
US 20120038153A9 

(19) United States (10) Pub. No.: US 2012/0038153 A9 
(12) Patent Application Publication (48) Pub. Date: Feb. 16, 2012 

Ammon et al. CORRECTED PUBLICATION 

(54) COUPLING UNIT (30) Foreign Application Priority Data 

(76) Inventors: Edgar Ammon, Remshalden (DE): Apr. 10, 2008 (DE) - - - - - - - - - - - - - - - - - - - - - - 10 2008 O18426.8 

Th Fallsch Stuttgart (DE): 
REN St. a 5. ); Publication Classification 
Annett Overheu, Remseck (DE); (51) Int. Cl. 
Thomas Pröttel, Esslingen (DE), FI6L 2L/00 (2006.01) 
in Stehlig, Neckartenzlingen (52) U.S. Cl. ........................................................ 28S/417 

(57) ABSTRACT 
(21) Appl. No.: 12/937,168 A coupling unit having at least one tubular section; a casing: 

1-1. at least one detent ring, which 1s arranged radia etWeen (22) PCT Filed: Feb. 25, 2009 1 detent ring, which i ged radially b 
the casing and the at least one tubular section when the at least 

(86). PCT No.: PCT/EP2009/052191 one tubular section, is inserted in the casing, wherein the at 
least one detent ring, the casing, and the at least one tubular 

S371 (c)(1) section are configured to adapt to one another Such that the 
(2), (4) Date: Dec. 22, 2010 tubular section is inserted axially into the casing in a first 

s 9 relative rotational position of the tubular section and the cas 
Prior Publication Data ing, wherein the tubular section is secured by the detent ring 

against axial withdrawal, the casing and tubular section can 
(15) Correction of US 2011/0148108A1 Jun. 23, 2011 be rotated relative to one another, and wherein for decoupling 

See FIGS. 1 and 2. purposes, the tubular section can be withdrawn axially from 
See Claims 1-20. the casing in a second relative rotational position of the casing 

and the tubular section that differs from the first rotational 
(65) US 2011/0148108A1 Jun. 23, 2011 position. 
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COUPLING UNIT 

0001. The present invention relates to a coupling unit for 
connecting a fluid line to another fluid line or a fluid connec 
tion. 
0002. In many different application forms, fluid conduct 
ing lines, thus fluid lines with other fluid lines or with con 
nections which run to a fluid source or a fluid sink, have to be 
connected in a communicating manner. For this, various con 
necting techniques, in particular coupling units, are known. In 
certain applications, little installation space is available for 
establishing or detaching such a connection. Furthermore, for 
a series production it can be desired to keep the assembly of 
the connection as simple as possible. In particular for motor 
vehicles it can be required to connect gas-conducting lines in 
an engine compartment with other gas-conducting lines or 
with adequate connections. 
0003. The present invention is concerned with the problem 
to provide for a coupling unit of the above mentioned type, an 
improved embodiment which is in particular characterized in 
that coupling for establishing the connection can be imple 
mented in a particularly simple manner even in confined 
space conditions wherein, in particular, a secured connection 
is to be implemented. Furthermore, an inexpensive produc 
ibility of the coupling unit is desired. 
0004. According to the invention, this problem is solved 
by the Subject matter of the independent claim. Advantageous 
embodiments are subject matter of the dependent claims. 
0005. The invention is based on the general idea to equip 
the coupling unit with a casing, at least one tubular section, 
and at least one detent ring arranged between casing and 
tubular section, wherein these components are designed and 
adapted to one another in Such a manner that, in a first rota 
tional position, the tubular section can be axially inserted for 
coupling purposes into the casing and is secured in the 
inserted State by means of the detent ring against axial with 
drawal, wherein the tubular section is released in a second 
rotational position and can be axially withdrawn from the 
casing. In other words, the connection is established by axi 
ally inserting the tubular section into the casing without the 
need of a rotational movement. At the same time, an axial 
locking against withdrawal of the tubular section from the 
casing is achieved which takes place through interaction 
between casing, tubular section and detent ring. This locking 
against withdrawal can be released or unlocked by rotating of 
casing and tubular section relative to one another so that the 
tubular section can be withdrawn again from the casing with 
out any problems. 
0006 Within a series assembly, for example of vehicles, 
thus, lines can be connected to one another or to connections 
by means of said coupling unit simply by insertion. This can 
be implemented comparatively quickly even in very confined 
and/or barely accessible assembly situations. For this pur 
pose, the tubular section is arranged, for example, at a fluid 
line while the casing is arranged at another fluid line or a fluid 
connection. 
0007. In a particularly advantageous embodiment, the 
coupling unit can comprise two tubular sections and two 
detent rings which interact with a common casing. Here, the 
one tubular section can be inserted on the one side into the 
casing and can be secured with the detent ring, while the other 
tubular section can be inserted on the other side into the 
casing and can be secured with the other detent ring. For 
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example, in this manner, two fluid lines can each be provided 
with one such tubular section and can each be fluidically 
coupled via the casing by axial insertion, thus without rota 
tional movement. For decoupling said connection, the casing 
has only to be rotated relative to the two tubular sections until 
both tubular sections are unlocked so that it is possible again 
to axially withdraw them from the casing. In this manner, also 
Such lines can easily be connected to one another and sepa 
rated from one another which can not be rotated or only 
against high resistance. 
0008 Further important features and advantages arise 
from the Sub-claims, from the drawings, and from the asso 
ciated description of the figures based on the drawings. 
0009. It is to be understood that the above mentioned 
features and the features yet to be explained hereinafter can be 
used not only in the respectively mentioned combination but 
also in other combinations or alone without departing from 
the scope of the present invention. 
0010 Preferred exemplary embodiments of the invention 
are illustrated in the drawings and are explained in the fol 
lowing description in more detail, wherein identical reference 
numbers refer to identical, or similar, or functionally identical 
components. 
O011 
0012 FIG. 1 shows a greatly simplified longitudinal sec 
tion through a coupling unit, 
0013 FIG. 2 shows a longitudinal section as in FIG. 1 but 
for a different embodiment, 

In the figures, schematically, 

0014 FIG. 3 shows a perspective view on a casing of the 
coupling unit, 
0015 FIG. 4 shows a perspective view with tubular sec 
tions inserted into the casing, 
0016 
0017. According to FIGS. 1 and 2, a coupling unit 1 com 
prises at least a tubular section 2, a casing 3, and at least a 
detent ring 4. In the shown embodiments, the coupling unit 1 
has two tubular sections 2 and two detent rings 4 which 
interact with a common casing 3. In another embodiment, the 
coupling unit 1 can be configured in Such a manner that the 
casing 3 has only one single tubular section 2 and only one 
single detent ring 4. This simple variant, for example, can be 
mirrored at a plane which runs perpendicular to a longitudinal 
center axis 5 of the coupling unit to implement the double 
variant shown here. Also, configurations having more than 
two tubular sections 2 and more than two detent rings 4 are 
principally also conceivable; for example, the casing 3 can be 
configured as Y-shaped housing with three connecting points, 
or as X-shaped housing with four connecting points, or as 
star-shaped housing with even more connecting points. 
0018. The coupling unit 1 serves for connecting a line, 
which is not shown here and which conducts a fluid, in par 
ticular a gas or a liquid, thus a fluid line, to another fluid line 
or to a fluid connection by means of which the respective fluid 
line is connectable, e.g., to a fluid Source or a fluid sink. The 
respective fluid line or the respective fluid connection is not 
illustrated here. The respective fluid line is fixedly connected 
in a suitable manner to the respective tubular section 2. Also, 
the respective tubular section 2 can form an end section inte 
grally formed at the respective fluid line. Also, the casing 3 
can be fixedly connected to the respective fluid line or can 
form an end section integrally formed thereon. The same 
applies to the potentially existing fluid connection which is 

FIG. 5 shows a perspective view of a tubular section. 
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fixedly connected either to the casing 3 or the respective 
tubular section 2 or is equipped therewith in an integral man 

. 

0019. The respective tubular section 2 has a cylindrical 
outer contour 6. The casing 3 has a cylindrical inner contour 
7 which is designed complementary to the respective outer 
contour 6 in Such a manner that the respective tubular section 
2 can be inserted axially into the casing 3. Except for a certain 
radial play, the inner contour 7 corresponds Substantially to 
the respective outer contour 6. In the shown examples, the 
cross-sections of the two tubular sections 2 are selected Such 
that they are of the same size. It is clear that for another 
embodiment, differently dimensioned cross-sections for the 
outer contours 6 of the two tubular sections 2 can principally 
also be implemented. In this case, the casing 3 has, e.g., an 
inner contour 7 which has different cross-sections at two axial 
sections. Further, in the shown examples, the outer contour 6 
of the respective tubular section 2 is Substantially equipped 
with a constant cross-section in axial direction. In another 
embodiment, a cross-sectional profile in axial direction with 
a single step or multiple steps is also conceivable for the 
respective outer contour 6. In this case, the inner contour 7 or 
the respective section of the inner contour 7 is then shaped 
correspondingly. 
0020. The respective detent ring 4 is arranged radially 
between casing 3 and the respective tubular section 2 once the 
respective tubular section 2 is axially inserted into the casing 
3. The radial direction is designated in the FIGS. 1 and 2 by an 
arrow 8 while the axial direction is designated with an arrow 
9 

0021. The casing 3, the respective detent ring 4 and the 
respective tubular section 2 are configured and adapted to one 
another in Such a manner that, in a first relative rotational 
position of tubular section 2 and casing 3, the tubular section 
2 can be axially inserted for coupling purposes into the casing 
3, namely far enough that the respective tubular section 2 is 
latched via the associated detent ring 4 with the casing 3. 
Through this latching, the respective tubular section 2 is 
secured in the first rotational position by the respective detent 
ring 4 in the casing 3 against axial withdrawal. It is remark 
able that for coupling, thus for establishing the fluidic con 
nection between casing 3 and tubular section 2, no rotational 
movement about the longitudinal center axis 5 between cas 
ing 3 and tubular section 2 has to be carried out. Furthermore, 
the casing 3, the respective tubular section 2 and the respec 
tive detent ring 4 are adapted to one another or configured in 
Such a manner that, in the inserted State, the casing 3 and the 
respective tubular section 2 can be rotated relative to one 
another about the longitudinal center axis 5 in Such a manner 
that a second relative rotational position of the casing 3 and 
the respective tubular section 2 can be set which differs from 
the first rotational position and in which it is possible to 
axially withdraw the respective tubular section 2 from the 
casing 3. In this manner, the fluidic connection between cas 
ing 3 and tubular section 2 can thus be decoupled. By means 
of the rotation between casing 3 and tubular section 2, the 
latching or securing generated by means of the detent ring can 
be released to allow the axial withdrawal of the tubular sec 
tion 2. 
0022. The respective detent ring 4 is advantageously 
inserted into a ring groove 10 which is radially open. In the 
shown examples, the respective ring groove 10 is formed on 
the inner contour 7 of the casing 3. In another embodiment, 
the ring groove 10 can also be formed on the outer side 6 of the 
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respective tubular section 2. The detent ring 4 inserted into the 
respective ring groove 10 is axially supported on a groove 
wall 11 which axially delimits the ring groove 10. Hereby, an 
intensive force transmission between detent ring 4 and the 
respective groove wall 11 can be achieved. 
0023. In the embodiments shown here, the respective 
detent ring 4 has a plurality of detent elements 12 which, 
according to FIG. 3, are arranged adjacent to one another in 
circumferential direction. The detent elements 12 are 
arranged radially on the respective detent ring 4 in a spring 
elastically resilient manner. Furthermore, they are dimen 
Sioned in Such a manner that they project or protrude radially 
from the respective ring groove 10. In the inserted state of the 
respective tubular section 2 and in the first rotational position 
between casing 3 and the respective tubular section 2, each of 
the detent segments 12 engage with a detent contour 13 and is 
supported thereon in axial direction 9. Here too, an intensive 
force transmission between the respective detent ring 4 and 
the associated detent contour 13 can be implemented. In the 
shown examples, the respective detent contour 13 is formed 
on the outer side 6 of the respective tubular section 2. Also 
conceivable is an embodiment in which the respective detent 
contour 13 is formed on the inner side 7 of the casing 3. 
0024. In order to be able to withdraw the respective tubular 
section 2 again from the casing 3, the detent segments 12 have 
to be moved out of the detent contours 13. For this purpose, 
suitable reset contours 14 are provided which, for example, 
can be formed according to FIG. 5 on the respective tubular 
section 2. Alternatively, the reset contours 14 can also be 
provided on the casing 3. However, here, they are arranged on 
the component that also comprises the detent contours 13. 
Advantageously, said reset contours 14 are on the same axial 
height as the detent contours 13, thus in the same axial sec 
tion, wherein in each case one reset contour 14 is located in 
circumferential direction between two adjacent detent con 
tours 13. Hereby, in the inserted state, the reset contours 14 
are positioned in the first rotational position also in circum 
ferential direction between two adjacent detent segments 12 
of the detent ring 4. By rotating the casing 3 and tubular 
section 2, the reset contours 14 force or push the detent 
elements 12 into the ring groove 10. The reset contours 14 are 
dimensioned in Such a manner that they push the detent seg 
ments 12 far enough into the ring groove 10 that they are 
released from the respective detent contour 13 or get out of it. 
To simplify the transition from the first rotational position 
into the second rotational position, the reset contours 14 can 
comprise insertion chamfers or ramps in circumferential 
direction. Additionally or alternatively, also the detent seg 
ments 12 can be provided in circumferential direction with 
insertion chamfers or ramps which facilitate a sliding in or 
sliding under of the reset contours 14 underneath the detent 
segments 12. 
0025. As soon as the second rotational position is reached 
by rotating casing 3 and tubular section 2, the reset contours 
14 push the detent segments 12 far enough into the ring 
groove 10 or out of the detent contours 13 that the tubular 
section 2 is released and can be axially withdrawn from the 
casing 3. 
0026. According to FIG. 3, according to a preferred 
embodiment, the respective detent ring 4 can comprise a 
plurality of Support segments 15 which are arranged on the 
detent ring's 4 side facing axially away from the detent seg 
ments 12 and which are adjacent to one another in the cir 
cumferential direction. The support elements 15 are axially 
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supported within the ring groove 10 by the groove wall 11. In 
circumferential direction, the detent ring 4 has, at least 
between two adjacent detent elements 12, in each case one 
recess 16, respectively. Within the ring groove 10, projections 
17 can be provided which each engage axially and radially 
with such a recess 16. Here, the respective projection 17 
projects, for example, from a groove wall 18 which delimits 
the ring groove 10 in axial direction. 
0027. Through the engagement of the projections 17 with 
the recesses 16, a protection against rotation of the detent ring 
4 relative to the ring groove 10 is generated, thus relative to 
the casing 3. Also, in a corresponding manner, one axial 
recess 19 can be provided in circumferential direction in each 
case at least between two adjacent Support segments 15. Prin 
cipally, on the groove wall 11 which axially supports the 
Support segments 15, non-shown projections which engage 
with the recesses 19 can be provided to secure the detent ring 
4 against rotation within the ring groove 10. Furthermore, the 
recesses 16 generate an increased spring elasticity between 
the detent segments 12, and the recesses 19 generate an 
increased spring elasticity between the Support segments 15 
within the detent ring 4. Said spring elasticity allows or pro 
motes the assembly of the detent ring 4 and promotes the 
spring elasticity or the radial resilience of the detent segments 
12. 
0028. According to the FIGS. 1 to 3, the coupling unit 1 
can additionally be equipped with at least one seal 20 which 
is ring-shaped and acts in radial direction. In the example, two 
such seals 20 are provided which each are assigned to one of 
the tubular sections 2. In the embodiment shown in FIG.1, the 
seals 20 are positioned before the respective detent ring 4 with 
respect to an insertion direction 23 indicated with an arrow. In 
the embodiment shown in FIG. 2, the seals 20 are behind the 
respective detent ring 4 with respect to the insertion direction 
23. For fixation of the seals 20 on the respective tubular 
section 2 and on the casing 3, the casing 3 as well as the 
respective tubular section 2 can be equipped with adequate 
receiving grooves 21 or 22, respectively, in which approxi 
mately a half of each of the respective seals 20 immerges. 
0029. According to FIG.4, the casing 3 and the respective 
tubular section 2 can be equipped with markers 24 and 25, 
respectively. The same are configured in particular as hapti 
cally identifiable markers 24, 25; here, as an example, they are 
integrally formed on the casing 3 and the respective tubular 
section 2, respectively, and are, for example, configured as 
ribs extending in longitudinal or axial direction 9. They are— 
as illustrated in FIG. 4—oriented in alignment to one another 
if the casing 3 and the respective tubular section 2 are both in 
the first relative rotational position. 
0030 The respective fluid line can involve a pipeline or a 
hose line. The respective tubular section 2 and/or the respec 
tive detent ring 4 and/or the casing 3 can be made of metal or 
plastic. 

1. A coupling unit, comprising: 
at least one tubular section, which has a cylindrical outer 

contour, 
a casing, which has a cylindrical inner contour, 
at least one detent ring, which is arranged radially between 

the casing and the at least one tubular section when the at 
least one tubular section, is inserted in the casing, 

wherein the at least one detent ring, the casing, and the at 
least one tubular section are configured to adapt to one 
another such that the tubular section is inserted axially 
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into the casing in a first relative rotational position of the 
tubular section and the casing, 

wherein when the tubular section and the casing are in the 
inserted state in the first rotational position the tubular 
section is secured by the detent ring against axial with 
drawal, 

the casing and tubular section can be rotated relative to one 
another, and 

wherein for decoupling purposes, the tubular section can 
be withdrawn axially from the casing in a second relative 
rotational position of the casing and the tubular section 
that differs from the first rotational position. 

2. The coupling unit according to claim 1, wherein at least 
one reset contour is provided to deactivate the respective 
detent ring during the transition of the respective tubular 
section and the casing from the first rotational position into 
the second rotational position. 

3. The coupling unit according to claim 1, 
wherein the detent ring is inserted in a radially open ring 

groove and is axially Supported on a groove wall, which 
axially delimits the ring groove. 

4. The coupling unit according to claim 3, wherein the 
detent ring comprises a plurality of detent segments, which 
are adjacent in a circumferential direction, which are 
arranged radially on the detent ring in a spring-elastically 
resilient manner, which project from the ring groove, and 
which in the inserted state in the first rotational position each 
engage with a detent contour and are radially Supported 
thereon. 

5. The coupling unit according to claim 4, wherein in the 
inserted State, the detent segments are pressed by reset con 
tours into the ring groove at a predetermined distance Such 
that the detent segments are released from the detent con 
tOurS. 

6. The coupling unit according to claim 5, wherein the reset 
contours are arranged at an axial height of the detent contours 
in the circumferential direction between adjacent detent con 
tOurS. 

7. The coupling unit according to claim 5 wherein adjacent 
detent segments are spaced apart from another at a distance 
that one reset contour, is located in each case at the axial 
height of the detent segments between two adjacent detent 
segments in circumferential direction in the inserted State. 

8. The coupling unit according to claim 4, whereinona side 
axially facing away from the detent segments, the detent ring 
has a plurality of Support elements arranged adjacent in the 
circumferential direction, which are axially supported within 
the ring groove on the groove wall. 

9. The coupling unit according to claim 4, wherein at least 
one of between two adjacent Support segments in the circum 
ferential direction and at least between two adjacent detent 
segments in the circumferential direction, the detent ring has 
an axial recess in which a projection engages axially, which 
projection projects from a groove wall axially delimiting the 
ring groove. 

10. The coupling unit according to claim 1, wherein a first 
at least one tubular section can be inserted on the one side into 
the casing and can be secured with a first at least one detent 
ring, while a second at least one tubular section can be 
inserted on the other side into the casing and can be secured 
with a second at least one detent ring. 

11. The coupling unit according to claim 1, wherein the 
ring groove is formed on at least one of the inner contour of 
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the casing, while the detent contours are formed on the outer 
side of the tubular section, and 

the ring groove is formed on the outer side of the tubular 
section, while the detent contours are formed on the 
inner side of the casing. 

12. The coupling unit according to claim 1, wherein at least 
one circular and radially acting seal is provided, which with 
respect to an insertion direction of the tubular section, is 
arranged at least one of before and behind the associated 
detent ring. 

13. The coupling unit according to claim 1, 
wherein the tubular section is at least one of connected to 

the fluid line, the fluid connection, and is formed by an 
end section integrally formed thereon, and 

wherein the casing is at least one of connected with the 
fluid line, the fluid connection and is formed by an end 
section integrally formed thereon. 

14. The coupling unit according to claim 2, wherein the 
detent ring is inserted in a radially open ring groove and is 
axially supported on a groove wall, which axially delimits the 
ring groove. 

15. The coupling unit according to claim 6, wherein adja 
cent detent segments are spaced apart from another at a dis 
tance that one reset contour is located in each case at the axial 
height of the detent segments between two adjacent detent 
segments in the circumferential direction in the inserted State. 

16. The coupling unit according to claim 5, wherein on a 
side axially facing away from the detent segments, the detent 

Feb. 16, 2012 

ring has a plurality of Support elements arranged adjacent in 
the circumferential direction, which are axially supported 
within the ring groove on the groove wall. 

17. The coupling unit according to claim 6, wherein on a 
side axially facing away from the detent segments, the detent 
ring has a plurality of Support elements arranged adjacent in 
the circumferential direction, which are axially supported 
within the ring groove on the groove wall. 

18. The coupling unit according to claim 7, wherein on a 
side axially facing away from the detent segments, the detent 
ring has a plurality of Support elements arranged adjacent in 
the circumferential direction, which are axially supported 
within the ring groove on the groove wall. 

19. The coupling unit according to claim 5, wherein at least 
one of between two adjacent Support segments in the circum 
ferential direction and between at least two adjacent detent 
segments in the circumferential direction, the detent ring has 
an axial recess in which a projection engages axially, which 
projection projects from a groove wall axially delimiting the 
ring groove. 

20. The coupling unit according to claim 6, wherein at least 
one of between two adjacent Support segments in the circum 
ferential direction and between at least two adjacent detent 
segments in the circumferential direction, the detent ring has 
an axial recess in which a projection engages axially, which 
projection projects from a groove wall axially delimiting the 
ring groove. 


