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(54) CARRIER STRUCTURE FOR PLANETARY GEAR SET

(57) Among opposing plates (2, 3) constituting a car-
rier body (1), one plate (2) is directly connected to an
external periphery of a shaft part (5) in the vicinity of a
shaft end thereof, and the other plate (3) is connected to
the shaft part (5) via support columns (4) extending from
a shaft end (5a) at an interconnection part between the
plate (2) and the vicinity of the shaft end (shaft part (5)).
Four support columns (4) forming a set are disposed at
equal intervals in the circumferential direction in an ex-

ternal peripheral part of the plate (3), and are integrally
connected to the plate (3). The support columns (4) also
extend at an angle so as to converge toward the shaft
end (5a), and ultimately merge and integrate with a
shared annular body (4a). The annular body (4a) is fitted
on the shaft end (5a) and connected to the shaft end (5a).
Planetary pinions (not illustrated) are supported on pinion
shafts (not illustrated) inserted in through-holes (2a, 3a)
in the plates (2, 3).
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Description

[Technological Field]

[0001] The present invention relates to a carrier struc-
ture for a planetary gear set, and particularly relates to a
carrier structure improvement relating to gear noise or
vibration, durability, and other characteristics in a plan-
etary gear set.

[background Technology]

[0002] A carrier structure for a planetary gear set is
usually configured from a carrier body in which a pair of
opposing plates are directly or indirectly connected and
integrated on a shared shaft part, and planetary pinions
bridged between and supported by the opposing plates
so as to be able to rotate about an axis eccentric from
the shaft part.
The planetary gear set is also configured so that the plan-
etary pinions of the carrier structure are meshed with a
sun gear at the center of the carrier structure and a ring
gear in an external peripheral part of the carrier structure.
[0003] A planetary gear set in actual use is commonly
configured so that a rotation is inputted to the sun gear,
the ring gear, or the carrier structure (carrier body) as an
input element, and another one of these elements is fixed
(or allowed to freely rotate) as a reactive force element,
whereby the remaining element is caused to function as
an output element, and rotation is produced from the out-
put element.
[0004] Direct or indirect connection and integration of
the pair of opposing plates on a shared shaft part in a
carrier body has conventionally been performed by the
process disclosed in document 1, for example.
[0005] Specifically, one of the opposing plates is di-
rectly connected to the shared shaft part, but the other
plate is connected to the one plate by a support column
installed as a bridge between the one plate and the other
plate. As a result, the other plate is indirectly connected
to the shared shaft part via the one plate.

[Prior Art Citations]

[Patent Citations]

[0006]

Patent Citation 1: Japanese Laid-open Patent Pub-
lication No. 07-208585

[Disclosure of the Invention]

[Problems to Be Solved by the Invention]

[0007] However, problems such as those described
below are caused when one plate constituting the carrier
body is directly connected to a shared shaft part, and the

other plate is indirectly connected to the shared shaft part
via the one plate by a support column provided in bridging
fashion between the opposing plates, as in the conven-
tional carrier structure.
[0008] Specifically, during transmission by the plane-
tary gear set, loads in the rotation direction of the carrier
body are exerted on each of the opposing plates of the
carrier body by driving reaction forces from the planetary
pinions.
[0009] These input loads on the opposing plates cause
each of the plates to displace by an angle amount cor-
responding to the supporting rigidity thereof in the rota-
tion direction.
[0010] In this situation, since the one plate is directly
connected to the shaft part, this plate displaces only by
an amount corresponding to the relatively large torsional
rigidity thereof. However, since the other plate is con-
nected to the shaft part indirectly via the one plate by a
support column provided in bridging fashion between the
opposing plates, the other plate displaces over a large
angle corresponding to the sum of the displacement cor-
responding to the torsional rigidity of the one plate and
the displacement corresponding to the rigidity of the sup-
port column.
[0011] Specifically, the other plate displaces further
than the one plate over an angle that is larger by at least
an amount commensurate with the displacement corre-
sponding to the rigidity of the one plate.
[0012] Therefore, the opposing plates are displaced
relative to each other by at least an amount commensu-
rate with the displacement angle corresponding to the
rigidity of the one plate, and the rotational axes of plan-
etary pinions bridged between and rotatably supported
by the plates (pinion shafts provided in bridging fashion
between the plates so as to removably support the plan-
etary pinions) are inclined in a direction corresponding
to the angle of the relative displacement.
[0013] This inclination of the rotational axes of the plan-
etary pinions (pinion shafts) causes improper gear mesh-
ing between the planetary pinions and the sun gear and
ring gear meshed therewith.
[0014] There is therefore a risk of problems of signifi-
cant gear noise or vibration in the planetary gear set and
decreased transmission efficiency or durability due to im-
proper tooth contact.
[0015] In order to mitigate or overcome these prob-
lems, the rigidity of the support column may be increased
so that the relative displacement (displacement caused
by the rigidity of the one plate) between the opposing
plates can be cancelled out.
However, in order to limit the relative displacement of the
opposing plates to within an allowable range, the support
column must be endowed with even higher rigidity to ad-
equately satisfy strength conditions for supporting the
planetary pinions, thus leading to a corresponding in-
crease in weight.
[0016] This increase in weight of the support column
creates not only a cost disadvantage, but also design
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difficulties relating to ensuring adequate accommodation
space due to increased size, and since the support col-
umn is also a rotating body, disadvantages in terms of
transmission efficiency (energy consumption) are also
unavoidable.
[0017] The purpose of the present invention is to pro-
vide a carrier structure for a planetary gear set which is
improved so as to be able to completely overcome the
abovementioned problems, by configuring the arrange-
ment of the support column on the shaft part side so that
the displacement of the plate connected to the shaft part
via the support column is not affected by the displace-
ment of the counterpart plate, and is determined solely
by a displacement corresponding to the rigidity of the
support column.

[Means Used to Solve the Above-Mentioned Prob-
lems]

[0018] In order to achieve this purpose, the carrier
structure for a planetary gear set according to the present
invention is configured as described below.
First, the carrier structure for a planetary gear set as-
sumed as the present invention comprises a carrier body
in which a pair of opposing plates and a shaft part are
integrated, and a planetary pinion bridged between and
supported by the opposing plates so as to be able to
rotate about an axis eccentric from the shaft part.
[0019] The present invention is characterized particu-
larly in that, one of the opposing plates is connected to
the shaft part, and the other plate is connected to the
shaft part via a support column extending from an inter-
connection part between the one plate and the shaft part
in the planetary gear set provided with the abovemen-
tioned carrier structure.

[Effect of the Invention]

[0020] In the carrier structure for a planetary gear set
according to the present invention, since one plate of the
opposing plates is directly connected to the shaft part,
and the other plate is connected to the shaft part via the
support column extending from the interconnection part
between the one plate and the shaft part, during trans-
mission by the planetary gear set, the other plate con-
nected to the shaft part via the support column is unaf-
fected by displacement of the one plate, and is displaced
only by an angle amount corresponding to the rigidity of
the support column.
[0021] The amount of displacement of the opposing
plates relative to each other during transmission by the
planetary gear set thereby corresponds to the difference
between the amount of displacement of the one plate
corresponding to the torsional rigidity thereof and the
amount of displacement of the other plate corresponding
to the rigidity of the support column.
[0022] Consequently, the difference between the
amounts of displacement (displacement of the opposing

plates relative to each other) is not affected by the dis-
placement of the one plate, and the difference between
the amounts of displacement (displacement of the op-
posing plates relative to each other) can therefore be
decreased without increasing the rigidity of the support
column.
[0023] The rotational axes of the planetary pinions
bridged between and rotatably supported by the oppos-
ing plates can thereby be restrained from inclining in a
direction corresponding to the displacement of the op-
posing plates relative to each other during transmission
by the planetary gear set.
[0024] This effect can be achieved almost without re-
lying on increasing the rigidity of the support column, and
can be obtained without an increase in weight and cost
or a decrease in transmission efficiency (increase in en-
ergy loss) that would result from increasing the rigidity of
the support column.
[0025] Since the inclination of the rotational axes of the
planetary pinions is small, as described above, improper
meshing between the planetary pinions and the gears
that mesh therewith (usually the sun gear and the ring
gear, as described above) does not occur in the present
invention, and it is possible to overcome the aforemen-
tioned problems of significant gear noise or vibration in
the planetary gear set and decreased transmission effi-
ciency or durability due to improper tooth contact.
[0026] Since these problems can be overcome almost
without relying on increasing the rigidity of the support
column, the support column need only satisfy the
strength requirements for supporting the planetary pin-
ions, and there is no need for any additional increase in
rigidity.
[0027] An increase in weight or cost due to increasing
the rigidity of the support column can thereby be avoided,
and design difficulties due to increased size of the support
column can be prevented. It is also possible to avoid a
decrease in transmission efficiency (increase in energy
loss) due to increased weight of the support column,
which is a rotating body.

[Brief Description of the Drawings]

[0028]

FIG. 1 is a side view illustrating the entire carrier
structure for a planetary gear set according to a first
embodiment of the present invention;
FIG. 2 is a schematic view of the carrier structure in
FIG. 1, where FIG. 2(a) is a schematic side view of
the carrier structure and FIG. 2(b) is a schematic
longitudinal sectional front view of the carrier struc-
ture from the direction of the arrow, the cross-section
being along line B-B in FIG. 2(a);
FIG. 3 is a front view of one planetary pinion support
plate, and illustrates the carrier structure for a plan-
etary gear set according to a second embodiment of
the present invention;
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FIG. 4 is a side view of the same type as FIG. 1,
illustrating the entire carrier structure for a planetary
gear set according to a third embodiment of the
present invention;
FIG. 5 is a side view of the same type as FIG. 1,
illustrating the entire carrier structure for a planetary
gear set according to a fourth embodiment of the
present invention; and
FIG. 6 is a schematic side view of the same type as
FIG. 2(a), illustrating the carrier structure depicted
in FIG. 5 as a line drawing.

[Key to Symbols]

[0029]

1: carrier body
2: one plate
2a: planetary pinion bearing through-hole
2b: fan-shaped cut-out portion
3: other plate
3a: planetary pinion bearing through-hole
4: support column
4a: annular body
5: shaft part
5a: shaft end
6: planetary pinion
7: large-diameter pinion part
8: small-diameter pinion part
9: stay

[Preferred Embodiments of the Invention]

[0030] Embodiments of the present invention are de-
scribed below with reference to the attached drawings.

Embodiment 1

<Configuration>

[0031] FIGS. 1 and 2 illustrate the carrier structure for
a planetary gear set according to a first embodiment of
the present invention. FIG. 1 is a side view illustrating
the entire carrier structure, and FIG. 2 is a view illustrating
the carrier structure schematically for description.
[0032] In FIGS. 1 and 2, the reference numeral 1 refers
to the carrier body, and this carrier body 1 is configured
from a pair of plates 2, 3 coaxially disposed facing each
other, and support columns 4 for supporting the other
plate 3 of these plates of which one plate 2 and the other
plate 3 face each other.
[0033] Of the opposing plates 2, 3, the one plate 2 is
directly connected to a shaft part 5 shared by both the
opposing plates 2, 3 in the vicinity of a shaft end thereof,
i.e., to an external peripheral part of the shaft part 5 in
the vicinity of a shaft end thereof as illustrated on the left
sides of FIGS. 1 and 2(a).
[0034] However, the other plate 3 is connected to the

shaft part 5 via the support columns 4 extending from the
shaft end indicated by the reference numeral "5a" in FIG.
2(b), at an interconnection part between the one plate 2
and the vicinity of the shaft end of the shaft part 5.
[0035] A plurality (four in FIGS. 1 and 2) of the support
columns 4 forming a set are disposed at equal intervals
in the circumferential direction in an external peripheral
part of the plate 3, and are integrally molded or integrally
connected to the plate 3.
[0036] The support columns 4 also extend at an angle
as illustrated in FIG. 2(a) so as to converge toward a
shaft end 5a of the shaft part 5, free ends of the support
columns 4 away from the plate 3 ultimately merging and
integrating with a shared annular body 4a.
[0037] Fitting the annular body 4a onto the shaft end
5a described above enables the plate 3 to be connected
to the shaft part 5 via the support columns 4 extending
from the shaft end 5a.
[0038] The carrier body 1 is thereby configured so that
the coaxial opposing plates 2, 3 are each individually
connected to and integrated with the shared shaft part 5
without the intervention of the respective other plate 3, 4.
[0039] In the carrier body 1 such as described above,
a carrier structure is formed in which planetary pinions 6
are rotatably supported between the opposing plates 2,
3 so as to be able to rotate about an axis eccentric from
the shaft part 5, as illustrated in FIG. 1. Here, the plane-
tary pinion 6 are stepped pinions, each having a large-
diameter pinion part 7 and a small-diameter pinion part
8 integrated with each other.
[0040] Only one planetary pinion 6 is illustrated in FIG.
1, but actually, a plurality (four in the case of FIG. 1) of
planetary pinions 6 as a set are disposed at equal inter-
vals in the circumferential direction of the plates 2, 3, and
the planetary pinions 6, extending in an axial direction
between peripheral edge parts of the opposing plates 2,
3, are rotatably supported between the peripheral edge
parts of the opposing plates 2, 3.
[0041] A number of through-holes 2a, 3a equal to the
number of planetary pinions 6 are therefore formed in
each of the opposing plates 2, 3, and through-holes 2a
and 3a forming pairs are aligned with each other in the
axial direction and disposed between adjacent support
columns 4 in the circumferential direction of the plates 2,
3.
[0042] Pinion shafts not illustrated in the drawings are
provided which are inserted in each pair of through-holes
2a, 3a aligned with each other in the axial direction, each
of the abovementioned planetary pinions 6 is rotatably
supported on a pinion shaft, and the planetary pinions 6
are removably supported with respect to the carrier body
1 (opposing plates 2, 3).
[0043] When the carrier structure formed by the carrier
body 1 and the planetary pinions 6 described above is
used in a planetary gear set, the large-diameter pinion
parts 7 of the planetary pinions 6 are meshed with a sun
gear (not illustrated) at the center of the carrier structure,
and the small-diameter pinion parts 8 are meshed with
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internal peripheral teeth of a ring gear (not illustrated) in
an external peripheral part of the carrier structure, for
example, thereby constituting a planetary gear set.
[0044] During actual use of this planetary gear set, a
rotation is inputted to the sun gear, the ring gear, or the
carrier structure (carrier body 1) as an input element, and
another one of these elements is fixed (or allowed to free-
ly rotate) as a reactive force element, whereby the re-
maining element is caused to function as an output ele-
ment, and rotation is produced from the output element.

<Effects>

[0045] In the carrier structure for a planetary gear set
according to the present embodiment, since one plate 2
of the opposing plates 2, 3 is directly connected to the
shaft part 5, and the other plate 3 is connected to the
shaft part 5 via support columns 4 extending from a lo-
cation on the shaft part 5 at the interconnection part be-
tween the one plate 2 and the shaft part 5, during trans-
mission by the planetary gear set, the other plate 3 con-
nected to the shaft part 5 via the support columns 4 is
unaffected by displacement of the one plate 2, and is
displaced only by an angle amount corresponding to the
rigidity of the support columns 4.
[0046] The amount of displacement of the opposing
plates 2, 3 relative to each other during transmission by
the planetary gear set thereby becomes the difference
between the amount of displacement of the one plate 2
corresponding to the torsional rigidity thereof and the
amount of displacement of the other plate 3 correspond-
ing to the rigidity of the support columns 4.
[0047] Consequently, the difference between the
amounts of displacement (displacement of the opposing
plates 2, 3 relative to each other) is not affected by the
displacement of the one plate 2, and the difference be-
tween the amounts of displacement (displacement of the
opposing plates 2, 3 relative to each other) can therefore
be decreased without increasing the rigidity of the sup-
port columns 4.
[0048] The rotational axes of the planetary pinions 6
bridged between and rotatably supported by the oppos-
ing plates 2, 3 are thereby restrained from inclining in a
direction corresponding to the displacement of the op-
posing plates 2, 3 relative to each other during transmis-
sion by the planetary gear set.
[0049] This effect can be achieved almost without re-
lying on increasing the rigidity of the support columns 4,
and can be obtained without an increase in weight and
cost or a decrease in transmission efficiency (increase
in energy loss) that would result from increasing the ri-
gidity of the support columns 4.
[0050] Since the inclination of the planetary pinions 6
due to displacement of the opposing plates 2, 3 relative
to each other is small, as described above, improper
meshing between the planetary pinions 6 and the gears
that mesh therewith (usually the sun gear and the ring
gear, as described above) does not occur in the present

embodiment, and it is possible to overcome the afore-
mentioned problems of significant gear noise or vibration
in the planetary gear set and decreased transmission
efficiency or durability due to improper tooth contact.
[0051] Since these problems can be overcome almost
without relying on increasing the rigidity of the support
columns 4, the support columns 4 need only satisfy the
strength requirements for supporting the planetary pin-
ions 6, and there is no need for any additional increase
in rigidity.
[0052] An increase in weight or cost due to increasing
the rigidity of the support columns 4 can thereby be avoid-
ed, and design difficulties due to increased size of the
support columns 4 can be prevented. It is also possible
to avoid a decrease in transmission efficiency (increase
in energy loss) due to increased weight of the support
columns 4, which form a rotating body.
[0053] Furthermore, since the end parts of the support
columns 4 on the shaft part 5 side converge at an inter-
connection part between the one plate 2 and the shaft
part 5 in the present embodiment, the end parts of the
support columns can be processed in a small diameter
range, and the time and cost required to manufacture the
carrier body (carrier structure) can be reduced.
[0054] Since the one plate 2 is directly connected to
the shaft part 5 in the vicinity of the shaft end 5a, and the
other plate 3 is connected to the shaft part 5 via the sup-
port columns 4 extending from the shaft end 5a at the
interconnection part between the one plate 2 and the
vicinity of the shaft end 5a in the present embodiment, it
is possible to obtain a structure in which the shaft part 5
almost does not extend into the carrier body 1, as illus-
trated in FIG. 2(a), the same as in the conventional struc-
ture.
[0055] The installation space for the gears housed in
the carrier body 1 can therefore easily be kept unchanged
from the conventional configuration. Consequently, the
various operations/effects described above can be
achieved without adversely affecting the workability of
assembly and the ease of design of the carrier structure.
[0056] Furthermore, since the support columns 4 are
provided integrally with the other plate 3, and the free
ends away from the other plate 3 are connected at the
location of the shaft part 5 at the interconnection part
between the one plate 2 and the shaft part 5 in the present
embodiment, and also since the free ends of the support
columns 4 are merged and integrated with the annular
body 4a, the abovementioned effects are obtained with-
out increasing the number of assembled components in
the carrier body 1 (carrier structure), which is significantly
advantageous in terms of cost and productivity.
[0057] Moreover, since the end parts of the support
columns 4 near the other plate 3 are connected to or
integrated with the other plate 3 at the external peripheral
part of the other plate 3, the rigidity of the connection of
the support columns 4 to the other plate 3 is increased,
and the abovementioned operations/effects can be made
even more significant.
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Embodiment 2

<Configuration>

[0058] FIG. 3 illustrates the carrier structure according
to a second embodiment of the present invention.
[0059] The configuration of the present embodiment is
basically the same as that of the first embodiment de-
scribed using FIGS. 1 and 2, except that the plate 2 di-
rectly connected to the shaft part 5 is configured so that
circumferential regions 2b between bearing through-
holes 2a of the planetary pinions 6 are cut out to form a
fan shape.
[0060] The cut-out portions 2b are not limited to the
size and fan shape described above, and any size and
shape may be selected insofar as the planetary pinions
6 can be removably supported.

<Effects>

[0061] The cut-out portions 2b thus configured reduce
the torsional rigidity of the plate 2, i.e., the rigidity in the
circumferential direction of the plate portions 2c in which
the planetary pinion bearing through-holes 2a are
formed, and the effects described below are thereby ob-
tained.
[0062] As mentioned in the description of the first em-
bodiment, the relative displacement of the opposing
plates 2, 3 (inclination of the planetary pinions 6) during
transmission by the planetary gear set is determined by
the difference between the amount of displacement of
the plate 2 corresponding to the torsional rigidity thereof
and the amount of displacement of the plate 3 corre-
sponding to the rigidity of the support columns 4.
[0063] However, the torsional rigidity of the plate 2 is
usually higher than the rigidity of the support columns 4,
and without a special design, it is difficult to reduce the
relative displacement between the opposing plates 2, 3
(inclination of the planetary pinions 6) corresponding to
the difference in the abovementioned rigidities to zero or
a minute value close to zero even when the relative dis-
placement can be kept within an allowable range.
[0064] In the present embodiment, however, since the
torsional rigidity of the plate 2 is reduced by the setting
of the cut-out portions 2b, the torsional rigidity of the plate
2 can be made the same as or close to the rigidity of the
support columns 4.
[0065] The difference between the amount of displace-
ment of the plate 2 corresponding to the torsional rigidity
thereof and the amount of displacement of the plate 3
corresponding to the rigidity of the support columns 4
can thereby be made as close to zero as possible, and
the relative displacement of the opposing plates 2, 3 (in-
clination of the planetary pinions 6) can be almost elim-
inated.
Therefore, in the present embodiment, it is possible to
more reliably obtain the effect of the first embodiment
whereby improper meshing of gears does not occur, and

it is possible to almost completely avoid the aforemen-
tioned problems of significant gear noise or vibration in
the planetary gear set and decreased transmission effi-
ciency or durability due to improper tooth contact.

Embodiment 3

<Configuration>

[0066] FIG. 4 illustrates the carrier structure according
to a third embodiment of the present invention.
[0067] The configuration of the present embodiment is
basically the same as that of the first embodiment de-
scribed using FIGS. 1 and 2, except that the plate 2 di-
rectly connected to the shaft part 5 is connected to loca-
tions on the shaft part 5 at the interconnection part be-
tween the one plate 2 and the shaft part 5 also by stays
9 extending between the external peripheral part of the
plate 2 and the shared annular body 4a in which the free
ends of the support columns 4 away from the plate 3
merge.
[0068] The number of stays 9 is equal to the number
of support columns 4, and the stays 9 are disposed in
the same positions as the support columns 4 in the cir-
cumferential direction. Free ends of the stays 9 away
from the plate 2 extend toward the free ends of the sup-
port columns 4 in the same positions in the circumferen-
tial direction and abut the free ends of the corresponding
support columns 4, and connect to the shared annular
body 4a at the free ends of the support columns 4. The
free ends of the stays 9 are each thereby connected to
a location on the shaft part 5 at the interconnection part
between the plate 2 and the shaft part 5. The end parts
of the stays 9 close to the plate 2 are also each connected
to or integrated with the external peripheral part of the
plate 2.

<Effects>

[0069] In the carrier structure of the present embodi-
ment illustrated in FIG. 4, since the plate 5 directly con-
nected to the shaft part 5 is connected to the shaft part
5 also via the stays 9 extending from the interconnection
part (annular body 4a) between the plate 2 and the shaft
part 5, the torsional rigidity of the opposing plates 2, 3
during transmission by the planetary gear set can be
brought even closer to that of the first embodiment, and
displacement of the opposing plates 2, 3 relative to each
other can be even further reduced.
[0070] It is thereby possible to more effectively sup-
press inclination of the rotational axis of the planetary
pinions 6 bridged between and rotatably supported by
the opposing plates 2, 3, and the operations/effects de-
scribed in the first embodiment are made more signifi-
cant.
[0071] In the present embodiment, since the end parts
of the stays 9 on the plate 2 side are connected to or
integrated with the external peripheral part of the plate
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2, and the free ends of the stays 9 extend toward and
abut the free ends of the support columns 4, and connect
to the shared annular body 4a at the free ends of the
support columns 4, the arrangement of the stays 9 is the
same as the arrangement of the support columns 4, the
rigidity of the stays 9 with respect to torsional reaction
forces received during transmission by the planetary gear
set is the same as that of the support columns 4, and the
abovementioned operations/effects can be made even
more significant.

Embodiment 4

<Configuration>

[0072] FIGS. 5 and 6 illustrate the carrier structure ac-
cording to a fourth embodiment of the present invention.
[0073] The configuration of the present embodiment is
basically the same as that of the third embodiment de-
scribed using FIG. 4, except that the free ends of the
stays 9 and the free ends of the support columns 4 are
connected at a middle position between the plates 2, 3,
and the stays 9 and the support columns 4 are thereby
configured so as to have substantially the same length.

<Effects>

[0074] In the carrier structure of the present embodi-
ment, since the lengths of the stays 9 and the lengths of
the support columns 4 are substantially the same, the
rigidity of the stays 9 with respect to torsional reaction
forces received during transmission by the planetary gear
set is the same as that of the support columns 4.
Inclination of the rotational axis of the planetary pinions
6 bridged between and rotatably supported by the op-
posing plates 2, 3 can thereby be suppressed more ef-
fectively than in the third embodiment, and the aforemen-
tioned operations/effects can be made more significant.
Other Embodiments
[0075] In the first embodiment described above, the
other plate 3 is connected to the shaft part 5 by support
columns 4 extending from locations on the shaft part 5
at the interconnection part between the one plate 2 and
the shaft part 5, but a configuration may, of course, be
adopted in which the other plate 3 is connected to the
shaft part 5 by support columns 4 extending from loca-
tions on the plate 2 at the interconnection part between
the one plate 2 and the shaft part 5, and it is obvious that
the same effects can be achieved in this case as well.

Claims

1. A planetary gear set provided with a carrier structure
comprising a carrier body in which a pair of opposing
plates and a shaft part are integrated, and a planetary
pinion bridged between and supported by said op-
posing plates so as to be able to rotate about an axis

eccentric from said shaft part, said carrier structure
for a planetary gear set characterized in that
one of said opposing plates is connected to said shaft
part, and the other plate is connected to said shaft
part via a support column extending from an inter-
connection part between said one plate and the shaft
part.

2. The carrier structure for a planetary gear set accord-
ing to claim 1, wherein
said support column extends between said other
plate and a location on said shaft part at said inter-
connection part.

3. The carrier structure for a planetary gear set accord-
ing to claim 2, wherein
said one plate is connected adjacent one shaft end
of said shaft part; and
said support column extends between said other
plate and said shaft end at the interconnection part
between said one plate and adjacent to said shaft
end.

4. The carrier structure for a planetary gear set accord-
ing to any of claims 1-3, wherein
a plurality of said planetary pinions being arranged
in a circumferential direction as a set, said carrier
structure for a planetary gear set characterized in
that
circumferential regions of said one plate between
pinion support parts for rotatably supporting said
planetary pinions are cut out.

5. The carrier structure for a planetary gear set accord-
ing to any of claims 1-4, wherein
said support column is provided integrally with said
other plate, and free ends thereof away from the oth-
er plate are connected to the interconnection part
between said one plate and the shaft part.

6. The carrier structure for a planetary gear set accord-
ing to any of claims 1-5, wherein
an end part of said support column adjacent said
other plate is connected to or integrated with said
other plate at an external peripheral part of the other
plate.

7. The carrier structure for a planetary gear set accord-
ing to any of claims 1-6, wherein
said one plate is connected to said shaft part also
via a stay extending from said interconnection part.

8. The carrier structure for a planetary gear set accord-
ing to claim 7, wherein
said stay extending from said interconnection part is
connected to said shaft part at an external peripheral
part of said one plate.
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9. The carrier structure for a planetary gear set accord-
ing to claim 7 or 8, wherein
said stay extends in a direction approaching said
support column from said one plate and is connected
to an end part of the support column away from said
other plate.

10. The carrier structure for a planetary gear set accord-
ing to any of claims 7-9, wherein
said stay and support column are configured so as
to have substantially the same length.
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