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{57 ABSTRACT

A roof ventilator for exhausting air includes a tapered,
upstanding, hollow stack for sealed securement on a
roof at an air opening therein. A hollow, upstanding
and semispherical outlet bell is telescoped in close
spaced radial relation over the upper end of the stack
and has an open upper end. A substantially flat
damper pan normally rests upon and closes the upper
stack end. A mounting sleeve is fixedly supported
within the stack. A hollow guide element, pendently
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1 ,
TOP DISCHARGE ROOF VENTILATOR

FIELD OF THE INVENTION

This invention relates to a roof ventilator and more
particularly relates to a top discharge roof ventilator.

BACKGROUND OF THE INVENTION

Prior roof ventilators have in general been relatively
complex, and hence expensive in construction, particu-
larly as to the arrangement of damper members and
baffling therefor. Prior roof ventilators have frequently
been of relatively high silhouette, which combined in
many instances with a generally displeasing appear-
ance, has degraded the appearance of the building on
which they are mounted. The construction of such
prior roof ventilator devices as in certain instances
been such that portions thereof are susceptible to vi-
bration or rattling in use and/or to deflection in moder-
ate or high winds. Further, dampers often used on prior
art roof ventilator devices have been relatively heavy,
have been supported in a relatively unbalanced way
and/or have been provided with friction mounting ar-
rangements, requiring a substantial pressure drop from
the building to the atmosphere in order to open, and
thereby requiring the use of a closely adjacent, nor-
mally structurally coupled, exhaust fan. Frequently,
there is a substantial drop in pressure, or air flow loss,
across open or partially open prior art damper struc-
tures. In many instances prior upwardly opening de-
vices have provided inadequate protection from en-
trance of rain, hail or the like past the damper unit, par-
" ticularly where the damper is open or partially open
and air flow rates are relatively low. Further, such prior
constructions have often been susceptible to opening of
damper members by wind, allowing back drafts into the
building.

Accordingly, the objects of this invention include
provision of:

1. A top opening discharge ventilator device, or ex-
haust valve, for discharge of air from the interior of a
building structure adapted for mounting on the roof of
such structure.

2. A device, as aforesaid, of low silhouette and pleas-
ing appearance shaped to minimize wind resistance,
which is structurally stable under high wind or variable
wind conditions with little or no flutter, vibration, etc.
and has little or no tendency to lift or change position
or configuration under high wind conditions.

3. A device, as aforesaid, of simple and lightweight
construction which, particularly in its exterior ele-
ments, is of substantial strength and stability of configu-
ration and which is adapted for mounting on a roof
without need for reinforcement of such roof and which
indeed may be installed on an existing roof surface by
a simple mopping-in operation.

4. A device, as aforesaid, which is of inexpensive con-
struction and is manufacturable of commonly available
materials in large or small quantities, in which major
elements are particularly adaptable for production by
a spinning operation from sheet aluminum, which is ca-
pable of being stored and shipped in a compact disas-
sembled condition with the elements thereof in nested
relation and occupying a volume not substantially ex-
ceeding the volume not normally occupied by the
larger ones of such elements and which can readily be
assembled by persons of little skill or experience with

5

15

20

25

30

35

40

45

50

55

60

65

2

manipulation of a minimal number of fastening devices
and in relatively little time.

5. A device, as aforesaid, including an openable
damper member or valve which is of relatively light-
weight, has relatively low opening friction and is capa-
ble of opening in response to a relatively small pressure
drop from within the supporting building structure to
the outside atmosphere, which is openable in response
to the pressure created within the building by an adja-
cent fan or the like or, alternatively, by other remotely
located means, including for example air conditioners,
window fans, etc. and in which air flow loss caused by
the damper or valve along or in inner action with the
surrounding exterior element is minimized.

6. A device, as aforesaid, which though upwardly
opening prevents entry of rain, hail or the like there-
through into the building whether the damper valve is
open or closed, which provides for drainage of water
due to rain or the like from the upwardly opening ele-
ment thereof while minimizing or eliminating down-
ward or sideward direction of exhausting air toward the
supporting roof. ~

7. A device, as aforesaid, in which the damper or
valve is not susceptible to opening by ambient winds,
for example when exhaust air flow is small or absent.

8. A device, as aforesaid, which eliminates the need
for a sealing shutter or valve within the building struc-
ture in the air flow path through the device. 9. A de-
vice, as aforesaid, in which the pressure drop required
to open the damper, and the air flow through the de-
vice, is substantially unchanged despite rain or the like
entering the open upper end of the device and striking
the damper member. :

Other objects and purposes of this invention will be
apparent to persons acquainted with apparatus of this
general type upon reading the following specification
and inspecting the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial view of a roof ventilator device
embodying the present invention and installed on the
roof of a building.

FIG. 2 is an enlarged central cross-sectional view, in
elevation, of the device of FIG. 1 and showing same in-
stalled in conjunction with a motor driven fan.

FIG. 3 is a sectional view substantially taken on the
line III—MI of FIG. 2.

SUMMARY OF THE INVENTION

The objects and purposes of the invention are met by
providing a roof ventilator for exhausting air which in-
cludes a tapered upstanding hollow stack for sealed se-
curement to a roof at an air opening therein. A hollow
upstanding and semispherical outlet bell is telescoped
in close spaced radial relation over the open upper end.
of the stack and has an open upper end. A substantially
flat damper pan normally rests upon and closes the
upper stack end. A mounting sleeve is fixedly sup-
ported within the stack. A hollow guide element, pivot-
ally and coaxially fixed to the damper pan, is slidable
within the mounting sleeve and carries limiting means
coacting with the mounting sleeve for limiting move-
ment of the damper pan upwardly off the upper stack
end, whereby a pressure drop from the stack to the bell
causes the damper pan to lift from the upper end of the
stack to vent the stack into the bell.
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'DETAILED DESCRIPTION

The ventilator device 10 embodying the invention is
adapted to be supported upon a roof structure, gener-
ally indicated at 12, of a building.

The device 10 includes a hollow, open ended stack
14. The stack 14 has a peripheral wall 15 which is up-
wardly tapered and of generally frustoconical form. A
radial flange 16 extends outwardly from the lower end
of the peripheral wall 15 and is adapted to be supported
upon and secured to the roof structure 12. An opening
17 in the roof structure 12 provides communication be-
tween the interior of the building covered by the roof
structure 12. The opening 17 is preferably coextensive
in size and coaxial with the open lower end of the stack
14. The upper end of the peripheral wall 15 is prefera-
bly provided with a reinforced edge 18, in the preferred
embodiment shown an outwardly rolled lip.

A hollow tubular mounting sleeve 21 is located coax-
jally within the stack 14 in close spaced relation to the
upper end thereof. The lower end of the mounting
sleeve 21 is substantially spaced from the lower end of
the stack 14. The mounting sleeve 21 is fixed to the
stack by a support here comprising a pair of diametrally
aligned support tubes 22 and 23 extending radially in-
wardly from the peripheral wall 15 of the stack to the
upper portion of the guide element 21. The tubes 22
and 23 are spaced below the upper end of the stack.
The ends of the support tubes 22 and 23 are preferably
secured as by welding to the stack peripheral wall 15
and mounting sleeve 21. The radially inner ends of the
support tubes 22 and 23 are preferably flattened in a
vertical plane, as indicated at 25, to provide an in-

creased length of contact axially of the guide element

21 and thereby a more rigid securement of the support
tubes to the guide element.

A valve element or damper 27 has a diameter slightly
exceeding that of the upper end of the stack 14. When
at rest, the damper 27 covers the upper end of the stack
for closing same. The damper 27 may be somewhat up-
wardly convex, but is preferably flat and panlike. The
damper pan 27 has a circumferentially continuous,
pendant flange 29 at the circumferential edge thereof.
The flange 29 is preferably sloped, substantially corre-
sponding in taper to the stack 14. The flange 29 ex-
tends downwardly past the reinforced upper edge 18 of
the stack in snugly surrounding but freely removable
relation therewith, thereby overlapping the upper por-
tion of the stack. The flange 29 preferably terminates
in a rolled reinforcing rim 30.

A preferably tubular guide element 32 coaxially de-
pends from the underside of the damper pan 27 and is
preferably fixed thereto by welding. The guide element
32 axially slidably extends through the mounting sleeve
21. The guide element 32 preferably substantially cor-
responds in length to the height of the stack 14. A stop
element 33, here a cotter pin, extends diametrally
through the lower portion of the guide element 32 for
preventing unintended upward removal of the guide el-
ement 32 from the mounting sleeve 21. The tubular el-
ements 21 through 23 and 32 are preferably thin walled
tubular aluminum stock and the damper pan 27 is pref-
erably spun from aluminum sheet.

A weather shield member is located above the stack
and, in the preferred embodiment shown, comprises an
outlet bell 36 which extends upwardly from the stack
15 and is substantially semispherical, that is convexly
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rounded, in cross-section. The outlet bell 36 is hollow

.and has open upper and lower ends terminating in sub-

stantially axially extending flanges 37 and 38, respec-
tively. The flanges 37 and 38 assist in reinforcing the
open ends of the bell. The upper flange is substantially
cylindrical. The lower flange 38 surrounds the upper
end of the stack in close spaced relation thereto. The
lower flange 38 is preferably upwardly tapered to the
same extent as the stack 14.

The outlet bell 36 is fixed at its lower flange 38 to the
peripheral wall 15 of the stack 14, preferably remov-
ably, as by a plurality of circumferentially spaced nut
and bolt connections 40. The lower bell flange 38 is
preferably spaced from the stack peripheral wall 15 by
interposition therebetween of washers, or the like, car-
ried by the bolts 40, to afford a narrow annular drain
opening 41 between the opposed surfaces of the bell
and stack. Thus, rainwater entering the top of the bell
36 drains from the lower end of the bell along the out-
side of the peripheral stack wall 15, through the annu-
lar drain opening 41.

The lower bell flange 38 is spaced somewhat below
the damper flange 29, here by a distance corresponding
substantially to the axial length of such damper flange.
The spacing between the lower bell flange 38 and stack
peripheral wall 15 is preferably substantially less than
the spacing between the lower bell flange 38 and
damper pan flange 29. The radial spacing of the bell 36
from the damper pan flange 29 preferably substantially
corresponds to or exceeds the axial dimension of such
pan flange. Thus, with the damper pan 27 raised some-
what from its closed position of FIG. 2, air from the
stack tends to flow upwardly into the bell rather than
downwardly through the drain opening 41.

In the preferred embodiment shown, the bell 36 is
constructed in two parts, a semispherical upper part 43
and a semispherical lower part 44. The parts 43 and 44
are snugly joined, preferably at the maximum diameter
46 of the bell 36 and by means of a radially outwardly
offset depending annular flange 47 on the upper part
43 which overlies the lower bell part 44 with a snug
friction fit. Provision of the bell in two parts, as above
discussed, facilitates formation of the bell by spinning
from relatively thin aluminum sheet material and also
enables the device 10 to be knocked down into a more
compact package for shipping or storage.

The upper bell flange 37 is preferably substantially
equal in diameter to the open upper end of the stack
15, and hence is less in diameter than the lower bell
flange 38. The maximum diameter of the damper pan
27 including its flange and rim preferably substantially
corresponds to the diameter of the lower bell flange 38.

The location of the stop element 33 allows opening,
upward movement of the damper pan 27 to a position
at or near the maximum diameter level 46 of the bell
36 whereby the annular air flow zone defined between
the periphery of the damper pan 27 and the interior
side wall of the bell 36 is maximized with the damper
pan fully opened. The annular air flow path surround-
ing the periphery of the damper pan 27 increases in
cross section as the damper pan moves upwardly from
the upper end of the stack, by reason of the increase in
axial distance between the damper pan and the upper
stack end and also by reason of the increased radial dis-
tance between the damper pan periphery and the radi-
ally opposed portion of the peripheral wall of the bell
36.
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In many instances it will be desired to use the device
10 for venting a building maintained at a slight pressure
above exterior atmospheric pressure, as by input venti-
lation fans, air conditioning or the like. Particularly in
such instances, the stack flange 16 may simply be
placed upon the surface of the roof of the building in
coaxially surrounding relationship with a vent hole
therein, corresponding to the hole 17 shown in FIG. 2.
Thereafter, the flange 16 may be secured to the roof as
desired and then covered with a conventional roof seal-
ing membrane, not shown, to prevent leakage of water
radially inwardly along the lower surface of the flange
16 and into the opening 17.

However, in other instances it may be desired to in-
stall the device 10 in direct conjunction with an exhaust
fan or the like, such as generally indicated as 50. Partic-
ularly in such instances it may be desired to mount the
device 10 on a raised roof deck portion, as generally
indicated at 51. To this end, the roof 54 of the building
is here disclosed as including an enlarged exhaust open-
ing 55 surrounded by an upstanding laterally closed
barrier 56, of any conventional nature such as a square
or rectangular enclosure of wood, sealed by any conve-
nient means to the roof deck 54. A carrier plate 58 is
fixed to and supported upon the barrier 56 by any con-
venient means and may be provided with an integral, or
separate, depending sealing and locating flange 59. The
exhaust fan unit 50 may be of any conventional nature
and here is illustrated as including an annular mounting
rim 61 having a radial portion 62 fixed by any conven-
tional means to the underface of carrier plate 58 and
further having a dependent support portion 63. A
motor mounting member 65 carries an upstanding con-
ventional electric motor 67, preferably in coaxiality
with the device 10. A plurality of radial arms 68 sup-
port the motor mounting member 65 on the rim 61. A
fan blade 70 is loosely located within the support por-
tion 63 below the device 10 and is secured to the shaft
71 of the motor 67 for rotation therewith in a conven-
tional manner for impelling air from the area below the
roof 54 up and out through the device 10.

OPERATION

Portions of the device 10 are, when disassembled,
readily nested for storage or shipping. In a preferred
nesting arrangement, the inverted upper bell portion 43
is substantially fully nested within the lower bell por-
tion 44. The inverted stack 15 is then nested substan-
tially within the inverted upper bell portion 43. The
damper pan 27 is nested rightside up within the in-
verted stack 14, the damper guide element 32 being re-
ceived in the inverted mounting sleeve 32. The result-
ing nested assembly does not substantially exceed the
height of its longest element.

The device 10 is readily assembled, for example from
such a nested condition, by securing the lower bell por-
tion 44 over the narrow upper end of the stack 14 in the
position of FIG. 2 via the nut and bolt connections 40.
The spacers or washers 39 are disposed between the
bell and stack to provide annular drain opening 41.
Thereafter, the guide element 32 of the damper pan
may be dropped downwardly into the mounting sleeve
21 and the cotter pin 33 may be placed on the guide el-
ement 32, the damper pan 27 resting atop the stack 14.
Finally, the flange 47 of the upper bell portion 43 is
frictionally fitted over the open upper end of the lower
bell portion 44 as shown in FIG. 2.
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To install the assembled device 10 on a roof or the
like, the stack flange 16 is placed upon the surface,
here as shown in FIG. 2 the surface 58, upon which it
is to be supported, in coaxiality with the exhaust hole
17 therein. The stack flange 16 is then secured by any
convenient means, not shown, such as nails, screws or
the like, to the supporting surface 58 and a suitable wa-
terproofing membrane may be applied over the flange
16 and the adjacent portion of the supporting surface
58 in sealed relation therewith. If desired, a water-
proofing adhesive or the like may be used between the
flange 16 and surface 58 to provide additional water
sealing and/or securement of the device 10 to the roof.
As stated, the device 10 may be installed either on a
built-up deck, as shown in FIG. 2, or on the surface of
the roof and with or without an adjacent exhaust fan
unit 50.

In operation, with the device 10 in its rest condition
shown in FIG. 2, and thus with a zero or substantially
zero pressure drop from within the stack to within the
bell, the damper pan 27 is seated on the upper end of
the stack. This closes the upper end of the stack against
entry of drafts, rain or the like and makes unnecessary
provision of an auxiliary shutter or the like within the
building to close the opening into the stack.

Rain entering the open upper end of the bell 36 runs
down the interior sidewalls thereof and exits through
the narrow annular drain 41 and then runs down along
the exterior of the stack 14. Winds of relatively high ve-
locity do not tend to shift or move the damper pan 27
from its closing relationship with the stack, the damper
pan being well shielded from such winds by the bell, the
closest open portion of the bell being the narrow annu-
lar drain slot 41. Though of relatively light gauge mate-
rial, the tapered configuration of the stack 14 and
rounded configuration of the bell 36 substantially
strengthens same and, particularly in the case of the
bell, reduces resistance to wind flow therearound. Fur-
ther, the configuration of the stack and bell has sub-
stantial mechanical stability and resistance to vibration
and hence is substantially free of flexing and noise pro-
duction even in high steady or pulsing winds.

In view of the light weight and low mounting friction
of the damper pan 27, a relatively low pressure drop
from the stack 14 to the bell 36, for example in the na-
ture of a fraction of a pound per square inch is suffi-
cient to raise the damper pan 27 from the upper end of
the stack. Raising the damper pan 27 opens the upper
stack end and provides venting air flow upwardly out
of the building through the stack 14, past the pan 27
and out the open upper end of the bell. Despite the
downwardly directed flange 29 on the damper pan 27,
a great majority of air flow out the upper end of the
stack is smoothly directed, even at relatively low
damper pan openings and air flow rates, radially out-
wardly and then smoothly upwardly by the outwardly
and upwardly curving peripheral wall of the lower bell
portion 44. Little, if any, significant portion of exhaust
air flow passes downwardly through the narrow and
rather restrictive annular drain slot 41. Air flow contin-
ues in a smoothly curved manner upwardly into the
upper bell half 43 and out the upper end thereof.

As increasing pressure drops from the interior of the
stack to the interior of the bell, the damper pan 27 rises
increasingly greater distances from the upper end of
the stack, thus providing an increasingly greater cross-
section air path between the damper pan and the upper
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stack end an lower bell peripheral wall. As relative
pressure in the stack 14 increases, the damper pan 27
eventually reaches its maximum height, corresponding
to the maximum bell diameter, that is, the region 46 of
the bell whereat the radial spacing between damper
pan and the bell wall (and hence the air flow path
cross-section) is maximized.

Even when the damper pan 27 is in a partially or fully
opened conditon (which can be achieved in the inven-
tive device 10 with a relatively small pressure drop
across the pan and a low air flow rate), rain or the like
falling into the open upper end of the bell does not tend
to enter the stack. More particularly, the damper pan
whether open or closed, radially overlies the open
upper end of the stack and thus prevents vertical rain
fall from entering the stack. Further, the surrounding
side walls of the bell prevents wind driven rain or the
like, falling on a slope, from entering the vertical space
between the damper pan and the stack.

The upper surface of the damper pan is preferably
flat as shown, or if desired may be somewhat upwardly
convex, so that rain water falling thereon will tend to
drain off therefrom at its peripheral edge. Thus, the re-
lationship of damper pan height to air pressure in the
stack is not influenced by a buildup of rain water or the
like atop the damper pan. Further, the high heat con-
ductivity of the damper pan tends to prevent any build
up of ice or the like thereon, particularly when venting
heated air from the building interior. The high heat
conductivity of the stack 14 tends to keep the annular
" drain opening 41 open for removal of snow, sleet or the
like in the form of water.

Upon reduction of the air pressure in the stack 14 to
a level equal or substantially equal to that in the bell,
the damper pan falls, guided by sliding motion of guide
element 32 in the mounting sleeve 21, to the top of the
stack for closing same again.

Although a particular preferred embodiment of the
invention has been disclosed in detail for illustrated
purposes, it will be recognized that variations or modi-
fications of the disclosed apparatus including the rear-
rangement of parts, lie within the scope of the present
invention.

I claim:

1. A roof vent device for exhausting air, comprising
in combination:

an upstanding hollow stack for mounting on a roof at
a vent opening, said stack having open upper and
lower ends; )

a hollow upstanding outlet bell fixed with respect to
said stack, said bell having an open lower end tele-
scoped over the upper end of said stack and an
open upper end, the diameter of said bell interme-
diate the ends thereof substantially exceeding the
diameter of the ends thereof;

a damper pan normally closing the upper end of said
stack and located within said bell;

means guiding said damper pan for substantially co-
axial movement away from the stack in response to
a pressure drop from said stack to said bell so as to
exhaust air from said roof opening through said
stack and bell.

2. The device of claim 1 in which said bell is substan-
tially semispherical, having convexly outwardly curved
sidewalls extending radially outwardly from said ends
thereof toward the intermediate portion thereof, said
stack being of upwardly tapered frustoconical form and
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extending for a minor portion of its length into the in-
terior of said bell to a level below said intermediate bell
portion, said guiding means including limit means limit-
ing movement of said damper pan away from said stack
to a level approximating the maximum diameter of said
bell.

3. The device of claim 2 in which the diameter of said
damper pan approximates that of the upper end of said
stack, said damper pan having a dependent perimetral
flange adapted to overhang said upper end of said stack
and being disposed .in close radially spaced relation to
the exterior face of said stack for assisting in centering
said damper pan on said stack as said damper pan is
closed and preventing entry of foreign material into
said stack when said damper pan is closed, said damper
pan resting upon the upper end of said stack when
closed.

4. The device of claim 3 in which the lower portion
of the curved sidewall of the bell is spaced downwardly
from and radially outwardly from said flange of said
damper pan, said lower portion of said bell peripheral
wall extending upwardly and outwardly in curved
spaced relation past said flange for deflecting air pass-
ing between said damper pan and the upper end of said
stack smoothly outwardly and upwardly through said
open upper end of said bell.

5. The device of claim 4 in which the open lower end
of said bell is fixed in radially outwardly spaced relation
to said stack, whereby rain entering the upper bell end
exits at the lower bell end along the outer face of said
stack, the minimum spacing of said damper pan from
the wall of said bell substantially exceeding the mini-
mum spacing of said bell from said stack whereby to
minimize air flow from said stack downwardly along
the peripheral wall of said stack out of said bell.

6. The device of claim 1 in which the diameters of

" said damper pan and the open upper end of said top
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bell are approximately equal, the diameter of said bell
intermediate its ends substantially exceeding the diam-
eter of said damper pan for providing ample cross sec-
tional area for relatively high volume and low velocity
air flow in an annular zone between said damper pan
and the peripheral wall of said bell.

7. The device of claim 6 in which the upwardly facing
surface of said damper plate is substantially flat for pre-
venting accumulation of rain water thereon, whereby
said pressure drop is substantially uniform despite vary-
ing weather conditions.

8. The device of claim 1 in which said bell comprises
a bowl-like lower bell portion and a bowl-like upper
bell portion removably securable thereto by means in-
cluding an overlapping flange, said overlapping flange
being located substantially at the maximum diameter of
said bell, said bell portions and stack being compactly
nestable when disassembled, said stack and bell por-
tions being dimensioned to allow inverted reception of
said upper bell portion in said lower bell portion and
inverted reception of said stack in said upper bell por-
tion, said pan being nestable therewith.

9. The device of claim 1 wherein said means quiding
said damper pan comprises a guide element coaxially
fixed to and dependent from said damper pan, a hollow
sleeve coaxially located within said stack adjacent the
upper end thereof, arms fixed to the peripheral wall of
said stack and extending inboard thereof, said arms
fixedly carrying said sleeve therebetween, said arms
and sleeve being spaced below and adjacent said
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damper pan when said damper pan rests upon the top
of said stack.

10. The device of claim 9 in which the length of said
guide element approximates the height of said stack,
said guide element having means adjacent the lower
end thereof for coacting with the lower end of said
sleeve to limit upward movement of said damper pan
to a height corresponding to the maximum diameter of
said bell.

11. The device of claim 1 in which said stack is up-
wardly tapered and substantially frustoconical in form,
said bell having a dependent flange at the open lower
end thereof, said flange tapering in substantial parallel-
ism to said stack and lying in close spaced relation
thereto for defining an annular water drain opening
therebetween for said bell, a plurality of fastening de-
vices connecting said flange to said stack for supporting
said bell, said fastening devices being distributed
around the periphery of said stack, washerlike elements
on said fastening devices disposed between said flange
and said stack for maintaining said drain opening.
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12. A roof vent device for exhausting air, comprising

the combination:

an upstanding hollow stack adapted to be secured in
sealed relation on a roof for venting an opening
therethrough and having open upper and lower
ends;

a hollow weather shield fixed with respect to said
stack, said weather shield having an open lower
end overhanging the upper end of said stack, an
open upper end above said stack and a widened in-
termediate portion;

a damper pan normally closing the upper end of said
stack and located within said weather shield;

means guiding said damper pan substantially coaxi-
ally upwardly from the stack to a full open position
adjacent the widened intermediate portion of said
weather shield in response to an increasing pres-
sure drop from said stack to said weather shield, for
maximizing exhaust air flow from said roof opening

upwardly through said weather shield.
* * * * *



