
United States Patent (19) 
Paulsen 

54) 
(75) 
73) 

22) 
21 

52 

(51) 
58 

56 

2.691,737 
3,376,854 

DUST SAMPLING SYSTEM 

Lewis A. Paulsen, Belleville, Mich. 
Edward C. Levy Company, Detroit, 
Mich. 

Filed: Mar. 9, 1972 
Appl. No.: 233,190 

Inventor: 

Assignee: 

U.S. Cl.................. 250/573, 3401236, 356/207, 
134/57 R, 239/63 

Int. Cl....................... ... . . . . . . . . . . . . . . . . . . GOn 21130 
Field of Search............ . 134/57 R; 356/207, 36; 

250/227,564, 573; 1313, 1, 31, 12; 239/63; 
340/237 S, 236 

References Cited 
UNITED STATES PATENTS 

Holby............................. 356/207 X 
Kamola............................... 250/564 

10, 1954 
4/1968 

Zaa-az-e-/ 
aa2a 
arear 

[11] 3,867,640 
(45) Feb. 18, 1975 

3,600,590 8/1971 Einstein.......................... 356/207 X 
3,640,624 2, 1972 Anderson et al..................... 356/36 
3,643,624 2/1972 Eng et al.............. ... 239f 102 X 
3,73,743 5/1973 Marshall........................... 239171 X 

Primary Examiner-Walter Stolwein 
Attorney, Agent, or Firm-Harness, Dickey & Pierce 

(57) ABSTRACT 
A monitoring system for dusty, moist gases such as the 
ambient air near material handling equipment, exhaust 
fumes from cement or lime kilns, and the like. An in 
frared heater is used to vaporize moisture particles in 
the gases and thereby render such moisture invisible. 
The ability of light to penetrate the gas is then mea 
sured to determine the dust density thereof. The den 
sity measurement may be used for various purposes 
such as actuating an alarm or dust suppression appara 
tuS. 

8 Claims, 1 Drawing Figure 
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DUST SAMPLING SYSTEM 

BACKGROUND AND BRIEF SUMMARY OF THE 
INVENTION 

2 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The drawing discloses a conveyor 10 designed to 
There are many situations in which air or other gases 5 transport slag 12 in a linear and upward direction. 

contain both dust and moisture. In the interest of mini 
mizing air pollution, it is often desirable to monitor the 
dust density of such gases and take corrective action 
when such dust is excessive. In attempting to devise a 
method for monitoring the dust level of very moist gas 
it was found that the presence of suspended water 
vapor particles in the gases presented a serious obstacle 
to the correct measurement of dust density thereof. 
Measuring instrumentation frequently identified the 
moisture particles as dust and gave a false reading. 
A typical environmental situation in the dust density 

which can be advantageously monitored relates to the 
handling of slag. Hot slag, after it is received from a 
steel or iron mill, is transported on conveyor belts be 
tween various crushing and screening operations. It is 
standard practice to spray water on the slag in order to 
minimize the dust released from the slag during its han 
dling. It is desirable, however, to use the minimum 
amount of water necessary as the presence of excessive 
amounts of water impairs the effectiveness of the 
screening and crushing operations. As a result, an inad 
equate amount of water was frequently used for dust 
suppression purposes. It was, therefore, found to be de 
sirable to monitor the amount of dust being released 
from the slag during its handling and to take corrective 
action by applying additional amounts of water on the 
slag when the dust being released from the slag is found 
to be excessive. The appropriate amount of additional 
water which should be sprayed on the slag has been 
found to be dependent upon the amount of dust being 
released therefrom during handling. 

Slag, during the foregoing handling operations, is 
generally at a relatively hot temperature and if the air 
is relatively cold, a substantial amount of steam is liber 
ated from the slag. Thus, the proper sensing of the den 
sity of the dust being released from the slag requires ei 
ther that the sensing equipment differentiate between 
the steam and the dust or that the steam be eliminated. 
The present invention utilizes a radiant heat source 

such as infrared heaters in order to transform the steam 
to an invisible vapor. Thus, the dust containing air or 
other gas may be sampled by equipment which will re 
spond to any light reflecting particles in the air and only 
the dust will comprise such particles. The present in 
vention further comprehends the use of a constant in 
tensity light source for sampling the gases downstream 
from the radiant heat source and a sensor arranged to 
receive light from the source with the dust containing 
gases passing between the two. The magnitude in inter 
ference of light transmission from the source to the sen 
sor is indicative of the density of dust contained in the 
air. Thus a reduction in the light being sensed may be 
utilized to actuate an alarm, to actuate dust suppression 
equipment to a degree dependent on the dust density, 
or for any other desired purpose. 

BRIEF DESCRIPTION OF THE DRAWING 

The drawing is a schematic view of a material han 
dling and treating system embodying a dust monitoring 
device incorporating the principles of the present in 
vention. 
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From one end of the conveyor 10 the slag is deposited 
on a second conveyor 14. Arranged generally over the 
transfer location from the conveyor 10 to the conveyor 
14 is a collecting hood 16. Mounted in the interior of 
the collecting hood 16 are a pair of radiant heaters in 
the form of infrared lamps 18. The heaters 18 are posi 
tioned to heat and thereby vaporize the moisture parti 
cles suspended in the air entering the hood 16. The 
dusty air in this location is drawn upwardly through the 
hood 16 to a conduit 20 by means of an exhaust fan 22 
driven by a fan motor 23. Mounted on diametrically 
opposite sides of the conduit 20 are a light source 24 
and a light sensor in the form of a bolometer 26. The 
light source 24 is focused precisely at the bolometer 26. 
Air flowing upwardly through the conduit 20 moves 
through the path of the light from the source 24 and 
dust particles contained in this air will reflect a portion 
of this light, diminishing the magnitude of the light 
sensed by the bolometer 26. The flow of air is from an 
inlet 27 formed in the conduit 20 adjacent the hood 16 
to an outlet (not shown) disposed at the upper end of 
the conduit 20 above the fan 22. 
The output of the bolometer 26 is transmitted to a re 

ceiver 28 which, in turn, delivers an electrical signal ei 
ther alternatively or simultaneously to an alarm 30, a 
dust density recorder 32 and a water programmer 34. 
The alarm 30 may give either a visual or audible signal 
and is actuated when the dust density reaches an exces 
sive level. The water programmer 34 is connected to an 
automatic water spray system 36 having a plurality of 
spray nozzles 38a, 38b, 38c and 38d. The nozzles 38a, 
etc. are connected to a water supply pipe 42 through 
solenoid operated valves 40a, 40b, 40c and 40d. When 
the dust density reaches a first predetermined level, the 
valves 4.0a will be opened to cause the nozzles 38a to 
spray a first quantity of water on the slag 12 passing be 
neath them on the conveyor 14. When a second greater 
level of dust density is sensed by the bolometer 26, both 
the valves. 4.0a and 40b will be actuated to spray a 
greater amount of water on the slag 12 through the noz 
zles 38a and 38b. Similarly, additional levels of water 
spray are applied to the slag 12 by also spraying from 
the nozzles 38c and/or the nozzles 38d when third and 
fourth levels of dust density are sensed by the bolome 
ter 26. 
Power for operating the electrical apparatus shown in 

the drawing is supplied through power terminals 44 
connected to a constant voltage transformer 48 
through a manual switch 46. The transformer 48 is con 
nected to the light source 24 through a switch 46 and 
to the receiver 28, the alarm 30, recorder 32 and water 
spray programmer 34 through a switch 50. Electrical 
power is also supplied to the fan motor 23 through a 
switch 52 and to the heaters 18 through a disconnect 
switch 54. 
As will be apparent to those working in the area of 

air pollution, a dust sampling and control system incor 
porating the principles of the present invention will find 
use in a wide variety of applications. Where dust sup 
pression systems are already in operation, the device of 
the present invention may be utilized to detect mal 
function of the suppression equipment. Also, and as 
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shown herein, the device may be used as a means for 
programming the suppression equipment. Of course 
the recorder 32 can be utilized to provide a permanent 
record of the proper functioning of pollution control 
equipment. 

It will be apparent that the use of a radiant heat 
source such as the infrared lamps 16 enables the dissi 
pation, dissolution or gasifying of visible water vapor 
mist or steam without impeding or in any way interfer 
ring with the flow of air through the conduit 20. The ra 
diant heatenergy is readily absorbed by the water parti 
cles suspended in the air entering the conduit 20, dis 
pensing or gasifying such particles into an invisible 
vapor which will not be detected or sensed by the bo 
lometer 26. 

In the appended claims the expression "gas' or 
"gases' is used in its broadest sense as intended to in 
clude atmospheric air, smoke, various gaseous effluents 
and any other gaseous medium containing both dust 
and suspended fluid particles. 
What is claimed is: 
1. A dust sampling system for monitoring the dust 

content of moist gases including an open conduit hav 
ing a gas inlet and outlet, a radiant heat source associ 
ated with said inlet and operable to vaporize moisture 
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4 
particles suspended in moving gases entering said inlet, 
a constant intensity light source directing a beam of 
light across said conduit downstream from said heat 
source, a light sensor arranged to receive light from 
said source and means controlled by said sensor re 
sponsive to a reduction in the amount of light received 
by said detector from said source resulting from an in 
crease in the dust particles suspended in said gases. 

2. The structure set forth in claim 1 in which said 
means comprises a recorder. 

3. The structure set forth in claim 1 in which said 
means comprises an alarm. 

4. The structure set forth in claim 1 in which said ra 
diant heat source comprises an infrared lamp. 

5. The structure set forth in claim 1 in which said sen 
sor comprises a bolometer. 

6. The structure set forth in claim 1 including a fan 
for inducing the flow of gases through said conduit. 

7. The structure set forth in claim 1 including a hood 
mounted at the inlet end of said conduit. 

8. The structure set forth in claim 1 including an air 
collecting hood at said inlet arranged adjacent a con 
veyor for dusty particulate materials. 
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