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HORI ZONTAL- FLOW O L- SEALANT- PRESERVI NG DRAI N ODOR TRAP The present .
application is a Continuation-in-Part of both U S. Patent Application
Serial No. 08/548,281, filed Cctober 25, 1995, and PCT Application No. 5
PCT/ US95/ 16064, filed Decenber 11, 1995, both entitled Horizontal -Fl ow
O | - Seal ant -¥PE¥FV¥ ng Drain Qdor Trap. Technical Field Th&CHUSUTES
i nvéntion relates to seal ed odor traps for waterless urinals,
anti-evaporation floor drain 10 traps, and the like, and it is nore
particularly directed to inprovenents in the internal structure of
oi |l -seal ed odor traps for prolonging sealant retention and for protection
agai nst high pressure water flushing. 15 Background of the Invention
W t h i ncr easi nFORFZIVNTAEL - BHOWQ1y- SESLANT v BRESBRVING RRAIN QDOR\TRAPNt er est
in toilets and urinals designed to mnimze the amount of water consuned in
flushing to mtigate excessive demands on water 20 supplies as well as
on wast ewat er di spd% p¥esenpksapplication is a Continuation-in-Part

of both U.S. Patent Application Serial No. 08/548,281,
filed October 25, 1995, and PCT Application No.

5 PCT/US95/16064, filed December 11, 1935, both entitled
Horizontal-Flow 0il-Sealant-Preserving Drain Odor Trap.

hoical Field
The present invention relates to sealed odor traps

for waterless urinals, anti-evaporation floor drain

10 traps, and the like, and it is more particularly
directed to improvements in the internal structure of
cil-sealed odor traps for prolonging sealant retention
and for protection against high pressure water
flushing.

15 Background of the Invention
With increasing-emphasis on water conservation,
there is renewed interest in toilets and urinals
designed to minimize the amount of water consumed in
flushing to mitigate excessive demands on water
20 supplies as well as on wastewatexr disposal systems,
both of which have tended to become overloaded with
increasing populations.
Sanitation codes require urinals to provide an
odor seal to contain gasses and odors which develop in
25 the drain system: this function is conventionally
performed by the well known P-trap or S-trap in which
the seal is formed by a residual portion of the
flushing water. This seal effectively locks in sewer
odors from the drainpipe beyond the trap, however the
30 upward-facing liquid surface communicates freely with
the user environment, so that the trap must be kept
free of residual urine by copious flushing to prevent
unacceptable odor levels from the liguid in the trap;



bot h of which have tended to become overl oaded with increasing popul ations.
Sanitation codes require urinals to provide an odor seal to contain gasses
and odors which develop in 25 the drain system this function is
conventionally perforned by the well known P-trap or S-trap in which the
seal is fornmeWwa®am3sesi dual portion of the flushing water. pCinses/sasi
effectively locks in sewer odors fromthe drainpi pe beyond the trap,

however the 30 upwar d-facing |iquid surgace comuni cates freely with the
user environnment, so that the trap nust be“kept free of residual urine by
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5 water-wasteful toilets held an unchallenged monopoly.
However more recently, threatened and real water
shortages have aroused new environmental concerns and
heightened conservation awareness aé evidenced by the
introduction of low flush toilets.

10 As the cost of water increases and budgets
tighten, the prospect of a viable waterless urinal
system becomes extremely attractive to a wide range of
public agencies, cities, states, penal institutions,
defence establichments, recreational and parks

15 departments and the like. Waterless urinals utilizing
oil-sealed odor traps are becoming viable. However,
the present inventor has discovered that a key factor
in their potential is the attainment of low
maintenance, and that this is largely dependent on the

20 longevity of the liquid sealant, which in turn is
related to the internal structure of the odor trap.
Thus, the present inventor has recognized that
improvements are desirable both in the rate of
depletion under normal service conditions and in

25 protection against catastrophic sealant loss due to
high pressure water flushing, which though not
required, can occur inadvertently.

It is a primary object of the present invention to
provide an improved oil sealed odor trap for a

30 flushless urinal or an anti-evaporation floor drain
that not only meets the usual objectives of eliminating
the need for a P-trap in the drain line while complying
with U.S. sanitation standards, being economical and
easy to manufacture and install, and performing

35 reliably and efficiently with low maintenance
requirements, but more particularly with regard to
depletion of oily liquid sealant, it is a primary



5 water-wasteful toilets held an unchal | enged nonopol y. However nore
recently, threatened and real water shortages have aroused new -

envi ronnment al concerns and hei ght ened conservati on awareness as evi denced
by t-he introduction of low flush toilets. 10 As the cost of water
i ncreases andwoudgeiss tighten, the prospect of a viable watgrless urlnal
syst.em becones extrenely attractive to a wi de range of public agencies,
citi'es, states, penal institutions, defence establishnments, recreational
and parks 15 departnents and the like. 3 Waterless urinals utilizing

oi |l -seal ed odorlo&?r,aps are becom ng vi abl e. However, the present inventor
has di scovered ORIECE kBySEEREUITS (Fhen&FRPpiR hiTRiNgs tOhdaBBEEY nnent  of
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loss .due to higlyphressdteivabst Bd Wlilg iMBEST 4 UM Yi8bved from a
permanent drain terminal plumbing fixture.
It is still further object that the odor trap
shquld be constructed and arranged to prevent loss of

10 sealant in the event of high pressure flushing with
water. ' '
List of References
Patent No: Bataentee:
303,822 D'Heureuse
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30 Statement of the Prior Art .

U.S. Patent No. 303,822 (D'Heureuse) disclosed a
wastewater pipe S-trap into which a disinfectant or
deodorizer is introduced.

The use of an oil as a recirculated flushing

35 medium in a toilet system was disclosed in U.S. Patent
No. -3,829,909 (Rod, et al.).

The use of oil in toilets to form an odor trap has
been disclosed in German Patent No. 121356 (Beck, et
al.}) and in U.S. Patent Nos. 1,050,290 (Posson) and

40 4,028,747 (Newton). '
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required, can occur inadvertently. It is a primary object of the present

I nvention to provide an inproved oil sealed odor trap for a 30 fl ushl ess
urinal or an anti-evaporation floor drain that not only neets the usual
objectives of elimnating the need for a P-trap in the drain line while
conplying w twowz#s73sani t ati on standards, bei ng econom cal aotusssigigro

manuf acture and install, and performng 35  reliably and efficiently with
| ow mai nt enance requirenents, but nore particularly with regard to
depletion of oily liquid sealant, it is abrimary 3 object to structure

ropl 615 of sealant Gt CRABBAUARETY 1113 Ho CPRBIEbat A} 0 & FERPrG the
mai n seal ant bodjave been knownt £pr avéyra mentupyece pepwbad i fpnme ishe odor
trap such that iéxémlireeRSnl Bekshabdishrad.r 878¥68 (EoIgKrePEr MBNENE
drain term nal p&ﬁi@26¥%1gé§%ﬂgeétructure is disclosed in U.S. Patent
5 No. 4,026,317 (Ekstrom). Center-entry coaxial trap
configurations are shown in U.S. Patent Nos. 4,045,346
{Swaskey) and 5,203,369 (Hwang).
Beetz introduced an oily liquid layer floating in
the trap as an odor barrier through which urine and

10 water can permeate downward. Beetz taught making the
oil mixture to have disihfectant properties and to have
*innate adhesion power to attach itself to the odor
lock parts so that the latter cannot be attacked by
urine". Beetz taught daily maintenance, including

15 cleaning, and coating the cast iron parts of the
urinal, including the housing of the odor trap, with
the oil mixture, stating that "the oil has the property
that said parts absorb so much of it that the oil film
somehow repels the urine®. Beetz' requirement for

20 daily cleaning and maintenance dictated an
easily-disassembled three piece structure with a
leakage-prone bottom interface joint, and his
requirement for the sealant to also act as a
disinfectant is now believed to have caused excessive

25 depletion of the sealant.

Other examples of oil-sealed traps are found in
German Patent No. 2816597.1, and Swiss Patent No.
606,646 (Ernst), practiced under the trademark
SYSTEM-ERNST.

30 The foregoing examples of traps found limited use
in Europe. Typically, they were utilized in a "low
flush" rather than a "waterless" manner, e.g. the Beetz
patent was classified under water pipe lines, and the
specification thereof refers to "water and urine". The

35 odor trap was mounted beneath the floor level and set
in a concrete swale, functioning as an
occasionally-flushed trough type or stall urinal of a
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It is still further object that the odor trap should be constructed and
arranged to prevent |oss of 10 seal ant in the event of high pressure
flushing with water. 4 Statenment of the Prior Art The use of oil in
toilets to forn1an odor trap has been disclosed in German Patent No. 121356
(Beck, et al. U S. Patent Nos. 1,050,290 (Posson) a

4,028, 747 (hb @% 7%?her exanpl es of oil-sealed traps are fggﬂgguﬂ7%%rnan
Pat ent No. 2816597.1, and Swi ss Patent No. 606,646 (Ernst), practiced under
the trademark SYSTEM ERNST. 10 Gesman Pat ent No. 2816597.1 appears
to show an oil-sealed trap located in the sewer drain of a urinal system
that i s capabl e tybehwhiithgisimeilonges xacogmired 597 U &f. ebéhb@lmﬁe’a?s to

show a | arge verdshgahtbahfésaseparating the trap into entry and di scharge
sections

A flushless urinal disclosed in U.S. Patent No.

4,244,061 (Webster, et al.) uses no oil, but instead

5 relies on a small "plug flow” entrance opening
associated with a P trap, and is based on the premise
that "the urine in the trap during normal use will be
fresh and therefore without unpleasant odor”.

A unitized cylindrical cartridge odor seal for a

10 waterless urinal was disclosed by the present inventor
as a joint inventor in U.S. Patent Application
08/052,668 filed 04/27/93 and in a continuation-in-part
thereof 08/512,453 filed 08/08/95, in the category of
an oil-sealed coaxial edge-entry trap having a cap part

15 with an attached downward-extending tubular vertical
partition.

A key parameter of oil-sealed odor traps for
waterless urinals is the amount of sealant depletion
that takes place under normal service conditions over

20 periods of time and frequency of usage. Related to
this is the possible partial or complete loss of
sealant due to the abnormal condition of unnecessary
but unavoidable high pressure flushing with water.
While some modern oil-sealed odor traps are

25 considerabiy improved over early versions, there
remains an unfulfilled need for further improvements in
the above-described aspects of sealant preservation:
such improvements are provided by the present
invention.

30 Statement of the Invention
The above and other objects have been met in the
present invention of a unitized plastic oil-sealed odor
trap that departs from conventional practice of
predominantly vertical liquid flow through the trap,
35 instead the trap is constructed and arranged in a
special manner such that a substantial portion of the
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15 and inlet openings in the entry section adjacent the |arge vertical
baffle. In addition, the '597 reference appears to show an overfl ow

st andpi pe extendi ng down bel ow the floor portion of the trap. A unitized
cylindrical cartridge odor seal for a 20 wat er|l ess urinal was disclosed
by the preserwvOid?¥8I88 or as a joint inventor in U S Patent RAOPUSTATISN

08/ 052,668 filed 04/27/93 and in a continuation-in-part thereof 08/ 512,453
fiked 08/08/95, in the category of an oil-seal ed coaxial edge-entry trap
having a cap part 25 with an attached Bownwar d- ext endi ng tubul ar

vertical parti tg%gﬁ]riffié‘f‘y i et SIEd feQie o t(%ggo;m {20sedOranmpt erl ess

urinals is the ant depletion that s place under nor mal
service conditi 8AsPeviecaked ima@y regioniwhehR St¥@Yr AEERLREY F usage.

Rel ated to thissealafie, pdssidy dupgahtp| willonpratte Lpeardly sssdlanio due to
flushing wi th websr neph pe AR TR, e Pehe WMAUATE, B "p0 ol dad Hf
consi der ablSy i npr skening patflg ywopfignsasion heBusengPRIPARI LK ul fi | | ed
need for furthegehTBHOVESRI tEhd Mrain is largely prevented.

The odor trap is configured such that it can be
economically made from two molded plastic parts, i.e.,
a main compartment part and a cap/baffle part, that can

10 be molded from plastic and joined by thermal bonding
into a unit configured as a replaceable cylindrical
cartridge that can be charged with sealant and sealed
with a sticker for shipment so that upon installation
it is necessary only to install the cartridge and

15 remove the sticker. _

In service, required maintenance, i.e. sealant
checking and replenishment.. if and when needed, can be
easily performed with the unit in place.

The cartridge is shaped toc be easily pushed into

20 place by hand and held frictionally in a mating recess
provided by a casing that can be installed as part of
the host plumbing, either in a urinal or in a floor
drain. For drain cleaning or replacement purposes, the
odor trap can be removed with a special simple hand

25 tool.

The shape of the entry compartment provides a
sheltered region to which sealant tends to be
temporarily displaced in the event of high pressure
water flushing, thus avoiding catastrophic sealant

30 loss.

Brief T s £ the I .
The above and further objects, features and
advantages of the present invention will be more fully
understood from the following description taken with
35 the accompanying drawings in which:



t he above-descri bed aspects of seal ant preservation: 5 such inprovenents
are_provided by the present invention. Statenment of the Invention The above
and ot her objects have been nmet in the 5 present invention of a. unitized
plastic oil-seal ed odor trap that departs from conventional practice of
“predom nant | ;@Vgg.;,;g.,gsal liquid flow through the trap, instea M}E”H]?P S
constructed and arranged in a special manner such that a substanti a

portion of the WO 97/ 15735

PCT/ US96/ 17187 total flow path is nmade to7be generally horizontal and to be
| ocated in a region where stray droplets of sealant, due to buoyancy, wl|
m grate upwardly bacRI€e } Hes maicxoseaserkionaly viemw Rér agi pétt9sRIRd as

gui ded by coaxial odor trap of known art;

FIG. 1A is functional diagram representing the
left hand half of FIG. 1;

5 FIG. 2 is a functional diagram illustrating the
principles of the present invention utilizing
predominantly horizontal flow;

FIGS. 3 and 4 are functional diagrams illustrating
two different baffle configurations in edge-entry

10 coaxial trap structures according to the present
invention; ;

FIGS. 5-8 are functional diagrams illustrating
different baffle configurations in center-entry coaxial
odor trap structures according to the present

15 invention;

FIG. 9 is a three-dimensional view of a
center-entry cylindrical odor trap cartridge;

FIG. 10 is a three-dimensional cutaway view of an
embodiment of a horizontal-flow odor trap cartridge of

20 the present invention having a cylindrical container
and a non-coaxial internal configuration with vertical
and horizontal baffle portions and an cffset tubular
drain stand; '

FIG. 11 shows an altermative illustrative

25 embodiment derived from FIG. 10 with a flat-partitioned
drain stand;

"FIG. 12 shows a cross-sectional view of a
preferred embodiment of the present invention, similar
to FIGS. 10 or 11, but having the lower baffle portion

30 sloped for additional recovery of stray sealant;

FIG. 13 shows a cross-sectional view of another
preferred embodiment of the present invention;

FIG. 14 shows an example of a wall mounted urinal
in which an odor trap can be incorporated;

as FIGS. 15-18 show one preferred construction of the
preferred embodiment of FIG. 13. FIG. 15 is a bottom
view of a top member thereof; FIG. 16 is a perspective



5 a sloping baffle configuration. Thus, escaping of seal ant down the

drarn is largely prevented. The odor trap is configured such that it can be

econonically nade fromtwo nol ded plastic parts, i.e., a main conpartnent

part and a cap/baffle part, that can 10 be nol ded from plastic and

j oi ned by theMWR¥7E§84di ng into a unit configured as a repl aceiaie/17187

cylindrical cartridge that can be charged with seal ant and sealed with a

stitker for shipnment so that upon installation it is necessary only to

install the cartridge and 15 renove thé sticker. In service, required

mai nt enance, i.e; 5e3kant ' | eni Ntged f 48N en needed,

can be easily pEPF%r%%§9mfgﬂsﬁﬁ%ﬂﬁﬁ??gpkgglgg%fggﬁblﬁgiiﬁﬁdggm?s_shaped to

be easily pushe®STSPEctave sifieceiew afapdPakBEoRSIeIRes ChesreE witha mating
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repl acement purpoSes, 't he odor trap can“bé renoved W “h Va Speci al sinple

hand 25 ool Plmschandpe member canablecofpheingningludeddds this
embodiment.

FIG. 1 is a mid cross-sectional view of an odor
trap 1l0A of the edge-entry trap configuration of known

10 art as described above, éonfigured as a cylindricél
cartridge.

Odor trap 10A has a main liquid container 14

extending from an outer wall to an inner wall that
forms a drain stand pipe 14A defining at its upper edge

15 the overflow level of liquid in the container 14. Aan
overhead cap portion 16 is formed to provide a vertical
baffle 16A extending down into container 14 dividing it

into an inner discharge compartment and a surrounding
entry compartment. A body of residual urine 18 extends

20 up to the overflow lewvel at the top of stand pipe 14A,

and in conjunction with the overhead plenum region
formed by the cap portion 16, the residual body of

urine 18 serves to trap sewexr gasses from the external

drain line in accordance with plumbing codes.
25 A body of oily liquid sealant 20, lighter than

water or urine, floating in the entry compartment on
top of the trapped body of urine 18, serves to trap

odors from the urine 18 from escaping from trap 10A.

In operation of the urinal, urine from above, near
30 the outer edge separates into droplets that permeate
through the layer of sealant 20 and then join the main

body of urine 18. As additional urine enters the body



sheltered region to which sealant tends to be tenporarily displaced in the
event of high pressure water flushing. thus avoiding catastrophic seal ant
30 | oss. Brief Description of the Drawi ngs The above and further

obj ects, features and advantages of the present invention will be nore
fully underst the foll ow ng description taken with

acconpanyi ng ra\;’m;l?@g I n whi ch: WO 97/ 15735 %é‘rmssé/p/?m
PCT/US96/ 17187 7 FIG 1 is a cross-sectional view of an oil-seal ed coaxi al
odor trap of known art; FIG 1A is functiopnal diagramrepresenting the |eft
hand half of FIG 1; 5 FIG 2 is a functional diagramillustrating
the principles off tdminer d8eniti overglaws hel szang pirsldiidamd fhleori zont al

flow FIGS 3 and, 4 Arg CUReLbengladi Aok KRl &hing
Known oil-sealed odor traps are configured as in
FIG. 1 with a vertical baffle 18A. From actual

5 experience, traces of sealant can escape during usage.
Such depletion occurs as follows: in a form of
turbulence or emulsification during each usage event,
despite the inherent buoyancy of the sealant 20 due to

its low density and the non-affinity to water/urine,

10 some droplets of sealant. can separate from the main
body and get swept downward along with the main flow of
urine in the outer chamber. These stray droplets will
tend to decelerate due their inherent buoyancy and,
depending on downward urine flow velocity and travel

15 depth, some of them may come to rest and then reverse
and rise against the flow to return to the main sealant
body above, and are thus recovered. However, any '
droplets that get dragged by the urine flow past the
bottom of the baffle 16A, will then accelerate upwardly

20 in the inner compartment 18 due tc their buoyancy and

will then escape down the drain conduit in stand tube
14A.

The present invention, operating on a modified
form of the basic principle described above and
25 teaching novel internal structure, can be implemented
with the same general cylindrical exterior shape as
that of the odor trap shown in FIG. 1, and can be made
to fit into a cavity receptacle that is part of a
urinal system having an entry bowl portion 12A above,

30 leading to tapered upper edges of the outer wall of the
main liquid container of odor trap 10A and extending

downward around the trap 10A to a reduction portion 12B

which connects by regular plumbing attachments to the
external drain system.



two different baffle configurations in edge-entry 10 coaxial trap

structures according to the present invention; FIGS. 5-8 are function
diagranms illustrating different baffle configurations in center-entry
coaxi al odor trap structures according to the present 15 i nvention
9 is a three-wowemsiddHnal view of a center-entry cylindrical potosestiresp
cartridge; FIG 10 is a three-dinensional cutaway view of an enbodi ne
a horizontal -fl ow odor trap cartridge of 20 the present invention

a cylindrical

contai ner and a non-coaxial %ternal configuration with

vertical and hor zontghe b g BORLONEe AE ARl 16! LUBULAL gl

FIG 11 shows an alternative
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FIG 10 with a fPhttRariedt dead hrAf okt Ehpl sYmetrigad heowtiguration

cross-sectional gfemrof B wHitheieedosRiwlidBuiit @f ceRernl esefd d-msention,
simlar to FIGS. 10 or 11, but having the |ower baffle portion 30
for additional r&BeY¥ERg 3Fain the Fesphign of sealant 20, urine 18 and
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a sealant flow path 22 in the urine in the entry

compartment. It is evident that in this configuration
due to the vertical orientation of baffle 16A, the flow

path 22 is predominantly vertical: downward in the

outer compartment as shown and upward in the inner
chamber, with only relatively small horizontal
components around the bottom of baffle 16A and arocund

the top of stand tube 14A. Flow path 22, having
sealant 20 overhead, is the only portion of the total

flow path where sealant recovery can occur, thus a
corresponding parameter can be estimated as indicated
by dimension X, representing the eriective

sealant -recovery horizontal flow path length. 1In a
typical odor trap of the category of FIGS. 1 and 13,
with the main liquid container 14 having an inside

radius R as indicated = 5.4 cm and the baffle 16A

having an outside radius of 4 cm, the horizontal
recovery dimension X is about 0.8 cm, from which we can
express the unitless ratio X/R = 14.8% characterizing
this particular internal structure.

The component X labelled in the FIGS. is an

approximate average of the horizontal vector components
X of the wastewater flow, extending from the middle of

the entry opening (e.g. the point of average entry of
the wastewater into the sealant) to a furthest point
along the flow path (e.g. around the baffle) in which
sealant recovery can occur. Although the invention
contemplates a value X based on the approximate

average, preferably, generally all of the wastewater
will follow a flow path having a component X, e.g{ any

al
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FIG 13 shows a cross-sectional view of another preferred enbodi nent of the
present invention:; FIG 14 shows an exanple of a wall nmounted urinal in

whi ch an odor trap can be incorporated; 35 FI' GS. 15-18 show one
preferred construction of the preferred enbodinment of FIG 13. FIG 15 is a
bottom vi ew menber thereof; FIG 16 is a perspecti

97/ 15735 Wonh8hs PCT/ US96/ 171 lgs?x\g’é”vi ew
of a middle nenber thereof; FIG 17 is a perspective side view of a bottom
menber thereof (with upper and m ddl e memteers represented in part in dotted
lines); and FIG 18 is a perspective side view of a 5 pl ug- handl e nenber
capabl e of bei nyaprevatex not tialdowibgdénenta Ddevaprst Wevtdikr i on of the

Invention FIG inkbacaheig) Qéi'ﬁm‘é%ci:boéﬁfedﬁ D iprape@deintt fonifiA of the

edge-entry {1 ap SopLLotala oo, kUgM 40 s AlraRolevehhhihande

provided allowing a minimal volume flow rate
5 thexrethrough.

A vertical vector component Y of the flow path can

be approximately defined as the vertical distance from
the top of stand pipe 14A to the bottom of baffle 16A.

Accordingly, an altermative feature can be based on a

10 ratio X/Y, which can be used to estimate an effective
slope of the flow path -- for example, X/Y < 1
indicating a predominantly vertical flow path and X/Y >
1 indicating a predominantly horizontal flow path.

This category of odor trap is vulnerable to total

15 loss of sealant if subjected to water-flushing at high
pressure, due to the relatively narrow width of the
cuter compartment and absence of any sizeable shelter
compartment around the entry region to which sealant
can be displaced temporarily by the flushing water

20 instead of being forced down the drain.

FIGS. 2-8 are simplified cross-sectional
functional diagrams representing various odor trap
configurations illustrating principles of the present
invention, which is directed to preservation of

25 sealant. For simplicity, as in FIG. 1A, only half of
symmetrical cross-sections are shown, along with a
central axis. The shapes shown generally apply to
structure that is coaxial about the axis shown, but the
invention could be practiced by applying such

30 cross-sections to other, non-coaxial and/or
non-symmetrical configurations such as rectangular
containers or cylindrical containers with non-coaxial
internal structure.

FIG. 2 is a conceptual diagram illustrating basic

35 principles of the present invention wherein an odor
trap 10B is structured in a novel manner: rather than

making the baffle vertical as in FIGS. 1 and 1A, at



cartridge. COdor trap 10A has a main liquid container 14 extending from an
out-er wall to an inner wall that forms a drain stand pipe 14A defining at
its upper edge 15 the overflow level of liquid in the container 14. An
overhead cap portion 16 is forned to provide a vertical baffle 16A

ext endi ng dovWOiI%MI$38ont ai ner 14 dividing it into an inner #CIRISWTEB?
conpartnent and a surrounding entry conpartnent. A body of residual urine
18 -ext ends 20 up to the overflow level,at the top of stand pi pe 14A, and
in conjunction with the overhead pl enum r]egi on formed by the cap portion

16, the residual; hady 0 §°Hi<§}§5’@t§@r ggfig iéa&gﬁl@rmggsses fromthe

external drain I|ne I N accor dance body of

| ng, code
oily Iiquid seaPaRvegtirayHiannem, &R \ﬁégﬁF bhe %r*%ffql(?é't PRED; F|°t‘h% entry
conpartment on tprpdoinmhntlyamqnackdmdy. o&suai majd8 depamtaset 6rbmap odors

from the urine Hhdiedfle36eplaf HubBrkendObondda iR YiedBnGhahbiy Ul N2l

uri ne from above out e e se arates into ro t hat
per meat e t Ht oug Ve CRAy &ideid k@ HhasohaR (PEER B HT§F S3e 1R KROWR Y of
urine 18. As addird @zaldestribedrdlsve.t he body

The baffle in FIG. 2 has a vertical portion 16A,
facing the vertical wall of drain riser 1l4A, and an
inclined but substantially horizontal portion 16B

10 sloping up to the cover 16C which has an entry opening
16D at the left. The contour of the bottom portion 14B
of the main liquid container 14 is shown for simplicity

as forming a flow path of substantially constant depth,
however in practice there can be a much greater
15 variation in depth along the flow path.
From the entry opening 16D at the left, the flow

is to the right. The liquid flow path has two recovery
portions 22A and 22B as indicated. 1In the portion 22A,

starting at the entry inlet, the flow is horizontal,
20 passing under the main body of sealant 20. Then in

portion 22B the flow path slopes downward but remains

predominantly horizontal as directed by the sloping
baffle portion 16B. The flow path turns abruptly

upward at the plane of vertical baffle portion 16A, to
25 overflow riser 14A and then exits down the drain in the

same manner as in FIGS. 1 and 1A. .
It is evident that in both flow path portions 22A

and 22B the flow path is predominantly horizontal, in

distinction from the predominantly vertical flow paths
30 in FIGS. 1 and 1A.
In FIG. 2 within the path length X indicated,

practically all stray sealant droplets migrating
upwardly to the top side of the flow path will be
recovered and returned to the main body of sealant 20.



WO 97/ 15735 PCT/ US96/ 17187 9 of urine
18,it overflows the stand pipe 14A and the overflow portion gravitates
down the drain. Known oil-seal ed odor traps are configured as in FIG 1
with a vertical baffle 16A. From actual 5 experience, traces of seal ant
can escape duwgwnesgge. Such depletion occurs as follows: pRrRshtrigsOf
turbul ence or emulsification during each usage event, despite the i1nherent
buoyancy of the sealant 20 due to its |ow density and the non- affinity to
wat er/urine, 10 some droplets of seal &3t.can separate fromthe main body
and get swept downward along with the main flow of urine in the outer

chanber. These éFrﬁjgp‘drR?mer?rﬁn’-PP A Ehe hedyepEr sealanite 3c°né-|sr | nherent
buoyancy and, dapeading /e HRUAMALAG UL ﬁfd&wlsﬁ' 958 Lihngh 15
dept h, sone of them ndy cone to rest and then reverse and rise agalnst t he

flow to return baffbe 188 resiaeans bpdqrdﬁthagrandn@rsttauusaaiautered
However, any

back to the main body of sealant 20, as indicated by

5 the curved arrows. Since sealant recovery occurs along
both of these portions, the recovery dimension X as

shown is the sum of the horizontal components of the
two portions.
The cross-section of FIG. 2 can be applied to a
10 coaxial cylindrical structure having a central axis
about the line C-C' and the ocuter wall of cylindrical

container being at D-D', such as the wall 14 as shown.

Alternatively, the cross-section of FIG. 2 can be
applied in reverse manner to provide a coaxial

15 cylindrical odor trap structure of the central-entry
type with a central axis at 5-D' sad che outer wall of

the cylindrical container at C-C‘.

As a further alternative, the cross-section of
FIG. 2 can represent that of an enclosure that is other
20 than cylindrical, e.g. rectangular. 1In additioh, the
container can alternatively be made with side walls at
both D-D*' and C-C' such that a non-symmetrical, non-

axial, device is formed.
A coaxial structure based directly on FIG. 2 would
25 tend tc be shallower and larger in diameter than
cartridges shaped as shown in FIG. 1. As a practical
limitation, a minimum liquid depth is required in the
trap to meet regulations regarding containment of sewer
gas pressure in the drain system: e.g., 2 inches in the
30 United States and 50 mm in Europe. Due to existing
urinal space limitations, cylindrical traps are
typically limited to a maximum diameter of about 150 mm
(5.9") and a maximum height of about 90 mm (3.54"). To
function properly in such a compact size, the
35 conceptual example shown in FIG. 2 is preferably



droplets that get dragged by the urine flow past the bottomof the baffle
16A, wll then accelerate upwardly 20 in the inner conpartnent 18 due to
t heir buoyancy and will then escape down the drain conduit in stand tube
14A. The present invention, operating on a nodified formof the basic

princi pl e des®Q¥4873&8bove and 25 teachi ng novel internal mivuseéivigy, can
be inplenmented with the sane general cylindrical exterior shape as that of
the odor trap shown in FIG 1, and can be_pmade to fit into a cavity
receptacle that is part of a urinal systeﬁ%having an entry bowl portion 12A

above, 30 | el di@ub-BBCt A IaHARe it H0 R ReClabbiba e Waluelh, LhE MBI N

| iquid container of__odor trap 1 ng down aroun e trap

10A to a reduct iRAEHS PPER19D8 I c 6B RRdctEephFovey & maxenhi ng

attachments to the @xei0abedhal - n . WO 97/15735
PCT/ US96/ 17187 11!0! E Yoethg! e LY

The principles and advantages in sealant retention
5 illustrated in FIG. 2 can be realized in various odor
trap configurations according to the present invention,
constructed and arranged to meet particular practical
requirements, such as shown in the following examples.
FIG. 3 depicts the structure of an edge-entry odor
10 trap 10C having the baffle configured with a vertical

upper portion l16A and a sloped portion 16B as shown,
providing a flow path 22 corresponding to horizontal
recovery dimension X as shown, extending from an

averaged entry point to the extremity of sloped baffle
15 portion 16B.

In FIGS. 2 and 3, as viable baffle shape
variations, the vertical portion 16A could be located

anywhere along the sloped portion 16B between the

extremes shown in these two FIGS., while keeping the
20 sloped portion 16B as shown: basic functioning and

dimension X would be virtually unaffected.
FIG. 4 depicts an odor trap 10D as a variation of
FIG. 3 having baffle 16B sloped in its entirety. The
flow path 22 and the dimension X are approximately the
25 same as in FIG. 3.
FIG. 5 depicts a center-entry odor trap 1l0E

wherein the baffle is configured with a vertical upper
portion 16A and a horizontal lower portion 16B flanged

outwardly as shown. This creates a folded liguid path
30 having upper portion 22A above and lower portion 22B as

shown. Only the upper portion 22A will be effective in
returning stray sealant because the baffle 16B is not

sloped. Thus, stray sealant in the portion 22B will



FIG 1A is a sinplified schematic representation of the left hand half of
the_symretrical configuration of FIG 1 which is coaxial about a centra
axis CGC, showing again the relation of sealant 20, ur|ne“18 and 5 a
seal-ant flow path 22 in the urine in the entry conpartnment. i s evident
that in this gebhgesation due to the vertical orientation EnB@EhHﬁ7l6A
the flow path 22 is predom nantly vertical: dowward in the outer
conmpartment as shown and upward in the inner 10 chanber, with only
relatively small horizontal conponents ari®nd the bottom of baffle 16A and
around the top of stand tube 14A. Flow path 22, having seal ant 20 overhead,
is the only por ERBR B 9%l Swspsl alpBe fatthevriabts 8BAaAECIRE dverihecan
gccgr thus a 151ra1ncaldsxe§rmrm1 rweffafﬁmﬁé:ﬁr CaﬂhéJ&oeikbﬁﬁéBCk'afovdi@' Ci':lt ?fj
y dinmension X, . tin effe e o] orizonta ow
path length. In 588{11%?8&%*0 or treasso?%t“ltl cga%a egdc%%llﬁrgg i{f{%é}l‘g and 1A, with
the main |iqui dupperafbew gt aertgoan2z2msi de 20 radius R as indicated =
5.4 cmand the baffle_16A having an outside radius of 4 cm the horizontal
recovery difrension XFF€- BbARPIETE & OFPBIAR HPFa@Sc@nvariation of

FIG. 5 wherein the lower baffle portion 16B is sloped

as shown so as to recapture stray sealant from the
lower horizontal flow path 22B, thus adding to the

upper path 22A to yield the much greater horizontal
10 recovery dimension X indicated.
FIG. 7 depicts an odor trap 10G as a variation of
FIG. 6 wherein the sloped flange portion 16B is made to

have an oppositely-slope upper surface which serves to

prevent accumulation of debris on the flange's upper
15 surface which could otherwise occur in this region in

the structure of FPIG. 6. Dimension X is virtually the

same as in FIG. 6.
FIG. 8 depicts an odor trap 1l0H as a reversed

version of the foregoing center entry coaxial
20 configurations which achieves a form of predominantly
horizontal flow path with a simple vertical baffle 1l6A

surrounded by a drain stand wall 14A' which sets the
overflow level. Wall 14A', surrounded by an outer wall
extending down from the circumference of the cover 16C,
25 is attached to the circumference of the floor 14B sc as
to form a simple cylindrical main container pan 14
which can be supported by the surrounding cover 16C or
drain housing 12B by radial vanes (not shown). The

center entry causes the liquid to spread'out radially
30 in a sloped but substantially horizontal flow path 22

leading to the bottom edge of the baffle 16A as shown,

corresponding to recovery dimension X as indicated.



express the unitless ratio X R = 14. 8% characterizing this particul ar

I nternal structure. 25 The conponent X labelled in the FIGS. is an
approxi mat e average of the horizontal vector conponents X of the wastewater
flow, extending fromthe nmiddle of the entry opening (e.g. the point of
aver age entrywofomsms wast ewater into the sealant) to a furt hepusganrizy 30
along the flow path (e.g. around the baffle) in which sealant recovery can
occur. Although the invention contenplates a val.ue X based on the

approxi mat e average, preferably, general I]f all of the wastewater wl |

Lol o2, (1o PP DY el SORROREDL dhao e fiben LT LIRS o,
i nsubstanti al eheugtercirfdrass-sectpropaboveihe @srdgndi asecfommashti on - -
such as if ext I‘BEEQHQ Qp@i;g IS YMRN BolbpVi Ofh £ld 3engflar&gied vol une flow
rate 5 theregeéggghan important function as a sealant shelter
5 region into which the sealant tends to be displaced in
' the event of high-pressure water flushing, instead of
being forced down the drain ahead of the flushing
water, as could occur with trap structure of known art,
such as in FIGS. 1 and 1A, having the conventional
10 vertical baffle 16A and the conventional predominantly
vertical flow paths. '
FIG. 9 is a three-dimensional view of a
cylindrical odor trap cartridge 1l0I with center entry

16D in accordance with a preferred embodiment of the

15 present invention. The upper surface slopes downward
in a shallow inverted cone toward the center where the

entry opening 16D is fitted with a filter screen or a

fine perforation pattern formed in the cover material.
The enclosure can be, for example, dimensioned

20 about 4 1/2"({11.4 cm) in diameter and 2 3/4' (7.0 cm)
in height. As noted, due to existing industry
limitations, the size of the trap is to be limited.
For example, the diameter of the trap is preferably
between about 2 to 2 ¥ inches. It is preferably molded

25 from polyethylene, or from another suitable plastic
material such as polypropylene, ABS or polystyrene, to
provide a smooth stain-resistant surface. The material
can also include a fiberglass reinforced polyester.
Other suitable materials can alsc be utilized.

30 Typically, the main container 14 and cap/partition part

16 are molded as separate parts and then bonded

together to form an integral enclosure, since access to
the interior is not normally required. The entry
configuration of trap 10I makes it feasible to seal the

35 entry opening 16D (with the bottom exit opening, not

visible in FIG. 9, sealed in a similar or other manner)
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A vertical vector conponent Y of the flow path can be approxi mately defi ned
as the vertical distance fromthe top of stand pipe 14A to the bottom of
baffl e 16A. Accordingly, an alternative feature can be based on a 10

rati,o X/'Y, which can be used to estinmate an effective slope of the flow
path -- for e h83s XY < 1 indicating a predom nantly ver phealodqbfy Path
and XY > 1 indicating a predom nantly horizontal flow path. Thi's category
of odor trap is vulnerable to total 15 | oss of sealant if subjected to
wat er-flushing at high pressure, due to the relatively narrow wi dth of the
outer conpartment and absence of any sizeable shelter conpartment around
the entry regi oforoshibuent e ancashnidge calyfadyeghesgpdrwithy by the

flushing water 2Qalantnst&as, qforbaealo{,ﬁé&@d cmnescaapﬂéalae 4445 2-8 are
simplified cross sectiopal %- ctional . diagra resent vari ous odor
trap configurati®fs “PFRUEY r n@'ﬁF?ﬁ%Fﬁl%%ngf t gaﬁﬁsgehggfﬂV%htlon whi ch
|1 Z di rfact ﬁd ]Eo ]@iﬁ&eéiﬁék@f\j&{n &&rthesf@hamde Tabellinglietdy, ?ﬁ:ﬂ n FItG |
on of s cal cr.os S a centra
) y %Lapegs ﬁg%ﬁa%%ﬁ&ﬁ%ﬂlﬁ? %5%$E %83 aﬁg(%f%ﬁﬁgg lgkgfﬂlng

axis. The
FIG. 10 is a three-dimensional cutaway view of a

center-entry cylindrical odor trap 10J having a

non-coaxial interior configuration, shown without
liquid for clarity. The baffle has two flat portions:
10 vertical portion 16A extending downward from the upper

surface offset to the right of entry opening 16D. At

the bottom of vertical baffle portion 16A, a horizontal

portion 16B extends fully to the left hand wall of odor

trap 10J. A round opening 16E, about the same size as
15 opening 16D, is configuied in a horizontal baffle

- portion 16B at the edge furthest from verticas batfie
portion 16A. Opening 16E leads into a lower
compartment which is configured with a flat floor 14B

of which a portion is extended upwardly at the right
20 hand side to form tubular drain stand 14C whose top

edge defines the overflow level of the container as in
the FIGS. described above. The two liquid flow paths
22A and 22B are shown and the corresponding recovery

path dimension X is indicated as derived from path 22a.
25 FIG. 11 depicts an odor trap 10K which is a

variation having a baffle configured as in FIG. 10 but
wherein the drain riser 14D is here configured as a

flat vertical riser wall 14D attached integrally to
floor 14B and to the interior wall of the main
30 enclosure 14 of odor trap 10L, preferably molded

together in one piece.
FIG. 12 is a central cross-section depicting an
odor trap that represents an important variation



structure that is coaxial about the axis shown, but the invention could be
pr.acti ced by applying such 30 cCross-sections to other, non-coaxi al
and/ or non-symetrical configurations such as rectangular cont ai ners or
cylindrical containers with non-coaxial internal structure. FIG 2 is a
concept ual di wor9ansm3s| ustrating basic 35 princi pl es of tRreTRSEEITE?

I nvention wherein an odor trap 10B is structured in a novel manner: rather
t han maki ng the baffle vertical as in FIGS 1 and 1A, at WO 97/ 15735
PCT/ US96/ 17187 12 | east a portion of the Yaffle is shaped in a non-vertical

nmanner to cause#pglkhg %I&er%gt %?‘Fes an riant IheNALEZOME as a

maj or departure onlen rrely vertical consequent  predoni nant |y
5 vertical | Pg&tdes PBV\F%%tl-%é-Sbééﬁpﬁﬁl R ra AR fOWHCEPYSRs descri bed

above. The bafflg by ELG ase At Fetabh €8/ 8% WhitPBody of sealant

10. The resultant horizontal recovery dimension X is

5 much longer than in FIGS. 10 and 11 due to the

additional recovery provided by the sloped baffle
portion 16B.

It is seen that the cross-sections of FIGS. 10 and
11 generally resemble that of FIG. 5, and the
10 cross-section of FIG. 12 generally resembles that of
FIG. 6. However, preferred constructions according to
FIGS. 5 and 6 as shown imply fully coaxial intermal and
external configuration centered on axis C-C' whereas

the internal structure in FIGS. 10-12 is clearly
15 non-coaxial with the outlet offset rather than centered
and the baffles flat rather than cylindrical.

The relative sealant recovery effectiveness of the
above configurations as approximated by the
recovery-effective length of the horizontal flow paths

20 X relative to container radius R can be compared in the

following estimated table. The following Table 1 lists
examples of estimated values which can be achieved for
X/R in the illustrated embodiments, the illustrated
embodiments not being limited thereto:

25 TABLE 1
EIG. X/R
l, 1a 15%
2 76%
3, 4, 5 50%

30 6, 7 105%
8 56%
10, 11 71%

12 165%



facing the vertical wall of drain riser 14A, and an inclined but
substantially horizontal portion 16B 10 sl oping up to the cover 16C

whi ch has an entry opening 16D at the left. The contour of the bottom
portion 14B of the main liquid container 14 is shown for sinplicity as
formng a fl of substantially constant depth, howeves | I ce
there can bqub%g}c 35great er 15 variation in depth al ong {(F?lé&’%'aﬁ{sat h.
Fromthe entry opening 16D at the left, the flowis to the right. The
liquid fl ow path has two recovery portion® 22A and 22B as indicated. In the
portion 22A, starting at the entry inlet, the flowis horizontal, 20

passi ng under the neAhtéxnitivelyeathetrelativeha@ealanporetove?2B the fl ow

path sl opes dowawepd: DidndSHRIFNSHBI SEOVE N8t Gkl 28R aks a9 #lw ected by

t he sl oping baffle gfrtlon 1%8. The flo%/%athfturns abﬁr#ptl% pward at the
pl ane of vertic8F2BBtEFe T S A*EERESTE a fuRCEAPPORF r FRerFLPPA and then
exits down the gaghnslope [®YSanThenfoklowng ITabHlES2 liahd dgtinateds evi dent

that in botsh fl guapRaids POF AR s2¢Ri 8Rded Bd R:Hiledearabh x v piredel nantly

hori zont al in I ncti fr h r nt | r.ti | | ow h
orizontal, ?.!.'Li;[astg;tg emb% iEnerextg, e1: Oem i a.l.\}stséa\é%dt eC d:f.me?ntsp aths

not being limited thereto.

TABLE 2
EIG. L
10 1, 1A ' 0.12
2 4.64
3,4 3.50
5 5.50
6 5.75
15 7 8.60
8 3.67
10, 11 3.08
12 5.82

According to the preferred embodiments of the

20 present invention, the inlet and outlet locations and
the baffle configuration, etc., result in a N
predominantly horizontal flow. For example, in some
preferred embodiments, the present invention yields
preferred values of X/R > 30%, as distinguished, for

25 example, from predominantly vertical flow of known art
in the above table. As seen in Table 1, the present
invention can even yield values greater than 50%,
allowing for a wide margin above the 15% estimated for
the noted prior art. As another example, the present

30 invention can Yield preferred values of X/Y of greater
than 1.0, while the above-noted estimate of the noted
prior art achieves a value substantially less than 1.0.
Although clearly less preferred, it is contemplated
that values less than the preferred examples of X/R



30 in FIGS. 1 and 1A In FIG 2 within the path Iength X indicated,
practically all stray sealant droplets mgrating upwardly to the top side
of the flow path will be recovered and returned to the main body of seal ant

20. . WD 97/ 15735 PCT/ US96/ 17187 13
In flow path P¥@OVEMIR22A t he body of sealant 20 is directly pupusgasigr and
al ong portion 22B the slope of baffle 16B redirects upwardly-m grating
stray seal ant back to the main body of sealant 20, as indicated by 5 t he
curved arrows. Since sealant recovery oc@lrs along both of these portions,

the recovery di ngng) hown s the sum of the.horizontal conmponents
of the two porti on,s/.&_#r’]‘éyi?"%g‘s-%‘éc 5%?1 c:"oafselgl'Cig"ezv‘l%%(?\ %%c%‘ﬁﬂge&"t o a 10
coaxi al cyl i ndriREinsiRles efethavinventicntral axis about the line CC and

t he ﬁut er wall of cylithdd gakboghRiEed NGiath@is"@ dhe ifhensitnlas the wal | 14
as snown.

parameter such as X/R is merely a first approximation

5 of effectiveness: a more refined two-dimensional
parameter could take into account the effective
horizontal recovery area located above the flow path.
An even more refined three-dimensional parameter could
take into account fluid viscosities, width, depth and

10 length and resulting flow velocities at various
incremental points in the flow paths.

The relative effectiveness indicated by the above
tables apply to normal operation and does not
necessarily include the additional improvement provided

15 by the present invention in protection against
catastrophic loss of sealant under the condition of
high pressure water flushing as described above. 1In
this regard, according to another aspect of the
invention, a shelter region is provided for the

20 sealant, such a shelter region can be provided in any
of the embodiments of the invention. The
configurations of the embodiments of, for example,
FIGS. 10-12 include entry compartments with shelter
regions (e.g., T shown in FIG. 12) wherein

25 high-pressure flushing water tends to take a direct
path from entry opening 16D to baffle opening 16E while

parting much of the sealant and temporarily pushing it
into the shelter regions at both sides. Among other
things, the angled top wall and the wide entry

30 compartment helps provide such shelter regions. The
shelter region is preferably formed by an airspace
above the normal sealant level, such as shown within T

in FIG. 12. In order to allow the sealant to quickly

enter the shelter region, the device can include one or
35 more air vents to allow air within the shelter region

to vent outside thereof. For example, the embodiment

shown in FIG. 12 includes at least one air vent 16F at



Alternatively, the cross-section of FIG 2 can be applied in reverse manner
to pravide a coaxial 15 cvlindrical odor trap structure of the

central -entry type with a central axis at DD and the outer wall of the
cylindrical container at CGC . As a further alternative, the cross-section
of FIG 2 canwepirgssgnt that of an enclosure that is other %T/usybpﬁﬁly
cylindrical, e.g. rectangular. |In addition, the container can
alternatively be nmade with side walls at both DD and G C such that a
non-symetrical, non- axial, device is fo?hed. A coaxial structure based
directly on FIG 2 would 25 tend to be _shal] ower and_|arger in dianeter
than cartri dges 3hXPBET o804 (Rfvthe, trpR: 1The2ir srentt 18K fimitation, a

m ni num | quid qapidarhBiyesitdetd R14BE hEiaPcd opaa%etch@%quh%hgﬂs regardi ng
contai nment of s r ga ressure in the draip system e.qg., i nches in
the 30 Unitcdhiis 3UBSFAREAITY FTeRARGIRS LA (ou FEBFRERERIM  space
limtations, cylanddpreferabhpshes @ tipmeakryof i abdugd it-@ma . naks mum di anet er
of about 159 Mgand,) tﬁﬁda?r Rty M B%@magiy P WheIRoFMeaB154E) - TO

f unct.i on proper]l in such a conpact size, t
Prop eﬁe evgce. In this manner, Qn the event the any

sealant is forced through the air vent, the sealant can
be redirected along the upper surface and into the
upper opening 16D so as to return to the body of

10 sealant.

FIG. 13 shows another preferred embodiment of the
invention. The device shown in FIG. 13 employs a
number of features which are similar to certain
features shown in FIGS. 10-12. FIG. 13 is a
15 three-dimensional cutaway view of an odor trap 10M

having a non-coaxial interior configuration. The
baffle has a generally vertical portion 1l6A extending

downward from the upper surface, offset to the right of
entry opening 16D, and a horizontal portion 16B

20 extending fully to the left hand wall of odor trap 10M
at the bottom of vertical baffle portion 16A. The

horizontal baffle extends only partially across the
trap so as to leave an opening 16E at the edge furthest

from vertical baffle portion 16A. The opening 16E

25 leads into a lower compartment which is configured with
' a floor 14B. A tubular drain stand 14C is provided

which extends upward at the right hand side of the
floor 14B. The top edge of the drain stand 14C defines

the overflow level of the container. The two ligquid
30 flow paths 22A and 22B shown provide a corresponding

recovery path dimension X similar to that shown in FIG.
12 -- e.g., the sum X1 + X2 from the paths 22A and 22B,

respectively. As shown in FIG. 13, a body of
wastewater 18 has a sealant layer 18 buoyantly floating



35 conceptual example shown in FIG 2 is preferably WO 97/ 15735

PCT/ US96/ 17187 14 reconfigured in shape with the wasted space between the
baffl e portions 16A, 16B and the cover 16C nore preferably being utilized.
The principles and advantages in seal ant retention 5 illustrated in FIG
2 can be real WOS¥1FBS vari ous odor trap configurations accor gcCuwsenridie
present invention, constructed and arranged to neet particul ar practical
requirenents, such as shown in the follow,pg exanples. FIG 3 depicts the
structure of an edge-entry odor 10 trap 10C having the baffle configured

With a vertical tHdiRonOr trhenwabfewdte 18 Ep2UoRer EheNf 1LRB paths ApWn,
providing a flow path 22 correspondi ng to horizontal recovery dinension X
as shown, extencﬁ‘ﬁb imtemthe apbrygeRening y6Poi Al 22 t3hoveitheni ty of sl oped

baffle 15 por]:;d.mel,G%) EQBFLQOW %l@%a%fl@slgﬁ?b&)e % fdpe a?xﬁagser

the top edge of the drainstand 14C, and e) 22D down the
5 drainstand 14cC.

FIGS. 15-18 show one preferred construction of the -
embodiment shown in FIG. 13. This preferred

construction includes a top member 150 (FIG. 15), a
middle member 160 (FIG. 16}, a bottom member 170 (FIG.
10 17), and a plug membe: 150 (FIG. 18). The top member
150 includes a generally cylindrical perimeter wall
151, a downwardly inclined top wall 152, and an entry
opening 153 at the center of the top wall. The top
wall 152 is inclined in a manner like that in FIG. 13.

15 As shown, the ent., opening preferably includes three
holes 154 in the center area of the top wall. The top

wall also preferably includes two sealing ridges 155
for receiving and sealing the baffle 165 (discussed

below) .
20 The middle member 160 includes a perimeter wall

161 and a baffle having a generally vertical portion
165 and an upwardly inclined portion 166. The portion
166 has a generally straight upper edge 167 providing a
fluid passage 168 around the baffle.

25 The bottom member 170 includes a perimeter wall
171, a bottom wall 172, and a upwardly extending drain
stand 173. The drain stand preferably is a cylindrical
tube extending above the wall 171 with an upper opening
175 and a lower opening 176. The lower edge of the

30 bottom member can, for example, as shown include a
tapered wall 174.



vari ations, the vertical portion 16A could be |ocated anywhere along the
sl oped-portion 168 hetween the extrenmes shown in these two FIGS., while

keepi ng the 20

sl oped portion 16B as shown: basic functioning and

di rension X would be virtually unaffected. FIG 4 depicts an odor trap 10D

as a vari ati ogwgdktse 3 having baffle 16B sloped in its en%@wﬂﬁk
path 22 and the dinension X are approximately the 25 sane as

/17
n

FIG 5 depicts a center-entry odor trap 10E wherein the baffle is

configured with a vertical upper portion2B6A and a horizontal |ower portion

16B fl anged outwardly as. shown. This creates a folded.ljquid path 30
¥ o B omianld inmi

havi ng upper

portion

e LeI5GFe LEnASFHIRNS D STE
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e fl ow
G 3.

®Inly the

upper portion 222twed|swzh affagcthecpéximetan niald 36Lagneeky dittsbecause t he

baf 11¢ 168 15 gl 5l OnSE NS Sk 800 PO nd Rt EaBEI4 190,528 1 |
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is

20

25

30

165 snugly fits between the ridges 155. The wall 151

only extends down over part of the height of the wall
161. The lower member 170 fits with the drain stand

173 within the area to the right of the baffle portion
165 and the lower portion of the cylindrical wall 161
snugly fitted within the cylindrical wall 171. As a

result, a sealed container can be constructed having
separately isolated entry and discharge compartments.
FIG. 18 shows a plug-handle member 180 which can

be included in this latter embodiment. The plug-handle
member 180 preferably includes a tubular member 181,

handle projections 182, and L~shaped projections 183 at
the upper wall 184. The plug is preferably shaped and
sized so as to snugly fit within the drain stand 173.
With this construction, the odor trap can be
transported with a body of sealant within the assembled
structure, if a plug 180 is inserted in the opening 176
and a seal (such as an adhesive backed label) is placed
over the opening 153. As gshown, the L-shaped
projections are sized and shaped to fit within the
holes 154 so that the assembled device can be carried
by simply inserting the projections into the holes 154
and rotating the plug 180 in the direction L, FIG. 1B,
so that the L-shaped projections engage under the top
wall 152. Thus, the member 180 provide a tool that can

be used to seal a new, unused, unit and to remove a
dirty, wastewater filled, unit. Although the plug and
handle functions are preferably combined into the
single tool 180, it is contemplated that separate

devices embodying these features can be included and/or

)



tend to get swept along to the right and escape to the drain along with the
ef fluent. The horizontal recovery dinension X will be as indicated, derived
fromthe upper flow path portion 22A. 5 FIG 6 depicts an odor trap
10F.as a variation of FIG 5 wherein the |ower baffle portion 16B is sl oped
as shown so asWe@8”IB¥apture stray sealant fromthe | ower horp@Riésghsigh OW
path 22B, thus adding to the upper path 22A to yield the nmuch greater

hori~zontal 10 recovery di nension Xirfgfaied. FIG 7 depicts an odor
trap 10G as a variation of FIG 6 wherei he sl oped flange portion 16B is

mede to have ancgpRasi ¢l Vs ALPRG WAARLe SLkd A58 MindRatBlYASpLeI RIS VEN!

accunul ati on of deb IS on e's upper surface coul d

ot herwi se occur 9nt ﬁlge$¥£ﬁ4thq¢ Ag - structure of FIG 6. Dinension Xis
virtually the sarre aThenséalantt.20Fli6. pBeﬂepélm'tys aarm@degrh&ablé%im a

Whi oh achi eves FLRIfH of A JrERkRTYRsn CPYORBT PO IR0 HOORPR 681 pl o
verti cal bes‘fleaiaGAHyna@wdﬂb&macéhewnﬁ@ryi1\&aldariaéﬁs Whi eRe Sets the

chemical chain, wherein the specific gravity is 0.84 at

68 degrees Fahrenheit. Since the operation of the

urinal is based on the differential between the

specific gravity of the ocily liquid and that of urine,

10 typically near 1.0, the specific gravity of the oily

liquid should be made as low as possible, preferably

not exceeding 0.9 and, more preferably, well under 0.9.

The sealant preferably 20 is chosen to have a very low

affinity to water such that sealant and the urine

15 strongly repel each other physically so that there is
no chemical or other interaction apart from a purely
physical separation which allows urine/water frocm above
to divide finely and permeate downwardly through the
sealant layer. The sealant 20 is preferably colored,

20 e.g. blue, for maintenance and identification purposes.

FIG. 14 shows one example of type of urinal into

which the various odor traps, shown generally as 10,

can be located. The illustrated urinal 140 being a

wall mounted unit attached above a floor surface (not

25 shown). The urinal shown is for illustrative purposes
only; a trap of the present invention can be used in
any type of urinal. More notably, the utility of the
invention, while directed in some aspects to waterless
urinals as illustrated above, is not restricted

30 thereto. The present oder trap is applicable to other
drained surfaces and the like. For example, since the
preferred sealant utilized is considerably more stable
than water with regard to evaporation, the present
invention has widespread utility as floor drains,

35 solving, for example, problems of sewer gas release
from conventional S type floor drains resulting from,



overflow | evel. Vall 14A, surrounded by an outer wall extending down from
the_circunference of the cover 16C__ 25 is attached to the circunference
of the floor 14B so as to forma sinple cylindrical main contalner pan 14

whi ch can be supported by the surrounding cover 16C or drain housing 12B by

radi al vanes (w@byffIsywn). The center entry causes the |iqui dréﬁ?%eéﬁ out
: Y

radially 30 in a sloped but substantially horizontal flow
| eading to the bottom edge of the baffle 16A as shown, corresponding to
recovery dinension X as indicated. @ 16 Bh FIGS. 5-8, a triangul ar-shaped

enpty regi on can_be seen_in cross-section abovg the seal ant, ,as formed by
the slope of t heEPo TP stPFRL RRALLAMEBFE NS I R EVRPOFRESPRAAE functi on
as a seal ant shetherredsidualegaver iarid laieckcbft hep bawl shientettereof be

di spl aced in thep%@ul%frlgi gg-pﬂ'e's MNahsEef! ushing, instead of being
forced down the drain_ ahead of  the flushin watgr, cfls coul.d gcgur with trap
structure of known Eque invention may be embodied and practiced in

5 other specific forms without departing from the spirit
and essential characteristics thereof. The present
embodiments are therefore tc be considered in all
respects as illustrative and not restrictive, the scope
of the invention being indicated by the appended claims

10 rather than by the foregoing description. Furthermore,
all variations, substitutions and changes which come
within the meaning and range of equivalency of the
claims are therefore intended to be embraced therein.



such as in FIGS. 1 and 1A, havi-ng-the conventional 10 vertical'baffle

16A and the conventional predom ' | ow paths. FIG 9 is a
t hree- di nensi onal view of a cyli u_ ﬂE cartridge 10l with center
entry 16D in accordance with a p nt of the 15 pr esent

invention. TwOUAs surface slopes downward in a shal |l ow ipcrassb@ongone
toward the center where the entry opening 16D is fitted with a filter
screen or a fine perforation pattern for in the cover material. The
encl osure can be, for exanple, dinensioned 20 about 4 [err]"” (11.4 cm

in diameter and 2 3/4" (7.0 cn} in hei gpfapgs noted, due to existing
I ndustry limtations, the size of the trap 1s to be limted. For exanple,
t he radi us of th‘élattrap clapred eismbl y bet ween about 2-2[err]" (5-6.4 cn). It

is preferably nol ded;25 p ségpéa REH ALY engorOﬁsé rﬂ{nﬁgqtnlger sui tabl e
plastic materi al é‘%t‘ | ene, o ystyrene, Erow de a
smoot h staln-re§P§ﬁ ngu (?qﬁﬁﬁéﬁl P c% tLTS Hqﬁﬁt&8& f1PPBer gl ass
rei nforced pol yextadmns, Cbbmpr$mim@ble materials can also be utilized. 30
Typically, the main qopbajhngfqdfls AuheeARR2hbiihg M PBY cover;
5 - a baffle, in said container, having at least a
vertical portion extending downwardly from said top
cover and dividing said container into 1) an entry
compartment receiving wastewater from a waste bowl
above and 2) a discharge compartment receiving
10 wastewater from the entry compartment beneath said
baffle;

a drain stand, formed in the discharge
compartment, having a vertical discharge liquiad
passageway with an upper edge defining an overflow

15 level of said container and having = hottom outlet
communicating with an external drain;

a quantity of low-density liquid adapted to form a
sealant layer when said container is has a body of
wastewater filled to the overflow level with the layer

20 of liquid sealant floating on the body of wastewater in
the entry compartment;

said container and said baffle being constructed
and arranged to cause generally all of the wastewater
received from the waste bowl to follow a liguid flow

25 path beneath said baffle which is predominantly
horizontal, such that a horizontal vector thereof
exceeds a vertical vector thereof.

2. The odor trap as defined in claim 1, wherein
said baffle includes a non-vertical portion extending

30 toward the entry compartment from a lower end of said
vertical portion of said baffle.

3. The odor trap as defined in claim 2, wherein
said non-vertical portion of said baffle is sloped in a
manner to cause stray low-density liquid droplets

i Fe="l




16 are nolded as separate parts and then bonded together to form an
I ntegral enclosure, since access ts not normal ly required.

The entry configuration of trap 1OI make ble to seal the 35
entry opening 16D (with the bottomﬁ“\“mwﬂ g‘zﬂtot visible in FIG 9,
seal ed in a SkygdAHsr@r ot her nmann

PCT/ US96/ 17187 17 tor shipnent as a cartrldge al r eady chargeén' r@%%lant
ready for deploynent. For exanple, to seal the opening 16D, a stlcker can
be attached thereto, such sticker can fur&Rer include Iabelling, etc., such

5 as installatiqgn instructions and pro l,apel 1'in FIG 10 is a
t hr ee- d|nenS|cnuﬂlﬁﬁﬁﬁaRH9Y9PE%Vofr%P(ﬁ%ﬁgesggﬁféy Sl O5ReBEBr trap 10J
havi ng a non-coadial baffdei oo berdimpotad oo, sahdvivody tdﬁ)lseallaqmd for

clarity. The baffle Qas tyRef Laby RO %@Sde%?ned u’?ré !vhé?é‘ulGA
extendi ng downward fromthe upper surface offset to t e rlgh entry
openi'ng 16D. At sald container is cylindrical in shape and has a

5 vertical outer wall with a predetermined inside radius,
and wherein said baffle and said container are
constructed and arranged to provide a low-density
liguid recovery length that exceeds 30% of the inside
radius, the low-density liquid recovery length being

10 defined as the length of that portion of the liquid
flow path located directly beneath said layer of low-
density liquid plus the length of any portion of the
liquid flow path located directly beneath the sloped
region of said baffle.

15 5. The odor trap as defined in claim 1, wherein
X/Y > 1, X being defined as a distance from a point of
average entry of the wastewater into the sealant to a
furthest point along the flow path around the baffle in
which sealant recovery can occur, and Y being defined

20 as the vertical distance from the top of stand pipe to
a bottom of baffle.

6. The odor trap as defined in claim 4, wherein
said radius is about 2 to 2 ¥ inches.

7. The odor trap as defined in claim 1, wherein
25 said container is made from plastic material.
8. The odor trap as defined in claim 1, wherein

said container is molded from plastic material selected
from a group including polyethylene, polypropylene and
fiberglass-reinforced polyester.
30 9. The odor trap as defined in claim 1, wherein

said container is molded from polyethylene.

10. The odor trap as defined in claim 1, wherein
said low-density liquid is an oily liquid.

11. The odor trap as defined in claim 1, wherein

35 said low-density liquid includes an aliphatic alcohol.
This Sheet Has Been Replaced
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the bottom of vertical baffle portion 16A, a horizontal portion 16B extends
fully to the left hand wall of odor trap 1I0J. A Tound openi ng 16E, about

t he sane size as 15 openi ng 1 in a horizontal baffle
por.tion 16B at  the edge furthest mﬂ"u “'IHI“" fle portion 16A. Opening
16E | eads i nt &' SRer conpart ment* V\MI | & cont+ gured w t h PETUSA¥17R$700r
14B of which a portion is extended upwardly at the right 20 hand side to
form tubul ar drain stand 14C whose top edgg defines the overflow | evel of
the container as in the FIGS. described above. The two Iiquid flow paths
22A and 22B are showl2andThéeodsr raspoadi agfﬁ_ﬁédwﬁ-[ Yelpdi 1di, "RRASEOIn X 1S

-indicated as der fh h %ﬁl .G .11 .de cts n odor trap
10K which is a védarlﬁigtallo gg{:naf ;}f%%‘tgéﬁ au?hed“lcsal go but

wher ei n the draiFr¥acHer ranging mr@“&ﬂﬁ fgemeula% tépfq]@tvew'ert ical riser

wal | 14D attached integr arhy é@of |eip k4Bdanente irhehldltnﬁrl:j Ofﬂhﬂ@l:%nOf the
mai n 30 nclqﬁHr 4 r ir refer together in one
pi ece. FlI G§12 I'S éie(::%nt rag 9? s%l-cg‘{enl(ﬂlgxlgﬁ eﬁ?%‘ff‘ﬁ aqFa(Yd' ¥ P p that

represents an i ripgeteesingy rPati on
14. A system for draining wastewater, comprising:
a) a trap including

a main container constructed as a generally
10 leakproof enclosure;

at least one entry opening, at a top region
of said container, comstructed and arranged to receive
generally all of the wastewater from above;

an entry compartment formed in a first

15 portion of said container, constructed and arranged to
receive in totality the wastewater from said entry
area;

a discharge compartment formed in a second
portion of said container, adjoining said entry

20 compartment;

a baffle having at least a vertical portion
extending generally downwardly into said container from
the top region thereof to substantially separate said
entry compartment from said discharge compartment;

25 a drain stand located in said discharge
compartment extending upward from a lower region of the
container to provide a vertical drain conduit having an
upper edge defining a predetermined overflow level of
said container and having a bottom discharge opening

30 for discharging to a drain pipe;

a quantity of low-density oily liquid
formulated to form a sealant layer when the container
is filled by a body of wastewater extending upwardly to
the overflow level, the layer of oily liquid sealant

35 floating on said body of wastewater within said entry
compartment, said container being constructed and

THIS SHEET HAS BEEN
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WO 97/ 15735 ______ PCT/uUs96/ 17187 18
applicable to both FIG 10 and FI The horizontal baffle portion 16B
is sloped in a manner to recover m,w ’! l“m” d return it to the main
body of seal ant 10. The resultan é very dinmension Xis 5

much | onger t{any §IGS. 10 and 11 due t¢ tfe Additional r ovi ded
by the sl oped bafng portion 16B. It is seen that the cross$§2¥§%%ﬁgﬁ

FIGS. 10 and 11 generally resenble that of FIG 5, and the 10

cross-section of FIG 12 generally resenb2ges that of FIG 6. However,
preferred constructions according to FIGS. 5 and 6 as shown inply fuIIy
coaxi al internalRrzaagest EPnerus FAiGUAAYEENCE PRBY SR ARFSIT-T wher eas
the internal stmagingtetbNns&aBGIhel bolly bf Qheaé&atéﬁi non-coaxial with the

outl et offset rather thansgggtég fﬂg} Eﬁﬁ Q fy heli & her than

cyllndrlcal The rel ative Seal ant  récovery ?% eness of the
constructed and arranged to provxde a predominantly

5 horizontal liquid flow path for generally all of the
wastewater from said entry opening to a lower edge of
said baffle;

b) a draining surface member for directing

wastewater into said at least one entry opening.
10 15. The system as defined in claim 14, wherein
said draining surface member is a wall mounted urinal.

16. The system as defined in claim 14, wherein
said draining surface member is a floor surface.

17. The system as defined in claim 14, further

15 including a tool member fittable within said drain
stand and having projections which are engageable with
said at least one opening for carrying said trap.

18. The system as defined in claim 14, wherein a
top surface of said container is generally circular and

20 slopes downwards to said at least one opening.

19. The system as defined in claim 14, wherein
said baffle further includes a non-vertical portion,
extending toward the entry compartment from a lower end
of said vertical portion of said baffle, and sloped in

25 a manner to cause stray sealant droplets rising
buoyantly from said liquid flow path beneath said
baffle to be directed to said body of sealant.

20. An improved drain odor trap of the type
containing a body of wastewater acting as an odor seal

30 against sewer gasses and having a body of liquid
sealant, floating on a portion of the wastewater body
in an entry compartment of said trap, acting as an odor
seal against odor from the contained wastewater, said
improved odor trap comprising:

35 ' a main container having a baffle located therein;

LT




above'configurations as approxi mated by the recovery-effective | ength of

the horizontal flow paths 20 T I | ai ner radius R can be
conpared in the follow ng esti mat mn ﬁﬂl"]“lﬁml ﬂ“ lowing Table 1 lists
exanpl es of estimated val ues which' cdn be #chieved for XY Rin the

Il lustrated evioViseasts, the illustrated enbodi nents not beimgrdsoéngd

thereto: 25 TABLE 1 FIG . X'R 1,
1A - 15% 2 ;9963 4, 5 50% 30

6, 7 105% 8 56% 10, 11 71%
12 %@54)malxmkggeééﬂg¥5hav1n at least one entry

PCT/ US96/ 17187 19 Alternative

opening t rougL wh:.c : gre%le%:[allx ffl ap tt}{ee%v%vs%re ater
enters the main container;

said at least one entry opening and said baffle

5 being arranged to provide a predominantly horizontal
fluid flow path, through said trap, of generally all
wastewater entering said trap.

21. The improved drain odor trap as defined in
claim 20, wherein said at least one openings are formed

10 in a top surface of said container.

22. The improved drain odor trap as defined in
claim 20, wherein said at least one openings are
horizontally spaced from an end of said baffle arcund
which said fluid flow path travels, such that

15 wastewater entering said at least one openings travels
horizontally around said end of said baffle.

23. The improved drain odor trap as defined in
claim 22, wherein said main container includes a
shelter region in an upper portion thereof adjacent

20 said at least one entry openings, said shelter region
being sized and arranged to accept sealant temporarily
displaced by water flushed into said trap following
said fluid flow path, thus sheltering the displaced
sealant and preventing sealant loss.

25 24. The improved drain odor trap as defined in
claim 22, wherein said horizontal spacing is at least
15% of a diameter across said container.

25. The improved drain odor trap as defined in
claim 22, wherein said container is generally

30 cylindrical with a substantially circular top surface,
such that said horizontal spacing is at least 30% of
the radius of said circular top surface.

26. The improved drain odor trap as defined in
claim 20, wherein a substantial portion of said fluid

35 flow path is located immediately beneath the body of
oily liquid sealant.

This Sheet Has Been Replaced THS SHEET HAS BEEN
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effectiveness of the above configurations, as a few exanples, can be
-expressed as a function of th : at XIY. The follow ng Table 2

lists estimated 5 exanpl es of ues whi ch can be achieved for X/ Y in
the.illustrated enbodi ments, tfH"TIi mﬂm mmmoodi nments not being limted
thereto. TABLok7iki3s * . 87
0.12 2 4.64 3,4 - S "¢ 5505 PN -
5.50 6 575 15 7

8.60 8 3.67 10, 11 31 3.08 12

5.82 According to the_preferred enbodi nents %f t he 20 %nes nt invention,
the inlet and outl et 27ocafPOri"RRERYeCH8TBAR PEOT dARy FPaledAnegi 11 resul t
i n a predom nantdlaimoRiozowhetein maid-baiéXenjeludes sosdopedf erred

embodi ments, the;Re3aNt 1HBYEM | Ahedi8td3y above a substantial
portion of said predominantly horizontal flow path and
5 guiding upwardly-migrating stray droplets of sealant
arriving at a top surface of said flow path to return
to the body of oily liquid sealant.

28. A sealed odor trap, for use in drains

including waterless urinals and anti-evaporation floor
10 drains, comprising:

a main liquid container having an integrally
attached top cover;

a baffle, in said container, having at least a
vertical portion integrally attached to the top cover

15 and extending downwardly therefrom, constructed and
arranged to divide said container into (1) an entry
compartment receiving wastewater from a waste bowl
above and (2) a discharge compartment receiving
wastewater from the entry compartment via a liquid flow

20 path beneath said baffle;

a drain stand, formed in the discharge
compartment, constructed and arranged to define a
vertical discharge liquid passageway having a
substantially horizontal upper edge defining an

25 overflow level of said container and having a bottom
outlet communicating with an external drain;

a quantity of low-density oily liquid, sized and
formulated to form a sealant layer when said trap is
filled with a body of wastewater in said container,

30 extending upwardly to the overflow level, the layer of

' oily liquid sealant floating on the body of wastewater
in the entry compartment;

said container having a dimension R, at a height
at the bottom of said baffle, from a center of the

35 container to a side thereof, and said container and
said baffle being constructed and arranged to cause
generally all of the waste water entering the odor trap

‘This Sheet Has Been Repla
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preferred values of X' R > 30% as dirstingti-shed—for 25 exanple, from

predom nantly vertical flow of kn above table. As seen in
Table 1, the present invention ca {!ﬂ'ﬂﬂflﬂ/m‘u es greater than 50%
allow ng for a wde nmargi n above t for the noted prior art.
As anot her exWoa$73s8he present 30 i nvention can yi el d pPermssedisral ues
of X/'Y of greater than 1.0, while the above-noted estimate of the noted
prior art achieves a value substantially } ?ss than 1.0. Although clearly

a

| ess preferred, it is contenplated that values |ess than the preferred

exanmpl es of X/ Reg w§h8Z/é5€fﬁh ath having a horizontal lant
PCT/ US96/ 17187 20 and/ or p gcases be us%geacc rdi to
|

in
principles of tFEFCHTENL ?‘%ﬂgtlh i smr &3‘6&2‘. AR AR SRR ndRei onal
paraneter such amtid¥rRsi sonehe| quantfitysofapprosienaitridy lignid, of

ef fectiveness: aumeggstekiped iy di nensional parameter could take into
account theseffectlve

The odor trap as defimed in claim 28, wherein
said container is generally cylindrical and said
dimension R is the radius thereof.

30. The odor trap as defined in claim 29, wherein
said container has a generally constant radius over the

10 entire height of said vertical portion of said baffle
extending generally downwardly into said container.

31. The odor trap as defined in claim 28, wherein
the sealant-recovery length is the length of said
liquid flow path located directly beneath at least one

1s of said layer of sealant and a sloped portion of said
baffle.

32. The odor trap as defined in claim 28, wherein
said sealant-recovery length is a horizontal distance
of travel of wastewater in the liguid flow path from a

20 point of entry into said layer of sealant to a lowest
end of said baffle.

33. A sealed odor trap, for use in drains
including waterless urinals and anti-evaporation floor
drains, comprising:

25 a main liquid container having an integrally
attached top cover;

a baffle, in said container, having at least a
vertical portion integrally attached to the top cover
and extending downwardly therefrom, constructed and

30 arranged to divide said container into (1) an entry
compartment receiving wastewater from a waste bowl
above and (2) a discharge compartment receiving
wastewater from the entry compartment via a liquid flow
path beneath said baffle;

35 ' a drain stand, formed in the discharge
compartment, constructed and arranged to define a
vertical discharge liquid passageway having a

is Sheet Has Been Reﬂlaced
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horizontal recovery area |ocated-above the flow path. An even nore refined
t hr ee-di nensi onal__par anet er coubd take i nto account fluid Vi scosities,

et n e 30 gt R, o

i ncr-enental points in the flow

by the above +apply to nornal operﬁtlf)n and does not
I ncl ude the agﬂ?tlonal | mprovenent provided 15 by the prggéﬁﬁagﬁbéntlon
in protection agai nst catastrophic | oss of seal ant under the condition of

hi gh pressure water flushing as described 3ove. In this regard, according

to anot her aspect of the inventign, a shelter re |on IS grovided for the 20
seal ant, such a §H€?'f%?t’r@gl1yoﬁ°€&ﬁ°ﬁ§abr‘&ﬁﬁ?}'e(?qg REIBING M enbodi ment s of
t he invention. Theerbldw Qlavatli aifs saidt den et mmﬂthaoingfawbuw&ample, FI GS.

FlG 12) wher ef nE1EC RARMIRERE 1y D Ph o NcoBBatSratn ) | {oke a di rect
path fromentry openi AguBsity B&f LrPw- éﬁﬂﬁﬁQXJQEQE wAMREd pasizes apgch of the
seal ant and st enp@baiivial ¥t HY EPprint ai Bealide lsdyeht eheiegaDdstdp af h si des.
Among ot her filled with a body of wastewater in said container,

extending upwardly to the overflow level, the layer of

oily liquid sealant floating on the body of wastewater

in the entry compartment;

10 said container and said baffle being constructed
and arranged with said baffle guiding the wastewater to
cause said liquid flow path to have a predominantly
horizontal direction, such that a horizontal vector
thereof exceeds a vertical vector thereof.

1s 34. An odor trap for suppressing odors in a
waterless urinal that directs urine downwardly into the
trap from which effluent urine is discharged downwardly
into a drain pipe of an external drain system, said
odor trap comprising:

20 a main container constructed generally as a
seamless leakproof bowl;

an entry opening, at a top region of said
container, constructed and arranged to receive the
urine from above:

25 an entry compartment, formed in part by a first
portion of said container, constructed and arranged to
receive in totality the urine from said entry opening;

a discharge compartment, formed in part by a
second portion of said container, adjoining said entry

30 compartment and having a floor portion;

a baffle, having at least a vertical portion
extending generally downwardly into said container from
the top region thereof, constructed and arranged to
substantially separate said entry compartment from said

35 discharge compartment;

a drain stand, located in said discharge
compartment, having a vertical wall, extending upward

This Sheet Has Been Reﬂlac




thingé, t he angled top wall and rﬁe—mrde—eﬂ%#y—seﬁ__ conmpartment hel ps
_provi de such shelter

regi ons. The n Is preferably formed by
an airspace above the nornal seala Hﬂ“u H shown within T in FIG

12. In order to allow the sealant te

the shel ter region, the

devi ce can i nwaafasmse or 35 nor e alr vents to all ow air pagrseénrige
shelter region to vent outside thereof. For exanple, the enbodi nent shown
in FIG 12 includes at |least one air vent _]16F at WO 97/ 15735

PCT/ US96/ 17187 21 an upper end of the traB The air vent 16F is preferably

dt |1 t
Flurd fhow ¢ her Z’%ﬁirou ,*§°§Qe?8%€¥&§%‘1ﬁ“?“:§93?2?}%aﬁ%i""%‘* B As 5
shown, the air VEY Cr'}reélféflgbf“ir?‘?ﬁ? & BFOYALE %fv?‘Ffé"‘ii’éwdEé-‘-nl n this
manner, in the exartuitthdasiygseakabstarnt fadilyetiorhzongdl tuppeai ledgent , the
seal ant can be redifciLd LeRAe LARI MAPHvet1bAC et I tdasld1e

5

10

15

20

25

30

35

container, and having a bottom discharge opening
communicating with the drain pipe;

a quantity of low-density oily liquid formulated
to form a sealant layer when the container is filled by
a body of urine extending upwardly to the overflow -
level, the layer of oily liquid sealant floating on
said body of urine within said entry compartment, said
container being constructed and arranged to cause said
layer of sealant to act in a manner to seal and contain
odor from said body of urine and thus prevent such odor
from escaping upwardly past said sealant, and to
provide an airtight plenum region in the discharge
r~ompartment that acts to seal and contain sewer gasses
from the external drain;

said container having a dimension R, at a height
at the bottom of said baffle, from a center of the
container to a side thereof, and said container and
said baffle being constructed and arranged to cause
generally all of the waste water entering the odor trap
to follow a flow path having a horizontal sealant
recovery length X, in which rising sealant floats and
returns to the quantity of low-density oily liquid, of
at least X/R = 30%.

35. A method of decreasing the depletion of an
oily liquid in an odor trap from a layer of oily
sealant floating on a body of urine, comprising the
steps of:

providing a main container with at least one entry
opéning and with a baffle therein;

flowing wastewater through a horizontal layer of
oil sealant into said body while separating droplets of
sealant from said layer which flows downwardly into
said body of urine;
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upper opening 16D so as to return ta the body of 10 sealant. FIG 13

shows anot her preferred enbodi nent of t he | nventiom—TFhe devi ce shown in
FIG 13 enploys a nunber of features 'H" rto certain features
shown in FIGS, 10 12. FIG 13 is a 198 m’u’,ml onal cut avvay vi ew of
an odor trap 10 g‘ng a non-coaxi al " i rft eti of confx guration E }I e
has a generally ve |caI portion 16A extendi ng downward fro g@

surface, offset tothe right of entry opening 16D, and a horizontal portion
16B 20 extending fully to the left hand3®all of odor trap 10M at the
bottom of vertical baffle portion 16A. The horizontal baffle extends only
partially across the EFEPiR® ganarallyaddl ¥RSiRdfAtey £BESHENS Hehe dgerP
furthest from veallongl abptédemiraritlenhdbzortel dieriidn§lésEp@6h whidads into

a | ower conpart I r.gdrain
stand 14C is prgg'g eggwﬁgo dcﬁm é%lffig r &gt&f%e&g rfj?égﬁan ééf#eéo?fjt he
fl oor 14B. The t Ggadagt Elovirs gmyaF Vaﬂﬁd1¥1@%¥31nt‘3e§°t Faidviayenw | evel
of the contagner. The3sWwo Theuhsth¥d accbkaihpatdcladm 38¢ 2dBchéwwn provi de

a corresponding including the step of displacing urine from said body

out of a drain outlet in said container.

37. The method according to claim 35, further
including the step of guiding droplets which are not
10 under said layer toward said layer with said baffle.

38. The method according to claim 36, further
including the step of guiding the oil droplets toward
said layer with a sloped baffle connected between the
layer and the drain.

15 39. The method according to claim 36, further
including the step of providing the oil layer with an
oil that is biodegradable, has a specific gravity of no
less than 0.8 at room temperature, is generally inert
to urine and has essentially no solubility or

20 miscibility for urine and water.

40. A method of preventing sealant loss in a
wastewater odor trap which retains a body of wastewater
for trapping sewer odors, the trap having an entry
compartment communicating with an adjacent discharge

25 compartment beneath a baffle separating the
compartments, the entry compartment containing a layer
of low density sealant floating on the contained
wastewater to suppress odor therefrom and receiving
wastewater from a top cover entry port, the wastewater

30 permeating through the sealant layer, the discharge
compartment having a stand wall leading to an external
drain system, the received wastewater following a flow
path through the entry compartment under the baffle and
into the discharge compartment, overflowing the stand

3s wall and proceeding down the drain system, the method
comprising:

_—
—
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recovery path dinmension X sim -n FIG 12 -- e.g., the sum

X1-+ X2 fromthe paths 22A and ' . As shown in FIG 13, a
body of wastewater 18 has a seaﬁm', mmﬁﬂm”ﬁ yantly floating WO

97/ 15735 PCT/ US96/ 17187 22 t hereon.
The wast ewat e'V@8715338 ows t he fl ow path a) 221" into the entrypcHosdifgs 16D,
b) 22A above the baffle, c) 22B below the baffle 16B, d) 22C up and over
the top edge of the drainstand 14C, -and e),.22D down the 5 dr ai nst and
14C. FIGS. 15-18 show one preferred constiuction of the enbodi nent shown in

FIG 13. This prefern r t 9P F 15), a
is p pi@v(iaﬂﬁgt; ACERMtdrNGleyden &n leGG‘éﬂle po%%% LE

and a
bl ug menber 180 (4 GRErY) Sbm el AdIRRAREBhE (AT LOF Ghiter 4l | y
cylindrical perumt@wamrrl. 151, a downwardly inclined top wall 152, and an
entry opening 153 at gaa@iagnigst&faddle th2Bulh! bhe T8 &P Reich the '
5 wastewater following a liquid flow path towards a lower
portion of the baffle and said sealant being displaced
into said shelter region by the passing wastewater.

41. The method of claim 40, further including the
step of venting air out of said shelter region through

10 an air vent during said step of passing wastewater and
the step of buoyantly rising stray droplets of sealant,
separated below the sealant layer by wastewater passing
therethrough, to rejoin'with the sealant layer from
within substantially the entire distance between the

15 wastewater's entry into the body of wastewater and the
wastewater's passage to a lowermost end of the baffle.

42. The method of claim 41, further including the
step of venting air out of said shelter region through
an air vent during said step of passing wastewater and

20 the step of directing generally all of the wastewater
entering the odor trap along a prédominantly horizontal
flow path, through the entry compartment, between the
wastewater's entry into the body of wastewater and the
wastewater's passage around a lowermost end of the

25 baffle.

43. The method of claim 40, further including
modifying the flow path with a mainly horizontal baffle
portion extending into the entry compartment from an
upright baffle portion and directing the flow path to

30 double-back around an end of said wmainly horizontal
baffle portion, so as to create upper and lower
oppositely-directed predominantly horizontal sections
of the flow path.

44. The method of claim 41, wherein said step of

35 buoyantly rising further includes arranging the
generally horizontal baffle portion to be sloped
upwardly so as to direct vertically-migrating sealant
droplets back to the sealant layer.

' THIS SHEET HAS BEEN

This Sheet Has Been Replaced
ﬂ REPLACED




wall 152 is inclined in a manner like that in FIG 13. 15 As shown, the

entry opening preferably includes three holes 154 in the center area of.the
top wall. The top wall also preferably includes two sealing ridges 155 for
receiving and sealing the baffle 165 (di scussed bel ow). 20 The

m ddl e nenbe&Fﬁgg,kgcludes a perinmeter wall 161 and a baf fgcgaRkagigé a
generally ve VLar portion 165 and an upwardly inclined portion 166. The

portion 166 has a generally straight upper edge 167 providing a fluid
passage 16B around the baffle. 25 , The bottom nmenber 170 includes a
perineter wall 171, a bottomwall 172, alf® a upwar dl y extendi ng drain stand
173. The drain stand preferably is a cylindrical tube extendi ng above the

wal | 171 with an u Lo | 176. The | ower edge
of the 30 ttomjmenber _can, for [XAnple, %g sho i ncl ude a tapered
wal | 174, 97/115735 R -
PCT/ US96/ 1718
I6A
20 ok R
22 i TN

14 _ :
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23 The device is assenbled with the mddle nenber fitted such that the
perinmeter wall 161 snugly fits within the perineter wall 151 and the baffle
portion 165 snugly fits between the ridges 155. The wall 151 5 only

ext ends down over part of the height of the wall 161. The | ower nenber 170
fits with thEHg&?h@”stand 173 within the area to the rightpg&fuddgeripaffl e
portion 165 | ower portion of the cylindrical wall 161 snugly fitted
within the cylindrical wall 171. As a 10 result, a sealed container can
be constructed having separately isol at entry and di scharge conpartnents.
FIG 18 shows a plug-handl e nenber 180 ich can be included in this latter
enbodi nent. The pl ug-handl e nenber 180 preferably includes a tubul ar nenber
181, 15 handl e projl@@+qns 182, and L-shaped projections 183 at the

upper wall 184. The plug is™referably shaped | sized so as to snugly fit
within the drain staEd—élquV¥$h—$his constructi om &Bior frap can be
within the structure, if
 an adhesi ve
s |iy
{
I

FIG. 9
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over the opening 153. As shown, the L-shaped projections are sized and
shaped to fit within the holes 154 so that the assenbl ed device can be
carried 25 by sinply inserting the projections into the holes 154 and
rotating the plug 180 in the direction L, FIG 18, so that the L-shaped
proj ections eg‘g)aggﬁsﬂgder the top wall 152. Thus, the rrenberl,&ﬁggglr.,?;i de a
tool that can be uséd to seal a new, unused, unit and to renpbve a 30

dirty, wastewater filled, unit. Al though the plug and handl e functions are
preferably conmbined into the single tool (180, it is contenplated that

separate devi ces enbodyi ng t hese feat ur &5can be included and/ or WO
97/ 15735 PCT/ US96/ 17187 24 either the
pl ug or handl e calO¥e—ekini nat ed ' he desired handling. The
sealant 20 is preferaply r0degr adabl e ot; ' A preferred
conposition of liquid IR ses—5— an, ati c ahgohol containing
9-11 carbons in the 16D 4
| | I6A -
v llll}
22A° 168 ' 14C
I6E 148 L2z

"FI16. 10

—. _— 228

N
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\ |
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chem cal chain, wherein the specific gravity is 0.84 at 68 degrees
Fahrenheit. Since the operation of the urinal is based on the differential
between the specific gravity of the oily liquid and that of urine, 10
typically near 1.0, the specific gravity of the oily liquid should be nade
as fow as pos‘zbg m3g?f €f erably not exceeding 0.9 and, norep@géhnsty, Well
under 0.9. Th ealant preferably 20 is chosen to have a very low affinity
to water.such that sealant and the urine 15 strongly repel each other
physically so that there is no chem cal or other interaction apart froma
purely physical separation which allomi #rine/mater from above to divide
finely and perneate downwardly through { e sealant |ayer. The sealant 20 is

preferably col ored, 20 e.g. blue, for maintenance and identification
purposes. FIG 14 shows one exanple of type of urinal into which the
various odor traps, shown generally as 10, can be |located. The illustrated

urinal 140 being a wall nounted LnﬂtF:alxsfheg bove a floor surface (not 25
shown). The urinal shown is for illlus JRY ESurposes only; a trap of the

present inventiongscamrbeused—nany—type-of —urmat———Mremptably, the

utili'ty of the 16D+ 00
~
|OM\/\\1
\ 22C
20K
Aﬁ___ i
N 14C
s
|GE\ 22A°  16AR
‘SJ’ NN N 8

1487 2287 1687 ikazo
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I nvention, while directed in sone aspects to waterless urinals as
Il kustrated above, is not restricted 30 theretq. The present odor trap
is applicable to other drained surfaces and the |ike. For exanple, since
the preferred sealant utilized is considerably nore stable than water with
regard to evqgggg&&gn, the present invention has w despreagcpidossfrgs as
fl oor drains, sol ving, for exanple, problens of sewer gas rel ease
fromconventional S type floor drains resulting from WO 97/ 15735
PCT/ US96/ 17187 25 for exanple, total seal failure due to evaporation of the
resi dual water and |ack of replenishnent5ﬂhereof, particularly in hot, dry
climates. The invention may be enbodi ed and practiced in 5 ot her
specific forns w thout depar§$2q frog1the spirit and essenti al

¥venbodi nents are therefore to be
restrictive, the scope

FIG. I8
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RIS S

of;th,e i nvention being indicated by the appénded clainms 10 rat her than
by“the foregoing description. Furthernorg, all variations, substitutions:-:
and changes which cone within the neaning; and range of equi vaI ency .of the s

clains are therefore intended to be enbraced therein. CLA M5, What i s ;
claimed is: 1. An odor trap apparat us, conprising: a main liquid container
having a top cover (16C); 5 | eastzone opening (16D, 153) in said

top cover through which substantiall y all of the wastewater enters into
sai d container; &lbpddt ecd IdtAudile Jtﬁfe thlp )in ra swirthexoiailegediywi di ng

sai d contai ner |nt 1 nentr &Nt 10 e ter

t hrough said at eas Q%ﬁ %/ Sf ba’p cca&/selrng; éc}:!lf)yg é@#a

conpart ment recemnaﬂgpnmsim@xmg fhwasmldf amt rghes dijs e ta:l (maguarnl i qui d
fl ow path beneat h. saiyh hadffd E‘s'eéié?{taild%cﬁ}.a”d (14A, 14A', 14D, 14C) in the

S It is a further object to configure the odor trap
such that it can be easily installed and removed from a
permanent drain terminal plumbing fixture. '

It is still further object that the odor trap
should be constructed and arranged to prevent loss of
10 ‘sealant in the event of high pressure flushing with

water.

pED SHEE



15 "ﬂ?”ent havi ng an upper edge defining an overflow | evel
gffsa o — taV|ng S botéonloutlet comuni cating with an externak-
rain ai d contai ner] 4ei ng adapted to contavn a quantit of : Iom#den5|t "
biquip (2890CT 99 d deal ant | ayer when 20 sa?d cont gl ner . has' a bodg of

wastejvaker filled tojthte overflow |l evel with the [ayer of quuid seal ant
floatf ng on the body off wastewater in the engry conpartment; characterized
i n t hed—t-he—-Rprovenentli conprises: 25 a horizontal distance (X)

measured from eachtageflenat bEashe OPELi®PENTI I N said top cover to an end of

said baffle around whi t he wast e er S [ h
di stance (Y) neasured ?E%n¥§3| o@%?f %m/$e€§$ éo %9§0?%d%$% %%%%'% e
such that 30 shedn| dgactosédwipaferii@e, P@Q¢BCZMQQ behe€ h(Bedgkl = fle is
predom nantly horizontahg #n ﬁ*”sOd@étéﬁ@m@é)PaI 2856, 260 TPEOSSAE FndBi N
I|qU|d cont ai ner haV|ng a t2£ cover 60) ;
5 ,028,747 e
Other examples of oil-sealed traps are found in
German Patent No. 2816597.1, and Swiss Patent No.
606,646 (Ernst), practiced under the trademark
SYSTEM-ERNST.

10 German Patent No. 2816597.1 appears to show an

wton) .

oil-sealed trap located in the sewer drain of a urinal
system that is capable of holding an oil sealant. The
1597 reference appears to show a large vertical baffle
separating the trap into entry and discharge sections
15 and inlet openings in the entry section adjacent the )
large vertical baffle. 1In addition, the '597 reference
appears to show an overflow standpipe extending down
below the floor portion of the trap.
A unitized cylindrical cartridge odor seal for a
20 waterless urinal was disclosed by the present inventor
as a joint inventor in U.S. Patent Application
08/052,668 filed 04/27/93 and in a continuation-in-part
thereof 08/512,453 filed 08/08/95, in the category of
an oil-sealed coaxial edge-entry trap having a cap part
25 with an attached downward-extending tubular vertical
partition.

A key parameter of oil-sealed odor traps for
waterless urinals is the amount of sealant depletion
that takes place under normal service conditions over

30 periods of time and frequency of usage. Related to
this is the possible partial or complete loss of
sealant due to the abnormal condition of unnecessary
but unavoidable high pressure flushing with water.
While some modern oil-sealed odor traps are

35 considerably improved over early versions, there
remains an unfulfilled need for further improvements in
the above-described aspects of sealant preservation:

AMENDED SHEET



27-,at, | east one opening (16D, 153) in said top cover through which
substantially all of the wastewater enters into said container; a baffle ..
(16A, 16B; 165, 166)) in said container 5, di vidi ng said centainer into’~'
1) an entry conpartnent receiving wastewater through said at:|east one 2
opening in said top cover and 2) a discharge conpartnent receiving
wastewater fromsaid entry conpartnent alongsa liquid flow path beneath
said baffle; 10 a drain stand (14A, 14A, 14D, 14C) in the

di scharge conpartsech baprodemenuppere eppgevidéd nbnocise preséhwow | evel of

sai d contai ner angn{;gx'gggna bottom outl et conmuni cating with an external
drain; said container berng adapted to contain a quantity 15 of

| ow-density liquid (20) to forma seal ant | ayer when said contai ner has a
body of wast ewat estgggllng_g;tQﬁt%oyﬁéﬁ@ﬁﬁevel with the layer of liquid
seal ant floating on the body of wastewater in the entry conpartnent; 20
characterized in that The ?%%Y%v‘é‘?’érﬁtl&%ﬁp??%"e%t?s DHET | DR et R e (X

nmeasured frosn eachreégeft invention of a unitized plastic oil-sealed odor
trap that departs from conventional practice of
predominantly vertical liquid flow through the trap,
instead the trap is constructed and arranged in a
special manner such that a substantial portion of the

REPLACEMENT SHEET
09o0cCT 1997
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at -l east one opening in said top cover to an end of said baffle around

.-

whi cH wat-er--passes i s greater than 30%of a dinensiqn (R, at- a --
heighiaﬂfgrﬁiﬁﬁﬁr 1ton1of said baffle, froma center of the container ,»
to ajsilde thereof. 3 The apparatus .as defined in any of clainms:1 to .2, !
mherelr sgl OE?H%QE ngl udes a vertical portion (16A) at an upper region in
sai dfc¢nt ai ner 3p non-vertical portions(16B) extending toward the

entry compartment—&~bn} a | ower end of said vertical portion of said baffle.
4. The apparatus as [ef FAé8.i A- GLaantS;amgelerﬁshapddnemvarregabnp@am|on

(16B) of said baT

stray | ow

baf fl e.
substantial porti

5

10

15

arLeCl ty3?n cr8bQREdcUPSA dBoTEORLEaLMa) el %%dfg,?mg@use

rop ets e directe

I qui

gerobssahdifpewt@ft hfunction as a sealant shelter
region into which the sealant tends to be displaced in
the event of high-pressure water flushing, instead of
being forced down the drain ahead of the flushing
water, as could occur with trap structure of known art,
such as in FIGS. 1 and 1A, having the conventional

vertical baffle 16A and the conventional predominantly

vertical flow paths.
FIG. 9 is a three-dimensional view of a
cylindrical odor trap cartridge 10I with center entry

16D in accordance'with a preferred embodiment of the

- present invention. The upper surface slopes downward

in a shallow inverted cone toward the center where the
entry opening 16D is fitted with a filter screen or a

- fine perforation pattern formed in the cover material.

20

25

30

35

The enclosure can be, for example, dimensioned
about 4 %" (11.4 cm) in diameter and 2 3/4"(7.0 cm) in
height. As noted, due to existing industry
limitations, the size of the trap is to be limited.

For example, thé radius of the trap is preferably
between about 2-2%"(5-6.4 cm). It is preferably molded
from polyethylene, or from another suitable plastic
material such as polypropylene, ABS or polystyrene, to
provide a smooth stain-resistant surface. The material
can also include a fiberglass reinforced polyester.
Other suitable materials can also be utilized.
Typically, the main container 14 and cap/partition part

16 "are molded as separate parts and then bonded

together to form an integrai enclosure, since access to
the interior is not normally required. The entry
configuration of trap 10I makes it feasible to seal the

entry opening 16D (with the bottom exit opening, not

visible in FIG. 9, sealed in a similar or other manner)
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5 4s located i mediately beneath the body of |owdensity liquid (20). 6.
The apparatus as defined in any of clains 1 to 2, wherein said baffle  --2
i ncludes. a.sloped.portion (16B) |ocated |nned|ately above a subs 2’

por A E:Emﬁf HBEP| f| ow path and gui di ng upwardl y-m grat

dropFeEPLAg _ S ity liquid to return to a body of |ow dmﬂmwm&MU ,I .
7. The ﬁQféet sfdefined in any of clains2d to 6, wherein*satd iC S

i s dener yﬁ? i tal, and 15 wherein said horizontal distance (X) is
at I|ledst _30%of .thelrhdius of said cylinder. 8. The apparatus as defined in
claiim 7, wherein saidjradius is about 2 tosZatmgr] inches (5-6.4 cm. 20

9. Thb appar-atus—as-defined in claim1, wherein said container has a
dhnen5|on (R), at a height at the bottomof said baffle, froma center of
the container to Lde,t d wherein said horizontal distance (X

Is at |east 30960?h§£ g Qfé?ﬂéd 9 R). 25 10. The apparatus as deflned(l%
any of claims 1 to 9, &heréﬂnoégrdtééﬁt%PE%Fa%%%:aC@@ﬁé¥%+m9 const ant

a main liquid container having a top cover (16C);

5 at least one opening (16D, 153) in said top cover
- through which substantially all of the wastewater
enters into said container;
a baffle (162, 16B; 165, 166)) in said container
dividing said container into l)'an'entry compartment
10 receiving'waStewater through said at least one opening
in said top cover and 2) a discharge compartment
receiving wastewater from said entry compartment along
a liquid flow path beneath said baffle; )
~ a drain stand (14A, 14A', 14D, 14C) in the
15 discharge compartment having an upper edge defining an
overflow level of said container and having a bottom
outlet communicating'with an external drain;
said container being adapted to contain a quantity
of low-density liquid'(zo) to form a sealant layer when
20 said container has a body of wastewater filled to the
overflow level with the layer of liquid sealant
floating on the body of wastewater in the entry

compartment;’
characterized in that the improvement comprises:
25 a horizontal distance (X) measured from each said

at least one opening in said top cover to an end of
said baffle around which the wastewater passes is
larger than a vertical distance (Y) measured from said
overflow level to the bottom of said baffle such that

30 said liquid flow path (22, 22A, 22B) beneath said
baffle is predominantly horizontal.

2. An odor trap apparatus; comprising:
a main liquid container having a top cover (16C);



radlus over the entire height of a vertical portion of said baffle

wnwardly into said 30 cont ai ner. TIT“The—appara%as——-

‘1Ia|ns 1 to 10, wherein said container
) §T) in an upper portion ther eof adj acer“"ﬂ g"ﬂl"ﬂl m,
$agd shelter region accepting | ow density lequi

| and prevent | oss of the displaced | owdensity
jetislaastepnecapeningai kfR1, 1581 t hor sahd| vdp ngower ai r

guid 1003
vent (16F) at an HHE@ﬁgﬁthQEhséhQsEQﬁE@hDE{r §00N8Et eHet RagBlHagp! t er
region. 13. The agagratus as defined in,claim 12, wherein 10 said top

cover is sloped d FEPJ1RFPHSEAAICIREREREF / one opening at a | ower side of
sai d sl ope and said shal bafflegi{DeAUNUEB; aD6SPPEE65) denofasdi dontopeer 14.

The apparatug as g?bk&?ﬁgiQaf&yCSEtgkgépsi%to 1) an entry compartment

receiving wastewater through said at least one opening

in said top cover and 2) a discharge compartment
receiving wastewater from said entry compartment along
a liquid flow path beneath said baffle;

10 a drain stand (14A, 14A', 14D, 14C) in the
diséharge compartment having an upper edge defining an
overflow level of said container and having a bottom
outlet communicating with an external drain;

said container being adapted to contain a quantity

15 of low-density liquid (20) to form a sealant layer when
said container has a body of wastewater filled to the
overflow level with the layer of liquid sealant
floéting on the body of wastewater in the entry
compértment;

20 characterized in that the improvement comprises:

a horizontal distance (X) measured from each said
at least one opening in said top cover to an end of
said baffle around which the wastewater passes is
greater than 30% of a dimension (R), at a height at the

25 bottom of said baffle, from a center of the container
to a side thereof.

3. The apparatus as defined in any of claims 1
to 2, wherein said baffle includes a vertical portion
(16A) at an upper region in said container and '
30 non-vertical portion (16B) extending toward the entry
compartment from a lower end of said vertical portion
of said baffle. |

4, The apparatus as defined in claim 3, wherein
said non-vertical portion (16B) of said baffle is
35 sloped upwards'from said lower end to cause stray low-
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tow13, further including a tool nmenber (180) fittable 15 within said
drain stand and havi ng projections (183) that are engageable with said at

| ecdq CRAAN gAY 3, 154) for carrylng*sald cont ai ner:. u‘ !HH
as_,m A3 pytdfiiclaims 1 to 13, further including a I ﬂ"ﬂ

| o density 20 &i qui d (20) in said container and a plug menber ( 80
sed mgﬂﬂmTthmt §i n said drain stand angen adhesive |abel placed over

cl diasd :'55§ j g container is nmade froma plastic material. 17.
The apparatus as deflned in claim16, wherein said container is nade froma
plastic material selected 30 froma group including polyethyl ene,

pol ypropyl ene and fi beg gl asphe eigfarLak RA YRstitied in Yhy of claims 1
to 2, wherein a substantial portion of said flow path

S is located immediately beneath the body of low-density
liquid (20).
6. The apparatus as defined in any of claims 1

to 2, wherein said baffle includes a sloped portion
(16B) located immediately above a substantial portion

10 of said flow path and guiding upwardly-migrating stray
droplets of low-density liquid to return to a body of
low-density liquid.

7. The apparatus as defined in any of claims 1 to
6, wherein said container is generally cylindrical, and
15 wherein said horizontal distance (X) is at least 30% of

the radius of said cylinder.

8. The apparatus as defined in claim 7, wherein

-

said radius is about 2 to 2 ¥ inches (5-6.4 cm).

20 9. The apparatus as defined in claim 1, wherein
said container has a dimension (R), at a height at the
bottom of said baffle, from a center of the container
to a side thereof, and wherein said horizontal distance
(X) is at least 30% of said dimension (R).

25
10. The apparatus as defined in any of claims 1
to 9, wherein said container has a gemnerally constant
ra&tius over the entire height of a vertical portion of
said baffle extending geherally downwardly into said
30 containér.

11. The apparatus as defined in any of claims 1
to 10, wherein said container includes a shelter region

AMENDED SHEET



s defined in any of clainms 1 to 17, furt |ng a
in said container that is an oily liguid.

? m ined in any of clainms 1:to 17, further; i @1 g’
t density liquifdllin said container that is an aliphatic jal co l”, ’II’I’Q‘I”
apparatus as defingd in claim19, wherein said aliphatic al cohol conta|n§

ical_chain of 10 carbons ranging in nugber fromnine to el even. 21.
The apparatus as defined in any of clains 1 to 17, further including a
| ow-density |iqui dT)nisahd uppezri pertibmt theseafspdgatent gsavdt yt nbéast

exceeding 0.9. 15 2 a a def 2 ere n
sai d hori zontal d?g?aﬁgg 8 ?glggeagg?& %gﬁlg%ﬁb %ggg égc%ééiﬂ% . ) I
A system for drai APR§LHMs équhﬂeFemE@ﬁ§¥%%Yn@lSEbaCEd by wager flu %@%i trap

as defined in anyigne shigl apﬁﬁrétﬁg 2811&)1mgasalial Plog sHEhacs Smapesfor

directing vagt eval g pgggeggl o8k ogasﬁeogfs acgdofow-ggns1ty liquid.

12. The apparatus as defined in claim 11, further
including an air vent (16F) at an upper end of said
container connected to said shelter region.

13. The apparatus as defined in claim 12, wherein
10 said top cover is sloped downward with said at least
one opening at a lower side of said slope and said
shelter region under an upper side of said slope.

14. The apparatus as defined in any of claims 1
to 13, further including a tool member (180) fittable
15 within said drain stand and having projections (183)
that are engageable with said at least one opening
(153, 154) for carrying said container.

15. The apparatus as defined in any of claims 1
to 13, further including a quantity of low-density
20 liquid (20) in said container and a plug member (180)
' sealingly fitted within said drain stand and an
adhesive label placed over said at least one opening
such that said low-density liquid is contained within
said container.

25 16. The apparatus as defined in any of claims 1
to 15, wherein said container is made from a plastic

material.

17. The apparatus as defined in claim 16, wherein
said container is made from a plastic material selected
30 from a group including polyethylene, polypropylene and
fiberglass-reinforced polyester.

i
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2{, {he system as defined in claim23, wherein 25 sai d dLQLDLIELEEg;jEfL____

nmenber is almglllnpunted urinal. 25. The system as defined in claim 24,

%KCWM]SEEBTQ surface nenbér is a.floor ‘surface. . I ”!l,"c”"',!I"J”’I,””",
S *
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18. .The apparatus as defined in any of claims 1
to 17, further including a low-~density liquid in said
container that is an oily liquid. "

5 ' 19. The apparatus as defined in any of claims 1
to 17, further including a low-density liquid in said
container that is an aliphatic alcohol.

20. The apparatus as defined in claim 19, wherein
said aliphatic alcohol contains a chemical chain of

10 carbons ranging in number from nine to eleven.

21. The apparatus as defined in any of claims 1
to 17, further including a low-density liquid in said’
container that has a specific gravity not exceeding
0.9.

15 22, The apparatus as defined in claim 2, wherein
said horizontal distance (X) is greater than 50% of

said dimension (R).

23. A system for draining waste water,

comprising:
20 a) an odor trap as defined in any one of claims
1 to 22,
b) a draining surface member for directing

wastewater into said at least one entry opening.

24. The system as defined in claim 23, wherein
25 said draining surface member is a wall mounted urinal.

25. The system as defined in claim 24, wherein
said draining surface member is a floor surface.
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Improvements in retention of the oily liquid sealant (20) in an oil-sealed odor trap (10B), for drain applications such as a waterless
urinal or anti-evaporation floor drain, are accomplished by making the liquid flow path (22A, 22B) substantially horizontal as a
from conventional practice of substantially vertical flow. The trap (10B) is structured to realize the substantially horizontal liquid flow path
(224, 22B) and to locate the flow path immediately beneath the sealant layer (20) or beneath a baffle porticn (16B) that is sloped such that
stray sealant droplets migrating upwardly to the upper surface of the flow path due to their buoyancy will be recaptured and returned to the
main sealant layer (20). To accomplish substantially horizontal flow (22A, 22B), the entry compartment can be made to have entry (16D) |
and exit openings substantially offset from each other. The baffic between the entry compartment and the discharge compartment, which
has traditionally been made entirely vertical, is made to have a non-vertical portion (16B) that is preferably sloped for sealant recovery.
A sealant sheltering region can be provided in the vicinity of the entry region to prevent catastrophic loss of sealant in the event of high
pressure water flushing.




