APPARATUS FOR. STERI LI ZATI ON BY STEAM W TH ADDI TI ONAL HEATI NG MEANS 5

TECHNI CAL FI ELD The présent invention relates to an—apparatus -for _ _
sterilization by steam which generates and injects steam and nore
particularly to a steamsterilization apparatus that nmay i ncﬂmmm’mmm
tenperature of steamto a desired range 10 by reheating the ,wMizs
-generated by a steam generator -and injected through an .injection«eugs by
means of a heating anplifying means and accordingly further inmprove
sterilization and cl eaning effects. 15 BACKGROUND ART A st eam

o gener abEPRRRIER Hak, s tlon B Phede WPtk B RE SRR CRRMraG T

stemsterilization apparatus is widely used for cleaning flow 20 tubes or
interior of steamcleaners and steam MEPNgashers as wel | as
chilling/heating machi nes, beverage vendi ng machi nes and air conditioners.
The steam sterilization apparatus generally includes a steam generator for
heati ng water to generate steam and an 1

5 TECHNICAL FIELD

The present invention relates to an 'apparatus for
sterilization.by steam, which generates and injects steam,
and more pqrticularly' to a steam sterilization apparatus
that may increase a temperature of steam to a desired range

10 by reheating -the steam, which .is generated by a steam
generator'and injected through an injection gun, by means of
a heating amplifying means and accordingly further improve

sterilization and cleaning effects.

15 BACKGROUND ART

A steam sterilization apparatus is used for instantly
heating and evaporating water to generate a high—temperaturé
steam and then injecting the steam, .and the stem
sﬁerilization apparatus is widely wused for cleaning flow

20 tubes or interior of steam cleaners and steam car washers as
well as chilling/heatiné machines, beverage vending machines
and air conditioners.

The steam sterilization apparatus generally includes a

steam generator for heating water to generate steam, and an
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injection gun for intermttently injecting the generated steamtoward a
target. The steam generator is generally connected to the injection
-gun by neans of a tube with a length of about 1 to 5 2 m so the steam
generated by the steam generator is naturally cooled while being
transferred to the injection gun through the tube. In this reason, in many
.cases, the steaminjected to the outside frequently has a | ower tenperature
than a desired | evel. 10For exanple, a steam generated by the steam
generator generally has a tenperature of about 130C, but a steami njected

to the outsi.de through the injection gun via the tube generally has a

t enper at urgIGEESELL S9PC. T TRESRT PEnt by o ATEIPST I (S o IPBRERSE
tenperature, 15 sterilization/disinfection effects for renoving nol ds or
bact eri a &t¢ad daviary wasArELFuncti ons are deteriorated. DI SCLOSURE

Techni cal Probl em 20The present invention is designed to solve the probl ens
of the prior armthe amteser glemregrator s ian glgnectaldfy t nennected to the

injection gun by means of a tube with a length of about 1 to
5 2 m, so the steam generéted by the steam generator is
naturally cooled while being transferred to the injection
gun through the tube. In this reason, in many cases, the

steam injected to the outside frequently has a lower

temperature than a desired level.

10 For example, a steam generated by the steam generator
generally has a temperature of about 130°C, but a steam
injected to the outside through the injection gun wvia the
tube generally hés a temperature of about 90°C.

If the injected steam has a lowered temperature,

15 sterilization/disinfection effects for removing molds or

bacteria and cleaning/washing functions are deteriorated.

DISCLOSURE

Technical Problem

20 The present invention is designed to solve the problems
of the prior art, and therefore it is an object of the
present invention to provide an apparatus for sterilization

by steam, which may reheat a steam; generated by a steam



present invention to provide an apparatus for sterilization by steam which
may reheat a steam generated by a steam generator and transferred via a
‘tube, to a desired tenperature by nmeans of a heating anplifying means
before the steamis finally injected, thereby giving a steamof a suitable
tenperature in accordance with its usage and thus 5 inproving
sterilization, disinfection and cleaning effects. Technical Sol ution

In order to acconplish the above object, the present invention provides an
apparatus for sterilization by steam 10 which includes a steam generator
for heatin% water to geperate a _steany an injection gun for injecth% t he
st eam gen8FREERURF t RNt e SRPREEEFEESr ; A F | ov t GHESact ity a8 adpstRed

t hrough which the steam-generated by the steam generator noves to the

i nj ecti on tgUPeTATHLE hedt MeGNES @hpki fgaiyl meafsPiladaridedn@Ans heeitRrect i on
gun to reheat the steam noved through the flow tube, to a predeterm ned

t enper at utthebeftram bes nginajldgt eichjected, Prle¢rehpl givihg leastiemmanpl iaf yi ng
means i ncludes an anplification tube through which the steam noved via the
20 flow t ¥hE dab 1@ Vvieshpardeaté ngnmeaitoddindwaki oy tike amddd i gaadi ehulsube,;
and an insulation layer for intercepting a heat of the heating neans, which
i's tragsf amRutigd e QUi A6 i A, adh M hestel by eandhe188at hg0eaBLEEYI NQ
nmeans :

Technical Solution

In order to accomplish the above object, the present
invention provides an apparatus for sterilization by steam,
10 which includes a steam generator for heating water to
generate é steam; an injection gun fdr injecting the steam
generated by the steam generaﬁor; a flow tube acting as a
path through which the steam generated by the steam
generator moves to the injection gun; and a heating
15 amplifying means installed at the injection gun to reheat
the steam, moved through the flow tube, to a predetermined
temperature before being injeéted;
Preferably,f the .heating amplifying means includes an
amplification tube through which the steam moved via the
20 flow tube i1is moved; a .heating means for heating the
amplification tube; and an insulation layer for intercepting
'a.heat of the heating means, which is transferred to the
outside.

As an alternative, the heating amplifying means
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-according to the present invention may include a heater with a rod shape; a
st eam novi ng tube wound around the heater so as to be capabl e of being
-heated by the heater, the steam noving tube allowing the steamto nove
therein; and an 5 insulation layer installed to an outer side of the wound
steam novi ng tube. The steam noved via the flow tube is heated by the
‘heater while the steamis noving through the steam noving tube. As an
alternative, the heating anplifying neans may 10 include a heating coi

tube installed in connection with the flow tube and allow ng the steamto
be novabl e therein, the heating coi| tube being wound into a coil shage and
capabl e oRCEETAGNRe&Ce NSy PX SRR BRI O M AN Rhkifet # oRerB§Er Wit
installed to an outer side of the wound heating coil tube. 15 The steam
noved vi aat hedf |shadaibe | stémmt mdvihgl subke woreamarounsyi rige t heatgh €he

heating coil tube. As an alternative, the heating anplifying neans may
i ncl ude apsamy ibhé cabpapleuhss tbedngh hehiteld the sheamhemresd Vilee t beehiow
tube noves; a heating coil installed in the 20 anplification tube and

capabl e 0f,cReHRY BEBEEh PYoRi REWINSOWieam t B8 heabé NG retdibei rgawuad
into a coil shape; delaying neans installed in the anplification tube to

del ay a n?%%%ﬂa%ﬁ%ﬁp.ng%Pejﬁﬂﬁfgff t EsiﬂPVBﬁee%h%QHﬂb,EEetﬁﬂleEhﬁatiOn

tube; and an Tnsulation Tayer Installed around the anplification tube. The

[ h h th lifi i be is.h d : coi |l .
L0 IO, 08 RSO BB KGRl el TSRO Y e, AlD0: 50

anplification tuhe through the s m noved via | .
P heated by the geater vr% e the steam is moving through the

steam moving tube.
As an alternative, the heating amplifying means may
10 include a heating coil tube installed in connection with the
flow tube and ailowing the steam to be movéble therein, the
heating coil tube being wound into a céil shape and capable
of being heated by a power source; and an insulation layer
installed to an outer side of the wound heating céil tube.
15 The steam moved via the flow tube is heated while the steam
is moving through the heating coil tube.

As an alternative, the heating lamplifying means may
include an amplification tube through which the steam moved
via the flow tube moves; a heating coil installed‘in the

20 amplification tube and capable of being heated by a power
source, the heating coil being wound into a coil shape; a
delaying means installed in the amplification tube to delay
a moving speed of thé steam that is moving through the

amplification tube; and an insulation layer installed around
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5 the flow tube noves; a heater installed in the anplification tube and
capabl e of being heated by a power source, the heater having a rod shape; a
-coi | wound around the heater along a length direction of the heater in the
anplification tube; and an insulation |layer installed around the 10
anplification tube. The steam noving through the anplification tube is

‘heated by the heater. Preferably, the heater and the coil are’
installed at a predeterm ned interval such that the steamis capabl e of
novi ng between the heater and the coil, and the 15 anplification tube and

the coil are installed at a predeterm ned interval such that the steamis
capabl e ofhgovPRglBEdReEAChe tHOSi ng ARSI | FEEERY OROVLBE aRhBYPHENcoFPE
More preferably, the apparatus for sterilization by steam further includes
a del ayi ngmpdarfs cher cge drdss iy heated Ikyiv ke et i@ ¢@ehm noving in the
anplification tube. As an exanpl e of the delaying nmeans, a spring
inserted into ke anpldftiemidtoivé ubeheayhbetingd.amplifyfmopt imerarexamplye of
t he delaying neans, a plurality of interference plates alternately forned
at differeniiusecaih oampofi rakaicAker she ehrbhghanhé f seabmomdwdre tray be
used. Preferably, the anplification tube has a bent shape to forma

P'nglr 311% ty ok RASIAIRDe AUvAddid i dhe; qophifdigathopntubgpMayi byt Bar
tube and capable of being heated by a power éource, the -
heater having a rod shape; a coil wound around the heater
along a length direction of the heater in the amplification
tube; and an insulation 1layer. installéd around the

10. amplification tube. The steam moving through  the

amplification tube is heated by the heater.

Preferably, the heater and the coil are installed at a
predetermined interval éuch. that the steam is capable of
moving between the heater and the coil, and the

15 amplification tube and the coil are instailed at a
predetermined interval such that the steém is capable of
moving between the heating amplification tube and the coil.

More preferably, the apparatus for sterilization by
steam further includes a delaying means for decreasing a

20 flow rate of the steam moving in the amplification tube.

As an example of the delaying means, a spring'inserted
into the amplification tube may be used.

" Another example of the delaying means, ' a ﬁlurality of

interference plates alternately. formed at different
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a heat plate additionally installed to a part of an inner side of the

anplification tube. Mor eover, a coupler for attaching or detaching
-a cl eaning nozzle may be installed at an outlet of the heating 10
anplifying nmeans. . . Here, the apparatus for sterilization by steam

preferably has a heat sink, wherein the heat sink is provided at an outside
.of the insulation |layer and has a plurality of circulation holes formed
therein and a spacer 15 protruded on an inner side thereof. DESCRI PTI ON OF
DRAW NGS Fig. 1 is a schematic view schematically show ng an '
apparatus for sterilization by steam (hereinafter, referred 20 to as_an

' st eam st dPFRLAMSoR Tafihr HARAY ) ShE 0Pl hget &P ifiste tehibdi tRAIt M3Y Phe
present invention. Fig. 2 is a block diagram show ng i nner
configuratised.of the steam sterilization apparatus of Fig. 1. Fig. 3 is an
expl oded perspective view showing an injection gun, a heating anplifying
means and a cl eaeifedandzz| eclenphmyeificat henstebm sty id iZatt oshappatat us
of Fig. 1. Fig. 4 is a sectional view showi ng the heating
form a plurality of passages. '
5 In addition, the amplification tube may further include
a heat plate additionally installed to a part of an inner
side of the amplification tube.
Moreover, a coupler for attaching or detaching a
cleaning nozzle may be installed at an outlet of the heating
10 amplifying means.
Here, the apparatus for sterilization by steam
preferably has a heat sink, wherein the heat sink is
provided at an outside of the insulation layer and has a

plurality of circulation holes formed therein and a spacer

15 protruded on an inner side thereof.

DESCRIPTION OF DRAWINGS

Fig. 1 is a schematic view schematically showing an
apparatus for sterilization by steam (hereinafter, referred
20 to as an ‘steam sterilization apparatus’) according to a’
first embodiment of the present invention.
Fig. 2 1is a block diagram showing inner configuration
of the steam sterilization apparatus of Fig. 1.

Fig: 3 is an exploded perspective view .showing an .
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5 anplifying neans provide at an end of the injection gun enployed in the
steam sterilization apparatus of Fig. 1. Fig. 5 is an expl oded

-per specti ve view showi ng the heating anplifying neans enployed in the steam
sterilization apparatus of Fig. 1. 10Fig. 6 is a sectional view show ng
anot her exanple of an anplification tube enployed in the steam
.sterilization apparatus of Fig. 1. Fig. 7 is a perspective view
showi ng one exanple of a delaying neans provided in the anplification tube
enployed 15 in the steamsterilization apparatus of Fig. 1. Figs. 8(a) to
8(d) are sectional views taken along the |ines a-a', b-b', c-c' _and d-d' of
Fig. 7, réggectiled ygun, a hpating aupheiypedt MARNE e®Shdi RgCaRdtFer
exanmpl e of the anplification tube enployed in the steamsterilization 20
appar at us nofzzRieg employed irFithe 19k ¢am asterilonationeappakahual efigFtilge | i ne
A-A of Fig. 9. Fig. 11 is a sectional view show ng that the cleaning
nozzl e i sicoupled to an end of the heating anplifying nmeans

Fig. 4- is a sectional view showing the heating

5 amplifying means provide at an end of the injection gun
employed in the steam sterilization apparatus of Fig. 1.

Fig. 5 is an exploded perspective view showing the
heating amplifying means employed in the steam sterilization
apparatus of Fig. 1.

10 -Fig. 6 is a sectional view showing another example of
an amplification tube employed in the steam sterilization
apparatus of Fig. 1.

Fig. 7 is a perspective view showing one example of a

delaying means provided-in the amplification tube employed
15 in the steam sterilization apparatus of Fig. 1.

Figs. 8(a) to 8(d) are sectional views taken along the
lines a-a’, b-b’, c-c’ and d-d’ of Fig. 7, respectively.

Fig. 9 is a perspective view showing another example of
the amplification tube employed in the steam sterilization

20 apparatus of Fig. 1.

Fig. 10 is a sectional view taken along the line A-A of
Fig. 9.

- Fig. 11 is a sectional view showing that the cleaning'

nozzle is coupled to an end of the heating amplifying means

7



of the steamsterilization apparatus of Fig. 1. Fig. 12 is a

secti onal

vi ew showi ng a heating anplifying neans enployed in a steam

:sterilization apparatus according to a second enbodi nent of the present

invention. 5 Fig. 13 is a sectional view showing a heating anplifying nmeans
enployed in a steamsterilization apparatus according to a third enbodi nent

.of the present invention. Fig. 14 is a sectional view showing a
" heating anplifying nmeans enployed in a steamsterilization apparatus 10

according to a fourth enbodi nent of the present invention. Fig. 15 is

a perspective view showing an anplification tube and a del ayi ng neans

enpl oyed PhA the BESEIMEGteFHliAAHP IR IFIY PL 1319
secti onal

sterilization &pparati® atsordi ngeedariofal t hveéawodisheming tdhe peaséng
invention. < Reference Synbols of Essential Parts > 100: steam

gener at or 2RR1 iifRiieet nAangURmMIIBAEAG fiove tsbeard 08t e 600i za0Don88Ppalraatisng
anpl i fying means 500: cl eaning nozzl e BEST MODE

10

15

20

according to a second embodiment of the present invention.

" Fig. 13 is a sectional view showing a heating
amplifying means employed in a steam sterilization apparatus
according to a third embodiment of the present invention.

Fig. 14 1is a sectional view showing a heating

amplifying means employed in a steam sterilization apparatus

‘according to a fourth embodiment of the present invention.

Fig. 15 is a perspective view showing an amplification
tube and a delaying meaﬁs employed in the heating amplifying
means of Fig. 14.

Fig. 16 1is a . sectional view showing a heating
amplifying means employed in a steam sterilization apparatus

according to a fifth embodiment of the present invention.

< Reference Symbols of Essential Parts >
100: steam generator 200: injection gun
300: flow tube

400, 600, 7OQL.800: heating amplifying means

500: cleaning nozzle

BEST MODE

Fig. 16 is a
vi ew showi ng a heating 15 anplifying neans enployed in a steam



Hereinafter, preferred enbodi ments of the present invention wll be
described in detail with reference to the acconpanying drawi ngs. Prior to
‘the description, it should be understood that the terns used in the
specification and 5 the appended cl ai s should not be construed as |imted"
to general and dictionary neanings, but interpreted based on the neanings
.and concepts corresponding to technical aspects of the present invention on
the basis of the principle that the inventor is allowed to define terns
appropriately for 10 the best explanation. Therefore, the description
proposed herein is just a preferable exanple for the purpose of

i | lustrations SEEINFHRESMt erERTeBr R mi EMPORAdTSESFe AT t nEREnVvBREFEAL so
it should be understood that other equivalents and nodifications could be
made t her ényenttiiesutwidepadpe | dgsesibedmithaedsii] twiiHy sebprenfet ke the

i nvention. Fig. 1 shows main conponents of an apparatus for

steril i zaticamparstieam dteroaaf t ePripef eor ethd cdescaipt am stier ishiozdd on
apparatus) according to a first enbodi nent of the present invention, based

on their PYenaidsstded Ehgt 2he0 t&rms blisel dinagiam spewi Agc&8L6n and
conponent . Referring to Figs. 1 and 2, the steamsterilization

appar atus ¢fe tliepdhdisy eThadismeiMong! Haes e skeastgaBar alor1dRdcéar to
instantly heating water to generate a steam an injection gun 200 for

T e R P e R R e
he i nj octitn TSRS e SHEGRT Gerer B oo T0mPnEPubEe B GaTer PR 10
of the present invention on the basis of the principle that
the inventor is allowed to define terms appropriately for
10 -the best explanation. Therefore, the description proposed
herein is just a preferable example for. the purpose of
illustrations only, not intended fo limit r the Scope of the
inventioh, so it should be understood that other equivalents
and modifications could be made thereto without departing
15 from the spirit and scope of the invention.

Fig. 1 shows main components of an apparatus for
sterilization by steam (hereinafter, referred to as a steam
sterilization apparatus) according to a first embodiment of
the present invention, based on their functions, and Fig. 2

20 1is a block diagram showing each component.

Referring to Figs. 1 and 2, the steam sterilization

apparatus of the first embodiment includes a steam generator

100 for instantly heating water to generate a steam, an

injection gun 200 for injecting the steam generated by the

9



configured to store a predeterm ned anount of water,. and a steam generating
unit 20 for instantly heating the water supplied fromthe water tank 10 to
:generate a steam The water tank 10 is filled with water through a water 10
supply hole (not shown), and the water stored in the water tank 10 is
supplied to the steamgenerating unit 20 through a water supply tube 50 by
-means of a driving force of a punp 40. Preferably, a one-directional check
~valve 52 is installed at the water supply tube 50 so as to prevent 15 backf
| ow of water. The steam generating unit 20 includes a heating bar 22
heated with a power source supplied froma, power source 60 connected to an
ext er nal ﬁ&ﬁéﬁteﬁ?ﬁ?ﬁﬂ?o%.mﬂgehng%MnQﬁaFH%% 2 AMpddid &% u e3P out8p

peri phery of the heating bar 20 22, and an insulation material 26

surroundi ngsaaldederatsittde ofinjéetivwndgng BAVertat uthet. the stedhe whnAddi ng
wat er tube 24 is successively connected to the water supply tube 50

ext endi ngaf FQ@w rexbaateo tianke 0l eah ok deadtnand evapstasesgeherstppl ied
water to generate a preferably nmade of nmetal containing copper or its

al oy withoexel lieftedieyrmurcaguctivity. More preferably, the w nding
water tube 24 is wound to configure subsequent 5 |am nates fromthe outside

to theginside gnd heQuier ehRlieny afod heiaaldds BT BRersockial uhe
ual r

wat er ?Iomﬁng therein is gra y heated omthe outside and entirely

evaporate%o%%f&%%édwgg nggé a predetermined amount of water, and a

steam generating unit 20 for instantly heating the water
supplied from the water tank 10 to generate a steam.
The water tank 10 is filled with water throﬁgh a water
10 supply hole (not shown), and the water stored in the water
tank 10 is supplied to the steam generating unit 20 through
a water supply tube 50 by means of a driving force of a pump
40. Preferably, a one-directional check valve 52 is
installed at the water supply tube 50 so as to prevent
15 backflow of water.
The steam generating unit 20 includés a heating bar 22
heated with a power source éupplied from a power source 60
connected to an external power terminal, a windihg water
tube 24 wound around an outer periphery of the heating bar
20 22, and an insulation material 26 surrounding an outer side
of the winding water tube 24.
The winding water tube 24 is successivély connected to
the water supply tube 50 extending from the water tank 10

and heats ‘and evaporates the supplied water to generate a

10



At this time, the power supplied to the heating bar 2 10 may be adjusted. in
order to control a tenperature of the steam generated by the steam
.generating unit 20.For exanple, a greater power than a conmpon one is
supplied to the heating bar 22 in order to obtain a steam of a higher
tenperature, and a snaller power than a common one is 15 supplied to the
-heating bar 22 so as to obtain a steamof a | ower tenperature. The supply

of power nmay be controlled by a-controller 70. The steam generated at
the winding water tube 24 is transferred to the injection gun 200 through
the steam 20 supply tube 54 and the flow tube 300. .. Reference

synbol 56Stfam-g. Faleptadént BUBPPFess U gdigeintheVBEBEsUFEPGarfe 36
nmeasures a pressure of steamon a flow path in real tinme. Wen a neasured
pressur e pselfiegiadrl vt headen qft edstasl ndoreth val e, coppepressite galugy Héthsends
its signal to the controller 70. The controller 70 receiving the signal may
control aexakatiental vthedZnd D beonpeacaiedtguch t hidrd hepss Banabsy par tihal | y
di scharged outwards. 5The flow tube 300 gives a path along which the steam

gener at ed By dikg sl,aeergepghat i Hg Uk t RAHPVES t echhe gukieeCElLIBBgURN200,
and the flow tube 300 is generally nmade of a flexible ﬁose made of

synthegi ¢ 165IH Qs Pleggh Cenlbrsupseher abby. cife NOMIRYEN Jifbihe Obukher
insul ation material -
periphery of the heating bar 22, so that the water flowing
therein is gradually heated from the outside and entirely
evaporatéd.at the inner side.
At this time, the power supplied to the heating bar 22
- 10 may be adjusted in order to control a temperature of the
steam generated by the steam generating unit 20. For
example, a dJreater power than a common one is supplied to
the heating bar 22 in order to obtain a steam of a higher
temperature, and a smaller power than a common one 1is
15 supplied to the heating bar 22 so.as to obtain a steam of a
loWer temperature. The supply of power may be controlled by
a -controller 70.
The steam generated at the winding water tube 24 is
transferred ‘to the injection gun 200 through the steam
. 20 supply tube 54 and the flow tube 300. |
Reference symbol 56 in Fig. 1 represents a pressure
gauge. The pressure gauge 56 méasures a pressure of steam
on a flo& path in real time. When a'meaéured pressure 1is

higher than a predetermined value, the pressure gauge 56

11



10 may surround an outer part of the flow tube 300 such that a heat-loss is
not generated during the steam fl ow ng process. Though t he steam
-generator 100 of the present invention has been illustrated based on the
figures, the present invention is not limted thereto, but any steam
generator 15 may be adopted in the present invention if it can heat water
-and generate a steam - The injection gun 200 is used for finally
injecting the steam as schematically shown in Fig. 3. As shown in Fig. 3,
the injection gun 200 is connected 20 to the flow tube 300 and receives the
steam generated by the steam generator 100. The injection gun 200 nma

internittéﬁﬂ@?i#ﬁ%c?i§n§%e§mlﬁb%nﬁPBEFﬁﬂﬂﬁﬁ(ﬁoa”tﬁﬂiyﬁo%ﬁﬁ?%%ﬁélép The
trigger switch 210 is connected to the controller 70 and its manipul ation
si gnal torekeivdmgr other signalhenzpncovitired 70 spdrsyorval vses2art® npécti on
val ve 80 in accordance with the mani pul ation signal to inject a steam

t hrough t bgeirjteet i ugun 208t or that eseepin | Njeectpant Ddliye 8isthamged
According to the first enbodi ment of the present invention, the heating
anpl i fyi ngurears400 is provided at an end of the injection gun 200 so that
the steam noved t hrough the flow tube 300 is reheated to a predeterm ned 10

tenpergture befge PRLPIL|BEEHRA gives a path along which the steam
generated by the steam generating unit 20 moves to the
injection gun 200, and the flow tube 300 is generally made
of a flexible hose made 6f synthetic resin or plastic. More
preferably, a non-woven fabric or other insulation material
10 may surround an outer part of the flow tube 300 such that a
heat loss is not generated during the steam flowing process.
Though the steam generaeor 100 of the present invention
has been illustrated based on the figures, the present
invention is not limited thereto, but any steam generator
15 may be edopted in the present invention if it can heat water
»aﬁd generate a steam.
The injection gun 200 is used for finally injecting the
steam, as schematically shown in Fig. 3.
As shown in Fig. 3, the injection gun 200 is connected
20 to the flow tube 360 and receives the steam generated by the
steam | generator =~ 100. The injection gun 200 may
intermittently inject a steam by manipulation of a- trigger
switch 210.

The trigger switch 210 is connected to the controller

12



As necessary, a coupling part 402 for attaching or detaching a cl eaning
nozzl e 500 may be prepared at an end of the heating anplifying neans 400.
‘Fi'gs. 4 and 5 show the heating anplifying nmeans 400 in 15 nore detail.
Referring Figs. 4 and 5 together, it would be understood that the heating.
anplifying nmeans 400 is coupled to an end of a housing 220 of the injection
.gun 200. Though not shown in detail in the draw ngs, the heating anplifying
means 400 may be detachably coupled to the end of the 20 housing 220 of the
injection gun 200 by nmeans of screwing or fitting. As an alternative, the
heating anplifying neans 400 may be integrally coupled to_the end of the
housi ng 278 N4 hatfnredrited 8P 09l gt n§Ca v duerF Al prsceds. ThRES
heati ng "anplifying neans 400 according to the present invention includes
an anpl i f coatirod ltleabe 781 0crennecied cllosas ead oinjdetionw valkkes 360 | dvat ed
in the housing 220 of the injection 200, and the anplification tube 410

all ows a skedridandeovwitier ehe. rehiiepwht 1 6n catiigouialt ube 4bfeics rmdetebmnet al
material, preferably stainless steel.The anplification tube 410 allows a

steamto ke {dudd Ivhdeat-peb-eiwh i §hacbed, cAnddersdgie Amfledengh hofaynbe
suitably set in accordance with rts usage. 10A heating neans for heating

the anplifj.cation tube 410 by a power applied fromthe power source 60 is
provi ded at an outer periphery of the anplification tube 410. In this

orbod rent (e NEGELN, TSR Uik 8 AEEL) DL AALA: A0 OARY BV AU e
invention, ﬁhe heating amplifying means 400 is provided at
an end of the injection gun 200 so that the steam moved
through the flow tube 300 is reheated to a predetermined =

10 temperature before being injected.
'As necessary, a coupling part 402 for attéching or
“detaching a cleaning noizle 500 may be prepared at an end of
the heating amplifying means 400.
Figs. 4 and 5 show the heating amplifying means 400 in
15 more detail. Referring Figs. 4 and 5 togethef, it would be
understood that the heating amplifying means 400 is coupled
to an end of a housing 220 of the injection gun 200. Though
not shown in detail in the drawings, the heating amplifying
means 400 may' be detachably coupled to the end of the
20 housing 220 of the injection gun 200 by means of screwing or
fitting. .As an alternative, the heating amplifying means
400 may be integrally coupled to the end of the housing 220
of the injection gun 200 during a production process.

The heating amplifying means 400 according to the

13



15 However, the heating nmeans of the present invention is not limted to

t he heating coil 420, and various kinds of heating neans capabl e of heating
cthe anplification tube 410 nmay be adopted. As another exanple of the
heating nmeans, it is possible 20 to install a heat plate Hat a part of an
inner side of the anplification tube 410 as shown in Fig. 6 instead of the
‘heating coil 420, and it is also possible to install the heat plate H
together with the heating coil 420. The heating neans is preferably
configured to control tenperature of the heating neans is adjusted, it is
possible to control tenperature and pressure of the steam For exanple, if a
st eam wi t BYRiSGREr tiEnTRrBIeR e LECAEBRRSde®n t heMBLlA6ACASEPEr 7H&ipplids
nore power to the heating coil 420 and/or the heat plate Hto increase

t enper at ucenakctled heat iamg end| of20thad/fdrowt heuheat3qfl alecptedn ithethe
contrary, if a steamw th |lower tenperature is demanded, the controller 70
suppl i es hessipewerRot &t hthdeatya oo 12d@0 di0d atidé oampbefheatiphatebl to

| ower tenperature of the heating coil 420 and/or the heat plate H.

Meanwhi | e4 1@ SNl rdnaitey 30 ithd¥omh ded at an outer side of the
heating coil 420 to prevent the heat from being | ost outwards. Preferably,

a suppert tube ride, gl {0 6181 0h e8ans! 9lo TRY REqRCRA A&ty Pra¥ikgedato
surround and support e I nsulation layer 430.
preferably stainleés steel. The amplification tube 410
allows a steam to be finally heated and inﬁected, and its
size and length may be suitably set in accordance with.its
usage.

10 A heating means for heating the amplification tube 410
by a power applied_from the power source 60 is provided at
an outer periphery of the amplification tube 410. In this
embodiment, the heating means is a heating coil 420 wound
around the outer periphery of the:amplification tube 410.

15 However, the heating means of the present invention is not
limited to the heating coil 420, and various kinds of
heating means capable of heating the amplificatiQn_tube 410
may be adopted.

As ‘another example of the heating means, it is possible

20 to install a heat plate H at a part of an inner side of the
amplification tube 410 as shown in Fig. 6 instead of the
heating coil 420, and it is also possible to install the

heat plate H together with the heating coil 420.

The heating means is preferably configured to control

14



A heat sink 440 is provided at an outernost side of the heating anmplifying
means 400, and the heat sink 440 plays a role of. preventing a user from
-bei ng burned and protecting 20 an inner configuration by lowering a surface
tenperature of the heating anplifying means 400. For this purpose, a
plurality of circulation holes 442 are fornmed in the heat sink 440, and a
.spacer 444 is protruded on an inner side of the heat sink 440 such that

the heat sink 440 is spaced fromthe insulation |ayer 4430 by a
predeterm ned interval. Thus, an external air may be freely circulated to
an inner space S through the circul ation holes 442, so the surface

t enper at uE&Sof teRBEEBARBAEE SHPYik A STRP Ehet ROWSTBH 1L ke B uiCabl e Jlevéhe
Preferably, the heating anplifying neans 400 may further include a del aying
means for tleoweriatgre fdfowheatleafindensaman £ | adjungted, t he aspbokisdhilieon
tube 410 such that the steam can be heated to the maxi rum For exanple, a

10 springt450cbasebled:émporsberanmnd i gatdsputdibef4l0hanysbearised @srt he
del ayi ng nmeans. However, the delaying neans is not limted to the spring,

and any ceabi@ileat iign haidign avSi1anei ghek | @émborsPerePikngehtiaet, the
functioning to delay a flow of the steam nay be used as the del ayi ng neans.

15 Exagrpl %%n ]:%'otéﬂeerdejr @yisﬁ%lpgﬁ.%%sin?éfe S BW@ri 43 i gﬁe?ﬁl%%é:]j%glo%Oi%l%?: OShOWn

in Figs. an , a plural erference plates 410d
are subsequent| rmed af an inner. side of the anplification tube 410 such
that the %“g]v(/ior% g?’«?an]il% lﬁgiac%?l e wi TRCFRESF nt BFPRFeATE Bl ates 20 to
|l ower its flowrate. Mre prefzrablﬁ, t he interference glaﬁes 410a, 410D,
410c, 41083dyT5e CRist ghedl #BAAPEeFhSt 83T RIS dht | GRatPENSORS AR At t he

collision of steamis further pronoted. Meanwhile, the del aying nmeans may
be confi gurfed dy steam with lower temperature 1is demanded, the

controller 70 supplies less poﬁer to the heating coil 420
10 and/or the heat plate H to lower temperature of the heating
coil 420 and/or the heat plate H.

Meanwhile,.an insulation layer 430 is provided at an
outer side of the heating coil 420 to pre&ent the heat from
being lost outwards. Preferably, a support tube made of

'15  stainless steel may be separately provided to surround and
support the insulation layer 430.

A heat sink 440 is provided at an outermost side of the
heating amplifying means 400, and the heat sink 440 plays a
role of preventing a user from being burned and protecting

20 an inner configuration by lowering a surface temperature of
the heating amplifying means 400.

For this purpose, a plurality of circulation holes 442

are formed in the heat sink 440, and a spacer 444 1is

protruded on an inner side of the heat sink 440 such that

15



bendi ng an anplification tube 410" to formthree passages Si, S2, S3, as
shown in Figs. 9 and 10. In this case, the steamintroduced into an inlet
-of the anmplification tube 410" passes the passages Si, S2, S3 in order,
thereby ensuring 5 sufficient heating as nuch as the delay tine.

According to the present invention, an outlet of the anplification tube 410
-may have a suitable coupling neans for coupling with the cleaning nozzle
500, nentioned above, as exenplarily shown in Fig. 11. 10Referring to Fig.
11, a coupler 460 for attaching or detaching the cleaning nozzle 500 IS
prOV|ded at the outlet of the heating_anplifying nmeans 400.

coupl er 46dendirate FiREd4EE tife TREHA £ReMarRbe fiRa I A QRbe2YEH 6§3ﬁeans

of screwi ng, but the coupler 15 460 nay be connected to the end of the
anpl i fi catiyors t pbedépeymineds iwdpgsvadot | Thws edano exteraisdverir may Ae an
i nner side of the coupling part 402 of the coupler 460, at |east one

el astic | geldely batirdaPatsdi nsial | &n. Theeal asspact ocls ngclmdhgi62 the

el astically 20 supported by an el astic nenber 464. Thus, if an

ovi duct - S@R%Q;l%&‘!mﬂ nﬁpﬂBBbQMﬁlo SEOFE‘RQ %ﬁlﬁa{‘c@théﬂgeQaduQE tde eheani ng
nozzle 500 is inserted into the coupling part 402 of the coupler 460, the
elastig | oekiing 08l 14 AP FIEEH SudlEa 10080 ELRELLET PEGE1OT the

Preferably, the heating amplifying means 400 may
further inciude a delaying means for.lowering a flow rate of
the steam flowiﬁg in the ampiification tubé 410 such that
the steam can be heated to the maximum. For example, a

10 spring 450 inserted into the amplification tube 410 may be
used as the delaying means. However, the delaying means is
not limited to the spring, and any configuration having a
shape similar to the spring 450 or functioning to delay a
flow of the steam may be used as the delaying means.
15 Examples of the delaying'means are shown in Figs 7 to 10.

As shown in Figs. 7 and 8, a plurality of interference
plates 410a, 410b,'410c, 410d are subsequently formed at an
inner side of the amplification tube 410 such that .the
flowing steam may be collided with the interference plates

20 to lower its flow . rate. More preferably, the interference
plates 410a, 410b, 410c, 410d may be designed to alternate
at different locations so that the collision of steam is
further promoted.

Meanwhile, the delaying means may be configured by

16



el astic nmenber 464 and then fastens again, thereby coupling the cleaning
nozzl e 500 to the coupler 460. " However, this coupling nethod is just
-one exanple, and the nmethod of coupling the cleaning nozzle 500 to the 5
heating anplifying neans 400 according to the present invention can be
nmodified in various ways. Meanwhi | e, the heating anplifying nmeans of
-the steam sterilization apparatus according to the present invention nmay
have various structures, as shown in Figs. 12 to 16. In 10 Figs. 12 to 16,
the sane reference synbol as in Figs. 1 to 11 represents the substantially
same conponent. ~ Meanwhile, the steam sterilization apparatus shown in

Figs. 12 Pgngsngnenyde®ld ldcedmgenaR o0 ant? nf @€t i BargenPreFadifecti ng
the steam generated by the steam generator, a 15 heating anplifying nmeans
i nstal | edSat SBe ias edowm iguFitgs r ¢heand the. stBanthasdcase} oWheubgeam
installed to connect the steamgenerator to the injection gun. Anong the
above compamebdsicetdheigsteammeneriaitor oft hehée njaawndl iofi guui amnd tiukee f Baw’t ube
arerespectively identical to the steamgenerator 20 100, the injection gun
200 and t Baskleew dnbepd88agbst e fi g5t emboth nertierThecheaibngeannlrtifyi ng
means is nost preferably installed at a front end of the injection gun, but
it maysal g0 rbe JiRshaeed i3lg adnddhe & figargend, of shbe injection 18

According to the present invention, an outlet of the
amplification tube 410 may have a suitable coupling means
for coupling with the cleaning nozzle 500, mentioned above,
as exemplarily shown in Fig. 11.

10 Referring to Fig. 11, a coupler 460 for attaching or
'detaching the cleaning ﬁozzle 500 is provided at the outlet
of the heating amplifying means 400.

The coupler 460 may be fixed to the end of the

émplification tube 410 by means of screwing, but the coupler
15 460 may be connected to the end of the amplification tube in
various ways, not limited to the above.

At an inner side of the coupling part 402 of the
coupler 460, at least one elastic locking ball 462 is
installed. The elastic locking ball 462 is elastically

20 supported by an elastic member 464.

Thus, if an oviduct-shaped coupling member 510 formed

at a coupling end of the cleaning nozzle 500 is inserted

into the coupling part 402 of the coupler 460, the elastic

locking ball 462 retreats due to an elastic force of the
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gun. It would be easily understood by a person of ordinary skill in the
art, who refers to this specification. Fig. 12 is a sectional view
-showi ng a heating anplifying nmeans enployed in a steamsterilization
apparatus 5 according to a second enbodi nent of the present invention.

The heating anplifying means 600 includes a heater 610, a steam noving tube
.620 wound around the heater 610, and an insulation |ayer 430 installed at
an outer side of the wound steam noving tube 620. 10The heater 610 nay be
heat ed by an external power and/or a power supplied fromthe power source’
60, and the heater 610 has a rod s The, steam novi ng tube 620 is
wound ar ofh@SEAE Fﬁﬂ*§ﬁhﬁ%ﬁ4h%%?thSEOfaéﬁ@ﬁﬂu?%ﬁ%ﬁun?Rﬁ¥%ﬁyt888p 389 s 15
installed in comunication with the flow tube 300. Thus, the steam having
nmoved t hr 6bgh ciligeningwnonyd 36004 Shddredwiplee $edter 610 while noving in
t he steam novi ng tube 620, and then the steamis discharged to the cleaning
nozzl e 500 (noHosteswr,i rciEig. cd@plilgf eeehod dpnbjelst62ine epraspheés an20
thread for coupling with the coupling part 402. The insul ation | ayer
430 is subskanheahby i dentésaplingt hehé nsal ednimg | ayerz 480 5afo t ke f chet
enbodi ment, and the insulation layer 430 is installed at the outer side of

the steampmyis g tuhe162Q iR, | &Eeptydde Q@@éra{ﬁ@sf%reeh&rogkegeﬁt
heater 610 and/ or the steamoving tube 620 to the dutsid
invention can be modified in various ways.

Meanwhile, the heating amplifying means of the steam
sterilization apparatus according to the present invention
may have various structures, as shown .in Figs. 12 to 16. 1In

.10 Figs. 12 to 16, the same reference symbol as in Figs. 1 to
11 represents the substantially same component.

Meanwhile, the steam sterilization apparatus shown in
Figs. 12 to 16 includes a steam generator, an injection gun
for ihjectipg the steam generated by the steam generator, a

15 heating amplifying means installed at the injection gun to
reheat the steam, and a flow tube installed to connect the
steam generator to the injection gun. Among the above
components, the-steam generator, the injeétion gﬁn and the .
flow tube are respectively identical ‘to the steam generator

20. 100, the injection gun 200 and the flow tube 300 of the
first embodiment.

The heating amplifying means is most pfeferably
installed at a front end of the injection gun, but it may

also be installed at a middle or rear end of the injection
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The heat sink 440 is preferably installed at the outside of the insulation
-l ayer 430. The heat sink 440 is 5 substantially identical to the heat sink
440 of the first enbodinent, so it is not explained in detail here.

Fig. 13 is a sectional view showi ng a heating anplifying neans enpl oyed in
a steamsterilization apparatus according to a third enbodi nent of the
-.present invention. 10The heating anplifying nmeans 700 includes a heating
coil tube 710 and an insulation | ayer 430. The heating coil tube 710
is wund into a coil shape, and the heating coil tube 710 is installed in
the insulation |ayer 430. The heating coil tube 710 is communi cated with 15
an end ofgpﬁe'HLiNWQHﬁgiﬁﬁ)eﬁﬁﬂthBn§§§§FH&dcaﬂ & BRFYAD AhyCbelR8aVed by
an external power and/or a power supplied fromthe power source 60. Thus,

t he st eamshawvilngnmied artrondie tef v ubel SOTPEsLhvaaedonhi | e novi ng in
t he heating coil tube 710. The heated steamis discharged to 20 the

cl eani ng nozzl #i5Q0 (1t showa | eddtgiondd]). view Himwinsyul adi ohebayjegy 430
is substantially identical to the insulation |layer 430 of the first

enbodi mMentmeAnd iRy msiHAtdmn dyaserig3D sseamséabliediabtiba agpairasude of
the heating COI| tube 710 to intercept the heat transferred from the

heat | n?ngj lcotrlaqglgnc% E?O é%lﬁié kg&?lment (%_Petlli'@ rééé‘ﬁt‘lﬂ%éﬁtﬁ?{:ﬁf erably

instalTed at the outside o ulation layer 430. The heat sink 440 is
substantial |'y I'I@lenthleca in to a;[nbp k%?i[ngslnﬁ'é(a §1066)6 }.Hgluliégta heater 610,

a steam moving tube 620 wound around the heater 610, and an
insulation layer 430 installed at an outer side of the wound
steam moving tube 620. |
10 The heater 610 may be heated by an external power
and/or a power supplied from the powér source 60, and the
heater 610 has a rod shape.
The steam moving tube 620 1is wound..around the rod-
shapéd heater 610, and the steam moving ‘tube 620 1is
15 installed in communication with the flow tube 300. Thus,
the steam having moved through the-flow tube 300 is hea;ed
.by the heater 610 while mbving in the steam moving tube 620,
and then tﬁe steam is discharged to the cleaning nozzle 500
(not shown in Fig. 12). Reference symbol 621 represents a
20 thread for coupling with the coupling part 402.
The insulation layer 430 is substantially identical to
the insulation 1layer 430 bf the first embodiment, and the
insulation layer 430 is inétalled at the outer side of the

steam moving tube 620 to intercept the heat transferred from
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5 enbodinent, so it is not explained in detail here. Meanwhi | e, Fig.
14 is a sectional view show ng a heating anplifying nmeans enployed in a

- :steamsterilization apparatus according to a fourth enbodi nent of the
present invention, and Fig. 15 is a perspective view show ng an 10
anplification tube and a del ayi ng neans, which are enployed in the heating
-anpl i fyi ng neans. The heating anplifying neans 800 includes an
anplification tube 810, a heating coil 820 installed in the anplification
tube 810, a del aying neans for delaying a 15 noving speed of the steam
nmovi ng through the anplification tube 810, and an insul ation | ayer 430

i nst al | ed t&€ouRBRERE A | AT ontREbeSBAFT MOVINgrhEURRp| 637 cdtq o Eube
810 is communicated with an end of the flow tube 300. Thus, the steam
havi ng nowadstillesough 20 the fl ow tube 300 noves in the anplification tube

810.

The heating coil 820 is wound into a coil shape, and the heating

coil 820 is hegahed byaan edndr nakopoder amdfetadlyowdnssaffleidedatr othehe
power source 60. Since the heating coil 820 is installed in the

anmpl i fi caiiu@rildehe B8lhet RBsusheaBnMIRG i 436 he ampl iHdgatdé ok tube 8%0 is

heat ed.

The del ayi ng neans | owers a noving speed of the steam so that

the steamsupschedigatigd {Qede egherd efmer ablke sitlie debaymornBars iRy
have various structures. Preferably, 5 the delaying neans is a plurality of

interfere%
]l ocations O

i nder” si icatTon

PGS 230, A2 2 B Badsal eapetelyoLoped at differen
Fi

g. 13 1is a sectional view showing a heating

amplifying means employed in a steam sterilization apparatus

according to a third embodiment of the present invention.

10

The heating amplifying means -700 includes a heating

coil tube 710 and an insulation layer 430.

The heating coil tube 710 is wound into a coil shape,

- 15

20

and the heating coil tube 710 is installed in the insulation
layer 430. The heating_coil'tube'710 is cbmmunidated with
an.end of the flow tube 300, and the heating coil tube 710
may  be heated by an external power and/or a power supplied
from the power source  60. Thus, the steam having mo#ed
through the flow tube 300 is heated while moving in the
heating coil tube 710. The héated steam is disbharged to
the.cleaninglnozzle 500 (not shown in Fig. 13).

The insulation layer 430 is substantially identical to
the insulation layer 430 of the first embodiment, and the
insulation layer 430 ig installed at the outer side of the

heating coil tube 710 to intercept the heat transferred from

20



The insulation |ayer 430 is substantially identical to the insulation |ayer
430 of -the first enbodinent, and the 10 insulation layer 430 is installed
-at the outer side of the anplification tube 810 to intercept the heat
transferred fromthe anplification tube 810 to the outside. The heat
sink 440 is preferably installed at the outside of the insulation layer
430. The heat sink 440 is 15 substantially identical to the heat sink 440
of the first enbodinent, so it is not explained in detail here. . Fig.
16 is a sectional view showi ng a heating anplifying nmeans enployed in a
steam sterilization apparatus according to a fifth enbodi mrent of the

present i fPentieaRing0 crid Hede ng kR 1§85 i HeE#R- 900 i ncl udes an
anplification tube 930, a heater 910 installed in the anplification tube
930, a coil 920hsouheasr osndkt hé4heatier prefezndlan instkatfliedn B&yekh£30
installed around the anplification tube 930. The anplification tube
930 i s connecticd toX arhendnetilibhechl Quytaiber 8O0, Fhd tkatsteatk haydndsnoved
~through the flow tube 300 noves therein. The heater 910 may be heated by an

external ROWRLataRANY BaPRWEEaSURP ik f helL! hei Mowel oS cendOsiThe
heater has a rod shape elongated in a length direction, and its section

pret er bl L@ty CHAT SMaPGod ;b;%ﬁaﬁidﬁégng?gﬁﬁ@{aﬁﬂ%éﬁé. a circul ar

section, the co 920 ‘may be easl SO It I1s easy to keep a
gap between the 10 cai.l 92Q, .and e heater 910 caonstantl.y. .The coi
920 i s wound a&&ﬁ%ﬁﬁﬁ%?’he%?é? 910 al*6ng®a FgﬁﬁﬁﬁnﬁiregF%gh §PVRE%hest er
910. The coil 920 |owers a noving speed of the steam so that th st eam may

be heatedhﬁﬁgiqﬂgﬁmﬁl¥gﬁﬁ%$apﬁﬁ s ‘employed 1in a steam sterilization

apparatus according to a fourth embodiment of the present
invention, and Fig. 15 is a perspective view showing an

10 amplification tube and a delaying meahs, which are employed
in the heating amplifying means.

The heating amplifying means 800 includes an
amplification tube 810, a heating coil 820 installed in the
amplification tube 810, a delaying means for delaying a

15 moving speed of the steam moving through the ampiification
tube 810, and an insulation layer 430 ihsﬁalled ardund the
'amplification tube 810.

Thé amplification tube 810 is communicated with an end

of the flow tube 300. Thus, the steam having moved through
20 the flow tube 300 moves in the amplification tube 810.

The heating coil 820 is wound into a coil shape, and
the heating coil 820 is heated by an external power and/or a
power supplied from the poWer source 60. Since the heating

coil 820 is  installed in the amplification tube 810, the
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15Preferably, the coil 920 is wound so as to be spaced apart fromthe
heater 910 and the anplification tube 930 by predeterm ned intervals,
-respectively. Thus, the steam may nove between the coil 920 and the heater
‘910 and bet ween the coil 920 and the anplification tube 930. 20Meanwhi l e,
the coil 920 may play a role of heating the steam In other words, it is
-possible to supply power to the coil 920 to heat the coil 920 such that the
steamis heated by the heater 910 and the coil 920. The insulation |ayer
430 is substantially identical to 23 the insulation |layer 430 of the first
enbodi nent, - and the insulation layer 430 is installed at the quter side of
the anpl i Flea Sievigse 198¢he Fpler iRt 1o HeR 81 @nkf eRe@Bedrom t he
anplification tube 930 to the outside. 5The heat sink 440 is preferably
install ed at tAhecoudslialeing nbansndwwetrisors | Bgeing36petde dfeathei skean) s
substantially identical to the heat sink 440 of the first enbodinment, so it
IS not explaitiegt i Rheetstdatemay Now, hepeeat itansaofhidiesst eampeﬁ:althtrieZati on
apparatus 10 according to the first enbodi nent of the present invention

will be explaidRatyiRemldriNmbf hdiee SkLaMbes estHigatiren . appaeakisably,
according to the second, third and fourth enbodi nents nmay be easily

Cnae o0t QB L 0 50 SHLEN ot PRESEEpLneLUbIEELSTY, |1
831, 832, 833, 834 alternately formed at different locations
of the inner side of the amplification tube 810.

The insulation layer 430 is substantially identical to

the insulation layer 430 of- the first embodiment, and the

10 insuiation layer 430 is installed at the outer.side of the
amplification tube 810 to intercept the heat transferred
from the amplification tube 810 to the outside.

The heat. sink 440 1is preferably installed at the
outsgside of.the insulation layer 430. The heat sink 440 1is

15 substantially identical to the heat sink 440 of the first
embodiment, so it is not explained in detail here..

Fig. 16 1s a sectional view showing a heating
amplifying means employed in a steam sterilization apparatus
according to a fifth embodiment of the present invention.

20 | The heating amplifying means 900 includes an
amplification tube 930, a heater 910 installed_ in the
amplification tube 930, a coil 920 wound around the heater

910, and an insulation layer 430 installed around the

amplification tube 930.
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A user may use the steamsterilization apparatus in order to clean piping
of a chilling/heating nmachine or a water purifier or interior of an air
-conditioner. If power is supplied to the steamsterilization 20 apparatus
according to the present invention such that the steamsterilization
apparatus is in an operation state, water stored in the water tank 10 fl ows
.to the steamgenerating unit 20 along the water supply tube 50 by nmeans of
a driving force of the punp 40. 24 The water flow ng as nentioned
above passes through the wi nding water tube 24 connected to the water
supply tube 50, and in this process the water circul ates on an outer

periphery of tH&eheAHIPhbtbadt2onhéabsd 13° alfi GIPHMHIEht bPe 3 sTRE Cfat

the water is evaporated and converted into steam Subsequently, the
gener at ed téeeafi dow trhasBOO.edand the igtjesn i bavgua 20yed athheugholheube
300. A user may put the cleaning nozzle 500 to a correspondi ng spot

of the chiflllowngireatiiotg meacds nchetdin 10 water purifier or the air
conditioner to be cleaned, and then inject the steam by nmani pul ating the

trigger switchgdt0 abatBe ioieCtndp e BBAted by 4 @Rrnadr dpowef the
user pulls the trigger switch 210, its signal is sent to the controller 70,

T B I o8| TS B | B! O R0 bRl esb (hersiean
heater has a rod shape elongated in a length direction, and
its section preferably has a circular shape. In case the
heater 910 has a circular section, the coil 920 may be
easily wound,_and also it is easy to keep a gap between the

10 coil 920 and the héater 910 constantly.

The coil 920 is wound around the heater 910 along a
length direction of the heater 910. The coil 920 lowers é
moving speed of the steam so that the steam may be heated to
a higher temperature.

15 Prefefably, the coil 920 is wound so as to be spaced
apart from the heater 910 and the amplification tube 930 by
predetermined intervals, respectively; Thus, the steam may
move between the coil 9#0 and the heater 910 and between the
coil 920 and the amplification tube 930.

20 Meanwhile,.the éoil 920 may play a rble of heating the
steam. In other words, it is possible to supply power to
the coil 920 to heat the coil 920 such that the steam is
heated by-the heater 910 and the coil 920.

The insulation layer 430 is substantially identical to
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In this process, the steamreaching the injection gun 200 via the flow tube
300 is reheated by the heating anplifying means 400 before being finally
siinjected. 20 Though not shown in the figures, it is preferred to prepare an
injection tenperature control switch at the injection gun 200 or the steam
generating unit 20 so that a user nmay set a steamtenperature as desired
-within a predeterm ned range, for exanple about 100 to 250C. If the user
sets the injection tenperature control switch to a predeterm ned:
tenperature, the controller 70 controls an anmount of .power supplied to the
heating bar 22 to adjust a tenperature of the heating bar 22, theheb%
control | i kjea Brawkferer utaysr 4% spbafheast Wist| EBPRILMGE or 3NONERGI t h
the above, it is also possible that, if a user sets the injection

t enper at uiesudatrion shdyezh 430 aipr ddesttalitiateBt efber supes, site coht £BEI er
70 controls an anount of power supplied to the heating coil 420 to adjust a
t enper at uaepafi fiGatthenst eabe 930 tOncentaecspeanlomeeagut tohntfieriedw
tube 300 of the injection gun 200 and flows into the anplification tube 410

of the hegtioho ta@PlamfiiFd JHRAH 4Qbe t980 Steathe Soleaied. t 0o a predet er mi ned
tenperature by the heating coil 420 15 surrounding the anplification tube

410 and is thegydi sgharged and hnected pheedgarhlhe ¢heaninngsnoaz! echeo.
In this process, the spring 450 serving as a delaying nmeans installed in

(e o LG doe, 0L e speedql win s aam sbeb e
substantially identical to the heat sink 440 of the first
embodiment, so it is not explained in deﬁail here.

Now, operations of the steam sterilization apparatus
10 agcording to the first embodiment of the present invention
will be explained. Operations of the steam sterilization
apparatus according to the second, third and fourth
embodimenﬁs -may be easily understood from the following
explanation by a person of ordinary skill in the art, so
15 they are nbt explained in detail here.
A user may use the steam sterilization apparatus in
order to clean piping of a chilling/heating machine or a
water purifier or interior of an air conditioner.
If power 1is supplied to the steaﬁ sterilization
20 apparatus according to_the present invention such that the
steam sterilization apparatus is in an operation state,
water stored in the water tank 10 flqws to the steam

generating unit 20 along the water supply tube 50 by means

of a driving force of the pump 40.
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| NDUSTRI AL APPLI CABI LI TY - The steam sterilization apparatus
according to the present invention reheats the steam generated by the
steam 26 generator, by neans of the heating anplifying nmeans at the end of
the injection gun just before being finally injected, to increase a
tenmperature of the steam thereby ensuring excellent effects in renmoving
-bacteria or nolds or cleaning. 5 In addition, since the steamsterilization
apparatus according to the present invention reheats a steam al ready
generated, its heating effect is excellent and also it is possible to
obtain a steamw th a tenperature suitable for. Its usage wthin a range
of about 100 t&hps@etley Haamwsnef aED m@marm%r@%%tﬁﬁseswmow@cm?wm |
|S: 1. An apparatus for sterilization by steam conprising:

st eam genelatidngf eatkeatiuhg \BEt eorie gerkrat ehe Svateansupply tuhelﬁpectlon
gun for injecting the steam generated by the steam generator;
and _in this process. the water circulates on an outer
periphery of the heating bar 22 heated to a high temperature
5. such that the water is evaporated and converted into steam.
Subsequently, the generated steam is transferred to the
injection gun 200 via the flow tube 300.
A. user. may put thé cleaning nozzle 500 to a
corresponding spot of the chilling/heating machine, the
10 water purifier or the air cohditioner to be cleaned, and
ﬁhen inject the'steam'by manipulating the trigger switch 210
"of the injection gun 200.
In other words, if the user pulls the trigger switch
210, its signal is sent to the controller 70, and the
15 controller 70 opens the injection valve 80 to inject the
steam from the injection gun 200 through the flow tube 300.
In this process, the steam reaching the'injéctidn gun
200 via the flow tube 300 is reheated by the heéting
amplifying means 400 before being finally injected.
20 "Though not shown in the figures, it 1is preferred to
prepare an injection temperature control switch at the

injection gun 200 or the steam generating unit 20 so that a

user may set a steam temperature as desired within a

predetermined range, for example about 100 to 250°C. If the

25



a flow tube acting as a path through which the steam generated by the steam

generator noves to the injection gun; 10 and a heating anplifying

:means installed at the injection gun to reheat the steam noved through the

flow tube, to a predeterm ned tenperature before being injected. 15 2. The

apparatus for sterilization by steamaccording to claim1, wherein the
~-heating anplifying nmeans i ncl udes: an anplification tube through

whi ch the steam noved via the flow tube is noved; a heating neans

for heating the anplification tube; and 20an insul ation |ayer for

preventing a heat of the heating neans fron1transferrin9 to the outside.

3. The appBF8FusS¢e? <t i ARZ8CtdR by tSPRERASHEST dFARETBT cISHIRA Wfer Bi n

the heating anplifying neans includes: 28 a heater with a rod shape;
predetermined temperature, the controller 70 controls an

amount of power supplied to the heating bar 22 to adjust a

teﬁperature of the heating bar 22, thereby controlling a
5 temperature of the.steam. As an alternative or along with

the above, it 1is also possible that, if a user sets the

injection temperature control switch to a predetermined

temperature, ‘the controller 70 controls an amount of power

‘supplied to the heating coil 420 to adjust a ﬁemperature of
10 the steam.

Once the steam comes out of the flow tube 300 of the
injection'gun 200 and flows into the amplification tube 410
of the heating amplifying means 400, the steam is heated to
a predetermined temperature by the heating coil 420

15 surrounding the amplification tube 410 and is then
discharged and injected through the cleaning nozzle 500.

Iﬁ this process, the spring'450 serving as a delaying
means installed in the émplification tube 410 lowers a
flowing speed of the steam such that the steam may be heated

20 to a sufficiently high temperature.

INDUSTRIAL APPLICABILITY

The steam sterilization apparatus according to the

present invention reheats the steam, generated by the steam
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a steam novi ng tube wound around the heater so as to be capabl e of being
heat ed by the heater, the steam noving tube allowng the steamto nove
stherein; and 5an insulation |layer installed to an outer side of the steam
movi ng tube wound around the heater, wherein the steam noved via the
flow tube is heated by the heater while the steamis noving through the
-steam noving tube. 10 4. The apparatus for sterilization by steam
according to claim1l, wherein the heating anplifying nmeans incl udes:

a heating coil tube installed in connection with the flow tube and all ow ng
the steamto be novable therein, the 15 heating coil tube bein wounﬂ into
a coil sh@pBeEAGFapdl eneinpePhg HeatRRPBING pBREr-LY¥dTEC & at theg,
insulation layer installed to an outer side of the heating coil tube wound
into a coehdsidpghe injectiomimeiinstheosteren hoved @iaagihé inogcteBe is
heated 20 while the steamis noving through the heating coil tube. 5. The
appar at ustborist¢eeatézat i bampygrateam actotdiengsteam) aithel,elwheessnrtihg
heating anplifying means includes: an.anplification tube through which the
steam novegcwladent effects in removing bacteria or molds or cleaning.

5 In addition, since the steam sterilization apparatus
according to the present invention reheats a steém already
generated, its heating effect is excellent and also it is
possible to obtain a steam with a temperature suitable for
its usage within a range of about 100 to 250°C_by means of

10 temperature control.
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29 the flow tube noves; a heating coil installed in the
anplification tube and capabl e of being heated by a power source, the
:heating coil being wound into a coil shape; 5a delaying nmeans installed in
the anplification tube to delay a noving speed of the steam.that is noving
through the anplification tube; and an insulation layer installed around
-the anplification tube, 10wherein the steam noving through the
anplification tube is heated by the heating coil. 6.The apparatus for
sterilization by steamaccording to claim 1, wherein the heating anplifying

nmeans i ncl udes: :
WHAT IS CLAIMED IS:

1. An apparatus for sterilization by steam, comprising:
a steam generator for heating water to generate a
5 steam;
an injection gun for injecting the steam generated by
the steam generator;
a flow tube acting as a path through which the-steam
generated by the steam generator moves to the injection gun;
10 and
a heating amplifying means installed at the injection
gun to reheat the steam, moved through the flow tube; to a

predetermined temperature before being injected.

15 2.. The apparatus for stefilization by steam according to
claim 1, wherein the heating amplifying means includes:
an amplification tube through which the steam moved via
the flow tube is moved;
a heating means for heating the amplification tube; and
20 an. insulation layer for preventing a heat of the

heating means from transferring to the outside.

3. The apparatus for sterilization by steam accordiﬁg to

claim 1, wherein the heating amplifying means includes:
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15an anplification tube through which the steam noved via the flow tube
noves; a heater (910) installed in the anplification tube and
;capabl e of being heated by a power source, the heater having a rod shape;
20a coil (920) wound around the heater along a length direction of the
heater in the anplification tube; and an insulation layer installed ar ound
the anplification tube, wherein the steam noving through the anplification
tube is heated by the heater (910). 7. The apparatus for sterilization by
steam according to claim®6, 5wherein the heater (910) and the coil (920)

ar e .
a heater with a rod shape;

a steam moving tube wound around the heater so as té be
capablé of being heated by the heater, the steam moving tube
allowing the steam to move therein; and

5 an insulation layer installed to an outer side of the
steam moving tube wound around the heater,

wherein the steam ﬁoved via the flow tube is heated by
the heater while the steam is moving through the steam
moving tube.

'1d
4. The apparatus fqr sterilization by steam according to
claim 1, wherein the heating amplifying means includes:

a heating coil tube installed in connection with the
flow tube and allowing the steam to be movable therein, the

15 .heating coil tube being wound into a coil shape and capéblé
of being heated by a power source; and

an insulation layer installed to an outer side of the
heating coil tube wound into a coil shape,

wherein the steam moved via the flow tube is heated

20 while the steam is moving through the heating coil tube.

5. The apparatus for sterilization by steam according to
claim 1, wherein the heating amplifying means includes:

an amplification tube through which the .steam moved via
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installed at a predeterm ned interval such that the steamis capabl e of
nmovi ng bet ween the heater (910) and the coil (920), and the anplification
stube and the coil (920) are installed at a predeterm ned interval such that
the steamis 10 capable of noving between the heating anplification tube
and the coil (920). 8. The apparatus for sterilization by steam
“according to claim2, further conprising a delaying neans for decreasing 15
a flowrate of the steamnoving in the anplification tube. 9. The apparatus
for sterilization by steam according to claim 8§, wherein the

del ayi ng nmeans include a spring inserted 20 into the anplification tube.

10. The apbear &gy tolesmeriesiizati on by steam according to claim5 or 8,
wherein the delaying nmeans include a plurality of 31 interference

pl at es(410a) (420meE4titr) () ahseahbed! ynf ahee chmgtl idi ffdagriamt tweat ands of
an inner side of the anplification tube. 5 11. The apparatus for
sterilizathpaphy YreaB et M el t oy ChapBwér sourcelhedigd nhédeing coil

anplification tube has a bent shape to forma plurality of passages
(Sl)(sz)(géﬁng wound into a coil shape;

5 a delaying means installed in the amplification tube to
delay a méving speed of the sﬁeam that is moving through the
amplification tube; and

an insulation laYer installed around the amplificatibn
tube,

10 wherein the steam moving through the amplification tube

is heated by the heating coil.

6. The apparatus for sterilization by steam according to
claim 1, wherein the heating amplifying means includes:
15 an amplification tube thfough which the steam moved via
the flow tube moves;
a heater (910) installed in the amplification tube and
capable of being heated by a-power source, the heater having
a rod shape;
20 a coil (920) wound around the heater along a length
direction of the heater in the amplification tubé; and
an insulation layer installed around the amplification
tube,

wherein the steam moving through the amplification tube
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10 12. The apparatus for sterilization by steamaccording to claim 2,
further conprising a heat plate (H) additionally installed to a part of an
sinner side of the anplification tube. 15 13. The apparatus for
sterilization by steamaccording to claim 2, wherein a coupl er (460)
for attaching or detaching a cleaning nozzle (500) is installed at an
-outl et of the heating anplifying nmeans. 20 14. The apparatus for
sterilization by steam according to any one of clainms 2 to 9, further
conprising a heat sink (440) provided at an outside of the insulation

| ayer, the heat sink having a plurality of circulation holes (442) forned

therei n ai8 hegpadeby( 444 Tded On an i nner side thereof.
7. The apparatus for sterilization by steam according to
claim 6,

5 wherein the heater (910) and the- coil (920) are
installed at a.predetermined interval such that the steam is
capable of moving between the heater (910) and the coil
(920), and the amplification tube and the coil (920) are
installed at a predetermined interval such that the steam is

10 capable of moving between the heating amplification tube and

the coil (920).

8. The apparatus for sterilization by steam according to
claim 2, further comprising a delaying means for decreasing

15 a flow rate of the steam moving in the amplification tube.

9. The apparatus for .sterilization by steam according to
claim 8,
wherein the delaying means include a spring inserted

20 into the amplification tube.

10. The apparatus for sterilization by stéam according to
claim 5 or 8,

wherein the delaying means include a plurality of
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10

15

20

interference plates (410a) (410b) (410c) (410d) alternately
formed at different locations of an inner side . of the

amplification tube.

11. The apparatus for sterilization by steam according to
claim 2,
wherein the amplification tube has a bent shape to form

a plurality of passages (S1) (S2) (S3).

12. The apparatus for sterilization by steam according to
claim 2, further comprising'51 heat plate (H) additiomnally

installed to a part of an inner side of the amplification

tube.
13. The apparatus for sterilization by steam according to
claim 2,

wherein a coupler (460) for attaching or detaching a

cleaning nozzle (500) is installed at an outlet of the

heating amplifying means.

14. The apparatus for sterilization by steam according to
any one of claims 2 to 9, further comprising a heat sink
(440) provided at an outside of the insulation layer, the

heat sink having a plurality of circulation holes (442)
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formed therein and a spacer (444) protruded on an inner side

thereof.
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