1 DESCRIPTION Title: "Steam delivery device" The present
invention relates to a steamdelivery device conprising a nozzle from
the orifice of which the 5steam supplied froma pressurised steam
source is %iQ200%198021 It is known that steam which Hel/FEee/000174
superheated, is used widely in all those applications which require

t horough di sinfection and sanitization pf the environment 10 such
as, for exanple, train interiors, cinema halls, theatres, but also
and in particular the furnishings, pEscRIRIEON S and appar at us present
in nedical and veterinary clinics, dentists' studios, surgical
centres, anxitarcedsteper dellnagethedevixseand simlar environnents. 15
In the dental environnent, in particular, in order to deal with

hygi ene probl ens Theorpeddentc ostvsnaiwocralatss ekpl izattesmaddlivery

i nstrument washi ng equi pment is used, said equipnment, alt hough bei ng
very effectideyiceavdanprdsiogpleexcapéeratiray phecedufdcandf| whgchr beess
tinmes. 20This equipnment is normally used once a day or after the
treat neht ofstsam ertuppdiied vifesm | Bf ecriesgrised stpamsepopfce  is
furni shings, instrunents and apparatus nornally used are instead
washed and samitttiefed by the surgery assistant, using al cohol - based

di si nfectants 25which are atom zed by nmeans of sprayers, and dried
with WO 2007/ 10862 ERCRrOWR08A0007am, which may be superheated, is

used widely in all those applications which require
thorough disinfection and sanitization of the environment

10 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.

15 In the dental environment, in particular, in order
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 ﬁrocedure and long process times.

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

The set of furnishings, instruments and apparatus

normally used are instead washed and sanitized by the
surgery assistant, wusing alcohol-based disinfectants

25 which are atomized by means of sprayers, and dried with



2 paper towels. This operation is indispensable after treating
each patient and requires long operating tinmes. Systens using
saturated or al so superheated steam 5 have been proposed, the |latter
bei ng spr aY¥éW208YHBHdt t he objects to be sterilized by nBakET2§§6/040174

hi gh- pressure delivery device. However, these systens which use
steam while they are very effective fgr cleaning donestic or
industrial 10 environnents, instead have major |imtations when used

for steriliég Leneg@pplEcations of the type indicated above. I n
fact, in the known delivery devices, the jet of steam no matter how
powerful it is inhierBspepbhtpoRssHr &ndbspamshides pifisebeinep suppl ¢ah by
the source at high tenperatures, when it strikes the surfaces of the
obj ects to batskati hhdedeghised ehpey atperesingi thmase no | onger
suitable for the purpose, i.e. for the destruction of the. m crobial
activity present sgatthe saiichoobjznimateZ0Tore ebpectswfentiratndestpgam
invention is to provide a steamdelivery device which allows the

di si nf ezt i ohagadbsani progbsed, othsulghtel batnor spedyedl 2gnERFung s
and equi pnent, in particular but not exclusively those which are used
in a dentistbjestadity bapi stgrihikdach bWyvaepsepfed | ReShnRRePSEHE

regards the particular mcrobial W 2007/ 108021PCTRT2006/ 000174 3
delivery device.

However, these systems which use steam, while they
are very effective for cleaning domestic or industrial

10 environments, instead have major limitations when used
for sterilization applications of the type dindicated
above.

In fact, in the known delivery devices, the jet of
steam, no matter how powerful it is in terms of pressure

15 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.

20 The object of the present invention is to provide a
steam delivery device which allows the disinfection and
ganitization 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

25 effective manner as regards the particular microbial



activity which is to be destroyed. The object is achieved with
a, steam delivery device in accordance with Caim1 below. The
invention will now be described in greater 5 detail with reference to
an exanpl e Wi 208¥H8¥1cal enbodi ment, provided sol ely by Rel/1Gpos4o0174
non-limting exanple, illustrated in the acconpanying drawi ngs in
which: Figure 1 shows a vertically segtioned view of the 10steam
delivery device according to the invention; Figure 2 shows the
hori zont al | i e\l t i-MeEY . device along the |ine
[1-11 of Fiéﬁrgg%#gnﬁglg%&%%q%éggfgﬁggktg t he abovenenti oned fi gures,

1 schematically Eﬂgi 6B 85t 21 §ORUEDET QN aki S SR SEuN Ce 1 ithery Hevice
capacity of which to produce steam may be varied according to

requi renent 3, IbecsQuhEeE Wi fmychem hy veaywof exanple, a boiler with a
1500 Wcapacity supplying steamat a pressure of 3 bar or a boiler

with a nuch hi ghegheCapaedityi SUPMINILNOnSkears atdexcprieesiur énof griéatrar .
20 The steam supplied fromthe source 1, for exanple a boiler, is

conveyed, bysRBANS Qfitd PiREckentli Cliol s #ror exanple fdxibrectbeml
al so conventional, to the delivery device according to the invention
whi ch is depgbedigxeral |plyrRidd Eblele by 2%dhe d@t ter neonpinsesnd
tubul ar body 4 having an WO 2007/ 108021PCT/1T2006/ 000174 4 axi al
cavity 5 forpaapilasi delitstHmedody 4the provdmedwiinch drhgandfg 10
device, for exanple a conventional electric resistance 6 equi pped
with term nansck:for the powering thereof. 5At one of its ends the
t ubul ar body 4 is closed by .
- Figure 1 shows a vertically sectioned view of the
10 steam delivery device according to the invention;
- Figure 2 shows the horizontally sectioned view of
the delivery device along the line IT-ITI of Figure 1.
With reference to the abovementioned £igures, 1
schematically indicates a conventional steam source, the
15 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.
20 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.

25 The latter comprises a tubular body 4 having an



the end wall 8 which is provided with an opening 9 to which the steam
supply pipe 2 is connected by neans of a union 10, shown in Figure 1.
The opposite end 11 of the tubular body 4 is open 10and intended to
be seal i ngP @B by t he annul ar shoul der 12 of a par PCHET2396/04f G d
coaxially with the body 4. This part 13 has a tubul ar chanber

14, preferably with a circular cross-section, which extends axially
and 15 concentrically with respect to the body 4 on one side,

rel ative tohaianayhiak shewkden 1asiasdis. cyrhadpbapl 4bbdypiSvidedh
extends on the opposite side, being housed inside the axial cavity 5

of the body 4w th theftamngpt igeriek,a gbanbexahpflbet weenonvenendndy
and the end 20wal | 8. The surface of the cylindrical body 15
has, forned dikereiir, rediei=erle o cape pueidcwitk tterrhienslst €f ngdr the
cylindrical surface of the body 4, defines a helical duct 18. The
latter is cquieatied, tberede.side, to the chanmber 2516 into which the

steamis supplied fromthe pipe 2 and, WO .
20071108021PCT/ | E20QG(0QF 745 @mid hshot hevulsinidody anianalpaed by
groove 19 fornmed in the cylindrical body 15. ' Thi s annul ar
groove 19 i stHen éhdi datbmiunitciatti obs werbvideddwarhdast QFBFaoed FA
the body 15 and this 5 radial duct 20 is, in turn, in comunication
with a duct @fidrorred sbdsal |spopiyi @dpehe BedgonBecErgsed BEaRfect 2
bottom end and open via an orifice 23 energing inside the space
defined by turel qru Bl ashovaner Figure 1.
) The opposite end 11 of the tubular body 4 is open
10 and intended 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-gection, which extends axially and
15 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
20 wall 8.
The surface of the cylindrical body 15 has, formed
therein, a helical groove which, with the dinternal
cylindrical surface of the body 4, defines a helical duct

18. 'The latter is connected, on one side, to the chambex

25 16 into which the steam is supplied from the pipe 2 and,



The latter is therefore closed at the bottom 22 10where the orifice
23 is'formed and freely open with an opening 14b on the opposite

si de. In accordance with the invention, the cross-sectional
area "B" oWawer/tieedtber 14 and its opening 14b towards PEBRIEZOGA0UES | S
greater than the cross-sectional 15area "A" of the orifice 23 of the
duct 21 by a factor rangi ng between 305and 150. The assenbly
formed by the body 4 and the part 13 mAy be housed in a fixed

| ocation or hn%h%eo%%%é‘s 08e24cW LY Qﬁﬂ@iéx Zé:éwe VB OELMEd NG rk Lo heS

shown in Flgur e handle 25 may al sO have, arranged thereon,

a pushbuttop g@nggicggtbg§§lﬂg and interrupting the supply of steam
fromthe souy 1, In a conventi onal manner. I n accordance with

the invention, tbhg;delduais.deyiesrs WBY GOMPAT SELE D apkmrinLeaiant ed
radially to the 25part 13 and in comrunication with the chanber 14 by

means W020Q7Z4108021R6T41 T20R8/ Q0 174rfe0f in phee Kiphieh sdavsnis om
the bottom of the tank. The latter is intended to contain a

liqui d,5 dengtgdaby 328t RoFii@Yr 8n2tukf, bénadeeuhDod tieors tebirh dar durg:
dellvery thereof. The liquid is a disinfectant or a
21 formed axially inside the body 15, closed at the
bottom end and open via an orifice 23 emerging inside the
space defined by the tubular chamber 14.
The latter is therefore closed at the bottom 22
10 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

15 area "A" of the orifice 23 of the duct 21 by a factor
ranging between 30 and 150C.

The assembly formed by the body 4 and the part 13
may be housed in a fixed location or ingide a casing 24
with handle 25 for manoeuvring it, as shown in Figure 1.

20 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.

Tn accordance with the invention, the delivery

device 3 may comprise a tank 27 comnected radially to the

25 part 13 and in communication with the chamber 14 by means



5 cl eansi ng agent or an aromatic substance and suction thereof inside
the chanber 14 may take place, for exanple, by nmeans of the Ventur
effect along the pipe 28, caused by the flow of steam bei ng

del i ver ed. W #¥H/t8®81above description it is clear that, PCHEHPG0HFH ng
operation of the pushbutton 26 or an equival ent control device, if
the apparatus is in a fixed |ocation, the steamis supplied fromthe
source 1 to the chanber 16 of the body 4 fromwhere, via the helical
duct 18, thergropVgelfsandirRdivdwsion?@hel boreanhes the axmial duct
1521 which perforns the action of a delivery nozzle. Duri ng
travel al ong theThel neglktedues iBrehfiefihocetentain seligtadcedéndised
activated, the steam supplied fromthe source 1, if required, is
super heatedwgr 29 any vagereerndered tet ahfigedr yro 20Hhe steganm during
therefore, in the region of the orifice 23 energes inside the space
defi ned by tdediwvelyl arhedwmber Pheshitduidrds e r déeinfeetdanpacy a
relative to the surrounding free environnent. The expansi on of the

st eam i isi delchesiegt ragerd envi ronremmadfict heukbkamhes BADSEReERPDr e
takes place with a cooling action which is 7 notably |ess than that
whi ch woul d theewefi f inkéder i fhee @antmrre tld emeivge takeecPipcensi Her
the external free environnment. It follows that, at the outlet of the
tubul ar 5 sectampileof Wshemedasrbef the Veatsréamideiatl FevesthRa BiREgh
tenperature which remains substantially unvaried until it strikes the
tool s or thesequamsedt bvotbe &leviof Aipahelas deldNeyest t he
delivery device according to 10 the present invention was detern ned
by neans of a sefrem oftheéxp@tiovent SesepePaiPAg LEst $SusFAGaEt SRR
supplied froma boiler at a pressure of 3.7 bar with a throughput of
100 gré%nes/ﬁﬁ%ﬁﬂﬂinamoﬁﬁ§éplpﬁeoﬁsﬁh%fp%ﬁﬁﬁﬂﬁEQ¥b§@éFF'?ﬁeeﬁggﬁggﬁPEre

of the steam neasured at the orifice 23 .. . .
control device, 1f 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, wvia thé helical duct 18, the

groove 19 and radial duct 20, it reaches the axial duct
i5 21 which performs the action of a delivery nozzle.

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

20 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

25 therefore takes place with a cooling action which is



15was, in all the tests, kept at 100C. The tests were carried
out detecting the tenperature at which the steam emtted fromthe
delivery device according to the invention, managed to strike the
surface toR2ETVEBIA zed situated at 30 nm from t he opeRFHETAWHPOBG of
t he chanber 14 upon variation in the cross-sectional area "A" of the
orifice 23 and variation in the cross-sectional area "B" of the
openi ng 14b. The axial length of the chanber 14 was, in all the
tests, equahotabl0 lemns Hienr edaltt svidfcht hevixperdavential tlestsrifice
referred to 25above are shown in the following table: WD

2007/ 108021RGCT/ #d2606/D0ehe498 REStACEI Y TENPERATURES) exCRr8ELT free
e , CRSECT 0 85 MO0 13 nmO0 17 mm

environment.
It follows that, at the outlet of the tubular
5 section of the chamber 14, the steam still possesses a
high témperature which remains substantially unvaried

until it strikes the tools or the egquipment to be

sterilized.

The efficiency of the delivery device according to
10 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 use of a superheater.
The temperature of the steam measured at the orifice 23
15 was, in all the testes, 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

20 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

25 above are shown in the following table:



021.5 MO 36 MM O 58 mm Free outlet 0 1
42C 67C 0 2.5 mm 83C 92C .5 mm 80C 94C 85C 87.5C 62C

WO 2007/108021 PCT/IT2006/000174
8
RESULTS (TEMPERATURES)
ep.sxcr | & B.5 | & 13 @17 | 21.5 & 36 & 58 Free
CR.SECT mm TOIR mm n puiiaid MM outlet
Z 1.5 mm | 80°C 94°C ggec | 87.5°¢C g2°C 42°C g7°C
& 2.5 mm | B3°C 92°¢C so°c | 87.5°C 70°C 49°C 74°¢
Z 3 mm B4°C 91°C 94°Cc | 8%°C 71°C 50°C g2eC
5 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
10 ocpening 1l4b, of the tubular chamber 14, having a diameter
of 13 wm or with an orifice having a diameter of 3 mm
together with an opening 14b of the tubular chambexr
having a diameter of 17 mm. In both cases, the
temperature of the steam measured on the surface of the

15 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-



90C 87.5C 70C 49C 74C 0 3 mm 84C 91C 94C 89C 71C 50C 82C

As can

be seen fromthe data shown in the Table, the maxi numefficiency, in
ternms of tenperature still possessed by the jet of steam which | eaves

the deliveMP Y&V1B1according to the invention, is obt aPREHHRYNOEH

orifice 23 having a dianeter of 1.5 nmand with an
9

gsectional area "B" of the opening 14b had a value between

30 and. 150 times the cross-sectional area

of the

orifice 23, for the same axial length of the tubular

chamber 14.

5 The dimensions and the form of the casing 24 and the

materials used for manufacture of the delivery device may

ocbviously wvary depending on the reguirements,

without

thereby departing from %the scope of the invention as

aonin

described above and claimed below.

10



10 opening 14b, of the tubular chanber 14, having a dianmeter of 13 mm
or with an orifice having a dianmeter of 3 mmtogether with an opening
14b of the tubul ar chanber having a dianeter of 17 nm In both cases,
the tenperature of the steam neasured B the surface of the 150bject
to be sterilized was equal to 94C. However, the efficiency in
terms of tenperature and therefore skepihgzati on was acceptable al so
with combinations of different dianmeters whenever the cross-

sectional area "B of, the Qpen ngJddh hadya-Malie petyeen. 3ﬁzﬂndfg.<§-p the

times the cross- sectlonal area "A" of the orlflce 23, for t sane
axi al 1 gpgth. of L&wﬁ Lubyharnchapber .14 sﬁwﬁlgan‘%e&hoasp@egshb@swmeam

of the casing 24 and the nmaterials used f manuf acture of the

del i very devi ceiiay; Obyhousty, var k@%@%@dlmmﬂ heL £)eaphs eABMSE around
wi t hout thereby departing from t he scope of the invention as

descri bed. abgyg. anfeckal PR beliowW.cel0 (230 QA MBe nozzld. H8YBs, said

delivery device conprising a nozzle (21) fromthe orifice (23) of

whi ch t bgp st £amsaRptt ed1 iy Opranpr 8ss4eh Sed St eapbeOMi Cend Y228 and open
emtted, a tubular chanber (14) positioned around the zone where the
orifi CeaQZ%eofoﬁghes nazzkgdenmnees, tisahthH ubnl @ ehanbereamld)s bakngvered
closed at its bottomend (22) and open at the opposite end (14b)

t hr ough; whi Ch niches ¢ eadhhsndekbyuered ithko dhp@nyvi eenment stovardsd,hethe
objects to be sterilized, the cross-sectional area (B) of said

t ubul ar cebasbesc{dMhal Sagegatel tlransdike LS sectdnal area (4) gobater
the orifice (23) of the nozzle (21), characterized in that the
cross-segbhonale argasEBieoticnid tathul arachatbethé 14)r isirdeounss ng drhethe
zone where the orifice (23) of the nozzle (21) energes is greater

than thecgrDss{3ert i chataatesi{dh) 0f tHe: aHd icey(s23kcafiohhe Bozal €B) of

by a factor rangi ng between 30 and 150. 2. Delivery device
accor di sgitiotGhaiar 1 cheh&eact @rd)z edh i rourhiingt ghecr 0ose Selc¢toNt(B) cofifice
sai d tubul ar chanmber (14) is circular. 3. Delivery device

accordi ng3to & aitte 1ncaz3ae chaiactenewzeds | nst hgtrether satlthit ublllear cross-
chanber (14) extends concentrically with the |ongitudinal axis of the
nozzl e GBityiovel arpaedédeodi réck siridiight €EOtioh.the nozzle by a factor

ranging between 30 and 150.

2. Delivery device according to Claim 1, characterized in
that the cross-section (BY of said <tubular chamber (14) is
circular.

3. Delivery device according to Claims 1 to 2, characterized
in that the said tubular chamber (14} extends concentrically with
the longitudinal axis of the nozzle (21) over a predetermined
straight section.

4. Delivery device according to Claims 1 to 3, characterized
in that the delivery orifice (23) of said nozzle (21) 1is situated
orr the closed bottom (22) of the said tubular chamber (14).

5. Delivery device acceording tc Claims 1 to 4, characterized

in that it includes a device (15) for drying and superheating the



4. Delivery device according to Clains 1 to 3, characterized in that

the delivery orifice (23) of said nozzle (21) is situated on the

cl osed bottom (22) of the said tubular chanber (14). 5.

Del ivery device according to Cains 1 to 4, characterized in that it

i ncl udes a device (15) for drying and §dperheat|ng the 11 stean1

sai d devi ce being positioned upstream of said nozzle (

Del i ver ¢ t88% c8238 cor it my ?%ﬁﬁﬂEQQﬁ§tf°PSd5uPEEé?%Et%ﬁ|%%&9|Q?Z@H§t ?%

i ncl udes a tank (@%i for containing a |iquid é29) to be added to the

st eam duri ng®del i V&hyY ef%ér%eo‘flcesé‘lcﬁotréhiig(?‘?) iy ¥ iS%%ed t Sheracssryzed

t ubul ar chanber g and Iaced in connunlcatlon with the |nter|or of
the | at t&r “B§tme FUQE t Foh2htans’ | 29T Ccntal“?“goéﬂ ilygpyd dé%?beto be
accordin d ai i n which, sai i d a dj |nfecta

o banerEtacentt s S ohet E%ng%fcye bideof s s | faf a@ sing
accordin it ri ses

Casing (oapd gPﬁ'tgsnaﬁaﬁusPPﬁgg%Zﬁ%%ﬁ%ég 14 fggftpolat ST ForaBarGetion
R N E N A S e A
nozzl e (21)'7. Delivery device according to Claim 6, in which said
ligquid (29} is a disinfectant or a cleansing agent c¢r an aromatic
substance.

8. Delivery device according to Claims I to 7, 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 (1) towards the neczzle (21).



