
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
1 

83
5 

12
7

B
1

TEPZZ_8¥5_ 7B_T
(11) EP 1 835 127 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
29.04.2015 Bulletin 2015/18

(21) Application number: 07005213.9

(22) Date of filing: 14.03.2007

(51) Int Cl.:
F01C 19/00 (2006.01) F04C 27/00 (2006.01)

(54) Positive-displacement fluid machine

Fluidverdrängungsmaschine

Machine de fluide à déplacement positif

(84) Designated Contracting States: 
DE FR GB

(30) Priority: 14.03.2006 JP 2006068743
09.01.2007 JP 2007001100

(43) Date of publication of application: 
19.09.2007 Bulletin 2007/38

(73) Proprietor: Scroll Giken LLC
Yokohama-shi 221-0835 (JP)

(72) Inventor: Kawazoe, Shinji
Yokohama-shi, Kanagawa 222-0032 (JP)

(74) Representative: Von Rohr Patentanwälte 
Partnerschaft mbB
Rüttenscheider Straße 62
45130 Essen (DE)

(56) References cited:  
EP-A- 0 438 025 GB-A- 687 442
GB-A- 891 017 US-A- 2 853 766
US-A- 3 086 476  



EP 1 835 127 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a positive-dis-
placement fluid machine which makes a space commu-
nicating to an intake opening close by a pair of members
engaging with each other and move to an outlet opening
in order to absorb fluid from the intake opening and dis-
charge it from the outlet opening.
[0002] JP 2004-286025 A1 by the present applicant
discloses a scroll type fluid machine which comprises at
least a casing, a follower scroll unit constituted of at least
an outer peripheral block rotatably held to the casing and
a follower wrap extending helically inwardly from the out-
er peripheral block, a driving scroll unit comprising a driv-
ing wrap engaging with the follower wrap, a pair of end
plates grasping and fixing the driving wrap and holding
the follower wrap slidably and a driving shaft eccentric
to the follower scroll unit and supported rotatably to the
casing to rotate the end plates in order to define com-
pression spaces together with the follower scroll unit, an
intake opening communicating with the first compression
space and an outlet opening formed in the driving shaft
and communicating with the last compression space.
[0003] JP 4-11297 U discloses a blower comprising a
centrifugal impeller having a plurality of blades providing
radially between an upper shroud plate and a lower
shroud plate, fixed guide vanes providing around the cen-
trifugal impeller and a fan cover covering them, wherein
short fibers are bonded circularly on a surface opposite
to the upper shroud plate of the fan cover by electrostatic
flocking.
[0004] For instance, in a prior scroll type fluid machine
disclosed in JP 2004-286025 A, in compression spaces
defined by a pair of scroll wraps and a pair of end plates
grasping the scroll wraps, it is well known that it is nec-
essary to prevent leakage from parts on which side sur-
faces of the scroll wraps closes the compression spaces
in minute gaps (RC gaps) and minute gaps (AC gaps)
between top surfaces of the scroll wraps and the end
plates and that this leakage influences performance of
the scroll fluid machine largely. Generally, it is said that
it is preferred that RC gaps is not more than 50 mm.
[0005] Accordingly, it was necessary to increase
processing accuracy and assembly accuracy of all com-
bination parts so as to make minute gap parts (RC gaps)
between side surfaces of the scroll wraps and minute
gap parts (AC gaps) between the top surfaces of the scroll
wraps and the end plates respectively as little as possible
in the prior arts. Besides, it was necessary to constitute
a tip sealing and the like in order to prevent leakage in
the AC gap parts. Furthermore, because damage of the
wraps is happened by breaking down and seizing by
touch between the scroll wraps when the aforementioned
gaps are made smaller, the scroll wraps must be per-
formed expensive surface treating such as hard anodized
aluminum treating and the like in order to prevent break-
ing down and seizing. Thus, there is disadvantage such
that the scroll fluid machine itself becomes expensive by

increasing accuracy of finishing in order to make the
aforementioned gaps smaller, by adding sealing parts
and by performing expensive surface treating.
[0006] Besides, as disclosed in JP 4-11297 U, it is very
effective to seal gaps with short fibers by electrostatic
flocking.
[0007] US 3,086,476 relates to rotary pumps and most
specifically to slider or vane pumps. The pump comprises
fibers arranged in a small peripheral gap between a rotor
and a fixed housing. Further, a rear friction surface be-
tween the rotor and the housing can be coated with fibers.
The fibers are applied to adhesive layers electrostatically.
[0008] GB 687442 relates to rotary blowers and pump.
A rotor has two lobes and also a cooperating rotor has
two lobes. Each of the valleys between the arcuate tips
of the rotors has an adhesively bonded flock coating on
the rotors. The end plates and parts of the housing having
an adhesively bonded flock coating. The flock consists
of rayon fibers with a length of 760 to 800 mm.
[0009] GB 891017 relates to a roots blower. Each rotor
has three lobes, each bonded by two flanks and a tip. A
surface is constituted between each pair of lobes. On
one rotor, each of the flanks is covered by a coating of
flock. Further, cylindricals surfaces of the housing have
a coating which corporates with the tips. The end walls
of the housing have a similar coating. The flock is applied
by an electrostatic deposition. The fibers being perpen-
dicular to the surfaces.
[0010] Object of the present invention is to provide a
positive-displacement fluid machine and a use of short
fibers, wherein better sealing between movable mem-
bers can be achieved.
[0011] The above object is achieved by a positive dis-
placement fluid machine according to claim 1. Preferred
embodiments are subject of the sub claims.
[0012] An aspect of the invention provides a positive-
displacement fluid machine which is inexpensive and has
high performance since leakage of moving spaces can
be prevented by arranging a pair of members defining
the moving spaces so as not to come in contact with each
other and by providing a leakage prevention mechanism
due to electrostatic flocking of short fibers between them.
[0013] Accordingly, the present invention is, in the pos-
itive-displacement fluid machine in which is constituted
so as to close moving spaces communicating with an
intake by at least one pair of members, to move them to
an outlet a leakage prevention mechanism and to dis-
charge fluid inhaled from the intake from the outlet, that
the pair of members are arranged so as to form specific
clearance in a portion where they are nearest to each
other, and a leakage prevention mechanism consisting
of short fibers is provided on a surface of one of the mem-
bers defining the moving spaces. In the case of the pos-
itive-displacement fluid machine, because compression
ratio thereof becomes high and leakage speed thereof
becomes fast, viscosity of air becomes large, so that leak-
age prevention effect of the leakage prevention mecha-
nism consisting of the short fibers becomes high.
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[0014] Besides, it is preferred that the positive-dis-
placement fluid machine is a scroll type fluid machine
and the pair of members are scroll wraps. In other words,
in a scroll type fluid machine comprising a pair of scroll
wraps which are engaged with each other and a pair of
end plates grasping the pair of scroll wraps, the scroll
wraps defining compression spaces varied continuously
by revolving the scroll wraps relatively, the scroll wraps
are arranged so as to form a specific clearance in a part
where both scroll wraps are the closest with each other,
and a leakage prevention mechanism is provided on a
surface of one of the scroll wraps facing the other scroll
wrap.
[0015] Furthermore, about the specific clearance, the
scroll wraps are arranged so as to form a wide clearance
(RC gap of 200 to 300 mm) so that the wraps do not come
in contact with each other in usual process and assemble
accuracy in the closest part and the leakage prevention
mechanism consisting of the short fibers (200 to 300 mm)
by performing electrostatic flocking is provided on a right
or left side end surface and an inner or outer side surface
of a follower scroll wrap constituting an AC gap and an
RC gap which are factors of leakage from the closed
spaces. Or, electrostatic flocking consisting of short fib-
ers (200 to 300 mm) is performed on one of an inner or
outer surface and end plate surface of a drive scroll wrap,
so that the same effect can be achieved.
[0016] Furthermore, preferably the positive-displace-
ment fluid machine may be a roots type fluid machine
and the pair of members may be cocoon shaped rotors.
Moreover, preferably the positive-displacement fluid ma-
chine may be a screw type fluid machine and the pair of
members may be screws.
[0017] Therefore, by arranging a pair of members de-
fining compression spaces so as to have an enough wide
clearance, there is no need of expensive surface treating
performed on the surfaces of the members for sealing of
the moving spaces, and further by providing the leakage
prevention mechanism consisting of short fibers, be-
cause leakage from the moving space can be prevented,
even if processing accuracy is not increased or even if
the surface treating is not processing and a raw material
such as die-casting is used as it is, performance of the
positive-displacement fluid machine can be increased,

Fig. 1 is a schematic diagram of a scroll type fluid ma-
chine according to a first embodiment of the
present invention;

Fig. 2 is a schematic diagram showing constitution of
the scroll type fluid machine according to the
first embodiment of the present invention;

Fig. 3 is an enlarged diagram of the clearance part
according to the first embodiment of the present
invention;

Fig. 4 is a schematic diagram showing constitution of

the roots type fluid machine not forming part of
the present invention; and

Fig. 5 is an enlarged diagram of the clearance part of
the machine of figure 4.

[0018] Hereinafter, embodiments of the present inven-
tion are explained by referring the drawings.
[0019] As shown in Figs. 1 and 2, a scroll type fluid
machine 1 as a positive-displacement fluid machine ac-
cording to the present invention comprises at least a
housing 3 fixed in a base 2, a first scroll unit (a drive scroll
unit in this embodiment) held rotatably in the housing 3,
a second scroll unit (a follower scroll unit in this embod-
iment) 20 grasped slidably by the drive scroll unit 10 and
revolved to the drive scroll unit 10 by rotation synchro-
nized mechanisms 30, wherein volume of moving spaces
(compression spaces) 40 defined by the drive scroll unit
10 and the follower scroll unit 20 as a pair of members
is made reduced from an outer peripheral side to an cent-
er side gradually to perform compression action.
[0020] The housing 3 is constituted of a first cylindrical
housing 3A, a second housing 3B and a third housing
3C between which the first housing 3A is put, and further
the second housing 3B and the third housing 3C hold the
drive scroll unit 10 rotatably via bearings 62 and 63. Note
that reference number 61 indicates an oil seal portion.
[0021] The drive scroll unit 10 is constituted of a first
drive scroll member and a drive scroll receiver. The first
drive scroll member is constituted of a rotation shaft 11
held on the third housing 3C via the bearing 62 rotatably,
a first disc-like end plate 12 formed with the rotation shaft
11 unitedly and a plurality of spiral scroll wraps (drive
scroll wraps) 13 formed unitedly so as to extend from the
first end plate 12 axially and provided evenly at specific
angles.
[0022] Besides, the drive scroll receiver is constituted
of a support shaft 14 supported on the second housing
3B rotatably via the bearing 63 and a second disc-like
end plate 15 on which the support shaft 14 is formed
unitedly, wherein installation grooves in which axial end
portions of the drive wraps 13 are inserted are formed
on the second end plate 15 and a discharge hole 16 is
provided through the support shaft 14. Note that an ex-
ternal power is transmitted via a coupling 54 to the rota-
tion shaft 11.
[0023] The follower scroll unit 20 is constituted of an
outer peripheral ring portion 21 positioned on an outer
peripheral portion thereof, a connection block portion 23
positioned in a center portion thereof, a plurality of scroll
wraps (follower scroll wraps) 22 which connect between
the outer peripheral ring portion 21 and the connection
block portion 23 spirally and define insertion spaces 26
where the drive scroll wraps 13 are inserted. Further-
more, by inserting the drive scroll wraps 13 into the in-
sertion spaces 26, a plurality of compression spaces 40
are defined between the follower scroll wraps 22 and
themselves.
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[0024] Besides, the follower scroll wraps 22 are con-
stituted of block wrap portions 22B which are formed unit-
edly to the outer peripheral ring portion 21 along the outer
peripheral ring portion 21 and in which the insertion spac-
es 26 are formed along inner peripheral side surfaces,
extending wrap portions 22A extending spirally along the
insertion spaces 26 from the block wrap portions 22B to
the connection block portion 23.
[0025] Furthermore, a communication groove 24 com-
municating between the compression spaces 40 and the
discharge hole 16 is formed in the connection block por-
tion 23.
[0026] Moreover, the follower scroll unit 20 has a pair
of scroll receivers (follower scroll receivers) 28 and 29
which are fixed adjacent to the outer peripheral ring por-
tion 21, which are positioned outside both end plates 12
and 15 of the drive scroll unit 10 and which are supported
rotatably via bearing 64 and 65 to the second and third
housings 3B and 3C.
[0027] Besides, an oil seal member 51 is provided on
an outer edge of the support shaft 14 and an oil seal
receiving member 50 is secured on the second housing
3B. Furthermore, a cap portion 52 is provided on an end
portion of the oil seal receiving member 50 and a dis-
charge opening 53 communicating with the discharge
hole 16 is formed on the cap portion 52.
[0028] The rotation synchronized mechanisms 30 are
provided between the end plates 12, 15 of the drive scroll
unit 20 and the follower scroll receivers 28, 29, respec-
tively. Fig. 1 shows both cases of the rotation synchro-
nized mechanism 30 constituted of SP pins 31 and SP
rings 32 with which the SP pins are engaged and the
rotation synchronized mechanism 30 constituted of Old-
ham grooves 34 formed on the end plates 12, 15, Oldham
grooves 33 formed on the follower scroll receivers 28, 29
and Oldham sliders 35 engaging with the Oldham
grooves 33, 34. In this case, any one of the rotation syn-
chronized mechanisms 30 may be provided, or other ro-
tation synchronized mechanism may be provided.
[0029] According to the aforementioned constitution,
as shown in Figs, 1 and 2, gas or liquid (hereinafter, fluid)
is absorbed from the intake hole 25 via an inner space
42 defined by the housing 3 from the intake opening 41
formed in the first housing 3A of the housing 3, the fluid
is compressed in a restriction progress performed with
moving the compression spaces 40 to a center direction,
the compressed fluid is discharged via the discharge hole
16 and the discharge opening 53 from the communication
groove 24 in a center end portion.
[0030] The present invention is, as shown in Fig. 2,
that the drive scroll wraps 13 and the follower scroll wraps
22 are arranged in the scroll type fluid machine 1 with
the aforementioned constitution so as to form a specific
RC gap when they move to a position where they are the
closest to each other so as to define the compression
spaces 40. However, in the case of thus arrangement,
because the specific RC gap is present in the closest
position, it is necessary to prevent leakage from that part.

Thus, the present invention is to perform electrostatic
flocking consisting of short fibers (200 to 300 mm) only
to an inner and outer surfaces and the left and right end
surfaces of the follower scroll wraps, so that the leakage
prevention mechanism for preventing leakage from the
RC gap and the AC gap which is a factor of leakage from
the compression spaces 40. Note that length of the short
fibers (200 to 300 mm), a size of the RC gap and a size
of the AC gap may be different due to a size of the fluid
machine or other factors.
[0031] Especially, Fig. 3 shows that short fibers 90 (200
to 300 mm) transplanted at specific density are provided
on an outer side surface of the follower scroll wraps 22
so as to project to the RC gap as a leakage prevention
mechanism. It is preferred that the short fibers 90 are
transplanted (adhered) by electrostatic flocking. In this
embodiment, even if the scroll wraps are constituted so
as to have wide gap between them, the short fibers 90
can close the wide gap, and even if the gap becomes
smaller, an effect such that the short fibers 90 can close
the gap without resistance by plasticity of the short fibers
can be obtained.
[0032] Furthermore, in the aforementioned first em-
bodiment, the present invention is, as shown in Fig. 1,
that a specific AC gap is provided between the follower
scroll wraps 22 and the first and second end plates 12,
14 and the short fibers are transplanted and adhered on
both sides or one side of the follower scroll wraps 22 so
as to close the AC gap. Thus, even if a chip seal which
was necessary is deleted, an enough sealing effect can
be obtained by a sealing effect of the short fibers. Fur-
thermore, because resistance to slip by the chip seal is
removed, an effect of power cutback can be expected.
[0033] As shown in Fig. 4, a root type fluid machine
100 is constituted so that a pair of cocoon-like rollers 102,
103 are arranged in a space 105 formed in a housing
101, moving spaces 106 communicating with an intake
opening 104 is closed and moved to a discharge open-
ings 107 and fluid (gas or liquid) sucked from the intake
opening 104 is discharged from the discharge opening
107.
The pair of cocoon-like rollers 102, 103 of the roots type
fluid machine are arranged so as to form a specific clear-
ance at a position where the rollers 102, 103 are the
closest to each other and to provide a leakage prevention
mechanism 109 consisting of short fibers on a side sur-
face of one of cocoon-like rollers 102, 103 closing the
moving spaces 106, as shown in Fig. 5,
[0034] As described above, because the present in-
vention can be adopted in a fluid machine which is con-
stituted so as to close moving spaces communicating
with an intake opening by at least one pair of members
and move them to a discharge opening in order to dis-
charge the fluid sucked from the intake opening to the
discharge opening, leakage prevention mechanism con-
sisting of short fibers by electrostatic flocking can be pro-
vided on an outer surface of one of screws in a screw
type fluid machine.
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[0035] The fluid machine with the aforementioned con-
stitution can compress and discharge air by communi-
cating the intake opening to the air, so that it can be used
as an air pump. Furthermore, it can be used to a water-
drops scattering system and the like as an air blower.
[0036] Besides, the fluid machine according to the
present invention can be used as an oil pump, a water
pump, a vacuum pump or the like which sucks and dis-
charges liquid and the like by providing a piping to the
intake opening,
[0037] Moreover, because members defining the com-
pression space do not come in contact with each other
since they have specific clearance between them, noises
are decreased, so that the fluid machine according to the
present invention can be used to an electrical appliance.

Claims

1. Positive-displacement fluid machine (1, 100) consti-
tuted so as to close moving spaces (40, 106) com-
municating with an intake opening (24, 41, 104) by
at least one pair of members (10, 20; 102, 103), move
them to a discharge opening (16, 107) and discharge
fluid sucked from said intake opening (24, 41, 104)
from said discharge opening,
wherein said positive-displacement fluid machine (1)
is a scroll type fluid machine and adapted to com-
press the fluid,
wherein said members (10, 20, 102, 103) are at least
a pair of scroll wraps (10, 20) which are engaged
with each other and a pair of end plates grasping the
pair of scroll wraps (10, 20) defining compression
spaces varied continuously by revolving the scroll
wraps (10, 20) relatively,
wherein the scroll wraps (10, 20)are arranged so as
to form a specific clearance at a position where they
are closest to each other, and
wherein a leakage prevention mechanism (80, 109)
consisting of short fibers (90, 108) is provided on at
least one side surface where one scroll wrap (10,20)
and the other scroll wrap (10, 20) face each other to
close the compression space.

2. Positive-displacement fluid machine according to
claim 1, characterized in that said short fibers (90,
168) are transplanted by electrostatic flocking.

3. Positive-displacement fluid machine according to
any one of the claims, characterized in that the
length of the fibers (90, 108) is at most about 300
mm, preferably at least about 200 or 300 mm.

4. Positive-displacement fluid machine according to
any one of the claims, characterized in that the fib-
ers (90, 108) extend at least transversely or perpen-
dicularly to the surface.

5. Positive-displacement fluid machine according to
any one of the claims, characterized in that the fib-
ers (90, 108) are elastic and/or are attached by elec-
trostatic flocking and/or by means of glue to the sur-
face.

6. Positive-displacement fluid machine according to
any one of the claims, characterized in that the
clearance (AC, RC) is less than 50 %, preferably less
than 30 %, of the length of the fibers (90, 108) and/or
about 50 mm or less.

Patentansprüche

1. Fluidverdrängungsmaschine (1, 100), die so ausge-
bildet ist, dass bewegliche Räume (40, 106), die mit
einer Eintrittsöffnung (24, 41, 104) kommunizieren,
durch mindestens ein Paar Elemente (10, 20; 102,
103) geschlossen werden, wobei diese Räume zu
einer Austrittsöffnung (16, 107) bewegt werden und
von der Eintrittsöffnung (24, 41, 104) angesaugtes
Fluid aus der Austrittsöffnung (16, 107), austritt,
wobei die genannte Fluidverdrängungsmaschine (1)
eine Spiralfluidmaschine ist, die dazu ausgebildet
ist, das Fluid zu verdichten,
wobei die genannten Elemente (10, 20; 102, 103)
als mindestens ein Paar Spiralwicklungen (10, 20),
die miteinander in Eingriff stehen, und als mindes-
tens ein Paar Endplatten ausgebildet sind, die das
Paar Spiralwicklungen (10, 20) greifen, um Verdich-
tungsräume zu definieren, die durch relatives Dre-
hen der Spiralwicklungen (10, 20) kontinuierlich va-
riiert werden,
wobei die Spiralwicklungen (10, 20) so angeordnet
sind, dass in einer Position, in der sie einander am
nächsten sind, ein spezifischer Abstand gebildet
wird, und
wobei ein Leckageverhinderungsmechanismus (80,
109), der aus kurzen Fasern (90, 108) besteht, an
mindestens einer seitlichen Oberfläche vorgesehen
ist, wo eine der Spiralwicklungen (10, 20) und die
andere der Spiralwicklungen (10, 20) einander zu-
gewandt sind, um den Verdichtungsraum zu schlie-
ßen.

2. Fluidverdrängungsmaschine nach Anspruch 1, da-
durch gekennzeichnet, dass die kurzen Fasern
(90, 108) durch elektrostatisches Beflocken aufge-
bracht sind.

3. Fluidverdrängungsmaschine nach einem der voran-
stehenden Ansprüche, dadurch gekennzeichnet,
dass die Länge der Fasern (90, 108) höchstens etwa
300 mm, vorzugsweise mindestens etwa 200 oder
300 mm, beträgt.

4. Fluidverdrängungsmaschine nach einem der voran-
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stehenden Ansprüche, dadurch gekennzeichnet,
dass die Fasern (90, 108) mindestens quer oder
senkrecht zur Oberfläche verlaufen.

5. Fluidverdrängungsmaschine nach einem der voran-
stehenden Ansprüche, dadurch gekennzeichnet,
dass die Fasern (90, 108) elastisch sind und/oder
durch elektrostatisches Beflocken und/oder mittels
Verkleben an der Oberfläche befestigt sind.

6. Fluidverdrängungsmaschine nach einem der voran-
stehenden Ansprüche, dadurch gekennzeichnet,
dass der Abstand (AC, RC) weniger als 50%, vor-
zugsweise weniger als 30%, der Länge der Fasern
(90, 108) und/oder etwa 50 mm oder weniger beträgt.

Revendications

1. Machine volumétrique fluidique (1, 100) conçue de
manière à fermer des espaces mobiles (40, 106)
communiquant avec une ouverture d’admission (24,
41, 104) par au moins une paire d’organes (10, 20;
102, 103), les déplacer vers une ouverture de dé-
charge (16, 107) et décharger par ladite ouverture
de décharge (16, 107) le fluide aspiré depuis ladite
ouverture d’admission (24, 41, 104),
ladite machine volumétrique fluidique (1) étant une
machine fluidique du type à volute et étant prévue
pour comprimer le fluide,
lesdits organes (10, 20; 102, 103) étant au moins
une paire de spires de volute (10, 20) qui sont en
prise les unes avec les autres et une paire de plaques
d’extrémité saisissant la paire de spires de volute
(10, 20) définissant des espaces de compression
variant en continu en faisant tourner les spires de
volute (10, 20) les unes par rapport aux autres,
les spires de volute (10, 20) étant prévues de ma-
nière à former un dégagement spécifique en une po-
sition dans laquelle elles sont les plus proches les
unes des autres, et
un mécanisme antifuite (80, 109) constitué de fibres
courtes (90, 108) étant prévu sur au moins une sur-
face latérale où une spire de volute (10, 20) et l’autre
spire de volute (10, 20) se font face pour fermer l’es-
pace de compression.

2. Machine volumétrique fluidique selon la revendica-
tion 1, caractérisée en ce que les fibres courtes
(90, 108) sont transplantées par flocage électroni-
que.

3. Machine volumétrique fluidique selon l’une quelcon-
que des revendications précédentes, caractérisée
en ce que la longueur des fibres (90, 108) est au
plus d’environ 300 mm, de préférence au moins d’en-
viron 200 ou 300 mm.

4. Machine volumétrique fluidique selon l’une quelcon-
que des revendications précédentes, caractérisée
en ce que les fibres (90, 108) s’étendent au moins
transversalement ou perpendiculairement à la sur-
face.

5. Machine volumétrique fluidique selon l’une quelcon-
que des revendications précédentes, caractérisée
en ce que les fibres (90, 108) sont élastiques et/ou
sont attachées par flocage électronique et/ou au
moyen de colle à la surface.

6. Machine volumétrique fluidique selon l’une quelcon-
que des revendications précédentes, caractérisée
en ce que le dégagement (AC, RC) est inférieur à
50 %, de préférence inférieur à 30 % de la longueur
des fibres (90, 108) et/ou est d’environ 50 mm ou
moins.
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