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Technical field 5 The invention relates to a device for connecting a
suction tube according to the preanble of claim1, a connection unit
accor di Ngy4-0 ; le of claiml17, and a sugtd j ing to the
preanble 0 gﬁgﬁéps%%qu. Prior arf'fube connec#ﬁ%%@g%?&gé4§6§?é?erent ki nds
are known in 15 large nunber in the prior art, in particular for suction
tubes and drainage tubes in the nedical field. Exanples are described in EP

1 552 858, US 3 876234 4 U 6 S 4 607 868, US 5 988
700 and WO 98/ 2450 ;3 e, £5x oonmeliin 'gu?llOA Subs for connecting a

tube, the tube is usually pushed onto or into a connector piece and fixed
by virtue of the shape of the (il sidgee or by neans of an additional
securing part. 25 In nost devices, the suction tubes can be easily
replaé%d. However, there are areas of use, for exanple in drainage

app'iCatiQﬁé,.ﬁﬂﬁén@§oﬁh€§§léﬁé¥ n%@ﬁ,aordé@ic@rQﬁﬁip%%ﬂ%ekﬁﬁn@#”ﬁing of f
human br east m,| k, ere it 30.is not desirable for the suction tube to be

abl e to b8YUCteRByedRG oAFEREHRTI && ane pBL&EBRyY & & a€éd1By Landt her one.
Some reaseBsnket ibhi uirdite dvhRiehg feinehbopakagdfiel Yo Ofcihempunp system

and protecti.on against cheap or unsatisfactory co of replacenent
P and a s ct{gn ungtpaccoréing to theypré%ﬁ%ie 0 g&agm

10 22.
Prior art

Tube connections of very different kinds are known in

15 large number in the prior art, in particular for
suction tubes and drainage tubes in the medical field.
Examples are described in EP 1 552 858, US 3 876 234,
US 4 123 091, US 4 511 163, US 4 607 868, US 5 988 700
and WO 98/24500.

20
In a tube connection, or device for connecting a tube,
the tube 1is wusually pushed onto or into a connector
piece and fixed by virtue of the shape of the connector
piece or by means of an additional securing part.

25

In most devices, the suction tubes can be easily
replaced. However, there are areas of use, for example
in drainage applications, such as chest drainage, or in
breastpumps for pumping off human breastmilk, where it
30 is not desirable for the suction tube to be able to be
removed from the device and possibly replaced by
another one. Some reasons for this are hygiene,
functional safety of the pump system, and protection
against cheap or unsatisfactory copies of replacement

35 parts.



35 parts. WD 2009/ 055949 - 2 - PCT/ CH2008/ 000447 Disclosure of the
invention It is therefore an object of the invention to make available a

devi ce for ne suction tube, which 5 deV|ce e ts ction
t ube fron1be|ﬁ8 &éhggggsﬁﬂ?hout destrucflgn and pre@ A?@gﬁb tédhﬂﬁ?nube
from being replaced by another tube. This object is achieved by a device
with the features 10 of cl @ieclosmré lf xheonineehitddnunit and a suction
unit wth the features of clains 17 and 22, respectively. The device

according to the invention for connecting a suction tube has a connector
pi ece which i $tdeks grideriefol® sach cbjeyt t bdt the dwustendn drubéocamake pushed

sealingly ove . f the connectar pi evic t nprises
a sl eeve mhicévgg%géggpgsH@glc%ngrséi&n%rea ﬁ%uiéﬁﬁég%%#gphﬁéﬁ and at
| east partiafleyicevepsetvdwets attther , shedibng tuhnn'Embnwhbeﬂﬂgsunem@wedube

bet ween sl eev o] I8C ny %ppfc n \%
connect or p|egéeﬂgﬁgbgﬂgggnggtZH%HM1CEEF& es r%??nsgg%%ﬁeastk%ﬁefg the two
parts, prefer59F9gb6?ﬁléﬁﬁﬁstTEEOEh@évéuhas an outer surface configuration

that prevents a second suction 25 tube from bearing sealingly on the

sl eeve. In thls .way, a tube that has been connected sealingly_ at the tine
of manufact ur 8DeF ORIERE fitt BEYIeBRAROPYhE FRYERRJIVRERhSHE ERIFWE®F on and

refitted.1gTheodegilgem3q,anddl Wie sl drfitoARei NG canwetedit 0 each
ot her i nproper| e functional _reliabili device,and its

conpl i ance mnVﬁghyﬁpsngePEHEF?eﬁén?%aémé 1 n%ﬁ?eézflfe?ge%Fé8e ¥sured that

no cheap tube can be
The device according to the invention for connecting a
suction tube has a connector piece which is designed in
15 such a way that the suction tube can be pushed
sealingly over an area of the connector piece. The
device further comprises a sleeve which can be pushed
over said area of the connector piece and at least
partially covers the latter, leaving room for the
20 suction tube between sleeve and connector piece. The
connection between sleeve and connector piece can be
separated only by destroying at least one of the two
parts, preferably both parts. The sleeve has an outer
surface configuration that prevents a second suction

25 tube from bearing sealingly on the sleeve.

In this way, a tube that has been connected sealingly
at the time of manufacture or in the factory cannot be
removed without destruction and refitted. The device
30 and tube are prevented from being connected to each
other improperly. The functional reliability of the
device and its compliance with hygiene requirements are
ensured. It is also ensured that no cheap tube can be
used instead of the original tube.
35
Moreover, a tube that has been fitted at the time of
manufacture cannot simply be cut off and replaced by a
replacement tube of greater diameter that 1is pushed



used instead of the original tube. 35 Moreover, a tube that has been fitted
at the tinme of manufacture cannot sinply be cut off and replaced by a
repl acenent tube of greater dianeter that is pushed WO 2009/ 055949 - 3 -

PCT/ CH200@c0Q@%%7 058\%9 t he sl eeve. The outer Shﬁﬁ?/@ﬁzbb@/éb@ﬂ? makes it
i npossi ble to obtain a sealed connection with such a replacenment tube. This

al so ensures the functional safety of the suction unit, since another
suction SV&FareterS VRN B LERE hehaRcR T ohhacei BRVE TRRLSSl 46 ensures

that all th@ogaritseoftdhepdeMinceat Ralhledr ecoivteciet wotbneswdiot ker at the
time of manufacture,  can.be used only for the |eng of _ti .envi.si oned by
10 the mﬁ&P&&C&Wtor%%w E’S}SonéﬁSP t RBSPEFPs %ggonéémggéﬁpgr]ﬁ nated or
suffers asadfeest . odft ahseo puetdnins @ady-t ospheduceanouheat i shattiony and
cheap copi f._indj vidyal rts of the device fraoam_ 15 being offered for
sale. Thi gﬁ?%n%é:s?prgg‘lloéﬁ&;%larr%%r taé’nc{%qerf cfruacﬁcﬁéjdle aé:r?&olnri br east punps, since in
t hese cases the breastshields, tubes and other parts of a suction unit

used on tHGRALIGY MsIMNha! IPPURY Y &1 6r £18PQSRRLE RhbkCI S and

are used in |arge nunbers, but 20 fust none [ess neet strict quality
criteria. aEg EPEEaed ekl arether hret stkeveinasod mansiBedErewi th an

external dhaneierudad BasyarrQutehe f hangenWoirCh inles v iedohabiegral Iy on the
mai n body and which has a 25 di anmeter greater than said external "dianeter

wher etth ~ tRE MAERYRFLIERT | @RsHNpatt PRV Onec i drlddit PAFtanBeRg¥eSa cont our
devi at i ng chbhermmd neitled & 1sharrere Gamest.or piece and sl eeve are preferably

made of
It also prevents easy-to-produce, unsatisfactory and
cheap copies of individual parts of the device from
15 Dbeing offered for sale. This is especially important in
drainage and in breastpumps, since in these cases the
breastshields, tubes and other parts of a suction unit
used on the patient or mother, respectively, are
disposable articles and are used in large numbers, but

20 must nonetheless meet strict quality criteria.

In a preferred embodiment, the sleeve has a main body
with an external diameter and has an outer flange which
is formed integrally on the main body and which has a
25 diameter greater than said external diameter, wherein
the flange is at least partial circumferential and has

a contour deviating from a circle shape.

The connector piece and sleeve are preferably made of
30 plastic, particularly by injection molding. In this
way, these parts can be produced inexpensively.

The connector piece and sleeve are preferably connected
to each other by a snap-fit closure, such that the
35 parts have a relatively simple shape and can therefore
be inexpensively produced, particularly by injection

molding.



30 plastic, particularly by injection nolding. In this way, these parts can
be produced i nexpensively. The connector piece and sl eeve are preferably
connected to each other by a snap-fit closure, such that the 35 parts have

a relativel y W3 g0 54 %And can t heref ot e be |nex56ﬁéCHap93ﬁPQQGééd
particularly by injection nolding. WO 2009/ 055949 - 4 - PCT/ CH2008/ 000447

The sl eeve prﬁf@@?éé’v&%?ék@%%iyt %o%%%ll'b'ﬂ&e%r dd Xk 841 i hfeoguatihamd ube.

However, the eeve can also rest "' on the latter in a manner free from
pressure or ddif evedtige BBﬁéedHQH§N?rﬁr&mqtSl%?W%eC%meé%§0h§§sﬁhéﬂ¥urther

advantage thathd t1Reee£CHS 4 NEadidbe Eres eubai darddsdhe §PnBgAt ikerarea
thereof. If, noreover, the s|eeve protrudes beyond the connector piece, it

protects thehﬁuﬁﬁ%ﬁ?qlﬁﬂﬁﬁ?(ﬁﬁQQrﬂﬁﬂg and 10 possibly breaking in this
area. Furgher advantageous enbodi ments are set forth in the dependent

clainms. 15 Brj.ef description e draw ngs The subj ect tter of .the
Civenti on i o Wb STESHE borgw Tt EREChaL! SiiRng ssPerdted I PHOLEG e
enbodi nent  depd ctedei frihe catttsalaitedlﬂraWengsonnémechara@ Elh@ufe@fl is a

ti f di aph f b t d
Becording. 10 Thd T TRITT ot Fors LoRFeCPFAE” AICSBEVBAC (B8 SROMF R a
expl oded vi epieds anummdleduwwthhesmqnmmngnubapﬁmmﬂlkhnkdmglemd

10 possibly breaking in this area.

Further advantageous embodiments are set forth in the

dependent claims.
15 Brief description of the drawings

The subject matter of the invention is explained below
on the basis of a preferred illustrative embodiment
depicted in the attached drawings, in which:
20
Figure 1 is a perspective view of a diaphragm cap
of a breastpump, with a device according
to the invention for connecting a
suction tube shown in an exploded view;
25
Figure 2 shows the diaphragm cap with the device
according to Figure 1 in the assembled
state;

30 Figure 3a shows a longitudinal section through the
cap with the device according to Figure
1;

Figure 3b shows the longitudinal section according
35 to Figure 3a with an incorrect
replacement tube fitted;



according to Figure 1 in the assenbled state; 30 Figure 3a shows a
| ongi tudi nal section through the cap with the device according to Figure
1; Figure 3b shows the |ongitudinal section according 35 to Figure 3a with

) S P BERERRONL Lube 1) {1 et VO 2009 Ghagfieaneyys

PCT/ CH200 igure 4a shows anenl arged vi ew a?f47ron1 Fi gure
3; Figure 4b shows a variant of the detail according 5 to Figure 4a; Figure
5 shows ak18Mr&r déd vi ewsdows cghretargedi stevacedorali Agtadlt AgoMmvention in
longi tudi nal section; 10 ghiggyee 36 shows a |ongitudinal section through a

sl eeve according to the invention; Figure 7 shows a perspective view of the
sl eeve 15 according to Figure 6 froma first side; Figure 8 shows a
perspecti Ve guirew4df the sheewe a aggpighbgolro theguder $ifrancarseagnd side;
20 Figyre 9 shows a parttofEa breagtpunp wi th diaphragm cap and device
according to the inventifnf'&8id“25%¢i gure 10 shows a perspective view of a
repl acenent kit wi th diaphragmcap, device according to the invention,

Figure 5 shows an enlarged view of a connector
piece according to the invention in
longitudinal section;

10
Figure 6 shows a longitudinal section through a

sleeve according to the invention;

Figure 7 shows a perspective view of the sleeve

15 according to Figure 6 from a first side;

Figure 8 shows a perspective view of the sleeve
according to Figure 6 from a second
side;

20

Figure 9 shows a part of a Dbreastpump with

diaphragm cap and device according to

the invention, and

25 Figure 10 shows a perspective view of a
replacement kit with diaphragm cap,
device according to the invention,
breastshield, and breastmilk bottle.

30 Ways of carrying out the invention

The illustrative embodiment described below relates to
a device for sealingly connecting a suction tube to a
diaphragm cap of a breastpump for pumping off human

35 breastmilk. A diaphragm cap of this kind is known from
US 6 699 213.



breastshield, and breastm |k bottle. 30 Ways of carrying out the invention
The illustrative enbodi mrent described below relates to a device for
sealingly connecting a suction tube to a diaphragm cap of a })reast unp for
punpi ng of f WOmBRO09Z 05584 ni | k. A di aphfagm cap ofPQ"hf%H%?% @%oﬁfgwn from
US 6 699 213. WD 2009/055949 - 6 - PCT/ CH2008/ 000447 The inventive

t eachi ng, hows¥ernviehtiGle [HdHdrBthd,0 HdWsvedt,YPEs HotiSEimfosdexamphes t he
devi ce according to_the invention can be usgd, in the techni CQI fhel d of
br east punps, "4P&o Yor UaFf f EPENGRABRIF i gt RdIAVAFRS é‘é:rﬁoéfcﬁﬁk% ?ofhe

connecti ons tavkehe ipwnp danselble, arddf,or inconhect tenhhacthe lidedst shifel d.

Moreover, it _can bhe used anal ogously in the.field of drain icularly
i n wound draibﬁg eStE ngﬁéstag?%i 8§e,dyl(§lrf%irr$n tlléfercorfiPllel%jrse,('3lC§ p§r ?P%ﬁ?éﬁﬂ y in
medi cal t®echeelpsgy. fo2@ Thendeaphoagm tap thesheump n iEisglifes &ndo 3olfas a

usual I'y stif i haw-5haped hood ‘Mrteﬁs%gﬂi%'l%ﬁ Cﬁ%k{exv%%“- it;] IS bl?ec' onto
a punp di aphragmof "a suction ~punmp and connecte rghtly thereto. The
cavity 14 15usedmamadatamsistist hin ieheoufselbe Of deyinfge, cpadticulBsrlyhat runs
i nsi de a connect i£C i e nn Lec i s.connect ixedly to
t he di aphr ag%ﬁca%rof%desg%%qggyr%ec?%r %?ltggrg 1@&:3%%??{8{ hi ggcagg pregataged in
one piece wifillgldse Pamtdrculard yligs mediiasjledeichnoksiodi-ng 20 operation. Said
connectofg pi ece 10 is preferably of inherently rigid design. The free end
12 of the connector piece 10 protruding fromthe di aplhr%%m %a%als sgrves to

receive a fi F&€ efyaphragm cap 1 shown in Figures
usually stiff, bowl-shaped hood with an inner cavity

14. It is fitted onto a pump diaphragm of a suction
pump and connected tightly thereto. The cavity 14

15 communicates with the outside by way of a conduit 15
that runs inside a connector piece 10. The connector
piece 10 is connected fixedly to the diaphragm cap 1.
Said connector piece 10 is in this case produced in one
piece with the latter in a plastic injection molding

20 operation. Said connector piece 10 is preferably of
inherently rigid design.

The free end 12 of the connector piece 10 protruding
from the diaphragm cap 1 serves to receive a first end

25 of a suction tube 3, which is shown only as a small
portion in the figures. The suction tube 3 is turned or
pushed over this free end 12.

A sleeve 2 1is pushed over the suction tube 3 and the
30 free end 12 of the connector piece 10 and bears with
its end directed away from the tube against an outer
flange 11 protruding outward from the connector piece
10. This can be seen in Figure 2. The sleeve 2
preferably has a hollow cylindrical main body 21, and a
35 radially outwardly protruding protective ring or flange
20 formed integrally thereon at the end directed away
from the connector piece. Said sleeve 2 is also



25 of a suction tube 3, which is showm only as a snmall portion in the
figures. The suction tube 3 is turned or pushed over this free end 12. A

sl eeve 2 is pushed over the suction tube 3 and the 30 free end 12 of the
connect ory®i 8669 185884g9bears with itg end diregd®awpod ggadde tube

agai nst an outer flange 11 protruding outward fromthe connector piece 10.
This can be seen in Figure 2. The sleeve 2 preferably has a hol |l ow
cyI|ndr|c%¥eﬁ%Fﬁb%ﬁdyp?Qdu§ﬁ€ aiBs RadPH$yiout WG ATYLOR ot FRUFHYI prot ect i ve
ring or féppgetidN.formed integrally thereon at the end directed away from
the connector piece. Said sleeve 2 is also WD 2009/ 055949 - 7 -

PCT/ CH2008/ 000447 preferably produced in a plastic injection nolding

oper ati onTh&heusbg¢bnonubebed 3is scoomaecd@datt ikts seecond egrad t® & 5

br eastsshi ; wn e), chi sed pl pnman breast.
The conne%%?%%gg%légg sggﬁloﬁht e P€§Fﬁé b?%gsrghle dqggﬁybe ?eleasable or
fixed. |nptaeindtter casehusaparbhreéantis e possheteion thbuttiestruction.
10 In Figypesidnt @ube the £ABNSGIQIS t@:'hei%q_dlocar?]hﬁeSlr%q %sa%lean@rt he
snap-fit connectlon of these two parts, are own in eta| . is shown in
Fi gure 5, fixedeodmecitt lptEes @ sfas %@wao%ohﬁo@rotcdhﬁ$‘s}i>h% abr upt
changes 1HitRotibeaksngitdsbpal direction. An inner contour of the sleeve 2
changes correspondingly abruptly in its |longitudinal direction, as is shown
in F%ghre 6. In this way, a connection between connector piece 10 and

sl eeve 2 vanrbgueeeatedis hgl ithe ed@asadler oplycui 10, the sleeve
2, and the snap-fit connection of these two parts, are

shown in detail. As is shown in. Figure 5, the connector
piece 10 has an outer contour comprising abrupt changes
15 in the longitudinal direction. An inner contour of the
sleeve 2 changes correspondingly abruptly in its
longitudinal direction, as is shown in Figure 6. 1In
this way, a connection between connector piece 10 and
sleeve 2 can be created that is releasable only with
20 destruction. A connection of this kind can also be
obtained by a different shape of the two parts.
However, the connection 1is preferably a force-fit

and/or form-fit connection.

25 At 1its free end 12 directed toward the tube, the
connector piece according to Figure 5 is provided with
sealing ribs 12' which, preferably on the end facing
away from the tube, are designed with a sharp edge or
an incline, particularly a steep incline. The tube 3

30 can be pushed over the free end 12 and 1is held
sealingly and fixedly by virtue of the ribs 12', as 1is
shown in Figure 4. The tube 3 can in this case be
pushed on as far as a radially outwardly protruding
inner flange 13 of the connector piece 10. This inner

35 flange 13 has a smaller diameter than the outer flange
11. It forms a sharp and/or right-angled edge 13' at
least in the direction toward the outer flange 11, that

is to say on its side facing away from the tube.



20 destruction. A connection of this kind can al so be obtained by a
different shape of the two parts. However, the connection is preferably a

force-fit a fo |, connection. 25 At its fr ' d toward
t he tube, th@y %r?r?e@[go{d{ﬁ ece according to Figure g&@g?@@?@@ﬁs%ﬁh
sealing ribs 12' which, preferably on the end facing away fromthe tube,
are designed with a sharp edge or an incline, particularly a steep incline.

The tube 3 3Q.,.can_be push over the free d-1 nd_ j s, lingly and
fixedly by v?fr euesg?eféﬁea?ﬂgﬁgdﬁg, hcé)s %:%gulg%ogn%la% %%u%ggég 'Fabglactoﬁlbrlg 3 can
in this casewgh pashedadn asedsr a9 athdsli aldse oaewandlargast 2ddi2®g i nner

flange 13 of CQQﬂgf 0. i e LS 4hn n 3 hka mal | er
di anet er thaﬁyt%g]oqt éf{%ﬁ%ﬁéﬁ%j%h?%ﬁégrag SEEQgr%hgngﬁg% F?gﬁ?ﬁgﬁgled
edge 13' at HNawsst diffewendi réstepnal ovdraneterdut & Flasgaferentiad is to

say on its sifed aciNg MBhditomddie t yle. P\BR,RQA0/ Q22943 real,- here
PCT/ CH2008/ 000447 The sl eeve according to Figure 6 has_an inner caontour

with several Rgtergen i fheni §0uRER BRM Aradnge-dBe  GHhfeh Mk %o one

anot her by stigpgewandt spa® af Mlinghabhlave Lhidfer eshatpteagall diecameiners. A
circunferential step or_abutnent edge 29 between two areas, .here ligtween
the fourth are¥ 28T8R8 tdw f APt Meh%eals9e |51 de HIRL LT dRESERgIled

and/ or sher p-gdgec gesi g8. aTheypd£asr 25in26rhgle rEIGR Hd0Mm ansnmalheer
internal 10 dj.anmeter to a ater |Ug£eerna dianeter in the direction toward

;
the tube end. AR SI¥VEE A F ok ed initially over the tube 3 and,

after the tube 3 has been pushed over the

The sleeve 2 can now be pushed initially over the tube
3 and, after the tube 3 has been pushed over the

15 connector piece 10, the sleeve 2 can likewise be
pressed or pushed over this. The sleeve 2 slides with
its step 29 over the inner flange 13 until its end face
directed away from the tube bears on the outer flange
11. It is now no longer possible to pull the sleeve 2

20 back, since its edge 29 bears on the edge 13' of the
connector piece 10. The connection can therefore be
released only by destroying the sleeve 2 and/or
connector piece 10.

25 As can be seen from Figure 4a, the sleeve 2 serves as a
fixing or sealing means in respect of the tube 3. It
thus lies with pressure on the tube 3.

However, as can be seen in Figure 4b, it 1is also
30 possible that the sleeve 2 does not serve as a fixing

or sealing means in respect of the tube 3. In this

case, for example, it either lies on the tube 3 in a

manner as far as possible free of pressure or, as shown

here, it leaves a space free between itself and the
35 tube along the whole of their joint length.

The sleeve 2 also serves as a means of protection from

the outside and if, as is shown here, its end near the



15 connector piece 10, the sleeve 2 can |ikew se be pressed or pu

this.

The sleeve 2 slides with its step 29 over the inner flange

its end face directed away fromthe tube bears on the outer flan

o] LRl e to pull the_ sl eeve 2 i i
bears on Wh E§§8é8§§§4§f the connectdr” pi ece 1§%f%§§?9§§é§§§4ﬁf
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preferablaev§gghgéegr9¥ ghgigg L gﬂg%ﬁthe outer contour of the 10

over rti ar ea, as a

For this purpose, in the example shown here according
to Figures 7 and 8, the sleeve 2 has a flange 20, which
is at least partial circumferential, but here extends
around the full circumference, and which has a rosette-
shaped design with recesses or indents 20' distributed
about its periphery. Its flank directed away from the
tube 1is preferably rounded or shaped with a gentle
incline. The flange 20 is preferably arranged on that
end of the sleeve which is directed away from the
connector piece. However, it can also be located at the
end near the connector ©piece or in an area

therebetween.

In addition, ribs and/or grooves 21' are preferably
present in the main body 21 of the sleeve 2. They
preferably adjoin the depressions or indents 20' of the
flange 20 and extend parallel to the longitudinal axis
of the main body 21. Instead of or in addition to the
ribs or grooves 21', knobs or dimples or other types of
depressions and/or elevations may be present. In the
example shown here, axially parallel grooves 21' are

present that adjoin the depressions 20'.

The device according to the invention can now
preferably be used in a connection unit of a breastpump

for pumping off human breastmilk, wherein the unit

sl eeve 2,



deviating froma circle shape. For this purpose, in the exanple shown here
according to Figures 7 and 8, the sleeve 2 has a flange 20, which 15 is at
| east partial circunferential, but here extends around,t

h |
ci rcunf erencHO 2003(058%4%s a rosette- SRaped desi%ﬁ‘n'rﬁ\??io‘ﬁé/cégg@yor

indents 20" distributed about its periphery. Its flank directed away from
the tube iscpmpirasaly yeiipsindegdiee smpethaM thcaigantduwel0 wincth neanThe

flange 20 is_preferabl rranged on that, nd .of, the sl eeve whjch
directed awaysf rC&HQ%ge(goﬁﬂegt g’rreﬁ‘iséég.leﬁg\lxe\;&{s i OUC R YS bR ItIS%at ed at
the end neabrehetctnrdet orcpheceeor naleasarlen abeiebetoweerncank5 be

addition, ri r, . grooves 21! e .preferably. present ] h i n body
21 of the sl 2%&%%%(a%}hegygn%¥ef”ér%gb%esat?ﬁuo%tnl%%ﬁe %j%pftzlési%erlés%é ?ﬁ'ehts 20"
of the f3angde20bandseshérddpafathel a ostbeibonginidi nalgedbies 3916h the
main body 21..ipst eadnab Qb nyAddi g0 dgdhe J1 B3 0ls:8iaqVeBoRLle knODS
or dinples or other types o Hepre55|ons.and/or el'evations may be present.
In the exanpitéashesh héepe, ©x¢ al byepstshielldgr ooves 2notdrayr phédént t hat

adj oi n the depnasiany 2AhceFOadhe, deyhcg)a6cRediangdmpditiend NYSRLI @ can now
preferably be used in"a connection unit of a breastpunp for punping off

hunan br east fiek SUded] Atife unit WO 2009/ 055949 - 10 - PCT/ CH2008/ 000447
conprisegpthis device and the suction tube, which can be connected to a

breastshield. _This cqnne_Lcti on to the  breastshie|d can _be rel easabl e again
or can be Alternatively or in addition to this, the connection

unit can be connected at the breastpump end to a
diaphragm cap. Figure 9 shows an upper part of a
breastpump 5 with two pump diaphragms 50 arranged next

15 to each other. One of them is covered by a diaphragm
cap 1, to which a suction tube 3 is secured.

If, as 1s shown here, the connection between diaphragm
cap and connection unit can be separated only with

20 destruction, the diaphragm cap 1is once again a
component part of the connection unit.

A preferred combination of these elements leads to a
replacement kit, or suction unit for breastpumps, that
25 comprises at least one device according to the
invention, a diaphragm cap 1 connected to the connector
piece 10 integrally or only with destruction, a suction
tube 3 pushed onto the connector piece 10 and covered
by the sleeve 2, and a breastshield 6 connected to the
30 other end of the suction tube 3 releasably or in a
manner releasable only with destruction. The
breastshield 6 can additionally be screwed onto a
breastmilk bottle 7 or onto a milk-collecting
receptacle. A corresponding example is shown in Figure
35 10.

Thus, a suction tube connected sealingly to this device

according to the invention cannot be removed from the



rel easable only with destruction. In the second case, 5 the breastshield
forms a suction unit together with said connection unit. Moreover, a
breastm | k bottle attached to the breastshield, or another m | k- collecting

et e R ERRE, 7 Somonent Yo IR ARSI Connecr e

at the breastpunp end to a diaphragmcap. Figure 9 shows an upper part of a
breastpummiiwéthitMDupubplwgnﬁusnﬁnyéﬂ)emmf@Qmmknemb thbteo weiath ot her. One
of themi b hr ap i t 31is
secured. ?f as %%‘sﬁéaﬂghggeC%%ﬂgb% %%?%%n@%gﬁq dlapﬁgadﬁggcap and
connect|0ﬁ1%©VQ can be separated only with 20 destructlon t he di aphragm
cap is once again a conponent part of the connection unit. A preferred
conbi nati on of these elenents leads to a replacenment kit, or suction unit
for breastpunps, that 25 conprises at |east one device according to the

i nvention, a diaphragmcap 1 connected to the connector piece 10 integrally
or only with destruction, a suction tube 3 pushed onto the connector piece
10 and covered by the sleeve 2, and a breastshield 6 connected to the 30
other end of the suction tube 3 releasably or in a manner rel easable only
with destruction. The breastshield 6 can additionally be screwed onto a
breastm | k bottle 7 or onto a mlk-collecting receptacle. A corresponding
exanple is shown in Figure 35 10. Thus, a suction tube connected sealingly
to this device



according to the invention cannot be renoved fromthe WO 2009/ 055949 - 11 -
PCT/ CH2008/ 000447 device w thout bei ng destroyed. Mreover, no tube with
greater dianmeter can be pushed sealingly onto the sleeve. W 2009/ 055949 -
12 - PCT/ CH2BO3R0004/HB59%49st of referenck stgns 1 REPEELPOSAP0G44D
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5 breastpunp 50 punp di aphragm 35 6 breastshield 7 breastmlk bottle WO
2009/ 055949 - 13 - PCT/ CH2008/ 000447 dainms 1. A device for connecting a
suction tube (3), wherein the device has a connector piece (10) 5 which is

desi gned J that the suctjon tube (3) alingly
over an é?@aﬁgﬁg/?ﬁggggnnector pieéei?lb), char&gﬁgﬁvggﬁﬂ#ﬁﬂﬁﬂ%f? t he device
further conprises a sleeve (2) which can be pushed over said area of the
connector 10 piece (10) and at |eaclajmstially covers the latter, |eaving
roomfor the suction tube (3) between sleeve (2) and connector piece (10) ,

in that the connection between sleeve (2) and connector piece (10) can be
separ at edlonl yAbydé§idest foyi ngoandotdsiy ore cfudthiese ttwwobeari8),and in

that the sl eevgnealifascAD ol efcsunlace, caBhhatal! o i&tagt pigyents a
second suction tube _fronlbearlng.se§1|ngly on the sleeve (2). 2. The
devi c® as cl ai We#chn 18 «er1gnacheiri Buche a corne&hron Wea weeat sPBeve (2) and

connect or pi eceupelQ)3)cathibepsepaiakad Vi MY HesvERY aRg pAD oparts. 25 3.
The device as cJained in one of clains_1 d 2, wherein the s]eeve (2) has

an
a main body (259ewiTIPNeFF Skt ELR&E di APt eChETR HEL AP DuLdr FRahge (20)
which is fornmedhentRgriadd yrapthbe rednphiods (31)s1adk whizgh diasca di amet er

greater than sggg be pushed over said area of the connector
10 piece (10) and at 1least partially covers the
latter, 1leaving room for the suction tube (3)
between sleeve (2) and connector piece (10), in
that the connection between sleeve (2) and
connector piece (10) can be separated only by
15 destroying at least one of these two parts, and in
that the sleeve (2) has an outer surface
configuration that prevents a second suction tube

from bearing sealingly on the sleeve (2).

20 2. The device as claimed in claim 1, wherein the
connection between sleeve (2) and connector piece
(10) can be separated only by destroying both
parts.

25 3. The device as claimed in one of claims 1 and 2,
wherein the sleeve (2) has a main body (21) with
an external diameter and has an outer flange (20)
which is formed integrally on the main body (21)
and which has a diameter greater than said
30 external diameter, wherein the flange (20) is 1is
at least partial circumferential and has an outer

contour deviating from a circle shape.

4. The device as claimed in claim 3, wherein the
35 outer flange (20) has a rosette-like shape.
5. The device as claimed in one of claims 3 and 4,

wherein the flange (20) has depressions (20'),



30 external dianeter, wherein the flange (20) is is at |east partial
circunferential and has an outer contour deviating froma circle shape. 4.
The device as clainmed in claim3, wherein the 35 outer flaqg has a

nge (20
rosette-likeWoh2089/955P4® devi ce as ctaifed in onePSF/CH2D /%6%ﬁ 74,
wherein the flange (20) has depressions (20'), WO 2009/055949 - 14 -

PCT/ CH2008/ 000447 ynakinchagte adoied by dappessbenhs(2{): pf diechenin body
(21). 6. The device as clained 1n one of claims 3 through 5 5, wherein the

flange (20) is ar P@Age®osly tlfdt) -end of the sleeve (2) directed away from
t he connector piece. 7. The device as clained in one of clainms 1 through

10 6, wherein the, sleeye (2) can he .connected to the . connect iece (10)
with a forn1%rt oﬁﬁ%n%§¥¥? .28, g8V i T %gechiﬁE&%Hﬁ 0 e%hfggﬁgins 1
through ¥, whereisn titersisevend 2jlamge be2Coniecidedahged hen thatornect or
piece (10) by a snap-bld SQspre s P afbie deyigo. ascolal prd Loglaims,
wherein the sleevé 6%3 Has an i her“tont our ¢o rrsing a rupp changes in
t he | ongitudinal diieeet.ion of the 20 sleeve (2) , wherein the connector
pi ece (10) has an outer contour conprising abrupt changes in the
| ongi tudi nal direction of the connector piece (10) corresponding to the
changes in sdi-d i fAier devitours &iainest dim ehe sdaplfaimsc| bsthgongh2s
formed byomeans ofg LAt ddWier GONLPUEVBN29ULEh KPiSHectdd 1BorfgVice as
claimed in one of clains 1 throug

connector piece (10) with a form fit or force fit.

8. The device as claimed in one of claims 1 through
7, wherein the sleeve (2) can be connected to the

15 connector piece (10) by a snap-fit closure.

9. The device as claimed in c¢laim 8, wherein the
sleeve (2) has an inner contour comprising abrupt
changes in the longitudinal direction of the

20 sleeve (2), wherein the connector piece (10) has
an outer contour comprising abrupt changes in the
longitudinal direction of the connector piece (10)
corresponding to the changes in said inner
contour, and wherein the snap-fit closure is

25 formed by means of this inner contour and outer

contour.

10. The device as claimed in one of claims 1 through
9, wherein the sleeve (2) has a circumferential
30 abutment edge (29) on its inner face, and the
connector piece (10) has a radially outwardly
protruding first flange (13) which bears against
this edge (29) in the direction counter to a
direction of pushing-on of the sleeve (2).
35
11. The device as claimed in one of claims 1 through
10, wherein the sleeve (2) has a through-opening



9, wherein the sleeve (2) has a circunferential 30 abutnment edge (29) on
its inner face, and the connector piece (10) has a radially outwardly
protruding first flange (13) which bears against this edge (29) in the

direction,gco r direction of shi ng-on g V, . 35 11

The devigg aggéﬁéP%gag?n one of cIéiHgyi'througﬁe%&éﬁ%é§§z§¢?4§% sl eeve (2)
has a t hrough-openi ng WD 2009/ 055949 - 15 - PCT/ CH2008/ 000447 wt ube

i nternal di aneveubehangesrsever diamemey ahemyds s sempdl 12imdve device as
claimed in OneaPBng|§£§Slén59P9U9h 5 11, wherein the connector piece (10)
has a free end (12) wmth séaling ribs (12') for sealingly receiving the
suction tube (3). 13. The device as clained in one of clains 1 through 10

12, whereip, thensl gavece2)adas) gimshstantdil | yr boblow ClY'E}E'P&J:@@' shape and
has depressions_(20') and/or elevations on its outer surface. 14. The
devi c@ as cl ai ibd i"iiedieditm #Re \RENEGT AtheP1aGe deplds shdms & 2Dr§€ and/ or

el evations areeafr anged wg@malgghlgggitﬁﬁggnqhmugingbraxééalﬂ 1+he device

as clainmed in one of.cIaLgB 1 tgroug 14, ghereln the sleeve (2) and the
connect or pi ecEeC9HV{R8) tAFeSHERLOBf CPPEstPE: 16. The device as claimed in
one of clainms 1 through 15, wherein the connector piece (10) has a

radi ally t |y ;praotruding econg f.lange (11) 25.which serves as an

abut ment ?gfm?tges %ggge(jyg GRS oﬁﬁeégr%no nFia Psaﬁbrégg?%%%p for

punpilfg of f 12, wherein the sleeve (2) has a substantially
hollow cylindrical shape and has depressions (20')
and/or elevations on its outer surface.

14. The device as claimed in claim 13, wherein the
15 depressions (20') and/or elevations are arranged

parallel to its longitudinal axis.

15. The device as claimed in one of claims 1 through
14, wherein the sleeve (2) and the connector piece
20 (10) are made of plastic.

16. The device as claimed in one of claims 1 through
15, wherein the connector piece (10) has a
radially outwardly protruding second flange (11)

25 which serves as an abutment for the sleeve (2).

17. A connection unit of a breastpump for pumping off
human breastmilk, wherein the connection unit
comprises a device according to one of claims 1

30 through 16 and a suction tube (3) that 1is

connected via a first end to this device.

18. The connection unit as claimed in claim 17,
wherein the device <can be connected at the
35 breastpump end to a diaphragm cap (1) that
protects a pump diaphragm (50) and that can be

removed from the pump diaphragm (50).



human breastm | k, wherein the connection unit conprises a device according
to one of clains 1 30 through 16 and a suction tube (3) that is connected
via a first end to this device. 18. The connection unit as clainmed in claim

17, wherei n HPe2QRY Q25249 be connect ed 18t the 35PEFESER0084 000440 a
di aphragm cap (1) that protects a punp di aphragm (50) and that can be

renmoved fromide prd diaRREAIIHASONni VO 2009L055849 - i¥6 <claim 18,
PCT/ CH2008/ 000447 19. The %onnection unit. as cuiined,in claim 18, wherein

the connector piec®EDINi EheomiRittasd o PHAee dildiHr abin EAPREEFCSucH that it
can be renoved ontlye byidgEragmi agpt Q) ahdady .tHat20it ThancGrNesdmnaredini t as
clainmed in claim19 erein_the. connector_piece (10) is formed integrally
on the diaphragn1c%$l¥$gy %%S§ﬁ9y#%% €%%n§%?$%ﬁ'unit as claimed in one of
clainms 185 t hrough 20, wherein the diaphragmcap (1) is made of plastic.

22. A ti i t..of b for i f.f  15.h b. i1k,
22, 0 SUCL Lo el o BLESSLORID Lot bunp! ng gt fealS B aeRSte e 10
t hrough 21 and a brleastshi eltdhe( 6)cdmmeqtaci ngienea bGr®East iswhefaimed he
suction tube (3) ianQ&ngiﬁdona{h@ &f&ﬁﬁ?%&%mkéﬁ Efg_breastshield (6).

10 21. The connection unit as claimed in one of claims 18
through 20, wherein the diaphragm cap (1) is made
of plastic.

22. A suction unit of a breastpump for pumping off
15 human breastmilk, wherein the suction unit
comprises a connection unit according to claims 17
through 21 and a breastshield (6) for placing on a
breast, wherein the suction tube (3) 1is connected
at a second end to the breastshield (6).



