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1 -MEDICAL VALVE CONNECTOR" Field of the invention 5 The present
invention relates in general to connectors, for example medical ones,
which comprise a tubular body having an inlet fitting of the male luer or
luer-lock type which can be connected by screwing to a complementary
female luer or luer-lock fitting, an 10 outlet fitting coaxial to the inlet fitting,
and means defining a passage of flow between said inlet and outlet
fittings. More in particular, the invention relates to a medical connector of
the type defined above \yj tion e _inwhich the passage
of flow between the inle\{%ﬁr;%\i?é et ittf'#gg is8 %B%cﬁlgggd substantially
hermetic way in the absence of the complementary female luer or
luer-lock fitting screwed on the male#nket tuer or luer-lock fitting. 20 State

of the prigr ar Frgm the dgﬁg@ggﬁsolﬁos. US-6,299,132 and US-

6,543,745 a valve connector of this sort is known, in which the male

luer-locK fifet fiRhgEMprisé8 BANbAERF tubbfarEiément'dhd d?SRREAL  T°
tubudamelement 25 axially dispralceablediutanbt cotationally displaceabie. se a

withygapect t9.the tubdlar gyter hody, fallowing caupling withthena 16 1uer
com}plelmentaiy f%(male luer-lock fittin%, f[?om a retractted ?f sition for | ‘
cloding t6an aAvAnEey So%qi%ﬁ }Forcoapen g of thepassageof iow” 30 H -
saidl known sonaivhsr seafingadeans aee providéd ehatlcarkslife tetween an
thesinnee tubslarelegentef:the 1male lveslock inlet fitting and fheshedyretin s
thed connector, constituted bey an%ulaégaskegs housed in coges&)oqdigg

e nin a assa O O et en. sal nle and
external grog\(es c_)f?he inner tubular 35 element. Elastic means are
maStBovE provided @ hich 2

More 1in particular, the invention relates to a
medical connector of the type defined above with wvalve
function, i.e., 1in which the passage of flow between
the inlet and outlet fittings is kept closed
substantially hermetic way 1in the absence of the
complementary female luer or luer-lock fitting screwed
on the male inlet luer or luer-lock fitting.

State of the prior art

From the documents Nos. US-6,299,132 and US-

6,543,745 a wvalve connector of this sort is known, in
which the male luer-lock inlet fitting comprises an
outer tubular element and an inner tubular element
axially displaceable but not rotationally displaceable
with respect to the tubular outer body, following
coupling with the complementary female luer-lock
fitting, from a retracted position for closing to an
advanced position for opening of the passage of flow.
In said known solutions, sealing means are provided
that can slide between the inner tubular element of the
male luer-lock inlet fitting and the body of the
connector, constituted by annular gaskets housed 1in
corresponding external grooves of the inner tubular

element. Elastic means are moreover provided, which
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tend to keep the inner tubular element of the male luer-lock inlet fitting in

the aforesaid retracted position, constituted in the first case by a spring or
else by an elastic body, and in the second case also by 5 a spring. The
passage of flow in the advanced opening position of the inner tubular

body is in both cases defined by a generally annular peripheral path, in
which the flow is in contact with the wall of the tubular body of the

connector. 10 In addition to a relatively complex construction, on account

of the conformation both of the sliding-seal -means_through the_inner
tuécu?arllrdgleﬁen%gte the trgr}?a e IterTock ﬁﬁ%lé,lgﬁd 0 ﬁren%lggsaag oﬁf()ew, male
thelSeéSknewh’solutibhatentait fielfisk of Bontahfinafiére bEfhelts flbRiitsefted
fropothetntet fittingrie the qutet fittingof theieennectoreSumary ptthey or
invenlian The puragse of the, prasentinuention isJo QUBiome 408 2150 by

aforesaid drawbacks and, in particular, to provide 20 a medical valve

cofinettdrofthe fype defindd &t tHlstart OF the préSént AELEtion, Whith 9
is lpuikt irt dosimpler &g morenessentiddwayrandds ynoreovendesigned dases
e”@é@i‘%é@? ri1§§_s of C%@F@ﬁ@? Ofam%lﬁ'%éc_ th%@fﬁ‘ﬁ%%@%ﬁ; Z?ath, in
According to the %\]ientlon,, the above purpose is. a%hleved basuiaily

thaHks 8 the'tact that Said fneafls {Hat defife tﬁé%assgj% of fow, s&g the

slidingsealr mveals, ahdtssid elastie eteans are integrated in a generally
tubular bedydmade ot alastic materal set 30 Bxiallyipa sgaled wayruction,
between said inlet an 1g)utlet fil%in}t_gs of the v%lv con%e%tgr. Aclcordin to

on account o e, contformatlon DOTIL, O e's 1ing-seal
a first emgoéﬁment of the invention, t%e inner tubular element oflt e male

suBrersuel-Esck et Fitfhg 1$'8F&n dtHUkternat efbicand thé 35 ibumrle
body smade-afelastictmaterialdsformed with apassage of flow, these

known solutions entail the risk of contamination of the
flow itself from the inlet fitting to the outlet
fitting of the connector.

Summary of the invention

The purpose of the present invention is to overcome
the aforesaid drawbacks and, in particular, to provide
a medical wvalve connector of the type defined at the
start of the present description, which is built in a
simpler and more essential way and is moreover designed
to eliminate the risks of contamination of the flow
that traverses it.

According to the invention, the above purpose 1is
achieved basically thanks to the fact that said means
that define the passage of flow, said sliding-seal
means, and said elastic means are 1integrated in a
generally tubular body made of elastic material set
axially in a sealed way between said inlet and outlet
fittings of the wvalve connector.

According to a first embodiment of the invention,
the inner tubular element of the male luer or luer-lock
inlet fitting 1is open at its internal end, and the

tubular body made of elastic material is formed with a



10

15

20

25

30

35

3 transverse diaphragm having a pre-cut, which can be opened elastically
by said internal end of said inner tubular element when the latter sets

itself in the advanced opening position. 5 According to a variant of the
invention, the inner tubular element of the male luer or luer-lock inlet

fitting is closed at its internal end and has in the proximity thereof at least
one radial passage, and the tubular body of elastic material defines a
chamber 10 which is open towards the outlet fitting and within which said

at least one radial passage sets itself.in the advanced ositvi%nifot}rh can be
openlng%he aforesaid inner tubular element. The outle fitting of the Valve
CORREGtBFactbrding TS to/ theYnventien tan ebRSist Sidsimpletabdlat nner
elementfat-direckeennectiango a pipe, aralse of asditting ot thelfemale the

SUELOLSURIZCONAe s 5af e engaged by screwing 1o a

complementary male suer or luer-lock fitting. In either case, the outlet

fitting 26*€47bE HifahtagBolsly taRhectdd {0 the HHESUF tR& /conRBetbF e r
in &ubtahpwaye IetiwercaseOf amoutlet ffittinguasfthedfemalessuelork inlet

suer-eqakytype, this canche genvepiently axially franslatablefroma in the
retracted position to an dvancEd gosition againﬁtt e action of 25 the 4 th
afoTb A abdlar B5dy SF elAstcl Ratrial Snd Brovited BetiaR safh the
outletfittig andadiE body of Hee tonnettor ard first ateifserond @ chamber
ongidiregtional detent raeans;f which thefirskpreventyetation hetweehin
the gt fitling and.ihe body ot the 30.cannector in.afustdiegtion.of; < 1
rotation corresponcﬁng {o the direction 0 scre\ﬁmg of the complementary
malé fuer OF RistS6ckiitting oo Said GutlePtiing Wheh thetafteFizeset intnner
thecaforesaid aetracted. position, and the second prevent rotation

The outlet fitting of the valve connector according
to the invention <can <consist of a simple tubular
element for direct connection to a pipe, or else of a
fitting of the female luer or luer-lock type that can
be engaged by screwing to a complementary male luer or
luer-lock fitting. In either case, the outlet fitting
can be advantageously connected to the body of the
connector 1in a rotary way. In the case of an outlet
fitting of the female luer or luer-lock type, this can
be conveniently axially translatable from a retracted
position to an advanced position against the action of
the aforesaid tubular body of elastic material, and
provided between said outlet fitting and the body of
the connector are first and second one-directional
detent means, of which the first prevent rotation
between the outlet fitting and the body of the
connector in a first direction of rotation
corresponding to the direction of screwing of the
complementary male luer or luer-lock fitting to said
outlet fitting when the latter is set in the aforesaid
retracted position, and the second prevent rotation
between said outlet fitting and the Dbody of the
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35 between said outlet fitting and the body of the 4 connector in a second
direction of rotation corresponding to the direction of unscrewing of the
complementary male luer-lock fitting when the outlet fitting is translated
into the advanced position. In 5 this way, screwing between the female
luer or luer-lock fitting of the connector @and the complementary male luer
or luer-lock fitting is obtained normally as in the case of traditional
medical connectors of the same type, whilst unscrewing thereof can be

performed on!y 10 fiorlllowmag.upon a tra&slat(lignroefctheig%malegggr O tion

Iuecr-cfcr)lgkeﬁt%ﬁg towards the insidé (c:)? the bo yl, performed positively
agaimst hePastibh 6F theubuldr BoElaRadedf thé eldStRerRETH. IrPthe the
absencel elnsaidpasitive Bad volgntary dranstatton, aorotatien ofttke outlet

unggrew)ng,of the gomplementary male luep or luerslock fitting simply, , - 1,
causes a corresponding rotation of the female luer or luer-lock fitting of

the-Edridtd witty T8¥pect 16 T BEty. “Tiis hdVantagetasly prevetits ahy cx
accidentahor undesitable separationbetvetn thee20cconmeetorracgordinga le

to thenvention gad the medieal Jing connectadtiniysedo e nma11y as in
complementary rgaléa luer, or, Iuer-llock gttin .lWhen the {nale lue or,
luer-IGckiRiY fiﬁing of “thé corhactor i intam ecr?gnangee% Wit a° © same
cotpieEmentanyl 25 fermaledaeriocluémletk fifting2andosonseqgdentieits only
innes tubulanelemeniris set inthe advancad openinghpositignthe 1uer or
translation of the female luer or luer- |ock putlet fitting of the connector
tov?élr?jg—tl%g Ce}%dvaftﬁ%:% lp% iti(?noig%ﬁéiciedggﬁd pf'Lenvseqnct?eed b)O/%the% ° body,
coRPadtAGaRTst BarfinnErtbuRY idhiéntt REthRC BdAditGT tHehsfofetbular
unsecréwingaefdhe-conplementasy imaleduerardaer-lack fitting isbsence of

prevented,on aceount of fhe free fotation of the femalg, suer or suercock ¢
unscrewing of the complementary male luer or luer-lock
fitting simply causes a corresponding rotation of the
female luer or luer-lock fitting of the connector with
respect to the body. This advantageously prevents any
accidental or undesirable separation between the
connector according to the invention and the medical
line connected in use to the complementary male luer or
luer-lock fitting.

When the male luer or luer-lock inlet fitting of
the connector is in turn engaged with a complementary
female luer or luer-lock fitting, and consequently its
inner tubular element is set in the advanced opening
position, the translation of the female luer or luer-
lock outlet fitting of the connector towards the
advanced position 1is Dblocked and prevented by the
contrast against said inner tubular element. In this
condition therefore, unscrewing of the complementary
male luer or luer-lock fitting is prevented on account
of the free rotation of the female luer or luer-lock
outlet fitting with respect to +the body of the

connector, in the direction of rotation which
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outlet fitting with respect to the body of the 35 connector, in the direction

of rotation which 5 corresponds to unscrewing of the complementary male
luer or luer-lock fitting. According to a further characteristic of the

invention, the inner tubular element of the male luer 5 or luer-lock inlet

fitting of the connector can moreover besconveniently provided with
manoeuvring means projecting on the outside of the body of the

connector for controlling manually axial displacement of the inner tubular
element from tI&e retcracted 10 Qosmon to t?e aF vanced one, even in the nale
absence of ¢o coupllng With the compleﬁ]entary emale fer Tber- fock
fittihgS 5o @5 td Werable €& pfovide,iPneed be, manual engagement of the
connectaepreciselyythraugh a contrelted epening of the-passage offlow the
betwern e, 45 inlglfitting,and the.onlel filing, Brief dssoripfion gl he 1 e

drawmgs Further characteristics of the invention will emerge cl ear

evitlent iR ThEFE of'thé @hsuihd tdetafled B&scriptitn, \ﬁﬂ??@‘%@f&e G
thenameexeer20 plate obdrawvings,vihich mrepicleded purely byaaysofvring

noggigﬂgngﬁ)@m% ﬁ@g i”o‘Nhithe Figyres 1 ds.a sghemgtic @egggecg\fe the
view of a first ex? Ie of embaodiment of the |cal valv ﬁﬁ)nne tor

according tothe inv Ention: 252 iglré 218'an> ax%l cfaoxslsasec A VW B
theo oniéctor melﬁﬁet opevatihg conditionsnkiguier3s a viesy sinflarested

thad ©f Figwse 24 acsecond Pperating saaditien;ehthe comectaibskiguee of
4is avi w3|m|IarE%th hof Figure 2 of 30 a firstvariant of the e connector,

- Flgurg ISa view sim ar to that 0 ?ngureafef a ‘second varlant of the
Coﬁ@&ﬁoﬁlttlng, so as to be able to provide, if need be,

manual engagement of the connector precisely through a
controlled opening of the passage of flow between the
inlet fitting and the outlet fitting.

Brief description of the drawings

Further characteristics of the invention will
emerge clearly evident in the course of the ensuing
detailed description, with reference to the annexed
plate of drawings, which are provided purely by way of
non-limiting example and in which:

— Figure 1 1is a schematic perspective view of a
first example of embodiment of the medical wvalve
connector according to the invention;

- Figure 2 is an axial cross-sectional view of the
connector in a first operating condition;

- Figure 3 is a view similar to that of Figure 2 in
a second operating condition of the connector;

- Figure 4 is a view similar to that of Figure 2 of
a first variant of the connector;

- Figure 5 is a view similar to that of Figure 2 of
a second variant of the connector;

- Figure 6 1is a perspective view similar to that of
Figure 1 of a third wvariant of the connector according

to the invention;
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- Figure 6 is a perspective view similar to that of Figure 1 of a third variant
of the connector according 35 to the invention; 6 - Figure 7 is an axial
cross-sectional view of the connector of Figure 6 in a first operating
condition; - Figure 8 is a view similar to that of Figure 7, with the

connector in a second operating conditién; 5 - Figure 9 is a view similar to
that of Figure 7 in a third operating condition; - Figure 10 is an exploded
perspective view at a larger scale of the body of the connector

represented. in Figures 6 to 9; 10 -.Figure 11 is a perspective view, at

larger sEaEf %Pfhge oﬁtlle§ fit%ﬁg %ﬁhaegcocnrn%%fo_rsrgecp?efzjéjennat\éd Ynllgf'éu?e%s ghe
to 9ONPiguFe 12 95 alpb¥spettive Ve, dtid lafgeP seale lortheBlasticl on
tubular bodyiafithe cennecter 15 aecardingliefFigises hde 9pfFiguid 7,

Is & yiew siqulac ko that.of Figyre 1 shawing %ﬁ%%ﬁ’c‘i%réa%l&ﬁéq?tion ;

connector according to the invention; - Figure 14 is an axial sectional _
view of the® 26¥bRnectbr of FighTd 13RSt derafidd cohditigrure 7 in
Figurébrid acpewssimilar todhdtiofileigure 14 in a second operating

condition; rkigure.16 i andevwsimilartodhose olfiguees: 14anddainac 4
thirld %peratingcgqnditiop otf the 205 cong%ctoE - F;gurqg 17tisra plg-:-ers;])fectivgted
view ata far&er $Calé of & d6tali of thedonhétto Peprgs?en%ed in Ifﬁlgeusrgs
1310 161 9Fitse A8ts ahiaxial sectional view of a fifth 30 variant of the
connector agcprding torthe inventians repeesented in adifst operating 1arger
Cog@gggiandof the outlet fitting of the connector
represented in Figures 6 to 9;

- Figure 12 1is a perspective view, at a larger
scale, of the elastic tubular body of the connector
according to Figures 6 to 9;

— Figure 13 is a view similar to that of Figure 1
showing a fourth wvariant of the connector according to
the invention;

- Figure 14 1is an axial sectional view of the
connector of Figure 13 in a first operating condition;

- Figure 15 is a view similar to that of Figure 14
in a second operating condition;

- Figure 16 1s a view similar to those of Figures
14 and 15 in a third operating condition of the
connector;

- Figure 17 1s a perspective view at a larger
scale of a detail of the connector represented in
Figures 13 to 16;

- Figure 18 1is an axial sectional view of a fifth
variant of the connector according to the invention,
represented in a first operating condition; and

— Figure 19 is a wview similar to that of Figure 18
in a second operating condition of the connector.

Detailed description of the invention

With initial reference to Figures 1 to 3, number 1
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- Figure 19 is a view similar to that of Figure 18 in a second operating
condition of the connector. Detailed description of the invention 35 With
initial reference to Figures 1 to 3, number 1 7 designates as a whole a
valve connector according to the invention, basically comprising a tubular
body 2 provided, coaxially with respectto its opposite ends, with an inlet
fitting 3 and with an outlet fitting 4, 5 both of which can be connected, in
the way clarified in what follows, to respective parts of a medical line, for

ex%rg%lle an jcneflési%nsline. "[qheofom%on\(fenﬁsvof theonrgg%iggl connec:t](_g&:lln o
desScribed above are aﬁamage of moulded rﬁas%lc matenal. 10 With d

refefehcé RBRFAR greatedetalt 10 FigureCZP tHeSiTet fitting- 37816fthe hegle 2
sugff@wsuﬁcc,ockotap_eawtﬂy am@qtermaldmww eiemeﬂts_S se@llye ends,
threaded and farmed integally with the body 2, and,an jprertubdlag ; o 4,
element 6, which can slide axially with 15 respect to the external elemen

S. 2afd'nfale et FSCKE fitting™3 Gefdtrsd-rin witat fofoWsHor tédsonsigr 11
brevitytas fimletditting")tcan besgormected hyascrewing, m aneay reitselfine,
knewn, t%;'alac;@fm@era%ntqrb{ft@m%ﬁ |U§EHE|._UGVT|HQ< fggﬁ@»d‘%ﬁ&m@% _the
generall 293|mllar to the outlet |tt|ncgf4 Saldf male luer-lock fittlnrg A& in .
Wh%?%lf% S sﬁ‘ﬁﬁﬁ&%ﬁ%d fo as° Soutllel??l [ ing: ©

. \VA are.. a3l

n 45 a cawtyahavmg a
conieallsiafhdel Fdnd-amexternalthread 8. When a female luer-lock
connectar ehthisssastis engaged with therlalet 2 ceapaetor 3cdbyrigure 2,
screwing, the thread 8 within the, interpal thread of the,external element 9, .,
the cawtynha\_/lng a conical surface 7 engages the external sur]fa_ce of the
infe¥Bfbulal eleent's, G&signrated by 9. Wwhith s &Retonical, Withsanally
conicity samplementaryrtadhati 30«wftha tavityizh the body 2, and an

inner tubular element 6, which can slide axially with
respect to the external element 5. Said male luer-lock
fitting 3 (referred to in what follows for reasons of
brevity as “inlet fitting”) can be connected Dby
screwing, in a way 1in itself known, to a complementary
female luer or luer-lock fitting, for example generally
similar to the outlet fitting 4. Said female luer-lock
fitting 4 (in what follows simply referred to as
“outlet fitting”) has a cavity having a conical surface
7 and an external thread 8. When a female luer-lock
connector of this sort 1is engaged with the inlet
connector 3, by screwing the thread 8 within the
internal thread of the external element 5, the cavity
having a conical surface 7 engages the external surface
of the inner tubular element 6, designated by 9, which
is also conical, with a conicity complementary to that
of the cavity 7.

In the case of the example described herein, the
outlet fitting 4 has an annular flange 10 rigidly fixed
within a widened end part 11 of the body 2, which has
an ergonomic conformation with recesses 12 designed to

facilitate manual gripping thereof.
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In the case of the example described herein, the outlet fitting 4 has an
annular flange 10 rigidly fixed within a widened end part 11 of the body 2,
which has an ergonomic conformation with recesses 12 designed to 35
facilitate manual gripping thereof. 8 As mentioned previously, the inner
tubular element 6 of the inlet fitting 3 iséxially mobile with respect to the
body 2 between the retracted position, represented in Figure 2, and an
advanced position in 5 the direction of the outlet fitting 4, represented in

Figure 3A8a|d mgertu C%Jlar element@s fo ed ap roxngeilﬁy
a

revio ar element
median area t ereocf Wwith &n annatar f\fén 01‘n olygonal shape or star

sh&p& coupfedtint afsuéaﬁl*élbw not Pcﬁafy%é;} thﬁe]s%oﬂa% Hyspect
internal lengitudinadigrooves I3acaidba body2. The-flange d3, ingheition,

ret@e%‘%% posifian Oflﬁ'g‘ﬂ*fg%f gsts against an, integnal annylap aoest o, 5

collar 14, formed _integrally with the'body 2. This position is maintained

thark& 10 tHESEiPof A tubtiEr E’WWelgﬁEth“ﬁ\a@rlaFf?]ﬂﬁﬁEHted in
aceargiing=to the invention,iistset substanitiatly in lbesealéd way betweéerrmed,

the, inlat fitting, 3-and the qutlet fitting 4, -this bady of elasfjc matgriallyu1ar
|nt%girates ccor %8olthe mv;ntlci181 three substantial, 20 functions: a

first faction; a Pfhe Shnet tabulsFelfifert 9P ed in
tov@ardelhei@étﬁ@te@bﬁosnmﬁ a segomdfunetion ofsliding sedl hetweading
they fnrertdbularelement 6:and the bedy 2; arkha tird Hfuactioddy 2. The
consisting in the definjtion of a passage of 25.flaw bet the inlet fittin

3 <';[1%r‘1i %oﬂlttlgf flttlngjtzin Tn thzt%mﬁcé;%grﬁsdle%c Begvﬁeere The tub%ﬂar Sts
boéﬁ'adfre‘-fésué%aféﬂia?JiBarﬂas,aétf&h]eaénd?éﬁ%ﬁﬁulépﬁréﬁrw%ﬁ formed
front:seafingl dontaditagainst theflange 10tofs position is maintained

thanks to the action of a tubular body of elastic
material 15, which, according to the invention, is set
substantially in a sealed way between the inlet fitting
3 and the outlet fitting 4.

This Dbody of elastic material 15 integrates,
according to the invention, three substantial
functions: a first function, as mentioned, of thrust of
the inner tubular element 9 towards the retracted
position; a second function of sliding seal between the
inner tubular element 6 and the body 2; and a third
function consisting in the definition of a passage of
flow between the inlet fitting 3 and the outlet fitting
4.

In the embodiment described here, the tubular body
of elastic material 15 has, at one end, an annular part
16 in front-sealing contact against the flange 10 of
the outlet fitting 4 and 1in lateral-sealing contact
with the internal wall of the body 2, an opposite end
17 resting against the annular flange 13 of the inner
tubular element 6, and an intermediate part 18, formed
internally with one or more integral seal rings 19 in

sliding contact against the wall of the inner tubular
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30 the outlet fitting 4 and in lateral-sealing contact with the internal wall of
the body 2, an opposite end 17 resting against the annular flange 13 of

the inner tubular element 6, and an intermediate part 18, formed

internally with one or more integral seal rings 19 in 35 sliding contact

against the wall of the inner tubular 9 element 6 and formed externally

with a wall 20 that is elastically more compliant in an axial direction. Said
wall 20 conveniently has a conformation with alternating helical ribbings

and grooves 20, 21, in_the 5 way represented in Figure 12, albeit wit .
ref%r%nnéeeqo 2§(r)1 Sf%%tic u Hfﬁz\(aqr bgoﬁe%/efé] S?L té?\s]hgﬁé:qaiffére"qnﬁr%n% e{\;}zﬁho £ 1S
Figutes Dieril3 Yvier il P befifthér describedidn greaterdeétadl in Said
whias fallowsz dn addiionethiecelasyc tubidar body 15@dtifodbtion  with

embpdimentescriped nefe h@%b%ﬁt}ﬁ"%gnatﬁﬁ %’Pojoﬁz%%d 28 21, in the

intermediate part 18, a transverse diaphragm 22 formed with a central

préleiit ZERVIRCH RGNy FAlgS&E hermetichlly A5 a'tesii sFarrence to
appropsates radial peeldadingdoetweén thefelastic tulpdar dodydbedd from

?‘”@ﬁﬁ% bogly 2@&‘[}%&@“”@_‘“%& The i_”Q%&%‘l@“'%@'fm%Rﬁ has afyrther
mttceirnal eng 6(% tacw(\??rthe S|def§>f the, (iilaghr%gam t22 open axially.

Ope?ﬁt%fnl Fihe 'donRettdr Skt forH above is gscr%oed ifi Whiat follows.

20 In thé absende tof eduplinh betteepta femaldlubarlodkditting(as of the
mentioned ngenerallyscariespondingdo rhe outetdfitiag 4)}ard thednlet  and

fittitnlge& the inneréubu(lﬂar elem%nt ?é‘)f said inleggtsti\rflgrBSies k%ptar]?i\é}ge o 22

elastic tubular %%ijl% in the retracted 25 | pogﬁion represente& in Figure

2. [iPsai8 Conthfidh, theGrassage officiv BetwedA the'iffet fitting 3 BRY e 1Y
outletdfittiag 4tis obstricted] and ience clased: hermeticaky, bystheropriate

Ua9§§¥§§dB%%“@%Q&%%%“@%tween the elastic tubular body 15
and the body 2 of the connector 1.
The inner tubular element 6 has an internal end 6a
facing the side of the diaphragm 22, open axially.

Operation of the connector set forth above is
described in what follows.

In the absence of coupling between a female luer-
lock fitting (as mentioned, generally corresponding to
the outlet fitting 4) and the inlet fitting 3, the
inner tubular element 6 of said inlet fitting 3 is kept
by the elastic tubular body 15 1in the retracted
position represented in Figure 2. In said condition,
the passage of flow between the inlet fitting 3 and the
outlet fitting 4 is obstructed, and hence closed
hermetically, by the transverse diaphragm 22 of the
elastic tubular body 15.

When a complementary female luer-lock fitting 1is
engaged and screwed to the inlet fitting 3, the
interaction between the corresponding conical surfaces
causes axial translation of the inner tubular element 6
from the retracted position of Figure 2 to the advanced

position of Figure 3. As a result of said advance, the
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elastic tubular body 15. 30 When a complementary female luer-lock fitting

is engaged and screwed to the inlet fitting 3, the interaction between the
corresponding conical surfaces causes axial translation of the inner

tubular element 6 from the retracted position of Figure 2 to the advanced

35 position of Figure 3. As a result of saidl advance, the 10 inner tubular
element 6 is pressed against the diaphragm 22 of the elastic tubular body

15 and opens the pre-cut 23, without, however, traversing the diaphragm

22 with its open end 6a, deforming 5 accordingly the elastic tubular body

IS s CHENLThe SASURA of fow BetweE T et igrs and =1
theldaidt ity £ During this nfoveniertt, thelinhef wbofr efemetit® opens
slides:=in acsealed way againsiy tha integral ringovsings 19:0f the elastic the
body 15,10 and atthe end pfits tequel (coresponding to the, screpipg, s g
home of the female suer-cock fitting eng%a ed with the inlet fitting 3) the

inrfer tagutareitinent 8Sis opFéd in th fEed Podiionlas aFesult buS
theorentrast bétweeasxieraabprofections 24y farmedhat the Ibterfd ofttheg 3

conicgl surface, and corraspongding scomplementaryprojectionsmesef the e
internal annular {Iaagge f4. Obviously, the conformation aind arrangement

of thid' gﬂ;stéﬁ% Ot Atfest collia Hiffet f oln"ll e oné il?usfr%?eoe.cﬁo"w eR e St
ferhale lderteok fitting thus screwéd iss uhScrewed and déestipled frepy 15,

thesinerdubularelegient 6sthists breughthack bythe elastie retyrntf the
the_ tubular boqy 15 into th% etracted positi tjL[us enablin

[ on of Eigure
oo P e 5 ChE ha e 38 of e pekaube ot ios Bnaippaed

the'infet fiftig 3tar® the dtlietTting 4. THe varafts oTike tBRnstGrBat ©

wilibe stopped in the advanced position, as a result of the
contrast between external projections 24, formed at the
end of the conical surface 9 and corresponding
complementary projections 25 of the internal annular
flange 14. Obviously, the conformation and arrangement
of this system of arrest could differ from the one
illustrated.

When the female luer-lock fitting thus screwed is
unscrewed and decoupled from the inner tubular element
6, this is brought back by the elastic return of the
tubular body 15 into the retracted position of Figure
2, thus enabling reclosing of the pre-cut 23 and hence
of the passage of flow between the inlet fitting 3 and
the outlet fitting 4.

The variants of the connector that will be
described hereinafter are generally similar to the
embodiment illustrated previously, and only the
differences will be described in detail, using the same
reference numbers for the parts that are identical or
similar.

In the case of Figure 4, the connector differs from
that of Figures 1 to 3 only as regards the fact that
the outlet fitting 4 is constituted, instead of by a
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described hereinafter are generally similar to the embodiment illustrated
previously, and only the 30 differences will be described in detail, using
the same reference numbers for the parts that are identical or similar. In
the case of Figure 4, the connector differs from that of Figures 1 to 3 only
as regards the fact that 35 the outlet fitting 4 is constituted, instead of by
a 11 female luer-lock fitting, by a simple cylindrical tubular element 26 for
direct connection to a pipe. In this case, the fitting 26 can be fixed rigidly

to the widened part 11 of th b?hZOfth connector. 1, or_5 else it can.
rotateemﬁeeely ierwv%(])f d#gg?i(on;%. Jfr? Xenec,*}[r‘nbo%%nenaf reSrlerg%%t%d iﬁyligllﬂlr%rical

the- FiftiheP 26, SVTER T getferdiRr siftlaP o tha PR Figure X, iocohneélel: I
to theibodyaa i, a ratary fuay, ivig axdllan? fixeditostbe widenegigart bl the

to 10 ythigld axjally, jut a5 mentiongd in & rotary way, ag apnulayflapge
28 of the fitting 26 with respect to the body 2. Said flange 28 has an axial

sh&nk 29 éngdged PotatinallyAn e sedled WayWithin & €diFesponding
annular fecessh80, fenimed iat¢he endelt ofthettabularn15hogly cf elastic the

material 13, Thesvarigntrepresenteddn Eigures 6 19;12 differs dromther o
embodiment described with reference to Figures, 1 to 3, in the firstéplace,

for'thd Yact tﬁlat the end rglaegftt%% ir:?noerti&beularoéigmentléloﬂhg?ﬁl titting Y’
20'8lig clesed dnkkin the prokiwigdof said dibsed ehd Sacthe etk tuBdlar to
elememrohas ape 1 mpre tueugh radiat helesB1li frughersrerey inihis, an
case the tubular_body aof elastic material 15 is without the diaphragm 22

S B e s o Lk ohCepe €6 the
opBRinY/closintPefthéd t8RAECterPL ketordihgd this vahartemBodifeagIed

is siptlat towhatly in a sealed way within a corresponding
annular recess 30, formed at the end 16 of the tubular
body of elastic material 15.

The variant represented in Figures 6 to 12 differs
from the embodiment described with reference to Figures
1 to 3, in the first place, for the fact that the end
6a of the inner tubular element 6 of the inlet fitting
3 is closed, and in the proximity of said closed end 6a
the inner tubular element 6 has one or more through
radial holes 31. Furthermore, in this case the tubular
body of elastic material 15 is without the diaphragm 22
with the pre-cut 23 of the previous embodiments.

The operation of opening/closing of the connector 1
according to this variant embodiment is similar to what
has also been described previously. In the retracted
position of the outer tubular element 6 of the inlet
fitting 3, represented in Figure 7 and corresponding to
the absence of a complementary female luer—-lock fitting
engaged with the inlet fitting 3, the passage of flow
through the fittings 3 and 4 is closed on account of
the fact that the radial opening or openings 31 are
obstructed by the portion 18 of the elastic tubular

body 15, on opposite sides with respect to a pair of
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has also been described previously. In the retracted position of the outer
tubular element 6 of the inlet fitting 3, represented in Figure 7 and
corresponding to 30 the absence of a complementary female luer-lock

fitting engaged with the inlet fitting 3, the passage of flow through the
fittings 3 and 4 is closed on account of ithe fact that the radial opening or
openings 31 are obstructed by the portion 18 of the elastic tubular 35

body 15, on opposite sides with respect to a pair of 12 integral seal rings
19ith%reo]ff.al:lollé)¥vgrlg g?%n ng n%%gf tehéa#nner tubular element 6, as a
result oefgengagement 0 a%omp emenfary emale luer-lock fitting within

the inlet!fRin3 1ke SikeB hfe’ BFR6les B1tdre fidettfforhths Eidstiel ement
tuularabody 1= dnike way ¢epresenteddn ffgure Soilitiscopaningtheemale

passage of flow between the gt and ,putlet fittings: 3,4 F}F%U%r,‘ Athe side
chamber 32 defined within the end 16 of the elastic tubular body 15. 10

WHEH-fhe ChmpRhfehtaty fefifzfe [HERRICK Atiing is” ARscFaRad afd tuPular
separdied from the intehfittinge3, theeplastiettibglar bodyFlisbrirgs ghe thus

inngrdulular element Shackdintqthe retracted pogition ofgure Z1et  and
interrupting again the passage %f rov}\éthrou hthe 15 co nectog%. T§1e ned
s.e(%lnt(gt ﬁﬁpor antdifféfence’beteen theVatiart of %Iﬂ §S6 t512 AN e
thevpitevicustérnbeditherts liés fhehe facs that theloullerfitingy, afso in

tbhiz casa]rchrﬁqnstiuﬁ@edcl@mpfega@iﬁwﬁylog&&lﬂm, ﬁl@nrm&dll alﬁt%meg is
ody 2 of the connectar 1 in bath a rotation and axially-translata
e e e ey the
paftHaASéfl the botRH2 &hd detar 33%igidy confected®o shidiSHidefedular

pad ldméortexanmple byimeans bewelding or 20 othet systems fTheiflange 7,
1O£%HE¢¥%§%¥%EW”§ggin the passage of flow through the
connector 1.

The second important difference between the wvariant
of Figures 6 to 12 and the previous embodiments lies in
the fact that the outlet fitting 4, also in this case
constituted by a female luer-lock fitting, is connected
to the body 2 of the connector 1 in both a rotationally
and axially translatable way. For this purpose, the
radial flange 10 is set between the widened part 11 of
the body 2 and a collar 33 rigidly connected to said
widened part 11, for example by means of welding or
other systems. The flange 10 is in this case formed
integrally with a ring of pawl-like sprung teeth 34,
more clearly visible 1in Figure 11, designed to co-
operate in the way clarified in what follows with a
ring of saw teeth 35, formed integrally within the
collar 33 in the way represented in detail in Figure
10. As will be seen in what follows, the pawls 34 and
the teeth 35 define a first one-directional detent
assembly wvia which the luer-lock fitting 4 cannot
rotate with respect to the body 2 of the connector 1 in

a first direction of rotation corresponding to screwing
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integrally with a ring of pawl-like sprung teeth 34, more clearly visible in
Figure 11, designed to co- operate in the way clarified in what follows with
a ring of saw teeth 35, formed integrally within the 30 collar 33 in the way
represented in detail in Figure 10. As will be seen in what follows, the
pawls 34 and the teeth 35 define a first ®ne-directional detent assembly
via which the luer-lock fitting 4 cannot rotate with respect to the body 2 of
the connector 1 in 35 a first direction of rotation corresponding to screwing

13 on said female luer-lack fitting 4,o0f a.complementary male luer-lock
fing, TS Lom B SnAR al e Sk fbdg 1 roF iITstata i Lo e Y
asTds Scohventidridt and §eherlly corrésponasid emiet Britiigs, Luer—

exgeptdorthe factdhat shemarrespo_nfﬁng a_ﬁ)éema_liand s';@terf@i:tubularit_ is
e'e&'&%ﬁ}éﬂ%885@?"Xn@ad§e9¥ear§'ﬁ%k? E@&?r@ég‘oﬁ?&% encs O@fr‘l%agﬁﬁhet

to Figure 10, the widened part 11 of ody 2 is’in turn formed

e y .
interhafty With ¥ riffg 6 dttert ¥eth 88, St TppbLed and Staggersetaaam "9
with:respectto thedaw teeth 351 of thebodlar 33, witlewhich there isormally

degigned i@ cgo- gperate intheway clarified in what follows a ring of saw
teeth 37, Whi%h are also formed integrally with the 15 outlet fitting 4

underneath the sﬁr%n%rp%r\}\ﬁg 34° 1N the \ﬁlgﬁ %ﬁloretc?earﬁll\%giﬁfe in |gurethe
11wThAenesth 3Gand 37 defifie acdecortboive-directionalideteht assemblyned

designed e engblgirotation of the @iingidwath: respact tathe bady 2eBlysed
in g second direction of 20.rptation; ppPOsite (o the fist, io enable, asil 5
be seen, uns rewing of the coymplementary%aﬁe luer-lock™ fitting screwed

on%he bliffet Fifting4. Ther flafhgelLO"BTtRE filtiRg e with thE SpARRE paRIscO~
34 anelrthesannteette37dy housed Witha@xiah what follows a ring of

saw teeth 37, which are also formed integrally with the
outlet fitting 4 underneath the sprung pawls 34, in the
way more clearly visible in Figure 11. The teeth 36 and
37 define a second one-directional detent assembly
designed to enable rotation of the fitting 4 with
respect to the body 2 only in a second direction of
rotation, opposite to the first, to enable, as will be
seen, unscrewing of the complementary male luer-lock
fitting screwed on the outlet fitting 4.

The flange 10 of the fitting 4, with the sprung
pawls 34 and the saw teeth 37, 1s housed with axial
play between the collar 33 and the enlarged part 11 of
the Dbody 2. This enables the outlet fitting 4 to
translate axially with respect to the body 2 between
the retracted position represented in Figures 7 and 8
and the advanced position represented in Figure 9. The
tubular body of elastic material 15 tends normally to
keep said fitting 4 in the retracted position
illustrated in Figures 7 and 8: an elastic axial
compression of the body 15 enables the outlet fitting 4
to translate from the retracted position to the

advanced position of Figure 9. On account of said
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25 play between the collar 33 and the enlarged part 11 of the body 2. This
enables the outlet fitting 4 to translate axially with respect to the body 2
between the retracted position represented in Figures 7 and 8 and the
advanced position represented in Figure 9. The 30 tubular body of elastic
material 15 tends normally to keep said4itting 4 in the retracted position
illustrated in Figures 7 and 8: an elastic axial compression of the body 15
enables the outlet fitting 4 to translate from the retracted position to the

35 advanced position of Figure 9..0n account of said, 14 elastic .
ot e s by 15 oGt (Lt nebeSCasHEn ™1y

thel EdtifofRatiGIEAOTE 2leaty) visible iMFigtr 12T presentsaenerarr LY
c_yHrwecizcalLend n@ftiera&irrsJidingzseal cmﬂtaqh_r\éaérﬁm oramoreétegral 1y
rings, 39, with @é‘l%%'ds_zé’é‘i‘t“{)or?f the oyflet{iting 4. and.an appular, - ;4
flange 41, on which said shank 40 rests at the front” The remaining part

of fHeFel Qi abGlar BORP I8 lugittitsentf17 Yésthgfdyaiist te SoIREFE 40
13of thehmnentubatar L0tElementd ofthe irdet fittimg:3 ais farheedhwitl the on

heu&?ﬂ&ﬁooé/§§@o%me”@@| W@@@go']agtzjtﬁléeaﬁgﬁ'oﬁ%s.cnﬁﬁg_ remaining
prewously.é)pe}rlatlonlof t@e conn ctg]r acc%)r mg{ this embodiment s, 14
de5&ritedih whak foloRe" 15 Wit thatouti® ?‘fttin%’ﬂf iSh it noral ©°

retractéd positireshiovin ik Fiyureslamd 8L $heodoniplementaryimateibular
luesdegletitting cagrbe-gasily nscrewed theraen thanksstothe hleckiRgdn  the
rotgliqn.dn ,the direction cpyregpanding lo.that of screwing ofsalf 20, o0
comp emental%/ male luer-lock fitting, pertcormeg%yj[ﬁe first detént Y
asSERBlRES5 PORYE QBfelwing is completed, unscrewing of the
complemeptary: miade: lues<lock Hittingds mot alowed as @resul @f thesfreehis

embodiment is described in what follows.

When the outlet fitting 4 1s in its normal
retracted position shown 1in Figures 7 and 8, the
complementary male luer-lock fitting can be easily
screwed thereon thanks to the blocking in rotation, in
the direction corresponding to that of screwing of said
complementary male luer-lock fitting, performed by the
first detent assembly 34-35. Once screwing is
completed, unscrewing of the complementary male luer-
lock fitting is not allowed as a result of the free
rotation 1in said direction of the fitting 4 with
respect to the body 2.

In order to be able then to unscrew the
complementary male luer-lock fitting from the outlet
fitting 4, the fitting 4 must be translated positively
in an axial direction from the retracted position of
Figures 7 and 8 to the advanced position of Figure 9.
As a result of said translation, engagement of the
second detent assembly 36-37 is obtained. In this way,
the fitting 4 is blocked in rotation in the direction
opposite to the previous one, 1i.e., 1in the direction

corresponding to that of unscrewing of the
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rotation in said direction of the fitting 4 with 25 respect to the body 2. In
order to be able then to unscrew the complementary male luer-lock fitting
from the outlet fitting 4, the fitting 4 must be translated positively in an
axial direction from the retracted position of 30 Figures 7 and 8 to the
advanced position of Figure 9. As a resalt of said translation, engagement
of the second detent assembly 36-37 is obtained. In this way, the fitting 4
is blocked in rotation in the direction opposite to the previous one, i.e., in

the direction 35 corres d| toth tofu I‘WI of the 15 : _
compIiﬂéar(‘%en ar?/Cm TPOP fet{:nfl %c c(:;%l% in this t\Fvay can in this

diséngaged %ﬁ?ﬂ%a&ﬁ‘fhe%fd?nl.tlﬁ@ thkerersretavidént that ﬁh% therefore
detachmett behween the cermectoichandca meshical lise eonnectedto theind

CO@MQ@&Q@X mﬁlfniluegcjgglggt@gg re%'re&?epreé'cﬁﬂlﬁi‘@/m‘é‘?l%‘ﬂy male

action of axial displacement of the fitting 4 from the retracted position to
the' dfvancedonel Astsdth ad et AEfion iremtvet the éfaktic Hibtiar- 2Ty
bodyi5dorings theicutletifitting Adeacknintocthe retradted posigioA T@om the

ShQ‘éIBﬂ'%E{'Qéﬁe%fZ and;8, With, t%@”%@ﬂ%%@cﬁeéﬁ@'beiéb%‘@oﬂt ISs the
moreover possmeto rowde furth%fr safe functio asargsuli

which tha't dlsp?ace?ﬁ“en‘f%?the tlet ?t?ng from the retrg& d po§|t|on % 5198
thecagvapieed 945 ohel hhd herdcdthekcohsequent possittiliydfeedmpealisgf1ion

theseemplementarymale luegleckditting screwed on said outlet fitting 4,

IS preven s long as the inlet fitting, 3 is in turn.en ged witha . .
corresporgf n% co?ngﬁementary ?emallgtluerélock ﬁtt?%ggSaldb 20 - e _ o
suppleffertarydaactionlis readiRFaidetstandabletfeh Fijbrd 8, hhemt1on,
asarentionedsgureviously, eatresponds ta ihgadvancedpositiortaktheut let

inqﬂf%qﬂarqe@?wﬁsthe retracted position to the advanced
one, and hence the consequent possibility of removal of
the complementary male luer-lock fitting screwed on
said outlet fitting 4, 1is prevented as long as the
inlet fitting 3 is in turn engaged with a corresponding
complementary female luer-lock fitting. Said
supplementary function 1s readily understandable from
Figure 8, which, as mentioned previously, corresponds
to the advanced position of the inner tubular element 6
of the inlet fitting 3. In this position, the end 6a of
the inner tubular element 6 is at the front adjacent to
the internal part of the outlet fitting 4, the axial
displacement of which from the retracted position to
the advanced position 1is therefore prevented. As a
result, unscrewing of a complementary male luer-lock
fitting from the outlet fitting 4 is inhibited, on the
basis of what has been described previously.
Only unscrewing of the complementary female luer-
lock fitting from the inlet fitting 3 enables, as a
result of the return of the inner tubular element 6
from the advanced position to the retracted position,

axial translation of the outlet fitting 4 from the
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of the inlet fitting 3. In this position, the end 6a of the inner tubular
element 6 is at the front adjacent to 25 the internal part of the outlet fitting
4, the axial displacement of which from the retracted position to the
advanced position is therefore prevented. As a result, unscrewing of a
complementary male luer-lock fitting from the outlet fitting 4 is inhibited,
on the 30 basis of what has been described previously. Only unscrewing
of the complementary female luer- lock fitting from the inlet fitting 3

enablgs a%gdresult oi[ﬁthoenretcurn theh(.aérgwer tuglélar elemeghgsfrom t

he .
adggnge%pposnio%ot%]t & fetracted p05|t|on\,7§g%1X|al franglation of the abellng

outEtSIRESY ATFFbn? thetTe retraeretPpESHic 1 the livaneed éRekthhs tting
enabling tumscrewing of theceamplementary male luer-lock fitting from the

outlet itting 4.} shquid Be noted that the confgrmation of the Steeth of

the two detent assemblies 34-36 and 35-37 is purely indicative, given that

the-§5hB fHctioha &fEttSEs Rl be BHt&MRE With %T\;hqerﬂ%?/s@ﬁ]? 7 1is
suchi rasliyontitodthings] cenicabsuréacestdradthert functionally equivalentnal

solutiens.t10 The variant repregented in, Fgures; 1349 1dn differssframdhe ycn

embodiment of Figures 6 to 12 basically as rfgards the presence of a
sy?tgm of Midhtal e?nogoatg}éln%l&i’ via Whiththe inn&H fﬂgﬁﬁfselem%ﬁt 6 GFher
thefinfet fittitp3 Eaneudizplaead asially fromm the 15 retracted position to

the advanges pasitionseven indpecabsance of amcomplemestaryrifemale, 17
luegdogk gonnegior, coupled to gaid gt fifing 3. This system of ¢ o 1,
engagement envisages the presence ofa pair offshape manoeuvring
tab¥42 Earkied, FStheSNAY fidré RiearlyPviSBICh FigareStEbyod paitiofal

radialargséd tformedsintegtally withea collae 44, svuich és-in édrement 6 of
the inlet fitting 3 can be displaced axially from the
retracted position to the advanced position even in the
absence of a complementary female luer-lock connector
coupled to said inlet fitting 3. This system of
engagement envisages the presence of a pair of shaped
manoeuvring tabs 42 carried, in the way more clearly
visible in Figure 17, by a pair of radial arms 43
formed integrally with a collar 44, which is in turn
integral with the inner tubular element 6 of the inlet
fitting 3. The arms 43 extend through respective axial
slits 45 of the body 2, preventing rotation of the
inner tubular element 6 with respect to the body 2, in
such a way that the tabs 42 can be actuated from
outside the connector 1 for axial translation of the
inner tubular element 6 from the retracted position
represented in Figure 14, corresponding to closing of
the passage of flow between the fittings 3 and 4, to
the advanced ©position represented in Figure 15,
corresponding to opening of the passage of flow.
In the position of Figure 15, axial displacement
of the outlet fitting 4 from the retracted position to

the advanced one 1is likewise prevented. Figure 16
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integral with the inner tubular element 6 of the inlet fitting 3. The arms 43
extend through respective axial slits 45 of the body 2, preventing rotation

of the 25 inner tubular element 6 with respect to the body 2, in such a

way that the tabs 42 can be actuated from outside the connector 1 for

axial translation of the inner tubular element 6 from the retracted position
represented in Figure 14, corresponding to closing of 30 the passage of

flow between the fittings 3 and 4, to the advanced position represented in
Figure 15, corresponding to opening of the passage of flow. In the, . .
pOSiioR o Figire 15. Sxial ARplaGiimert of e oLiiet fing 4 Fomtha®™ °F
retidtte®posifion fo- B5LhE ativanded-oife Baikediseprevefitel! Fiyupé the
16 dirtiustrates; insteasl] dreaxially, advancedfpasitionof cthevoutlet fitingc he
4 e eliacied Rosiionof the. cuter Jubylat elament &, Ingaable . saiq
unscrewing of the complementary male luer-lock fitting engaged with said

5 Giilet fitting™- WithtHe samé'odaliiéS alréaly d&sdided préfioudyr 2y
withaeferébeeltoFErguie 9sThe Wirthernafant ofthetcorinegtore 9.

represented in Figures.18-andi1dis pariculady sigiple @and,compact Jlom e
the, constructional 1s§andpoint In said variant, in 19 which the outlet fittin

4 138, by WWHY"GF example, & conforriation Similar to that's %eafﬂf%ngc%%a‘?“t
Figures, theebedyetalastic- arateria UsHan 1adcordingto the iriehtion, 1in
pega&re?thgﬁgn@i@gﬁfi sfi@iﬁngiml helt)wggn ;hgyoub%éytulaﬂareeéa?ﬂ@néﬁ a
and 15 the body 2, of elastic thrust member to keep, _said inner, tubula

elecrrcljélnfttOGr int gorgtragtle%l%srltio%,oan(?}&? tdeliC|911j‘:?tat|t§}1eoft le%tzfs%%ge%f ot
floWisEtiBen the fitlfys Pafd 4 éb%siﬁé%féjs‘ﬁnpl%a&@ﬁﬁéﬁfof 4> that,
generally eylindrical shiape havingtaimaxialget oo 20dhrough central stihs of

465Q%§§%3m§@§fwwgﬁég%% the outer tubular element 6 and
the body 2, of elastic thrust member to keep said inner
tubular element 6 1in the retracted position, and of
delimitation of the passage of flow Dbetween the
fittings 3 and 4 consists of a simple element of a
generally cylindrical shape having an axial cut or
through central slit 46, pressed in (as will be seen,
partial) hermetic seal under the action of an
appropriate radial pre-loading of assembly of the
elastic body 15 within the body 2. In this case, the
open end 6a of the inner tubular element 6 of the inlet
fitting 3 1is partially wedged and engaged within the
elastic body 15 also in the retracted position of said
inner tubular element 6, represented in Figure 18, thus
keeping the cut 46 partially open. Following upon
engagement of a complementary female luer-lock fitting
with the inlet fitting 3, the inner tubular element 6
translates axially towards the outlet fitting 4, as in
the previous embodiments, thus completely opening the
cut 46 so as to open the passage of flow between the
fittings 3 and 4, in the way represented in Figure 19.

As may be seen 1in Figure 19, the end 6a does not
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partial) hermetic seal under the action of an appropriate radial pre-loading
of assembly of the elastic body 15 within the body 2. In this case, the
open end 6a of the inner tubular element 6 of the inlet 25 fitting 3 is
partially wedged and engaged within the elastic body 15 also in the
retracted position of said inner tubular Bfement 6, represented in Figure
18, thus keeping the cut 46 partially open. Following upon engagement
of a complementary female suer-cock fitting 30 with the inlet fitting 3, the
mngr tubular elgg\entf tr;cinsl es axw]itlg/ tok\éva,{ds the outlet flttlnq(4 as in

the preV|ous embodimen S, thus cor\ﬁp etély openlng fhe’ cUt 46 so asto the
opéH thetfasage of Aewbenieeniths fitingsis and Al tHe Wayrhin said
repreésented inbigurel 1. 35rAstnay be seen i bigurec1, theend 68 sets

dogs 98& 18 U@K‘E@SJQ%@R}“SPO@ Jc%ﬂ% A% a%ﬁ%%eclﬁ%‘?PS tQE Cﬂ’i ABhe

open thanks to its further wedging within said elastic body 15

coﬁm]EiBﬁ‘lfH%rbto?jy 15%ets 9SRIf EGiTSE Rty in &ﬁ%ﬂw%oﬁ&iﬁoﬁﬁéﬁﬁge
theo5 eMbodimentsdescribed préeviously, Keeping theopassage of flow

between m?efﬂti'%gl%3 andh epentWhen the complementary.femaler i ng is
suer-cock flttI§ unscrewed from the. inlet flttlng 3, the elaftlc return o

theuB&%]/ng? WardSthe URdefdrmsd lﬁ&lfoﬁ puShes Sirer Teturn
tubufartélements baék tmmvﬁfédr@tr*ab@d%deﬁ@ﬁm¢|g@®@18,ts@as roishes

pravide the partiak regiosing efithesut 46in veder to elose theassages Of ed
flow bet een the ittings 3 and hermetlcally It should be noted that

evén shoug% in ﬁw ?g?oregomggdescnptlon ana in the ensumgﬂc?m S ]frltelal
fittthg 3 RcorStamtly Férerred to 4$ infet fitidS and theFitfisg 4 id1e passage
constantly referredde astautlert fitting, dlae Howrtbiroughatheconnectoy 1

could be yeversgd,hey thefittingd.can define thelplel  +rougn  in the
foregoing description and in the ensuing claims the
fitting 3 1is constantly referred to as inlet fitting
and the fitting 4 is constantly referred to as outlet
fitting, the flow through the connector 1 could be
reversed, 1i.e., the fitting 4 can define the inlet
fitting and the fitting 3 can define, in this case, the
outlet fitting.

Of course, the details of construction and the
embodiments may vary widely with respect to what is
described and illustrated herein purely by way of
example, without thereby departing from the scope of
the ©present invention, as defined 1in the ensuing

claims.
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20 fitting and the fitting 3 can define, in this case, the outlet fitting. Of
course, the details of construction and the embodiments may vary widely
with respect to what is described and illustrated herein purely by way of
25 example, without thereby departing from the scope of the present
invention, as defined in the ensuing claitns. 19 CLAIMS 1. A medical
valve connector comprising a tubular body (2) having an inlet fitting of the
male suer or luer-lock type (3), which can be coupled by screwing 5 with

a complementary female luer or Iuer# éﬁjging, an outlet fitting (4) coaxial
to the inlet fitting (3), and means d passage of flow between said

inlet and ouftetiNEEAB, 2)2 " FhiERZERFMAlk iRRTHIHRG 3 cBmpHSes ar
aniooder _tub;ularr@leme@t (&) anch _1@tanﬂm_tef_jlubul@ﬁelgm@nM@LeNmm_B or
axiglly dispiageabig, but poi rotationally dispiageabie with Jespect 19.5aid s 1o
outer body (5), following coupling with said complementary female fitting,

frot-& Petfacted IGSig pdsiion t8'an advaicedPosititifor 8p&nihg 45 I
saigmpassage of flowt and in Whicteslidirg-seal means (18 areiprovided(3) ,
betweensaid innerdubulas element s (6) andrsaid bady,£2),apd elastie in1et
meanC? (15 tt ngln% _totkee Saléj inner tubular eI%me(Et (6) in said le inlet
retracted posifion, Said cdhct i?’being); charact8fzéd 20 i fhafSaid 71
meahstdefiningsthe paspsages of flow, said slidingtselad meahegittsai@) and
elastic means:are dntegrated ina geparally ubujar bedy of elastic axially
material (15) set.axially in a sealed w etween said , inlet.and outlet .
S (3, 1F TR T Contiotor A L. s G arisg i1 n
that@aRfinhef fubttdrelemert (G)oty (o), following coupling with

said complementary female fitting, from a retracted
closing position to an advanced position for opening
said passage of flow, and in which sliding-seal means
(19) are provided between said inner tubular element
(6) and said body (2), and elastic means (15) tending
to keep said inner tubular element (6) in said
retracted position, said connector being characterized
in that said means defining the passage of flow, said
sliding-seal means and said elastic means are
integrated 1in a generally tubular body of elastic
material (15) set axially in a sealed way between said
inlet and outlet fittings (3, 4).

2. The connector according to Claim 1,
characterized in that said inner tubular element (6) of
the inlet fitting (3) is open at its internal end (6a)
and said body of elastic material (15) is formed with a
transverse diaphragm (22) having a pre-cut (23), which
can be opened elastically by said internal end (6a) of
said inner tubular element (6) when the latter sets
itself in said advanced opening position.

3. The connector according to Claim 1,
characterized in that said inner tubular element (6) of

the male inlet fitting (3) 1is closed at its internal
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the inlet fitting (3) is open at its internal end (6a) and said body of elastic
material (15) is formed with a transverse diaphragm (22) having a pre-cut
(23), which 30 can be opened elastically by said internal end (6a) of said
inner tubular element (6) when the latter sets itself in said advanced
opening position. 3. The connector accaeding to Claim 1, characterized in
that said inner tubular element (6) of 35 the male inlet fitting (3) is closed
at its internal 20 end (6a) and has in the proximity thereof at least one

radlal 31), and said of elastic .materi 15) define
chamber ?%Z% o‘éeﬁ? tdgwards szglE utfet fittin r% 1Eﬁlde \}‘(V?F#ldwahlct?gglﬁtatone

least Ohe tadials passage!(31) §é11<§ itedf th ?&iéﬁad%n@aﬂéﬁéﬁn@aterlal
position. 4 dhercannectarracepeding(®2Claiopdn charagtefized iithatcsaid et

se@ﬂgcq@gnsc(qumg%e A laast one intgaralinternal apoylar prgjectipny; ;

(19) of 10 said body of elastic material (15). 5. The connector according
to E‘Pa?ﬁnaﬂechél%%ienz%%ﬁﬁ thatit hids meahs Sfaxial AEsTE3Y 14jpening
betwesirtsaid outer tubular element (6) of the inlet fitting (3) and said

body (2)4in saidrietracted¢lasing oI5 positien, 8 {khe conngctor aggarding 1,
to Clalm 1, charactofrlzed in_that it has means of axial arrest (24, 25

befiiser agalgl?ﬁnzeer ubufar %]ilerﬁen?fé) of tieintet Fittit ea(éﬁ aﬁ&’ régldlbody
(2)liazaid advancad openaihgi20 posiion anrTHesomeelsradceerding fo  of

Claimi d, ehakactarizeddn that said eutletifitting (4) consists of a female

suer- cog< f|tt|n hat can b§ ncgcaggd byaggrgyv ng}wnh aE omplgwg%ary 1,
male suer- cock ttlng 25 8. The connector accor l(’:{g to Claim 1,
characterized in that it has means of axial arrest (13,

14) between said outer tubular element (6) of the inlet
fitting (3) and said body (2) in said retracted closing
position.

6. The connector according to Claim 1,
characterized in that it has means of axial arrest (24,
25) between said inner tubular element (6) of the inlet
fitting (3) and said body (2) in said advanced opening
position.

7. The connector according to Claim 1,
characterized in that said outlet fitting (4) consists
of a female luer-lock fitting that can be engaged by
screwing with a complementary male luer-lock fitting.

8. The connector according to Claim 1,
characterized in that said outlet fitting (4) comprises
a tubular element of direct connection (26) to a pipe.

9. The connector according to Claim 1,
characterized in that said outlet fitting (4) 1is
connected to the body (2) in a rotary way.

10. The connector according to Claim 7,
characterized 1in that said female luer-lock outlet
fitting (4) 1is connected to said body (2) in a rotary
and axially translatable way from a retracted position

to an advanced position against the action of said body
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characterized in that said outlet fitting (4) comprises a tubular element of
direct connection (26) to a pipe. 9. The connector according to Claim 1,
characterized in that said outlet fitting (4) is 30 connected to the body (2)

in a rotary way. 10. The connector according to Claim 7, characterized in
that said female luer-lock outlet fitting @4) is connected to said body (2) in

a rotary and axially translatable way from a retracted position 35 to an
advanced position against the action of said body 21 of elastic material
(15).and.in that first and secon e-directional detent means (34-35;

36-2{% %%éﬁ Sp%é\%dé“&?to?{/vlhafgh t le Hrsta(gﬂc, §‘§} ptrqe?\?e%nt rotation be WegeenCorld
safeFGutiét fiting (@) and sa&ig boay (2) ieasfirst firéction of retatied)  are
copespantiag toothewdirectionrof seteving 08 gaid TOMplermentary mateit ion

lugge gk Jiffing with 8%ig10§%'ek7§ty9%é) VYQ‘?”,HH%JSS §%i”b'38£dyreﬁr2"‘)°tel% a

position, and the second (36-37) prevent rotation between said outlet

fittihg @} and'16%ad-B3dy @) in 4 3kebnd ireGtontGIToRRoANY Lo the
corréspariding tothe direction of viiscseviihg afsaicerconpiementalyemalesr -

luer-dogk fitting from said:outlet; ftting(4) when said,gutlet fittipgd) ishis is
translgte.d into said advanced position. 15 11. The co%nector acc rdg'%% 3%7

Cldim 10;"chsra efiz&d fthat s&ia FirSt SHe-difétiohafdeient iea )
indde/g ring bPSpYuhgpalwis-(B8ay carfed by waid ettlef fittihgg) in4d and
firsi @mlbp%wgn, a@clg a qefresspon%értgamg ofisaw deaetb{(35hearrieddyt i on
said 20 bo in a first coyresponding axial position. 12. The connector_ .

S S R e seeh i bciimap
deferfiieatRihefide Ay of S8R teefi(37) cartied by Said Sddet fitinglet
(4)fintacsecpndaxiakpesitieaid outlet fitting (4) is translated

into said advanced position.

11. The connector according to Claim 10,
characterized in that said first one-directional detent
means include a ring of sprung pawls (34) carried by
said outlet fitting (4) in a first axial position, and
a corresponding ring of saw teeth (35) carried by said
body (2) in a first corresponding axial position.

12. The connector according to Claim 11,
characterized in that said second one-directional
detent means include a ring of saw teeth (37) carried

by said outlet fitting (4) in a second axial position

staggered with respect to said first axial position,
and a corresponding ring of detent teeth (36) carried
by said body (2) in a second corresponding axial
position.

13. The connector according to Claim 10,

characterized in that said inner tubular element (6) of
the inlet fitting (3) prevents, in said advanced
position, axial translation of said outlet fitting (4)
from said retracted position to said advanced position.

14. The connector according to Claim 1,

characterized in that said inner tubular element (6) of
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25 staggered with respect to said first axial position, and a corresponding
ring of detent teeth (36) carried by said body (2) in a second

corresponding axial position. 13. The connector according to Claim 10,

30 characterized in that said inner tubular element (6) of the inlet fitting

(3) prevents, in said advanced positiorg,zaxial translation of said outlet

fitting (4) from said retracted position to said advanced position. 14. The
connector according to Claim 1, 35 characterized in that said inner

tuhular element (6%0 2 the injet fitting (3) is provided with manoeuvring .
mtegtg}les (432]5'n1p?r(])cjec |rl1g£ %ﬁqﬁe oﬁ?tiidelogf S |5%%ﬁye(£ fg%ggntrgﬁtlﬁaeu‘gﬂng
matfeally axidPdisplacement 8fsaid indet ubihatelemeht @ #dmPsald  (2)
retracted pastiion] biasaichadvandsd pesitien. 18i Fhe govneetor of said

acGording 1o, Glaim L. charadierized)in that said inget Wbplar t%%f“%'%ts@ ion

of the inlet fitting (3) is open at its internal end (6a) and said body o

eldstic PAdtriar(13y =ormed WitkP& 10 central axial through slit (46); said
internal &hd (6a)! of saiddnnerctabalar element(@) ofithe intet fittha (3) in 1,

saidyetraciednosition; beipg yedgedwithip said. body of elasticdpaterigh o ¢
(15g kee,plri% salg_central sZI;%S:sz gartlallx o\gen,,and in stald adYanceéj (62)
po i}ﬁgn 15°still rém Frﬁﬁlé’p rtially ng%jgeed ﬁhirl]ts%idltr)b(fyrgfaela%ﬂ a
materal {25yl dpeAingedaie LeAtralslinid6)r templetély. is formed with a
central axial through slit (46); said internal end (6a)
of said inner tubular element (6) of the inlet fitting
(3) in said retracted position being wedged within said
body of elastic material (15), keeping said central
slit (46) partially open, and in said advanced position
still remaining partially engaged within said body of
elastic material (15), opening said central slit (46)

completely.



