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This invention relates to a draft regulator and scrubber. 
More particularly this invention relates to new and 

useful improvements to draft controlling devices and to 
related controls for the ?ow of gases and vapors. It is 
adapted, more especially, for controlling and regulating 
flue gases and vapors from boilers, furnaces, ovens, re 
tort-s and similar equipment or appurtenances, although 
it is adaptable as the means for use as a collector and 
precipitator of suspended particles in gas and vapors. 
This invention is novel and unusual when compared to 
other draft regulators and controls in many respects, 
especially in its damper effect, its accommodation as to 
various capacities, its reversibility of operation and to its 
wide range of uses. 
A principal object of this invention is to provide a new 

draft control smog eliminator and spark arrester by the 
provision of a circular rim of Water adjacent the mouth 
of the smoke stack and a cap for the smoke stack sup 
ported by ?oats on the water in such a way that the cap 
can be regulated at controlled spaced distances with re 
spect to the mouth of the stack simply by changing the 
level of water within the circular rim. 
Another object of this device is that it ‘affords the 

means by such retardation and control of the gases and 
vapors; to permit and assist in obtaining the proper 
chemical reaction or the complete combustion of the fuel 
and thereby greatly reducing the amount of soot or sus 
pended particles in the effluent gases and vapors; to ob 
tain an even distribution of the heat within the con?nes 
of the working chamber ‘and; to obtain a resultant higher 
efficiency with heat interchangers, either in the absorp 
tion or extraction of heat operations. 
A feature and advantage of this invention is that the 

cap for the stack is formed with a depending rim which 
is adapted to extend downwardly beyond the mouth of 
the stack so that smoke emitted from the stack is forced 
to pass downwardly between the cap and the outer wall 
of the stack and is guided to pass directly over the water. 
Heavy materials tend to drop into the water and much 
of the solid matter is removed from the smoke by the 
passage of the smoke closely over the surface of the 
water. 

Another object of this invention is the provision of 
the depending side wall of the cap being arranged in a 
?xed and evenly spaced relation relative to the surface of 
the Water regardless of the spacing of the cap relative to 
the top of the mouth of the smoke stack. By this means 
the resistance offered by virtue of the cap relative to the 
mouth of the stack can be increased or decreased by 
raising and lowering of the water level while maintain 
ing a constant resistance to smoke ?ow between the 
bottom rim of the cap and the surface of the water. 
A feature and advantage of this control is that the force 

or pressure exerted against the stack to force the smoke 
downwardly over the water can be varied by relatively 
positioning the cap in either the downward or upward 
position. 
A still further object of this invention is to form the 

water container and the cap in oppositely facing relation 
so the rim of the cap extends closer to the wall of the 
circular water container as the cap is lowered. When 
the water is reduced to its minimum level within the 
water containing tank the cap‘ is arranged to abut the 
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top edge of the stack to completely shut off communica 
tion between the stack and atmosphere. 
A feature and advantage of this invention is that a 

draft control is provided by controlling the amount of 
water within the tank. 
Another object of this invention is to provide means 

for minimizing the effect of the cap by mechanical means 
which hold the cap at predetermined elevated positions 
with respect to the stack and overcome completely the 
effect of the ?oating action of the cap on the water. 
Another object of this invention is to provide means 

to support the cap with respect to a ?xed point with 
sut?cient flexibility so as to allow the cap to register in 
substantially perpendicular alignment relative to the 
mouth of the smoke stack. 
A still further object of this invention is to provide a 

series of streams or sprays of water from the edge of 
the mouth of the stack towards the side wall of the cap 
to scrub the smoke as it is emitted from the stack. 

Another object of this invention is to provide an outer 
wall above the cap of the stack and water bath having a 
restricted outlet and in which water sprays: are arranged 
to clean the smoke as it travels from the water bath and 
out through the restricted opening. 
The device acts as a spark arrester. In the bonnet or 

cap the sparks in their downward travel impinge upon 
water or liquid in the tank and are deposited or collected 
in the tank. The sides of the tank are extended above 
the highest liquid or Water level in the tank to effect this 
purpose. 
The device is also a precipitator and a collector of 

?y ash, soot and suspended particles in the gases and 
vapors, due mainly to the direction of travel of the gases 
and vapors in the bonnet or cap and the velocity control 
factor. To assist in this performance a circular pipe line 
with spray holes or atomizing sprays attached thereto 
is placed at the discharge end of the tank cylinder and 
also about one foot above the top liquid or water level 
and in the center of the space between the largest di 
ameter of the bonnet or cap and the side of the tank. A 
similar and an auxiliary spray line may be placed above 
the last described spray line if necessary. 

Other objects of the present invention will become 
apparent upon reading the following speci?cation and 
referring to the accompanying drawings in which similar 
characters of reference represent corresponding parts in 
each of the several views. 

In the drawings: 
FIG. 1 is a cross-sectional view of the principal em 

bodiment of the invention showing the cap in one posi 
tion in solid lines and in a substantially more elevated 
position by dotted lines. 
FIG. 2 is a fragmentary top plan cross-section taken 

at line 2——2 of FIG. 2. 
FIG. 3 is an enlarged fragmentary view of the swivel 

joint connecting the cap to the body of the frame of 
the device. 
FIG. 4 is a cross-sectional View of a modi?cation of 

the invention. 
FIG. 5 is a top plan view of FIG. 4. 
In the embodiment of FIGS. 1, 2 and 3 the draft 

regulator and scrubber apparatus indicated generally at 
A is mounted on the upper portion of a smoke stack B. 

Apparatus A comprises a. stack extension 15 and a 
water tank 16 mounted on the bottom portion of the 
stack extension to form a conical water tank or bath 
which completely surrounds the upper extension of the 
stack. ' 

A cap generally indicated at C is mounted directly 
over the stack extension. Cap C is supported by ‘a ?oat 
Zil, ?oating in Water 25 contained within tank 16, so as 
to position cap C above the mouth of stack extension 15. 
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The device operates to widen or restrict the effective 
opening between the stack and cap C by relatively raising 
and lowering the cap relative to the mouth of the upper 
edge of the stack. The raising and lowering of cap C 
is caused by changing the level of water 25 within 
tank 16. 
Cap C is formed of ‘a top plate 28 and an annular 

side wall or ?ange 29 which is attached to the rim of 
the top plate and depends outwardly therefrom. Float 
20 is connected to ?ange wall 29' by spacer members 31. 
Spacer members 31 are rigidly attached to the top por 
tion of ?oat 2t?‘ and rigidly ia?ixed by nuts 36 to brackets 
35 mounted on the inside wall of ?ange or wall 29. 
The ?oat is formed of a hollow annular member which 

completely circumscribes stack extension 15 of stack B. 
The inner diameter of the ?oat is sufficiently greater than 
the outer diameter of stack extension 15 so as to allow 
completely spaced unimpeded vertical reciprocal move 
ment of the ?oat relative to the stack extension. 

Spacer members 31 are adjusted to support cap C so 
that all portions of the bottom edge 40 of wall 29 is a 
predetermined small equal distance above the surface 41 
of water 25. The spacer members also allow cap C to 
move upwardly and downwardly proportionately to the 
height of the water in such a Way that at the low or mimi 
mum water level the bottom of top plate 28 will abut the 
top edge or rim 45 of stack extension 15 so as to cause a 
complete ?uid seal across the top of the smoke stack. 
When the water rises to a higher level than the minimum, 
cap C is arranged to raise proportionately with the raise 
in the water level so as to increase the spacing between 
stack rim 45 and the bottom of plate 28. 
The upper edge of tank 16 is provided with an annular 

wall 48 which extends upwardly substantially beyond 
the maximum upward positioning of cap C. An X 
shaped brace member 50 is mounted on the upper edge 
of wall 48. The brace member comprises two intersect 
ing beams 51 and 52 disposed normal to each other and 
each attached on the upper edge of wall 48 as at 53. The 
intersection of beams 51 and 52 is arranged in axial 
alignment with stack B. 
A vertical bearing 55 is mounted at the intersection of 

the two beams in axial alignment with the stack. Bear 
ing 55 is arranged to carry a shaft 59 for vertical recip 
rocal movement within ‘bearing 55 on an axis axially 
aligned with stack B. The bottom end of shaft 59 is con 
nected by a ball-and-socket joint 6% to the top of ?at 
plate 28 so as to allow for angular and pivotal movement 
of cap C relative to the shaft. An electrically actuated 
brake mechanism 62 is mounted on shaft 59 above bear 
ing 55 which is solenoid actuated by an electrical circuit 
(not shown) so as to controllably lock shaft 59 relative 
to bearing 55. 

Water is supplied to tank 16 through a pipe 68 which 
communicates with an annular pipe 69 attached to the 
outer wall of the extension 15 immediately under rim 45. 
Pipe 68 is arranged with a plurality of small apertures 
through which water is emitted in a fine ‘outward and 
downward jet spray. Water is withdrawn from tank 16 
by a drain line 71 and an over?ow line 72. The drain 
line connects to the bottom portion of tank 16 as at 75 
and the over?ow line connects to an ‘annular gutter 78 
located on wall 48. 
The top of the apparatus is covered by a conical cover 

plate 80 having a restricted aperture 81 which is sub 
stantially the same diameter as stack B. 

In operation water 25 is supplied to tank 16 so that 
the water level reaches a predetermined level. 
The spacer members 31 are affixed via nuts 36 in order 

to equalize the spacing between bottom edge 40 of wall 
29 of cap C and the surface of the water so that the spac 
ing of the cap above the water is equal throughout the 
entire diameter of the cap wall. 

Ball-tandsocket joint 60‘ is sufliciently yieldable to al 
low the cap to freely adjust in parallel or horizontal align 
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ment with the water level in the tank. There is thus exactly 
even openings between the cap and the water on all sides 
of the cap. 
When smoke is emitted from stack B the smoke is nor 

mally arranged to pass from upper extension 15 over top 
edge 45, thence downwardly toward the water, thence out 
the opening between bottom edge 4% and the surface of 
the water and thence upwardly out through the restricted 
mouth 81 of the top of the‘ apparatus. As the smoke 
passes the surface of the water hot sparks and heavy 
matter contact the water wherein much of the solid ma 
terial is withdrawn from the smoke by the water. The 
accumulation of debris in the water is withdrawn from 
tank 16 with the withdrawal of the water through drain 
pipe 71. 

Should it be desired to completely close off the stack, 
or to create a damper action the amount of water within 
tank 16 can be reduced sufficiently so that the bottom 
face of ?at plate 28 abuts rim 45 of the stack. This 
completely closes off the top of the stack. An addition 
of water will raise the cap su?iciently so as to create 
an opening between rim 45 and top plate 28 which is di 
rectly proportionate to the amount of water added to the 
tank. It is to be noted that in all cases when the cap is 
supported by ?oating ?oats 20 the spacing between bottom 
edge 49 of side wall 29 remains in equal spaced relation 
to the surface of the water. 
An inverted conical de?ector element 85 is mounted 

to depend ‘downwardly from the bottom surface of plate 
28 and acts as a de?ector element to direct smoke out 
wardly toward the outwardly depending walls 29. 

Normally bearing 55 allows the cap to raise and lower 
with the increase or decrease of water within tank 16. 
However, it may be desired to raise the cap substantially 
above the top of the stack and to provide a wider space 
between bottom edge 40 and water surface 41. To do 
this water level 41 is raised to its upper limit either at 
or near gutter 78. Thereafter brake 62 is actuated so as 
to lock shaft 59 in place. Water level 41 is then lowered 
to a desired minimum. Brake 62 therein holds the cap 
in an elevated position above the top of the stack com 
pletely indpendent of the action of ?oat 29. To again 
lower the cap so as to cause the cap to react with the 
Water level, brake 62 is merely released. 

Shaft 59 and bearings 55 function to align the cap in 
precise coaxial alignment relative to the axis of stack 
B so that the cap is always aligned properly with rim 45. 

Gutter 78 is arranged with a drain slightly below the 
upper level of rim 45 so as to catch any over?ow of 
water which may result from too much water being sup< 
plied within tank 16 thus preventing any Water from ?ow 
ing into stack B. ' 
The ‘W?'t?f spray from pipe 68 is directed toward the 

inner face of wall 29 so that the smoke passing from stack 
l3 must pass through the water spray path through the 
apparatus. 
The spray from pipe 63 effectively scrubs or removes 

the smoke particles which are capable of absorbing 
moisture and causes the particles to settle out in water 25. 
Additional sprays of water may be connected to a pipe 
90 on the inner wall 43 so as to cause the entire chamber 
de?ned by the top wall 80 and side wall 48 with a mist 
or ?ne spray of water. Such a spray has the additional 
advantage of cleaning the smoke which passes through 
the apparatus. 
A circulating system can be arranged so that the spray 

from pipe 90 and pipe 68 can continually be added to 
water 25 while an equal amount of water is withdrawn 
from drain pipe 71. This may be done by an electrically 
controlled valve 95 which may be actuated by a ?oat 
mechanism generally indicated at 90. 

‘In the embodiment shown in FIGS. 4 and 5 there is 
provided a modi?cation of the invention in which a tank 
100 is mounted on a stack extension 101 and in which 
a cap 105 is mounted above the stack extension on ?oats 
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106. The structure of tank 1% and the cap and ?oat 
mechanism is identical to tank 16 and ?oat mechanism 
20 shown in the embodiment of FIG. 1. 
The upper level of tank 1% stops at a level substan 

tially coincident the top edge 108 of stack extension 101. 
‘Frame members 109 extend upwardly to a position sub 

stantially above the top of cap mechanism 105 to form 
the support members for cross beam and bearing support 
members 115 which are identical to beams 51 and 52 
shown in the embodiment of FIG. 1. 

Support members 115 carry the identical mechanism 
for supporting and braking the aligning shaft. 

In this device it is to be noted ‘that there is no cover 
extending above the top of tank ‘1% so that smoke pass 
ing from under cap 105 is free to pass directly to atmos 
phere. 
The drain line from tank 100 comprises two pipes 120 

and 121 operated by valves 123. The pipes are mounted 
one above the other with respect to the level of water 
within the tank. By this means an average water level 
can be obtained at the height of the ‘top water pipe 120 
by using this pipe as an over?ow pipe and the obttom 
pipe 121 can be used for further regulation purposes. 

It is to be understood that for purposes of claim 
terminology the smoke stack extension 15 is considered to 
be equivalent to the upper portion of the stack itself. 
The open type system is installed at the end of the 

pipe line or duct or chimney on the gas and vapor ap 
pliance. 
The closed type system can be installed similar to the 

open type system and it also can be installed at any inter 
mediate point or points of the gas and vapor pipe line or 
duct. It also may be installed singly or it may be in 
stalled in series or in multiples. 

This device has an unusual feature which is its ability 
to re-establish pre'installation conditions within itself. To 
do so, the bonnet or cap is raised to its highest position 
and set if so desired. This permits the accomplishment 
of this feature, for in this bonnet position there is no re 
striction ‘as to area or velocity and there are no ?ow 
interferences. 
For gas and vapors heavily laden with suspended parti 

cles a ?lter or ?ltering material is placed in the tank 
‘cylinder or inlet pipe for both systems. For the closed 
tank system a ?lter or ?ltering material may also be 
placed in the output pipe of the tank atop of the conical 
portion of the tank. 

Although the foregoing invention has been described 
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in some detail by way of illustration and example for 
purposes of clarity of understanding, it is understood 
that certain changes and modi?cations may be practiced 
within the spirit of the invention as limited only by the 
scope of the appended claims. 
What is claimed is: 
1. In a draft regulator for a vertical smoke stack of the 

type having a tank forming an annular water bath around 
the mouth of the stack, a cap mounted over the top of 
the stack and a ?oat buoyantly supporting said cap on 
the Water within said tank so that a variation in water 
level will change the effective spacing between the cap 
and the stack for egress of gases of combustion the im 
provement comprising, said cap being formed in a closed 
deep truncated conical con?guration forming a ?at top 
and an outwardly depending side wall overlying a sub~ 
stantial area of water adjacent the stack, said ?oat being 
a buoyant ring of wider diameter than said stack and 
mounted around said stack within the water of said tank, 
spacer members connected to said ?oat and extending up 
wardly to said cap, holding said cap spaced above the 
stack with the lower edges of the side wall spaced closely 
‘above the Water level within said tank, a support mem 
ber rigidly mounted on said tank above said cap, a verti 
cal bearing mounted on said support member in axial 
alignment with said stack, and an in?exible shaft vertical 
ly slidably supported by said bearing and connected on its 
bottom extremity to the top portion of said cap, said 
bearing supporting said shaft for vertical movement in 
axial alignment with said stack and being connected to 
the center of said cap to maintain said cap and float in 
axial alignment relative to said stack. 

2. A draft regulator according to claim 1 and wherein 
locking means are connected to said bearing ‘means to 
lock said shaft against movement relative to said bearing 
means. 

3. A ‘draft regulator according to claim 1 and wherein 
an inverted conical de?ection ba?le is mounted on the 
underside of the ?at top of said cap with its apex in 
axial alignment with the center of the ‘stack. 
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