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DESCRI PTION Title: "Steam delivery device" The present
invention relates to a steam delivery device

wa@oeowpni®eng a nozzle fromthe orifice of whi chP€TEr2006/000174

steam supplied froma pressurised steam source is
emtted. It is known that stian1 whi ch may be
superheated, is used widely irn all those applications

whi ch require thorough dLsj .Qn and sanitization

of the environnment suchggégﬂgg?&éganple, train

'néfr[oné cingnE.halls t heafres, but also and in

%h Peul BFSeRedFOFKFEKi HG¥- Fnst runent s and appar at us
present in nedical ,and veterinary clipics, dentists' .

Studi D8 SHEATH LBREPBLOT A TSes O oper StTRY Gelivery
heatres and, simlar environnments. In the,dental ,

éﬁ‘ﬁ?%nﬁ@ﬂ??l?ﬁnﬁaﬁt RAREHE SAPToris PELELSE it Hhich the
h{giene probl.ens, normally cost“¥¥autoclave ,

SteRP| | 2HPPASEnd S48 r PreRTSRE +ﬁF%qu?Eﬁ%ﬂt peurce 1S
used, said equi pnent, although being very effective,

ﬁ%%Fﬁ@da conpl ex operating procedure and | ong process

times. This equipnment is normally used once a day or '
afterIt is known that steam, which may be superheated, is

used widely in all those applications which reguire
thorough disinfection and sanitization of the environment
such as, for example, train interiors, cinema halls,
theatres, but also and in particular the furnishings,
instruments and apparatus present in medical and
veterinary clinics, dentists' studios, surgical centres,
ambulances, operating theatres and similar environments.

In the dental environment, in particular, in oxrder
to deal with hygiene problems, normally costly autoclave
sterilization and instrument washing equipment is used,
said equipment, although being very effective, having a
complex operating procedure and long process times.

This equipment is normally used once a day or after
the treatment of patients with viral infectiomns.

The set of furnishings, instruments and apparatus
normally used are instead washed and sanitized by the
surgery assistant, using alcohol-based disinfectants

which are atomized by means of sprayers, and dried with
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the treatnment of patients with viral infections. The

set of furnishings, instrunents and apparatus normally
wais@d/1es0e1 i nst ead washed and sanitized by the BUI/FE0§6/000174

assi stant, using al cohol -based di sinfectants which are

atom zed by neans of sprayers, and dried w thpaper

towels . This operation is F%dispensable after

%@% t:ojﬁi‘igﬁab%fﬂé 2‘5? ui-gﬁg:drﬁf 56 super heated
lplhavrptig-ncgi Ly e
Rgﬁgfrﬂtﬁiéqd%fﬁ?icﬁﬁl [ nrg%uﬁeiar}tj‘ﬁ/ytrﬂﬁ:gm isvei Lg{ ead
have S¥tems | HELRGI GTREWRIREDS8Y forSQt SPPSFEATGN Steam

applications of the type_indicated above . In fact, in
have ORAM Hé‘PPQ%??rdéé?cé§?tﬁﬁelﬂeé€“-90fsgrc a*ﬁ#1 gpinst the

matter how powerful it is in terns of pressure and
delspsite Be ngesuppyidkiasd t kY sBepee AL hpghhigh-pressure
tenperatures, when it strikes the surfaces of the
didljlectry device.

However, these systems which use steam, while they
are very effective for cleaning domestic or industrial
environments, instead have major limitations when wused
for sterilization applications of the type indicated
above.

Tn fact, in the known delivery devices, the jet of
steam, no matter how powerful it is in terms of pressure
and despite being supplied by the source at high
temperatures, when it strikes the surfaces of the objects
to be sterilized, has temperatures which are no longer
suitable for the purpose, i.e. for the destruction of the
‘microbial activity present on the said objects.

The object of the present invention is to provide a
steam delivery device which allows the disinfection and
sanitization of surgical and/or medical instruments and
equipment, in particular but not exclusively those which

are used in a dentist's studio, rapidly and in a very

effective manner as regards the particular microbial
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to be sterilized, has tenperatures which are no |onger
suitable for the purpose, i.e. for the destruction of
W b@7msoepbi al activity present on the said obPEDTE006/000174
The object of the present invention is to provide a
steam del i very devi ce which allows the disinfection
and sanitization of surgi cal® and/ or nedi cal
instrunents and equi pment, in particular but not
aekdMisiyv eihi ahdse tghieh SRsETy&Ein a dentist's
studio, rapidly and in a very effective manner as .
regalmire tdie st tieubahieved obiikhadt iSHeAP Wi dVeeY (Pvice
'be destroyed. The object is achieved with a steam
itteleiocemdeadeng oel i Gledor dadsdlath C aim 1 bel ow. The

invention will now be described in greater detail wth
ref erBrece itrveart imvanplid lof npwacbpcafiegfbblipfenin greater
provi ded solely by way of a non- |imting exanple,

dddlaist r awethi nrefferancenparyi ngndr ewengd e n athi caractical
Figure 1 shows a vertically sectioned view of the
SiRAmmett vepraledese aoteigi ngyt ovathe dfvent ien;limiting
Figure 2 shows the horizontally sectioned view of the
delipesy deviemiony tite lhee bbebhpehyBngur drawings in
which:

- Figure 1 shows a vertically sectioned view of the
steam delivery device according to the invention;

- Figure 2 shows the horizontally sectioned view of
the delivery device along the line II-IT of Figure 1.

With reference to the abovementioned £igures, 1
schematically indicates a conventional steam source, the
capacity of which to produce steam may be varied
according to requirements. The source 1 may be, by way
of example, a boiler with a 1500 W capacity supplying
steam at a pressure of 3 bar or a boiler with a much
higher capacity supplying steam at a pressure of 10 bar.

The steam supplied from the source 1, for example a
boiler, is conveyed, by means of a pipe 2, which is for
example flexible, and also conventional, to the delivery
device according to the invention which is denoted

overall by 3 in Figure 1.

The latter comprises a tubular body 4 having an
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Wth reference to the abovenentioned figures, 1
schematically indicates a conventional steam source,

wao bh@7aesoaci ty of which to produce steam nay beP@EIT20€5/000174

according to requirenents. The source 1 nay be, by way
of exanple, a boiler with a 1500 Wcapacity suppl ying
steam at a pressure of 3 bar®or a boiler with a nuch

hi gher capacity_suppl.ying,steam at r.essur f 10 .
airal lTCh%VJstﬂéa?n g%rﬁﬁiie&ingi’-éﬁl tre s&g’régéoﬂ%{ ‘f oJ?S provided
exanpl e a boiler, is conveyed, by nmeans of_a pipe 2 .
wWkieh s h@?téQQHpﬁévﬂFéximﬂ&rznﬁf%ﬂé;?cd%veﬁ?ﬁgﬁgF?onal
to the deliveré devi ce according to the inventi

ek eiriec "eAds éngﬁeﬁwquﬁPE§qnW¥¥@uF€rTlPa$ﬁeQ{af?5rthe

conprises a tubular body 4 having anaxial cavity 5
paweming rishefecdf. The body 4 is provided with a

heating device, for exanple a conventional electric

r esi shianere6odquitspernde t Bhe eEHPHARE POy 4 his closed by
powering thereof . At one of its ends the tubular bod

the s echogedl by8t hiigid il prevideeh Wit 8% REHRh g to
an opening 9 to which the steam supply pipe 2 is
wohalected byeamassippflya pimeor? 16 sbrnecied FPyupeans of a

union 10, shown in Figure 1.

The opposite end 11 of the tubular body 4 is open
and inteﬁded to be sealingly closed by the annular
shoulder 12 of a part 13 arranged coaxially with the body
4.

This part 13 has a tubular chamber 14, preferably
with a circular cross-section, which extends axially and
concentrically with respect to the body 4 on one side,
relative to the annular shoulder 12, and a cylindrical
body 15 which extends on the opposite side, being housed
inside the axial cavity 5 of the body 4 with the
formation of a chamber 16 between its end 17 and the end
wall 8.

The surface of the cylindrical body 15 has, formed
therein, a helical groove which, with the internal
cylindrical surface of the body 4, defines a helical duct
18. The latter is connected, on one side, to the chamber

16 into which the steam is supplied from the pipe 2 and,
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The opposite end 11 of the tubular body 4 is open and

intended to be sealingly closed by the annul ar
wabmaliekee1 12 of a part 13 arranged coaxi al |y wehIm2hes/000174

body 4 . This part 13 has a tubul ar chanber 14,

preferably with a circular cross -section, which

extends axially and concent A cally with respect to the

bod 4 on one side, relative &o t he annul_ar hou

P FHR 5P BBAFPEBLRRI SROSYFerlds GG 1 the

opp03|te si de, bei ng housed inside the axi al caV|t 5

L igRkrissdy RPW t4P the formation of a chanber 16 d

between its end 17 and the _end wal| 8 e surface of

t he &Risdprasilagodyrasydad’ fb?né’dltﬁ%?‘légn COIPER{ GAF1on

groove which, with the internal cylindrical surface of

wittdh badyragiialiefinfbs 20 hEPTRAR ddttCHS. PRRY | 4Pt &0 sthis

connected, on one side, to the chanber 16 into which
nethiask ARt S2QUpPli 68 FHER t A& PR IERE TP (e bt heffuct
side, to an annul ar groove 19 forned in the

Y| ifedmiecal aksoa}lys ingtde dhmeul Redyr obbe 9sedpat the
fluid communi cation with a radial duct 20 fornmed in

ndtet dodgnd Samddopémsvia an orifice 23 emerging inside the

space defined by the tubular chamber 14.

The latter is therefore closed at the Dbottom 22
where the orifice 23 is formed and freely open with an
opening 14b on the opposite side.

In accordance with the invention, the cross-
sectional area "B" of the chamber 14 and its opening 14b
towards the outside is greater than the cross-sectional
area "A" of the orifice 23 of the duct 21 by a factor
ranging between 30 and 150.

The assembly formed by the body 4 and the part 13
may be housed in a fixed location or inside a casing 24
with handle 25 for manoeuvring it, as shown in Figure 1.
The handle 25 may also have, arranged thereon, a
pushbutton 26 for activating and interrupting the supply
of steam from the source 1, in a conventional manner.

In accordance with the invention, the delivery
device 3 may comprise a tank 27 connected radially to the

part 13 and in communication with the chamber 14 by means
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radial duct 20 is, in turn, in conmunication with a
duct 21 forned axially inside the body 15, closed at

wa b@7hetoeom end and open via an orifice 23 enePi/IKr006/000174

i nside the space defined by the tubular chanber 14 .
The latter is therefore closed at the bottom 22 where
the orifice 23 is fornmed and®freely open with an

i ng 14b ite side. .
é’ﬁ%&%@m%ﬁiﬁifﬂi PR e oty el RPE OPEE BAbe.
c 14 i i . .
or cattre (7abFthe: br S8EopR8 (Gns aren i ocfoted

orifice, 23 of the duct 21 by a factor r i ng, between_ .

30 29d 180. FyHEFasLendEy fki%wé‘&ldﬁ%‘ the g%%%/ FART { AUring
art 13 may be housed in a fixed | ocation or_inside a

é;%ﬂYﬁF&4 ete Handl &85 £ 4AUHENGEIV A NGt FIREGEERRbwPT 2
in Figure 1 . The handl e 25 may, al so_have, arranged .

¢ IRFRDHI a 3ARFHbUCEON2R6 F%RMalcts vaulRfafine and suction

interrupting the supply of steamfromthe source 1
thereebnvintidnal thanndramber ackdr diR¥e hWRER tRdace, for

invention, the delivery device 3 nay conprise a tank
emupheecbyd weaiis ¢§ thet fEenturi effect along the pipe

28, caused by the flow of steam being delivered.

From the above description it is clear that,
following operation of the pushbutton 26 or an equivalent
control device, if the apparatus is in a fixed location,
the steam is supplied from the source 1 to the chamber 16
of the body 4 from where, via the helical duct 18, the
groove 19 and radial duct 20, it reaches the axial duct
21 which performs the action of a delivery nozzle.

During travel along the helical duct 18, if the
electric resistance 6 is activated, the steam supplied
from the source 1, if required, is superheated or in any
case rendered totally dry.

The steam, therefore, in the region of the orifice
23 emerges inside the space defined by the tubular
chamber 14 which forms a restricted space relative to the
surrounding free environment. The expansion of the steam
inside the restricted environment of the chamber 14

therefore takes place with a cooling action which is
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part 13 and in communication wth the chanber 14 by
nmeansof a pipe 28 which draws fromthe bottom of the

w0 200%/108Dke | atter is intended to contain a |i qedTIT2006/000174

denoted by 29 in Figure 2 . to be added to the steam
during delivery thereof. e7 liquid is a disinfectant
or a cleansing agent or an aromati ¢ substance and

A

28, d f d d
P, ORetRe ERove abde: (GBI 1Y (90 A CoPBFTBH rbes

e‘}_Jgrratl on of the pushbutton 26 or an equi val ent
HEBIFEi ce, if the apparatus is in a fixed

| ocat.i on, the steamis supplied fromthe squrce 1
the CHamBELLEsr HHS 'body 4 PFonPURLEE, GFa ERS tibular

hel ical duct 18, the groove and radl al ct 20, it

IREUCIRES Phe the ADARIT 2&4wh|t3’1? PRFEIF ST tlﬁ é?ﬁ%%ﬁ?%ﬁs a
a delivery nozzle. During travel along the helica

e temheratie el sddehc FEuALPEnCEUBSF B ALY eﬂnvarled

the steam supplied fromthe source 1 , if required, is

Wil heldt edtorilias afecageolendered th6t aPEpigpgntThgo be

steam therefore, in the region of the orifice
sterilized.

The efficiency of the delivery device according to
the present invention was determined by means of a series
of experimental operating tests using steam supplied from
a boiler at a pressure of 3.7 bar with a throughput of
100 grammes/minute, without the wuse of a superheater.
The temperature of the steam measured at the orifice 23
was, in all the tests, kept at 100°C.

The tests were carried out detecting the temperature
at which the steam, emitted from the delivery device
according to the invention, managed to strike the surface
to be sterilized situated at 30 mm from the opening 14b
of the chamber 14 upon variation in the cross-sectional
area "A" of the orifice 23 and variation in the cross-
sectional area "B" of the opening 14b. The axial length
of the chamber 14 was, in all the tests, equal to 120 mm.

The results of the experimental tests referred to

above are shown in the following table:
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23 energes inside the space defined by the tubu
chanber 14 which forns a restricted s%ace relatisg to
wae b@78e0epundi ng free environnent. The expansiBCT/Df2006180174
steaminside the restricted environnment of the chanber
14 therefore takes place with a cooling action which
i snotably l'ess than that whfch woul d occur if the
orifice 23 were to energe directly inside the externa
free environnment . It follows that, at the outlet of
t he tubul ar section of the chanber 14, the steamstil
possesses a high tenperature which renains
REBbswanKEEMPFRaEWQEEéd until it strikes the tools or
the equipnment to be sterilized. The efficiency of the
qellvery devi ce according to the present invention was
determ ned by freans ¢f a series of | experinmental

operating_tests I nNg am plie om il e
a\@;si%u?% br° B.dﬁjl’)ar gvgvitlt(?h ?#Ef%u;%pé? of aglggou bl
gramseg/|m nute| without the use of |a superfheater] The
FRfRSEr at Uk Of | khe stjeam neasured atmthe o i ce| 28tlet

was, inhll the test kentl at 100l Thal + oot

. : 7 Kept—atr—tTouT o e rteStTo Wl ©
carried put detecting the tlenperature

@ 1.5 mm | 80°C 94°c | 85°c |87.5°Cc | 62°C 42°c | 67°C
@ 2.5 mm | 83°C 92°c | 90°c |87.5°Cc |70°C 49°c | 74°C
@ 3 mm ga°c | 91°c | 94°c | 89°C 71°C 50°c | 82°C

As can be seen from the data shown in the Table, the
maximum efficiency, in terms of temperature still
possessed by the jet of steam which leaves the delivery
device according to the invention, is obtained with an
orifice 23 having a diameter of 1.5 mm and with an
opening 14b, of the tubular chamber 14, having a diameter
of 13 mm or with an orifice having a diameter of 3 mm
together with an opening 14b of the tubular chamber
having a diameter of 17 mm. In both cases, the
temperature of the steam measured on the surface of the
object to be sterilized was equal to 94°C.

However, the efficiency in terms of temperature and
therefore sterilization was acceptable also with

combinations of different diameters whenever the cross-
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at which the steam emtted fromthe delivery device
according to the invention, nmanaged to strike the
wa@o7aew2t o be sterilized situated at 30 mm f r BOT/AT2E06/000174
openi ng 14b of the chanber 14 upon variation in the
cross -sectional area "A" of the orifice 23 and
variation in the crosssectiofal area "B" of the
enlng 4b. The e %XIa| LF % th of the_ chanber 14 was,
PRELLPIRhe2F 88t sB " efdalt PSoimG e NRE @ @iy figtween
experlnental tests referred to aboye are shown in the
POI 1 ng>Cabt ETRESHIFS FYERPERATURESRL: 3eczanPge of the
seen . fromthe data shown in the Tabl e, t he maxi mum
BFEfErencds i Aoter RS ofSamempakasdr elaigh ﬁéss%%@.edt%gnlar
the jet of steam which | eaves the delivery device
5@@@£8Fn64t0 the invention, is obtained with an
orifice 23 having a dianeter of 1.5 mmand with an
openi Bge1dbmeppipRe eubultie ERambef Ihe Kagimyg 24 and the
di aneter of 13 mmor with an orifice having a di aneter
phterimlsoysedefonw manafasparengflbheofeatliaemybearice may
chanber having a dianmeter of 17 mm In both cases, the
vbrnpenaiyr evatyt heptrgdimareasur ede onceduel semézice, ofwithout
the object to be sterilized was equal to 94 0C
thereby departing from the scope of the invention as

described above and claimed below.
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However, the efficiency in terns of tenperature and
therefore sterilization was acceptable also with

w@omwbilesaei ons of different di aneters whenever PEERIT2006/000174

crosssectional area "B" of the opening 14b had a val ue
bet ween 30 and 150 tinmes the cross -sectional area "A"
of the orifice 23, for the £8ne axial | ength of the

t ubul ar chanber 14 . The (| ions and the form of
the casing 24 and the natghggﬁ used for manufacture

of the deljiver ' bvi | v d di
t he Heq?iF%%ﬁﬂ¥sggxigﬁﬁg?é?ﬁé¥ég%%3é5§%§¥ﬁb%£$%%%% *l21)
scope of the_| ti i bed ab d i med
B AE 1S Sehnpder TEh, Byt bt arom 2
nozzle (21) f th i fi 23 f [ h ,
Eﬁ&ﬁﬁ#ﬁéﬁ? cﬁ#ég%w%ééigésgﬁfs{%a §35¥€;Chﬁér$§€égggéd in

emtted, characterized in that it is provided with a
thul att chdfberPqoMdsshsi ¥1bhed2ar SURY- ke AhpRgier e (14)
the orifice (23) of the nozzle energes, said tubular
reahbengd 43 rpendgthpogencathers hée GRidHF] 2833 angt the
open at the opposite end (14b) through which the steam
nezzlks i seexges nt 92 idetehvl 2oneipaibebuwbtds baéngbféessd at
to be sterilized.

its bottom end (22) and open at the opposite end (14b)

through which the steam is delivered into the environment
towards the objects to be sterilized.

2. Delivery device ~ according to Claim 1,
characterized in that the cross-sectional area (B) of
said tubular chamber (14) is greater than the cross-
gsectional area (A) of the orifice (23) of the nozzle
(21) .

3. Delivery device according to Claims 1 and 2,
characterized in that the cross-sectional area (B) of
gsaid tubular chamber (14) surrounding the zone where the
orifice (23) of the nozzle (21) emerges is greater than
the cross-sectional area (A) of the orifice (23) of the
nozzle by a factor ranging between 30 and 150.

4. Delivery device according to Claims 1 to 3,
characterized in that the cross-section (B) of said
tubular chamber (14) is circular.

5. Delivery device according to Claims 1 to 4,
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2 . Delivery device according to Claim1 ,
characterized in that the cross-sectional area (B) of

w@atod/1080bul ar chanber (14) is greater than thePCYDER806/000174

sectional area (A) of the orifice (23) of the nozzle
(21) . 3 . Delivery deviceeicordingto Cains 1 and 2
, Characterized in that the Cross-sectional area (B)

R SR T Y o B B BB, 1)
SPAEL PORP=bPEERTRE, MRE, A n et A6 ot e
Pl B rari Son Tt Ehal ohe Sr et iEebPrEhhe) o
dovi o aodbr I RGE o A8 AR 400 T Eh A FaRLTES Tt 5+
AT TT LAy Hh (A onaF L k| Chafacsr () of said
ROFELS, (BE), Sucha Bt Dr L SIS 1m0 S cne
characterized in that the delivery orifice (23) of

3ty FHetar (2hymbers{idht ed on the closed bottom (22)

of the
7. Delivery device according to Claims 1 to 6,

characteérized in that it includes a device (15) for
drying and superheating the steam, said device being
positioned upstream of said nozzle (21).

8. Delivery device according to Claims 1 to 7,
characterized in that it includes a tank (27) for
containing a liquid (29) to be added to the steam during
delivery thereof, said tank (27) being fixed to the said
tubular chamber (14) and placed in communication with the
interior of the latter by means of suction means (28).

9. Delivery device according to Claim 8, in which
said liquid (29) 1is a disinfectant or a cleansing agent
or an aromatic substance.

10. Delivery device according to Claims 1 to 9,
characterized in that it comprises a casing (24) with a
manoeuvring handle (25) fixed to the said tubular
chamber, said handle (25) comprising a control device

(26) for activating delivery of the steam from the source



said tubul ar chanber (14) . 7 . Delivery device
according to Clains 1 to 6 , characterized in that it
WO piaekes1 a devi ce (15) for drying and super heBCT/IE2oac®0174
steam said device being positioned upstream of said
nozzle (21) . 8 . Delivery device according to O ains
1to 7, characterized in that it includes a tank (27)
r § i L SHuL d ) to be added to the steam
{uri§%¥%£§$9§@33?%%€%%ffﬁégid tank (27) being fixed to
the said tubul ar chanber (14) and placed in
communi cation with the interior of the latter by neans
of suction neans (28) . 9 . Delivery device according
to daim8 , in which said liquid (29) is a
di si nfectant or a cleansing agent or an aromatic
substance. 10. Delivery device according to Clains 1
to 9, characterized in that it conprises a casing
(24) with a manoeuvring handle (25) fixed to the said
tubul ar chanber, said handle (25) conprising a contro
device (26) for activating delivery of the steamfrom
the source(l) towards the nozzle (21)



