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1
SELF-VENTING FITTING

This is a continuation, of application Scr. No.
232,826, filed Mar. 8, 1972 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention pertains to fittings, particularly to fit-
tings for use in vertical drain stacks.

In joining substantially horizontal lines from one or
more plumbing fixtures, such as toilets, to a vertical
stack, several problems are encountered. If the lines
are joined by a simple “T" fitting, the flushing of toilets
can cause plug flow, i.e., it can cause compact masscs
of water and waste to move rapidly down the drain
stack. When toilets on the same floor of a building are
flushed together or in close sequence, this effect is
compounded. The problem can be further com-
pounded when toilets on adjacent floors are flushed si-
multancously and even more so when they are flushed
in sequence. This problem can become so great that the
mass of water, etc., moving down the stack acts as a pis-
ton creating a negative pressure above it and a positive
pressure below it and causing water to be sucked out
of the traps of fixtures above it and blown out of the
traps of fixturcs below it. When this happens offensive
sewer gas may escapc into the building. For this recason
a separate vent system has previously been required in
most instances.

2. Description of the Prior Art

One approach to the problem is presented in U.S.
Pat. No. 3,346,887 to Sommer. Sommer discloses a fit-
ting which drops water from the horizontal line directly
vertically downwardly through a mixing chamber. In
the Sommer fitting the stream is diverted from the
stack above the fitting from a straight path and fed into
the mixing chamber at an angle so that it hits the side
of the vertically falling stream from the horizontal line
breaking it up and aerating it. Since the contents of the
horizontal branch are dropped vertically downwardly
directly over the outlet of the fitting, the problem of
plug flow would appear to remain, particularly as there
is no assurance that a stream of water from the stack
above will happen to pass through the fitting at pre-
cisely the moment needed to break up the mass of
water from the horizontal line.

U.S. Pat. No. 2,065,523 to Groeniger shows a fitting
in which neither the horizontal nor the vertical stream
is discharged directly over the outlet. However, the fit-
ting is merely designed to prevent turbulence and does
not include means capable of preventing plug flow. The
Groeniger fitting is not designed to direct fluid onto the
inner walls so as to produce a wall-hung effect, but sim-
ply to direct two streams of fluid into parallel directions
of flow before they are joined.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
self-venting fitting having means for inducing a wall-
hung effect in fluids flowing therethrough.

It is another object of the present invention to pro-
vide a fitting having a fluid directing means for project-
ing fluids flowing through said fitting against its inner
wall surface.

The instant invention solves the aforementioned plug
flow problem by providing a fitting with fluid directing
means adjacent the intersection of the passageway
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through the fitting body and an adjoining tubular mem-
ber such that fluids are diverted onto the inner walls of
the fitting body. The fluid directing means may include
such features as the size, shape, and disposition of the
end of the tubular member which is joined to the fitting
body; the size and configuration of the passageway
through the fitting body adjacent its intersection with
the tubular member or combinations of these features.
In a preferred embodiment, the fitting contains in addi-
tion a deflector supported in the fitting body. Although
the operation of the fitting is not completely under-
stood, it is believed that the fluid directing mecans in-
duce in the fluid flowing through the fitting a phenome-
non similar to the Coanda effect observed in fluidics so
that the fluid becomes wall-hung in the fitting.

When the wall-hung effect is induced in fluid passing
through the fitting, the fluid ideally forms a tube along
the inner surface of the body wall of the fitting. This
eliminates plug flow problems. The column of air lo-
cated within the tube of water serves as a vent in the
drain stack itself so that the need for a scparate vent
stack is eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will be
made apparent by the following detatled description
and the drawings wherein:

FIG. 1 is a diagrammatic illustration of a part of a
drain stack incorporating fittings according to the in-
vention;

FIG. 2 is an elcvational view of a single branch fitting
according to the invention;

FIG. 3 is an elevational view of the fitting of FIG. 2
taken at a right angle to FIG. 2 and showing internal
parts in phantom;

FIG. 4 is a vertical cross section along lines 4 — 4 of
FIG. 3;

FIG. § is a plan view of the fitting of FIGS. 2 - 4,

FIGS. 6 through 13 arc horizontal cross sections of
the fitting along lines 6 — 6 through 13 — 13 of FIG.
2 respectively;

FIGS. 14 through 19 are cross scctions through the
branch of the fitting along lines 14 — 14 through 19 —
19 of FIG. 2 respectively;

FIG. 20 is a vertical cross section of a double branch
fitting according to the invention along lines 20 — 20
of FIG. 21;

FIG. 21 is a vertical elevation of the fitting of FIG. 20
taken at a right angle to FIG. 20 and showing internal
parts in phantom;

FIG. 22 is a plan view of the fitting of FIGS. 20 and
21; and

FIG. 23 is a horizontal cross section taken along lines
23--23 of FIG. 21.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 2-5 show a fitting, indicated generally by the
letter F, embodying a preferred form of the invention.
The fitting F comprises a main body section 30 having
a passageway 32 therethrough defined by inner surface
34 of body wall 35 of the body 30. The passageway 32
is generally centered about a straight longitudinal axis
36. The inner surface 34 of body wall 3§, and thus the
internal diameter of passageway 32, is graduated from
a small lower end 38, which provides an outlet 39 for
the fitting, to an enlarged upper end 40, opposite outlet
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39, This graduation is shown in FIG. 4 and in FIGS.
11-13; these figures also show that the configuration of
inner surface 34 is that of a smooth curve in both hori-
zontal and vertical planes. FIGS. 11-13 further show
that the internal diameter of passageway 32 is gradu-
ated from end 38 to end 40 in all radial directions. The
external configuration of body 30 generally follows the
same contours as the passagcway 32 since the body
wall 35 is of uniform thickness; this is for convenience
however and does not affect the operation of the fit-
ting. ,

The fitting F also comprises two tubular members 42
and 44 having passageways 43 and 45, respectively,
thercthrough. It will be understood that the word “tu-
bular’ as used herein with respcct to members 42 and
44 refers to the configuration of the passageways 43
and 4§ rather than to the external configuration of
members 42 and 44. While it is more convenient to
form members 42, 44 with walls of uniform thickness
so that their external configurations follow the con-
tours of passageways 43, 45, any member having an ap-
propriate passageway therethrough would be consid-
cred a “‘tubular” member according to the invention.
Tubular member 42 has a first end 46 connected to the
body 30 in open communication with the passageway
32 and a second end 48 which provides an inlet 49 for
the fitting. Tubular member 44 also has a first end 50
connected to the body 30 in open communication with
the passageway 32 and a sccond end 52 providing an-
other fitting inlet 5§3.

The axis 54 of inlet 49 is aligned with axis 36 of pas-
sageway 32 (and outlet 38). Axis 56 of inlet 53 is per-
pendicular to axes 54 and 36. As depicted in the draw-
ings, the lower end 58 of body 30 containing outlet 39
forms a conventional spigot for connecting fitting F to
the hub end H of a pipe in a drain stack below Fitting
F (scc FIG. 1). End 48 of tubular member 42 forms a
hub for receiving the spigot end S of a pipe in the drain
stack above fitting F, and end 52 of tubular member 44
forms a hub for recciving the end of a horizontal pipe
P from one or more plumbing fixtures such as toilets T.
However, any other suitable connecting means for con-
nccting cnds 58, 48 and 52 to pipes can be used. A tu-
bular member such as 44 having a horizontally dis-
perscd inlet axis is commonly referred to as a “branch”
and a fitting, such as the fitting F, having only one such
branch, is referred to as a “‘single branch” fitting.

Referring to FIG. 4 it can be seen that passageway 43
curves outwardly with respect to axis 36 from end 48
to end 46. Passageway 45 curves from the generally
horizontally directed end 52 to the generally vertically
directed end 50. The first ends 50 and 46 lie adjacent
each other, opening on opposite sides of axis 36, and
arc joined together by a common wall 60. The exterior
of the fitting has grooves 62 adjacent wall 60.

FIGS. 3, 4, and 6 through 10 show that the internal
cross sectional configuration of tubular member 42
gradually changes from end 48 to end 46: it becomes
elongated in a direction transverse to a radius of en-
larged end 40 of passageway 32, and assumes the shape
of a portion of end 40 of the passageway adjacent end
46 of tubular member 42. Tubular member 44 under-
goes a similar change in internal cross sectional config-
uration as shown by FIGS. 3, 4, 14 through 19, and 10.
Note that the terms “‘cross section” and “cross sec-
tional” as used herein will refer to sections taken trans-
verse to the direction of flow unless otherwise stated.
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By comparing FIGS. 10 and 11 it can be seen that at
the intersection of the passageway 32 and the tubular
members 42 and 44 (FIG. 10) the internal cross sec-
tional configuration, exclusive of wall 60, is substan-
tially the same as that of end 40 of passageway 32 (FIG.
11). This is because as ends 46 and 50 join together
above the intersection each of them has assumed the
cross sectional shape of half of the end 40 of passage-
way 32.

A deflector 64 is carried by wall 60. The deflector 64
is a cone centered on axis 36 and having its base 66 fac-
ing the outlet 39. Deflector 64 has two deflecting sur-
faces 68 and 70 which are convex in a plane transverse
to axis 36, i.e., transverse to the general direction of the
flow in the vicinity of deflector 64. Surface 68 is dis-
posed so as to spray or project fluids flowing through
first end 46 of tubular member 42 onto an adjoining
portion 72 of inner surface 34 of body wall 35. Surface
70 projects fluids flowing through first end 50 of tubu-
lar member 44 onto an adjoining portion 74 of inner
surface 34.

The various fluids directing means; namely, the shape
and disposition of first ends 46 and 50 of the tubular
members 42 and 44, the deflector 64, the wall 60, and
the graduated surface 34 of body wall 35; located adja-
cent the intersection of the tubular members 42 and 44
and the passageway 32 cooperate to prevent plug flow
through the fitting and eliminate the need for a sepa-
rate vent stack with a vertical drain stack. Although the
operation of the fitting is not completely understood, it
is believed that the fluid directing means produce a
wall-hung effect in fluids flowing through passageway
32 by principles similar to those involved in the Coanda
effect in fluidics. The first ends 46 and 50 of the tubular
members, being elongated transverse to radial planes of
axis 36 (and therefore transverse to radii of end 40 of
passageway 32) and disposed to the sides of axis 36
tend to spread fluids out along the inner surfacc 34
rather than dropping them through the center passage-
way 32. This is especially true when the first ends 46,
50 have cross sectional configurations which are sub-
stantially the same as those of the directly adjacent por-
tions of enlarged end 40 of the passageway 32. The wall
60 prevents fluids flowing through the first ends 46, 50
from overshooting the central axis 36 of the passage-
way 32. The surfaces 68 and 70 spray any fluids flowing
along or near wall 60 toward surface 34. The fluids
which are thus directed against the surface 34 tend to
flow along this surface as a tube of fluid. The surface
34 being graduated inwardly in all radial directions
(going from end 40 to end 38) tends to keep the fluids
which are directed onto the surface 34 attached to that
surface and to catch any stray droplets or streams and
cause them to be entrained in the wall hung tube.

The fitting F of FIGS. 1-19 represents just one em-
bodiment of a single branch fitting, and many varia-
tions are possible. The fitting F includes several fluid
directing means for producing the wall-hung effect.
However, it is not necessary that a fitting be designed
to include all of these means in order to produce this
effect. For example, fittings constructed as in FIGS. 1
— 19 but without the deflector 64 have been shown to
perform satisfactorily. It is only necessary that suffi-
cient fluid directing means be provided to eliminate
plug flow problems in the particular environment in
which the fitting is to be used.
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The following examples illustrate the types of varia-
tions of the fitting F which could be possible within the
scope of the invention. The deflector, if used, need not
be conical, but could be a paraboloid, a disc, or any
other figure having a surface convex in a plane trans-
verse to the flow direction. In some cases a half cone,
half paraboloid or half disc, projecting from only one
side of the wall 60 might suffice. Similarly the shape
and disposition of first ends 46 and 50 of the tubular
members or the shape of passageway 32 might be
changed as long as a sufficient amount of the fluid was
directed along the inner wall surface to prevent plug
flow.

FIGS. 20-23 show a preferred form of a double
branch fitting F’. Again the fitting comprises a body
100 having a passageway 102 therethrough defined by
a surface 104 of body wall 106 graduated from end to
end in all radial directions. The lower end 108 of the
body forms a spigot about an outlet 110. Three tubular
members 112, 114 and 116 having respective passage-
ways 118, 120 and 122 therethrough are connccted to
body 100 in open communication with the enlarged
end 124 of passageway 102 by their respective first
ends 126, 128 and 130. Iniets 132, 134 and 136 are
provided by the second ends 138, 140 and 142 of the
tubular members.

Tubular members 114 and 116 are branches whose
inlet axes 144 and 146 are horizontally disposed and
whose passageways 120, 122 curve to a generally verti-
cal direction at their first ends 128 and 130. Tubular
member 112 is vertically dirccted and has an inlet flow
axis 148 aligned with central axis 150 of passageway
102. The internal cross sectional configurations of first
ends 126, 128 and 130 of the tubular members 112,
114 and 116 are elongated in directions transverse to
radial planes of axis 150, and each assumes the shape
of an adjacent portion of the enlarged end 124 of pas-
sageway 102. First ends 126, 128 and 130 are joined
adjacent the intersection (FIG. 23) of the tubular mem-
bers 112, 114, 116 and the passageway 102 by walls
152, 154 and 156. First ends 126, 128, 130 are dis-
posed to open alongside axis 150 so that axis 150 passes
through the intersection of walls 152, 154, 156 rather
than through one of the openings of the first ends. This
disposition of first ends 126, 128, 130 and walls 152,
154, 156 with respect to axis 150 helps to spread the
incoming fluids out along surface 104 and prevent
them from overshooting the axis 150.

Deflector 158 has three deflecting surfaces 160, 162
and 164 which are convex in a plane transverse to axis
150. Surface 160 projects fluids flowing through end
126 of member 112 toward adjoining portion 166 of
surface 104, Surface 162 projects fluids from end 128
toward adjoining portion 168, and surface 164 projects
fluids from end 130 toward adjoining portion 170 of
surface 104,

Fitting F' operates in essentially the same way as fit-
ting F. Fluid dirccting means adjacent the intersection
of the three tubular members 112, 114, 116 and the
passageway 102 comprise the first ends 126, 128, 130,
the walls 152, 154, 156; the deflector 158; and gradu-
ated surface 104. These fluid directing means project
fluids flowing through the three tubular members to-
ward adjoining portions of surface 104 where the fluids
become wall-hung. Again many variations are possible.

Experiments have shown that fittings according to
the invention do solve plug flow problems and, in many

10

15

20

30

ol
Ln

40

50

55

60

65

6

instances, could be used in a vertical drain stack with-
out a separate vent stack. The fact that wall-hanging
actually does take place in fittings according to the in-
vention was evidenced by the fact that water velocity
in a stack having such fittings was less than that in simi-
lar stacks having other types of fittings. This is believed
to be duc to the friction between the wall and the liquid
attached thereto.

Preferred embodiments of the invention having been
thus described, what is claimed is:

1. A fitting for use in a drain stack, said fitting com-
prising:

a main body section having a passageway there-
through, said passageway being defined by an inner
surface of a body wall and having upper and lower
ends and a central longitudinal axis, said lower end
of said passageway providing an outlet for said fit-
ting;

at least two tubular members each having a first end
inside said fitting connected to said main body sec-
tion in open communication with said upper end of
said passageway, any two of said first ends being at
opposite sides of a common partitioning wall lying
in a plane passing through said axis of said passage-
way; and wherein the internal cross-scctional con-
figuration of said first end of each of said tubular
members transverse to said axis of said passageway
is elongated in the general direction of said com-
mon partitioning wall;

the elongated configuration of said first ends tending
to direct fluid flowing therethrough toward said
inncr surface of said body wall so as to be condu-
cive to a wall-hugging effect in said fluid as it passes
through said passageway of said main body section.

2. A fitting according to claim 1 wherein said tubular
members cach have a second end providing an inlet for
said fitting and wherein the flow axis of the inlet of a
first one of said tubular members is substantially paral-
lel to the flow axis of said outlet of said fitting.

3. A fitting according to claim 2 wherein the flow
axes of the inlets of the others of said tubular members
are substantially normal to the flow axis of the inlet of
said first one of said tubular members.

4. A fitting according to claim 1 further comprising
a deflector supported in said fitting and having a de-
flecting surface convex in a planc transverse to the flow
axis of said outlet, said deflecting surface being dis-
posed so as to direct fluids flowing through the first
ends of said tubular members toward a portion of the
inner surface of said body wall adjoining said first ends.

5. A fitting according to claim 4 wherein said deflec-
tor is cone-shaped and has its base facing and centered
over said outlet.

6. A fitting according to claim 3 wherein the internal
cross-sectional configuration of the second end of each
of said tubular members is substantially circular, and
wherein said tubular members are smoothly graduated
in internal cross-sectional configuration from said first
ends to said second ends.

7. A fitting according to claim 1 wherein said intcrnal
cross-sectional configuration of said first end of each of
said tubular members is defined by two radii of said
upper end of said passageway and an included arc de-
fined by said inner surface body wall.

8. A fitting according to claim 7 having only two such
tubular members and wherein said upper end of said
passageway is generally oval in cross-sectional configu-
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ration and wherein said internal cross-sectional config-
uration of said first end of each of said tubular mem-
bers is a half oval.

9. A fitting according to claim 7 having three such tu-
bular members wherein said upper end of said passage- 5
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way is generally circular in cross-sectional configura-
tion and wherein said internal cross-sectional configu-
ration of said first end of each of said tubular members

is a one-third sector of a circle.
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