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[57] ABSTRACT

An air admittance valve device is disclosed for enabling
valve sealing member to remain securely closed against high
pressure in a pipe or duct produced from: equipment con-
nected to said pipe or duct e.g. a hydraulic pipeline flusher
device; fluid movement within, or as otherwise introduced to
system of pipe or duct while further remaining tightly closed
at normal atmospheric pressure (equilibrium) and equalizing
pressure excursions that are below atmospheric pressure
occurring within sanitary drainage pipes or room ventilation
ducts by admitting air to said pipe or duct.

21 Claims, 3 Drawing Sheets
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AIR ADMITTANCE VALVE FOR RESISTING
HIGH INTERNAL PRESSURE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The invention disclosed herein relates to an air admittance

valve designed for connection to a pipe or duct where
pressure excursions that are much greater than normal
atmospheric pressure and which are lower than atmospheric
pressure occur thus providing a need for the introduction of
air from the outside of said duct or pipe via the valve without
allowing the reverse flow of the air inside said duct or pipe
when pressure in said pipe or duct is equalized or risen.

Sanitary drainage systems for buildings incorporate a
network of pipes for conveying waste materials out of the
building. At each point of conveyance most U.S. building
codes require a certain water trap containing at the minimum
requirement a two inch column of water which thereby
prevents the passage of foul contaminated air into the
building via the sanitary piping system. The primary reason
that water seals in traps connected to said sanitary pipe must
be protected is spent water discharged into the drainage
system causes interaction with air at the air-water interface
inside said pipe. A portion of the energy from the moving
water is transferred to air setting it into motion. This flow of
air at the core of said pipe in vertical drainage piping and at
top of said pipe in horizontal branch piping generates a
negative pressure excursion as it moves through the sanitary
system. If said negative pressure exceeds the aliowable limit
defined by codes, water trap seal loss by siphonage will
occur at an unacceptable level.

Air admittance valve devices are known (U.S. Pat. Nos.
3,923,081 and 4.232,706) for allowing air to enter sanitary
pipework within buildings but prevent the passage of con-
taminated air outwardly from the piping system via the
device during normal sanitary use conditions. These devices
replace ventilation pipes and prevent said vent pipe from
penetrating building structural components and ultimately
the roofing membrane.

Technology in known art disclose various devices that
rely on suitable elastomeric valve sealing members, said
valve members rest against seats by the force of springs,
weight or otherwise and open automatically when air is
required in the sanitary piping system upon the force of
vacuum. Valve sealing member is normally biased against
valve seats, so when internal pressure is equalized within the
piping system said valve member engages the seats thus
prevents foul air from passing out therefrom.

The object and novelty of this invention is to provide a
device capable of overcoming important problems associ-
ated with the practical installation and use of such air valves.
The problems are as follows:

1. The valve mechanism must not fail when it is exposed
to high pressure excursions, such as produced by test-
ing the sanitary piping system with water, when said
piping is filled, the resulting head pressure can exceed
50 pounds per square inch.

U.S. building codes require sanitary pipe systems to be
tested prior to the installation of fixtures or appurtenances.
e.g. water closet, lavatory, or sinks. The purpose of the test
is to insure that all joints between pipes are indeed tight, so
the inspector can certify system integrity under the appli-
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cable code assuring health and safety. One means of required
test specifies a method by which all points of the drainage
pipe network are to be subjected to minimum pressure that
equals a ten foot column of water (4.33 p.s.i.). This mark
being the minimum it is routine that the entire system is
filled with water and resulting head pressure within the pipe
can then exceed 50 p.s.i. However, the codes do not address
maximum pressure regulations for said testing.

2. The method by which the device is connected to the
intended pipe must satisfy the national model building
codes and high pressure, such as produced by equip-
ment designed to clear blockages that can occur in said
sanitary pipe system.

During the life of any sanitary system. it is highly
probable that a drain blockage will occur at some point
within said system. One way of clearing such an obstruction,
includes a method that converts ordinary water into a
powerful, directed force by means of a hydraulic pipeline
flusher device. This equipment will produce pressure
between 30 and 100 p.s.i. in a sudden burst.

3. The valve must be resistant to extreme atmospheric
conditions which produce excessive pressure in build-
ing ventilation ducts resulting in undesirable reverse
flow of fluid in said duct.

Device sealing mechanisms disclosed in prior known art
are particularly and inherently susceptible to high pressure
failures caused by the examples above acting against dis-
closed elastomeric valve members said failure caused from
inordinate distortion of said mechanism. Failure occurs
when elastic sealing members disclosed deform under high
pressure transmitted within the pipe to a point where valve
seal breaches under said pressure. Said member when
stretched by the force of pressure is forced downwardly and
becomes trapped between the seats thus rendering the entire
valve mechanism inoperable with said sealing member
lodged to any extent. Contaminated fluid may then pass from
the pipe via the device valve mechanism to surrounding
atmosphere. Both instances of high pressure cited above
occur everyday and the probability that an air valve will be
subjected to the same is great.

The current invention solves the problem associated with
the deformation of eclastomeric materials described in prior
art, caused by excessive pressure, by disclosing a more
reliable device that is capable of resisting excessive internal
pressure. The intended function of preventing contaminated
air from within the sanitary system via the valve, is now
shown to be more reliably and securely maintained.

DESCRIPTION OF DRAWINGS

Other objects, features and advantages of the present

invention will become more apparent from the following
detailed description of the preferred embodiments and cer-

tain modifications thereof when taken together with the
accompanying drawings, in which:

FIG. 1 Cross-section of device in accordance with inven-
tion illustrating a rigid annular sealing disk member with
elastomeric membrane, the valve is shown in the normally
closed position, with phantom lines representing the open
position.

FIG. 2. Exploded isometric view illustrating rigid annular
sealing disk member with elastomeric membrane envelope
and concentric seats in accordance with FIG. 1.

FIG. 3. Sectional top view along line 3—3 of rigid sealing
disk member with elastomeric membrane envelope inside
cap in accordance with FIG. 1.

FIG. 4. Cross-section of device in accordance with inven-
tion illustrating a rigid annular sealing disk member resting
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on o-rings held securely in inner and outer concentric seats,
the valve is shown in the normally closed position, with
phantom lines representing the open position.

FIG. 5 Exploded isometric view illustrating rigid annular
sealing disk member with o-rings in concentric seats in
accordance with FIG. 4.

FIG. 6. Exploded cross-section in accordance with FIG. 4
illustrating barbs in cap and reverse oriented barbs on lower
body and o-ring seal between the two parts.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The invention is explained in detail while referring to the
fisures which show embodiment examples of an air admit-
tance valve for resisting high internal pressure. In accor-
dance with the invention, this is accomplished by an air
admittance valve, adapted to be affixed to a sanitary drainage
vent pipe 15. said valve opening to admit outside air into
said pipe 15 upon the presence of a pressure drop within said
pipe 15. Referring to FIG. 1. said valve comprised of a
tubular body member 3 having upper and lower ends, means
provided at the lower end for affixing said body to and in
communication with a sanitary vent pipe 135, the upper
tubular body being provided with inner 17 and outer 16
concentric valve seats, a cap 2 is mounted on the upper end
of said tubular body by means of barbs 4A provided on an
inner cap surface which mate with reversely oriented barbs
4 provided on an outer surface of the tubular body member
(FIG. 6). Said cap 2 on the upper end of tubular body 3
encompasses said inner 17 and outer 16 scats to form a
chamber. A sealing member 1 (FIG. 1 and 2.) is mounted for
movement within said valve chamber comprised of an
annular valve disk 11 constructed of rigid material structur-
ally reinforced by ribs 12 [extending inwardly and out-
wardly radially to a central aperture 8, said] integral with
substantially the full radial extent of the upper side of the
valve disk 11 and extending radially inwardly from the valve
disk to a central support 8, which comprises a ring having
a central aperture therein. The annular disk 11 [being] is
further structurally [reinforces] reinforced by a concentric
rib 9 formed on said annular sealing valve disk 11, an
elastomeric membrane envelope 10 is wrapped around the
annular valve disk 11 intermediate the radial extent of the
upper side of the valve disk. to fully cover the side of said
annular disk which faces the inner 17 and outer 16 concen-
tric valve seats and to partially cover the other side 10A][;
said]. The annular valve disk 11 maintains sealing engage-
ment with said inner 17 and outer 16 valve seats during an
increase in pressure or at equilibrium within said pipe 15 and
chamber. thus preventing the escape of fluid from said pipe
15 to atmosphere, while said sealing member 1 automati-
cally opens upon a pressure drop to admit air from the
surrounding atmosphere to a sanitary vent pipe 15 or ven-
tilation duct. The lower end of said air admittance valve is
provided with standard pipe threads 7 for securing the body
to said sanitary vent pipe 15 and a surface projection 6
suitable for engagement with a wrench. (FIG. 1, 2 and 3)

Referring to FIG. 4 another embodiment example of an air
admittance valve, adapted to be affixed to a sanitary drainage
vent pipe 15 is shown. said valve opening to admit outside
air into said pipe 15 upon the presence of a pressure drop
within said pipe 15, said valve comprised of a tubular body
member 3A having upper and lower ends, means provided
at the lower end for affixing said body to and in communi-
cation with a sanitary vent pipe 18, the upper tubular body
being provided with inner 17A and outer 16A concentric

10

15

20

25

30

35

45

30

335

65

4

valve seats, an o-ring 13 and 14 is mounted on the top
surface of each said inner 17A and outer 16A concentric
valve seats. A cap 2 is mounted on the upper end of said
tubular body by means of barbs 4A provided on an inner cap

surface which mate with reversely oriented barbs 4 provided
on an outer surface of the tubular body member 3A (FIG. 6).

Said cap 2 on the upper end of tubular body 3A encompasses
said inner 17A and outer 16A seats to form a chamber. A

sealing member 1A (FIG. 4 and 5.) is mounted for move-
ment within said valve chamber comprised of an annular
disk 11 A constructed of rigid material structurally reinforced
by ribs 12 extending inwardly and outwardly radially to a
central [apertures] support 8, said annular disk being further
structurally reinforced by a concentric rib 9 formed on the
annular sealing disk 1A, said annular valve [disk] member
11A maintains sealing engagement with said inner 17A and
outer 16A valve seat o-rings during an increase 1n pressure
or at equilibrium within said pipe 15 and chamber. thus
preventing the escape of fluid from said pipe 15 to
atmosphere, while said sealing member 1A automatically
opens upon a pressure drop to admit air from the surround-
ing atmosphere to sanitary vent pipe 18 or ventilation duct.
The air admittance valve at the lower end of the tubular body
member is provided with standard pipe threads for securing
the body to said sanitary vent pipe 15, and with a surface
projection suitable for engagement with a wrench. (FIG. 4.
5 and 6)

In accordance with the invention, the figures and descrip-
tion above on which, I claim:

1. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe. said valve opening to admit
outside air into said pipe upon presence of a pressure drop
within said pipe. said valve comprising:

(a) a tubular body member having upper and lower ends,
means provided at the lower end for affixing the tubular
body member to and in communication with said
sanitary drainage vent pipe [with said sanitary vent
pipe]. the upper end of the tubular body member being
provided with inner and outer concentric valve seats;

(b) a cap member mounted on the upper end of said
tubular [valve} body member encompassing said inner
and outer concentric valve seats and forming a valve
chamber, said cap member being secured to the tubular
body member by means of barbs provided on an inner
cap surface which mate with reversely oriented barbs
provided on an outer surface of the tubular body
member;

(¢) an annular disk valve member mounted for movement
within said valve chamber and normally resting upon
said inner and outer concentric valve seats, [and] said
annular disk valve member being formed of rigid
material and structurally reinforced by an annular con-
centric rib formed on the annular disk valve member
and by ribs extending inwardly and upwardly from the
annular disk valve member to a ring having a central
aperture;

(d) an elastomeric sealing membrane wrapped around the
annular [valve] disk valve member to fully cover [the]
a side of said annular [valve] disk valve member which
faces the inner and outer concentric valve seats and to
partially cover the other side of the annular [valve] disk
valve member,

said annular disk valve member maintaining sealing
engagement with said inner and outer concentric valve
seats during an increase in pressure within said pipe
and valve chamber, thus preventing the escape of fluid
from said pipe to atmosphere.
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2. An air admittance valve as in claim 1 in which the lower
end of the tubular body member is provided with standard
pipe threads for securing the rubular body member to said
sanitary drainage vent pipe, and with a surface projection
suitable for engagement with a wrench.

J. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into said pipe upon presence of a pressure drop
within said pipe, said valve comprising:

(a) a tubular body member having upper and lower ends,
means provided at the lower end for affixing the tubular
body member to and in communication with said
sanitary drainage vent pipe [with said sanitary vent
pipe]. the upper end of the tubular body member being
provided with inner and outer concentric valve seats;

(b) a cap member mounted on the upper end of said
tubular fvalve] body member encompassing said inner
and outer concentric valve seats and forming a valve
chamber, said cap member being secured to the tubular
body member by means of barbs provided on an inner
cap surface which mate with reversely oriented barbs
provided on an outer surface of the tubular body
member;

(c) an annular disk valve member mounted for movement
within said valve chamber and normally resting upon
sald inner and outer concentric valve seats, said annular
disk valve member being formed of rigid material and
structurally reinforced by an annular concentric rib
formed on the annular disk valve member and by ribs
extending inwardly and upwardly from the annular
disk valve member to a ring having a central aperture;

(d) an o-ring mounted on the top surface of each said inner
and outer concentric valve seats; said annular disk
valve member maintaining sealing engagement with
[said inner and outer valve seat o-rings] each said
o-ring during an increase in pressure within said sani-
tary drainage vent pipe and valve chamber, thus pre-
venting the escape of fluid from said pipe to the
atmosphere.

4. An air admittance valve as in claim 3 in which the lower
end of the tubular body member is provided with standard
pipe threads for securing the tubular body member to said
sanitary drainage vent pipe, and with a surface projection
suitable for engagement with a wrench.

5. An air admitiance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into the pipe upon presence of a pressure drop
within the pipe, said valve comprising a tubular body
member having a lower end adapted to be affixed to and in
communication with the pipe, and an upper end provided
with inner and outer concentric valve seats, a cap mounted
on the upper end encompassing said valve seats and forming
a valve chamber, a ring shape valve disk mounted for
movement within said valve chamber, said valve disk nor-
mally resting upon said valve seats, said valve disk being
Jormed of rigid material having an upper side facing away
from said valve seats and a lower side facing said valve
seats, said lower side being substantially flat for maintain-
ing sealing engagement with said valve seats during an
increase in pressure within said pipe and said valve
chamber, said valve disk being structurally reinforced by rib
means on said upper side, said rib means including radial
ribs extending substantially the full radial extent of said
upper side of said valve disk and radially inwardly from said
valve disk to a central support, said rib means also including
a concentric rib intermediate the radial extent of said upper

side of said valve disk.
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6. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into the pipe upon presence of a pressure drop
within the pipe, said valve comprising a tubular body
member having a lower end adapted 1o be affixed to and in
communication with the pipe, and an upper end provided
with inner and outer concentric valve seats, a cap mounted
on the upper end encompassing said valve seats and forming
a valve chamber, a ring shape valve disk mounted for
movement within said valve chamber. said valve disk nor-
mally resting upon said valve seats, said valve disk being
formed of rigid material having an upper side facing away
from said valve seats and a lower side facing said valve
seats, said lower side being substantially flat for maintain-
ing sealing engagement with said valve seats during an
increase in pressure within said pipe and said valve
chamber, said valve disk being structurally reinforced by
radial ribs on said upper side of said valve disk, and an
annular concentric rib intermediate the radial extent of said
upper side of said valve disk.

7. An air admittance valve as in claim 6 wherein said

central support comprises a ring having a central aperture.

8. An air admintance valve as in claim 6 further compris-
ing an elastomeric sealing member between said valve disk
and said valve seats for maintaining sealing engagement
with said valve seats during an increase in pressure within
said pipe and said valve chamber.

9. An air admittance valve as in claim 8 wherein said
sealing member substantially covers said lower side of said
valve disk.

10. An air admittance valve as in claim 6 further com-
prising seal members mounted on upper surfaces of said
valve seats, said valve disk maintaining sealing engagement
with said seal members during an increase in pressure
within the pipe and said valve chamber.

1. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into the pipe upon presence of a pressure drop
within the pipe, said valve comprising a tbular body
member having upper and lower ends, the lower end being
adapted to be affixed to and in communication with the pipe,
the upper end being provided with inner and outer concen-
tric valve seats, a cap mounted on the upper end encom-
passing said valve seats and forming a valve chamber, a
valve member mounted for movement within said valve
chamber and normally resting upon said valve seats, said
valve member including an annular disk which is main-
tained in engagement with said valve seats during an
increase in pressure within the pipe and said valve chamber,
thus preventing the escape of fluid from the pipe to
atmosphere, said annular disk being formed of rigid mate-
rial having an upper side facing away from said valve seats
and a lower side facing said valve seats, said annular disk
being structurally reinforced by an annular concentric rib
and radial ribs formed on the upper side of the annular disk.

12. An air admittance valve as in claim 11 wherein said
radial ribs extend inwardly and upwardly from the annular
disk to a central support.

13. An air admintance valve as in claim 11 wherein said
valve member further includes an elastomeric sealing mem-
ber between said annular disk and said valve seats which
maintains sealing engagement between said valve member
and said valve seats during an increase in pressure within
the pipe and said valve chamber, thus preventing the escape
of fluid from said pipe to atrmosphere.

14. An air admittance valve as in claim 13 wherein said
sealing member substantially covers the lower side of said
annular disk which faces said valve seats.
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15. An air admittance valve as in claim I4 wherein said
sealing member is wrapped around said annular disk.

16. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into the pipe upon presence of a pressure drop
within the pipe, said valve comprising a tubular body
member having a lower end adapted to be affixed to and in
communication with the pipe, and an upper end provided
with inner and outer concentric valve seats, a cap mounted
on the upper end encompassing said valve seats and forming
a valve chamber, a ring shape valve disk mounted for
movement within said valve chamber, said valve disk nor-
mally resting upon said valve seats, said valve disk being
formed of rigid material having an upper side facing away
from said valve seats and a lower side facing said valve
seats, said valve disk being structurally reinforced by radial
ribs integral with a substantial portion of the radial extent
of the upper side of said valve disk.

17. An air admittance valve as in claim 16 wherein said
radial ribs extend radially inwardly from said valve disk to
a central support.

18. An air admintance valve as in claim 16 wherein said
valve disk is further structurally reinforced by an annular
concentric rib formed on the upper side of said valve disk
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19. An air admittance valve adapted to be affixed to a
sanitary drainage vent pipe, said valve opening to admit
outside air into the pipe upon presence of a pressure drop
within the pipe, said valve comprising a tubular body having
one end adapted to be affixed to and in communication with
the pipe, and an other end provided with inner and outer
concentric valve seats, a cap mounted on the other end
encompassing said valve seats and forming a valve chamber,
a substantially flat ring shape disk mounted for movement
within said valve chamber toward and away from said valve
seats, said disk being formed of rigid material, a single
annular concentric rib formed on said disk intermediate the
radial extent of said disk, and ribs extending radially
inwardly from said disk to a central support.

20. An air admittance valve as in claim 19 further
comprising an elastomeric sealing member between said
disk and said valve seats for maintaining sealing engage-
ment with said valve seats during an increase in pressure
within the pipe and said valve chamber, said elastomeric
sealing member being affixed to said disk for movement
therewith.

21. An air admittance valve as in claim 20 wherein said

central support comprises a ring having a central aperture.

* % Kk ok ®



	Front Page
	Drawings
	Specification
	Claims

