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(54) Title: GEAR DEVICE
(57) Abstract

The present invention refers to a gear device
comprising a first crown wheel (2a) and a first pinion
(10) meshing therewith as well as a second crown wheel
(2b) opposed to and coaxial with said first crown wheel
(2a) and a second pinion (11) meshing directly with said
second crown wheel (2b). In order to provide for an 1
improved driving situation of the crown wheels and the
pinions of said device the invention suggests that a second
pinion (11) is arranged in parallel with the first pinion (10)
and adaptzd to mesh therethrough with the first crown
wheel (2a), said pair of crown wheels (2a, 2b) rotating
in the same direction and tooth play therebetween, if
any, being eliminated by a common play-accommodating
suspension (12) thereof.
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Gear device

The present invention refers to a gear device com-
prising a first crown wheel and a first pinion meshing
therewith as well as a second crown wheel opposed to and
coaxial with said first crown wheel and a second pinion
meshing directly with said second crown wheel.

A device of this kind is previously known from US-
5,233,886. The advantage of this gear device is that several
power outputs may be arranged from a common driving power
shaft. The device also provides for a doubling of the power
which can be transferred compared to other designs having
only one crown wheel. This known gear device therefore is
particularly well suited to be used in connection with power
transmissions in helicopters.

Plane crown wheels or face wheels of the kind which
can be used in gear devices according to said aforementioned
US patent specification are known from e.g. EP 0,227,152,
DE-A-1 450 829 is an example of a previously known angle
gearing including a cylindrical pinion and a face gear.

Recently a design problem has arisen, in which rela-
tively great momentum with relatively great gearing ratio has
to be transferred in a very restricted space to a driven
means, particularly a wheel. The desired gear ratio has to be
of the order of 1:8 to 1:10 and therefore the use of a plane-
tary gear device can not be advantageously utilized because
the optimum gear ratio of planetary gearings in one stage is
limited to about 1:6.

However, a gear ratio of the order of about 1:8 -
1:10 may be obtained by means of a crown wheel device, par-
ticularly a device of plane type. Calculations have shown,
however, that about only one half of the desired driving
moment can be transferred with such a gear ratio to the
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driven means or wheel by means of a single crown wheel and
one single pinion meshing therewith. By means of two crown
wheels according to the aforementioned US patent specifica-
tion this will be possible, however, only while providing a
counter rotating motion of the two crown wheels which in many
Cases makes the design complicated and also is non-desirable
from other points of view.

The main object of the invention now is to suggest a
crown wheel device of the above-stated kind which allows a
transfer of such a double driving moment without suffering
from the drawbacks of prior designs. This is achieved accor-
ding to the invention substantially in that the second pinion
is arranged in parallel with the first pinion and adapted to
mesh therethrough with the first crown wheel, said pair of
crown wheels rotating in the same direction and toothplay
therebetween, if any, being eliminated by a common play-acco-
modating suspension thereof.

A disadvantage of prior crown wheel constructions
having only one pinion on the output shaft of a driving motor
is that bending deformations of the shaft cause load varia-
tions since the pinion operates one-sidedly loaded from the
crown wheel. This is entirely eliminated in twin-crown wheel
designs and by having the second pinion operating under the
intermediation of the first pinion an advantageous operation
situation to the entire construction is obtained. Through the
first pinion mounted to the drive shaft and meshing directly
with the first crown wheel the power of the driving moment is
transferred whereas the second pinion has a supporting func-
tion and relieves loads occuring from the above-stated ben-
ding moment. This functional division of the two pinions now
makes it possible to optimize each of them to the respective
function, particularly in that the second pinion is mounted
on a shaft having an intentionally dimensioned journalling
for accomodating the bending forces.

By way of example the invention will be further des-
cribed below with reference to the accompanying drawing, in
which Fig. 1 is a diametrical section through the inventive
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gear device and Fig. 2 is an end view taken in the plane of
the line A-A of Fig. 1.

In the drawing is illustrated the present invention
as applied to the driving of a vehicle wheel having a wheel
rim 1 which is secured to one of the crown wheels 2a of an
inventive gear device generally designated 2. Said first
crown wheel 2a, which in the present case is of plane type,
i.e. a face gear, is rotationally supported by the casing 3
of a drive motor 4 mounted substantially within the free
space in the wheel. Through said casing 3 and by suitable
bolt connections 5 the motor 4 is rigidly secured to a por-
tion 6 of the lower part or chassis of a vehicle not further
illustrated. The driving motor 4 in the present case is
thought to be a hydraulic motor and therefore comprises
suitable hydraulic connections 7, 8 to a hydraulic system
within the vehicle comprising a hydraulic pump. However, the
motor 4 also might be an electric motor of suitable kind
having corresponding electric connections 7 and 8 to a gene-
rator or an accumulator in the vehicle.

At its free end the output shaft 9 of the driving
motor 4 is provided with a gear or pinion 10 which in this
case is constituted by a cylindrical gear adapted to coope-
rate with the face gear 2a. The shaft 9 thereby 1lies on a
line which is parallel to a radius of the face gear 2a and at
a suitable spacing from the tooth surface of the face gear in
order to mesh with the teeth thereof.

Coaxially with and opposed to said first crown wheel
or face gear 2a a second face or crown wheel 2b is rotatably
journalled on the drive motor casing 3 and meshes with the
first pinion 10 through an intermediary second pinion 11
which, of course, also is a cylindrical gear in the present
case and mounted on an axis which is parallel to the shaft 9
and is freely rotatably journalled in the casing 3.

Owing to the fact that the crown wheel 2b is driven
under the intermediation of the intermediary pinion 11 from
the first pinion 10 the two crown wheels 2a, 2b will rotate
in the same direction contrary to prior constructions. This
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implies improved driving conditions to the two pinions 10 and
11, which increase their service life. The meshing of the
pinions 10, 11 and crown wheels 2a, 2b also will be improved.

The tooth play which may arise in the meshing bet-
ween the two crown wheels 2a, 2b and the respective pinion
10, 11 in some cases might need to be eliminated or accomo-
dated in some way and this may be obtained, as indicated in
Fig. 1, by supporting the two crown wheels 2a, 2b in a com-
mon suspension device 12 which allows a small mutual angular
adjustment between said pair of crown wheels.

In Fig. 2 it has been illustrated an end view of the
mutual meshing of the crown wheels 2a, 2b and the pinions 10,
11.
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Claims

1. A gear device comprising a first crown wheel (2a) and
a first pinion (10) meshing therewith as well as a second
crown wheel (2b) opposed to and coaxial with said first crown
wheel (2a) and a second pinion (11) meshing directly with
said second crown wheel (2b), characterize d in
that said second pinion (11) is arranged in parallel with the
first pinion (10) and adapted to mesh therethrough with the
first crown wheel (2a), said pair of crown wheels (2a, 2b)
rotating in the same direction and tooth play therebetween,
if any, being eliminated by a common play-accomodating sus-
pension (12) thereof.

2. A device according to claim 1, characterigzg
ed 1 n that the crown wheels (2a, 2b) are of plane type,
i.e. so-called face gears, and the pinions (10, 11) are
cylindrical.
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