
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

05
5 

93
7

B
1

TEPZZ Z559¥7B_T
(11) EP 2 055 937 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
11.12.2013 Bulletin 2013/50

(21) Application number: 08017843.7

(22) Date of filing: 10.10.2008

(51) Int Cl.:
F02N 15/06 (2006.01) F02N 11/00 (2006.01)

(54) Starter

Anlasser

Démarreur

(84) Designated Contracting States: 
DE FR

(30) Priority: 01.11.2007 JP 2007285123

(43) Date of publication of application: 
06.05.2009 Bulletin 2009/19

(73) Proprietor: DENSO CORPORATION
Kariya-city,
Aichi-pref. 448-8661 (JP)

(72) Inventor: Ohmura, Tomohiro
Kariya-city,
Aichi-pref. 448-8661 (JP)

(74) Representative: Kuhnen & Wacker
Patent- und Rechtsanwaltsbüro 
Prinz-Ludwig-Straße 40A
85354 Freising (DE)

(56) References cited:  
FR-A- 1 245 046 FR-A1- 2 880 076
JP-A- 58 020 962 JP-A- 2006 207 573
US-A- 2 343 967  



EP 2 055 937 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to a starter
equipped with a shock absorbing unit capable of reducing
damage caused by shock applied from the internal com-
bustion side through a pinion gear.

2. Description of the Related Art

[0002] There are conventional techniques relating to
many types of starters. For example, JP 2006-207573A
and FR 2880076 A1 have disclosed such conventional
techniques.
[0003] FIG. 7 shows a conventional starter having an
output shaft 100, a pinion gear 120, and a shock absorb-
ing unit 130. The output shaft 100 is driven by a motor
(not shown) to rotate. The pinion gear 120 is engaged
with the outer periphery of the output shaft 100 through
a bearing 110. The shock absorbing unit 130 is placed
between the output shaft 100 and the pinion gear 120.
[0004] The shock absorbing unit 130 assembled in the
conventional starter has a primary case 140, a secondary
case 160, and an intermediate case 160, rubber dampers
170 and the like. The primary case 140 is engaged in
spline connection with the outer periphery of the cylindri-
cal part which is assembled with the pinion gear 120. The
secondary case 150 is engaged in spline connection with
the outer periphery of the output shaft 100. The interme-
diate case 160 is relatively and rotatably placed between
the primary case 140 and the secondary case 150. The
rubber dampers 170 are assembled between the primary
case 140, the intermediate case 160, and the secondary
case 150.
[0005] For example, when receiving a shock transmit-
ted or propagated from the internal combustion engine
(not shown) side during cranking, the primary case 140
and the secondary case 150 rotate relatively to the inter-
mediate case 160, and the rubber  dampers 170 are com-
pressed and deformed toward a circumferential direction
in order to absorb the shock and to reduce the damage
of the shock.
[0006] A description will now be given of the assem-
bling procedure of the conventional starter equipped with
the shock absorbing unit described above.
[0007] First, the shock absorbing unit 130 and the pin-
ion gear 120 are fitted and engaged with the output shaft
100. The pinion stopper 180 is then fitted and engaged
to the output shaft 100 in order to fix the pinion gear 120
to the output shaft 100.
[0008] The pinion stopper 180 is temporarily shifted
along the output shaft 100 toward the motor side (namely,
toward the right direction in FIG. 7), a character "C" ring
200 (hereinafter, referred to as the "sealing ring 200") is
engaged with a circumferential groove 190 formed on

the surface of the output shaft 100. After this, the pinion
stopper 180 is then returned in the axial direction toward
the opposite from the motor (not shown) along the output
shaft 100 in order to stop the pinion stopper 180 by the
sealing ring 200.
[0009] The assembling work needs to push and bend
the primary case 140 and the secondary case 150 in the
shock absorbing unit 130 (specifically, to push the pri-
mary case 140 toward the secondary case 150 side) in
order to shift the pinion stopper 180 toward the motor
side along the output shaft 100. In order to achieve this
work, a gap of a predetermined width is formed between
the primary case 140 and the intermediate case 160, and
a gap of a predetermined width is also formed between
the intermediate case 160 and the secondary case 150.
That is, the presence of those gaps in the shock absorb-
ing unit 130 enables the pinion stopper 180 to be shifted
toward the motor side along the output shaft 100.
[0010] By the way, grease is applied on sliding surfac-
es of the rubber dampers 170, the primary case 140, the
intermediate case 160, and the secondary case 150 in
the shock absorbing unit 130. The presence of the grease
enhances the sliding capability of the rubber dampers
170, and absorbs a shock by smoothly pushing and bend-
ing the rubber dampers 170 when the shock is propagat-
ed from an internal combustion engine side and applied
to the starter.
[0011] However, in the shock absorbing unit 130 of the
conventional starter, the presence of those gaps formed
between the primary case 140 and the intermediate case
160 and between the intermediate case 160 and the sec-
ondary case 150 has a possibility that the  grease flows
out to the outside of the shock absorbing unit 130 through
those gaps by a centrifugal force generated when the
shock absorbing unit 130 rotates together with the rotary
shaft 100. Flowing out of most of the grease from the
shock absorbing unit 130 through the gaps makes it dif-
ficult to smoothly bend the rubber dampers 170. This
decreases the function of the shock absorbing unit 130.
In order to avoid such a drawback, because the structure
of the conventional starter requires an excess amount of
the grease in advance, the manufacturing cost of the
starter equipped with the shock absorbing unit 130 hav-
ing the above structure is increased.

SUMMARY OF THE INVENTION

[0012] It is an object of the present invention to provide
a starter equipped with a shock absorbing unit of an im-
proved structure which is capable of providing a stable
shock-absorbing capability while suppressing grease
which is held in the shock absorbing unit from flowing out
by centrifugal force generated when the shock absorbing
unit rotates together with a rotary shaft of the starter.
[0013] This object, in accordance with the present in-
vention, is achieved by a starter having the features of
appended claim 1. Advantageous developments are
subject matter of the subclaims.
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[0014] The motor (2) generates a rotation power and
supplies the rotation power to an internal combustion en-
gine to start to rotate through the output shaft (6) and the
pinion gear (8) and a ring gear (41). The output shaft (6)
rotates when receiving the rotation power transmitted
from the motor (2). The pinion gear (8) is rotatably placed
at an outer periphery of the output shaft (6) through a
bearing (7). The pinion gear (8) transmits the rotation
power generated by the motor (2) to the ring gear (41)
of the internal combustion engine. In the starter (1), the
shock absorbing unit (9) is placed at the outer periphery
of the output shaft (6). The shock absorbing unit (9) has
elastic members (48) therein. The shock absorbing unit
(9) is capable of reducing a shock. That is, the elastic
members (48) are compressed and deformed when re-
ceiving the shock from the internal combustion engine
side through the pinion gear (8). In particular, the shock
absorbing unit (9) has a primary case (45) engaged with
the pinion gear (8), a secondary case (46) engaged with
the output shaft (6), and those elastic members (48)
placed between the primary case (45) and the secondary
case (46). The primary case (45) and the secondary  case
(46) are rotatably placed through the elastic members
(48). Gaps "A" and "A-1" in the axial direction of shock
absorbing unit (9) (also of the output shaft (6)) and gaps
"B" and "B-1" in a diameter direction of the shock absorb-
ing unit (9) (also of the output shaft (6)) are formed be-
tween an outer periphery of the primary case (45) and
an outer periphery of the secondary case (46).
[0015] In general, the shock absorbing unit (9) rotates
together with the output shaft (6) of the motor (2) when
the motor (2) starts to rotate. During the rotation of the
shock absorbing unit (9) in synchronization with the out-
put shaft (6) of the motor (2), the grease applied on the
inside (more detailed, on the sliding surface on which the
elastic members (48) slides and are bent when receiving
a shock) of the primary case (45) and the secondary case
(46) tends to move and fly out toward the outer periphery
of the shock absorbing unit (9) by a centrifugal force gen-
erated by the rotation.
[0016] Thus, in accordance with the present invention,
there is provided the starter equipped with the shock ab-
sorbing unit. The starter is comprised of the motor, the
output shaft, the pinion gear, and the shock absorbing
unit. The motor generates a rotation power to be supplied
to the internal combustion engine to start to rotate. The
output shaft rotates when receiving the rotation power
transmitted from the motor. The pinion gear is rotatably
placed at the outer periphery of the output shaft through
the bearing. The pinion gear transmits the rotation power
generated by the motor to the ring gear for the internal
combustion engine.
[0017] The shock absorbing unit is placed on the outer
periphery of the output shaft. The shock absorbing unit
has the elastic members. The shock absorbing unit is
capable of reducing a shock by compressing and deform-
ing the elastic members when receiving the shock ap-
plied from the internal combustion engine side through

the pinion gear. In particular, the shock absorbing unit
has the primary case connected to the pinion gear, the
secondary case connected to the output shaft, and an
intermediate case, also named ring spacer below, placed
between the primary case and the secondary case.
[0018] Through the intermediate case or a ring spacer,
the elastic members are assembled in multiple stages in
series between the primary case and the secondary
case. The primary case and the intermediate case are
rotatably and relatively placed through the elastic mem-
bers. Similarly, the intermediate case and the secondary
case are rotatably and relatively placed through the elas-
tic members. The gaps "A" and "A-1" formed in  the axial
direction of the shock absorbing unit and the gaps B and
"B-1" formed in the diameter direction of the shock ab-
sorbing unit are formed between the outer periphery of
the primary case and the outer periphery of the interme-
diate case and also between the outer periphery of the
intermediate case and the outer periphery of the second-
ary case.
[0019] In general, because the shock absorbing unit
rotates in synchronization with the output shaft when re-
ceiving the rotary power transmitted from the motor, the
grease applied in the inside of the primary case, the in-
termediate case, and the secondary case, tends to move
and fly out toward the outer periphery of the shock ab-
sorbing unit in the diameter direction, specifically, the
grease is applied on the sliding surfaces, on which the
elastic members bend and slide, of the primary case, the
intermediate case, and the secondary case.
[0020] On the other hand, according to the present in-
vention, the gap "A" in the axial direction and the gap "B"
in the diameter direction are formed between the outer
periphery of the primary case and the intermediate case,
and the gap "A-1" in the axial direction and the gap "B-
1" in the diameter direction are formed between the outer
periphery of the intermediate case and the outer periph-
ery of the secondary case. The above structure of the
shock absorbing unit can prevent the grease from moving
to and flying out directly toward the outside of those cas-
es. That is, the structure of the shock absorbing unit can
prevent the grease from flowing out of each of the primary
case, the secondary case (46), and the intermediate
case. In addition to this, the presence of the gaps "A",
"A-1", "B", and "B-1" in the shock absorbing unit keeps
the grease in those cases for a long period of time. Ac-
cordingly, even if a shock is propagated from the internal
combustion engine side to the starter, because the elastic
members are smoothly compressed and bent according
to the relative rotation between the primary case and the
secondary case through the intermediate case, the start-
er equipped with the shock absorbing unit has the stable
shock-absorbing capability.
[0021] Further, because the shock absorbing unit in
the starter according to the present invention has the gap
"A" formed in the axial direction between the outer pe-
riphery of the primary case and the gap "A-1" in the axial
direction between the outer periphery of the intermediate
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case and the outer periphery of the secondary case, it is
possible for the shock absorbing unit to move within the
gap, namely, the primary case is pushed toward  the sec-
ondary case side when the sealing ring is assembled into
the peripheral groove formed on the outer periphery of
the output shaft, like the conventional starter disclosed
in JP 2006-207573A.
[0022] In the starter according to the present invention,
the gaps are formed in a labyrinth-like structure between
the outer periphery of the primary case and the outer
periphery of the intermediate case and between the outer
periphery of the intermediate case and the outer periph-
ery of the secondary case. This structure enhances the
capability of preventing the grease from flying out which
is caused by centrifugal force.
[0023] In the starter of the present invention the gap
"B" and "B-1" in the diameter direction can be narrower
than the gap A and A-1. In the assembling work for the
starter according to the present invention, it is needed to
shift the shock absorbing unit toward the axial direction
of the output shaft side of the starter (specifically, it is
needed to push the primary case to the secondary case
side) in order to fit the pinion stopper to the output shaft.
In order to complete this assembling work, it is required
to have the gaps formed in the axial direction formed
between the outer periphery of the primary case and the
outer periphery of the secondary case, or formed be-
tween the outer periphery of the primary case and the
outer periphery of the intermediate case and between
the outer periphery of the intermediate case and the outer
periphery of the secondary case. That is, assembling the
pinion stopper needs the gaps in the axial direction of
the shock absorbing unit.
[0024] On the other hand, because the assembling
work for the starter does not use the gaps "B" and "B-1"
formed in the diameter direction, it is possible to form the
gaps "B" and "B-1" smaller in length (namely, size) than
the gaps "A" and "A-1" unless the primary case and the
secondary case interact with each other. As a result, the
above structure of the starter with the gaps "A", "A-1",
and "B", "B-1" ensures the capability of suppressing the
grease from flowing out toward the outside of the cases.
In other words, the structure of the starter according to
the present invention increases the capability of keeping
the grease in the shock absorbing unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

FIG. 1 is a cross section of a starter according to a
first embodiment of the present invention;
FIG. 2 is a semi cross-section of the starter shown
in FIG. 1, in particular, shows a structure of a shock
absorbing unit, and its peripheral parts in the starter
shown in FIG. 1;

FIG. 3 is a plan view of a ring spacer in the shock
absorbing unit incorporated in the starter according
to the first embodiment into which elastic members
are accommodated;
FIG. 4 is an enlarged cross section of gaps formed
in the shock absorbing unit in the starter according
to the first embodiment; and
FIG. 5 is a semi cross-section of a shock absorbing
unit in a conventional starter.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0026] Hereinafter, an embodiment of the present in-
vention will be described with reference to the accompa-
nying drawings. In the following description, like refer-
ence characters or numerals designate like or equivalent
component parts throughout the several diagrams.

Preferred embodiment

[0027] A description will now be given of a starter 1
according to a preferred embodiment of the present in-
vention with reference to FIG. 1 to FIG. 4.
[0028] FIG.1 is a cross section of the starter 1 accord-
ing to the embodiment of the present invention. FIG. 2 is
a semi cross-section of the starter 1 shown in FIG. 1. In
particular, FIG. 2 shows a structure of a shock absorbing
unit 9 and its peripheral parts in the starter 1 shown in
FIG. 1.
[0029] As shown in FIG. 1, the starter 1 according to
the embodiment has a motor 2, an electromagnetic relay
3, a back stop clutch 4 (or a one-way clutch), a reduction
device 5, an output shaft 6, a pinion gear 8, a shock ab-
sorbing unit 9, and the like. An armature 2a of the motor
2 generates a rotational power in order to initiate an in-
ternal combustion engine (omitted from the drawings) to
operate when receiving an electric power supplied from
a battery (not shown). A main contact is placed in a motor
circuit. The main contact will be explained later in detail.
The electric power is supplied from the  battery (not
shown) to the armature 2a through the main contact
which is open and closed by the electromagnetic relay
3. The back stop clutch 4 stops the armature 2a to rotate
in opposite direction. The reduction device 5 reduces the
rotation speed of the armature 2a. An output torque of
the motor 2 is transmitted to the internal combustion en-
gine through the output shaft 6 and the pinion gear 8.
The pinion gear 8 is engaged with the outer periphery of
the output shaft 6 through a bearing 7. The shock ab-
sorbing unit 9 is placed on the outer periphery of the
output shaft 6.
[0030] The starter 1 according to the embodiment is
applied to an automatic engine stop/re-start system. The
automatic engine stop/re-start system automatically con-
trols the operation of the internal combustion engine (not
shown) to start and stop.
The motor 2 is a well-known rectifier electric motor in
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which a rectifier 10 is placed at one end (at the right side
in FIG. 1) of an armature shaft 2b through which the out-
put torque of the armature 2a is transmitted, and the elec-
tric power is supplied to the armature 2a through a brush
11 which is placed at the outer periphery of the rectifier 10.
[0031] One end of the armature shaft 2b, which
projects from the rectifier 10, is rotatably supported by
an end frame 13 through the bearing 12. The other end
of the armature 2b is relatively and rotatably inserted
through a bearing 14 (see FIG. 2) in an inside of a cavity
part formed in the end part of the output shaft 6.
[0032] The end frame 13 is assembled to an opening
of an end side of a yoke 15 so that it is engaged with this
opening. The end frame 13 is fastened and fixed to a
starter housing 16 by some through bolts (not shown).
The yoke 15 forms a magnet circuit of the motor 2.
[0033] The electromagnetic relay 3 has a solenoid and
a contact cover 19 made of resin fixed to the solenoid.
The solenoid has a built-in electromagnet coil 17 and a
built-in plunger 18. A main contact is placed in the contact
cover 19. The solenoid generates electromagnetic force
when receiving an electric power, and attracts the plung-
er 18. The function of the solenoid is a well-known matter.
The plunger 18 controls the main contact to open/close.
[0034] Because the electromagnetic force disappears
when the supply of the electric power to the solenoid 18
stops, the plunger 18 is returned to the original position
by the force accumulated in a return spring 20. The main
contact is thereby open.
[0035] The main contact has B fixed contact 22 and M
fixed contact 24, and a movable contact 25. The B fixed
contact 22 is electrically connected to a high voltage po-
tential side (battery side) of the motor circuit through a B
terminal bolt 21. The M fixed contact 24 is electrically
connected to a low voltage potential side (motor side) of
the motor circuit through a M terminal bolt 23. The mov-
able contact 25, together with the plunger 18, moves in
order to open/close the B fixed contact 22 and the M fixed
contact 24. When the movable contact 25 is electrically
contacted to the B fixed contact 22 and the M fixed contact
24, the B fixed contact 22 is electrically connected to the
M fixed contact 24, and the main contact falls in a closed
state.
[0036] On the other hand, when the movable contact
25 is separated from the B fixed contact 22 and the M
fixed contact 24, the B fixed contact 22 is also separated
from the M fixed contact 24, and the main contact falls
in an open state.
[0037] The B fixed contact 22 and the M fixed contact
24 are respectively fixed to the contact cover 19. A ter-
minal of a battery cable (not shown) is electrically con-
nected to a front end part of the B terminal bolt 21. The
B terminal bolt 21 projects from the contact cover 19 to-
ward the axial direction of the output shaft 6. Like the B
terminal bolt 21, a terminal of a motor lead 26 is electri-
cally connected to a front end part of the M terminal bolt
23. The M terminal bolt 23 also projects from the contact
cover 19 toward the axial direction of the output shaft 6.

[0038] A motor-side end part of the motor lead 26 is
inserted into the inside of the motor 2 through a grommet
27 made of rubber which is placed between the yoke 15
and the end frame 13. The motor-side end part of the
motor lead 26 is electrically connected to the brush 11
of a positive (+) electrode side.
[0039] The back stop clutch 4 (or a one-way clutch) is
comprised of an inner member 28, an outer member 29,
a roller 30, and the like. The inner member 28 is placed
at a part of the armature shaft 2b. A plurality of cam boxes
(not shown) is formed by the outer member 29 between
the outer peripheral surface of the inner member 28 and
the outer member 29. The roller 30 is placed in the cam
boxes.
[0040] The outer member 29 has an outer wall part 29a
which projects toward the outside in the diameter direc-
tion (or the radius direction) of the outer member 29. The
outer peripheral part of the outer wall part 29a is held
between the yoke 15 and the spacer member 31 and
fixed toward the axial direction of the outer member 29.
The outer  peripheral part of the outer wall part 29a is
also limited in rotation by the starter housing 16. The cam
boxes are formed in a wedge shape which becomes nar-
row toward the anti-rotation direction of the armature
shaft 2b.
[0041] The roller 30 is pushed by a spring (not shown)
toward the direction (which is the opposite direction of
the armature direction 2b) to which the space of each
cam box is gradually decreased. The roller 30 serves as
a means of transmitting or halting the torque between
the inner member 28 and the outer member 29.
[0042] The back stop clutch 4 (or an one-way clutch)
is capable of halting the reverse rotation of the armature
2a when the internal combustion engine initiates its re-
verse rotation, and the reversing rotation is transmitted
to the starter 1. That is, the reversing rotation from the
internal combustion engine is propagated to the pinion
gear 8, the shock absorbing unit 9, the output shaft 6,
the reduction device 5, and finally to the armature shaft
2b. When the reversing rotation reaches the armature
shaft 2b, the roller 30 moves toward the direction, to
which each cam box becomes narrow, and the roller 30
is then locked between the inner member 28 and the
outer member 29. The reversing rotation of the armature
2a is thereby halted.
[0043] On the other hand, when the starter 1 drives the
internal combustion engine, the roller 30 moves toward
the direction to which the space of each cam box is wide
so that the roller 30 races, namely, falls in idling, and the
armature shaft 2b starts to rotate.
[0044] The reduction device 5 is a planet gear type
reduction device capable of reducing the rotation speed.
The reduction device 5 and the armature shaft 2b are a
coaxial system. The reduction device 5 is comprised of
a sun gear 32, an internal (or annulus) gear 33, and a
planet gear 34. The sun gear 32 is placed on the armature
axis 2b at the opposite side of the rectifying device. The
internal (or annulus) gear 33 (see FIG. 2) is limited in
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rotation through a torque limiter (will be explained below).
The planet gear 34 (see FIG. 2) is engaged with the sun
gear 32 and the internal (or annulus) gear 33. The orbital
motion of the planet gear 34 is transmitted to the output
shaft 6.
[0045] As shown in FIG. 2, the torque limiter is com-
prised of a fixed disk 36, a rotary disk 37, a disk spring
38 (belleville), and the like. The fixed disk 36 is limited in
rotation by a central case 35. The rotary disk 37 is limited
in rotation by a friction generated between the rotary disk
37 and the fixed disk 36, and between the rotary disk  37
and the central case 35. The disk spring 38 pushes the
rotary disk 37 inserted between the fixed disk 36 and the
rotary disk 37 toward the axial direction.
[0046] When an excess torque over a slip torque of the
rotary disk 37 is applied to the internal gear 33 (or annulus
gear), the rotary disk 37 slips (or, rotates) against the
friction. Because this limits the rotation of the internal
gear 33, the excess torque is not propagated.
[0047] The central case 35 is placed in the inside of
the starter housing 16 so that it is perpendicular to the
output shaft 6. The central case 35 is fixed in position so
that it contacts to a step-shaped part formed in the inner
periphery of the starter housing 16. This central case 35
is also limited in rotation to the starter housing 16.
[0048] The output shaft 6 and the armature shaft 2b
are placed to have a same axial line. Further, the end
part of the output shaft 6 at the opposite side of the motor
2 is rotatably supported by the front end of the starter
housing 16 through the bearing 39. Still further, the end
part of the output shaft 6 at the motor 2 side is engaged
with the reduction device 5 and also rotatably supported
by the central case 35 through the bearing 40 (see FIG.
2).
[0049] The pinion gear 8 is always engaged with the
ring gear 41 at the engine side and further engaged with
the output shaft 6 through the shock absorbing unit 9.
The structure and actions of the shock absorbing unit 9
will be explained later in detail.
The pinion gear 8 is contacted to a pinion stopper 43 in
order to prevent the pinion gear 8 from being separated
from the output shaft 6. This pinion stopper 43 is assem-
bled to the end part of the output shaft 6 through a sealing
ring 42. The sealing ring 42 is fitted to a circumferential
groove 44 formed on the outer circumference of the out-
put shaft 6.
[0050] Next, a description will now be given of the
shock absorbing unit 9 assembled in the starter 1 accord-
ing to the embodiment of the present invention with ref-
erence to FIG. 2, FIG. 3, and FIG. 4.
[0051] FIG. 3 is a plan view of a ring spacer 47 in the
shock absorbing unit 9 in the starter 1 according to the
first embodiment. Elastic members are accommodated
in the ring spacer 47. FIG. 4 is an enlarged cross section
of gaps formed in the shock absorbing unit 9 in the starter
1 according to the first embodiment.
[0052] As shown in FIG. 2, the shock absorbing unit 9
has a ring drive 45 as a primary case, a ring drive 46 as

a secondary case, and the ring spacer 47 as an interme-
diate case, elastic members 48, and the like. The elastic
members 48 are assembled between the ring drive 45
and the ring spacer 47, and between the ring spacer 47
and the ring drive 46.
[0053] As shown in FIG. 2, a boss part 45a of a cylin-
drical shape is formed at a central part in the diameter
direction of the ring drive 45. This boss part 45a is en-
gaged in a spline connection with the outer periphery of
a cylindrical part 8a. This cylindrical part 8a and the pinion
gear 8 are made with one body. The boss part 45a is so
engaged with the pinion gear 8 through the cylindrical
part 8a so as not to relatively rotate with the pinion gear 8.
[0054] Like the ring drive 45, a boss part 46a of a cy-
lindrical shape is formed at a central part of the ring drive
46 as the secondary case. The boss part 46a is engaged
in a spline connection with the outer periphery of the out-
put shaft 6. The boss part 46a is so engaged with the
output shaft 6 so as not to relatively rotate with the output
shaft 6.
[0055] The ring spacer 47 is placed between the ring
drive 45 and the ring drive 46, and is rotatably engaged
with the outer periphery of the boss part 46a formed in
the ring drive 46.
[0056] A plurality of damper spaces S (see FIG. 3) is
formed between the ring drive 45 and the ring spacer 47,
and between the ring spacer 47 and the ring drive 46.
The ring drive 45 faces the ring spacer 47 in the axial
direction of the output shaft 6. The ring spacer 47 faces
the ring drive 46 in the axial direction of the output shaft
6. Elastic members 48 are placed in the damper spaces
S. FIG. 3 shows the three damper spaces S. The present
invention is not limited by the number of the damper spac-
es S.
[0057] The ring drives 45 and 46 are made of metal
such as iron so as to obtain a desired strength for trans-
mitting the output torque of the starter 1. On the other
hand, it is possible to make the ring spacer 47 using resin
in order to decrease the total weight of the starter 1.
[0058] As shown in FIG. 3, the elastic members 48 is
comprised of a main block part 48a, a bridging part 48b,
and a sub block part 48c. The sub block part 48c is con-
nected to the main block part 48a through the bridging
part 48b. The main block part 48a, the bridging part 48b,
and the sub block part 48c are made with one body, and
for example, made of oil-proof synthetic rubber.
[0059] Each elastic member 48 is accommodated in
each of the three damper spaces S formed between the
ring drive 45 and the ring spacer 47. Each elastic member
48 is also accommodated in each of the three damper
spaces S formed between the ring spacer 47 and the ring
drive 46.
[0060] Grease is applied as lubricant in the inside of
the shock absorbing unit 9 so as to smoothly bend the
elastic members 48 when a shock is applied to the starter
1. In more detail, the grease is applied between the sur-
faces of the elastic members 48, the ring drive 45, the
ring spacer 47, and the ring drive 46. The ring drive 45
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and the ring spacer 47 which are adjacent to each other
relatively and rotatably face together through the elastic
members 48. Similarly, the ring spacer 47 and the ring
drive 46 are adjacent to each other, and relatively and
rotatably face together through the elastic members 48.
[0061] As shown in FIG. 4, axial gaps A and A-1 and
diameter gaps B and B-1 are formed between the outer
periphery of the ring drive 45 and the outer periphery of
the ring spacer 47 and between the outer periphery of
the ring spacer 47 and the outer periphery of the ring
drive 46. The axial gaps A and A-1 are formed in the axial
direction of the shock absorbing unit 9 (, namely in the
axial direction of the output shaft 6). The diameter gaps
B and B-1 are formed in the diameter direction of the
shock absorbing unit 9.
[0062] A description will now be given of the axial gaps
A, A-1 and the diameter gaps B and B-1 in detail with
reference to FIG. 4.
[0063] The ring drive 45 has a facing-wall area, and
the ring spacer 47 has a facing-wall area. Those facing-
wall areas are formed in the diameter direction of the
outside of the damper space S between the ring drive 45
and the ring spacer 47. Those facing-wall areas face to-
gether at a predetermined interval which will be referred
to as the "gap A in the axial direction" (see the left side
in FIG. 4). In other words, as shown in FIG. 4, the gap A
is formed between those facing-wall areas of the ring
drive 45 and the ring spacer 47.
[0064] An outer peripheral wall 47a of a ring shape is
formed at the outer diameter part of the ring spacer 47.
This outer peripheral wall 47a of a ring shape is extended
toward the opposite side (the left side in FIG. 4) of the
motor 2 along the axial direction from the facing-wall area.
It is so formed that the inner diameter of the outer pe-
ripheral wall 47a is larger than the outer diameter of the
ring drive 45 in order to form the gap B in  the diameter
direction (see FIG. 4) between the inner periphery of the
outer peripheral wall 47a and the outer periphery of the
ring drive 45. As clearly shown in FIG. 4, the gap A in the
axial direction and the gap B in the diameter direction are
connected (or communicated) together in a character "L"
shape. The gap A and the gap B make a passage through
which the grease and air flow out to the outside of the
shock absorbing unit 9.
[0065] Similarly, the ring drive 46 has a facing-wall ar-
ea, and the ring spacer 47 has another facing-wall area.
Those facing-wall areas are formed in the diameter di-
rection of the outside of the damper space S between
the ring drive 46 and the ring spacer 47. Those facing
walls face together at a predetermined interval which will
be referred to as the "gap A-1 in the axial direction" (see
the right side in FIG. 4). In other words, as shown in FIG.
4, the gap A-1 is formed between those facing-wall areas
of the ring drive 46 and the ring spacer 47.
[0066] An outer peripheral wall 47a of a ring shape is
formed at the outer diameter part of the ring spacer 47.
This outer peripheral wall 47a of a ring shape is extended
toward the motor side (toward the right side in FIG. 4)

along the axial direction from the facing-wall area. It is
so formed that the inner diameter of the outer peripheral
wall 47a is larger than the outer diameter of the ring drive
46 in order to form the gap B-1 in the diameter direction
(see FIG. 4) between the inner periphery of the outer
peripheral wall 47a and the outer periphery of the ring
drive 46. As clearly shown in FIG. 4, the gap A-1 in the
axial direction and the gap B-1 in the diameter direction
are connected (or communicated) in a character "L"
shape. That is, the gap A-1 and the gap B-1 also make
a passage through which the grease and air flow out to
the outside of the shock absorbing unit 9.
[0067] Each of the gaps A and A-1 in the axial direction
has a length necessary to assemble the sealing ring 42
into the circumferential groove 44 formed in the surface
of the output shaft 6 and further to assemble the pinion
stopper 43 through the sealing ring 42 to the output shaft
6.
[0068] Furthermore, each of the gaps B and B-1 is
formed to be smaller in length than each of the gap A
and A-1. Preferably, those gaps A, A-1, B, and B-1 are
formed as small as possible to be free from contacting
to each other when the ring drives 45 and 46 and the ring
spacer 47 relatively rotate.
[0069] Next, a description will now be given of the op-
eration of the starter 1 according to the embodiment of
the present invention.
[0070] When the electromagnetic relay 3 electrically
closes the main contact of the motor circuit in the motor
2 of the starter 1, the electric power is supplied from the
battery to the armature 2a in the motor 2. The armature
2a thereby starts to rotate. The rotation speed of the ar-
mature 2a is reduced by the reduction device 5. The re-
duced rotation is transmitted to the output shaft 6. The
reduced rotation is transmitted to the pinion gear 8 from
the output shaft 6 through the shock absorbing unit 9.
The rotation of the pinion gear 8 is transmitted to the ring
gear 41 so as to crank the internal combustion engine
(not shown).
[0071] When the rotation speed of the internal com-
bustion engine exceeds the rotation speed of the starter
1 after the internal combustion engine starts to rotate,
the one-way clutch (not shown) assembled into the ring
gear 41 starts to race. Because this interrupts the trans-
mission of the torque between the crank shaft of the in-
ternal combustion engine and the ring gear 41, the rota-
tion of the internal combustion engine is not transmitted
to the pinion gear 8. This prevents the armature 2a of the
motor 2 in the starter 1 from being overrun.
[0072] By the way, when an internal combustion en-
gine causes a reverse rotation by a fluctuation of a crank
shaft caused when the internal combustion engine stops,
or by running a vehicle in reverse on an uphill slope when
the internal combustion engine stops, a one-way clutch
incorporated in a ring gear 41 is connected to a pinion
gear. In a starter having the structure in which the pinion
gear is always engaged with the ring gear, the reversing
rotation of the internal combustion engine is transmitted
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to the pinion gear through the ring gear.
[0073] On the other hand, because the starter 1 ac-
cording to the embodiment has the back stop clutch 4 (or
the one-way clutch) capable of preventing the armature
2a from reversely rotating, it is possible to prevent the
armature 2a from being in a reverse rotation even if the
reverse rotation of the internal combustion engine is
transmitted to the starter 1.
[0074] The shock absorbing unit 9 is capable of ab-
sorbing a shock which is generated when the ring gear
41 attacks the pinion gear 8 during the cranking or when
the internal combustion engine (not shown) reversely ro-
tates, for example.
[0075] When receiving such a shock, the ring drive 45
and the ring drive 46 placed in the shock absorbing unit
9 relatively rotate through the ring spacer 47, and the
elastic members 48 are bent (namely, are compresses
and deformed) toward the circumferential direction of the
starter 1.
[0076] The torque limiter is capable of interrupting the
transmission of an excessive shock by sliding the rotary
disk 37 toward the direction against a friction when such
an excessive shock, which could not be absorbed by the
shock absorbing unit 9, is applied to the output shaft 6,
where the excessive shock exceeds a predetermined
torque which is set in advance (or a sliding torque of the
rotary disk 37) in the torque limiter.
[0077] Because the presence of the shock absorbing
unit 9 in the starter 1 avoids the starter 1 from directly
receiving an excessive shock transmitted through the
torque transmission path, it is possible to avoid the starter
1 from a damage which would be caused by receiving
an excessive shock transmitted from the internal com-
bustion engine side.

(Effects of the starter 1 with the shock absorbing unit 9 
according to the embodiment)

[0078] The shock absorbing unit 9 assembled in the
starter 1 according to the embodiment of the present in-
vention starts to rotate when the output shaft 6 rotates
by receiving the rotational power of the motor 2. Accord-
ingly, the grease applied in the inside of the shock ab-
sorbing unit 9 tends to move toward the outer periphery
of the shock absorbing unit 9 by centrifugal force when
the shock absorbing unit 9 rotates in synchronization with
the output shaft 6.
[0079] On the other hand, the gaps A and B are formed
in a character "L" shape between the outer periphery of
the ring drive 45 and the outer periphery of the ring spacer
47. The gaps A-1 and B-1 are formed in a character "L"
shape between the outer periphery of the ring spacer 47
and the outer periphery of the ring drive 46, respectively,
it is possible to prevent the grease from flowing out to
the outside of the shock absorbing unit 9.
[0080] Specifically, even if the grease flows out from
the damper spaces S to the gaps A and A-1 in the axial
direction by a centrifugal force, because the outer pe-

ripheral wall 47a covers the outside in the diameter di-
rection of the gaps A and A-1 measured in the  axial
direction, it is possible to prevent the grease from being
scattered to the outside of the shock absorbing unit 9
through the gaps A and A-1. Still further, because the
shock absorbing unit 9 has the structure in which each
gap B (or B-1) measured in the diameter direction is
smaller in length than each gap A (or A-1) measured in
the axial direction, the shock absorbing unit 9 has a high
ability of preventing the grease from being scattered to
the outside.
[0081] As a result, the structure of the shock absorbing
unit 9 can keep the grease applied to the inside of the
shock absorbing unit 9 for a long period of time. The
shock absorbing unit 9 incorporated in the starter 1 ac-
cording to the embodiment provides a stable shock-ab-
sorbing capability for a long period of time because the
elastic members 48 are smoothly bent according to the
relative rotation of the ring drive 45 and the ring drive 46
when receiving a shock transmitted from the internal
combustion engine side.
[0082] Still further, the shock absorbing unit 9 assem-
bled in the starter 1 according to the embodiment has
the gaps A and A-1 in the axial direction of the shock
absorbing unit 9 between the outer periphery of the ring
drive 45 and the outer periphery of the ring spacer 47
and between the outer periphery of the ring spacer 47
and the outer periphery of the ring drive 46, respectively.
It is thereby possible to shift or bend the shock absorbing
unit 9 by the gaps A and A-1 by pushing the ring drive
45 toward the ring drive 46 side when the sealing ring 42
is fitted into the peripheral groove 45 formed in the output
shaft 6.
[0083] It is possible to perform the assembling step
(from the step of fitting the shock absorbing unit 9 and
the pinion gear 8 into the output shaft 6, to the step of
locking the pinion stopper 43 by the sealing ring 42) by
the same manner disclosed in the conventional tech-
nique, for example, JP 2006-207573 A.

(Modification)

[0084] The concept of the present invention is not lim-
ited by the embodiment aforementioned above.
[0085] In the shock absorbing unit 9 assembled in the
starter 1 according to the embodiment, the ring spacer
47 is placed between the ring drive 45 and the ring drive
46, and the six elastic members 48 are placed in double
stages in series through the ring  spacer 47. It is also
possible to add one or more additional ring spacers and
to place the elastic members 48 in not less than three
stages in the ring spacers in series.
[0086] The starter 1 according to the embodiment has
the structure in which the pinion gear 8 is always engaged
with the ring gear 41. The present invention is not limited
by this structure. For example, the concept of the present
invention is applied to various types of the starters, for
example, to a starter in which the pinion gear is pushed
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toward the opposite direction of the motor in order to en-
gage the pinion gear with the ring gear 41 when an in-
ternal combustion engine starts to operate, and the pinion
gear 8 is separated from the ring gear 41 after completion
of the start of the internal combustion engine.

Claims

1. A starter (1) comprising:

a motor (2) generating a rotation power;
an output shaft (6) rotating when receiving the
rotation power transmitted from the motor (2);
a pinion gear (8) which is rotatably placed on an
outer periphery of the output shaft (6) through a
bearing (7) and transmits the rotation power
generated by the motor (2) to a ring gear for an
internal combustion engine;
a shock absorbing unit (9), placed on the outer
periphery of the output shaft (6), capable of re-
ducing a shock applied from the internal com-
bustion engine through the pinion gear (8) by
compressing and deforming elastic members
(48);
said shock absorbing unit (9) comprising:

a ring drive primary case (45) engaged with
the pinion gear (8);
a ring drive secondary case (46) engaged
with the output shaft (6);
a ring spacer (47); wherein
said elastic members (48) are accommo-
dated in damper spaces (S) formed be-
tween said ring drive primary case (45) and
said ring spacer (47) and between said ring
drive secondary case (46) and said ring
spacer (47), respectively; wherein
said ring drive primary case (45) and said
ring spacer (47) have, in diameter direction
outside said damper spaces (S), facing wall
areas defining an axial gap (A); and
said ring drive secondary case (46) and said
ring spacer (47) have, in diameter direction
outside said damper spaces (S), facing wall
areas defining a further axial gap (A-1);
wherein
said ring spacer (47) has an outer peripheral
wall (47a) extending in axial direction on
both sides beyond the respective wall areas
and having an inner diameter larger than
the outer diameter of the ring drive primary
case (45) and the ring drive secondary case
(46), respectively;
so that a gap (B) in diameter direction is
formed between the outer peripheral wall
(47a) and the ring drive primary case (45)
and a further gap (B-1) in diameter direction

is formed between the outer peripheral wall
(47a) and the ring drive secondary case
(46),
said axial gap (A) and said gap (B) in the
diameter direction being connected togeth-
er in a L-shape
and said further axial gap (A-1) and said fur-
ther gap (B-1) in the diameter direction be-
ing connected together in a further L-shape.

2. The starter (1) as claimed in claim 1, wherein
the elastic members (48) are assembled in multiple
stages in series between the primary case (45) and
the secondary case (46) through the ring spacer (47),
and
the primary case (45) and the ring spacer (47) are
relatively and rotatably placed through the elastic
members (48), and the ring spacer (47) and the sec-
ondary case (46) are relatively and rotatably placed
through the elastic members (48).

3. The starter (1) as claimed in claim 1 or 2, wherein
the gaps (A, A-1) in the axial direction and the gaps
(B, B-1) in the diameter direction are alternately
formed in a labyrinth-like structure.

4. The starter (1) as claimed in any one of claims 1 to
3, wherein it is so formed that the gaps (B and B-1)
in the diameter direction are narrower than the gaps
(A and A-1) in the axial direction.

Patentansprüche

1. Anlasser (1) mit:

einem Motor (2), der eine Drehleistung erzeugt;
einer Ausgangswelle (6), die sich beim Aufneh-
men der von dem Motor (2) übertragenen Dreh-
leistung dreht;
einem Ritzel (8), das durch ein Lager (7) drehbar
an einem Außenumfang der Ausgangswelle (6)
angeordnet ist und die von dem Motor (2) er-
zeugte Drehleistung auf einen Zahnkranz für ei-
ne interne Verbrennungsmaschine überträgt;
einer Stoßdämpfereinheit (9), die an dem Au-
ßenumfang der Ausgangswelle (6) angeordnet
ist und imstande ist, durch Komprimieren und
Verformen von elastischen Elementen (48) ei-
nen von der Verbrennungskraftmaschine durch
das Ritzel (8) beaufschlagten Stoß zu verrin-
gern;
wobei die Stoßdämpfereinheit (9) umfasst:

ein Ringantriebsprimärgehäuse (45), das
mit dem Ritzel (8) in Eingriff steht;
ein Ringantriebssekundärgehäuse (46),
das mit der Ausgangswelle (6) in Eingriff
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steht;
einen Ringabstandshalter (47); wobei
die elastischen Elemente (48) in Dämpfer-
zwischenräumen (S) aufgenommen sind,
die jeweils zwischen dem Ringantriebspri-
märgehäuse (45) und dem  Ringabstands-
halter (47) und zwischen dem Ringantriebs-
sekundärgehäuse (46) und dem Ringab-
standshalter (47) gebildet sind; wobei
das Ringantriebsprimärgehäuse (45) und
der Ringabstandshalter (47) in Durchmes-
serrichtung außerhalb der Dämpferzwi-
schenräume (S) einander gegenüberlie-
gende Wandbereiche aufweisen, die einen
Axialspalt (A) definieren; und
das Ringantriebssekundärgehäuse (46)
und der Ringabstandshalter (47) in Durch-
messerrichtung außerhalb der Dämpfer-
zwischenräume (S) einander gegenüberlie-
gende Wandbereiche aufweisen, die einen
weiteren Axialspalt (A-1) definieren; wobei
der Ringabstandshalter (47) eine Außen-
umfangswand (47a) aufweist, die sich in
axialer Richtung auf beiden Seiten über die
jeweiligen Wandbereiche hinaus erstreckt
und einen Innendurchmesser aufweist, der
jeweils größer ist als der Außendurchmes-
ser des Ringantriebsprimärgehäuses (45)
und des Ringantriebssekundärgehäuses
(46);
derart, dass ein Spalt (B) in Durchmesser-
richtung zwischen der Außenumfangswand
(47a) und dem Ringantriebsprimärgehäuse
(45) gebildet ist und ein weiterer Spalt (B-
1) in Durchmesserrichtung zwischen der
Außenumfangswand (47a) und dem Ring-
antriebssekundärgehäuse (46) gebildet ist,
wobei der Axialspalt (A) und der Spalt (B)
in der Durchmesserrichtung L-förmig mit-
einander verbunden sind und
der weitere Axialspalt (A-1) und der weitere
Spalt (B-1) in der Durchmesserrichtung L-
förmig miteinander verbunden sind.

2. Anlasser (1) nach Anspruch 1, bei dem
die elastischen Elemente (48) durch den Ringab-
standshalter (47) in mehreren Stufen in Reihe zwi-
schen dem Primärgehäuse (45) und dem Sekundär-
gehäuse (46) angeordnet sind und
das Primärgehäuse (45) und der Ringabstandshal-
ter (47) durch die elastischen Elemente (48) relativ
zueinander drehbar angeordnet sind und der Rin-
gabstandshalter (47) und das Sekundärgehäuse
(46) durch die elastischen Elemente (48) relativ zu-
einander drehbar angeordnet sind.

3. Anlasser (1) nach Anspruch 1 oder 2, bei dem die
Spalte (A, A-1) in der axialen Richtung und die Spalte

(B, B-1) in der Durchmesserrichtung abwechselnd
in einer labyrinthartigen Struktur gebildet sind.

4. Anlasser (1) nach irgendeinem der Ansprüche 1 bis
3, wobei dieser derart ausgebildet ist, dass die Spal-
te (B und B-1) in der Durchmesserrichtung enger
sind, als die Spalte (A und A-1) in der axialen Rich-
tung.

Revendications

1. Démarreur (1) comprenant :

un moteur (2) générant une puissance de
rotation ;
un arbre de sortie (6) tournant lors de la récep-
tion de la puissance de rotation transmise par
le moteur (2) ;
un pignon (8) qui est placé de manière à pouvoir
tourner sur une périphérie extérieure de l’arbre
de sortie (6) à travers un palier (7) et transmet
la puissance de rotation générée par le moteur
(2) à une couronne pour un moteur à combustion
interne ;
une unité d’absorption de choc (9) placée sur la
périphérie extérieure de l’arbre de sortie (6) ca-
pable de réduire un choc appliqué depuis le mo-
teur à combustion interne à travers le pignon (8)
en compressant et en déformant les éléments
élastiques (48) ;
ladite unité d’absorption de choc (9)
comprenant :

un caisson primaire d’entraînement annu-
laire (45) en prise avec le pignon (8) ;
un caisson secondaire d’entraînement an-
nulaire (46) en prise avec l’arbre de sortie
(6) ;
un écarteur annulaire (47) ; dans lequel
lesdits éléments élastiques (48) sont logés
dans des espaces d’amortissement (S) for-
més entre ledit caisson primaire d’entraîne-
ment annulaire (45) et ledit écarteur annu-
laire (47) et entre ledit caisson secondaire
d’entraînement annulaire (46) et ledit écar-
teur annulaire (47), respectivement ;
dans lequel
ledit caisson primaire d’entraînement annu-
laire (45) et ledit écarteur annulaire (47) pré-
sentent, dans la direction du diamètre en
dehors desdits espaces d’amortissement
(S), des zones de parois frontales définis-
sant un jeu axial (A) ; et
ledit caisson secondaire d’entraînement
annulaire (46) et ledit écarteur annulaire
(47) présentent, dans la direction du diamè-
tre en dehors desdits espaces d’amortisse-
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ment (S), des zones de parois frontales dé-
finissant un autre jeu axial (A-1) ; dans le-
quel
ledit écarteur annulaire (47) présente une
paroi périphérique extérieure (47a) s’éten-
dant dans la direction axiale sur les deux
côtés au-delà des zones de paroi respecti-
ves et possédant un diamètre intérieur plus
grand que le diamètre extérieur du  caisson
primaire d’entraînement annulaire (45) et
du caisson secondaire d’entraînement an-
nulaire (46), respectivement ;
de sorte qu’un jeu (B) dans la direction du
diamètre soit formé entre la paroi périphé-
rique extérieure (47a) et le caisson primaire
d’entraînement annulaire (45) et qu’un
autre jeu (B-1) dans la direction du diamètre
soit formé entre la paroi périphérique exté-
rieure (47a) et le caisson secondaire d’en-
traînement annulaire (46),
ledit jeu axial (A) et ledit jeu (B) dans la di-
rection du diamètre étant reliés l’un à l’autre
dans une forme de L
et ledit autre jeu axial (A-1) et ledit autre jeu
(B-1) dans la direction du diamètre étant re-
liés l’un à l’autre dans une autre forme de L.

2. Démarreur (1) selon la revendication 1, dans lequel
les éléments élastiques (48) sont assemblés en série
dans des étages multiples entre le caisson primaire
(45) et le caisson secondaire (46) à travers l’écarteur
annulaire (47), et
le caisson primaire (45) et l’écarteur annulaire (47)
sont disposés de manière relative et rotative à tra-
vers les éléments élastiques (48), et l’écarteur an-
nulaire (47) et le caisson secondaire (46) sont dis-
posés de manière relative et rotative à travers les
éléments élastiques (48).

3. Démarreur (1) selon la revendication 1 ou 2, dans
lequel les jeux (A, A-1) dans la direction axiale et les
jeux (B, B-1) dans la direction du diamètre sont al-
ternativement formée dans une structure de type la-
byrinthe.

4. Démarreur (1) selon l’une quelconque des revendi-
cations 1 à 3, formé de sorte que les jeux (B et B-1)
dans la direction du diamètre soient plus étroits que
les jeux (A et A-1) dans la direction axiale.
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