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This invention relates to liquid traps in par-
ticular, commonly installed between plumbing
fixtures and the like and a drain pipe connected
to a sewer line liable to contain non-potable
liquids or to generate poisonous gases; and the
invention aims to interrupt the movement of
fluid through the trap under the conditions of
pressure adverse to the proper functioning of
the ordinary trap commonly used.

A primary purpose of the invention has the ob-
ject in view to prevent the evacuation of the liquid
seal from the trap when a sub-atmospheric con-
dition of pressure exists in the outlet end of the
trap or sewer pipe; by providing diaphragm check
valve means interrupting the passageway through
the trap.

Another purpose has the object in view to pre-
vent the flow of fluid under pressure from the
outlet end of the trap, or a sewer line contiguous
thereto and into a reservoir or fixture to which
attached.

The structure consists of a casing comprising
an inlet 1 and an outlet 2 contiguous with a cas-
ing body formed by a domed hase member or cap
8 having a plate 4 threadedly inserted thereinto.
The inlet 1 is provided with coupling means at
its upper end, and has its lower end threadedly
inserted through the plate 4. The outlet 2 is
also threadedly inserted through the plate 4, and
has coupling or union means provided at its distal
end. A diaphragm § has its outer rim impinged
between the under face of the plate 4 at its outer
rim, and an annular shoulder formed by the cap
3, which is domed inside of the shoulder to form
a chamber 6. Bypass 7 is provided through the
diaphragm 5, the latter being preferably made of
material capable of being distorted and return-
ing to normal shape. The bypass T is located
near the rim of, and is normally closed by the
plate 4. It is of course obvious that the inlet §
and the outlet 2 can be cast integral with the
plate 4. However, the form shown has the ad-
vantage of permitting the inlet { and the outlet
2 to be adjusted to and fro if it is desired to lower
or raise the inner end of either to change the
seating relationship with the diaphragm or to
change the position of the horizontal portion
of the outlet 2. The bypass T may be located
anywhere desired within the area of, or near
the outlet 2.

When the trap is attached in operative posi-
tion between a reservoir and a drain pipe, and
liquid is being evacuated from the reservoir, the
pressure of the column of liquid in inlet 1 is
effective over the entire upper surface of the dia-
phragm and causes the latter to be depressed,
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permitting liguid to flow via the outlet 2 into a
drain or sewer pipe to which the outlet 2 is at-
tached. When the liquid ceases to flow, the lig-
uid that remains in the trap below the plane of
the lower limit of the outlet 2 will, via the bypass
1, displace such air or gaseous fiuid as may re-
main in the chamber § until the pressure is bal-
anced on both sides of the diaphragm and the
bypass 7 is urged to closed position seating against
a shoulder formed by the plate 4. When a reser-
voir or fixture is being drained thru the trap,
liquid rises in the inlet above the level of outlet 2
depressing diaphragm § downwardly and separat-
ing that portion of the diaphragm surrounding
the bypass 7 from the underside of plate 4: The
dynamic pressure of the liguid flowing from the
inlet to the outlet serves to evacuate the fluid
content of chamber 6 thru bypass 7. The liquid
stream flowing from outlet 2 has an aspiratory
effect to entrain the fluid evacuated from cham-
ber & thru bypass 1. When the liquid has ceased
to flow thru the trap the dynamic pressure of
the flowing liquid is changed to a static pressure;
the column of liquid in the upright portions of
both inlet { and outlet 2 subsides to common
level approximately that of the lower margin of
the horizontal portion of outlet 2, at which time
a static condition of pressure is established ac-
cording to the height of the column of liquid
within the inlet and ouflet passages; the dy-
namic condition of pressure prevailing during the
flow of liquid thru the trap having ceased the
tension exerted by dynamic pressure against the
diaphragm is released and the liquid under static
pressure enters chamber 6 thru bypass 7 until
Pressure on both sides of the diaphragm is equal-
ized and the diaphragm assumes a normal state
of rest as illustrated by the drawing.

When 2 pressure greater than atmospheric
pressure exists within the outlet 2, such as would
be the case if one reservoir were located on the
first floor, and another reservoir on a floor above;
both being connected to a common drain line,
and the drain line were plugged below the lower
reservoir; the higher reservoir being filled with
liquid would ordinarily be drained into the reser-
voir on the first floor; column of liquid would
exist higher than the trap and the top rim of the
fixture, or reservoir, on the first floor; this con-
dition would ordinarily cause the lower reservoir
to be flooded, and in many cases the liquid would
run over the rim of the lower fixture, flooding the
lower floor with contaminated lquid, as very often
happens. This invention prevents a backflow as
described above.

When a back pressure exists within the outlet
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2 greater than atmospheric pressure as deséribed,
liquid enters the chamber 6 through the bypass 1,
and the pressure becomes effective against the
entire under side of the diaphragm §, while the
effective down pressure is largely confined to the
area of the outlet opening 2, thus sealing both the
inlet { and the outlet 2 against the passage of
liguid through the trap. Since the area of the
upper side of the diaphragm 5 extending across
the lower end of the inlet { is exposed to atmos-
pheric pressure only when a condition of greater
pressure exists in the outlet 2, which communi-
cates with chamber 6, via bypass 7, fiuid under
pressure equal to that within the ouflet 2 is by-
passed through and underneath the entire sur-
face of diaphragm, urging the same upwardly,
first closing the inlet i, and ultimately closing
the outlet as the pressure tends to become ef-
fective over the whole of the underside of the
diaphragm 5 over the area of the inlet, the out-
let 2 and the bypass; meanwhile, the unbalanced
lesser state of pressure existing on the upper side
of the diaphragm over the area of the inlet,
causes such area of the diaphragm to be urged
upwardly to more tightly seal the inlet { against
the egress of pressure fluid.

Having described the invention and the opera-
tion thereof, the following claim is made:

A trap for interrupting a fluid conduit with a
liquid seal, comprising a casing having vertically
disposed tubular inlet and outlet passages, said
casing including means holding a diaphragm
made of flexible material disposed transversely
of the lower ends of the inlet and outlet tubes, a
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chamber formed between said diaphragm and
the wall of said casing below said diaphragm, a
bypass through said diaphragm near the rim of
the lower end of the outlet, and being normally
closed by and seated against a portion of said
casing adjacent to the rim of the outlet open-
ing within the casing, said bypass being nor-
mally closed against the effect of a sub-atmos-
pheric pressure existing in the outlet passage,
said bypass being open when a condition of pres-
sure exists in the outlet passageway greater than
that prevailing within the inlet passageway,
whereby the condition of pressure within said
outlet is bypassed into the chamber below the dia-
phragm and that portion of said diaphragm cov-
ering the area of the opening in the lower end of
the inlet tube is urged upwardly toward the inlet
to close the same against the egress of liquid
therethru.

i JESSE D. LANGDON.
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