AUSTRATLIA
Patents Act 1990

PATENT REQUEST: STANDARD PATENT AND NOTICE OF ENTITLEMENT

I/We, being the person(s) identified below as the Applicant,
request the grant of a patent to the person(s) identified below
as the Nominated Person, for an invention described in the
accompanying standard complete specification.

Full application details follow.

Applicant and Nominated Person:

KYORITSU GOKIN MFG. CO., LTD.
16-GO, 12-BAN

YAMANAKA-CHO, IMAZU
NISHINOMIYA-SHI

HYOGO-KEN

JAPAN

Invention Title:
GAS-LIQUID MIXTURE SPRAY NOZZLE APPARATUS.
Name(s) of actual inventor(s):

Hiroyoshi ASAKAWA; Yasushi YAMAMOTO
Akihiko TANIGAKI

Address for service in Australia: GRIFFITH HACK & CO.
601 St. Kilda Road, Melbourne, Vic. Australia 3004.
Attorney Code: HA

BASIC CONVENTION APPLICATION(S) DETAILS

Application Country Country Code Date of Application
Number
3-174236 Jp 16th July 1991

Drawing number recommended to accompany the abstract: 1

e e



Ty

I,

KYORITSU GOKIN MFG. CO., LTD.
of

16-GO, 12-BAN

YAMANAKA-CHO, IMAZU

NISHINOMIYA-SHI

HYOGO-KEN

JAPAN

being the applicant in respect of this Application state the
following: -

The person(s) nominated for the grant of the patent:
The nominated person would be entitled to have assigned to it

a patent granted to any of the actual inventors in respect of
the said invention.

The person(s) nominated for the grant of the patent:

The applicant and nominated person is the basic applicant.

The basic application(s) listed above is/are the first
application(s) made in a Convention country in respect
of the invention.

KYORITSU GOKIN MFG. CO., LTD.
29th August 1991

GRIFFITH HACK & ¢0

Patent Attorneys for and
on behalf of the applicant.



(1 2) PATENT ABRIDGMENT (1 1) Document No. AlJ-B-83434/91
(1 9) AUSTRAUAN PATENT OFFICE (1 0) Acceptance No. 630304

(54) Title
GAS-LIQUID MIXTURE SPRAY NOZZLE APPARATUS

International Patent Classification(s)

(51)° BO5B 007/04 BO5B 001/34
(21) Application No. : 83434/91 (22) Application Date : 29.08.91
(30) Priority Data
(831) Number (32) Date (33) Country
3-174236 16.07.91 JP JAPAN

(43) Publication Date : 22.10.92
(44) Publication Date of Accepted Application : 22.10.92

(71)  Applicant(s)
KYORITSU GOKIN MFG. CO,, LTD.

(72) Inventor(s)
HIROYOSHI ASAKAWA; YASUSHI YAMAMOTO; AKIHIKO TANIGAKI

(74) Attorney or Agent
GRIFFITH HACK & CO, GPO Box 1285K, MELBOURNE VIC 3001

(56) Prior Art Documents
AU 41481/89 BOUSB 07/04
AU 40334/89 BOS5B 07/04
AU 2608733 32321/63 C1.68.9

(57) Claim
1. A gas-liquid mixture spray nozzle apparatus
comprising:

a spray tube having a spraying orifice at a leading

end thereof;

a first suppiy passage for supplying one of a liquid
or a gas in a radial direction of the spray tube;

a second supply passage for supplying the other of
said liquid or gas in the radial direction;

said first supply passage and said second supply
passage being displaced from each other in an axial direction
of the spray tube;

a nozzle fixedly disposed inside said spray tube for
jetting towards-the spraying orifice the gas or liquid supplied
from a gas/liquid flow ©passage formed 'coaxially

or

substantially coaxially with said tube axis;

a first gap communicating with said first supply
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passage;

a second gap communicating with said second supply
passage;

a first flow passage for communicating said first gap
with a gas-liquid mixing chamber formed at a front position of
said nozzle;

' said first and second gaps and said first flow
passage being formed between an outer surface of said nozzle
and an inner surface of said spray tube;

a further orifice communicating petween an outlet
opening of said first supply passage and said spray tube;

said second gap and said gas/ligquid flow passage
being communicated with each other through a plurality of
second flow passages radially spaced about said nozzle, each
of said second flow passages having a corresponding outlet

facing the gas/liquid flow passage.
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Invention Title:

GAS-LIQUID MIXTURE SPRAY NOZZLE APPARATUS.

The following statement is a full description of this
invention, including the best method of performing it known
to me: -
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GAS-LIQUID MIXTURE SPRAY NOZZLE APPARATUS

BACKGROUND QOF THE INVENTION

1 FIELD OF THE INVENTION

The present invention relates to a gas-liquid
mixture spray nozzle apparatus, and more particularly
to a spray nozzle apparatus of this type for e.g.
spraying water onto a rolled steel or for spraying a
chemical in a vegitable field or an orchard, the
apparatus including a spray tube having a spraying
orifice at a leading end thereof and a first supply
passage for supplying a liquid or a gas along a radial
direction of the tube and a second supply passage for
supplying the gas or the liquid along the radial
direction, with the first and second supply passages
being displaced relative to each other in said tube

axis direction.

2 DESCRIPTION OF THE RELATED ART

A gas-liquid mixture spray nozzle apparatus of
the above-described type is an attempt to overcome a

problem inherent in the conventional apparuivs as

1A
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disclosed in e.g. the Japanese published utility model
gazette No. 63-38932 which apparatus has a first
supply passage for supplying one of the gas and the
liquid in the radial direction of the spray tube and a
second supply passage for supplying the other of the
gas and the liquid in the axial direction of the spray
tube. That is, the problem c.ncerns the complexity of
the tube construction and the difficulty of attachment
and detachment of this tube construction for a
maintenance operation.

More particularly, as shown in Fig. 6, a spray
tube 02 having a substantially uniform inner diameter
includes a spraying orifice 01 at its leading end.
And, this spray tube 02 is connected with a first
supply passage 03 and a second supply passage 04 and
further connected with a predetermined tube unit
through bushes 05, 06 each having a substantially
uniform inner diameter.

According to this convention, the gas and the
liquid introduced respectively through the first
supply passage 03 and the second supply pasage 04 are
caused to hit an inner periphral wall of the spray
tube 02 to change their flowing directions, so that

the gas and the liquid are mixed with each other in

the process of flowing towards the spraying orifice



01. Therefore, for reliably atomizing the liquid, it is
essential that a mixing chamber 07 provided on a downstream
side of the supply passages be extended as much as possible in

the axial direction. This results in an enrlargement of the

5 entire nozzle apparatus and an increase in the space where the
apparatus is to be installed, whereby the application of the
nozzle apparatus tends to be seriously limited.

The present invention attends to this problem and its

primary object is to provide an improvement of the gas-liquid

10 mixture spray nozzle apparatus of the above type, the
improvement enabling prevention of complexity and easier
attachment and detachment of the tube construction for
maintenance; thereby forming the entire apparatus compact to

be suitable for a great variety of applications.

15 SUMMARY OF THE INVENTION
According to the present invention there is provided
a gas-liquid mixture spray nozzle apparatus comprising:
j a spray tube having a spraying orificg at a leading
end thereof;

cese, 20 a first supply passage for supplying one of a liquid
:J ° or a gas in a radial direction of the spray tube;
a second supply passage for supplying the other of
‘ said liquid or gas in the radial direction;
Pt said first supply passage and said second supply

25 passage being displaced from each other in an axial direction
é of the spray tube;
H a nozzle fixedly disposed inside said spray tube for
v “euvu jetting towards the spraying orifice the gas or liquid supplied

from a gas/liquid flow passage formed coaxially or

'r“f 30 substantially coaxially with said tube axis;
. ui a first gap communicating with said first supply
passage;

a second gap communicating with said second supply

passage;
35 a first flow passage for communicating said first gap
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with a gas-liquid mixing chamber formed at a front position of
said nozzle;

said first and second gaps and said first flow
passage being formed between an outer surface of said nozzle
and an inner surface of said spray tube;

a further orifice communicating between an outlet
opening of said first supply passage and said spray tube;

said second gap and said gas/liquid flow passage
being communicated with each other through a plurality of
second flow passages radially spaced about said nozzle, each
of said second flow passages having a corresponding outlet

facing the gas/liquid flow passage.

Accordingly, embodiments of the present invention
provide the following features:

(A) The nozzle for jetting towards the spraying orifice
the gas or liquid supplied from a gas/liquid flow passage
formed coaxially or substantially coaxially with the tube axis
is fixedly disposed inside the spray tube. )

(B) Between an outer surface of the nozzle and an inner
surface of the spray tube, there are formed a first gap
communicating with the first supply passage, a second gap
communicating with the second supply passage and a first flow
passage for communicating the first gap with a gas-liquid
mixing chamber formed at a front position of the spray nozzle.

(C) A further spraying orifice communicating between an
outlet opening of the first supply passage and the spray tube.

(D) The second gap and the gas/liquid flow passage of the
nozzle are communicated with each other through a plurality of
second flow passages radially spaced about the nozzle.

(E) Each of the second flow passages having a
corresponding outlet facing the gas/liquid flow passage.

With these features, the embodiments of the invention
can achieve the following functions and effects.

(a) Because the features (A) and (B), the liquid or gas

introduced from the first supply passage into

-4 -
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the first gap hits the outer peripheral face of the
nozzle to change in its flowing direction. This fluid
flow passes the first flow passage between the nozzle
outer peripheral face and the tube inner peripheral
face to enter the gas-liquid mixing chamber. Then,
because of the features (A), (B) and (D), the gas or
the liquid introduced from the second supply passage
into the second gap passes the second flow passage
into the gas-liquid mixing chamber to be mixed and
atomized with the other fluid. Then, this fluid
mixture is discharged through the spraying orifice.

(b) Because of the feature (C), the liquid or gas
from the first supply passage increases in 1its flow
velocity as being constricted through the orifice.
The increased flow velocity results in increase in the
speed of the liquid or gas molecules as well in the
Reynolds number, which increase expedites generation
of turbulent flow.

(c) Because of the features (D) and (E), the liquid
or gas from the plurality of second flow passges are
caused to collide each other within the gas-liquid
mixing chamber. This collision further promotes the
turbulent flow generation. Because of the above-
described function (a), the liquid and the gas

introduced into the gas-liquid mixing chamber are
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atomized while being mixed with each other to be
discharged through the spraying orifice. Then,
because of the functions (b), (c), the liquid and the
gas are rendered into the turbulent flow before
entering the mixing chamber, the atomization of the
introduced liquid is facilitated.

Therefore, the present invention has achieved the
intended improvement of the gas-liquid mixture spray
nozzle apparatus, which improvement enables prevention
of complexity and easier attachment and detachment of
the tube construction for maintenance, thereby forming
the entire apparatus compact to be suitable for a
great variety of applications.

Preferrably, the plurality of second flow
passages can be arranged in a vortex pattern where the
passages cross each other in the radial direction of
the nozzle. With this additional feature, the gas or
the liquid introduced through these second flow
passages flows in a spiral pattern within the
das/liquid flow passage, thus further increasing the
velocity of the gas or liguid flowing along the inner
peripheral face of the flow passage. This increased
flowing velocity further promotes the generation of

tubulent flow inside the gas/liquid flow passage and

consequently promotes the atomization of the fluid
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inside the gas-liquid mixing chamber.
Further -snrd-—other—objects,. features and effects
of the invention will become more apparent from the

following more detailed description of the embodiments

5 of the invention with reference to the accompanying
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a side view in partial section showing
a gas—liquid mixture spray nozzle apparatus according
to one preferred embodiment of the present invention,
Fig. 2 is a section taken along a line 2-2 in
Fig. 1,
156 Fig. 3 is a section taken along a line 3-3 in
Fig. 1,
Fig. 4 is a perspective view of a nozzle,
Fig. 5 is a section view showing major portions
of a gas-liquid mixture spray nozzle apparatus
20 according to a further embodiment of the invention,
and
Fig. 6 is a side view in section showing a
conventional apparatus.
25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
- 7 -
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Preferred embodiments of a gas-ligquid mixture
spray nozzle apparatus relating to the present
invention will now be described in particular with
reference to the accompanying drawings.

As shown in Figs. 1 through 4, a gas-liquid
mixture spray nozzle apparatus relating to one
embodiment of the invention is used for e.g. spraying
water onto a rolled steel for cooling it. In this
apparatus, at a base of a spray tube 2 having a
spraying orifice at a leading end thereof, there are
provided a first supply passage 3 for supplying liquid
(e.g. water) along a radial direction of the tube 2
and a second supply passage 4 for supplying gas (e.g.
air) along the radial direction, with the two passages
3, 4 being displaced from each other in a direction of
a tube axis X.

Inside the spray tube 2 and at a position facing
outlet openings of the first and second supply
passages 3, 4, a nozzle 6 is detachably screwed for
jetting the gas towards the spraying orifice 1 from a
gas flow passage 5 formed coaxially relative to the

SoCfo-c
tube axis X. Further, between an outerkpesiphe;aL‘

Svfcce

-faee—of the nozzle 6 and an inner 4&&4@he£a;—4eeeLof

the spray tube' 2, there are formed an annular first
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gap 7 communicating with the first supply passage 3,
an annular second gap 8 communicating with the second
supply passage 4 and an annular first flow passage 10
for communicating the first gap 7 with a gas-liquid
mixing chamber 9 disposed forwardly of the nozzle 6.

The spray tube 2 includes a nozzle tip la forming
the spraying orifice 1, a tube member 9a forming the
gas—-liquid mixing chamber 9, a female screw portion
lla for screwing the nozzle 6 and a base case 11
having the first and second supply passages 3, 4. The
nozzle tip la and the tube member 9a are fixedly
screwed with each other; whereas, the tube member 9a
and the base case 11 are integrally engaged with each
other by welding.

The first flow passage 10 is configurated as an
annnular funnel-shaped flow passage. In a direction
extending normal to the tube axis X, this passage 10
has a cross section smaller in area than the first gap
7. Further, because of the configuration, the passage
10 functions to guide and jet the liquid supplied into
the first gap 7 towards a forward side of the nozzle 6
along the tube axis X.

For forming the first supply passage 3, a first
bush 14 for connecting with a liquid (water) tube 12

into which the liquid is supplied under pressure by
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means of e.g. a pump, is fixedly screwed into a female
screw hole 11b formed in the base case 11. Further,
an orifice 15 is defined at a top portion of this
first bush 14.

With this formation of the orifice 15 in the
first bush 14, a change in the constricting amount
depending on the liquid supply amount can be readily
coped with by replacing the bush 14 with a further
bush having an orifice 15 formed for the desired
constricting amount. Accordingly, the construction of
this embodiment is more advantageous in terms of costs
than e.g. a construction where the orifice 15 is
formed in the base case 11 per se.

The second supply passage 4 is formed on an
upstream side along the tube axis X relative to the
first supply passage 3; and to this passage 4, there
is screwed a second bush 16 for connecting a gas (air)
tube 13 into which gas such as air is supplied under
pressure by means of e.g. an air compressor.

The gas flow pasgage 5 of’fge nozzle 6 1is
stepwise constricted towards the downstream side in
the tube axis direction X, such that the passage 5 has
a stepwise decreasing cross section toward said side.
And, this gas flow passage 5 is communicated with the

second gap 8 through four second flow passages 18

-10-



defined in a peripheral wall 17 of the nozzle. The
first gap 7 and the second gap 8 are air-tightly
separated from each other by means of a sealing rubber
ring 19.

) The four second flow passages 18 are displaced
with 90 degree phase difference with each other in the

peripheral direction of the nozzle 6 and are oritended

L to the tube axis X. Further, outlet openings of
gx:% these second flow passages 18 facing the gas flow
N
UJEN 10 passage 5 are aligned or substantially aligned on a
%oftm same plane relative to the tube axis X.
‘:°:z° The base case 11 1is screw-fixed by means of a

bolt 21 to a tube unit A comprised of the liquid tube

12 and the gas tube 13 integrally welded to each other

°%° °% 15 through a connecting plate 20. Further, the first and
pr 0O
oa 5 second bushes 14, 16 are communicated respectively
o e

with the liquid tube 12 and the gas tube 13, so as to

4 w9

supply the liquid and the gas into the nozzle

PR apparatus.
IaY

"k}
X
<

>

20 In place of the plurality of the second flow

Q
¢sy @

passages 18 formed in the nozzle peripheral wall 17
employed in the foregoing embodiment, as shown in Fig.
5, it is conceivable to form the second flow passages
18 arranged in a vortex pattern to extend to cross

25 each other in the radial direction of the nozzle 6.

-11-
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In this case, the rest of the construction can be the
same as those of the foregoing embodiment.

Some other embodiments of the invention will be
specifically described next.

(a) The orifice provided for the first supply
paszage can be formed integrally with the spray tube.

(b) It is not <e¢ssential for the present
invention to configurate the first flow passage as a
constricted flow passage.

(c) In the further embodiment illustrated in
Fig. 5, each of the second flow passages 18 can be
formed either straight or curved.'

(d) In the above-described embodiments, the
functions of the first supply passage and the second
supply passage can be switched over so that the former
supplies the gas (air) while the latter supplies the
liquid (water).

(e) The gas-liguid mixture spray apparatus of
the invention can be used not cnly for spraying water
but also for spraying any other kind of liquid such as
a chemical liquid.

(£) Similarly, the apparatus of the invention
can be used with any other kind of gas than the air
employed in the above embodiments.

The invention may be embodied in other specific

-12-
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forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as
illustrative and not restrictive, the scope of the
invention being indicated by the appended claims
rather than by the foregoing description and all
changes which come within the meaning and range of

equivalency of the claims are therefore intended to be

embraced therein.

~13-



THE CLATIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A gas-liquid mixture spray nozzle apparatus
comprising:
a spray tube having a spraying orifice at a leading
5 end thereof;
: a first supply passage for supplying one of a liquid

or a gas in a radial direction of the spray tube;

a second supply passage for supplying the other of
H said liquid or gas in the radial direction;
% 10 said first supply passage and said second supply
| passage being displaced from each other in an axial direction
of the spray tube;

a nozzle fixedly disposed inside said spray tube for

jetting towards the spraying orifice the gas or liquid supplied

“:?- 15 from a gas/liquid flow ©passage formed ‘coaxially or
§“'} substantially coaxially with said tube axis;

3:€‘ a first gap communicating with said first supply
f..i passage;

a second gap communicating with said second supply

: 'é 20 passage;
. a first flow passage for communicating said first gap
with a gas-liquid mixing chamber formed at a front position of

said nozzle;

. ; said first and second gaps and said first flow

‘ 25 passage being formed between an outer surface of said nozzle
and an inner surface of said spray tube;

3 a further orifice communicating between an outlet

ﬁfvﬁfz\ opening of said first supply passage and said spray tube;

- 14 -
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said second gap and said gas/liquid flow passage
being communicated with each other through a plurality of
second flow passages radially spaced about said nozzle, each
of said second flow passages having a corresponding outlet

facing the gas/liquid flow passage.

2. A gas-liquid mixture spray nozzle apparatus as
defined in claim 1, wherein said spray tube includes a nozzle
tip forming said spraying orifice, a tube member forming said
gas-liquid mixing chamber, a female screw portion for screwing

said nozzle and a base case having said first and second supply

passages.

3. A gas-liquid mixture srray nozzle apparatus as
defined in claim 2, wherein said nozzle tip and said tube
member are fixedly screwed with each other and said tube member

and said base case are integrally

- 15 -
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engaged with each other.

4. A gas—liquid mixture spray nozzle apparatus as
o-ny one of <lelims L X0 3
defined in G4a4m—ﬁ? wherein said first flow passage is
configurated as an annnular funnel-shaped flow
passage, said first flow passage having, 1in a
direction extending normal to said tube axis, a cross
section smaller in area than said first gap, said
first flow passage Dbeing capable of guiding and
Jetting the 1liquid supplied into said first gap

towards a forward side of said nozzle along said tube

axis.

5. A gas—liquid mixture spray nozzle apparatus as
defined 1in Claim 2, wherein for forming said first
supply passage, a first bush for connecting with a
liquid tube into which the liquid 1is supplied 1is
fixedly screwed 1into a female screw hole formed in

said base case.

6. A gas—liquid mixture spray nozzle apparatus as
defined 1in Claim 5, wherein said further orifice 1is

defined at a top portion of said first bush.

7. A gas—liquid mixture spray nozzle apparatus as

defined in Claim 5, wherein said second supply passage

_16_.




is formed on an upstream side along said tube axis relative to
said first supply passage, to said second supply passage, there
being screwed a second bush for connecting a gas tube into

which the gas is supplied.

5 8. A gas-liquid mixture spray nozzle apparatus as
qas\ Wgha
defined in any one of claims 1 to 7 wherein said gﬁﬂAflow
passage is stepwise constricted towards the downstream side in

. _ _ . _ g5/ Liguid
said tube axis direction, such that said gasyflow passage has

a stepwise decreasing cross section toward said side.

10 9. A gas-ligquid mixture spray nozzle apparatus as
defined in any one of claims 1 to 8, wherein said first gap and
said second gap are air-tightly separated from each other by
means of a sealing means.

10. A gas-liquid mixture spray nozzle apparatus as

15 defined in any one of claims 1 to 9 wherein said plurality of
second flow passages are arranged in a vortex pattern where
said passages cross each other in the radial direction of said
nozzle.

11. A gas-liquid mixture spray nozzle apparatus

20 substantially as herein described with reference to and as
illustrated in any one or more of Figures 1 to 5 of the
accompanying drawings.

Dated this 21st day of July 1892.
KYORITSU GOKIN MFG, CO. LTD
25 By Its Patent Attorneys:
GRIFFITH HACK & CO.
Fellows Institute of Patent
e Attorneys of Australia.
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