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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is based upon and claims pri-
ority from Japanese Patent Applications No. 5-332955
filed December 27, 1993 and No. 6-222321 filed Sep-
tember 19, 1994, with the contents of each document
being incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0002] This invention relates to a starter for starting
an engine of a motor vehicle according to the preamble
of claim 1.

2. Related Art:

[0003] Among conventional starters there are those
wherein the rotation of a motor is transmitted through a
pinion to a ring gear as shown in U.S. Patent No.
1,941,698 or No. 2,342,632. In the former, a starter
wherein by causing a regulating member to abut with
the outer circumferential portion of the pinion, by means
of the rotation of a shaft rotated by a motor, by friction
between the regulating member and the pinion, the pin-
ion is advanced to the ring gear side and the pinion and
the ring gear are caused to mesh is mentioned. In the
starter of the latter, by causing a pin of a regulating mem-
ber to engage with a tooth portion of the pinion, the pin-
ion is prevented from rotating, the pinion is caused to
advance to the ring gear side, and the pinion and the
ring gear are caused to mesh.

[0004] However, when the pinion is caused to mesh
with the ring gear side, when the pinion does not mesh
with the ring gear and the ring gear abuts with the end
surface of the pinion, in conventional starters, although
further rotational force of the motor causes the pinion to
overcome the friction between the regulating member
and the pinion and rotate slightly and the pinion meshes
with the ring gear, because frictional force is used, there
are problems such as setting of the initial frictional force
and that abrasion powder adheres to the sliding surfac-
es and consequently the durability is poor.

[0005] Also, in the latter conventional technology,
when the ring gear abuts with the end surface of the pin-
ion, there is the problem that the regulating member
suddenly moving through the pitch of the tooth portion
of the pinion causes an impact between the pinion and
the ring gear, and another constituent member such as
a spring is necessary so that the regulating member
passes over the tooth peaks of the pinion.

[0006] US-A-2 332 986 discloses a conventional
starter arrangement comprising an output shaft having
an helical spline, a pinion transmittal member having a
pinion for meshing with a ring gear of an engine and
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mounted on the output shaft axially movable through
mating with the helical spline of the output shaft, a motor
for rotating the output shaft thereby to move the pinion
toward the ring gear, and a return preventing member
for restricting a return of the pinion from the ring gear
when the pinion meshes with the ring gear. This ar-
rangement has also the disadvantage that there arises
friction so that abrasion powder is generated between
said pinion and the return prevention member.

[0007] This invention was made in view of the above
situation, and has as an object the provision of a starter
of which the simplicity and durability of the pinion rota-
tion regulating mechanism is improved.

[0008] This object will be solved by the characterising
features of claim 1.

[0009] According to a starter of the present invention,
when a pinion regulating means abuts with a pinion and
rotation of an output shaft moves the pinion to a ring
gear side and the pinion abuts with a ring gear, the pinion
regulating means itself bends and allows the pinion to
rotate gradually and mesh with the ring gear and con-
sequentlythere is no generation of abrasion powder and
a simple constitution with few parts can be adopted.
[0010] Further, the pinion is rotatable by at least 1/2
the pinion gear pitch and itis possible to reliably regulate
the rotation of the pinion.

[0011] Further, axial grooves on the pinion moving
means are made more numerous than the pinion gear
number, and the pinion can easily engage with the axial
grooves.

[0012] The pinion regulating means need only to hold
the pinion with the small force required to regulate the
rotation of the pinion, the pinion regulating means can
be moved to the pinion side by a magnet switch by way
of a cord-shaped member, and the freedom with which
the magnet switch can be disposed can be increased.
[0013] Further, the pinion regulating means itself can
attain pinion return prevention when the pinion has
meshed with the ring gear, and the number of parts can
be made small and the assembly can be simplified.
[0014] The pinion regulating means itself integrally
comprises urging means for urging the movement to the
opposite side to the pinion, by switching the magnet
switch OFF the pinion regulating means automatically
moves away from the pinion, and the number of parts
can be made small and the assembly can be simplified.
[0015] Until the pinion abuts with the ring gear the lim-
iting means makes the rotation of the output shaft slow
and the pinion is moved to the ring gear side slowly, and
it is not necessary to make the rigidity of the pinion reg-
ulating means itself strong, and it is possible to make
the shock of when the pinion abuts with the ring gear
small.

[0016] By part of the pinion regulating means having
a bar-like elastic regulating portion, the regulating por-
tion can reliably bend.

[0017] By holding the washer rotatably on the end sur-
face of the pinion, even when the pinion is over-run by
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the ring gear and rotates at high speed, because the
washer is rotatable with respect to the pinion, there is
little wear on the abutting portion of the regulating por-
tion, and the durability can be increased.

[0018] The washer is heat-treated simultaneously
with the pinion, and it is possible to dispense with a proc-
ess for making the hardness of the washer above a pre-
determined value.

[0019] By the movement of the plunger of the magnet
switch, by causing the regulating portion to abut with the
pinion while causing the elastic portion to deform, while
causing the regulating portion to abut with the pinion,
and when the plunger returns, by the elastic force of the
elastic portion, the regulating portion can be reliably
moved away from the pinion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the accompanying drawings:

Fig. 1 is a sectional side view showing the first em-
bodiment of a starter of the present invention;

Fig. 2 is a perspective view of a pinion rotation reg-
ulating member;

Figs. 3A and 3B are a front view and a partial sec-
tional side view of a pinion rotation regulating mem-
ber fitted to a pinion part;

Fig. 4 is a rear view of a center bracket;

Fig. 5 is a sectional side view of a center bracket;
Fig. 6 is a front view of a center bracket;

Fig. 7 is a sectional side view of an armature;

Fig. 8 is a front view of a yoke;

Fig. 9 is an exploded perspective view of a plunger
and contact points of a magnet switch;

Fig. 10 is a perspective view showing a plunger of
a magnet switch;

Fig. 11 is a sectional view of an end frame and a
brush spring;

Fig. 12 is a front view of a brush holder;

Fig. 13 is a sectional view taken along the line XI-
[I-XI1'in Fig. 12;

Fig. 14 is a sectional view taken along the line
XIV-XIV in Fig. 12.

Figs. 15A through 15C are electrical circuit dia-
grams in which the operating state of a pinion is
shown; and

Fig. 16 is a sectional view of th second embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

[0021] Next, the starter of this invention will be de-
scribed based on the first embodiment shown in Fig. 1
through Fig. 15.

[0022] The starter can be generally divided into a
housing 400 containing a pinion 200 which meshes with
aring gear 100 mounted on an engine (not shown) and
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a planetary gear speed reduction mechanism 300, a
motor 500, and an end frame 700 containing a magnet
switch 600. Inside the starter, the housing 400 and the
motor 500 are separated by a motor spacer wall 800,
and the motor 500 and the end frame 700 are separated
by a brush holding member 900.

(Description of the Pinion 200)

[0023] As shown in Fig. 1 and further in detail in Figs.
3A and 3B, a pinion gear 210 which meshes with the
ring gear 100 of the engine is formed on the pinion 200.
[0024] A pinion helical spline 211 which mates with a
helical spline 221 formed on an output shaft 220 is
formed around the inner surface of the pinion gear 210.
[0025] On the opposite side of the pinion gear 210
from the ring gear 100 a flange 213 of greater diameter
than the external diameter dimension of the pinion gear
210 is formed in circular form. A number of projections
214 greater than the number of outer teeth of the pinion
gear 210 are formed around the entire outer circumfer-
ence of this flange 213. These projections 214 are for a
regulating claw 231 of a pinion rotation regulating mem-
ber 230 which will be discussed later to mate with. A
washer 215 is bent onto the outer peripheral side of an
annular portion 216 formed on the rear end of the pinion
gear 210 and thereby disposed rotatably and unable to
come off in the axial direction on the rear surface of the
flange 213.

[0026] By the rotatable washer 215 being mounted on
the rear surface of the flange 213 of the pinion gear 210
in this way, when a pinion rotation regulating member
230 which will be discussed later drops in behind the
pinion gear 210, the front end of a regulating claw 231
of the pinion rotation regulating member 230 abuts with
the washer 215. As a result, the rotation of the pinion
gear 210 does not directly abut with the regulating claw
231 of the pinion rotation regulating member 230, and
the washer 215 rotates relatively and the pinion gear
210 is prevented from being worn by the regulating claw
231 of the pinion rotation regulating member 230.
[0027] The pinion gear 210 is urged toward the rear
of the output shaft 220 at all times by a return spring 240
consisting of a compression coil spring. The return
spring 240 not only urges the pinion gear 210 directly
butin this embodiment urges the pinion gear 210 by way
of a ring body 421 of a shutter 420 which opens and
closes an opening portion 410 of the housing 400 and
will be further discussed later.

(Description of the Pinion Rotation Regulating Member
230)

[0028] The pinion rotation regulating member 230
constituting pinion moving means, as shown in Fig. 2
and Figs. 3A and 3B in detail, is a sheet spring member
wound through approximately 3/2 (i.e., 1.5) turns of
which approximately 3/4 turns is a rotation regulating
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portion 232 of long axial sheet length and high spring
constant and the remaining approximately 3/4 turns is
a return spring portion 233 constituting urging means of
short axial sheet length and low spring constant.
[0029] A regulating claw 231 which constitutes a reg-
ulating portion extending in the axial direction and which
mates with the multiple projections 214 formed in the
flange 213 of the pinion gear 210 is formed at one end
of the rotation regulating portion 232. This regulating
claw 231, as well as mating with the projections 214 of
the pinion gear 210, in order to increase the rigidity of
the regulating claw 231, is formed axially long and is
bent radially inward into a cross-sectional L-shape and
is bar-like.

[0030] The rotation regulating portion 232 is provided
with a straight portion 235 which extends vertically. This
straight portion 235 is vertically slidably supported by
two supporting arms 361 mounted projecting from the
front surface of a center bracket 360. That is, the straight
portion 235 moving vertically causes the rotation regu-
lating portion 232 to move vertically also.

[0031] Also, a sphere 601 of the front end of a cord-
shaped member 680 (for example a wire), which will be
further discussed later, for transmitting the movement of
the magnet switch 600, which will be further discussed
later, is in engagement with the position 180° opposite
the regulating claw 231 of the rotation regulating portion
232.

[0032] The end portion side of the return spring por-
tion 233 has a large curvature of wind and one end por-
tion 236 of the return spring portion 233 abuts with the
upper surface of a regulating shelf 362 mounted project-
ing from a front surface of a lower portion of the center
bracket 360.

[0033] The operation of the pinion rotation regulating
member 230 will now be explained. The cord-shaped
member 680 is transmitting means for transmitting the
movement of the magnet switch 600 to the regulating
claw 231, and the movement of the magnet switch 600
pulls the rotation regulating portion 232 downward and
causes the regulating claw 231 to engage with the pro-
jections 214 on the flange 213 of the pinion gear 210.
At that time, because the end portion 236 of the return
spring portion 233 is in abutment with the regulating
shelf 362 for position regulating, the return spring por-
tion 233 bends. Because the regulating claw 231 is in
engagement with the projections 214 on the pinion gear
210, when the pinion gear 210 starts to be rotated by
way of the armature shaft 510 of the motor 500 and the
planetary gear speed reduction mechanism 300, the
pinion gear 210 advances along the helical spline 221
on the output shaft 220. When the pinion gear 210 abuts
with the ring gear 100 and the advance of the pinion gear
210 is obstructed, further rotational force of the output
shaft 210 causes the pinion rotation regulating member
230 itself to bend and the pinion gear 210 rotates slightly
and meshes with the ring gear 100. When the pinion
gear 210 advances, the regulating claw 231 disengages
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from the projections 214, the regulating claw 231 drops
in behind the flange 213 of the pinion gear 210, the front
end of the regulating claw 231 abuts with the rear sur-
face of the washer 215 and prevents the pinion gear 210
from retreating under the rotation of the ring gear 100 of
the engine.

[0034] As the movement of the magnet switch 600
stops and the cord-shaped member 680 stops pulling
the rotation regulating portion 232 downward, the action
of the return spring portion 233 causes the rotation reg-
ulating portion 232 to return to its original position.
[0035] In this way, the pinion rotation regulating mem-
ber 230, although it is one spring member, performs the
three operations that are the operation of regulating the
rotation of the pinion gear 210 and advancing the pinion
gear 210, the operation of dropping in behind the pinion
gear 210 and preventing the pinion gear 210 from re-
tracting, and the operation of returning the rotation reg-
ulating portion 232. That is, because a plurality of oper-
ations are carried out by one part, the number of parts
in the starter can be reduced and the assemblability can
be improved.

[0036] Also, when the pinion rotation regulating mem-
ber 230 abuts with the pinion gear 210 and by means of
the rotation of the output shaft 220, while moving the
pinion gear 210 to the ring gear 100 side, the pinion gear
210 abuts with the ring gear 100, because the pinion
rotation regulating member 230 itself bends and rotates
the pinion gear 210 slightly and causes it to mesh with
the ring gear, there is no production of abrasion powder
and there are few parts and the construction can be
made simple.

[0037] Also, the pinion rotation regulating member
230, because the projecting parts of the projections 214
of the pinion gear 210 are more numerous than the teeth
of the pinion gear 210, can easily engage with the pro-
jections 214.

[0038] Because the pinion rotation regulating mem-
ber 230 need only be held with the small force required
to regulate the rotation of the pinion gear 210, it is pos-
sible to move it to the pinion gear 210 side by means of
the magnet switch 600, using the cord-shaped member
680, and consequently it is possible to increase the free-
dom with which the magnet switch 600 is disposed.
[0039] Also, the pinion rotation regulating member
230 itself can prevent the pinion gear 210 from returning
when the pinion gear 210 has meshed with the ring gear
100, and the number of parts can be made small and
the assembly can be simplified.

[0040] Furthermore, because the pinion rotation reg-
ulating member 230 itself integrally comprises the return
spring portion 233 constituting urging means urging to
the opposite side to the pinion gear, by switching the
magnet switch 600 OFF, the pinion rotation regulating
member 230 automatically moves away from the pinion
gear 210 and the number of parts can be made small
and the assembly can be simplified.

[0041] By part of the pinion rotation regulating mem-
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ber 230 having the regulating claw 231 constituting the
bar-like elastic regulating portion, the pinion rotation
regulating member itself can reliably bend.

[0042] Also, by the washer 215 being rotatably held
on the end surface of the pinion gear 210, even when
the pinion gear 210 is over-run by the ring gear 100 and
rotates at high speed, because the washer 215 is rotat-
able with respect to the pinion gear 210, the abutting
portion of the regulating claw 231 constituting the regu-
lating portion is not worn much, and the durability can
be increased.

(Description of the Pinion Stopping Ring 250)

[0043] The pinion stopping ring 250 is fixed in a circu-
lar groove of rectangular cross-section formed around
the output shaft 220. This pinion stopping ring 250 is a
piece of steel of rectangular cross-section processed in-
toacircular shape; a substantially S-shaped corrugation
251 (an example of engaging means) is formed at each
end, and the convex portion of one is in engagement
with the concave portion of the other and the convex
portion of the other is in engagement with the concave
portion of the first.

(Description of the Planetary Gear Speed Reduction
Mechanism 300)

[0044] The planetary gear speed reduction mecha-
nism 300, as shown in Fig. 1, is speed reducing means
for reducing the rotational speed of the output shaft 220
relative to motor 500, which will be further discussed lat-
er, and increasing the output torque of the motor 500.
The planetary gear speed reduction mechanism 300 is
made up of a sun gear 310 formed on the front-side out-
er periphery of the armature shaft 510 (discussed later)
of the motor 500, a plurality of planetary gears 320 which
mesh with this sun gear 310 and rotate around the cir-
cumference of the sun gear 310, a planet carrier 330
which rotatably supports these planetary gears 320
around the sun gear 310 and is formed integrally with
the output shaft 220, and an internal gear 340 which is
of a cylindrical shape meshing with the planetary gears
320 at the outer periphery of the planetary gears 320
and is made of resin.

(Description of the Overrunning Clutch 350)

[0045] The overrunning clutch 350 supports the inter-
nal gear 340 rotatably in one direction only (only the di-
rection in which it rotates under the rotation of the en-
gine). The overrunning clutch 350 has a clutch outer 351
constituting a first cylindrical portion integrally formed in
the front side of the internal gear 340, a circular clutch
inner 352 constituting a second cylindrical portion
formed in the rear surface of the center bracket 360 con-
stituting a fixed side covering the front of the planetary
gear speed reduction mechanism 300 and disposed fac-

10

15

20

25

30

35

40

45

50

55

ing the clutch outer 351, and a roller 353 accommodated
in a roller housing portion formed inclined to the inner
surface of the clutch outer 351.

(Description of the Center Bracket 360)

[0046] The center bracket 360 is shown in detail in
Fig. 4 through Fig. 6 and is disposed inside the rear end
of the housing 400. The housing 400 and the center
bracket 360 are linked by a ring spring 390 having one
end engaged with the housing 400 and the other end
engaged with the center bracket 360 and are arranged
in such a way that the rotational reaction received by a
clutch inner 352 constituting the overrunning clutch 350
is absorbed by the ring spring 390 and the reaction is
not directly transmitted to the housing 400.

[0047] Also, two supporting arms 361 which hold the
pinion rotation regulating member 230 and a regulating
shelf 362 on which the lower end of the pinion rotation
regulating member 230 is loaded are mounted on the
front surface of the center bracket 360. Further, a plu-
rality of cutout portions 363 which mate with convex por-
tions (not shown in the drawings) on the inner side of
the housing 400 are formed around the center bracket
360. The upper side cutout portions 363 are used also
as air passages for guiding air from inside the housing
400 into a yoke 501. Also, a concave portion 364
through which the cord-shaped member 680 (discussed
later) passes in the axial direction is formed at the lower
end of the center bracket 360.

(Description of the Planet Carrier 330)

[0048] The planet carrier 330 is provided at its rear
end with a flange-like projecting portion 331 which ex-
tends radially in order to support the planetary gears
320. Pins 332 extending rearward are fixed to this
flange-like projecting portion 331, and these pins 332
rotatably support the planetary gears 320 by way of met-
al bearings 333.

[0049] The planet carrier 330 has its front end rotata-
bly supported by a housing bearing 440 fixed inside the
front end of the housing 400 and a center bracket bear-
ing 370 fixed inside an inner cylindrical portion 365 of
the center bracket 360.

(Description of the Housing 400)

[0050] The housing 400 supports the output shaft 220
with the housing bearing 440 fixed in the front end of the
housing 400 and also is provided with a water barrier
wall 460 which in order to minimize the incursion of rain-
water and the like through the opening portion 410 min-
imizes the gap at the lower part of the opening portion
410 between the outer diameter of the pinion gear 210
and the housing 400. Also, two slide grooves extending
axially are provided at the lower part of the front end of
the housing 400, and a shutter 420 which will be further
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discussed later is disposed in these slide grooves.
(Description of the Shutter 420)

[0051] The shutter 420 consisting of a resinous mem-
ber (for example nylon) is mounted on the output shaft
220 and comprises a ring body 421 sandwiched be-
tween the return spring 240 and the pinion gear 210 and
a water-barrier portion 422 which opens and closes an
opening portion 410 in the housing 400. The operation
of the shutter 420 is such that when the starter starts to
operate and the pinion gear 210 shifts forward along the
output shaft 220 the ring body 421 shifts forward togeth-
er with the pinion gear 210. When this happens, the wa-
ter-barrier portion 422 integral with the ring body 421
shifts forward and opens the opening portion 410 of the
housing 400. When the starter stops operating and the
pinion gear 210 shifts backward along the output shaft
220, the ring body 421 also shifts backward together
with the pinion gear 210. When this happens, the water-
barrier portion 422 integral with the ring body 421 also
shifts backward and closes the opening portion 410 of
the housing 400. As a result, the shutter 420, which con-
stitutes opening and closing means, by means of the
water-barrier portion 422 prevents rainwater and the like
which is splashed by the centrifugal force of the ring gear
100 from getting inside the housing 400 when the starter
is not operating.

(Description of the Motor 500)

[0052] The motor 500 is enclosed by a yoke 501 hav-
ing a through hole 503, motor spacer wall 800, and a
brush holding member 900 which will be discussed later.
The motor spacer wall 800 houses the planetary gear
speed reduction mechanism 300 between itself and the
center bracket 360, and also fulfills the role of preventing
lubricating oil inside the planetary gear speed reduction
mechanism 300 from getting into the motor 500.
[0053] The motor 500, as shown in Fig. 1, is made up
of an armature 540 comprising the armature shaft 510
and an armature core 520 and armature coils 530 which
are mounted on and rotate integrally with this armature
shaft 510, and fixed poles 550 which rotate the armature
540, and the fixed poles 550 are mounted around the
inside of the yoke 501.

(Description of the Armature Coils 530)

[0054] Forthe armature coils 530, in this embodiment
shown in detail in Fig. 7, multiple (for example 25) upper
layer coil bars 531 and the same number of lower layer
coil bars 532 as these upper layer coil bars 531 are
used, and 2-layer-winding coils wherein the respective
upper layer coil bars 531 and the lower layer coil bars
532 are stacked in the radial direction are employed.
The upper layer coil bars 531 and lower layer coil bars
532 are paired, and the ends of the upper layer coil bars
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531 and the ends of the lower layer coil bars 532 are
electrically connected to constitute ring-shaped coils.

(Description of the Upper Layer Coil Bars 531)

[0055] The upper layer coil bars 531, as shown in Fig.
7, are made of a material having excellent electrical con-
ductivity (for example copper), and are each provided
with an upper layer coil arm 533 which extends axially
in parallel with the fixed poles 550 and is held in the outer
sides of slots 524 and two upper layer coil ends 534
which are bent inward from both ends of the upper layer
coil arm 533 and extend in a direction orthogonal to the
axial direction of the armature shaft 510. The upper layer
coil arm 533 and the two upper layer coil ends 534 may
be a member integrally molded by cold casting, may be
a member shaped by bending in a press into a U-shape,
or may be a member formed by joining an upper layer
coil arm 533 and two upper layer coil ends 534 made as
separate parts by a joining method such as welding.

(Description of the Lower Layer Coil Bars 532)

[0056] The lower coil bars 532, like the upper coil bars
531, are made from a material having excellent electri-
cal conductivity (for example copper), and each com-
prise a lower layer coil arm 536 which extends axially in
parallel with respect to the fixed poles 550 and is held
in the inner sides of slots 524 and two lower layer coil
ends 537 which are bent inward from the ends of this
lower layer coil arm 536 and extend orthogonal to the
axial direction of the armature shaft 510. The lower layer
coil arm 536 and the two lower layer coil ends 537, like
the upper layer coil bar 531, may be a member integrally
molded by cold casting, may be a member shaped by
bending in a press into a U-shape, or may be a member
formed by joining a lower layer coil arm 536 and 2 lower
layer coil ends 537 made as separate parts by a joining
method such as welding.

[0057] Insulation between the upper layer coil ends
534 and the lower layer coil ends 537 is secured by in-
sulating spacers 560, and insulation between the lower
layer coil ends 537 and the armature core 520 is secured
by an insulating ring 590 made of resin (for example ny-
lon or phenol resin).

(Description of the Yoke 501)

[0058] The yoke 501, as shown in Fig. 8, is a cylindri-
cal body formed by rolling a steel plate, and around it
are formed a plurality of concave grooves 502 extending
axially and sunk toward the inner circumference. These
concave grooves 502, as well as disposing through
bolts, are used for positioning fixed poles 550 around
the inner circumference of the yoke 501.
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(Description of the Fixed Poles 550)

[0059] In this embodiment permanent magnets are
used for the fixed poles 550 and, as shown in Fig. 8,
they comprise a plurality of (for example 6) main poles
551 and inter-pole poles 552 disposed between these
main poles 551. Field coils which generate magnetic
force by electrical current flow may be used instead of
permanent magnets for the fixed poles 550.

[0060] The main poles 551 are positioned by the ends
of the inner sides of channel grooves 502 in the above-
mentioned yoke 501, and are fixed in the yoke 501 by
fixing sleeves 553 disposed around the inside of the
fixed poles 550 with the inter-pole poles 552 disposed
between the main poles 551.

(Description of the Magnet Switch 600)

[0061] The magnet switch 600, as shown in Fig. 1,
Fig. 9 and Fig. 10, is held in a brush holder 900 which
will be discussed later, is disposed inside an end frame
700 which will be discussed later, and is fixed so as to
be substantially orthogonal to the armature shaft 510.
[0062] In the magnet switch 600, electrical current
drives a plunger 610 upward, and two contacts (a lower
movable contact 611 and an upper movable contact
612) which move together with the plunger 610 are se-
quentially caused to abut with the head portion 621 of a
terminal bolt 620 and an abutting portion 631 of a fixed
contact 630. A battery cable not shown in the drawings
is connected to the terminal bolt 620.

[0063] The magnet switch 600 is structured inside a
magnet switch cover 640 which is cylindrical and has a
bottom and is made from magnetic parts (for example
made of iron). The magnet switch cover 640 is for ex-
ample a pliable steel plate press-formed into a cup
shape, and in the center of the bottom of the magnet
switch cover 640 there is a hole 641 through which the
plunger 610 passes movably in the vertical direction. Al-
so, the upper opening of the magnet switch cover 640
is closed off by a stationary core 642 made of a magnetic
body (for example made of iron).

[0064] The stationary core 642 consists of an upper
large diameter portion 643, a lower middle diameter por-
tion 644, and a still lower small diameter portion 645,
and the stationary core 642 is fixed in the upper opening
of the magnet switch cover 640 by the outer periphery
of the large diameter portion 643 being caulked to the
inner side of the upper end of the magnet switch cover
640. The upper end of an attracting coil 650 is fitted
around the middle diameter portion 644. The upper end
of a compression coil spring 660 which urges the plung-
er 610 downward is fitted around the periphery of the
small diameter portion 645 of the stationary core 642.
[0065] The attracting coil 650 is attracting means
which generates magnetism when a current flows
through it and attracts the plunger 610, and the attract-
ing coil 650 is provided with a sleeve 651 which has its
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upper end fitted to the middle diameter portion 644 of
the stationary core 642 and covers the plunger 610 sli-
dably in the vertical direction. This sleeve 651 is made
by rolling up a non-magnetic thin plate (for example cop-
per plate, brass, stainless steel), and insulating washers
652 made of resin or the like are provided at the upper
and lower ends of this sleeve 651. Around the sleeve
651 between these 2 insulating washers 652 there is
wound a thin insulating film (not shown in the drawings)
made of resin (for example cellophane, nylon film) or
paper, and around that insulating film is wound a prede-
termined number of turns of a thin enamel wire, whereby
the attracting coil 650 is constituted.

[0066] The plunger 610 is made of a magnetic metal
(for example iron) and has a substantially cylindrical
shape comprising an upper small diameter portion 613
and a lower large diameter portion 614. The lower end
of the compression coil spring 660 is fitted to the small
diameter portion 613, and the large diameter portion
614, which is relatively long in the axial direction, is held
slidably vertically in the sleeve 651.

[0067] A plungershaft 615 extending upward from the
plunger 610 is fixed to the upper end of the plunger 610.
This plunger shaft 615 projects upward through a
through hole provided in the stationary core 642. An up-
per movable contact 612 is fitted around the plunger
shaft 615 above the stationary core 642 slidably verti-
cally along the plunger shaft 615. This upper movable
contact 612, as shown in Fig. 9, is limited by a stopping
ring 616 fitted to the upper end of the plunger shaft 615
so that it does not move upward of the upper end of the
plunger shaft 615. As a result, the upper movable con-
tact 612 is vertically slidable along the plunger shaft 615
between the stopping ring 616 and the stationary core
642. The upper movable contact 612 is urged upward
at all times by a contact pressure spring 670 consisting
of a sheet plate spring fitted to the plunger shaft 615.
[0068] The upper movable contact 612 is made of a
metal such as copper having excellent conductivity, and
when both ends of the upper movable contact 612 move
upward they abut with the two abutting portions 631 of
the fixed contact 630. The lead wires 910a of a pair of
brushes 910 are electrically and mechanically fixed to
the upper movable contact 612 by caulking or welding
or the like. Also, the end portion of a resistor member
617 constituting a plurality of (in this embodiment, two)
limiting means is inserted and electrically and mechan-
ically fixed in a groove portion of the upper movable con-
tact 612.

[0069] The lead wires 910a are electrically and me-
chanically fixed to the upper movable contact 612 by
caulking or welding, but the upper movable contact 612
and the lead wires 910a of the brushes 910 may alter-
natively be formed integrally.

[0070] The resistor member 617 is for rotating the mo-
tor 500 at low speed when the starter starts to operate,
and consists of a metal wire of high resistance wound
through several turns. A lower movable contact 611 lo-
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cated below the head portion 621 of the terminal bolt
620 is fixed by caulking or the like to the other end of
the resistor member 617.

[0071] The lower movable contact 611 is made of a
metal such as copper having excellent conductivity, and
when the magnet switch 600 stops and the plunger 610
is in its downward position abuts with the upper surface
of the stationary core 642, when the resistor member
617 moves upward along with the movement of the
plunger shaft 615, before the upper movable contact
612 abuts with the abutting portion 631 of the fixed con-
tact 630 it abuts with the head portion 621 of the terminal
bolt 620.

[0072] The lower surface of the plunger 610 is provid-
ed with a recess portion 682 which accommodates a
sphere 681 provided at the rear end of the cord-shaped
member 680 (for example a wire). A female thread 683
is formed on the inner wall of this female thread 683. A
fixing screw 684 which fixes the sphere 681 inthe recess
portion 682 is screwed into this recess portion 682. This
fixing screw 684 is also used to perform adjustment of
the length of the cord-shaped member 680, by adjusting
the extent to which the fixing screw 684 is screwed into
the female thread 683. The length of the cord-shaped
member 680 is adjusted so that when the plunger shaft
615 moves upward and the lower movable contact 611
abuts with the terminal bolt 620 the regulating claw 231
of the pinion rotation regulating member 230 mates with
the projections 214 of the outer periphery of the pinion
gear 210. The female thread 683 and the fixing screw
684 constitute an adjusting mechanism.

[0073] With such a construction, because with re-
spect to the movement of the plunger 610 of the magnet
switch 600, via the cord-shaped member 680, the pinion
rotation regulating member 230 is moved to the pinion
gear 210 side, conventional link mechanisms and levers
and the like are not necessary and the number of parts
can be reduced, and also even if the pinion gear 210
fails to move away from the ring gear 100, bending in
the cord-shaped member 680 itself causes the plunger
610 to return to its original position, and the upper mov-
able contact 612 can move away from the fixed contact
630.

[0074] Also, because all that is necessary is to cause
the regulating claw 231 of the pinion rotation regulating
member 230 to engage with the projections 214 on the
pinion gear 210, this regulating claw 231 can be reliably
moved by the cord-shaped member 680.

[0075] By making the cord-shaped member 680 a
wire, the durability can be increased.

[0076] Also, by disposing the adjusting mechanism
consisting of the female thread 683 and the fixing screw
684 between the plunger 610 and the cord-shaped
member 680 and screwing the fixing screw 684 into the
female thread 683, the length of the cord-shaped mem-
ber 680 can be easily adjusted.

[0077] Also, because the lead wires 910a of the
brushes 910 are directly connected to the upper mova-
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ble contact 612, heat generated at the brushes 910 is
efficiently radiated via the lead wires 910a, the upper
movable contact 612 and the terminal bolt 620 from the
battery cable connected to the terminal bolt 620 and po-
sitioned outside the starter, and increases in the life of
the brushes 910 can be attempted.

[0078] Furthermore, because the plunger shaft 615 of
the magnet switch 600 is disposed substantially orthog-
onal to the motor axis, compared to a case wherein the
plunger shaft 615 of the magnet switch 600 is disposed
axially, the axial direction dimension of the starter can
be shortened and the stroke through which the plunger
shaft 615 is required to pull the cord-shaped member
680 can be set small, and further downsizing of the mag-
net switch 600 can be attempted.

[0079] Furthermore, because the plunger 615 of the
magnet switch 600 is disposed orthogonal with respect
to the axial direction of the armature shaft 510, only the
diametral direction length of the magnet switch 600 adds
to the axial direction length of the overall starter, and the
build of the whole starter is not made large.

[0080] Furthermore, because the magnet switch 600
is housed inside the end frame 700, it does not readily
suffer damage from water and the like which has en-
tered through the opening 410 in the housing 400.

(Description of the End Frame 700)

[0081] The end frame 700, as shown in Fig. 11, is a
magnet switch cover made of resin (for example phenol
resin), and accommodates the magnet switch 600.
[0082] Spring holding pillars 710 which hold compres-
sion coil springs 914 which urge the brushes 910 for-
ward are mounted projecting from the rear surface of
the end frame 700 in correspondence with the positions
of the brushes 910.

[0083] Also, the compression coil springs 914, as
shown in Fig. 1, are disposed radially outward with re-
spect to the axial direction of the plunger 610 of the mag-
net switch 600.

[0084] The terminalbolt620 is a steel bolt which pass-
es through the end frame 700 from the inside and
projects from the rear of the end frame 700 and has at
its front end a head portion 621 which abuts with the
inner surface of the end frame 700. The terminal bolt
620 is fixed to the end frame 700 by a caulking washer
622 being attached to the terminal bolt 620 projecting
rearward of the end frame 700. A copper fixed contact
630 is fixed to the front end of the terminal bolt 620 by
caulking. The fixed contact 630 has one or a plurality of
(in this embodiment, two) abutting portions 631 posi-
tioned at the top end of the inside of the end frame 700,
and these abutting portions 631 are mounted so that the
upper surface of the upper movable contact 612 which
is moved up and down by the operation of the magnet
switch 600 can abut with the lower surfaces of the abut-
ting portions 631.

[0085] Further, the spring length of the compression



15 EP 0 725 216 B2 16

coil springs 914 can use the radial direction length of the
magnet switch 600, a suitable spring stress and load can
be set, and the life of the compression coil springs 914
can be greatly increased.

(Description of the Brush Holder 900)

[0086] The brush holder 900, as well as the roles of
separating the inside of the yoke 501 and the inside of
the end frame 700 and rotatably supporting the rear end
of the armature shaft 510 by way of the brush holder
bearing 564, also fulfills the role of a brush holder, the
role of holding the magnet switch 600, and the role of
holding a pulley 690 which guides the cord-shaped
member 680. The brush holder 900 has a hole portion
not shown in the drawings through which the cord-
shaped member 680 passes.

[0087] The brush holder 900 is a spacing wall made
of a metal such as aluminum molded by a casting meth-
od and, as shown in Fig. 12 through Fig. 14, has a plu-
rality of (in this embodiment, two upper and two lower)
brush holding holes 911, 912 which hold the brushes
910 in the axial direction. The upper brush holding holes
911 are holes which hold brushes 910 which receive a
plus voltage, and these upper brush holding holes 911
hold the brushes 910 by way of resin (for example nylon,
phenol resin) insulating cylinders 913 (Fig. 13 is a cross-
section taken along XIlI-XIll of Fig. 12, and Fig. 14 is a
cross-section taken along XIV-XIV of Fig. 12). The lower
brush holding holes 912 are holes which hold brushes
910 connected to ground, and these lower brush holding
holes 912 hold the respective brushes 910 directly
therein.

[0088] In this way, by holding the brushes 910 by
means of the brush holder 900, there is no need to pro-
vide the starter with independent brush holders. As a
result, the number of parts in the starter can be reduced
and assembly man-hours can be reduced.

[0089] The brushes 910 are urged against the upper
layer coil ends 534 at the rear ends of the armature coils
530 by the compression coil springs 914.

[0090] The lead wires 910a of the upper brushes 910
are electrically and mechanically joined by a joining
method such as welding or caulking to the upper mov-
able contact 612 which is moved by the magnet switch
600. The lead wires 910a of the lower brushes 910 are
caulked and thereby electrically and mechanically
joined to a concave portion 920 formed in the rear sur-
face of the brush holder 900. In this embodiment a pair
of lower brushes 910 are provided, one lead wire 910a
is connected to the pair of lower brushes 910, and the
middle of the lead wire 910a is caulked in the concave
portion 920 formed in the rear surface of the brush hold-
er 900.

[0091] Two seats 930 with which the front side of the
magnet switch 600 abuts and two fixing pillars 940 which
hold the periphery of the magnet switch 600 are formed
on the rear side of the brush holder 900.
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[0092] The seats 930 are shaped to match the exter-
nal shape of the magnet switch 600 in order to abut with
the magnet switch 600, which has a cylindrical exterior.
The two fixing pillars 940, with the magnet switch 600
in abutment with the seats 930, by having their rear ends
caulked to the inner side, hold the magnet switch 600.

[0093] A pulley holding portion 950 which holds a pul-
ley 690 which converts the direction of movement of the
cord-shaped member 680 from the vertical direction of
the magnet switch 600 into the axial direction thereof is
formed on the lower side of the rear side of the brush
holder 900.

(Operation of the Invention)

[0094] Next, the operation of the starter described
above will be explained with reference to the electrical
circuit diagrams Figs. 15A through 15C.

[0095] When akey switch 10 is set to the start position
by a driver as shown in Fig. 15A, electricity flows from
a battery 20 to the attracting coil 650 of the magnet
switch 600. When current flows through the attracting
coil 650, the plunger 610 is pulled by the magnetic force
produced by the attracting coil 650, and the plunger 610
ascends from its lower position to its upper position
(from right to left in Fig. 15A).

[0096] When the plunger 610 starts to ascend, togeth-
er with the ascent of the plunger shaft 615 the upper
movable contact 612 and the lower movable contact 611
ascend, and the rear end of the cord-shaped member
680 also ascends. When the rear end of the cord-
shaped member 680 ascends, the front end of the cord-
shaped member 680 is pulled down, and the pinion ro-
tation regulating member 230 descends. When the de-
scent of the pinion rotation regulating member 230 caus-
es the regulating claw 231 to mate with the projections
214 of the periphery of the pinion gear 210, the lower
movable contact 611 abuts with the head portion 621 of
the terminal bolt 620. The voltage of the battery 20 is
impressed on the terminal bolt 620, and the voltage of
the terminal bolt 620 is transmitted through the lower
movable contact 611 — the resistor member 617 — the
upper movable contact 612 — the lead wires 910a to
the upper brushes 910. That is, the low voltage passing
through the resistor member 617 is transmitted through
the upper brushes 910 to the armature coils 530. Be-
cause the lower brushes 910 are constantly grounded
through the brush holder 900, a current flows at low volt-
age through the armature coils 530 constituted in cail
form by the paired upper layer coil bars 531 and lower
layer coil bars 532. When this happens, the armature
coils 530 generate a relatively weak magnetic force, this
magnetic force acts on (attracts or repels) the magnetic
force of the fixed poles 550, and the armature 540 ro-
tates at low speed.

[0097] When the armature shaft 510 rotates, the plan-
etary gears 320 of the planetary gear speed reduction
mechanism 300 are rotationally driven by the sun gear
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310 on the front end of the armature shaft 510. When
the planetary gears 320 exert a rotational torque through
the planet carrier 330 on the internal gear 340 in the
direction which rotationally drives the ring gear 100, the
rotation of the internal gear 340 is limited by the opera-
tion of the overrunning clutch 350. That is, because the
internal gear 340 does not rotate, the rotation of the
planetary gears 320 causes the planet carrier 330 to ro-
tate at low speed. When the planet carrier 330 rotates,
the pinion gear 210 also rotates, but because the pinion
gear 210 has its rotation limited by the pinion rotation
regulating member 230 the pinion gear 210 advances
along the helical spline 221 on the output shaft 220.
[0098] Together with the advance of the pinion gear
210, the shutter 420 also advances, and opens the
opening portion 410 of the housing 400. The advance
of the pinion gear 210 causes the pinion gear 210 to
mesh completely with the ring gear 100 and then abut
with the pinion stopping ring 250. Also, when the pinion
gear 210 advances, the regulating claw 231 disengages
from the projections 214 of the pinion gear 210 and after
that the front end of the regulating claw 231 drops to the
rear side of the washer 215 disposed on the rear side
of the pinion gear 210.

[0099] With the pinion gear 210 advanced, the upper
movable contact 612 abuts with the abutting portion 631
of the fixed contact 630 as shown in Fig. 15B. When this
happens, the battery voltage of the terminal bolt 620 is
directly transmitted through the upper movable contact
612 — the lead wires 910a to the upper brushes 910.
That is, a high current flows through the armature coils
530 consisting of the upper coil bars 531 and the lower
coil bars 532, the armature coils 530 generate a strong
magnetic force and the armature 540 rotates at high
speed.

[0100] The rotation of the armature shaft 510 is
slowed and has its rotational torque increased by the
planetary gear speed reduction mechanism 300 and ro-
tationally drives the planet carrier 330. At this time, the
front end of the pinion gear 210 abuts with the pinion
stopping ring 250 and the pinion gear 210 rotates inte-
grally with the planet carrier 330. Because the pinion
gear 210 is meshing with the ring gear 100 of the engine,
the pinion gear 210 rotationally drives the ring gear 100
and rotationally drives the output shaft of the engine.
[0101] Next, when the engine starts and the ring gear
100 of the engine rotates faster than the rotation of the
pinion gear 210, the action of the helical spline creates
a force tending to retract the pinion gear 210. However,
the regulating claw 231 which has dropped to behind
the pinion gear 210 prevents the pinion gear 210 from
retracting, prevents early disengagement of the pinion
gear 210, and enables the engine to be started surely.
[0102] When the engine starting causes the ring gear
100 to rotate faster than the rotation of the pinion gear
210, the rotation of the ring gear 100 rotationally drives
the pinion gear 210. When this happens, the rotational
torque transmitted from the ring gear 100 to the pinion
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gear 210 is transmitted through the planet carrier 330 to
the pins 332 which support the planetary gears 320.
That s, the planetary gears 320 are driven by the planet
carrier 330. When this happens, because a torque rota-
tionally opposite to that during engine starting is exerted
on the internal gear 340, the overrunning clutch 350 al-
lows the rotation of the ring gear 100. That is, when a
torque rotationally opposite to that during engine start-
ing is exerted on the internal gear 340, the roller 353 of
the overrunning clutch 350 detaches to outside the con-
cave portion 355 of the clutch inner 352 and rotation of
the internal gear 340 becomes possible.

[0103] In other words, the relative rotation with which
the ring gear 100 rotationally drives the pinion gear 210
when the engine starts is absorbed by the overrunning
clutch 350, and the armature 540 is never rotationally
driven by the engine.

[0104] When the engine starts, the driver releases the
key switch 10 from the start position as shown in Fig.
15C and the flow of current to the attracting coil 650 of
the magnet switch 600 is stopped. When the flow of cur-
rent to the attracting coil 650 stops, the plunger 610 is
returned downward by the action of the compression coil
spring 660.

[0105] When this happens, the upper movable con-
tact 612 moves away from the abutting portion 631 of
the fixed contact 630, and after that the lower movable
contact 611 also moves away from the head portion 621
of the terminal bolt 620, and the flow of current to the
upper brushes 910 is stopped.

[0106] When the plunger 610 is returned downward,
the action of the return spring portion 236 of the pinion
rotation regulating member 230 causes the pinion rota-
tion regulating member 230 to return upward, and the
regulating claw 231 moves away from the rear of the
pinion gear 210. When this happens, the pinion gear 210
is returned rearward by the action of the return spring
240, the meshing of the pinion gear 210 with the ring
gear 100 of the engine is disengaged, and the rear end
of the pinion gear 210 abuts with the flange-like project-
ing portion 222 of the output shaft 220. Thatis, the pinion
gear 210 is returned to the position it was in before the
starter was started.

[0107] Also, the plunger 610 being returned down-
ward causes the lower movable contact 611 to abut with
the upper surface of the stationary core 642 of the mag-
net switch 600, and the lead wires of the upper brushes
910 conduct electrical current in the order the upper
movable contact 612 — the resistor member 617 — the
lower movable contact 611 — the stationary core 642 —
the magnet switch cover 640 — the brush holder 900.
In other words, the upper brushes 910 and the lower
brushes 910 short-circuit through the brush holder 900.
Meanwhile, inertial rotation of the armature 540 gener-
ates an electromotive force in the armature coils 530.
Because this electromotive force is short-circuited
through the upper brushes 910, the brush holder 900
and the lower brushes 910, a braking force is exerted
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on the inertial rotation of the armature 540. As a result,
the armature 540 rapidly stops.

(Advantages of the Embodiment)

[0108] In the starter of this embodiment as described
with reference to Fig. 1, Fig. 2, Figs. 3A and 3B, when
the pinion rotation regulating member 230 constituting
pinion regulating means abuts with the pinion 200 and
the rotation of the output shaft 220 moves the pinion
gear 210 to the ring gear side and the pinion gear 210
abuts with the ring gear 100, the pinion regulating
means itself bends and allows the pinion gear 210 to
gradually rotate and mesh with the ring gear and con-
sequently there is no generation of abrasion powder and
a simple constitution with few parts can be adopted.
[0109] Also, because the axial grooves 213 with
which the regulating claw 231 of the pinion rotation reg-
ulating member 230 engages are more numerous than
the gear number of the pinion gear 210, it can easily
engage with the axial grooves.

[0110] Furthermore, because the pinion rotation reg-
ulating member 230 need only hold the pinion gear 210
with the small force required to regulate the rotation of
the pinion gear 210, the pinion rotation regulating mem-
ber 230 can be moved to the pinion gear 210 side by
the magnet switch 600 by way of the cord-shaped mem-
ber 680, and the freedom with which the magnet switch
600 is disposed can be increased.

[0111] Also, the regulating claw 231 of the pinion ro-
tation regulating member 230 itself can attain the pinion
return prevention when the pinion gear 210 has meshed
with the ring gear 100, and the number of parts can be
made small and the assembly can be simplified.
[0112] Furthermore, because the pinion rotation reg-
ulating member 230 itself integrally comprises the return
spring portion 233 constituting urging means for urging
the movement to the opposite side to the pinion gear
210, by switching the magnet switch 600 OFF, by means
of the spring portion 233, the pinion rotation regulating
member 230 moves away from the pinion gear 230, and
the number of parts can be made small and the assem-
bly can be simplified.

[0113] Because until the pinion gear 210 abuts with
the ring gear 100 the resistor member 617 constituting
limiting means makes the rotation of the output shaft 220
slow and the pinion gear 210 is moved to the ring gear
100 side slowly, it is not necessary to make the rigidity
of the pinion rotation regulating member 230 strong, and
it is possible to make the shock when the pinion gear
210 abuts with the ring gear 100 small.

[0114] Also, by holding the washer 215 rotatably on
the end surface of the pinion gear 210, even when the
pinion gear 210 is over-run by the ring gear 100 and ro-
tates at high speed, because the washer 215 is rotatable
with respect to the pinion gear 210, there is little wear
on the abutting portion of the regulating claw 231 of the
pinion rotation regulating member 230, and the durabil-
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ity can be increased.

[0115] Furthermore, because the washer 215 is heat-
treated simultaneously with the pinion gear 210, it is
possible to dispense with a process for making the hard-
ness of the washer 215 above a predetermined value.
[0116] Also, by the movement of the plunger 610 of
the magnet switch 600, by causing the regulating claw
231 to abut with the pinion gear 210 while causing the
return spring portion 233 constituting urging means to
move, by means of the compression force of the return
spring 233, the regulating claw 231 can be reliably
moved away from the pinion gear 210 side.

(Other Embodiment)

[0117] In the second embodiment shown in Fig. 16,
the magnet switch 600 in embodiment 1 is disposed par-
allel to the motor 500 and the pinion rotation regulating
member 230 is operatively linked with the magnet switch
600 through the wire 680.

[0118] While this invention has been described in con-
nection with what is presently considered most pre-
ferred embodiments, this invention is not to be limited
to the disclosed embodiments, but is meant to cover all
modifications and equivalent arrangement within the
scope of the appended claims.

Claims
1. A starter comprising:

an output shaft (220) having a helical spline
(221);

a pinion transmittal member having a pinion
(200) for meshing with a ring gear (100) of an
engine and mounted on the output shaft axially
movably through mating with the helical spline
of the output shaft;

a motor (500) for rotating the output shaft there-
by to move the pinion toward the ring gear for
meshing with the ring gear; and

areturn preventing member (231) for restricting
a return of the pinion from the ring gear when
the pinion meshes with the ring gear under a
rotation of the ring gear of the engine; charac-
terized by

a slide member (215) disposed between the
pinion transmittal member and the return pre-
venting member, said slide mamber being ro-
tatably mounted on the pinion transmittal mem-
ber.

2. A starter according to claim 1, further comprising:
a rotation regulation member (230) for regulat-

ing a rotation of the pinion by abutment with the
pinion, the rotation regulation member being
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moved to a side of the pinion which is axially
opposite to the ring gear when the pinion moves
toward the ring gear by a predetermined dis-
tance thus working as the return preventing
member.

3. A starter according to claim 1 or 2, wherein:

the return preventing member is formed in a bar
shape extending axially and movable radially.

4. A starter according to one of claims 1 to 3, wherein:

the slide memberincludes a washer to keep the
return preventing member stationary relative to
the rotation of the pinion after meshing between
the pinion and the ring gear.

Patentanspriiche

Anlasser, mit:

einer Ausgangswelle (220), die ein Steilgewin-
de (221) aufweist;

einem Ritzellbertragungsteil, das ein Ritzel
(200) zum Eingreifen in einen Zahnkranz (100)
eines Motors aufweist, wobei das Ritzel durch
ein Zusammenwirken mit dem Steilgewinde
der Ausgangswelle auf der Ausgangswelle axi-
al verschiebbar montiert ist;

einem Motor (500) zum Drehen der Ausgangs-
welle, um dadurch das Ritzel zum Eingreifen in
den Zahnkranz zum Zahnkranz hin zu schie-
ben;

einem Ruckkehrverhinderungsteil (231) zum
Begrenzen der Rickkehr des Ritzels aus dem
Zahnkranz, wenn das Ritzel wahrend einer
Drehung des Zahnkranzes des Motors in den
Zahnkranz eingreift; gekennzeichnet durch
ein zwischen dem Ritzelibertragungsteil und
dem Ruckkehrverhinderungsteil angeordnetes
Gleitteil (215), das auf dem Ritzellbertra-
gungsteil drehbar montiert ist.

2. Anlasser nach Anspruch 1, mit weiter:

einem Rotationsregulierteil (230) zum Regulie-
ren einer Rotation des Ritzels durch Abstit-
zung am Ritzel, wobei das Rotationsregulierteil
auf die dem Zahnkranz axial entgegengesetzt
liegende Seite des Ritzels verschoben wird,
wenn das Ritzel um eine vorbestimmte Distanz
zum Zahnkranz hin vorspurt, und so als das
Ruckkehrverhinderungsteil arbeitet.

3. Anlasser nach Anspruch 1 oder 2, wobei:
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das Ruckkehrverhinderungsteil in Stabform
ausgebildet ist, die sich axial erstreckt und ra-
dial bewegbar ist.

4. Anlasser nach einem der Anspriiche 1 bis 3, wobei:

das Gleitteil eine Scheibe enthalt, um das
Rickkehrverhinderungsteil relativ zur Rotation
des Ritzels stationar zu halten, nachdem das
Ritzel mit dem Zahnkranz in Eingriff gelangt ist.

Revendications

Démarreur comprenant :

un arbre de sortie (220) ayant une cale hélicoi-
dal (221) ;

un élément de transmission a pignon ayant un
pignon (200) devant étre mis en prise avec une
couronne de train planétaire (100) d'un moteur,
et monté sur l'arbre de sortie en mouvement
dans la direction axiale au travers d'un accou-
plement avec la cale hélicoidale de I'arbre de
sortie ;

un moteur (500) afin de mettre en rotation I'ar-
bre de sortie afin de déplacer ainsi le pignon
vers la couronne de train planétaire pour étre
en prise avec la couronne de train planétaire
sous une rotation de la couronne de train pla-
nétaire du moteur ; et

un élément d'empéchement de retour (231)
afin de limiter le retour du pignon a partir de la
couronne de train planétaire lorsque le pignon
est en prise avec la couronne de train
planétaire ; caractérisé par

un élément de glissement (215) disposé entre
I'élément de transmission a pignon et I'élément
d'empéchement de retour, ledit élément de glis-
sement étant monté de maniére a pouvoir étre
en rotation sur I'élément de transmission a pi-
gnon.

Démarreur selon la revendication 1, comprenant en
plus, un élément de régulation de rotation (230) afin
de réguler une rotation du pignon par butée avec le
pignon, I'élément de régulation de rotation étant dé-
placé vers un c6té du pignon qui est opposé dans
la direction axiale a la couronne de train planétaire
lorsque le pignon se déplace vers la couronne de
train planétaire d'une distance prédéterminée agis-
sant ainsi comme [|'élément d'empéchement de re-
tour.

Démarreur selon l'une des revendications 1 ou 2,
dans lequel : I'élément d'empéchement de retour
est constitué en forme de barre s'étendant dans la
direction axiale et pouvant étre déplacé dans la di-
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rection radiale.

Démarreur selon 'une des revendications 1 a 3,
dans lequel : I'élément de glissement comporte un
rondelle afin de maintenir I'élément d'empéchement
de retour immobile par rapport a la rotation du pi-
gnon aprés lI'engagement du pignon et de la cou-
ronne de train planétaire.
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