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Description

[0001] The present invention relates to fluid coupling
devices such as rotating unions and, more particularly,
to an improved seal design that permits a coupling de-
vice, having a single inlet passageway and latching ex-
ternal means of lubricating the sealing surfaces used
therein, to be operated with lubricating media, such as
water-based or oil-based coolants, and with non-lubri-
cating media, such as dry air and gases.
[0002] Rotating unions are known alternately as fluid
couplings, coolant unions, or rotary joints and are em-
ployed in high-speed drilling and boring transfer opera-
tions, in high-speed machine tool spindles and in other
operations where it is necessary to transfer a fluid medi-
um to a rotating device. To optimize the operation of high-
speed machine tools, rotating unions are required to con-
duct either a liquid, such as a water-based or an oil-based
coolant, or a dry gas, such as air, from a source of the
particular coolant to the rotating machine tool. One such
application of a rotating union is the delivery of a liquid
to the rotating machine tool as a coolant and lubricant
and the subsequent delivery of air to the rotating machine
tool for cleaning the machine tool or work area. Another
application of a rotating union involves the high-speed
machining of special heat-treated steels, wherein the cut-
ting tool may become so hot that a water-based or oil-
based coolant would result in thermal shock of the cutting
tool. Such applications warrant the use of air-based cool-
ants to cool the cutting tool. A third application of a rotating
union involves the machining of certain medical compo-
nents, where contact with a lubricating medium would
render the finished part unfit for use.
[0003] When a rotating union must conduct a lubricat-
ing medium, one of a number of different arrangements
may be employed to ensure tight engagement of the ro-
tating and non-rotating seal members. However, in all
such arrangements, the interfacing surfaces of the seal
members must be lubricated to avoid a condition known
in the art as "dry running". Known prior art, such as United
States Patent Nos. 6,149,160 , 6,325,380 and
6,726,213 , describe a number of treatments of the face
seals which promote lubrication of the interfacing seal
surfaces. The running condition results in increased wear
on the interfacing seal surfaces, particularly at high rota-
tional speeds, and extended periods of dry running op-
eration will cause severe damage to the seal members,
thereby requiring replacement of some or all of the rotat-
ing union.
[0004] When a rotating union must operate in the ab-
sence of any medium, the dry running condition is typi-
cally prevented by automatically separating the rotating
and non-rotating seal surfaces. Such arrangements are
commonly referred to as "pop off" designs,. In such de-
signs, the non-rotating seal surface is mounted on a car-
rier that moves axially in relation to the rotating seal sur-
face and engages the rotating seal surface in the pres-
ence of a medium and disengages the rotating seal sur-

face in the absence of a medium. However, single-inlet
"pop off" rotating unions have heretofore had the disad-
vantage of engaging the seal surfaces in the presence
of both lubricating and non-lubricating media.
[0005] When a rotating union must conduct a non-lu-
bricating medium may be employed to separate the in-
terfacing seal surfaces by a microscopic amount to pre-
vent dry running and to insure that the interfacing surfac-
es are not in direct contact.
[0006] United States Patent No. 5,669,636, which is
considered the most relevant prior art, discloses a fluid
coupling device communicating with a rotor member and
operable with either compressible or incompressible
coolant media provided during a pressurization condition
in which the difference between a media pressure and
an external pressure exceeds a predetermined value,
the device including a housing having a cylindrical coun-
terbore extending therethrough and a media inlet, a tu-
bular carrier member having an outer surface positioned
within the counterbore and axially moveable therein and
communicating with the media inlet, and including in
combination: a primary seal assembly comprised of a
rotating seal member mounted to the rotor member and
a non-rotating seal member mounted to the carrier mem-
ber and being free of opening or closing forces on said
primary seal assembly; at least one operating spring
member engageable with said non-rotating seal member
to provide an opening force on said primary seal assem-
bly to disengage said rotating and said non-rotating seal
members from one another; and a secondary seal mem-
ber positioned about the tubular carrier member and en-
gagable with the housing to provide a seal therebetween.
[0007] United States Patent Nos. 5,669,636 and
6,406,065 are examples of rotary unions that require at
least two separate inlets to operate with lubricating and
non-lubricating media. Such arrangements have the dis-
advantage of requiring complicated and additional piping
and valves systems to control the multi-media opera-
tions.
[0008] Still another arrangement to maintain contact
between the interfacing seal surfaces for conducting a
non-lubricating medium is described in Japanese appli-
cation 10-302395 (PCT 2000-130665, for example). To
overcome the problem of dry running, such an arrange-
ment attempts to lubricate the interfacing seal surfaces
with a separate, externally supplied medium, such as an
oil mist. However, such an arrangement has the disad-
vantage of requiring a separate source of dispensing sys-
tem for providing the oil mist to the interfacing seal sur-
faces. This system adds cost and complexity and such
arrangements have the further disadvantage of allowing
the oil mist to contaminate water-based coolant. This
contamination can occur both outside the seals, as a re-
sult of excess oil mist running into the rotating union’s
drain line, and inside the seals, as a result of oil mist
being conveyed by so-called "hydropads" or grooves, a
concept described in United States Patent No.
5,941,532. Either results in so-called "tramp oil" that must
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be filtered out from the liquid or water-based coolant,
creating further expense in the operation of the rotary
union.
[0009] One aim of the present invention is to provide
a sealing design that permits a rotating union having a
single medium inlet to be operated with liquid lubricating
media (such as water-based or oil-based coolants), with
gaseous non-lubricating media (such as dry air and gas-
es), and with no media of any kind.
[0010] A further aim of the present invention is a fluid
coupling device having a secondary or single elastic seal
member positioned about and surrounding the carrier
member mounting the non-rotating seal member togeth-
er with the predetermined control of the non-rotating seal
member geometry and external forces on the non-rotat-
ing seal member.
[0011] One aim of the present invention is to provide
a high speed rotary union capable of utilizing either in-
compressible media, such as water or oil, or compress-
ible media, such as air or gas, and wherein the media is
introduced into the rotary union through a single inlet pas-
sage.
[0012] A further aim of the present invention is a rotary
union having a single media inlet and a single secondary
seal member which results in a compact union having a
reduced number of parts.
[0013] The invention provides a fluid coupling device
according to claim 1. Preferred or optional features of the
invention are set out in the dependent claims.
[0014] When incompressible media, such as water-
based or oil-based coolant is utilized, the net force en-
gages the non-rotating seal surface with the rotating seal
surface in the operated, pressurized condition. Because
incompressible media are generally liquid, the incom-
pressible media serves to lubricate the interfacing seal
surfaces and prevent dry running. The engaged seal sur-
faces prevent undesirable leakage of the media. Al-
though United States Patent No. 6,508,472 makes ref-
erence to a balance ratio, this known prior art does not
suggest a particular range of balance ratios to enable a
rotating union to conduct different media in the manner
and structure as described in the present invention.
[0015] The outside diameter and the inside diameter
of the face seals of the rotating and non-rotating seal of
the primary seal assembly members are structurally ar-
ranged to create a specific balance ratio therebetween.
The balance ratio is the proportion of the axial closing
area to the opening area. Accordingly, during the pres-
surization with an incompressible media, a low balance
ratio will result in reduced axial face load between the
first and second seal members of the primary seal as-
sembly. This will result in lower friction, lower wear rates
and a longer seal life for the multi-media rotary union in
accordance with the present invention. During pressuri-
zation with a compressible media, the low balance ratio
will result in the elimination of the axial load between the
seal faces, which provides a microscopic gap between
the seal faces that allows for frictionless operation.

[0016] When compressible media, such as air or gas-
eous-based coolant is directed through the rotating un-
ion, the resultant net force separates the non-rotating
and rotating seal surfaces of the primary seal assembly
by a microscopic amount. This condition permits the seal
surfaces to operate either with compressible media or
without any lubrication from the media or from some ex-
ternal source, which results in no mechanical seal wear
during such operation of the rotary union.
[0017] The present invention compensates for the
presence of external forces, from springs, the balance
ratio maintaining the distribution of opening and closing
forces and the resultant net force.
[0018] The present invention consists of certain novel
features and structural details hereinafter fully described,
illustrated in the accompanying drawings, and particular-
ly pointed out in the appended claims, it being understood
that various changes in the details may be made without
departing from the spirit, or sacrificing any of the advan-
tages of the present invention.
[0019] The present invention will now be described in
more detail, by way of example only, with respect to the
accompanying drawings, in which:

FIG. 1 is a cross-sectional view of a multi-media cool-
ant union in accordance with the present invention,
with the coolant union shown in the unoperated, un-
pressurized condition;

FIG. 2 is an enlarged sectional view of a multi-media
coolant union not in accordance with the present in-
vention, with the coolant union in the operated, pres-
surized condition utilizing incompressible media;

FIG. 3 is an enlarged sectional view of a further multi-
media coolant union not in accordance with the
present invention, with the coolant union in the op-
erated, pressurized condition utilizing compressible
media;

FIG. 4 is an enlarged sectional view of a further multi-
media coolant union not in accordance with the
present invention, at least one of the seal faces being
chamfered, with the coolant union in the operated,
pressurized condition utilizing incompressible me-
dia;

FIG. 5 is an enlarged sectional view of a further multi-
media coolant union not in accordance with the
present invention, at least one of the seal faces being
chamfered, with the coolant union in the operated,
pressurized condition utilizing compressible media;

FIG. 6 is an enlarged cross-sectional view of a further
multi-media coolant union not of the present inven-
tion, utilizing a closing spring member to bias the
non-rotating seal member into fluid tight engage-
ment with the rotating seal member;
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FIG. 7 is an enlarged cross-sectional view of a further
embodiment of the present invention, with the multi-
media coolant union utilizing an opening spring
member to bias the non-rotating seal member into
disengagement from the rotating seal member;

FIG. 8 is an enlarged cross-sectional view of a further
embodiment of the present invention, with the multi-
media coolant union utilizing an extension spring
member to bias the non-rotating seal member into
disengagement from the rotating seal member;

FIG. 9 is an enlarged sectional view of a further multi-
media coolant union not of the present invention, with
at least one of the seal faces of the primary seal
member being chamfered, with the coolant union in
the operated, pressurized condition utilizing com-
pressible media;

FIG. 10 is an enlarged sectional view of a further
rotary union not according to the present invention,
wherein an O-ring type elastic seal member is posi-
tioned about the carrier member;

FIG. 11 is an enlarged sectional view of a further
rotary union not according to the present invention,
wherein a U-shaped type elastic seal member is po-
sitioned about the carrier member;

FIG. 12 is an enlarged sectional view of a further
rotary union not according to the present invention,
wherein a diaphragm type elastic seal member is
positioned about the carrier member; and

FIG. 13 is an enlarged sectional view of a further
rotary union not according to the present invention,
wherein a bellows type seal member is positioned
about the carrier member.

[0020] Referring now to the drawings wherein like nu-
merals have been used throughout the several views to
designate the same or similar parts, there is illustrated
in the drawings a multi-media coolant rotary union or cou-
pling device 10 incorporating a primary seal assembly
30 and a secondary elastic seal member 20 in accord-
ance with embodiments of the present invention in the
cases of Figures 1, 7 and 8 only. The rotary union 10, as
partially shown in the drawings, is utilized to conduct in-
compressible media, such as water or oil-based coolants,
or compressible media, such as air or gas coolants from
a source of coolant to a spindle or rotor 36 of a machine
tool and the like, not shown. The spindle or rotor 36 could
be a machine tool used in various applications such as
machining centers, flexible transfer lines or any environ-
ment where either liquid or air-based fluid coolants may
be used in conjunction with the rotary union 10.
[0021] The rotating union 10 is comprised of a housing
portion 12 having a cylindrical counter-bore 14 extending

therethrough which is structurally arranged to receive
and to permit the axial movement of the non-rotating tu-
bular carrier member 16 therein. The tubular carrier
member 16 communicates with a coolant inlet 15. The
housing portion 12 includes an annular groove 18 located
therein and positioned to surround the outer surface 17
of the carrier member 16. The annular groove 18 is adapt-
ed to receive the single annular elastic seal member 20
which is positioned within the annular groove to engage
the inner surface 19 of the cylindrical counter bore 18
and the outer surface 17 of the carrier member 16, best
shown in FIG. 10. As shown in FIGS. 2-8, the elastic seal
member 20 is shown in cross-shading only.
[0022] As shown in FIGS. 1, 9 and 11, the lip members
21 and 22 and the foot connection 23 of the U-shaped
elastic seal member 20 contact the inner surface 19 of
the annular groove and outer surfaces of the annular
groove and the outer surface 17 of the carrier member
16 and the front surface 25 of the annular groove. How-
ever, it the elastic seal member 20 may be any of a
number of different type elastic sealing members, as
shown in FIGS. 10-13.
[0023] FIGS. 10-13 are cross-sectional views of vari-
ous arrangements not being embodiments of the present
invention that employ different types of elastic seal 13
members. In FIGS. 1, 9 and 11, the elastic seal member
is a U-shaped seal member 20 which, when positioned
in the groove 18, the lip members 21 and 22 and the foot
connection 23 contact the inner surface 19 of the groove
18 and the outer surface 17 of the carrier member 16. In
FIG. 10 an O-ring type elastic seal member 20 is posi-
tioned within the annular groove 18 and, in FIG. 12 a
diaphragm-type elastic real member 20 is positioned to
engage and seal the carrier member 16 relative to the
housing 12. In FIG. 13 a bellows type seal assembly 40
may be utilized to provide the seal between the seal faces
of rotating seal member 32 and the non-rotating seal
member 34 of the primary seal assembly 30. The sec-
ondary seal member 20 may include a flexible bellows
member 42 which biases a seal nose 44 into a mating
ring 46 to provide a seal in the same manner as the sec-
ondary elastic seal members 20, as discussed above.
[0024] Also, as shown in FIG. 1, the primary seal as-
sembly of the rotating union 10 is comprised of a rotating
seal member 32 which is mounted to end 36a of the stub
rotor or spindle member 36 and a non-rotating seal mem-
ber 34 mounted to the end 16a of carrier member 16.
The non-rotating or first seal member 34 of the primary
seal assembly 30 is a generally flat ring shaped member
that is preferably comprised of a ceramic material having
an opening 33 therein to permit coolant to pass there-
through. The non-rotating seal member 34 includes an
opening 33 therethrough and an annular seal surface
34a. The carrier member 16 is axially moveable within
the cylindrical bore 14 of the housing 12. In FIG. 1, the
union 10 is shown in the unoperated, unpressurized con-
dition.
[0025] As shown in the drawings, in FIGS. 3 and 5 the
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seal members 32 and 34 may have either flat facing sur-
faces 32a and 34a or chamfered facing surfaces 34b that
provide a structure having a predetermined microscopic
gap therebetween when the union is operated either with
air-based or gas-based compressible fluid coolant or
without a fluid coolant. As shown in FIGS. 2 and 4, the
seal members are engaging when the union is operated
with incompressible media.
[0026] FIGS. 6, 7, and 8 are cross sectional views of
several arrangements that employ external springs to bi-
as the operation of the non-rotating seal carrier. FIG. 6
shows a device not according to the invention that em-
ploys a closing spring 24 to bias the non-rotating seal
surface 34a into fluid-tight engagement with the seal sur-
face of the rotating seal member 32. In such an embod-
iment, the balance ratio is required to be less than 0.5.
FIGS. 7 and 8 illustrate two embodiments of the present
invention that employ an opening spring member 26 to
bias the non-rotating seal surface 34a and carrier mem-
ber 16 away from each other and disengaged from the
seal surface 32a of the rotating seal member 32 when
the difference between the media pressure and the ex-
ternal pressure exceeds a predetermined value. In such
embodiments utilizing an opening spring member 26, the
balance ratio is required to be greater than 0.67. Accord-
ingly, the balance ratio in the primary seal assembly
should be between 0.5 and 0.67 when no external force
or springs are employed to exert any force on the seal
assembly, should be less than 0.5 when at least one clos-
ing spring is employed; and should be greater than 0.67
when at least one opening spring is employed according
to the present invention.
[0027] FIG. 9 is a cross-sectional view of a device de-
scribed in EP-A1-1431646, assigned to Deublin Compa-
ny, the assignee of the present invention.
[0028] FIGS. 10 through 13 are cross-sectional views
of four different devices not of the present invention that
employ different kinds of elastic seals. In all of these de-
vices, the relative dimensions that are critical remain un-
changed, allowing a secondary seal or an elastic seal to
be chosen for design purposes that are independent from
the purpose described above. It is merely sufficient that
the rotating union has a single inlet opening 15 and a
single secondary or elastic seal member 20 which is
structurally arranged to provide the proper balance ratio
to permit the operation of the rotary union with incom-
pressible and compressible media.

Claims

1. A fluid coupling device communicating with a rotor
member (36) and operable with either compressible
or incompressible coolant media provided during a
pressurization condition in which the difference be-
tween a media pressure, P, and an external pressure
exceeds a predetermined value, the device including
a housing (12) having a cylindrical counterbore ex-

tending therethrough and a single media inlet (15),
a tubular carrier member (16) having an outer sur-
face positioned within the counterbore and axially
moveable therein and communicating with the media
inlet, and including in combination:

a primary seal assembly comprised of a rotating
seal member (32) mounted to the rotor member
(36) and a non-rotating seal member (34)
mounted to the carrier member (16);
at least one operating spring member (26) en-
gageable with said non-rotating seal member
(34) to provide an opening force on said primary
seal assembly to disengage said rotating and
said non-rotating seal members (32, 34) from
one another; and
a secondary seal member (20) positioned about
the tubular carrier member (16) and engagable
with the housing (12) to provide a seal therebe-
tween;
wherein said primary seal assembly is structur-
ally arranged to provide a predetermined gap
between said rotating seal member (32) and
said non-rotating seal member (34) when a com-
pressible fluid coolant provided at the media
pressure P is directed through the single media
inlet (15) during the pressurization condition and
structurally arranged to provide that said rotating
seal member engages said non-rotating seal
member when an incompressible fluid coolant
substantially provided at the media pressure P
is directed through the media inlet during the
pressurization condition, with said primary seal
assembly having a balance ratio greater than
0.67.

2. The fluid coupling device in accordance with claim
1, wherein said housing (12) includes an annular
groove having an inner surface and structurally ar-
ranged about the cylindrical counterbore and sur-
rounding the outer surface of the tubular carrier
member (16), with said secondary seal (20) posi-
tioned in said groove to engage said inner surface
of said annular groove to provide a seal therebe-
tween.

3. The fluid coupling device in accordance with claim
2, wherein said secondary seal member is a U-
shaped seal member having lip extension members
that is positioned within the groove and wherein said
extension members are in contact with the inner sur-
face of the annular groove and the outer surface of
the carrier member (16) respectively to provide a
seal between the housing (12) and the carrier mem-
ber.

4. The fluid coupling device in accordance with claim
2, wherein said secondary seal member is an O-ring
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positioned within the groove in contact with the inner
surface of the annular groove and the outer surface
of the carrier member (16) to provide a seal between
the housing (12) and the carrier member.

5. The fluid coupling device in accordance with claim
1, wherein said secondary seal member (20) is a
diaphragm seal member to provide a seal between
the housing (12) and the carrier member (16).

6. The fluid coupling device in accordance with claim
1, wherein said secondary seal member (20) is po-
sitioned about the tubular carrier member (16) be-
tween the media inlet (15) and said primary seal as-
sembly.

7. The fluid coupling device in accordance with any pre-
ceding claim, wherein said primary seal assembly
includes a rotating seal member (32) mounted to the
end of the rotor member (36) and the non-rotating
seal member 34) is mounted to the end of the carrier
member (16).

Patentansprüche

1. Flüssigkeitskupplung, die mit einem Drehkörper (36)
kommuniziert und mit entweder kompressiblen oder
inkompressiblen Kühlmedien betrieben werden
kann, welche während eines Druckbeaufschla-
gungszustands zugeführt werden, bei dem die Dif-
ferenz zwischen einem Mediendruck P und einem
Außendruck einen vorbestimmten Wert übersteigt,
wobei die Kupplung das Folgende umfasst: ein Ge-
häuse (12), mit einem zylindrischen Senkloch, wel-
ches sich durch das Gehäuse hindurch erstreckt,
und einem einzelnen Medieneinlass (15); ein rohr-
förmiges Trägerelement (16), das eine äußere Ober-
fläche, die innerhalb der Senkbohrung angeordnet
und axial darin bewegbar ist, aufweist und das mit
dem Medieneinlass kommuniziert, wobei die Kupp-
lung weiterhin das Folgende umfasst:

eine primäre Dichtungsanordnung, die von ei-
nem rotierenden Dichtelement (32), das an dem
Drehkörper (36) befestigt ist, und einem nicht
rotierenden Dichtungselement (34), das an dem
Trägerelement (16) befestigt ist, gebildet ist;
zumindest ein Arbeitsfederelement (26), das mit
dem nicht rotierenden Dichtungselement (34) in
Eingriff bringbar ist, um eine Öffnungskraft auf
die primäre Dichtungsanordnung auszuüben,
um die rotierenden und nicht-rotierenden Dich-
tungselemente (32, 34) voneinander zu entkop-
peln, und
ein sekundäres Dichtungselement (20), das um
das rohrförmige Trägerelement (16) angeordnet
ist und mit dem Gehäuse (12) in Kontakt ge-

bracht werden kann, um eine Dichtung dazwi-
schen herzustellen, wobei die primäre Dich-
tungsanordnung strukturell ausgebildet ist, um
einen vorbestimmten Spalt zwischen dem rotie-
renden Dichtungselement (32) und dem nicht
rotierenden Dichtungselement (34) zu bilden,
wenn ein kompressibles Kühlungsmedium, das
den Mediendruck P aufweist, zugeführt und
während des Druckbeaufschlagungszustands
durch den einzelnen Medieneinlass (15) geleitet
wird, und wobei die primäre Dichtungsanord-
nung strukturell ausgebildet ist, um zu bewirken,
dass das rotierende Dichtungselement mit dem
nicht rotierenden Dichtungselement in Kontakt
kommt, wenn ein inkompressibles Kühlungsme-
dium, das im Wesentlichen mit dem Medien-
druck P zugeführt wird, während des Druckbe-
aufschlagungszustands durch den Medienein-
lass geleitet wird, wobei die primäre Dichtungs-
anordnung einen Belastungsfaktor größer als
0,67 aufweist.

2. Flüssigkeitskupplung nach Anspruch 1, wobei das
Gehäuse (12) eine ringförmige Nut aufweist, die eine
innere Oberfläche hat und strukturell um das zylin-
drische Senkloch angeordnet ist und die äußere
Oberfläche des rohrförmigen Trägerelements (16)
umgibt, wobei die sekundäre Dichtung (20) in der
Nut angeordnet ist, um die innere Oberfläche der
ringförmigen Nut zu kontaktieren, um eine Dichtung
zwischen den beiden auszubilden.

3. Flüssigkeitskupplung nach Anspruch 2, wobei das
sekundäre Dichtelement ein U-förmiges Dichtungs-
element ist, das lippenartige Fortsätze aufweist und
in der Nut angeordnet ist, wobei die Fortsätze in Kon-
takt mit der inneren Oberfläche der ringförmigen Nut
und der äußeren Oberfläche des Trägerelements
(16) stehen, um eine Dichtung zwischen dem Ge-
häuse (12) und dem Trägerelement herzustellen.

4. Flüssigkeitskupplung nach Anspruch 2, wobei das
sekundäre Dichtungselement ein O-Ring ist, der in-
nerhalb der Nut angeordnet ist und in Kontakt mit
der inneren Oberfläche der ringförmigen Nut und der
äußeren Oberfläche des Trägerelements (16) steht,
um eine Dichtung zwischen dem Gehäuse (12) und
dem Trägerelement herzustellen.

5. Flüssigkeitskupplung nach Anspruch 1, wobei das
sekundäre Dichtungselement (20) ein Membran-
Dichtungselement ist, um eine Dichtung zwischen
dem Gehäuse (12) und dem Trägerelement (16) her-
zustellen.

6. Flüssigkeitskupplung nach Anspruch 1, wobei das
sekundäre Dichtungselement (20) um das röhren-
förmige Trägerelement (16) zwischen dem Medie-
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neinlass (15) und der primären Dichtungsanordnung
angeordnet ist.

7. Flüssigkeitskupplung nach einem der vorstehenden
Ansprüche, wobei die primäre Dichtungsanordnung
ein rotierendes Dichtungselement (32) umfasst, das
an dem Ende des Drehkörpers (36) befestigt ist, und
wobei das nicht rotierende Dichtungselement (34)
an dem Ende des Trägerelements (16) befestigt ist.

Revendications

1. Dispositif d’accouplement hydraulique communi-
quant avec un élément formant rotor (36) et pouvant
fonctionner avec un milieu de refroidissement com-
pressible ou incompressible fourni durant un état de
mise sous pression dans lequel la différence entre
la pression P du milieu et la pression externe excède
une valeur prédéterminée, le dispositif comprenant
un boîtier (12) traversé par un contre-alésage cylin-
drique et un orifice d’admission (15) du milieu indi-
viduel, un élément de support tubulaire (16) dont la
surface externe est placée à l’intérieur du contre-
alésage et qui est axialement mobile à l’intérieur de
celui-ci et qui communique avec l’orifice d’admission
du milieu, et comprenant de manière combinée :

un ensemble d’étanchéité principal composé
d’un élément d’étanchéité rotatif (32) monté sur
l’élément formant rotor (36) et un élément
d’étanchéité non rotatif (34) monté sur l’élément
de support (16) ;
au moins un élément élastique (26) pouvant ve-
nir en prise avec ledit élément d’étanchéité non
rotatif (34) pour exercer une force d’ouverture
sur ledit ensemble d’étanchéité principal afin de
désolidariser l’un de l’autre lesdits éléments
d’étanchéité (32, 34) rotatif et non rotatif ; et
un élément d’étanchéité secondaire (20) placé
autour de l’élément de support tubulaire (16) et
pouvant venir en prise avec le boîtier (12) afin
de créer une étanchéité entre les deux ;
dans lequel ledit ensemble d’étanchéité princi-
pal est structurellement agencé de manière à
laisser un espace prédéterminé entre ledit élé-
ment d’étanchéité rotatif (32) et ledit élément
d’étanchéité non rotatif (34) lorsqu’un fluide de
refroidissement compressible délivré à la pres-
sion P est dirigé à travers l’orifice d’admission
(15) du milieu individuel durant l’état de mise
sous pression et structurellement agencé pour
que ledit élément d’étanchéité rotatif vienne en
prise avec ledit élément d’étanchéité non rotatif
lorsqu’un fluide de refroidissement incompres-
sible sensiblement délivré à la pression P est
dirigé à travers l’orifice d’admission du milieu
durant l’état de mise sous pression, ledit ensem-

ble d’étanchéité principal affichant un rapport
d’équilibre supérieur à 0,67.

2. Dispositif d’accouplement hydraulique selon la re-
vendication 1, dans lequel ledit boîtier (12) comprend
une gorge annulaire ayant une surface interne et
structurellement agencée autour du contre-alésage
cylindrique et entourant la surface externe de l’élé-
ment de support tubulaire (16), ledit élément d’étan-
chéité secondaire (20) étant placé dans ladite gorge
afin de venir en prise avec ladite surface interne de
ladite gorge annulaire pour créer une étanchéité en-
tre les deux.

3. Dispositif d’accouplement hydraulique selon la re-
vendication 2, dans lequel ledit élément d’étanchéité
secondaire est un élément d’étanchéité en forme de
U doté de prolongements à bords qui est situé à l’in-
térieur de la gorge et dans lequel lesdits prolonge-
ments sont en contact avec la surface interne de la
gorge annulaire et la surface externe de l’élément
de support (16) respectivement afin de créer une
étanchéité entre le boîtier (12) et l’élément de sup-
port.

4. Dispositif d’accouplement hydraulique selon la re-
vendication 2, dans lequel ledit élément d’étanchéité
secondaire est un joint torique placé à l’intérieur de
la gorge en contact avec la surface interne de la gor-
ge annulaire et la surface externe de l’élément de
support (16) afin de créer une étanchéité entre le
boîtier (12) et l’élément de support.

5. Dispositif d’accouplement hydraulique selon la re-
vendication 1, dans lequel ledit élément d’étanchéité
secondaire (20) est un élément d’étanchéité à
diaphragme afin de créer une étanchéité entre le boî-
tier (12) et l’élément de support (16).

6. Dispositif d’accouplement hydraulique selon la re-
vendication 1, dans lequel ledit élément d’étanchéité
secondaire (20) est placé autour de l’élément de sup-
port tubulaire (16) entre l’orifice d’admission (15) du
milieu et ledit ensemble d’étanchéité principal.

7. Dispositif d’accouplement hydraulique selon l’une
quelconque des revendications précédentes, dans
lequel ledit ensemble d’étanchéité principal com-
prend un élément d’étanchéité rotatif (32) monté à
l’extrémité de l’élément formant rotor (36) et l’élé-
ment d’étanchéité non rotatif (34) est monté à l’ex-
trémité de l’élément de support (16).
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