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Rotational movement transmission device comprising a casing

forming a winding path for a flexible shaft

The invention concerns a rotational movement transmission
device and an adjustment system for a motor vehicle seat

comprising such a device.

Rotational transmission devices are known which comprise a
flexible shaft and & casing 1inside which the shaft 1is

housed.

In these transmission devices, 1in particular for motor
vehicle seat adjustment, the speeds cof retaticen of the shaft
in the casing are greater than 2000 revs/minute,

conventionally of the order of 3000 revs/minute.

In order to allow rotation at such speeds, a gap of a few
tenths of a millimetre is necessary between the shaft and
the casing. But, during rotation, this gap leads to the
appearance of small-amplitude vibrations which o»ropagate
aleng the shaft and cause unpleasant noise and feeling to

the touch.

In order to solve this vibration problem, the document JP 07
310 730 proposes a rotational transmission device whose
casing has at least one deformation in the form of a
constriction, that is to say a local reduction in the

diareter of the casing. This is because tnis constriction,
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Dy causing a gripping contact between the shaft and the
casing, makes 1L possible to limit the vibrations. However,
this contact creates considerahle friction between the shaft
and the casing, which requires the motor torque to be
increased to  obtain a speed of rotation of the shaft
sufficient for the envisaged application. Moreover, this
friction 1leads to premature wear of the casing at the

deformation.

The invention aims to overcome these drawbacks by proposing
a rotational movement transmission device whose cesing has
permanent deformations which are arranged to 1limit the
vibrations without reducing the internal diameter of the

casing.

To that end and according te a first aspect, the invention
concerns a rotational movement transmission device
comprising a flexible shaft and & casing inside which the
shaft is housed, said casing being formed from a hcllow body
of plastic material whose internal diameter is arranged to
allow the rotaticon of said shaft inside said casing, the
wall of the body having a variakle thickness so that part of
the casing has an internal surface ccmprising corrugations

extending longitudinally.

According to a second aspect, the inventicon concerns an
adjustment system for a motor vehicle seat, comprising at
least one adjustment runner mounted cn the structure of the
vehicle and adjustable means for fixing the seat on said
runner, said system also comprising a drive motor having at

least one revolving part, said adjustment system also
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comprising a transmissicn device as described above, which
is disposed bctweoeon the output of said drive moteor and said
fixing means, so as to move said fixing means along said

adjustment runner 1in response to a rotaclon of said culpul.

Other objects and advantages of the invention will emerge
during the following descrintion, given with reference to

the accompanying drawings.

Figure 1 is a partial longitudinal sectional view of the
casing of a transmission device according to the invention,

sald casing being housed in a tube of the device.

Figure 2 is a partial longitudinal sectional view of the

casing of Figure 1 zlone.

Figure 3 1is & partial 1longitudinal sectional view of the
casing according to another embodiment, the shaft being

hcused in the casing.

Figure 4 is a perspective view of an adjustment system for

the motor vehicle seat according to the invention.

As depicted in Figure 1, & rotational movement transmission
device 1 comprises a flexible shaft 2 and a casing 3. The

shaft 2 is housed in the casing 3, the internal diameter of
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which 1s provided to allow the rotation of the shaft 2 in

the casing 3.

In the description, the word “longitucinal” is defined along

the axis A of the casing 3 depicted in Figures 1 and 2.

The speeds of rotation o¢f the shatt 2 are conventicnally
approximately 3000 revs/minute. In corder to allow rcotation
at this speed, a gap o¢f a few tenths of a millimetre is

provided between the shaft 2 and the casing 3.

The casirg 3 1s produced from plastic material, feor example
polyurethane. It can be produced by injection moulding of

the plastic material around a pin.

The casing 3 1is formed from a hollow body and has an
internal surface 4 and an externa. surface 5. Internal
surface means the surface forming the wall of the hollow

cylinder and therefore situated inside the casing 3.

The wall of the hollow body has a variable thickness so that
the internal surface 4 comprises corrugations € extending
longitudinally over at least part of the casing 3. This
creates a slightly winding path inside the casing 3 with
points of contact 7 between the casing 3 and the shaft 2
which are opposite with respsct to the axis A of the casing
and alternate either side of this axis, as depicted 1in

Figure 1. These points of contact 7 ecliminate any
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pessibility of the moving shaft 2 being set vibrating
without however slowing it down. The motor torgue can thus
be similar to that used with non-deformed casings and the
casing 3 does not have a tendency to premature wear at the
deformations. Furthermore, the spaces left free between the
casing 3 and the flexikle shaft Z can form a reserve of

grease 8 for lubricating the shaft 2.

According to one implementation depicted in Figure 3, the
corrugations 6 are formed by projections 19 extending
towards the inside of the casing 3 and distributed alcng at
least part of the casing 3. As depicted in TFigure 3, the
projections 19 allow a slightly winding path to be created
inside the casing. The preojections 19 can have a cross-
section of any shape whatsoever, in particular chosen from
amongst a triangle, part of a circle, part of a diamond, or

part of a rectangle.

The corrugations 6 are formed during the moulding of the
casing by making provision that the »in around which the
moulding is carried out 1s corrugated in an appropriate

mannernr.

According to one implementation, the corrugations 6 are
provided in the end parts of the casing 3, the remainder of
the casing having a substantially cylindrical internal

surface as in the casec of a non-defecrmed casing.
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According to ancother lmplementation, varticularly for
casings c¢f small length, for example a length between 5 and
10 cm, the entire internal surface 4 has corrugations 6

which extend along the whole of the casing.

The corragations 6 can be continucus or discontinuocus.

According to the implementation depicted in Figures 1 and Z,
tne external surface 5 of the casing 1is substantially
cylindrical. The casing then has a smooth externsl surface.
This implementation 1is particularly adapted when the casing
3 goes inside a guldance Lube 9 for the casing of the

transmission device 1, as depicted in Figure 1.

This 1s because, in certain applications, provision 1s madc
that the casing 3 goes inside a rigid guidance tube 9 whose
internal diameter is substantially equal to the externatl
diameter of the casing 3. TIf the external surface 5 of the
casing is alsc deformed, 1t may happen that the tube 9
“erustes” the deformations and prevents the formaticon of the
winding path inside the casing 3, and this 1is why a

substantially «c¢ylindrical external surface 5 may be

prrovided.

According to one implementation, one only or both end parts
of the casing 3 are housed in the tube 9. Provision can
then be made that the casing ccmprises at least one area
forming a limit stop 10, as depicted in Figure 2. This area

10 extends projecting from the external surface 5. When the
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end part 1s inserted into the tube, an end part of the tube
9 comes intc contact with the area forming a limit stop 10
so as to limit the length of casing introduced intc the

tube.

The corrugations 6 being implemented inside the casing 3,
the external surface 5 can be adapted to allow the fixing of
the casing 3 on a support by means of fixing means. Thus,
the external surface 5 of the casing 3 can have variations
in thickness sc as to form areas 20 of assoclation with
external means of fixing the casing 3 on a support, as
depicted in Figure 3. The fixing means are for cxample

clips, conrectors, etc.

The flexible shaft can have a circumference machined so as
to make the latter substantially smoocth. In that way, a
rotation with reduced friction of the shaft 2 in the casing
3 is provided. The flexible shaft 2 can for example conform

to the implementation described in the document FR-03 03034.

According to one implementation, the shafl 2 comprises at
lcast one end part intended to be housed in a housing over a
maximum length extending between the base and the free end
of the end part, said end part having a spiral truncatead
pyramid geometry extending Dbetween the base and the free
end. The shaft for example conforms to the implementalion

described in the document FR-03 51001.
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The end part of the shaft 2 therefore has a cross-sectiocon
which decreases up to its free end. This makes 1t possible
to provide an asscclation with the housing which 1s accurate
and without a gap by inserting the end part of the shaft
into the housing until the c¢ross-section of the shaft is in

contact against the internal walls c¢f the housing.

The end part being spiral, a clamping of the shaft 2 in the
housing 1s provided when the latter 1s set rotating by
interference of the edges of the truncated pyramid with the
walls of the housing. Moreover, such a variable c<cress-
section allows a shaft 2 to be adapted to different housing

dimensions.

With reference to Figure 3, a description is now given of an
adjustment system for a motor vehicle seat 11 comprising a
rotational movement transmission device 1 as described

above.

Such an adjustment system 11 comprises two runners 12 and 13
fixed by any suitable means on the structure, not depicted,
of a motor vehicle. These runners have adjustment notches

whose function will be described below.

The runners 12 and 13 support the frame of a seat, also not
depicted, of the vehicle, whose movement and fixing with
respect to the runners are provided by adjustable means such

as reduction gears 14 and 15 respectively prcvided with
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toothed wheels ccoperating with the afcorementioned notches

2f the runners 12 and 13.

An electric mctor 16 1s fixed to the structure of the
vehicle or, in a variant, tc the frame of the seat. This
motor 16 hes two revolving cutputs 17 and 18. These outputs
17 and 18 are connected by rotational movement transmission
devices 1 according to the inventicn to the reduction gears

14 and 15 respectively.

The transmission devices 1 are associated with the outputs
of the motor and with the reduction gears by means of
housings which receive the end parts of the flex:ible shafts
2. The association between an end part and & housing 1s
implemented by pushing in the end part until the cross-
section of this part is in contact with the internal walls
of the housing. No gap then exists between the flexible
shaft 2 and the housing which makes it possible to provide
an efficient transmissicn of the rotational movements and

reduces the noise created by the system 11.
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CLAIMS

1. A rotational movement transmission device coemprising a
flexible shaft (2} and a casing (3) inside which the shaft
{2y 1is housed, said casing being formed from a hollow body
of plastic material whose internal diameter 1s arranged to
allow the rotation of said shaft inside said cesing, said
device being characterised in that the wall of the body has
a variable thickness so that at least part of the casing has
an internal surface {1) comprising corrugations (6)

extending longitudinally.

2. A transmission device according to Claim 1,
characterised in that tne corrugatiocns (6} are formed by
projections (19) extending towards the inside of the casing

(3) and distributed along at least part of the casing (3}.

3. A transmission device according to Claim 2,
characterised in that the profcctions (19) have a cross-
section with a shape chosen from amongst a triangle, part of

a circle, part of a diamond, or part of a rectangle.

4. A transmission device according to any one of Claims 1
to 3, characterised in that at least part of the casing (3)

has a substantially cylindrical external surface (5).

5. A transmission device according to any one of Claims 1

to 4, characterised in that one or both end parts of the
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casing (3) have an 1internal surtace (4} comprising

corrugations (&) cxtending longitudinally.

6. A transmission device accorcding tc any one of Claims 1
to 5, characterised in that the whole of the casing {(3) has
an internal surface (4) comprising corrugations (6)

extending longitudinally.

7. A transmissicn device according to any one of Claims 1
to 6, characterised in that it comprises a rigid tube (9)
whose internal diameter 1is substantially equal to the
external diameter of the casing (3), at least the end part

being housed in said tube.

B. A transmission device according to any one of Claims 1
to 7, characterised in that the casing (3) comprises an area
forming a limit stop (10), said area extending projecting

from the external surface (5).

9. A transmission device according Lo Claim 8 when it
depends on Claim 7, characterised in that an end part of the

tube (9) comes into contact with the area forming a limit

stop (10).

10. A transmission device according to any onc of Claims 1
to 9, characterised in that the external surface (5H) of the

casing (3) has variations in thickness so as to form areas
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(20) of association with external means of fixing the casing

(3) on a support.

11. A transmission device according to any one of Claims 1
to 10, characterised in that the shaft (2} comprises at
ieast one end part having a spiral truncated pyramid

geometry.

12. A transmission device according tc any one of Claims 1
to 11, characterised in that the flexible shaft (2) 1is

machined so as to have a substantially smooth external

surface.

13. An adjustment system for a motor vehicle seat,
comprising at least one adjustment runner (12, 13) mounled
on the structure of the vehicle and adjustable means (14,
15) for fixing the seat on said runner, said system also
comprising a drive motor (16) having at least one revolving
part, sald adjustment system beilng characterised in that it
also comprises a transmission device (1) according to any
one of Claims 1 to 12, which is disposed between the output
(17, 18) of said drive motor anc said fixing means, so as Lo
move said fixing means along said adjustment runner in

response to a rotation of said output.
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ABSTRACT

The inventien concerns a rotational movement transmission
device comprising a flexible shaft (2) and a casing (3}
inside which the shaft (2} is housed, said casing being
formed from a hollow body of plastic material whose internal
diameter is arranged to allow the rotation of said shaft
inside said casing, the wall of the body having a variable
thickness sc that at least part of the casing has an

internal surface (4) comprising corrugations (6) extending

longitudinally.

The invention also concerns an adjustment system for a motor

vehicle seat comprising such a transmissicon device (1).
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