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‘PROTECTIVE DEVICE FOR VENT STACK 
Robert 1). Reed and John Smith Zink, Tulsa, Okla, as 

- signers to John Zink Company, Tulsa, Okla, a corpora 
tion of Delaware . 

Filed Jan. 6, 1964, Ser. No. 335,985 
4 Claims. (Cl. 158--99) 

This application ‘is a continuation-in-part of ‘our co 
pending application Serial No. 52,562, ?led August 29, 
1960, now abandoned. 
The ‘present invention pertains to a device mounted on 

the upper end portion of a vertically disposed conduit or 
stack having an open upper end through which gaseous 
materials are vented to the atmosphere or through which 
gaseous materials escape for burning and the device serves 
to prevent such materials from being drawn downwardly 
onto ‘the leeward part of the conduit and into a low pres 
sure zone developed at the downwind ‘side of the stack. 

It is customary for a ?are stack burner or ‘a similar 
vertically disposed conduit for venting waste gaseous ma 
terials to the atmosphere to have their upper ends dis 
posed ‘at signi?cant elevations above vthe surrounding ter 
rain. .The pressure e'xteriorly of such a stack at the up 
wind side thereof is greater than atmospheric pressure 
and the pressure at the leeward side ‘of the conduit is less 
than atmospheric pressure when there is movement of the 
air at an appreciable velocity transversely of the conduit 
such as takes place when there are wind currents. The 
increased pressure at the windward side of the stack is the 
result of the impact of the air moving thereagains‘t and 
the low pressure at the leeward side of the ‘stack is devel 
oped by the acceleration of the 'air moving about or 
around the stack structure to provide a void at the down 
wind side thereof. When ‘such a conduit is employed as 
a ?are stack burner the low pressure'condition developed 
at the leeward side causes the burning gases to be drawn 
into the low pressure zone and over the exterior ‘or the 
stack. When such ‘a conduit serves as a smoke stack or 
to vent gases to the atmosphere ‘such gases are drawn into 
the low pressure zone into the presencewf the conduit 
structure. There'is accordingly a corrosive attack of the 
structure of the conduit and when it is employed for 
burning gases heat is also drawn into the low pressure 
zones to further promote deterioration of ‘the stack 
structure. 

. It is an object of the present invention‘to provide means 
on such a vertically disposed conduit for avoiding the 
development of a low pressure‘ condition at the ‘leeward 
side. of the stack in the vicinity of the upper ‘end thereof 
and to thereby prevent corrosive ‘gases or products of 
combustion or the like being ‘drawn into the presence 
of thevs'ta'ck structure at the leeward side of the upper end 
thereof. 
A more‘speci?c object of the invention is to provide a 

device in surrounding relationship with the upper end of a 
conduit which is so‘co'nstructed and supported on the stack 
structure as to provide 'an increase ‘in the pressure at the 
leeward ‘side and exteriorly of the‘st'ack adjacent the upper 
end thereof when there is wind actioncausing air to move 
transversely of the stack structure. . 
A further object of the invention is to provide a gen 

erally cup-shaped device in "surrounding relationship with 
the upper end of a vertical disposed conduit which is 
provided ‘withopenings so disposed and shaped and with 
the ?ow coefficient thereof serving to prevent the escape 
of the air from the cup-shaped member at the same rate at 
which it enters and to thereby build up the pressure at 
the downwind side of the stack and to provide for an 
upward ?ow of air at the leeward. side of the conduit to 
prevent the vented gases or products of combustion from 
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being drawn into the presence of the leeward portion of 
the conduit. . 

Other objects and features of the invention will be ap 
preciated and become ‘apparent as the present disclosure 
proceeds and upon, consideration of the accompanying 
drawing and the vfollowing ‘detailed description wherein 
an embodiment of the invention is disclosed. 

In ‘the drawing: . . 

FIG. v1 is an elevational view of a vertically disposed 
conduit or ‘stack showing the upper'e‘n'd portion in section 
and with the protective ‘device in ‘association therewith. 
FIG. 2 is a ~sectional view taken on ‘the line 2-=2 of 

FIG. V1. ‘ 

FIG. 3 is a ‘sectional view taken on the line -3-—3 of 
FIG. l. 
FIG. 4 is a fragmentary ?at projection view ‘of the 

protective device. 
FIG. 5 ‘is a plan view ot'the vassembly on a smaller scale. 
Referring to vthe drawing ‘there is shown at 10 a verti 

cally disposed conduit which may be employed for dis 
charging waste gases through the open upper *end 11. 
The conduit 10 may be employed as a smoke stackor as a 
?are ‘stack burner when the dump gases are ignited and 
combustion takes ‘place adjacent the open upper end 11. 
Such a vertically disposed conduit is subjected to ‘wind 
currents and‘a low pressure ‘condition-is ‘developed ‘on ‘the 
leeward ‘side of the conduit 10 as ‘a result ‘of air ‘moving 
transversely of the stack. vA low pressure 'zone is vdevel 
oped by the air currents ?owing about the conduit struc 
ture in flow patterns which creates “a void at the ‘down 
wind side of the stack. Any gases which ‘are ‘corrosive 
or the heat and. the products of combustion of ‘a v?are 
stack burner are "drawn downwardly into this low pressure 
zone and into ‘the presence of the conduit so that they at 
tack the conduit. . . 

In carrying out the present‘invention ‘a device -_-is mount 
ed on the upper end portion of *the stack 10 which .pre 
vents the development of a low ‘pressure zone ‘at ‘the 
leeward side thereof. The vprotective ‘device ‘takes the 
form 'of a ‘cup-shaped member 12 having a cylindrical 
wall 14 and an end wall 16. The cylindrical wall 14 is 
of larger diameter than ‘the stack or conduit 10 to pro 
vide an annular chamber ‘~or;space ‘15 between the ex 
terior of the conduit 10 and the interior "of the wall 14. 
The end Wall 16 ’is ‘of ring ‘shape "and closes the lower 
end of the ‘annular ‘chamber *15. The‘end Wall 16 ‘may 
be welded or otherwise ‘secured to the exterior '{of the. 
stack or conduit 10 and it may be formed integral with 
the cylindrical wall portion 14. The, ‘end '{wall 16 ‘pro 
vides support for the ‘cylindrical ‘portion 14 "and gusset 
webs '18 may be welded or otherwise ‘secured to the 
conduit or'stack 10 and to vthe end wall l?ptopema'intain 
the cup-shaped ‘member 12 in ?xed relationship with 
the upperend of the stack. . . _‘ 
The cylindrical wal1~portionp14 of ‘the fcup-shaped mem 

ber is .provided with a plurality 01.’ holes which arear 
ranged in ‘spaced ‘relationship. The *holes ‘are arranged 
in horizontal and vertical ‘alignment as best shown ‘in 
FIG. 4. One series of holes 21 are arranged‘as a ‘verti 
cally aligned row. ‘An adjacent series of holes ~22 ‘are 
arranged as a row and'vin ‘vertical alignment. The'h'oles 
21 are ‘also arranged as v‘a horizontal'row and the holes 
22 ‘are ‘arranged in horizontal alignment witheeach ‘other. 
The peripheral portion of ‘one series ‘of ‘holes ~21y-slightly 
overlaps the peripheral portion of the adjacent series 
of holes 22 as indicated by the line T ‘in FIG. 4 which 
is tangent to the holes 21 and the purpose of such a 
disposition of the openings will be more apparent as the 
present disclosure proceeds. 

It will be observed from a consideration of FIG. 5 
that when a wind current is in the direction of the arrow 
25 a pressure is developed in the zone X which is greater 
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than atmospheric throughout an upwind sector of the 
cylindrical wall 14. A pressure less than atmospheric 
is created in the zone Z at the downwind side of the cy 
lindrical wall 14. As a consequence air will move into 
the openings 21 and 22 in the direction of the arrows 
shown in FIG. 2. The air entering through the openings 
21 and 22 at the upwind side of the cylindrical wall 14 
moves in the directions of the arrows shown in FIG. 2 
and some of the air escapes through the openings 21 
and 22 at the leeward side of the cylindrical wall. 
The openings at the upstream sector ofthe device 12 

and at the downstream sector are of same size and shape. 
These openings may for example be designed to have a 
?ow coefficient of 0.61. Accordingly of that quantity of 
air which enters the openings at the upstream sector of 
the cylindrical wall 14 only sixty-one percent can escape 
through the openings in the downstream side. That por 
tion' of the air which does not escape through the open 
ings at the downstream side of the cup-shaped member 
12 moves upwardly‘as shown by the arrows 26 in FIG. 1 
and escapes through the open upper end 27. The up 
ward movement of air in the direction of the arrows 26 
at the downwind side of the assembly counters any 
tendency of the gaseous products at the upper end 11 of 
the stack to move downwardly over the leeward part of 
conduit 10. 
The holes 21 and 22 are staggered and portions of 

their peripheries overlap as indicated by the tangent line 
T. This is for the purpose of preventing the develop 
ment of substantiallyvertically extending low pressure 
zones outside the member 12 throughout the leeward sec 
tor thereof. If all ofthe holes were in vertically aligned 
rows with one row circumferentially spaced from an 
other row there would be a narrow vertical zone of low 
pressure between'each row of holes outside the member 
12 and the gaseous products escaping through the open 
end 11 would be drawn downwardly into these low pres 
sure areas. The staggering of the holes 21 with refer 
ence to the holes 22 avoids the development of such low 
pressure ‘zones and by slightly overlapping the peripheries 
of the holes as shown by the tangent line T the possi 
bility of low pressure zones being developed within the 
downwind portion of the member 12 is completely avoid 
ed. The closure of the bottom of the annular space or 
chamber 15 prevents "any low pressure condition devel 
oped at the leeward side of the stack or conduit 10 
below the protective device 12 from in?uencing the con 
ditions within the annular space 15 and the flow patterns 
of the air therein. It has been found that the ratio of 
the area of all of the openings 21 and 22 to the total 
area of the cylindrical wall 14 should be between 0.2 and 
0.5. ’ ' 

While the invention has been described with reference 
to particular structural shape for the protective device 
in association with one type of the vent conduit or stack 
it will be appreciated that the structure of the overall 
assembly may be varied and changes may be made in 
the respective elements. Such modi?cations and others 
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may be made without departing from the spirit and scope _ i 
of the invention as set forth in the appended claims. 
What we claim and desire to secure by Letters Patent is:" 
1. A vent stack and a protective device consisting of, 

a substantially cylindrical upright conduit exposed to 
transverse ‘air currents from any direction, said'conduit 
having an open upper end for escape of gas ‘to atmos 
phere, a substantially cylindrical" wall surrounding an" 
upper end portion of said conduit in. spaced relationship 
providing a substantially annular unobstructed space be 
tween the exterior of the conduit a'ndthey interior of said 
wall, means joining the perimeter of said conduit with 

Ten 

4. 
the lower portion of said wail providing closure of the 
lower end of said annular space, said cylindrical wall 
having unobstructed circular holes therethrough spaced 
from each other, said holes being arranged in substan 
tially vertically aligned circumferentially spaced rows 
throughout said cylindrical wall, the holes of one row 
being staggered vertically with respect to the holes ‘of an 
adjacent row, all of said holes having substantially the 
same ?ow coe?icient, and vertically extending tangents of 
the holes in one row forming vertical chords with respect 
to the holes of laterally adjacent rows of holes. 

2. A protective device in combination with an upright 
stack consisting of, conduit means arranged in a gen 
erally vertical position and exposed to transverse air 
currents from any direction, said conduit means having 
an open upper end, an annular Wall embracing an upper 
end portion of said conduit means in space relationship 
providing a substantially uniform annular space between 
the exterior of the conduit means and the interior of 
said wall, impervious means joining the perimeter of said 
conduit means with the lower portion of said wall, said 
wall having spaced holes throughout all circumferential 
portions thereof, all of said holes having substantially 
the same ?ow coe?icient, vertical projections of the 
perimeter of ‘lowermost of said holes overlapping por 
tions of the holes thereabove whereby air enters said 
holes at the windward side of said wall and escapes 
through holes at the leeward side of the wall to relieve 
low pressure at the leeward side thereof with some of 
the air ?owing upwardly in said annular space at the 
leeward side of the stack. . . ~ ‘ . -~ 

3. A vent stack and a protective device consisting of, 
a substantially cylindrical upright conduit exposed to 
transverse air currents from any direction, said conduit 
having an open upper end for escape of gas, a wall sur 
rounding an upper end portion of said conduit in spaced 
relationship providing a substantially annular space‘ be 
tween the exterior of the conduit and the interior of said 
Wall, the holes of one row being staggered with respect to 
the lower portion of said wall providing (closure of the 
lower end of said annular space, said wall having un 
obstructed holes therethrough spaced ‘from each. other, 
said holes being arranged in substantially _vertically 
aligned circumferentially spaced rows throughout said 
wall, the holes of one row being staggered with respect to 
the holes of an adjacent row, all of said holes having 
substantially the same flow coe?‘icient, vertical extensions 
of tangents of the holes in one row forming vertical 
chords with respect to the holes of laterally adjacent rows 
of holes, and the area of all of said :holes being greater 
than 0.2 and less than 0.5 of the total area of said wall. 

4. A vent stack and a protective device consisting of, 
an upright conduit exposed to transverse air currents 
from any generally _horizontal direction, said ‘conduit 
having an opening in ‘the upper end of the escape of 
gaseous materials, a wall surrounding an upperend por 
tion of said conduit in spaced relationship providing a 
generally annular space between the exterior of the ‘con 
duit and the interior of said wall, means extending from 
said ‘wall to said ‘conduit closing the lower end ‘of said 
space, said wall having unobstructed holes therethrough 
vertically and horizontally spaced from each other with 
all of said holes having substantially‘the same ?ow co 
‘ef?cient, and a vertically extending line de?ning the 
perimeter'of, any one of the uppermost holes intersecting 
a hole therebelow. Y ‘ " ' ' '1 
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