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57 ABSTRACT 

The present invention prevents the emission of smoke, 
vapors or other waste gaseous products from a smoke 
stack, chimney, flue or the like when downdraft winds 
would be likely to carry the smoke or the like down 
wardly to the ground level in the area near the stack. 
One or more vertical wind sensors are provided on or 
near the top of the stack. Such sensors may include 
various propellers, anemometers, and wind vanes with 
vertical as well as horizontal swinging movement. A 
valve mechanism is employed to close the top of the 
stack when such vertical wind sensors detect a down 
ward wind direction or a downward component of 
wind speed exceeding a predetermined magnitude. 
The signals from the wind sensors are fed to a com 
puter or other control device, which controls the 
power operating means for the valve mechanism. Pref. 
erably, horizontal wind sensors are also provided and 
are connected to the computer, which is then ar 
ranged so that the valve mechanism will be closed 
when the ratio of the vertical wind velocity to the hor 
izontal wind velocity exceeds a predetermined magni 
tude. The computer also preferably controls the speed 
of an induced draft fan in the lower portion of the 
stack or in the associated duct work, so that the speed 
of the fan will be increased when the valve mechanism 
is operated to close the top of the stack. The fan 
thereby compresses the exhaust gases in the stack to 
maintain normal combustion in the associated fur 
nace. An enlarged buffer volume is preferably pro 
vided in the stack or the associated duct work to mini 
mize the pressure rise when the valve mechanism is 
closed. The computer may include a timer to open the 
valve mechanism after it has been closed for the maxi 
mum permissible time interval. 

19 Claims, 4 Drawing Figures 
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EMISSION CONTROL METHOD AND APPARATUS 
FOR SMOKESTACKS OR OTHER WASTE GAS 

DSCHARGE STACKS 

This invention relates to the control of smoke or 
other emissions from smokestacks or the like. 
One object of the present invention is to control the 

emission of smoke, vapor or other combustion prod 
ucts from a smokestack or the like so that such com 
bustion products will not descend to the ground level in 
the vicinity of the smokestack, but rather will be widely 
dispersed into the atmosphere. 
While air pollution control equipment will virtually 

eliminate or at least greatly reduce the emission of visi 
ble smoke from a smokestack, the emissions from the 
smokestack will still contain noxious vapors and prod 
ucts of combustion which should be widely dispersed 
into the atmosphere and should not be allowed to be 
carried downwardly to the ground level in the vicinity 
of the smokestack. If the products of combustion are 
widely dispersed, they will not descend to the ground 
level to any perceptible degree and will not have any 
deleterious effect. 
A further object of the present invention is to prevent 

the emission of combustion products from a smoke 
stack when downdrafts or downward gusts of wind are 
present at the top of the stack. 

It has been found that such downward components of 
wind velocity are largely responsible for carrying com 
bustion products downwardly to the ground level in the 
vicinity of a smokestack. Such downward wind compo 
nents are usually in the form of gusts which persist for 
only short time intervals. If the combustion products 
are not emitted from the smokestack during such 
downward gusts, the combustion products can be 
widely dispersed into the atmosphere between such 
gusts so that there will be little chance that the combus 
tion products will reach the ground level in the vicinity 
of the smokestack. 
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To achieve these and other objects, the present in 
vention preferably utilizes a new and improved method 
in which downward wind components are detected and 
preferably measured, at or near the top of the smoke 
stack. When a downward wind gust of significant 
strength is detected, the smokestack is closed, prefera 
bly at the top thereof. In this way, the combustion prod 
ucts are retained in the smokestack. When the down 
ward wind component no longer exists, the smokestack 
is again opened so that the combustion products will be 
widely dispersed into the atmosphere. The smokestack 
may be closed if the downward wind component at the 
top of the stack exceeds a predetermined magnitude. It 
is generally desirable to limit the closure of the stack to 
a predetermined maximum time interval. 
Preferably, the horizontal wind components are also 

measured at or near the top of the stack. Such horizon 
tal wind components tend to disperse the products of 
combustion. Thus, the downward wind component may 
be compared with the horizontal wind component in 
determining whether to close the stack. If the ratio of 
the downward wind component to the horizontal wind 
component exceeds a predetermined magnitude, the 
stack may be closed. Such ratio is an approximate mea 
sure of the downward angle at which the combustion 
products will be carried from the smokestack. If this 
angle is sufficiently small, the combustion products will 
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2 
be widely dispersed before they can reach the ground 
level. 

It is also preferred to measure the direction of the 
horizontal wind component, at or near the top of the 
stack. In many cases, there are certain wind directions 
which are more critical than other directions because 
such critical wind directions create situations in which 
the products of combustion may be carried to a nearby 
residential area, or some other area, where the prod 
ucts of combustion may be particularly objectionable. 
For such critical wind directions, the smokestack may 
be closed for downward wind components having a 
lower magnitude than otherwise would be the case. 
When the top of the smokestack is closed, it is also 

preferred to increase the speed of any induced draft fan 
which may be used in connection with the smokestack. 
Such fan will then tend to maintain the normal flow of 
air through the combustion chamber or furnace which 
is served by the smokestack. The fan compresses the 
products of combustion into the smokestack. 

It is preferred to provide an enlarged buffer volume 
in the smokestack or the associated duct work. By thus 
increasing the storage volume in the smokestack, it is 
possible to minimize the pressure rise due to the clo 
sure of the stack. 
The system of the present invention may comprise a 

valve mechanism for closing the stack, preferably at the 
top thereof. One or more vertical wind sensors are pref 
erably mounted on or near the top of the stack. One or 
more horizontal wind sensors are also preferably pro 
vided. In some cases, the system may also utilize one or 
more sensors for determining the direction of the hori 
Zontal wind component. The signals from these sensors 
may be supplied to a control device or computer, which 
is arranged to determine when the stack should be 
closed. The control device then energizes a motor 
which is preferably employed to operate the valve 
mechanism. 

In one particular arrangement, the computer may be 
programmed to close the stack when the ratio of the 
downward wind component to the horizontal wind 
component exceeds a predetermined magnitude. When 
this situation no longer prevails, the computer reverses 
the valve motor so as to open the stack. In most cases, 
the stack will be closed for only several seconds be 
cause downward wind gusts are normally of short dura 
tion. However, it is possible to close the stack for sev 
eral minutes without seriously affecting the combustion 
in the associated furnace, particularly if the stack uti 
lizes a powerful induced draft fan and a large buffer 
volume. 

Further objects, advantages and features of the pres 
ent invention will appear from the following descrip 
tion, taken with the accompanying drawings, in which: 
FIG. 1 is a diagrammatic perspective view showing a 

Smokestack equipped with a control system to be de 
scribed as an illustrative embodiment of the present in 
vention. 
FIG. 2 is a diagrammatic view illustrating the down 

ward angles at which the products of combustion-may 
be carried from the top of the stack due to downward 
wind components. 
FIG. 3 is a somewhat diagrammatic perspective view 

showing illustrative details of the valve mechanism for 
closing the top of the stack. 
FIG. 4 is a block diagram representing the illustrative 

control system for the stack. 
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As just indicated, FIG. 1 illustrates an embodiment of 
the present invention in the form of a control system 10 
applied to a smokestack 12. A furnace or combustion 
chamber 14 is connected to the stack 12. It will be seen 
that an air pollution control system 16 is connected be 
tween the furnace 14 and the stack 2. The furnace 4 
and the air pollution control system 16 may be of any 
known or suitable construction. It will be understood 
that the smokestack 12 serves the purpose of dispersing 
the products of combustion into the atmosphere at a 
considerable elevation above the ground level. 
The air pollution control system 16 removes almost 

all of the particulate matter from the products of com 
bustion discharged by the furnace 14. Thus, the small 
amount of particulate matter which goes up the stack 
12 is normally insufficient to produce visible smoke. 
However, the stack 12 still discharges vapors and gase 
ous products of combustion, along with a minimal 
amount of particulate matter. 
The stack 12 should be of sufficient height to dis 

perse the products of combustion into the atmosphere 
so that they will not be noticeable or deleterious under 
most weather conditions. However, under certain 
weather conditions, downdrafts or downward wind 
components will occur and may be of sufficient 
strength to carry the products of combustion to the 
ground level in the vicinity of the smokestack 12, 
or at least sufficiently close to the stack to be notice 
able. To deal with such downdrafts, the control system 
10 utilizes one or more vertical wind sensors 18, 
which may be of any known or suitable type. As 
illustrated, the vertical wind sensors comprise pro 
pellers which are rotatable about vertical axes. How 
ever, the vertical wind sensors may be of any known 
or suitable types, such as hot wire or sonic ane 
InOmeterS. 

In the illustrated arrangement, four such vertical 
wind sensors 18 are mounted on or near the top of the 
stack 12. As shown, the vertical wind sensors 18 are 
mounted on horizontal supporting arms 20 which are 
secured to the stack 2 at or near the top thereof. The 
illustrated arms 20 radiate from the stack at equal an 
gular intervals. Preferably, the supporting arms 20 are 
of a substantial length so that the vertical wind sensors 
18 will be spaced outwardly a substantial distance from 
the top of the smokestack 12. For example, the arms 20 
may be approximately 50 feet in length. 

It is also preferred to provide one or more horizontal 
wind sensors 22, at or near the top of the stack 12. The 
four illustrated horizontal wind sensors 22 are mounted 
on the supporting arms 20. As illustrated, the horizon 
tal wind sensors 22 take the form of cup anemometers 
rotatable about vertical axes. Horizontal wind sensors 
of any other known or suitable type may be employed. 

It is preferred to provide one or more directional sen 
sors 24, at or near the top of the stack 12, to determine 
the direction of the horizontal wind. One such direc 
tional sensor or indicator 24 is shown and is mounted 
on one of the supporting arms 20. The directional indi 
cator 24 may take the form of a wind vane rotatable 
about a vertical axis. It is possible to combine one or 
more of the horizontal or vertical wind sensors with the 
directional indicator 24. Thus, the illustrated wind vane 
24 is fitted with a propeller 26 rotatable about a hori 
zontal axis. The propeller 26 may be employed as a 
horizontal wind sensor. 
When a downward wind component of a sufficient 

magnitude is detected by one or more of the vertical 
wind sensors 18, the smokestack 12 is closed so as to 
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4. 
bring about a momentary interruption in the emission 
of the flue gases and other combustion products. Pref 
erably, the stack 12 is closed at the top so that the en 
tire volume of the stack 12 will be available to accumu 
late the combustion products. Thus, the illustrated 
stack 12 is provided with a valve mechanism 28 for 
closing the top of the stack. A motor 30 is preferably 
provided to operate the valve mechanism 28, which 
may be of any known or suitable type. As shown, the 
valve mechanism 28 comprises a plurality of parallel 
vanes or flaps 32 which are swingable abut horizontal 
axes, between open and closed positions. 
Further details of the valve mechanism 28 are shown 

in FIG. 3. It will be seen that the vanes 32 are mounted 
on horizontal shafts 34. A suitable drive is provided be 
tween the operating motor 30 and the shafts. As shown, 
such drive comprises a chain 36 which engages sprock 
ets 38 on the vane shafts 34. The chain 36 also engages 
a sprocket 40 on the shaft of the motor 30, which may 
incorporate a speed reduction drive so as to operate the 
chain 36 at a suitable low speed. Each vane could be 
individually activated by its own motor. This is more 
expensive, but it might permit a faster response. The 
motor 36 may be employed for both opening and clos 
ing the vanes 32. 
The stack 12 is preferably provided with an induced 

draft fan 42 to draw the combustion products out of the 
combustion chamber 14 and to force such combustion 
products into the lower end of the smokestack 12. Fur 
nace installations are often provided with such induced 
draft fans. The illustrated fan 42 has an operating 
motor 44. 
When the stack 12 is closed by operating the valve 

mechanism 28, it is preferred to increase the output of 
the fan 42, preferably by increasing the speed of the fan 
motor 44. In this way, the fan 42 tends to maintain the 
proper flow of air through the combustion chamber or 
furnace 14, despite the closure of the stack 12. The fan 
42 compresses the flue gases and other products of 
combustion into the stack 12. 
When the stack 12 is closed, the pressure tends to 

build up in the stack 12 due to the continued operation 
of the fan 42. The increase in the speed of the fan tends 
to increase the pressure rise in the stack 12. To mini 
mize the pressure rise or build up in the stack 12, it is 
preferred to provide an enlarged buffer volume 46 in 
the lower portion of the stack 12, or in the duct work 
connected to the lower end of the stack. If desired, the 
buffer volume 46 may be employed to house air pollu 
tion control equipment. 
As shown in FIG. 4, the vertical wind sensors 18 are 

preferably connected to a computer or control device 
48, which controls the operation of the valve motor 30. 
The output of each vertical wind sensor 18 is preferably 
in the form of an electrical signal which varies in mag 
nitude in accordance with the velocity of the vertical 
wind component. Such signal may also change polarity 
in accordance with the direction of the vertical wind 
component. 
Normally, the computer 48 is programmed so that it 

causes the valve motor 30 to close the valve mechanism 
28 when the vertical wind sensors 18 detect downward 
wind components of sufficient velocity to impose a sub 
stantial threat that the products of combustion will be 
carried downwardly to the ground level in the vicinity 
of the smokestack. The computer 48 controls the 
operation of the valve motor 30 in both directions, 
for opening as well as closing the valve 28. When the 
downward wind component ceases or diminishes 
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below the threatening level, the computer 48 causes 
the valve motor 30 to open the valve mechanism 28. 
In this way, the accumulated products of combustion 
will be widely dispersed into the atmosphere in the 
absence of downward wind components of a sub 
Stantial magnitude. - - 

The horizontal wind sensors 22 and the wind direc 
tion sensor 24 are also preferably connected to the 
computer control device 48. The outputs of all of the 

5 

sensors 18, 22 and 24 are preferably in the form of 10 
electrical signals which represent the wind velocity 
components and the wind direction. The computer 48 
may readily be arranged to respond to such electrical 
signals. 
There is usually a horizontal wind component at the 

top of the stack whenever there is a downward wind 
component. The horizontal wind component is favor 
able in that it carries the combustion products away 
from the smokestack so that they will be dispersed 
more rapidly into the atmosphere. On the other hand, 
the downward wind component is unfavorable in that it 
tends to carry the products of combustion to the 
ground level before they are sufficiently dispersed into 
the atmosphere. 
Thus, the computer 48 is preferably programmed or 

arranged to compare the downward wind component 
with the horizontal wind component. If the ratio of the 
downward wind component to the horizontal wind 
component is of a sufficient magnitude, the computer 
48 causes the valve motor 30 to close the valve mecha 
nism 28 so that the combustion products will be re 
tained momentarily in the stack 12. 
When the wind has both downward and horizontal 

components, the wind is directed downwardly at an 
angle to the horizontal, such as the angle A, as shown in 
FIG. 2. If such angle is small, the products of combus 
tion will be widely dispersed before they can reach the 
ground level. Thus, there is no need to close the smoke 
stack 12. However, if the dowriward angle of the wind 
exceeds a larger angle B, as shown in FIG. 2, the com 
bustion products may be carried to the ground level so 
as to be noticeable in the vicinity of the smokestack 12. 
Thus, the computer 48 may be programmed so as to 
close the stack 12 when the downward angle of the 
wind exceeds the angle B. The ratio of the downward 
wind component to the horizontal wind component is a 
measure of the downward angle of the wind. For small 
angles, the downward angle, expressed in radians, is ap 
proximately equal to such ratio. 

In addition to controlling the valve motor 30, the 
computer 48 is also preferably arranged to control the 
speed of the motor 44 which operates the induced draft 
fan 42. The motor 44 may be provided with a speed 
control device 50 which is connected to the computer 
48. When the computer 48 operates the valve motor 30 
to close the valve 28, the computer also preferably 
sends a control signal to the speed control device 50 so 
as to increase the speed of the fan motor 44. When the 
computer 48 causes the valve motor 30 to open the 
valve 28, the speed control device 50 is caused to re 
duce the speed of the fan motor 44 to its normal value. 

In almost all instances, downward wind components 
are of short duration, amounting to less than 1 minute, 
for example. The stack can be closed for such short in 
tervals without causing any serious problem in the op 
eration of the combustion chamber 14. If the buffer 
volume 46 is made of adequate size, and if the induced 
draft fan 42 and its driving motor 44 are adequately 
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6 
large, the smokestack can be closed for several minutes 
without interfering seriously with the operation of the 
combustion chamber 14. 

If desired, however, the computer 48 may be pro 
vided with a timer 52 which will limit the maximum 
time interval during which the stack 12 will be closed. 
Such time interval should be chosen to coincide with 
the maximum permissible time during which the stack 
can be closed without creating a safety hazard or caus 
ing some other deleterious effect. If some particular 
downward wind component persists beyond the maxi 
mum time interval determined by the setting of the 
timer 52, the computer 48 will open the valve 28 so as 
to permit the combustion products to escape from the 
stack 12. Most frequently, the downward wind compo 
nents will persist for less than 30 seconds and the stack 
will be closed for corresponding short time intervals so 
that the timer 52 will not come into play. Other safety 
devices may be connected to the computer 48, if de 
sired. A photocell and lamp which measure the trans 
parency of the plume inside the stack may be used to 
control combustion parameters, i.e. soot would indi 
cate that insufficient air is available for combustion. 
Spectral transmission might also be incorporated to 
measure NO, which would suggest that less air should 
be blown into the flame. Some of these sensors are al 
ready in use, but the computer would enable them to 
activate appropriate controls on the furnace. 
The pressure rise AP in the stack 12, due to the clo 

sure of the valve 28, may be presented by the following 
equation: 

AP = A PS tV 

In this equation, A is the throat area at the fan 42; P 
is the ambient pressure, which is approximately one at 
mosphere; S is the velocity or speed of the gases at the 
fan throat for optimal combustion; t is the time interval 
during which the stack valve 28 is closed; and V is the 
volume within the stack 12 and the buffer chamber 46. 

It will be evident that the pressure rise AP may be 
minimized by increasing the buffer volume V. If the 
buffer volume V is large, and if the fan is sufficiently 
powerful to develop a substantial pressure increment in 
the stack, the closure of the stack may be maintained 
for a substantial time interval without causing any sub 
stantial decrease in the velocity or speed of the com 
bustion products out of the furnace. Such velocity cor 
responds to the velocity of the air into the furnace so 
that satisfactory combustion can be maintained despite 
the closure of the stack. 
The method and apparatus of the present invention 

constitute a useful and highly advantageous adjunct to 
air pollution control systems as applied to furnace 
installations utilizing smokestacks or chimneys. The 
present invention minimizes the possibility that the 
residual products of combustion, after being purified 
by the air pollution control system, will be carried 
downwardly to the ground level by downward wind 
gusts. Thus, the present invention largely prevents 
the residual combustion products from being notice 
able at the ground level. In particular, the area in the 
immediate vicinity of the smokestack is protected 
from any perceptible impact due to the residual prod 
ucts of combustion. By utilizing the present invention, it may often be 
possible to utilize a smokestack of less height than 
would otherwise be possible, while still preventing the 
combustion products from reaching the ground level to 
any noticeable extent in the vicinity of the smokestack. 
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Thus, the high cost of constructing tall smokestacks 
can be reduced to an extent more than sufficient to off 
set the cost of implementing the present invention. At 
the same time, the other advantages of shorter smoke 
stacks can be realized, such as less hazard to aviation. 

It will be understood that any known or suitable types 
of wind sensors may be employed to detect the vertical 
and horizontal components of wind speed and direc 
tion. Thus, for example, the vertical and horizontal 
wind sensors may be combined in the form of universal 
wind vanes, similar to the wind vane 24 but having pro 
vision for both vertical and horizontal swinging move 
ment. Such a universal wind vane is swingable about a 
vertical axis so that the wind vane will line up with the 
horizontal wind direction, and also about a horizontal 
axis so that the wind vane will line up with the vertical 
wind direction. The universal wind vane may include a 
propeller to indicate the wind speed. 
The valve to close the stack may also be of any 

known or suitable construction. Thus, for example, the 
valve may be of the type utilizing one or more horizon 
tal vanes rotatable about a vertical axis to open and 
close corresponding openings. Various gate or damper 
valves may also be employed. 
We claim: 
1. A method of controlling the waste emissions from 

a waste gas discharge stack, 
comprising the steps of measuring downwardly di 
rected wind components in the neighborhood of 
the top of the stack, 

and closing the stack to prevent the discharge of 
waste emissions therefrom when a downward wind 
component exceeding a predetermined magnitude 
is measured, 

the stack being opened in the absence of a downward 
wind component, exceeding said predetermined 
magnitude, 

the stack being kept open in the absence of a down 
ward wind component exceeding said predeter 
mined magnitude regardless of the presence or ab 
sence of horizontal wind components in the neigh 
borhood of the top of the stack. 

2. A method according to claim 1, in which the stack 
is closed at the top thereof to retain the waste emissions 
therein. 

3. A method according to claim 1, in which any hori 
zontal wind component is also measured, 

said stack being closed when the ratio of the down 
ward vertical wind component to the horizontal 
wind component exceeds a predetermined magni 
tude. . . 

- 4. A method according to claim 1, 
the horizontal wind direction also being measured in 
the vicinity of the stack, 

the predetermined magnitude of the downward verti 
cal wind component at which the stack is closed 
being varied in accordance with the wind direction 
so that the stack will be closed for a lower wind 
component as to any horizontal wind direction 
which is particularly critical. 

5. A method of controlling the waste emissions from 
a waste gas discharge stack 
comprising the steps of detecting downwardly di 
rected wind components in the neighborhood of 
the top of the stack, 

and closing the stack to prevent the discharge of 
waste emissions therefrom when a downward wind 
component is detected, 
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8 
the stack being opened when there is no longer a 
downward wind component, 

the stack utilizing an induced draft fan, 
the speed of such fan being increased whenever the 
stack is closed whereby the fan maintains the draft 
despite the closure of the stack. 

6. Apparatus for controlling waste emissions from a 
waste gas discharge stack 
comprising valve means for selectively closing the 

stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting a downward 
vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when a downward vertical wind 
component is detected by said sensor means, 

said control means comprising means for causing said 
valve means to open the stack in the absence of 
such downward vertical wind component regard 
less of the presence or absence of a horizontal wind 
component in the vicinity of the stack. 

7. Apparatus according to claim 6, 
in which said sensor means includes means for mea 

suring the downward wind velocity, 
said control means including means for closing said 

valve means when said sensor means indicates the 
presence of a downward wind component exceed 
ing a predetermined magnitude. 

8. Apparatus according to claim 6, 
in which the stack includes an enlarged buffer vol 
ume to reduce the pressure buildup in the stack 
when it is closed by said valve means. 

9. Apparatus according to claim 6, 
in which said valve means is disposed at the top of the 

stack to retain the waste emissions therein when 
said valve means is closed. 

10. Apparatus according to claim 6, 
in which said sensor means includes a universal wind 
vane swingable both vertically and horizontally. 
1. Apparatus for controlling waste emissions from a 

waste gas discharge stack, 
comprising valve means for selectively closing the 

stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting any down 
ward vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when any substantial downward 
vertical wind component is detected by said sensor 
means, 

said sensor means including means for measuring the 
downward wind component, 

said apparatus also including means for measuring 
any horizontal wind component in the vicinity of 
the stack, 

said control means including means for closing the 
stack when the ratio of the downward wind compo 
nent to the horizontal wind component exceeds a 
predetermined magnitude. 

12. Apparatus for controlling waste emissions from a 
waste gas discharge stack, 
comprising valve means for selectively closing the 
stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting any down 
ward vertical wind component in the vicinity of the 

f 
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stack, 
and control means for operating said valve means to 

close the stack when any substantial downward 
vertical wind component is detected by said sensor 
means, 

said sensor means including means for measuring the 
downward wind component, 

said apparatus also including means for measuring 
the direction of any horizontal wind component in 
the vicinity of the stack, 

said control means including means for closing the 
stack when the downward wind component ex 
ceeds a magnitude which is a function of the wind 
direction, 

the stack being closed at a lower magnitude of the 
downward wind component for any wind direction 
which is particularly critical. 

13. Apparatus for controlling waste emissions from a 
waste gas discharge stack 
comprising valve means for selectively closing the 
stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting a downward 
vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when a downward vertical wind 
component is detected by said sensor means, 

the stack utilizing an induced draft fan, 
said control means including means for increasing 
the output of said fan when the stack is closed by 
said valve means whereby the fan maintains the 
draft despite the closure of the stack. 

14. Apparatus for controlling waste emissions from a 
waste gas discharge stack 
comprising valve means for selectively closing the 
stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting a downward 
vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when a downward vertical wind 
component is detected by said sensor means, 

the stack utilizing an induced draft fan, 
said control means including means for increasing 
the speed of the fan when the stack is closed by said 
valve means whereby said fan maintains the draft 
despite the closure of the stack. 

15. Apparatus for controlling waste emissions from a 
waste gas discharge stack, 
comprising valve means for selectively closing the 
stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting a downward 
vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when a downward vertical wind 
component is detected by said sensor means, 

the stack utilizing an induced draft fan, 
said control means including means for increasing 
the speed of the fan when the stack is closed by said 
valve means whereby the fan maintains the draft 
despite the closure of the stack, 
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said stack including a buffer volume to minimize the 
buildup of pressure due to the closing of the stack 
and the speeding up of the fan. 

16. Apparatus for controlling waste emissions from a 
waste gas discharge stack, 
comprising valve means for selectively closing the 

stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting any down 
ward vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when any substantial downward 
vertical wind component is detected by said sensor 
meanS, 

said control means including timer means for open 
ing said valve means to vent the stack after said 
valve means has been closed for a predetermined 
time considered to be the maximum permissible in 
terval of closure. 

17. Apparatus for controlling waste emissions from a 
waste gas discharge stack, 
comprising valve means for selectively closing the 

stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting a downward 
vertical wind component in the vicinity of the 
stack, 

and control means for operating said valve means to 
close the stack when a downward vertical wind 
component is detected by said sensor means, 

said valve means including a plurality of movable 
damper vanes for closing the stack, 

and motor means for moving said vanes between 
open and closed positions. 

18. Apparatus for controlling waste emissions from a 
waste gas discharge stack, 
comprising valve means for selectively closing the 
stack to prevent the discharge of waste emissions 
therefrom, 

vertical wind sensor means for detecting any down 
ward vertical wind component in the vicinity of the 
Stack, 

and control means for operating said valve means to 
close the stack when any substantial downward 
vertical wind component is detected by said sensor 
means, 

said vertical wind sensor means including means for 
measuring the vertical wind component, 

said apparatus also including horizontal wind sensor 
means for measuring any horizontal wind compo 
nent in the vicinity of the stack, 

said control means including means for closing said 
valve means when the vertical wind component ex 
ceeds a predetermined magnitude in relation to the 
horizontal wind component, 

the stack utilizing an induced draft fan, 
said control means including means for increasing 
the speed of said fan when said valve means is 
closed whereby the fan maintains the draft despite 
closure of said valve means. 

19. Apparatus according to claim 18, 
in which the stack includes an enlarged buffer vol 
ume for minimizing the buildup of pressure in the 
stack when the valve means is closed. 
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