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(57) Claim
1. An air stream visualization apparatus comprising a ;

steam generating device, an insulating chamber in which a 

liquid refrigerant such as liquid nitrogen is enclosed, a pipe 

for connecting said steam generating device and said insulating 

chamber, and for introducing steam from said steam generating 

device to said insulating chamber, said insulating chamber 

baing provided with an outlet pipe for delivering a misty 

tracer generated by way of cooling down said steam by means of .

said refrigerant. j

12. An air stream visualising device, comprising: |

a steam generating first container device, having :

heating means therein, said first container being disposed to f

receive a steam producing liquid therein, a vertical steam !
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delivery pipe with a valve extending out of said first 

container, a heated horizontal carrying pipe coupled to said 

valve to receive delivered steam;

pressure sensing means coupled to said first 

container to detect changes in steam pressure in said container 

so as to control a switch operating the electricity supply to 

the heating means;

an insulating second container, with a bottom member, 

said second container being designed to hold a liquid 

refrigerant such as liquid nitrogen over said bottom member, 

a vertical steam inlet pipe member coupled to said horizontal 

carrying pipe and extending down into said second container for 

feeding steam therein from the lower end of said pipe member;

a liquid level controller in said second container

cooperating with a control mechanism outside said second

container, said control mechanism acting to raise or lower one 
of said members with respect to the other of said member in 

response to signals from said liquid level controller so as to 

define a predetermined depth between the liquid level of the 

refrigerant in said second container and the lower end of said 

pipe member;

an outlet pipe extending vertically out from said 

second container ending in a mist delivery pipe with mist 

delivery apertures; and, ' ·

temperature control means connected to said outlet

pipe.
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(54)Title: AIR STREAM VISUALIZATION APPARATUS 
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(57) Abstract

This invention relates to an air stream 
visualization apparatus which feeds a clean 
steam generated by a steam generator into an 
insulated tank storing therein a refrigerant 
such as liquid nitrogen to cool it rapidly and 
to generate a mist-like tracer, then sends this 
tracer directly to an air stream to be visualized 
or sends it after controlling it to a temperature 
at which it is easily carried on the air stream.
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SPECIFICATION
Title of Invention

Air Stream Visuvalization Apparatus
Technical Field

This invention relates to an appavatus lor realizing visual 

recognition of nonvisible air stream, and particularly relates to 

an apparatus for realizing visual recognition of air stream which 

utilizes especially clean mist that is generated for the purpos 

of recognizing air stream in a clean room employed for industrial 

purposes.
• ·
·* Background Art

4 ·

·· Known devices for realizing visual recognition of non-• ·• ·
* visible air stream are exemplified as follows:

* ' (l) a device which utilizes mosouito-repellent incense smoke;

(2) a device which utilizes smoke generated by a chemical

reaction of chemicals. such as titanium tetrachloride;

.,. (3) a device which utilizes oil mist generated by heating oil;

and ’• · ·

(4) a device which generates pure water mist utilizing pure
• · »
...* water as in an ultrasonic humidifier.

• However, the aforementioned devices which utilize

...jmosquito-repellent incense, the smoke generated by the chemical 

•••^reaction of chemicals, and the oil mist encounter following

problems: namely, when visual recognition of clean air stream 

which has been introduced into a clean room for industrial 

purposes is attempted, not only the clean air is contaminated 

but also the clean room and machines and equipment in the clean 

room are contaminated. As a result of this, the manufacturing 

process for the products which need cleanness is contaminated.

- 1 -
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Consequently, the aforementioned devices become impossible to 

be used. Especially, in a case wherein the smoke generated by 

the chemical reaction of chemicals is utilized, it is dangerous 

because of their toxicity. In a case wherein the pure water 

mist generated, the amount of the mist which can be generated

is insufficient. If the sufficient amount of mist is

generated, droplets drop to floor surfaces or work tables. 

Furthermore, the mist generated is eliminated in a short time 

after being introduced in an air stream, as a result of which, 

the long-distance visual recognition of the air stream becomes 

impossible. Furthermore, the mist tends to flow downward

because of gravitation, and separate from the air stream, as 

a result of which, an accurately visual recognition of the air 

stream becomes impossible.

An object of the present invention is to provide an 

air stream visualization apparatus.

Disclosure of the Invention

According to one aspect of the present invention 

there is provided an air stream visualization apparatus 

comprising a steam generating device, an insulating chamber in 

which a liquid refrigerant such as liquid nitrogen is enclosed, 

a pipe for connecting said steam generating device and said 

insulating chamber, and for introducing steam from said steam 

generating device to said insulating chamber, said insulating 

chamber being provided with an outlet pipe for delivering a 

misty tracer generated by way of cooling down said steam by 

means of said refrigerant.

2
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According to another aspect of the present invention 

there is provided an air stream visualising device, comprising:

a steam generating first container device, having 

heating means therein, said first container being disposed to 

receive a steam producing liquid therein, a vertical steam 

delivery pipe with a valve extending out of said first 

container, a heated horizontal carrying pipe coupled to said 

valve to receive delivered steam;

pressure sensing means coupled to said first 

container to detect changes in steam pressure in said container 

so as to control a switch operating the electricity supply to 

the heating means;

an insulating second container, with a bottom member, 

said second container being designed to hold a liquid 

refrigerant such as liquid nitrogen over said bottom member, 

a vertical steam inlet pipe member coupled to said horizontal

• · e · · ·
carrying pipe and extending down into said second container for 

feeding steam therein from the lower end of said pipe member;

a liquid level controller in said second container 

cooperating with a control mechanism outside said second 

container, said control mechanism acting to raise or lower one 

of said members with respect to the other of said member in 

response to signals from said liquid level controller so as to 

define a predetermined depth between the liquid level of the 

refrigerant in said second container and the lower end of said

pipe member;

an outlet pipe extending vertically out from said 

second container ending in a mist delivery pipe with mist i
I 3
I
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delivery apertures; and,

temperature control means connected to said outlet

pipe.

Since the present invention has said construction, 

5 the present invention is to be capable of realizing a long­

distance visual recognition of air stream, of delivering a 

misty tracer after adjusting the misty tracer to be easily• · ·
' capable of being captured by an air stream, of generating a

• ·
large quantity of a clean and non-poisonous misty tracer, of

-t · ·• · ·
1.0.. generating a misty tracer in such a manner that the generating

• · · ·
.....................j of droplets can be minimized and of generating a misty tracer

• ·
with a safety operation ensured.

• * ·
a• · ·

» · ·

• · · ·• · • · · ·
15 .

Brief Description of Drawings

An embodiment of the present invention will now be

described by way of example only with reference to the

accompanying drawings in which:

Fig. 1 illustrates an example of the structure of an

air stream visualization apparatus according to the present 

invention;

20 Fig. 2 illustrates a modified example of the

aforementioned structure;

Fig. 3 is a schematic view illustrating another 

example of the air stream visualization apparatus according to 

the present invention;

25 Fig. 4 illustrates an example in which the

3A
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Fig. 5 is a schematic view illustrating an example 

of a control mechanism of the aforementioned structure} and,

Fig. 6 is a schematic view illustrating another 

example of the control mechanism of the aforementioned

5 structure.

Best mode for Carrying Out the Invention

ft ft
• ft

10

ft ft ft ftft ft ft
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Referring to Figs. 1 and 2, an embodiment of the 

present invention will now be described. Reference numeral 1 

represents a steam generating device which comprises a water 

supply pipe 4 for supplying water 3 to a tank 2, a heater 5 for 

heating the water 3, a water level gauge 6 for measuring the 

level of the water 3, and a steam delivering pipe 7. Reference 

numeral 8 represents an insulating chamber in which liquid 

nitrogen 9 as an example of a refrigerant is enclosed. The 

insulating chamber 8 comprises an inlet pipe 11 which is 

supported at a predetermined distance D away from the liquid 

level 10 of the liquid nitrogen 9____________________________________

13B



and. an outlet pipe 12. for delivering steam which has been cooled.

down in the insulating chamber 8. Reference numeral 13 represents

a pipe for introducing steam from the steam generating device 1

to the insulating chamber 8. One end of the pipe 13 is connected

to the steam delivering pipe 7, while other end is connected to

the inlet pipe 11. Reference numeral 14 represents a heater which

is fitted to the pipe 13, and reference numeral 15 represents a

liquid level controller for detecting the liquid level 10.

Reference numeral 16 represents a control mechanism for

; ,··. controlling the distance D between the liquid level 10 and the 
• · · ·
.··*·. inlet nine 11 to constant. The control mechanism 16 is operated ····““ *
·’*·*; ty Eeans a detecting signal from the liquid level controller

• · · 9
...ί 15. Reference numeral 17 represents a pressure switch ’which is

*!***! provided to the steam generating device 1, and which defects the

change in steam pressure in the tank 2 for the purpose of

controlling a switch/which switches the electricity supply to the
• · · · . .• ·
···· heater 5. Reference numeral 18 represents a temperature • · · ·

« · ·

** * controller which is provided to the outlet pipe 12, and reference
•»· · · - (

numeral 19 represents a mist delivering pipe v/hich is connected to 

the outle- pipe 12, and which delivers mict into an air stream.

........... in the air stream visualization apparatus having said

.·...· structure, water 3 is supplied to The tank 2 Through the water

supply pipe 4, and The supplied water 3 is Then heated by The 

heater 5 so as to generate steam. The generated steam is intro­

duced into the insulating chamber 8 through the steam delivering 

pipe 7, the pipe 13, and the inlet pipe 11. The ir.Trouduced · · 

steam is rapidly cooled down by liquid nitroge? 9, and is deli­

vered into the air stream in the from of a mist 20 the tempera-

of which is slightly higher than that of the air stream

/O
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throgh the outlet pipe 12 and the mist delivering pipe 19- The 
delivered mist 20 has a long visible duration and a tendency of 
being easily captured by the air stream.

During the aforementioned delivery of the mist 20 into the 

air stream the liquid nitrogen 9 is gradually gasified, as a 

result of which, its liquid level is lowered. This lowering is 

detected by the liquid level controller 15, whereby the control 

mechanism 16 is so operated in accordance with the detected 

signal that the distance D between the liquid level 10 and the 

inlet pipe 11 can be kept constant. If the steam pressure in the 

tank 2 exceeds a predetermined level, the pressure switch 17 

detects the fact, and controls so as to prevent current supply 

to the heater 5· As a result of this, the generation of the 

steam can be controlled to a predtermined amount. The heater 14 

heats the pipe 13 so as to prevent the return of the steam to 

water because of fall in temperature.

The tank 2 is.provided with a drain pipe 21, a relief 

valve 22 for reliving excessive steam, and a float switch 23 

which acts to stop the current supply to the heater 5 in order 

to prevent the tank 2 from overheating when the amount of the 

water 5 becomes insufficient. A water supply valve 24 is 

provided to the water supply pipe 4. The steam delivering pipe 

7 is provided with a control valve 25 which acts to control the 

flow rate of the steam and stop the supply of the steam. Heat 

insulating material or a heater may be fitted to the outlet pipe 

12 so as to control the temperature of the delivered mist 20 with 

respect to that of the-air stream. The temperature controller 18 

Eay be used examining how the mist 20 flows in accordance with 

the change in the temperature of the cooled steam which passes 

Ugh the outlet pipe 12, or for stopping current supply t'o

L - 5 -
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the heater 5 or closing the control valve 25 if the temperature 

of the inside of the insulating chamber 8 rises because the liquid 

nitrogen in the insulating chamber 8 becomes exhausted. The control 

mechanism 16 may, as shown in Fig. 1, be constituted: as the 

liquid level 10 lowers, the insulating chamber 8 is raised by 

means of a motor 26. Or, the control mechanism 16 may be

constituted by, as shown in Fig. 2: as the liquid level 10 lowers, 

the inlet pipe 11 is lowered by means of the motor 26. The inlet 

pipe 11 may be manually controlled without usirrg the control 

mechanism 16. The steam generating device 1 and the insulating 

chamber 8 may be installed on a car 53 to which casters are fitted 

for the purpose of realizing a free movement, or it may be fixed 

to a predetermined place.

Referring to Figs. 3 through 6, another embodiment of the 

present invention will now be described. Reference numeral 1 

represents a steam generating device which is provided with a 

water supply pipe 4 for supplying water 3 to a tank 2, a heater 5 

for heating the water 3, and a pipe 7 for delivering steam 6. 

Reference numeral 8 represents an insulating chamber in which
β

liquid nitrogen 9 as an example of a refrigerant is enclosed, and

• which is provided with an inlet pipe 11 and an outlet pipe 13 for

* delivering misty tracer 12 generated after steam 6 has been cooled 

down in the insulating chamber 8. Reference numeral 14 represents 

a pipe for introducing the steam 6 from the steam generating 

device 1 to the insulating chamber 8. One end of the pipe 14 is 

connected to the pipe 7, while the other end is connected to the 

inlet pipe 11. Reference numeral 15 represents a liquid level 

gauge which is provided to the insulating chamber 8, and which

^ALfq^e'l;cc'ts the liquid level 10 and indicates the amount of the

uho)
/47
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liquid nitrogen. 9- Reference numeral 16 represents a by-pass pipe 

one end of which is branched from the pipe 7, while the other end 

is connected to the outlet pipe 13· Reference numeral 17 represents 

a control valve which is connected to the intermediate position of 

the by-pass pipe 16, and which uses, for example, a electromagnetic 

valve. Reference numeral 18 represents a temperature contrller 

which is provided to the outlet pipe 13, and which so controls the' 

control valve 17 to open when the temperature of the tracer 12 

passing through the outlet pipe 13 falls belows a predetermined 

temperature. Referance numeral 19 represents a pressure switch· 

which is provided to the steam generating device 1, and which 

detects the change in pressure of the steam 6 in the tank 2 and 

controls the operation of a switches the current supply to the

heater 5· Reference numeral 20 represents a tracer delivering pipe

which is connected to the pipe 13, and which delivers the tracer 

12 into an air stream 30 to he visually recognized.

In the air stream visualization apparatus having said 

structure, the supplied water 3 is heated by the heater 5 so 

as to generate the steam 6. The generated steam 6 is intro­

duced into the insulating chamber 8 through the pipes 7 and 

14 and thw inlet pipe 11. The introduced steam 6 is rapidly 

cooled down hy means of the liquid nitrogen 9, as a result of 

which, the misty tracer 12 is generated. The generated tracer 

12 is passed through the oulet pipe 13, and is delivered through 

the tracer delivering pipe 20.

Since the control valve 17 is opened in.· accordance with a control 

signal from the temperature controller 18 when the temperature 

of the tracer 12 is below a predetermined temperature which has 

been set at the temperature controller 18, the steam 6 which

ses through the pipe 7 is in part supplied to the outlet pipe

- 7 -
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13 through the by-pass pipe 16. As a result of this, the 

temperature of the tracer 12 is raised up to the aforementioned 

predetermined temperature, «hen the temperature of the tracer 12 

reaches the aforementioned predetermined temperature, the control 

valve 17 is closed in accordance with the control signal from the 

temperature controller 18. As a result of this, the supply of the 

steam 6 to the outlet pipe 13 is stopped and rise in temperature 

of the tracer 12 is prevented. Thanks to the aforementioned 

control carried out by the temperature controller 18, the tracer 

12 is delivered through the tracer delivering pipe 20 with the 

temperature of the tracer 12 kept at a predtermined temperature.

A temperature to be set at the temperature controller 18 is 

determined after consideration of the temperature and humidity of 

the clean room in which the air flow 30 is passed through, and so 

forth. The temperature is determined to that at which the tracer 

12 can be easily captured by the air flow 30, for example, when
t ft

the temperature in the clean room is 23 C to 25 C, the temperature 

of the tracer 12 is a predetermined value in the vicinity of the 

range of 50 0, or a predtermined range of the same.

The tracer 12 flows mixed with the ambient air after the 

tracer 12 is discharged from the pipe 20. Since the relative 

humidity of the tracer 12 is 100%, while that of air in the room 

is usually 50 to 80%, the relative humidity of the tracer 12 falls 

immediately after the tracer 12 is mixed with the air in the room 

if thetemperature of the tracer 12 is the same as room temperature. 

As a result, small water drops in the tracer 12 start to evaporate 

resulting in a decrease in their diameter. Consequently, they 

vaporize and become invisible.

However, if the temperature of the tracer 12 is higher

I

i

I
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than room temperature, the temperature of the tracer 12 falls, and 

the maximum vapor pressure also falls as soon as rhe tracer 12 is 

mixed with the ambient air. As a result, the small water drops do 

not evaporate for a certain distance downstream from the position 

at which the tracer 12 .starts flowing. In fact, they condense, and 

the tracer 12 further flows until it is suffieciently mixed with 

the room air, whereupon the small water drops evaporate. As described 

above, the distance through which the tracer 12 does not evaporate 

can be increased, so that the tracer 12 can be made visible for a 

longer distance.

In the embodiment shown in Figs. 1 and 2, the temperature 

of the misty tracer 20 is raised so as to exceed room temperature 

by controlling the distance between the liquid level 10 and the 

inlet pipe 11. In the embodiment shown in Figs. 5 to 6, the 

temperature of the tracer 12 is raised so as to exceed room 

temperature by controlling the amount of vapor supplied from 

the by-pass 16 to the outlet pipe 13·

In a state in which the steam generating device 1 is 

generating the steam 6, if the steam pressure in the tank.2 

exceeds a predetermined level, the pressure switch ly detects the 

fact, and controls to stop the current supply to the heater 5» 

whereby the generating of steam 6 is controlled to a predetermined 

level. ·

&a The tank 2 is provided with a drain valve 21, a relief 

valve 22 for relieving excessive steam, 'a drain pan 31, a float 

switch 23 for stopping the current supply to the heater 5 if the 

amount of rhe water 3 becomes insufficient, and an water level 

gauge 32 for messuring the water level of the water 5· Fure water

used as the water 3· A water supply valve 24 is provided to the

t
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water supply pipe 4. A control valve 25 for controlling the flow 

of the steam 6 and stops the supply of the steam 6 is provided to 

the pipe 7. The pipe 16 may be, as shown in Fig. 2, connected to 

the tank 2 through the control valve 25' with no branching from the 

pipe 7 employed. The pipes 14 and 16 may be provided with heat

insulating material or a heater for the purpose of preventing the
*·

fall in temperature of the steam 6 and the return to water while 

it passes through the pipe 14· The temparature controller 18· may 

be used for stopping the current supply to the heater 5 or 

controlling the control valve 25 or the control valves 25 and 25' 

to close when a temperature·inside the insulating chamber 8 rises 

because of exhausted liquid nitrogen 9 in the insulating chamber

8. During the delivery of the tracer 12 into the air flow 30, the 

‘liquid level 10 of the liquid nitrogen 9 is lowered because of the 

gradual gasfication of the liquid nitrogen 9· In this state, the 

distance D between the liquid level 10 and the inlet pipe 11 must 

be controlled to be kept contact. The way of this control is 

exemplified, as shown in Fig: 3, by a mechanism 27 wherein as the 

liquid level 10 is lowered, the inlet pipe 11 is adapted to be 

lowered by means of. a motor 26 in accordance with a detecting 

signal from the liquid level gauge 15- Another mechanism 29 is 

exemplified, as shown in Fig. 4, in which as the liquid level 10 

is lowered, the insulating chamber 8 is adapted to be raised by 

means of a motor 26 in accordance with a detecting signal from the 

liquid level gauge 15. As an alternative' to the aforementioned 

mechanism, manual control of the inlet pipe 11 may be employed. The 

steam gerating device 1 and the insulating chamber 8 may be 

installed on a car provided with casters so as to freely move, or 

they may be installed at a predetermined place.

- 10 -
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Since the present invention is constituted as mentioned 

above, the device according to the present invention displays the 

following advantages: the visible amount of the misty tracer can 

be increased up to 100% of the generated steam because the 

generated steam is rapidly cooled down by jetting it to a 

refrigerant, while in a device in which generated steam is not 

cooled down by a refrigerant, the amount of the visible misty 

tracer is limited to only a part of the generated steam.

By way of positively controlling the temparature of the 

delivered misty tracer to make it compatible with the air stream 

to be visually recognized, duration of the misty tracer kept in 

the air stream can be longthened. The misy tracer can be delivered 

a long distance depending only upon the effect of the air stream 

while being mixed with the air stream without occurrrcnce of the 

separation from the air stream, that is, while being well captured 

by the air stream. Consequently, the visual recognition of the 

state of the air stream can be accuratly realized by mean of the 

lines and patterns drawn by the tracer.

• A large quantity of clean, nonpoisonous, and safety misty
•
I tracer can be easily generated, furthermore, the generating of 

j droplets can be significantly reduced in comparison to the 

Z conventional device which generates pure water mist.

tfhen the visual recognition of clean air stream in a clean 

room for the industrial purposes is· realized, the clean room 

itself, as well as the machines and the'devices which are or are 

to be installed in the clean room and the manufacturing process 

which uses the aforementioned machines and the devices can be 

kept clean without any bad influence such as pollution or the like. 

The visual recognition of the air stream can be realized

1
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even while the machines and the devices are operated, or they 

are operated by workers.

Safety can be secured during the operation of the

device.

5 Industrial Applicability.

The device according to the present invention can
»

apply to a device for realizing the visual recognition of a
»I
, clean air stream in a super-clean space. The device can also

. apply to a device for studying the position and layout of
t
10 machines and devices in a clean room for the industrial

purposes or other spaces in which air streams.___________________

• · ·
«• · ·

J

• · · ·• · • · « *
»··««·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

• · ·
• · · ·

• · · ·
I I
• · · 9

.V

1. An air stream, visualization apparatus comprising a 

steam generating device, an insulating chamber in which a 

liquid refrigerant such as liquid nitrogen is enclosed, a pipe 

for connecting said steam generating device and said insulating 

chamber, and for introducing steam from said steam generating 

device to said insulating chamber, said insulating chamber 

being provided with an outlet pipe for delivering a misty 

tracer generated by way of cooling down said steam by means of

said refrigerant.

2. An air stream visualization apparatus according to 

Claim 1, wherein a tracer of a temperature higher than that of

the air stream to be visualised is discharged.

3. An air stream visualization apparatus according to 

Claim 1 or Claim 2, wherein said steam generating device and 

said outlet pipe are connected by means of a by-pass pipe to 

which a control valve is connected, said outlet pipe being 

provided with a temperature controller for controlling said 

control valve to open when the temperature of said tracer which 

passes through said outlet pipe falls below a predetermined 

temperature.

4. An air stream visualization apparatus according to 

Claim 3, wherein said by-pass pipe is braced from said pipe for 

introducing steam from said steam generating device to said 

insulating chamber.

5. An air stream visualization apparatus according to 

any one of Claims 1 to 3, wherein said insulating chamber is 

provided with an inlet pipe which is supported at a

13
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predetermined distance away from the liquid level of 

refrigerant which is enclosed in said insulating chamber, said 

pipe for introducing steam being connected to said inlet pipe.

6. An air stream visualization apparatus according to 

Claim 5, wherein said inlet pipe is provided with a control 

mechanism for moving said inlet pipe, keeping a predetermined 

distance from said liquid level in accordance with the change 

in said liquid level which is detected by a liquid level 

controller or a liquid level gauge for detecting said liquid 

level of refrigerant enclosed in said insulating chamber.

7. An air stream visualization apparatus according to 

Claim 5, wherein said insulating chamber is provided with a 

control mechanism for moving said insulating chamber when said 

liquid level is changed for the purpose of keeping the distance 

between said inlet pipe and said liquid level constant by means 

of a liquid level of controller or a liquid level gauge for 

detecting said liquid level refrigerant enclosed in said 

insulating chamber.

8. An air stream visualization apparatus according to 

either one of Claim 1 to Claim 7, wherein a valve is provided 

along said pipe for introducing steam into said insulating

chamber.

9. An air stream visualization apparatus according to 

any one of Claims 1 to 8, wherein said steam generating device 

is provided with a pressure switch for detecting a change in 

steam pressure and controlling the operation of a heating means 

disposed in said steam generating device.

I

L
14



• ·
• 4»· ·

• · · ·
• · 4»·· ·

• · · ·
ft · · ·
······

» · · ·
» ·• · · ·
• · · ·

I · ·• · ·

····
» « 
• · · β

10. An air stream visualization apparatus according to 

anyone of Claims 1 to 9, wherein a tank which forms said steam 

generating device is provided with a water level gauge for

measuring water level in said tank.

11. An air stream visualization apparatus according to 

any one of Claims 1 to 10, wherein a temperature controller for 

detecting the temperature of the delivered steam is provided 

to a steam delivering port of said insulating chamber.

12. An air stream visualising device, comprising:

a steam generating first container device, having 

heating means therein, said first container being disposed to 

receive a steam producing liquid therein, a vertical steam 

delivery pipe with a valve extending out of said first 

container, a heated horizontal carrying pipe coupled to said

valve to receive delivered steam;

pressure sensing means coupled to said first 

container to detect changes in steam pressure in said container 

so as to control a switch operating the electricity supply to 

the heating means;

an insulating second container, with a bottom member, 

said second container being designed to hold a liquid 

refrigerant such as liquid nitrogen over said bottom member, 

a vertical steam inlet pipe member coupled to said horizontal 

carrying pipe and extending down into said second container for 

feeding steam therein from the lower end of said pipe member;

a liquid level controller in said second container 

cooperating with a control mechanism outside said second

container, said control mechanism acting to raise or lower one

15
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of said members with respect to the other of said member in 

response to signals from said liquid level controller so as to 

define a predetermined depth between the liquid level of the 

refrigerant in said second container and the lower end of said 

pipe member;

an outlet pipe extending vertically out from said 

second container ending in a mist delivery pipe with mist 

delivery apertures; and,

temperature control means connected to said outlet

pipe.

13. A device as claimed in claim 12 wherein said control

mechanism acting to raise or lower one of said members includes 

rack and pinion gearing.

14. A device as claimed in claim 12 wherein the liquid 

level controller extends into the refrigerant and the control

mechanism which is outside the second container raises and

lowers said bottom member.

15. A device as claimed in claim 12 wherein the liquid

level controller extends into the refrigerant and the control

mechanism raises and lowers the steam pipe member.

16. An air stream visualization apparatus substantially 

as herein described with reference to and as illustrated in any 

one or more of the accompanying drawings.

Dated this 11th day of October, 1990 1

MIDORI ANZEN INDUSTRY CO. LTD.
By It's Patent Attorneys: !

GRIFFITH HACK & CO. ,
Fellows Institute of Patent
Attorneys of Australia (
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