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Pipe connections using this principle are known from the
patent specifications us 3,827,727, Us 3,893,720, Us
4,026,006, US 4,061,367, US 4,482,174 and US 5,110,163.

The disadvantage of these pipe connections is in that they are
functionally restricted in use regarding the size of the tube
diameter, claims of quality on the tube to be connected, and
the amount of pressure of the medium. Moreover, the
constructional design of the displacing potentials formed in
these tube couplings provides in addition to the intended
radial crowding being absolutely necessary to obtain a
pressure sealed connection, an axial crowding which does not
contribute to the pressure sealed connection but influences
the forces of pressure to be applied from the outside such
that the forces of pressure exceed the dimension required for
the radial crowding. Thus, from the start follows an
oversizing of both the press tool and single elements of the

tube coupling.

The invention is based upon the object to provide a pressure
sealed pipe connection by axially pressing which ensures
highest universality regarding the requirements of quality of

the tubes to be connected.



The invention is based upon the object to provide a pressure sealed pipe
connection by axially pressing which ensures highest universality
regarding the requirements of quality2of the tubes to be connected. 2
Anot her object of the invention is in that to nake a seal ed connection in
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rel ated dinmensions. Further, it is an object of the invention to mnimze
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sealeddpube coupling having at | east one tube end conprises a sl eeve
shaped P68 al |y symretrical basic body wherein the basic body at |east
i ncl udes one substantially cylindrical interior space provided with teeth
means for receiving the tube end, and the teeth neans are radially
di spl afegtheto the Sii f aBe Aiedle oibetlad imawsitian bot Helninite othepace
by nea £ .pr S ting. r r e e i ody.
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sleeveséﬁ'éﬁeaFé QﬁgégﬁmtQeGﬁéréﬁ&Fﬁeﬁegﬁg'recessed in conparison with the
i nner dianeter of the coupling sleeve. On the outside of the coupling
sleeve are forned radially surrounding flat l|ocating features opposite the
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The device for manufacturing a pressure sealed tube coupling
having at least one tube end comprises a sleeve shaped,
rotationally symmetrical basic body wherein the basic body at
least includes one substantially cylindrical interior space
provided with teeth means for receiving the tube end, and the
teeth means are radially displaced into the surface of the
tube end received by the interior space by means of press

means acting upon the outer surface of the basic body.

The basic body comprises a hollow cylinder shaped coupling
sleeve having a wall thickness substantially remaining the
same wherein at least two radially surrounding indentations
are located on the inside of the coupling sleeve which are
spaced to one another and recessed in comparison with the
inner diameter of the coupling sleeve. On the outside of the
coupling sleeve are formed radially surrounding flat locating
features opposite the respective indentation which have a

width corresponding to the width of the indentation.



3 For it, a pressure ring concentrically slidable over the coupling sl eeve
is provided to cover the coupling sleeve in alnost its total |ength wherein
the pressure ring has radially surroudding projecting parts corresponding
to the locating features on its inside, and an increasing cone shaped
enlarggnent. irected fromeach, end of thezgﬂgiﬁfre ring.towards its centre,
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in thecdapendentsClani®e, The iR%eRLEGRgM | | be explained in nore det ai
according to an enbodinent. In the associated drawings Fig. 1 is a

| ongi tudi nal section through a tube coupling according to the invention
perfor gp ogg_s'd el, t he | ft.han% of the axis of, symetry
hoh o B Eragoan it FontRE L Baldy: | G AHE of hePASPALER STRLY A a
pressedsbaktiagkdt htot whe coupbsnge andrd | oat reddd; skdg, vhéreid oegichudi nal
section through the tube coupling according to Fig. 1 having_an inserted
suppor PFR§Ss| &éRg; on its 1inside has a cone shaped enlargement
corresponding to the cone shaped enlargement of the pressure
ring such that a radial displacement of the indentations into
the surface of the tube received by the coupling sleeve by
means of the projecting parts and the locating features
corresponding to the projecting parts occurs during the axial
shift of the press rings against each other from a spaced
initial position into an almost final position without any

distance.

Further features of the invention are cited in the dependent

claims.

The invention will be explained in more detail according to an

embodiment. In the associated drawings

Fig. 1 is a 1longitudinal section through a tube coupling
according to the invention performed on both sides wherein on
the left hand of the axis of symmetry A-A a pre-pressed half,
and on the right hand of the axis of symmetry A-A a pressed
half of the tube coupling are illustrated;

Fig. 2 is a 1longitudinal section through the tube coupling

according to Fig. 1 having an inserted supporting sleeve;



4 Fig. 3 is a longitudinal section through the upper half of the tube
coupling according to Fig. 1 wherein the opposite press rings are shifted
agai nst each other by screws; Fig. 4 i*s a |ongitudinal section t hrough the
upper half of a pressure ring having a stepped cone shaped fornatlon of the

ted b Fig. 6
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coupling according to the invention in another enbodi nent which is

per f or k28960 26t BIdif§esd agednsg ieach pshgrt by w&rewscti on t hrough a tube
coupling according to Fig. 7 in which the pressure ring is divided,

‘ Fig. 4 is a longitudinal section through the upper half of a

pressure ring having a stepped cone shaped formation of the

surface;
Fig. 5 are two views of a pressure ring segmented by slots;

Fig. 6 is a longitudinal section through the upper half of

another embodiment of the tube connection;

Fig. 7 1is a longitudinal section through a tube coupling
according to the invention in another embodiment which is

performed on both sides;

Fig. 8 is a longitudinal section through a tube coupling

according to Fig. 7 in which the pressure ring is divided;

Fig. 9 is a longitudinal section through the tube coupling

according to the invention in another embodiment.

Fig. 1 shows a longitudinal section through a tube coupling 1
according to the invention performed on both sides wherein on
the left hand of the axis of symmetry A-A a pre-pressed and on
the right hand of the axis of symmetry A-A a pressed half of

the tube coupling 1 are illustrated.

The tube coupling 1 comprises a hollow cylinder shaped
coupling sleeve 2 having axially opposite entering ends 3 into
which the ends of the tubes 4 to be connected are inserted.
The tube coupling 1 is constructed symmetrically with respect
to the axis A-A, that is the subsequently described coupling

elements and acting relations always relate to one half of the



Fig. 9 is a longitudinal section through the tube coupling according to the
I nvention in another enbodinent. Fig. 1 shows a |ongitudinal section
t hrough a tube coupling 1 according té the invention perfornmed on both
Si des wherein on t he Ieft hand of the axis of symmetry A-A a pre-pressed
and on the_ri and thi axj s of s metry
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present case the structure an actlon of the tube coupling 1 will be

descri padyf.or one side only. The coupling sleeve 2 is generally fabrlcated
froma material which is identical with the nmaterial of the tubes 4. The
coupling sleeve 2 is a hollow cylinder the wall thickness of which

subst aThealdguplemy nsleonst ant soy@ndrd ey idatdie £ooml Angatketue 2,

and which is.in relation tqo the_ outer dianeter of the tube 4 and the wall
t hi ckn® §c hégeéﬁentlcal with the material of the tubes 4

The coupling sleeve 2 is a hollow cylinder the wall thickness
of which substantially remains constant over the length of the
coupling sleeve 2, and which is in relation to the outer

diameter of the tube 4 und the wall thickness thereof.

The inside of the coupling sleeve 2 comprises radially
surrounding indentations wherein one indentation 6 is located
spaced in the proximity of the entering end 3 of the coupling
sleeve 2, and the second indentation 7 is located spaced to
the first indentation 6 towards the axis A-A. In the present
embodiment, the indentation 6, 7 comprises three juxtaposed
teeth which are recessed in comparison with the inner diameter
of the coupling sleeve 2 in the way such that the diameter
measured in the area of the tooth tips equals the inner
diameter or is greater than the inner diameter of the coupling
sleeve 2. As a result, it is avoided that the tooth tips are
damaged with inserting the tube 4 into the interior space of

the coupling sleeve 2.

The tooth tips of the indentations 6, 7 are allowed to be
differently formed according to the case of application. Thus,

it is conceivable to flatten or round the tooth tip in order



The inside of the coupling sleeve 2 conprises radially surrounding

i ndentati ons wherein one indentation 6 is |ocated spaced in the proximty
of the entering end 3 of the couplingbsleeve 2, and the second indentation
7 is located spaced to the first indentation 6 towards the axis A-A. In the

present enbodi nent, the indentation 6, 7 conprises three juxtaposed teeth
whi ch §Peggﬁﬁﬂiﬂ£}W?P%% ?iE%ﬁeEF?El?ﬂeb?HﬁEFOHFaﬁétéﬁeoPQQﬁQQQEhﬂqr@
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tooth tips equals the inner dianmeter or is greater than the inner dianeter
of the coupling sleeve 2. As a result, it is avoided that the tooth tips

are danpged with inserting the tube.4 into-the inferior space qf the
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conceivable to flatten or round the tooth tip in order 6 to thus influence
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features which represent as radially surroundi ng, at grooves 8,

opposi tletele ccegyeedtiions i ndentations 6, 7. The function of these grooves 8,
9 will be dealt with in a |later connection. In a particular case of
application, in the area of the axis of symmetry A-A thus in the area
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inserted tube 4. When the coupling sleeve 2 is not necked

inside as in the present embodiment, thus it can be used as a

shifting sleeve.

On the coupling sleeve 2 1is located a pressing set 10
coaxially located therewith which comprises a pressure ring
11, two press rings 12, 13 and a covering sleeve 14 as the

case may be.

The pressure ring 11 1is a rotationally symmetrical hollow
cylinder which on the inside comprises locating features for
fixing on the coupling sleeve 2. These locating features
represent radially surrounding projecting parts 15, 16 which
are realized such that they correspond to the grooves 8, 9 on
the outside of the coupling sleeve 2. The axial position of
the pressure ring 11 on the coupling sleeve 2 will be defined
by the respective combination of the groove 8, 9 / projecting
part 15, 16. The diameters of the groove basic, on the one
hand, and of the projecting part, on the other hand, will be

selected such that between the two structural members a pre-



The pressure ring 11 is a rotationally symetrical hollow cylinder which on
the inside conprises locating features for fixing on the coupling sleeve 2.
These locating features represent radi’ally surrounding projecting parts 15,
.16 which are realized such that they correspond to the grooves 8, 9 on the
outside_of the cougl{__n(g sl eeve 2.. The axial position gf t he pressure ring
11 on PRESESHpI TARIETEE0e 1T De et PRRAS byPh he r LPRERRS c%eri A&t i on
of theogtagned8which prefiectihnegspant akdembly H#erdieaBber $o0bi1tihg dr.oove
basic, on the one hand, and of the projecting part, on the other hand, wll
be selected such that between the two structural nmenbers a pre pressed
condi t pgn | L zed ns.ef cl fit. 1s,9btalne i
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fromthe ends of ,the pressure ri n%ﬁél whi ch _i ncrease evenly and
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17, 18tpk LkesPLESEYMAtPIBLE. IS associated to a press ring 12, 13. The
press rings 12, 13 represént rotationally symetrical hollow cylinders
whi ch on their inside conprise a cone shaped enlargenment 19, 20 directed

t owar d e i.s Qf g;érrrgﬁr - B. . Thj e _shaped _enl argenent 1 20 of
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t he cone_shaped surfaces. the pre-pressed condition of the tube coupling
1 the pres§s Pﬁgsrﬁ?t’i%n%\]lrﬁy pt tSﬁctaﬁle Rkt cvéd iefexpgereith 1920 18 of

the pressure HnRGdbl Quffiddats thedse i SgRasdEf i chenlgdhahancegbet waen the
press rings 12, 13 opposing each other which is neasured, such that during
carryi Agregtedhecy nghectédore anf adyaimetot oh-Bf Td spresse rishgpet2, 13
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sl eeve_14 conprises on its borders inwardly facing edges 24, 25 which wll
be engageBYnicORtERE 109 CiF driht I BNV Haresnenbens opnthaacoBecg8e86d in
the prauprgesed condition of the tube coupling 1, the edges 24, 25 are
engaged with the groove 21 nearest the axis of symetry B-B, respectively,
wherein in the pressed condition of the tube coupling 1, the engagenent of

In the pre-pressed condition of the tube coupling 1 the press
rings 12, 13 are pushed on the respective enlargement 17, 18
of the pressure ring 11 so far that there is a sufficient
distance between the press rings 12, 13 opposing each other
which is measured, such that during carrying out the pressing
action an axial motion of the press rings 12, 13 will be

permitted to each other.

The top surface of each press ring 12, 13 comprises a pair of
radially surrounding spaced grooves 21, 22 which receive a
covering sleeve 14 acting as retaining element. The covering
sleeve 14 comprises on its borders inwardly facing edges 24,
25 which will be engaged with the circumferential grooves 21,
22. On that occasion, in the pre-pressed condition of the tube
coupling 1, the edges 24, 25 are engaged with the groove 21
nearest the axis of symmetry B-B, respectively, wherein in the

pressed condition of the tube coupling 1, the engagement of



8 the edges 24, 25 nerges to the adjacent grooves 22. To facilitate this
transition during the axial notion of the press rings 12, 13 to each ot her
both the edges 24, 25 and the grooves821, 22 conprise run-out bevels. The
.covering sleeve 14 with the pre-pressed tube coupling 1 acconplishes the

functi to keep t indLvidual elenents of the press set 10 together in a
conditggﬁ iﬁéﬁﬁgchggheyggrem%E%%ﬁlet%f ?ruf%iﬁﬁ%ﬂﬁeuﬁ?QWﬁﬁ? t 1 'prﬁ?@ed
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actively oppose an unintentionally | oosening of both press rings 12, 13,
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e .

lube coupling 1 w escri be press set 10 including a pressure ring
11 a pair of press rings 12, 13 and the covering sleeve 14 is pushed on the

coupl i sl eeve 2. On.that accasion, .the inwardly facing projecfing parts
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the pressing set 10 on the cougllng sleeve 2. This assenbly is allowed to

be prefhBriRERTY &/& del i vegedhes tie assonsifipay didepdridingtioey t aere
nonlna%aphgﬁg afe E%qpéugggeﬁbﬁgdpe connected. On the assenbly yard, the

ends o e tubes e connected are inserted with a predeterm ned
| ength into the coupling sleeve 2. By neans of suitable tools which are

known per.se.and thus are not described, _.th ress rin 12, 13 associ ated
to a pglil?:ha éleaﬁraef?uﬁﬁ‘ilhtf‘f‘}?"edcaﬁﬁﬁﬁgf‘oaa&h tg'{qgé?ebjel%n‘,ggtﬁﬁepfc@é@rﬂpﬁgs 12,
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the pressure ring 11 and displace the material of the pressure ring 11 in

t he radPapesilngctdfonbotthe rdiess actment 18ni Meti | gndcomreavemugh agoid
soiling of the space 26 located between the press rings 12,

13.

In the following, the action of producing the pressure sealed
tube coupling 1 will be described. A press set 10 including a
pressure ring 11 a pair of press rings 12, 13 and the covering
sleeve 14 is pushed on the coupling sleeve 2. On that
occasion, the inwardly facing projecting parts 15, 16 of the
pressure ring 11 lock into the respective groove 21, 22
located on the outside of the coupling sleeve 2 thus defining
the place of the pressing set 10 on the coupling sleeve 2.
This assembly is allowed to be prefabricated and delivered to
the assembly yard depending on the nominal width of the tubes
4 to be connected. On the assembly yard, the ends of the tubes
4 to be conhected are inserted with a predetermined length
into the coupling sleeve 2. By means of suitable tools which
are known per se and thus are not described, the press rings
12, 13 associated to a pair are axially shifted against each
other. Then, the press rings 12, 13 slide over the cone shaped
surfaces between the press ring 12, 13 and the pressure ring
11 and displace the material of the pressure ring 11 in the

radial direction. The displacement primarily occurs through



the projecting parts 15, 16 of the pressure ring 11 and is transferred to
the indentations 6, 7 opposite the grooves 8, 9. The indentations 6, 7 are
radially urged into the surface of thé inserted tubes 4 and ensure in this
.way a pressure seal ed connection between the coupling sleeve 2 and the tube

4. Bot the axial.force to applLied apd the penetratin pt h and
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the angl e of the_cone shaped enl argenents of ress rings 12, 13 and the
pressufe rGhey AndenfritiPRS phr h TaseiRl Fadialey| sadedr i Wik axkhael pugdsrieng

t oget hgk. Fis I S@§MQ t he dHhe-coypl ing; desctl i.n Fig.
AL Theggi ftlf}g? er%%gei%gei%n t atsaqsu%fgg‘ratl ng s egge t%gls\/lvl F’?ybea?i %‘g%%%g into

t he tubeadgdwhiarindatide beetwecefi the displladcenesiegvevidemd othéheubabe 4 a
resistince supporting the penetration of indentation 6, 7 into the surface
of the~“tube 4. The supporting sleeve 27 conprises radially surroundi ng
asperities on its outer surface which bal ance the tol erances of the tube 4
during inserting it into the supporting sleeve 27. In Fig. 3 applying the
axi al BRERti dier el lipberedetpr &ss aﬁn%geedlzqndmthw reaAsratisgr daptihs
shown. ep i 1 conpris res_gxi I r.aduat ed
circlea§§ mh%§é§%£%£gaboﬁgn S%atg% mﬁ?ﬁ?% tH%Fprgggyri%gé%ggF%% %F%g as a
t hr oughndeheal8pnamd theohotlee arbaplyngppldeete i2nsirdechdecysess Eondpel3 i s
forned _as _a %hreaded ole,2 Due t.0 ﬁgiforn1y ulling the_screws 23 the

press FPRYSCEsd 1925, i %B_&&B@H%&ai YORIRh Hiherrgh et hef cdhe sk&p&d
surfacgapedl ens a3t 0. tifk thead HP-ShEd afe, ol 3t BRIPERSS Pre iR 11
can be realized in a stepped way up to the axis of symetry B-B wherein a
coni cakFipgi Adnedsicngheplratd fag neell Setraval Bedi dutbhfownsdaby yapughdegc ut
sectiog gétﬁ@ECh is formed as a cone shaped neck. This sequence repeats
preferaB y Tour tinmes up to the axis of symetry B-B. These under cut
sections 31 prevent mutually sliding in the pre-pressed and finish-pressed
condition,_respectively, with a conplenentary formation of the, inside of
t he prégsﬁﬁqmw212§ lown the same tube colpling 1 as described 1in
Fig. 1. The difference is in that a supporting sleeve 27 will
be inserted into the tube 4, which in the area of the
displacement provides for the tube 4 a resistance supporting
the penetration of indentation 6, 7 into the surface of the
tube 4. The supporting sleeve 27 comprises radially
surrounding asperities on its outer surface which balance the
tolerances of the tube 4 during inserting it into the

supporting sleeve 27.

In Fig. 3 applying the axial shifting force upon the press
rings 12, 13 by means of screws is shown. The press rings 12,
13 comprise bores axially located on a graduated circle 32
wherein the bore located within the press ring 12 is formed as
a through hole 28, and the bore axially opposite inside the
press ring 13 is formed as a threaded hole 29. Due to
uniformly pulling the screws 23 the press rings 12, 13 are

displaced against each other on the cone shaped surfaces.



In Fig. 5 the pressure ring 11 is shown in a partly segnented formation.
The body of the pressure ring 11 is slotted except fromthe radially
surroundi ng projecting parts 15 and 182 As a result, the required axial
forces of pressure are mnimzed with steady properties of the pressing set

10 d.th di al_ di.spl t_. Th nber _and the width of the slots 34
areaPnAg g?#%?{%%bﬂ%ﬁga?fg %ﬁFﬂptﬁgrgaa?szsﬁgFtBﬁFﬁ6u6F FAE9 s SFe ring

11. Inpba neshiipsh f ohmat her pess Uiy’ R0 2d €BB 8@ her capRmpsedyofs-3 ngl e
arcuate _segnents. The formof the fixing area between the pressure ring 11
-and t h@heég@dn ng Jeslkablyhdnerieasing., epianal |feweed ospetiont ha¢ is

modi 1 edy 1 FRALS gzspraﬁxﬁmle?rchtt | AASH DL £ &H'chhqsf'q%ﬁ&aarﬁ.ﬁ gn dhe
coupling sleeve to be carried out 1n circunférential way. e

ci r cunfedapetd aleak .ndrigroovegudcserapeass apbafanabbyg foaa tamest gsses in

the structural nepbers of the coupljng becom ng too strong which occur with
pressi FgS E1b8E FAWVRT Y of &t F%ﬁg@ Spqﬁﬂé#hﬁ?g’ t Ré PHMSHce of

t he OUTn@_rtuTallll? di g0BEEhgi S i T BRe UPRAYe Idr8ds dcANI8na The iHQIIR e i
bottom side of the pressure ring 11 shown in the enbodinents are allowed to
be furceadifd@rf,i aspadiduelyll vis decogplepantadyf Eommahéoscofie tdfe

pr ot ect;i f a t.. The tu cqupling will be described in another

enbodi%é%gégTﬁb ?ﬁ%%E§%ﬁ€|Fﬁﬁgfo?%acg§rding to Fig. 7 conprises a hollow
cylinder shaped coupling sleeve 102 having axially opposite entering ends
103 in&o whi ch the ends of the tubes 104 to be connected are pushed in up

to t he &t %t %yhh%tpyegggfe ring 11 is shown in a partly segmented
formation. The body of the pressure ring 11 is slotted except

from the radially surrounding projecting parts 15 and 16. As a
result, the required axial forces of pressure are minimized
with steady properties of the pressing set 10 and the radial
displacement. The number and the width of the slots 34 are in
a direct combination with the radial shortening of the

pressure ring 11.

In a modified form the pressure ring 11 can also be composed

of single arcuate segments.

The form of the fixing area between the pressure ring 11 and
the coupling sleeve 2 shown in Fig. 6 is allowed to be further
modified. Thus, for example it is possible for the fixing area
on the coupling sleeve 2 to be carried out in circumferential
way. The circumferential ring grooves 33 serve as a balancing
area for stresses in the structural members of the coupling
becoming too strong which occur with pressing the tubes having
a great range of tolerance when the tolerance of the outer

tube diameter is in the upper limit range.

The forms of the bottom side of the pressure ring 11 shown in

the embodiments are allowed to be further modified without



The inside of the coupling sleeve 102 conprises radially surrounding

i ndentati ons wherein one indentation 106 is |located spaced in the proximty
of the entering end 103 of the couplihy sleeve 102, and the second
.indentation 107 is | ocated spaced towards the first indentation 106 in the

directign of .the axi,s CGC i.n the proximty of the tube end pushed in.
Ther ef 5?‘ S tﬁslgﬁdsdspafﬁgdt utﬁgmloﬁf‘(@\ﬁ |§g%e po%f?et iwqtﬂ'%ﬁe O(ﬁ%uﬁll"ieng
sl eevepl@dnguch that each tube end is associated to both an indentation 106

and indentation 107. On the coupling sleeve 102 is |ocated a press set 110
‘coaxi ally mounted thereto which conprises the pressure ring 111, and two

press mi.ng 2, . Py r i l.is_a tationally s rical,
‘ho||ow&?§|?ﬁ§§-ﬁ§§§%j“' §§§%§ﬁ$%|$§é%$9?%% Sang" éﬁafheWEPﬁl%ﬁg¥Coup% ng
sl eevetib2. Fheppirgsurelriagedddirand tiche Fegupl 7ngesheeieed 02 cidilicse on

their ends axially effectin ,Iocat'%g featurei whi ch represent on the
coupl i g +S1E&Te ﬁ%@p% EHP G rﬁl(]J Beent{4al NaYersi ikl vun@rersite

pressueateiriggl khs 20! ahear QAMRNhldhL AL PERAILNG tiuddle Syl Lbngel21.
These | ocating features define the axial position of the pressure ring 111

on t heceBugriteg sreepeshed izmnypessuitbe axtise ofr spmeesey €o/diti on an
i nterl ocking connecti on between the coupling sleeve, on the one hand, and
the pressure ring, on the other hand. A high degree of prefabrication of

the tultke 12neddpl i 69 i shebtebmelity rEbswvel 10U S ealpRSisds Ofraldig@lgingl e
el ements of the asse,nbl(%.r On, t he tOIE; surface of the pressure ring 111 are

| ocat eGUEERETSHEFed Jé?ﬁ H@Emeits 11797918 ofPGi natidrpfatorRn helﬁgds i&f the
pressungchicBd tbhodldl G i1 a8 GRINY WPUSHY 8Rf£YR %ﬁuplbg blge pqxi s of

symmetry C-C. A'press ring 112, 113 i's associated to cone shape
enl ar gerepil 1097 s1eeFeofl A2he gnrdsthe esed¢ond 1indefihet pors3Ori ngs 1btatetl3

repres r.otatonal | trical hallow i nders whi.ch conprise a
cone s%gp%l(e:%aen oé”?aglleér)r%n%hé‘(tl%}irf 0 ld}(fe&tt%cf‘?rbv\g%és 1Phetsl'é iQIB?CE%EP&y CC
on itsthesigeis These ganeckdapadandiangedentihd 1%ubk20enll thesH¥®sS i ngs
112, 113 correspond to the associ ated cone shaped enlargenents 117, 118 of

the pr e88TRERYS 1 Fheperndsnifctthry trkes w04t Ykt ubal Preabépsedadn shger on
the copguphapgd SWSHAREEPo2 such that each tube end is associated to

both an indentation 106 and indentation 107.

On the coupling sleeve 102 1is located a press set 110
coaxially mounted thereto which comprises the pressure ring

111, and two press rings 112, 113,

The pressure ring 111 is a rotationally symmetrical, hollow
cylinder being substantially of the same length with the
coupling sleeve 102. The pressure ring 111 and the coupling
sleeve 102 comprise on their ends axially effecting locating
features which represent on the coupling sleeve 102 as a flat
circumferential swelling 121 and on the pressure ring 111 as a
flat groove 122 corresponding to the swelling 121. These
locating features define the axial position of the pressure
ring 111 on the coupling sleeve 102, and ensure in the pre-
pressed condition an interlocking connection between the
coupling sleeve, on the one hand, and the pressure ring, on

the other hand. A high degree of prefabrication of the tube



In the pre-pressed condition of the tube coupling 101 the press rings 112,
113 are pushed on the respective enlargenent 117, 118 of the pressure ring
111 so far that between the opposite ngss rings 112, 113 a sufficient

.di stance exists which is dinmensioned such that an axial notion of the press
rings t.q, € rowl p 1 d during cargyij out the
pressi %éagég[?%n.l%l'h%ﬁ%?géggsb% rr{,eg%?si ccgé im(cjhggf K (aesﬁsr%élsscﬁﬁ e’:ggalsé&gﬁ&be
coupl i rdehehtw bif haedaseembag.bel ow. A press set conprising the pressure
ring 111 and a pair of press rings 112, 113 is pushed on the coupling

‘sl eeve 102. According to the nomnal width of the tubes 104 to be connected
this aggedisy abys [ dqt,q t a . On
[the assenbly ;3%% ?ﬁggéﬁ%sgg}qﬁﬁgd%€%§§g€%4¥§%§bgjgbﬁ%ﬁ%tgggg?éai%%%%ted
Wit h aspepedt @miargenenigt L1t ollfeordgphangngl deve 102 uendo bFRetdei s of

symet - By .neans .of .sui.table tools 13. which are known per se_and

t hus abéegggrgeéég%bggjtngﬁ#%s%n?€?ﬁﬁf]ﬁﬁftﬁﬂ%?%%%%c?%%eavFBEgnBPpgpr are
axi al | yhdi aptiaced agamastryeack . other. On that occasion, the press rings
112, 113 slide over the cone shaped surfaces between the press ring 112,
113 and the pressure ring 111, and displace the material of the pressure
ring 13l jp.the radial; @i reghion, sThe d ment | fyari ocgur hr ough
t he proje%t?ng pa%?% 115," 116 oflfhe ngégéﬁggring %%%ﬁyanéxﬁilgﬂggeh

t r ansf endedgemente 1ilfdeitl® ichscHO rddfuomposig elthe Phej petsagrpagiss 115,
116. The,indentatiqns 106, 107 _are radiall ed into the surface_of the
insertgngube££§04f%ﬁﬁ?%ﬂghreafmsf?@?thp%?t£ ur €38R negPﬁ&ﬁw

bet weeayllhadeesplviicls| eewnpri@d andcbube diMbed NehibggRakhi-cU £, eabeadi ment
as well_.the cone shaped enlargenments 117, 118 of the pressure ring 111 are
desi gn8drrRtgdstoypadsndie Pis mfanzymmefty of 7§ et ihg Ltreadene TBegeof t he

pressuRgnki RE, r a t cape . sha I i s.ftqllowed
by a coné1 shaf;=l ngec ag%ﬁ%rg{sngfgéﬁ ) E%Pn ggsttﬁgp%%nﬁ%%e?%%éagégup to
t he axicesroksppmiettoy theeraddwriatead cone shaped enlargenents117y7,118s

Accor di_ngl t he_cone shaped epl argenments 119, 120 of the press rings 112,
113 arggco Fen%ﬁ?ﬁ?iIﬁl?g?nﬁiﬂl17é§flﬁﬁﬂﬁ%ﬁﬁﬂnQﬁfQQQESQWP t REEustEspdd

for mat membek st Bacappeskieonuthacesnar enapedimBarapes.i n two respects. In
the pre-pressed condition, the interl ocking engagenent between the pressure
ring 111, on the one hand, and the press rings 112, 113, on the other hand,

ensuresg cohesi _ i ndivi el 0 e , d S a
hi gh dégree ofpg%é gﬁ%#%g%o%bépqgﬁéntu geg%%hl%ﬁég |§§§§£P%¥e§§gu Eﬁ%
condi t porsst hengenel Tr nht 3 oarenpusked ewmvithel toeppeesser engarbenans! i di ng

back f the pressure ring. Thus, the safetg of the tube connection wll
be incﬁgg;edl t REnoste dPEFSSHTE | bagd, 111 so far that between the

opposite press rings 112, 113 a sufficient distance exists
which is dimensioned such that an axial motion of the press
rings 112, 113 to each other will be permitted during carrying

out the pressing action.

The process of fabrication of the pressure sealed tube
coupling 101 will be described below. A press set comprising
the pressure ring 111 and a pair of press rings 112, 113 is
pushed on the coupling sleeve 102. According to the nominal
width of the tubes 104 to be connected this assembly can be
prefabricated and delivered to the assembly vyard. On the
assembly yard the ends of the tubes 104 to be connected are
inserted with a predetermined length into the coupling sleeve

102 up to the axis of symmetry C-C. By means of suitable tools



14 In an enbodi ment fornmed as shown in Fig. 8 the pressure ring 111 is
divided in its radial axis of synnetrr D-Dinto the pressure ring portions
111' and 111" . Both pressure ring pottions 111' and 111" are coupled with
.each other by an axial internmediate ring 140. Then, the internediate ring
140 has,the sanme jnner dianeter_a he pressure, ri artions 111' and 111
i oF RGPy GIRSHAOR BPEeclf c2PRng AMSLCRET y Phr FEPBRHIHE TPesBHEPESr | ng
portiopsngdl'1iand 111" abdikaddt esmeticat Saii nard4Gaov£11y haisplakieag

sl eeve 102 having_ the sane |ength. The internediate ring, 140 conprises two
-spaced298iR6tn8RRY PtéfFes OMLhahPARPigh |the R¥eser Whgehlidrvélads a

stop TgfjhRe dAce dhieclisde t QIRLAS 1 BEr AXLSs Ofh UL I ¥nb- 4 he;
‘respect?&e pressure Fing d%rtioﬁ 111$?r111"s. Mor eover , thgn%%%ernégﬁate
ring 1402¢comiBi sexl eeh mrneaseref romgt Hd loutsidedibpbatedtheomatkeifllange

141", 141", .respectively, which termpates_in an.fromthe outside ci ng
cdge 155 o5  BERSREL U (T B B | e el of TegE on) o TRE!
associ gigglheetbaredgeidd2ilylidecus®NPiEasglAN tHeea piidjle ot idicamphet swhi ch
is increased in conparison wth the inner dianeter, in which a groove 143",
143 " Ld5Smadfitn&f e hryvgsswee efighged i t Rchevicdgebg 4prangfigrred TRi s

s . ’ . . . . ti
T T R o O g o T P R IR R Tadt 8 B35, °r,
recei viing .a Thesdndgntaaionst shewn Mver erae tdelimldssi nggedol irsigppakies on

the flange, on the qQne hand, and on the outwardly directed face of the
associ ﬁngaSFes‘%Pritﬂ’Qf ?H@eiﬁ\?ant cygkedr 1% s f PREHFSn FRIFn AR 2

di m nupireBsQiret RRaNEAS HoMheRHMilbn AL dUls e EXbEPBiNG B1BEGEZADRORNAI the
pressing tool. The invention will be described according to another
enbodi FBRE. 1PA-t hi s enbodi ment, the device serves for the pressure seal ed
connection of two opposite tube ends of the 15 sane nomnal width in
al i gnnent. The tube coupling 201 perfornmed as shown in Fig. 9 restricts to
t he on&nsi dhief theertdevilaer Si asbodimest pr agi dewkldy mitid¢ i cabhyg t ehkbedaxi s
A- A
enlargements 117, 118 of the pressure ring 111 are designed in
a stepped way. This means, that originating from the end of
the pressure ring 111 a greater area of the cone shaped
enlargement is followed by a cone shaped neck of less extent.
This stepped formation repeats up to the axis of symmetry over
the total cone shaped enlargement 117, 118. Accordingly, the
cone shaped enlargements 119, 120 of the press rings 112, 113

are complementarily formed.

The functional effects of this stepped formation of the
opposite surfaces are of importance in two respects. In the
pre-pressed condition, the interlocking engagement between the
pressure ring 111, on the one hand, and the press rings 112,
113, on the other hand, ensure a cohesion of the individual
elements of the assembly, and thus a high degree of pre-
fabricaton of the tube coupling. In the pressed condition, the
same formation ensures to avoid the press rings from sliding
back from the pressure ring. Thus, the safety of the tube

connection will be increased with most different loads.



The tube end 204 will be pushed in fromone side into the hollow cylinder
shaped coupling sl eeve 202 approximately up to its centre. The inner area
of the coupling sleeve 202 is providelf in the section receiving the tube
.end 204 with a plurality of radially surrounding teeth 206 bei ng spaced to

h d.i [ ith the i di t f_th
coupt i R A UPSEIRT cRORPETARe TRI bR nEL S nd SRS oRBOBF “Fe TEiBe end

204. Open tid sqsechean if iBe ceiqildingagigevwE 28ZnhsStPyshed aipressuee ring
211 the inner dianmeter of which is slightly g;gater than the outer dianeter
‘of thePEBEPIIFRg BlR@vPagFLomy iltld outslddelihe” pr &2kl e DYOFPUXEL &dmEri ses

a coneys e ge { r-2 rigi I5N m h nd..l ngreasi ng
to thepcggtgrggsopitf%e %?lerass%%g ri %eglf.gu%%rgap?%%@ﬁréa%%?‘lnggg%igi gj%s%(%lci at ed
on eachxshde imttdrmediragss ring 242,. 2l3en Fathepriege ety a2, r2A3 120

realized on its insi,de with a cone Shﬁﬁﬁd enlargenent 219, 220 which.
corresE%ﬁd bs Fﬁ?%xﬁﬂ?%ﬁué;ﬁTﬁﬁﬁﬁﬂiﬁa t SP5IFSUBR 8T 1P PREAGESprlddsed
posi ti gadofiitive dpyvi eedqeki &lo isushacnet @rieagtrel thiddeas 868k BPC e orer al

245 the _press rings 212, 213 are pushed over the respective end area of the
pressuPé rith§ 2PE]FBIES n ¥HedcoRershaped daflar gansht s11p17/ 2and 2&8£220)

are adj [Flc e Lb s ;Qe S L ngs 2, 213
are sh?ﬁ?ggﬁgggﬁﬁgtﬁgggﬁ OEhe&ggggﬁﬁghgg%g%é%%hgéga enlgégeﬁ%kkggiﬁﬁé t he
pr essedapesilengnhof the device as illustrated at 246 by neans of a tool
bei ng not shown. On that occasion, the pressure ring 211 is radially urged

into the coupling sleeve 202 which in 16 turn results in a radial

di spl agrEeNin@érhb@i €t 206 hnlo tBRpsUsbace @b tdheddieendoalhinkn this
way, a Eressure seal ed, non-detachabl e tube coupling is fornmed. A
consi détapbesf dtlir ead fKd “invant Lba iovitisideharhich peeayseras eat k&opi ngl e

el enmen o] he-_t upe i hg S e pl i V. p. essure
Fing 21T angetacd T AR A SYERAES chat S e e TS, i BE TR
assenbkgspactheeagsesddyre andngW pbrt hos, 1111,s necessamodadvdie shegl e
el ements_to be equipped with neans, which enpabl es a defi ned positioning of
t he SiﬁBF@r@FEﬁEEFS Dt G nePReyises each an area from the outside

directed from the flange 1417, 141°°, respectively, which
terminates in an from the outside facing edge 142°, 142°°. The
end of the pressure ring portion 1117, 111"~ associated to the
edge 1427, 142°° comprises an area with a diameter which is
increased in comparison with the inner diameter, in which a
groove 1437, 1437 is machined which wil be engaged with the
edge 1427, 142°°. This engagement ensures a pre-mounting state

of the two pressure ring portions 1117, 111°".

The space located between the flanges 141°, 141°° serves for
receiving a pressing tool not shown wherein the pressing tool
supports on the flange, on the one hand, and on the outwardly
directed face of the associated press ring. The advantage of
this modification is in the diminution of the pressing path,

and thus of extensive minimization of the pressing tool.

The invention will be described according to another
embodiment. In this embodiment, the device serves for the

pressure sealed connection of two opposite tube ends of the



For this reason, the coupling sleeve 202 is formed with radially
surroundi ng grooves 235 on the outside of the section which receives the
tube end 204. The pressure ring 211 o¥ its inside conprises radially
.surrounding locating features formed as swellings and corresponding to the
grooves 235. The tol erance between the two elﬁgents i S fornef.such t hat
wi t h pB8AFng"6R PHe pr e ¥t nd WG he TRpl TS sl €BVRLISBS b9 lfeans

of mangak-rbemed, ash@niel 1iNosigd369! eekeiritost ke HHORR 23D0de a8 thy the
position of the two elenents to one another in the pre-pressed condition.

‘In a sPavirarshage theipr pysuided aympetrégally 6ot Sheeaxng AhB.press rings
212, 213 on its inside are equipped with respective neans for positioning
,to one another. The pressure ring 211 is equipped with a locating feature
237, 2%Beortulies efiie mjwmpedlenisd gpueAkd2lih 218mi rordespaexiifity eheits
end, respectively, and with another |ocating feature 239, 240 in the

proxi nPPy 18 crdigdstr ehapsd (IRREe 1SRV HrEds PREOPIDately PR SPovi ded

with ajlgcatinged eatpe 2hher242-080 ids end fag)pgihgwardseyde Jyessure
ring 211 on its cone shaped enl argenent 219, 220 formed on the inside, and

17 wi t hravédrdr imcghiengséehione AR iviayy onhehet wrrl feadi ng04f fwithe a
pressure. [l 211 The.locating features corres g.each _other in a

G 17 or BAPERAY o cth oF G RO LNe LGB of SPRE. (1o PBABE! PR FR  he
not preasednothdirt iadid Aeddiddibich codtidarsAVlwitie theaihngrf dabueesr237,

238 forned on the pressure ring 211 correspond to the |ocating features
241, 225 ofhe hEPIEEDT | §§8eye2, 299 3 whichy pEsuldireftred| duaitstor thBe tube

coupl i pg,29LlcakKe gﬁgeggbgd ha 3ogtructural unit factory sided which in this
conpact ness can be provi eg on the assenbly yard. Wth pressing the tube

coupling 201 the engagenent of the |locating features acting between the
pressure ring 211 and the press,.rings 212, 213 wl| changed. such that,
on the“8hé h‘gkﬁjds tsﬁeeccﬁ]bocfht |%r€g ?%ﬁt uc?%%p%ﬁg affa 56 o?sghel?)réo eéprf"ng 211
conme i pkesacikverigyatdion whih iMeet OGHlAnMG dreabr egh2di, id42s0f ghlheypress

ring 212, 213, and on the other hand, the |ocating features 237 and 238 of
t he pr@¥8a£err thgn2 thec v amidbianatiae ofel B¢ opevwpt kg heleevat RAg - f O8t ures

2.43’ ZﬁlésOfO\St@'@i ée%éi Pg %éar Zj'giné/n pa\ i S BR riE g P e%‘ﬁ)rfé. ngﬁaglza’ 213
will be prevented froms |8lng back over the cohe s aped formationS after
pressi eglamdetmbos @1dander8 ngridginst abgl ftrpmurdeh laatl afhdt hectrebeiagupl i ng

201. to the centre of the pressure ring 211.

The pressure ring 211 is associated on each side with a press
ring 212, 213. Each press ring 212, 213 is realized on 1its
inside with a cone shaped enlargement 219, 220 which
correspond to the cone shaped enlargements 217, 218. In the
not pressed position of the device which is characterized with
the reference numeral 245 the press rings 212, 213 are pushed
over the respective end area of the pressure ring 211 wherein
the cone shaped enlargements (217/219, 218/220) are adjacent

in these areas.

From the position 245 the press rings 212, 213 are shifted
against each other over the cone shaped enlargements into the
pressed position of the device as illustrated at 246 by means
of a tool being not shown. On that occasion, the pressure ring

211 is radially urged into the coupling sleeve 202 which in



Anot her feature of the invention is the construction of the pressure ring
211. The pressure ring 211 in its cross-section consists of single segnents
spaced to one anot her which uniforn1y“%nc|ose t he coupling sleeve 202. For
it, the pressure ring 211 will be circunferentially slotted over its total

wal | thickness in the axial_direction Lo pref bl t .

adj ace Prgedﬁ?ﬁﬁ]g‘%’i ﬁ%esa a]i:a’(-f§j % td\%ﬁpéﬁgghggf@n C{fﬁegéﬁag)eéegﬁlt (ng?ggsoure
ring 2t¢he Therpsvantcroethe tthlse C@mst r 204l orrn S thist haayw teh pressiumg t he
tube coupling 201, the work of deformation hetween the pressure ring 211
"and t hgeaigdpr 895 -Apkgshapre sybe,cruppdngi Aent2EMedince the intended and
required dimnution of the dianeter of the pressure ring 211 is firstly
realized through closing the slots between adjacent segments, and not

t hrough aateddemablm deatheeprefsthe rinyertiion The dimmthet re@uekieon of

the pressure.ring 211 by shifting the_press rings, 212 .213 i pst ch
ot her ?Fﬁﬁ@&?s ﬁfél%]e%t? BT thCSEISI itrllléoeglce%u (23132?)% \S/\ﬁlg%hg'%aé:%%
recei veduphenguhel @ngk 2042vhasidsuie keagh 206 ané wrged i ningsheilgyrface

of the tube end 204, and thus ensuring a pressure seal edeh%ge coupl ing 201.
Anot heR18oskl blorderof L8 pREFVG et hEI AU STRAETR s 26F Ypre’ st ring
211 to hgL ..;5n ir@ﬂj Y siS kR dgpasLLipg asrdlexigd e dinghance
mass b %%g%a%eﬁégghemg%\hi C éwrr'wjli nltt:li ﬁ% a un?%or mgdi stribution of the
segnentdeaentize ©or denf eqenppedf witsh pmesser evlriciy 2hablPber i mg defdasidng t he

tube coupl,ing the distance nmass between the adjacent .segnents wll be
presseﬂ’oc?&lt.l%ﬂ%élgi Rfeftiorf &g§"§ntt|§b§°c&5}§| g Ig‘h ensures hi ghest
universality regarding the requirenents to the quality of the tubes to be
connected. It conprises a cal cul abl e behaviour and is capable to ensure
hi gh pFegsutdiseakeaspube Ebapl FAUBLBNENeM eEVYr 202 t oter HRIREDf YIer

tube diagbens, U}em%ﬂléﬁgg@pf&&%sdi?%tgnﬂeﬁei BYERL AN o AT ZR%dlikg,
forces requir d For axi a ressing the press rings on the pressure ring
and t hudiah theceiows itige stebeeentt 2i04 .di’td mopeshede byisghRgh smabitsity in

conpari,son wth vibrations aLaﬁal t ensi Igiforgggaggngh%e%%be andf extreme

f1 uct udfisdee SoMRIHRGSTRdially surrounding ures totme

as swellings and corresponding to the grooves 235. The
tolerance between the two elements is formed such that with
pushing on the pressure ring 212 on the coupling sleeve 202 by
means of manual force, the swellings 236 lock into the grooves
235, and fix the position of the two elements to one another

in the pre-pressed condition.

In a similiar way, the pressure ring 211 on its outside and
the press rings 212, 213 on its inside are equipped with

respective means for positioning to one another.

The pressure ring 211 is equipped with a locating feature 237,
238 on its cone shaped enlargement 217, 218 in the proximity
of its end, respectively, and with another locating feature
239, 240 in the proximity of its centre, and the respective
press ring 212, 213 is provided with a locating feature 241,
242 on its end facing towards the pressure ring 211 on its

cone shaped enlargement 219, 220 formed on the inside, and



The tube coupling conprises rotationally symetrical conponents to be

sinply manufactured which enable optinum 19 conbinations with regard to
the aspired properties of the tube colipling with regard to the functi onal
.sel ection of the enployed materials having their specific properties. The

sol ution_ _accordi,ng to the.invention e | es e standardi zati on_of the
ost gn VarR g | SabdEi g SRRL ARSI P4 1PoR I G T E 008 ot
enbodi Rt precespectiivgl yi1ione and the sanme design of press set can be

used. Thus, it is also possible to press different outer tube dianeters
only by constructive adaptation of the coupling sleeve in particular

Limt ¢ . . " b .
pr of er P eboa h SENATER: ROYFRRRORY 83 HREh AL ORE 3° BlsE e TG
‘readi | yagppremxdiady f oo drie séohditdion ife e thhe varipduisgro2idii catmi ons

and ch es can be nade w t hout .departing. fromthe scope .of pratection of
the fotfw AGtel BERSESthUSORII tigR bOtsodhet hatinsr COURAHPEN Back 1i%t he

pressi Ngce@AReCt fORtEREST ed 70Ut 288CHSHMEA t Bnt hend NYeRELARFONr DR Si1de
only, however, the other side is equipped with conventional connecting
el enenCOrFEERCRs. BOg.ther daged ipgi nfsaburesamfes wRi4eh afr dilye r ®Fessent s a

SpeCiaEi Ego@fﬁﬁ“zfg.tiE’é”¥§Q&iPP-a11 elements of the tube coupling

201 are assembled to a structural unit factory sided which in

this compactness can be provided on the assembly yard.

With pressing the tube coupling 201 the engagement of the
locating features acting between the pressure ring 211 and the
press rings 212, 213 will be changed such that, on the one
hand, the locating features 239 and 240 of the pressure ring
211 come into active relation with the locating features 241,
242 of the press ring 212, 213, and on the other hand, the
locating features 237 and 238 of the pressure ring 211 come
into active relation with the locating features 243, 244 of
the press ring 212, 213. In this way, the press rings 212, 213
will be prevented from sliding back over the cone shaped
formations after pressing and thus endangering the stability

under load of the tube coupling 201.

Another feature of the invention is the construction of the
pressure ring 211. The pressure ring 211 in its cross-section
consists of single segments spaced to one another which
uniformly enclose the coupling sleeve 202. For 1it, the
pressure ring 211 will be circumferentially slotted over its
total wall thickness in the axial direction wherein preferably
between the adjacent segments ridges are left which obtain the
shape of the pressure ring 211. The advantage of this
construction is in that with pressing the tube coupling 201,

the work of deformation between the pressure ring 211 and the



20 WO 01/40696 PCT/EP0O0O/ 11323 Clains 1. A device for manufacturing a
pressure seal ed tube coupling having at | east one tube end, conprising a
sl eeve shaped, rotationally synmetrié&l basic body wherein said basic
.body conprising at |east one substantially «cylindrical interior space

equi pped with teeth an or ,.ceceiving the fube end, and said teeth neans
can bepﬁgﬁﬁzﬁﬁﬁg%i%gfacgagiHP&&t%? §ﬁﬁ%ﬂﬁ?%§ %%FthEBE ERGenAggei by
the i ntredgudirespadimDyutBaSodl tMHeeSEidife@aNss atld Nerosetie euhgr osur f ace
of said basic body, characterized in that said basic body conprises a

“hol | owiy Gkl e hegrckl zeduphrroels| etoeing) thavehgts beswesn: isdiagesdnst ant

wal | Iygﬂgﬁ whes e8¢0 hnsid | o] i S 2)...at_ | east
two ra&ial y%gﬁrroundbﬁa ?ﬁiﬁ%ﬂé”%nge?éras§gogr§&:oca eé§§%?8ﬁg55§g§h to
one anétlier Thd rerassteelri redarpam sofi wihé tdrweedauner diiaget eriof $sid
coupling.sl eeve 2), and whereipn radially surroundipg |l ocating features
(8, 9) E\%ﬁ%&ﬁnﬁaxfé“(ea Rt Tor9espbhdi At BIRABSH BRRBOPERSH & TAREERLA | on
(6, 7) tandrwposit eonaicd r&we@éﬁ%fing ndeatati e A Gynidn ahes! YdmRd Wy the
outside of said coupling sleeve (2); a pressure ring (11) being
concentthiecat e sianghbR 84 ovdrerssial dtosupteei sRe6veax ) urgegr ovirtded tiei ch i s
for r’red sfu(?crfac(\eovgf' h a'tﬁbgoué)le& ng O%l,e.eglqd( dd! 'e%%u%liHDStat .Optrals u.lr%ngt h
wherein on its outside said pressure’‘ring (1 conprlseg radlaFIf

sur r ouseialgdp tajbec idougp ldaet 20115, 16) corresponding to said | ocating
features (8, 9), and on its outside an increasing cone shaped enl argenent
(17, 18) which is directed fromeach end of the pressure ring (11)

t ovar danit®esedd st LI ©9f of Zbacing the individual segments of the
pressure ring 211 to one another in a defined way is in
depositing a flexible distance mass between the segments which
maintains a uniform distribution of the segments on the
circumference of the pressure ring 211. During pressing the
tube coupling the distance mass between the adjacent segments

will be pressed out.

The invention provides a tube coupling which ensures highest
universality regarding the requirements to the quality of the
tubes to be connected. It comprises a calculable behaviour and
is capable to ensure high pressure sealed tube couplings

planewith great tolerances of outer tube diameters.

The solution according to the invention minimizes the forces
required for axially pressing the press rings on the pressure

ring and thus on the coupling sleeve.

It is distinguished by a high stability in comparison with
vibrations, axial tensile forces on the tube and extreme

fluctuations of temperature.

The tube coupling comprises rotationally symmetrical

components to be simply manufactured which enable optimum



a press ring (12, 13) concentrically enclosing said pressure ring (11) is
associ ated to said pressure ring (11) on each side, wherein each said press
ring (12, 13) has a cone shaped enlarﬁénent (19, 20) corresponding to said
.cone shaped enlargenent (17, 18) on its inside such that during the axial

shift of said _press rings (12 3 ai nst.each other from C initia
osi {1 SRMPARGEARRE SR HeRAThdd (T SPYHEAT RIPar SRRt SPanihe

di spl ageupntingl wakd | pdgatati ess tbe 7¥unetubnalnt gelaictiswr f age ahesaid
tube (4) received by said coupling sleeve (2) by neans of said projecting
‘parts EmBloyey Eﬁ&e§éﬁéslB@Xﬂpﬁgt%@&?uF8§C€§}CQPrEBFFE§68nding to said
projecting parts (15, 16). 2. A device according to claiml, characterized
in that the top surface of said pressure ring (11) is realized in a stepped
‘way upThe t heoautsonf symmeEtdind- Btoshetben aiveoencidhy igraksless ng tdection

30) pl forned i.s followed by . dercut secti 31) which i li zed
hs h CBREPSRARGORABE Slnel ASece ShqLin: #7260 S8bal abl o Several [imes.

and the inside of said press rings (12, 13) is fornmed conplenentarily to
the correspondi ng areas of said pressure ring (11). 3. A device according
to cl alm EorglemtdcreriiAdy ¢hffemenareupbpngupiae¥ess avsdi FMOAHMSESs ring
(12, 13) W apyr radi al | r oypdi paged grooyes (21,
22) fo?£F %8%3&%395 céﬁ?n rlcaFB%oJ%QF%gdéﬁg yé ?€4fﬂ§3§%n?ng t%% space
(26) bekeden T™aisd pitesssrioigse Ebsible wrerpressadif fevent nguskeeraiiel 4)

conprises on its borders inwardly facing edges (24, 25 ich are.all owed
to be gﬁéﬂﬁﬁFrﬁntBnEHga§¥neﬂ?nﬁF¥HcFﬁ¥esu? %ﬂ%ﬂéhﬁﬂgr vgngZEOQB5L%ﬁwh
t hat sai1de8Q208s, a4t e a8NaagR s the pre-pressed condition of said tube
coupling (1) wth said groove (21) proximal to said axis 22 of symetry

B-B, respectively, and in the pressed condition of said tube connection (1)
o o b RES AR A22) G £ BBk 0063148 n oy 38
some preferred embodiments which show the connection of two
tube ends it will be readily appreciated for one skilled in
the art that various modifications and changes can be made
without departing from the scope of protection of the
following claims. Thus, it can be seen that it is fallen back
on the pressing connection carried out according to the
invention on one side only, however, the other side is
equipped with conventional connecting elements such as, e.g.

threaded joints or flanges which merely represents a special

embodiment of the invention.



4. A device according to claim1, characterized in that a radially
surrounding flute (33) is forned in said projecting parts (15, 16) for the
formation of a balancing area. 5. A d&ice according to claim1,
.characterized in that said press rings (12, 13) conprise axially extending

?g;eahl Log?g%k§gng tension el enents acting between Sa%%T%%$§%Jéb$%§ (12,

ated on a comon graduated circle (32
according to claimb5, characterized in that said bores in said one press
ring (12, 13) are fornmed as throughkik@k@s (28), and said ones in the
‘opposite press ring (13, 12) are forned as threaded holes (29) for
recei vilng dcd@ns.ce2dpr mani fgerivgd nge cordiesgurse cegiledl tudear act eri zed in

A hat said %ro%i)s.l.li%% rhia%qn(gl]a)t (fl.%%rti %%Se %u'%leure%lé ,t %o(r)r{prs:l.es rﬁ%ntas 'sleeve
shaped, rotationally symmetrical basic body wherein said
basic body comprising at least one substantially
cylindrical interior space equipped with teeth means for
receiving the tube end, and said teeth means can be
radially displaced into the surface of said tube end
received by the interior space by means of pressing means
acting on the outer surface of said basic body,

characterized in that

said basic body comprises a hollow cylinder shaped
coupling sleeve (2) having a substantially constant wall
thickness wherein on the inside of said coupling sleeve
(2) at least two radially surrounding indentations (6, 7)
are located which spaced to one another and recessed in
comparison with the inner diameter of said coupling sleeve
(2), and wherein radially surrounding locating features
(8, 9) which have a width corresponding to the width of
said indentation (6, 7) and opposite said respective
indentation (6, 7) are formed on the outside of said

coupling sleeve (2);

a pressure ring (11l) being concentrically slidable over
said coupling sleeve (2) is provided which is formed for
covering said coupling sleeve (2) in its almost total
length wherein on its outside said pressure ring (11)
comprises radially surrounding projecting parts (15, 16)
corresponding to said locating features (8, 9), and on its
outside an increasing cone shaped enlargement (17, 18)
which is directed from each end of the pressure ring (11)

towards the centre thereof;



8. A device according to claim1 and 7, characterized in that said pressure
ring (11) is provided on said top surface with axially extending slots (34)
| eaving the area of said projecting patts (15, 16) untouched. 9. A device
.according to claiml and 7, characterized in that a flexible distance nmass
mai ntai ni ng a_synmmet.ri cal .distribution of sai.d se nt.s on _, t he

ci rcunf ere%cé’g Ssé?&%ﬁ&&ui@r icﬁélcffffﬁcgal&é(p(?&%@%l@t sai d
segnents. PlresAudeviraacaqaandiiRg as®ddidit@dl oL Rakac ldaare-d rfitnl('gat a _
supporting sleeve (27) is insertable into the end of said tube (4) wherein
"sai d suppor(tlilig o5y EAhe c osredss egfh saisupsiede wadical (32 sur r oundi ng

P A S e b g D o s b
‘whi ch |i ni ceornesgonidiggas dicd sswigh aorien g heipedy enl2Fgemeint S@i7g tushe (4).

on its inside such that during the axial shift of said

press rings (12, 13) against each other from a spaced

initial position into an almost final position without any

distance, a radial displacement of said indentations (6,

7) occurs into said surface of said tube (4) received by

said coupling sleeve (2) by means of said projecting parts

(15, 16) and said locating features (8, 9) corresponding

to said projecting parts (15, 16).

2. A device according to claim 1,
characterized in that the top surface of said pressure
ring (11) is realized in a stepped way up to the axis
of symmetry B-B, wherein a conically increasing section
(30) plane formed is followed by an undercut section (31)
which is realized as a cone shaped neck, wherein this
sequence is repeatable several times, and the inside of
said press rings (12, 13) is formed complementarily to

the corresponding areas of said pressure ring (11).

3. A device according to claim 1,
characterized in that said top surface of said each
press ring (12, 13) is formed with a pair of radially
surrounding, spaced grooves (21, 22) for receiving a
cylindrical covering sleeve (14) spanning the space (26)
between said press rings (12, 13) wherein said covering
sleeve (14) comprises on its borders inwardly facing edges
(24, 25) which are allowed to be brought into engagement
with the surrounding grooves (21, 22) such that said edges
(24, 25) engage in the pre-pressed condition of said tube

coupling (1) with said groove (21) proximal to said axis



11. A device for manufacturing a pressure seal ed tube coupling having at

| east one tube end, conprising a sleeve shaped, rotationally symetrical
basi ¢ body wherein said basic body at %% east conprises a substantially
.cylindrical interior space equipped with teeth neans for receiving said
tube end, and said.teeth_means_can.be.radially displaced into the surface
of the tubéﬁéﬁ FE%&?béﬁEby?Sﬁﬁ??tﬁﬁgﬁﬁbraE§a§$ 5%ehégﬁfso pressi ng nmeans
acting upordndd tawrelofs Wafidc & udle TRNthelR@Sioh DAY onCharidcerjiazethd n t hat
sai d coupling sl eeve 3102) is formed to receive two tube ends (104)

“i nsert abl e I¥PWES He 2ax vWdieare igy haddy paddcedgesr d2dur @5i fgd BBER bei ng
concentric i | e er j oypl | I (102) is provided which
is fornmed %Ig]éé&%lvéesgﬁ'd 522‘:6(1 c(?i@ﬁﬁis%g%ﬂee%\%gsk%wq%'n its al nost total
‘length, wherein on its inside said pressure ring (111) conprises radially

surroundin Qj.ectin ts (115,0 116). corresponding to the outer surface
of sai ‘co%bﬁé%j%ﬂeﬁﬁkgﬁ%fﬁﬁﬁxhﬁaq&?i%% outsi de an increasing cone shaped
enl ar gementchp¥hétekliBedit tHat @& rr%&ti%il}l Furedrihdand alukdl d3pnesyure
ring (111) towards the centre thereof; 24 a press ring (112, 113)

concent ri cdlarpeshdiosiaig P&l gsytdgsumantiondg 1611106)i £ois amhatd i d

pressure ri ( ) i de, wherein said each press ring (112, 113)
on its insfﬁ% %%&gn%gﬁl gﬁﬁ%@d enl argenment (119, 120) corresponding to

sai d cone shaped enl argenent (117, 118) such that during the axial shift of

said pressing rings (112, ,113) agai nst each other froma spaced initial
position i ft %eé’r?' s R Bl tﬁ?osqqtailé‘h i t hout any distance, a radi al

di spl acenme @i ctaird JeRlan AH NS 1106 rebd7 )r19@aIT@ Jd Ntha)sai d surface of
said tube (104) received by said coupling sleeve (102) by neans of said

proj ect i ng oeMprs sel pialiey) extensding henes St sesedvigd degwisn ng sl eeve
(102) corr i tQ.Sa roject] ts, ( ) . . A device
accor di ng Feg.%g‘i%gllt% fffh?@ LRI NS Ry (hiRys 149), 113

which are located on a common graduated circle (32).

6. A device according to claim 5,
characterized in that said bores in said one press ring
(12, 13) are formed as through holes (28), and said ones
in the opposite press ring (13, 12) are formed as threaded

holes (29) for receiving screws (23).

7. A device according to claim 1,
characterized in that said pressure ring (11) comprises a

plurality of segments.

8. A device according to claim 1 and 7,
characterized in that said pressure ring (11) is provided
on said top surface with axially extending slots (34)
leaving the area of said projecting parts (15, 16)

untouched.

9. A device according to claim 1 and 7,
characterized in that a flexible distance mass

maintaining a symmetrical distribution of said segments on



characterized in that said interior space of said coupling sleeve (102) is
provided on its entering ends with a surrounding swelling (106) which is
| ocat ed opposite said projecting part2%115) of said pressure ring (111),
.and in that said interior space of said coupling sleeve (102) in its area

proxi mal tq,the, .ax] f etd Y, GL£.i.s provided w a .paiy of . _
surroundi ngcgéhleng:éLnt gﬁ%ﬁ%%%%aghdcfrrgﬁ%&rﬁ erd‘n(?pp@l )t elssaeé)opﬁ'%ee%tl ng

part (116) beftvesird garies segmerivzg (111) wherein both a swelling (106) and an
indentation (107) are associated to said each tube end (104) . 13. A device
"according to claim 11 and 12, characterized in that said i nner edge of said

entering endyeRfi RAILURIHPE S| AqMen (102) is canted of f or rounded. 25
14. A device according to cllaim 11 and 12, characterized in that said

‘entering erdwugicteaiideshupl itiptsleearproli2ng ahmevee (@7 )i tiss out er
circunference a . flat swelli 121) I ch, correspands to .a flat. groove
(122) on t h&SSSaR “of'tte tg'%dgenéjfl ogs&lﬁg:é’sqﬁe(p@i A1 T ) %aﬂ‘da way whi ch
enabl es axisaldppAsid isQieVe S@7d Cayrintesieeve d Hds idd Saiidipnessur e
ring (111) to one another. 15. A device according to claim11,

surrounding asperities to balance great tolerances in

the nominal width of said tube (4), and wherein said

supporting sleeve (27) on one side comprises a flange

which limits inserting said supporting sleeve (27) into

said tube (4).

11. A device for manufacturing a pressure sealed tube coupling
having at least one tube end, comprising a sleeve shaped,
rotationally symmetrical basic body wherein said basic
body at least comprises a substantially cylindrical
interior space equipped with teeth means for receiving
said tube end, and said teeth means can be radially
displaced into the surface of the tube end received by
said interior space by means of pressing means acting upon
the outer surface of said basic body,

characterized in that

said coupling sleeve (102) is formed to receive two tube
ends (104) insertable up to the axis of symmetry C-C;

a pressure ring (111) being concentrically slidable over
said coupling sleeve (102) is provided which is formed for
covering said coupling sleeve (102) in its almost total
length, wherein on its inside said pressure ring (111)
comprises radially surrounding projecting parts (115, 116)
corresponding to the outer surface of said coupling sleeve
(102), and on its outside an increasing cone shaped
enlargement (117, 118) which is directed from each end of

said pressure ring (111) towards the centre thereof;



characterized in that said pressure ring (111) is divided in the radial
axis of symmetry DD into two pressurg ring portions (111'; 111") which can
be coupled to each other by an axi al “ht ernedi ate ri ng (140) wherein said
.internediate ring (140) has the sane inner dianmeter as the pressure ring

ortions ( - M) der, 4,0 t I ure ring assenbly forned
By sai d prtjaag lfrees]srlijrnlg gpoﬁl%ngl](il)ll&ﬁ%ﬂ&%)coa&ﬁ?seé}c o|s’nJ’te‘;fri":'é—’}i]lr(qe)lte ring
(140) over peaisbweuptimy CliEeve h&’@odﬂﬁfw ﬂ&@dﬁﬁr@ﬂ@”tgiﬂh dithg A ?izlogze
according tq claim15, characterized in that said internediate ring

‘i's formed ortlilts Burdde Shdsh t"(&?%eﬁf@uﬁa&hﬂcﬂ?ﬁfﬁ 1Tiges( {41 141")
serving as 1a 3t e fidfs L fRc il LR OIS dNeRydnel egretry D-D of

said respective pressure ring portion (111" 111 "), "wherein said _
i nt er medi atl@®)i MPHrEAPONdMEb ey seoithrdaess shmped erflapganentoutisite f aci ng

fromsaid fjlgnioe (341, ") ecti.vel y,, which term nates .in an edge
(142'; 142 1 %r:s I a Ijtfaftrli)h%ﬁlhn(? g—'u esiad{elafe'Lacgihnl\g,g’\ﬂ:arﬁD t‘c‘r?elrge?d"eoﬁsﬁ d pressure

ring portianngkl1(112111173) aspacial ethdlp Edidd 6@ (@l dpacedAn it canpri ses
an area having a diagnmeter which is increased in conparison with the inner

di anet er, BPSHHIGE dTFDGARe WPt HHARl aopdiie sithedgany142' ; 142) s

machi ned. #AGtance, a radial displacement of said indentations (106,
107) occurs into said surface of said tube (104) received
by said coupling sleeve (102) by means of said projecting
parts (115, 116) and said outer surface of said coupling
sleeve (102) corresponding to said projecting parts (115,
116).

12. A device according to claim 11,
characterized in that said interior space of said coupling
sleeve (102) is provided on its entering ends with a
surrounding swelling (106) which is located opposite said
projecting part (115) of said pressure ring (111), and in
that said interior space of said coupling sleeve (102) in
its area proximal to the axis of symmetry C-C is provided
with a pair of a surrounding indentation (107) which are
located opposite said projecting part (116) of said
pressure ring (111) wherein both a swelling (106) and an
indentation (107) are associated to said each tube end

(104) .

13. A device according to claim 11 and 12,
characterized in that said inner edge of said entering
ends of said coupling sleeve (102) is canted off or

rounded.



17. A device for manufacturing a pressure seal ed tube coupling for tube
ends opposite in alignnment, conprising a sleeve shaped, rotationally
symmetri cal basic body, wherein said Basic body respectively conprises at
.l east one substantially cylindrical interior space equipped with teeth
means for receiving each of said tube ends, and said teeth neans can be

radi al L -difs IEXEEE ATO T Es (Y 5&-@16‘\‘ Haiagrd &@e end received by said

i nterior SRAGERSBHY Al RIRISIING JTRANSAH] RAIPUE 8 LWURPISHS ace of
sai d basic body, characterized in that said basic body conprises a hollow
“cyl i nder shdpeyecdipl2)ngosipgsee (@0Atshavitey & igehwifarengdd v ddrdt ant wal |

t hi ckness wher.ei.n i nsi each.of said interior areas of said lin
Sleeve (20apeld e d Al SBRR A erm B, ¥ ddar Ersey e E
which are sprcachdideorE ahel keildand LGS A% dsureoHiag S@1 1y tih the i nner

di aneter of said coupling sleeve (1202); a pair of pressure rings (211)

bei ng conc @ EEahy es"!"’ikgﬁﬂ EX5Pdrl Ys HP Itd MR ingy sflice vOURAoRS sl eVsi ded
which are farmBd frif LR PG 4iGRHUAIIING YL 2% heys eSPectively, in
the section of sald interior area, an eaclh pressure ring (211) on its
out si de conprises an increasing cone shaped enl argement (217, 218) which is
di rect from each end of..the pressure ring (11) towards the centre

t her eof> a P85 9 ﬁﬁ?ﬁfﬁinglﬁé élﬂﬁﬂﬂﬁ%ﬁcally encl osing sai d pressure
ring (211) drsrasteaiiaiedd itrD tIaitd B P Jury (idkl)(19n )eagh Ghdeiearher ei n
said each press ring (212, 213) on its inside has a cone shaped enl argenent
(219, 220) isorghes F@atdiadg a0 SsAfd PEMe SHape® dittar fatfe RrSSELYEe XE8Y such
that during {he j hi f t, 0f- -sai { :phe i ﬁ%ﬁ ) i ach

ot her from%a spggfegdadllﬁ‘lslti’alll%?%pgglllt Ihoﬁc%é&é)g%l n o%éi ﬁoﬁaﬁa%ggﬁeoxﬁ (246)
al nost wi t fqutaramxicils tiarteeymeal ireadi adirgy s(l4d0de vdretredin saiidl t eet h (206)

ovours | Nt 524 SMIACT9l; A 1S GO duel L S LU

pressure ring portions (111°; 111°°) in order to push the

pressure ring assembly formed by said pressure ring
portions (111°; 111°°) and said intermediate ring (140)

over said coupling sleeve (102) having the same length.

16. A device according to claim 15,
characterized in that said intermediate ring (140) is
formed on its outside with two spaced surrounding flanges
(141°; 141°°) serving as a stop for the face directed
towards the axis of symmetry D-D of said respective
pressure ring portion (111°; 111°"), wherein said
intermediate ring (140) moreover comprises an area
from the outside facing from said flange (1417; 141°°7)
respectively, which terminates in an edge (142°; 142°7)
radially from the outside facing and the end of said
pressure ring portion (1117; 111°°) associated to said
edge (1427; 142 ") comprises an area having a diameter
which is increased in comparison with the inner diameter,
in which a groove (1437; 143) engaging said edge (1427;

142) is machined.



18. A device for manufacturing a pressure seal ed tube coupling according to
claim 17, characterized in that radially surrounding |ocating features
(235) are forned preferably as groove3ton the outside of said coupling
.sleeve (202), respectively, in the section of said interior area, and said

ressure rin 211) on its inside conprises radially surrounding |ocating
P eatur 9 ( 238 VGEs Soh A S B e Bt SEh TR 1o 2ai d
| ocating f%bgn%g(lf%‘i) MR QindsS ¥gbd=AG iR f8redt ,( Zmpradinefd ect a
sal

fixing of coupling sleeve (202) and said pressure ring (211) in a
*pr e- assenblsjesig shepes), Fotatmemaldy @wymmetarigailn basdaic didy.pressure ring

o) goman RS S IS UM femba iVt P o (R AR o

_enl ar genent in proxim
240) in pr exansupstfantisaldgnicyd,imiid edi d meriespepdideg dgerdsHhad g Hi212,
213) conprises . a Iocatin%‘feature (241, 242) on jts _cone shaped enl argenent

(219, 220) HeSHedeT S O FEF VIS 2D T &30 P &rdspr 88shirgid ng

(211), and taReiNfedrRC NG d qaldiA 16243 s A4 Pe PN ddS Bl fadine ff said
pressure ring (211) which correspond'to said |locating features formed on

sai d press@ed & itndpe 20 ragsivedatbys@iadd dedtanipr emagee Y @A O
238/ 242) are %Egg ed with each other to obtain a ul ar_unj t.
a

j a .
o assenbBrS BeAne | Anting upan, RS S SRR o 2rid Pedisy

St
240/ 242, 2¥YRA4 e ctrgagrd wird kigach other to obtain said pressed device

(246)
said basic body comprises a hollow cylinder shaped
coupling sleeve (202) having a substantially constant wall
thickness wherein inside each of said interior areas of
said coupling sleeve (202) at least two radially
surrounding teeth (206) are located which are spaced to
one another and recessed in comparison with the inner

diameter of said coupling sleeve (202);

a palr of pressure rings (211) being concentrically
slidable over said coupling sleeve (202) is provided
which are formed for enclosing said coupling sleeve (202),
respectively, in the section of said interior area, and
each pressure ring (211) on its outside comprises an
increasing cone shaped enlargement (217, 218) which is
directed from each end of the pressure ring (11) towards

the centre thereof;

a press ring (212, 213) concentrically enclosing said
pressure ring (211) is associated to said pressure ring
(211) on each side, wherein said each press ring (212,
213) on its inside has a cone shaped enlargement (219,
220) corresponding to said cone shaped enlargement (217,
218) such that during the axial shift of said press rings

(212, 213) against each other from a spaced initial
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position (245) into a final position (246) almost without
any distance, a radial displacement of said teeth (206)
occurs into said surface of said tube (204) received by

said coupling sleeve (202).

A device for manufacturing a pressure sealed tube coupling
according to claim 17,

characterized in that

radially surrounding locating features (235) are formed
preferably as grooves on the outside of said coupling
sleeve (202), respectively, in the section of said
interior area, and said pressure ring (211) on its inside
comprises radially surrounding locating features (236)
preferably formed as swellings corresponding to said
locating features (235) wherein said locating features
(235, 236) effect a fixing of said coupling sleeve (202)
and said pressure ring (211) in a pre-assembly state (245)
as a modular unit, and in that said pressure ring (211)
comprises a locating feature (237, 238) on its cone shaped
enlargement (217, 218) in proximity of its end, and
another feature (239, 240) in proximity of its centre, and
said corresponding press ring (212, 213) comprises a
locating feature (241, 242) on its cone shaped enlargement
(219, 220) formed on the inside on its end facing to said
pressure ring (211), and another locating feature (243,
244) on its end facing off said pressure ring (211) which
correspond to said locating features formed on said
pressure ring (211) such that said locating features
(237/241, 238/242) are engaged with each other to obtain a
modular unit in a pre-assembly state (245), and said
locating features (237/243, 239/241, 240/242, 238/244) are
engaged with each other to obtain said pressed device

(246) .



