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(57) Abrégée/Abstract:

A gearing comprising a first and a second gear wheel turning around respective mutually parallel axes, each one comprising a
respective first and a respective second crown wheel that are adjacent to each other; the gearing also comprising at least one third
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(57) Abrege(suite)/Abstract(continued):

and at least one fourth gear wheel that are separate and mutually independent, a support body for said third and fourth gear
wheels, hinge pins for mounting said third and fourth gear wheels on said support body In a rotational manner around a third and,
respectively, a fourth hinge axis parallel to said axes, said third gear wheel meshing with said respective first crown wheels and said
respective fourth gear wheel meshing with said respective second crown wheels.
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ABSTRACT

A gearing comprising a first and a second gear
wheel turning around respective mutually parallel axes,
each one comprising a respective first and a respective
second crown wheel that are adjacent to each other; the
gearing also comprising at least one third and at least
one fourth gear wheel that are separate and mutually
independent, a support body for said third and fourth
gear wheels, hinge pins for mounting saild thilrd and
fourth gear wheels on said support body 1in a rotational
manner around a third and, respectively, a fourth hinge
axis parallel to said axes, said third gear wheel
meshing with said respective first crown wheels and
sald respective fourth gear wheel meshing with said

respective second crown wheels.
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GEARING

The present 1nvention relates to a gearing and, 1n
particular, to a epicyclical gearing, to which the
following disclosure wi1ill explicitly refer without

because of this loosing 1n generality.

In the field of motion transmission by means of
gear wheels there 1s known to use epicyclical gearings
comprising a sun gear, a crown, a plurality of planet
gears meshing with the sun gear and the crown and a
planet gear holder, to which the planet gears are
coupled by means of respective hinge pins.

Different configurations are known, 1in which one or
more of the above sald components are connected to one

Or more motors and to one or more users.

With the available envelope being the same for the
installation of the gearing, the selection of the kind
of architecture depends mainly on the load to be
transmitted. As a matter of fact, as the load increases,
not only do the stresses increase on the toothing of the
wheels, which therefore require a dedicated surface
treatment and finishing, but also the stresses on the
support structures of the gear wheels such as, 1in
particular, the hinge pins and the planet gear holders.
Failures or deformations of the hinge pins or the planet

gear holders generate stress concentrations and a
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subsequent local unpredictable wear of the various
details moving one with respect to the other.
In the attempt to overcome such drawbacks, nowadays

there are used wheels with a two helicoidal toothing

mounted on plain bearings. If on one side such an
architecture solves at least some of the above said
problems, on the other side, it results poorly
satisfactory 1in that it makes the assembly process of
the gearing and the installation of the gearing on the
dedicated machines particularly complicated. Besides,
the two helicoidal wheel architecture requires an

P

accurate calibration of all of the rigidities of the

hinge pins of the planet gears and of the planet gear
holder itself to avoid that, in a loaded condition, the
toothing of the wheels is arranged in a meshing position
other than the intended one and therefore operates 1n an
excessive interference or play condition.

It is the object of the present 1invention to
provide a gearing, the features of which allow to simply
and cost-effectively solve the problems presented above.

According to the present 1nvention there 1s
provided a gearing comprising a first and a second gear
wheel turning around respective mutually parallel axes,
each comprising a respective first and a respective
second crown wheel that are adjacent to each other, the
gearing also comprising at least one third and at least

one fourth gear wheel that are separate and mutually

independent, a support body for said third and fourth
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gear wheels, hinge pins for mountling said third and
fourth gear wheels on said support body 1n a rotational
manner around a third and, respectively, a fourth hinge
axls parallel to said axes, said third gear wheel
5 meshing wilith said respective first crown wheels and said
respective fourth gear wheel meshing with said
respective second crown wheels.
Preferably, in the above said gearing said third

and fourth hinge axes mutually coincide or are

10 transversally set apart from each another and,
conveniently, said third and fourth wheels are arranged
on axially opposite sides of sald support body.

The invention will now be described with reference
to the accompanying drawings which 1llustrate a non-

15 limitative embodiment thereof, 1n which:

figure 1 shows a section view of a preferred
embodiment of a gearing according to the present
invention;
figure 2 shows a partial perspective view with
20 parts removed for clarity of the gearing of figure 1;

figure 3 1s a figure similar to figure 1 and shows

a section view of a variant of a detail of figure 1; and
Figure 4 shows a partial perspective view with

parts removed for clarity of the gearing of figure 3.
25 In figures 1 and 2, numeral 1 1indicates, as a
whole, a gearing, 1n particular a epicyclical gearing
comprlsing a sun gear 2 and a crown 3 turning around a

common axis 4. Sun gear 2 comprises two outer straight



10

15

20

2O

CA 02726351 2011-04-26

toothed crowns 2a, 2b adjacent to one another and crown
3 comprises two inner straight toothed crowns indicated
by 3a and 3b. In the particular example shown, sun gear
2 and crown 3 are 1ntegral. Alternatively, at least
crown 3 consists of two annular portions, each bearing a
respective crown wheel 3a, 3b and are stably connected
to one another.

Again with reference to figures 1 and 2, gearing 1
further comprises two sets 6 and 7 of planet gears 6a
and 7a which are arranged mutually 1n parallel coaxially
to axis 4 and mutually independent. Planet gears oa of

set 6 mesh with crown wheels 2a and 3a, while planet

gears 7a of set 7 mesh with crown wheels 2b and 3b. Like
sun gear 2 and crown 3, planet gears 6a and /a are also
straight toothed. Planet gears 6a and 7a are borne by a
planet gear holder 10, which, in the particular example
disclosed, consists of a plate body and extends between
two sets 6 and 7 of planet gears. Planet gears ©6a, /a
are coupled to planet gear holder 10 Dby means of
respective hinge pins 1la and 12a, which are 1ntegral
with planet gear holder 10 1tself, protrude from planet
gear holder 10 coaxially to respective mutually parallel
axes 1lb, 12b and to axis 4, and to which respective
planet gears ©6a and 7a are coupled Dby means of
respective plain bearings 13 and, conveniently, of the
self-aligning barrel bearing type.

Again with reference to figures 1 and 2, two sets ©

and 7 of planet gears ©6a and Ja are arranged
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symmetrically with respect to planet gear holder 10 1.e.
on axlially opposite sides of planet gear holder 10, and
therefore pins 1lla and 12a form pairs 15 of pins coaxial
to one another and extending 1n opposite positions (fig.
1) .

Alternatively, according to what has been shown 1n
figures 3 and 4, sets 6 and 7 are angularly rotated with
respect to one another around axis 4, whereby each of
pins lla, 1l2a extends along a respective axis which 1is
angularly rotated with respect to the axes of the other
planet gears by a determined angle.

Independently of the relative angular position of

sets o6, 7 of the planet gears, 1n disclosed gearing 1,

‘the inputted torque is divided following two distinct

torque paths defined partly by two sets 6, 7 of planet
gears. In disclosed gearing 1, two sets 6, 7 of planet
gears are mutually 1independent. This greatly improves
the partitioning of the inputted torque, decreasing the
load on the single component, 1n particular on the

toothings, and 1nhibiting the formation of 1local loads

or concentrations of stresses between the toothings
meshing with one another or on different supports. Local
loads and stress <concentrations are 1in particular
avolded by the presence of pins protruding from a plate-
like planet gear holder body and by the fact that planet
gears ©ba, /a are coupled to the pins by means of
spherical supports, such as for example rolling-contact

self-aligning bearings. When they are designed, the
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spherical supports, with respect to the traditional
plain bearings, aid and simplify the sizing especially
as regards the rigidity of pins 1lla, 12a as they are
able to compensate the possible misalignments under
load. Furthermore, 1n case rolling-contact self-aligning
bearings are used agaln 1n place of plain bearings,
these result much less sensitive to the action of
external contaminants. This allows to simplify the

feeding circuit for lubricating fluids of the bearings

themselves,

Instead, as regards the appearance, 1t 1s clear
that, with respect to the known solutions, the presence
of straight toothed wheels considerably aids the
assembly of gearing 1, but also aids the assembly of the
gearing 1tself on the machines for which the gearing 1is
1ntended.

From the above 1t 1s apparent that changes' and
varlations may be made to the disclosed gearing 1
without because of this departing from the scope of

protection defined by the independent claim.

In particular, by way of example, the relative
arrangement of the different gear wheels of the gearing
could be different. Specifically, 1t 1is clear that the
gearing could be other than an epicyclical gearing. It
could comprise two external wheels having two respective
straight toothed c¢rown wheels turning, for example,
around axes which do not mutually coincide and could

comprise, for each crown wheel, one or more intermediate
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wheels meshing with the above cited external wheels

borne by respective support structures.

FFinally, support pins lla and 1Za of planet gears
ca and 7a could be made integral with planet gear holder
10 and the planet gears themselves could be coupled to
respective pins by means of rolling bearings other than
those 1ndicated by way of example and comprising, for
example, several crowns of rolling elements.

Finally, planet gear holder 10 could also have a

structure other than that i1ndicated by way of example.
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Claims

The invention claimed 1s:

1. Epicyclical gearing comprising a sun gear comprising two
outer straight toothed crowns positioned adjacent one another, a
first and a second gear wheel turning around respective mutually
parallel axes, each comprising a respective first and a
respective second crown wheel that are adjacent to each other,
the gearing also comprising at least one third and at least one
fourth gear wheel that are separate and mutually independent, a

support body for said third and fourth gear wheels, hinge pins

—de

for mounting said third and fourth gear wheels oOn sald support

body in a rotational manner around a third and, respectively,

with the support body and said hinge pins being formed as an
integral, one piece structure, a fourth hinge axls parallel to
said axes, said third gear wheel meshing with said respective

—

first crown wheels and with a respective one of the two outer

straight toothed crowns of said sun gear, and sald respective
fourth gear wheel meshing with said respective second Crown
wheels and with the other of the two outer straight toothed
crowns of sald sun gear.

2. The gearing according to claim 1, wherein said third and
fourth hinge axes are mutually coincident.

3. The gearing according to claim 1, wherein said third and

-

fourth hinge axes are transversally set apart from each other.
4. The gearing according to any one of c¢laims 1 to 3,
wherein said third and fourth gear wheels are arranged on

axially opposite sides of said support body.



CA 277263b1 2017-05-17

9

5. The gearing according to any one of claims 1 to 4,

wherein said hinge pins of said third and fourth gear wheels

protrude from said support body.

ad

6. The gearing according to any one of claims 1 to 5,

wherein said third and fourth gear wheels are coupled to said

p—

respective hinge pins by means of rolling-contact or self-

aligning bearings.

7. The gearing according to any one of claims 1 to 6,
further comprising a first set of said third gear wheels and a
second set of said fourth gear wheels, said first and second
sets being mutually coaxial and 1ndependent.

8. The gearing according to claim 7, whereln said first set
of wheels is angularly staggered with respect to said second set
of wheels.

9. The gearing according to c¢laim 7, wherein each third
wheel of said first set of wheels 1s coaxially aligned with a

corresponding fourth wheel of said second set of wheels.

10. The gearing according to claim 8, wherein said first

and second set of gear wheels are arranged on axially opposite

sides of a common annular support body.

11. The gearing according to claim 10, wherein said annular

body 1is 1n the form of a plate.

12. The gearing according to any one of claims 1 to 11,
wherein salid gear wheels are straight toothed.
13. The gearing according to any one of claims 1 to 12,

wherein said support body comprises a plate positioned between

salid at least one third gear wheel and said at least one fourth
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gear wheel and around said sun gear.

14. Epicyclical gearing comprising a first and a second

gear wheel turning around respective mutually parallel axes,
each comprising a respective first and a respective second crown
wheel that are adjacent to each other, the gearing also
comprising at least one third and at least one fourth gear wheel
that are separate and mutually independent, a support body for
sald third and fourth gear wheels, hinge pins for mounting said
third and fourth gear wheels on said support body 1n a
rotational manner around a third and, respectively, a fourth
hinge axis parallel to said axes, said third gear wheel meshing
with said respective first crown wheels and sailid respective
fourth gear wheel meshing with said respective second crown

wheels, and

wherein saild third and fourth hinge axes are transversally

set apart from each other.

15. Epicyclical gearing comprising a first and a second
gear wheel turning around respective mutually parallel axes,
ecach comprising a regpective first and a respective second crown
wheel that are adjacent to each other, the gearing also
comprising at least one third and at least one fourth gear wheel
that are separate and mutually i1independent, a support body for
sald third and fourth gear wheels, hinge pins for mounting said
third and fourth gear wheels on said support body 1n a
rotational manner around a third and, zrespectively, a fourth
hinge axis parallel to said axes, sald third gear wheel meshing

with saild respective first crown wheels and said respective
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fourth gear wheel meshing with said respective second Crown

wheels,

further comprising a first set of said third gear wheels
and a second set of said fourth gear wheels, said first and
second sets being mutually coaxial and independent, and

wherein said first set of wheels 1is angularly staggered
with respect to said second set of wheels.

16. The gearing according to claim 15, wherein said first
and second set of gear wheels are arranged on axially opposite

gsides of a common annular support body.
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