into a primary coil of an ignition coil in accor-
dance with the output of said ignition control circuit, a
control circuit module including said ignition control
circuit and said switching element which are mounted
on a metal base, a resin case integrally connected to said
pick-up coil, means for fixing said control circuit mod-
ule on said resin case such that the metal base forms a
portion of an outer wall of said resin case, a heat-disper-
sion path for dispersing the heat being produced by said
switching element to a heat-conductive material within
said distributor through said metal base, and means for
fixing a contactless ignition device including said resin
case having said control circuit module and said pick-up
coil to a fixing member within said distributor in such a
manner that said contactless ignition device does not
touch to any movable member within said distributor.

10. A distributor for a contactless ignition apparatus
of an internal combustion engine, comprising a distribu-
tor shaft arranged to rotate in synchronism with the
engine, a distribution rotor mounted on the top of said
shaft, an electrode for receiving power from said dis-
tributor rotor, a distributor cap to which said electrode
1s fixed, a housing combined with said cap to form the
outline of the distributor and supporting said distribu-
tion shaft at the center thereof, a pick-up coil coaxially
disposed around said distributor shaft, means for form-
iIng a magnetic path crossing to said pick-up coil
through said shaft, means for inducing a signal voltage
on said pick-up coil by changing the magnetic flux in
the magnetic path at an ignition timing, an ignition
control circuit for shaping the waveform of the signal
voltage, a power transistor for switching the current
flowing into a primary coil of an ignition coil in accor-
dance with the output of said ignition control circuit, a
supporting member integrally connected to said pick-up
coil for supporting said pick-up coil, said control circuit
and said power transistor, a heat-dispersion plate form-
ing a portion of an outer wall of said supporting mem-
ber, means for connecting said power transistor to an
mner wall of said heat-dispersion plate, a heat-conduc-
tive member attached to the outer surface of said heat-
dispersion plate for forming a heat-dispersion path dis-
persing the heat produced by said power transistor,
means for fixing said heat-conductive member to said
housing, and means for fixing a contactless ignition
device including said pick-up coil and said supporting
member to said heat-conductive member in such a man-
ner that said contactless ignition device does not touch
to any movable member within said distributor.

11. A distributor aaccording to claim 10, wherein said
supporting member includes terminal plates connected
to said ignition control circuit, terminal plates con-
nected to said pick-up coil, means for combining said
pick-up coil with said supporting member into an assem-
bly so that contact 1s made between said terminal plates
of said ignition circuit and said terminal plates of said
pick-up coil, and means for fixing said assembly of said
supporting member and said pick-up coil to a fixing
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member within said distributor 1n such a manner that
sald contactless ignition device does not touch to any
movable member within said distributor.

12. A distributor according to claim 11, wherein said
assembly includes an output terminal plate for supply-
ing electric current to the pnimary coil of the i1gnition
coil from said power transistor and a power supply
terminal for supplying power to said ignition control
circuit and said power transistor.

13. A distributor according to claim 10, wherein a
heat-conductive member is fixed on a portion of a fixed
base within said distributor and said heat-dispersion
plate is in contact with said heat-conductive member to
disperse the heat produced by said power transistor to a
heat-conductive material within said distnbutor
through said heat-dispersion plate.

14. A distributor according to claim 10, wherein said
heat-dispersion plate is indirectly contacted with a fixed
base within said distributor.

15. A distnbutor according to claim 10, wherein said
heat-conductive member is a portion of said housing.

16. A distributor for a contactless ignition apparatus, the
distributor comprising a housing means, a distributor shaft
means rotaiably mounted In the housing means, means
including a stator means for forming a closed magnetic
loop, means for mounting the stator means so as to be
adjustably displaceable, a base member fixed to said hous-
ing means for rotatably supporting the mounting means for
the stator means, an annular pick-up coil means coaxially
disposed around said distributor shaft means and arranged
to cross a portion of the magnetic loop so as to enable a
detecting of changes in the magnetic fluxes occurring in the
magnetic loop, an ignition control circuit means operatively
connected to said pick-up coil means for interrupting a
primary current of an ignition coil means In response 10 a
detection signal generated in the pick-up coil means, and
means for mounting the pick-up coil means and said igni-
tion control circuit means of a portion of the fixed base
member so as to prevent a relative rotation between the
ignition control circuit means and the pick-up coil means.

17. A contactless ignition apparatus comprising a distrib-
utor shaft means, an annular pick-up coil means adapted
to be coaxially disposed around the distributor shaft means
for detecting magnetic fluxes in a magnetic circuit of a
distributor, an ignition control circuit module operatively
connected to said pick-up coil means for interrupting a
primary current of an ignition coil means in response to a
detection signal generated in the pick-up coil means, and
means for mounting said annular pick-up coil means to the
ignition control circuit module so as to enable the annular
pick-up coil means to be mounted to a fixed member in the
distributor in a cantilevered manner.

18. An apparatus according to claim 17, wherein said
means for mounting said annular pick-up coil means in-
cludes a case means for accommodating the ignition con-
trol circuit means connected to said annular pick-up coil
means.

19. An apparatus according to claim 18, wherein said
case means is integrally formed of a resin for molding the
annular pick-up coil means.

20. An apparatus according to claim 18, wherein said
ignition contro! circuit means includes an ignition signal
generator circuit including a signal detection transistor, an
amplifier circuit, and a drive circuit means for an output
transistor.
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rotor arranged to rotate together with said shaft; a fixed
electrode for receiving power from said distributor rotors; a
distributor cap to which said fixed electrode is fixed, a
housing combined with said cap to form the outline of the
distributor and supporting said distribution shaft at the
center thereof; a reluctor arranged to rotate together with
said shaft having a number of claws equal in number to an
engine cylinders and mounted on a periphery of said reluc-
tor at equal spatial intervals; a stator having at least one
claw arranged in opposition to said reluctor claws; a mov-
able base rotarably supported relative to said housing for
mounting said stator; a permanent magnet for forming a
closed magnetic path in conjunction with said reluctor, said
stator, and continuous metal members existing between
said reluctor and said stator; an annular pick-up coil coax-
ially disposed around said distributor shaft and arranged
S0 as to cross a portion of said magnetic path; a case cou-
pled to said pick-up coil; ignition control means connected
o said case; and means for supporting, in a cantilever

20 fashion, the pick-up coil, by way of said case relative to said
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21. A distributor for a contactless ignition apparatus of 63

an internal combustion engine having a plurality of cylin-
ders, the distributor comprising: a distributor shaft adapted
to be rotated in synchronism with the engine; a distributor

housing.

22. A distributor for a contactless ignition apparatus, the
distributor comprising a housing means, a distributor shaft
means rotatably mounted in the housing means, means
including a stator means for forming a closed magnetic
loop, means for mounting the stator means so as to be
adjustably displaceable, a base member fixed to said hous-
ing means for supporting the mounting means for the stator
means, an annular pick-up coil means coaxially disposed
around said distributor shaft means and arranged to cross
a portion of the magnetic loop so as to enable a detecting of
the changes in the magnetic fluxes occurring in the mag-
netic loop, an emission control circuit means operatively
connected to said pick-up coil means for interrupting a
primary current of an ignition coil means in response to a
detection signa! generated in the pick-up coil means, and
means for mounting the pick-up coil means and said igni-
tion control circuit means on a portion of the fixed base
member so as to prevent a relative rotation between the
ignition control circuit means and the pick-up coil means.

23. A distributor for a contactless ignition apparatus, the
distributor comprising a housing means, a distributor shaft
means rotatably mounted in the housing means, means
including a stator means for forming a closed magnetic
loop, means for mounting the stator means so as to be
adjustably displaceable, a base member fixed to said hous-
ing means for supporting the mounting means for the stator
means, and annular pick-up coil means coaxially disposed
around said distributor shaft means and arranged to corss
a portion of the magnetic loop so as to enable a detecting of
changes in the magnetic flux occurring in the magnetic
loop, an ignition control circuit means operatively con-
nected to said pick-up coil means for interrupting a pri-
mary current of an ignition coil means in response 1o a
detection signal generated in the pick-up coil means, and
means for mounting the annular pick-up coil means and
said ignition control circuit means on a portion of the fixed
base member including a case means for accommodating
the ignition control circuit means connected to said annu-
lar pick-up coil means.

24. An apparatus according to claim 23, wherein said
case means is integrally formed with a resin for molding
the annular pick-up coil means.

25. An apparatus according to claim 23, wherein said
ignition control circuit means includes an ignition signal
generator circuit including a signal detection transistor, an
amplifier circuit, and a drive circuit means for an output

transistor.
» i x % %
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