PASSI VE GREASE TRAP USI NG SEPARATOR TECHNOLOGY
BACKGROUND OF THE | NVENTION Hi storically, grease traps
have been used in restaurants and ot her conmercia
facilities to limt the amount of grease and solid
waste that it carried into sewer systens via waste
wat er. Typical grease trap are either passive grease
traps or automatic grease traps. Passive grease traps
are usually only enptied of the waste periodically and
therefore waste tends to build up inside the tank.
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inlet that brings in waste water and an outlet that
carries water out of the system Lightweight grease
rises to the top of the tank and heavier solids settle
BACKAROURDIOPTEE INVENPIN A problem with many grease
traps is that water may flush through the systemwth
such velocity that it disrupts the grease that has
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As such, present grease traps, though effective to remove some grease and solid waste
from solids containing liquids, do not adequately prevent grease from going
downstream with the water. Thus there remains a need for a low cost, more effective

grease trap for removing solids and grease from wastewater.

SUMMARY OF THE INVENTION

The present invention fulfills one or more of these needs in the art by providing a grease
trap for separating waste from waste water. The grease trap includes a tank having a
downwardly shaped bottom. An upwardly shaped divider divides the tank into an upper

chamber and a lower chamber. A hole near an upper part of the divider allows low



specific gravity waste into the upper chanber. A pipe

extends it own through the trap to enable suction to

be applied to the | ower chanber, typically extending

t hrough the hole. Preferably, the dianmeter of the hole

in the upwardly shaped divider is larger than the

di aneter of the vertical pipe to allow |lightweight

grease to flow into the upper chanber fromthe | ower

chanmber. An inlet invert in the tank receives incom ng
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In A 8mb¥@infeh@ RS &ase trap may include a support base for installing the grease
trap on a floor. The support base is sized and configured to receive the downwardly
shaped bottom of the tank. The support base includes support rods extending upwardly
from the base for supporting the tank.

The present invention also provides a method of separating lightweight grease and
heavy solids from waste water. The method includes assembling a grease trap having an
internal divider for creating two chambers, and passing waste water through the grease

tank. The method may also include pumping out lightweight grease and heavy solids
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In an enbodi nent, the nethod includes nolding an outer
tank unitary with an inlet invert, an outlet invert,
and downwardly shaped bottom The nethod al so incl udes
nol ding an inner tank with an upwardly shaped bottom
having a hol e and configured for insertion in the
outer tank and around the inlet invert and outl et
invert of the outer tank. The inner tank is then
inserted into the outer tank, and a pipe is inserted
through the inner tank, the hole in the upwardly
frah dpddolsbambers. and into the outer tank. In an
enbodi ment, the nethod includes the steps of nol ding
an outer tank having a downwardly shaped bottom
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removing collected grease and heavy solids from the grease trap.



FIG 2 is an exploded view of the grease trap
constructed accordi ng a second enbodi nent of the
invention; FIG 3 is an interior view of the inner
tank of the grease trap constructed according to the
first enbodi ment of the invention; FIG 4 is
cross-sectional view of an enbodi nent of the grease
trap constructed according to the first enbodi ment of
the invention; FIG 5 is a perspective view of a tank
lid constructed according to the first enbodi nent of
BRHZF DRSERIFTION OF GHIBEDRA WING®ss- sect i onal view of a
grease trap constructed according to the second
enbodi nent of the invention; FIG 7 is a view of the
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FIG. 1 is a perspective view of a grease trap for separating grease and heavy solids from

solids containing liquids constructed according to first embodiment of the invention;

FIG. 2 is an exploded view of the grease trap constructed according a second

embodiment of the invention;

FIG. 3 is an interior view of the inner tank of the grease trap constructed according to

the first embodiment of the invention;

FIG. 4 is cross-sectional view of an embodiment of the grease trap constructed

according to the first embodiment of the invention;

FIG. 5 is a perspective view of a tank lid constructed according to the first embodiment

of the invention;

FIG. 6 is a cross-sectional view of a grease trap constructed according to the second

embodiment of the invention;
FIG. 7 is a view of the outlet invert showing the weep hole;

FIG. 8 is a view of a base for use in combination with the second embodiment of the

invention;



FIG 9 is an exploded view of an enbodi nent of the

present invention including a collar for adapting the

grease trap lid for insertion in a floor; and FIG 10

is a perspective view of a third enbodi nent of the

i nvention. DETAI LED DESCRI PTI ON OF EXAMPLES OF THE

I NVENTION FIG 1 shows a grease trap 10 for separating

solids and grease fromwaste water. The grease trap 10

i ncludes an outer tank 12 with a downwardly shaped

bottom 13, as seen in FIG 2. In this enbodi nent, the
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remove grease trapped in the upper chamber 26, as seen in FIG. 4.

In a second embodiment, as seen in FIG. 2 in exploded view, the grease trap 10 includes
an outer tank 12 with a downwardly shaped bottom 13. An inner tank 14 is inserted into
the outer tank 12 such that there is very little space, if any, between the walls 14a of the
inner tank 22 and the walls 12a of the outer tank 12. The second embodiment differs
from the first in being based on a circular geometry versus the rectangular shape of the
first embodiment. Of course, other shapes such as pentagonal, trapezoidal, triangular, or

even free form could be used.



The inner tank 22 has an upwardly shaped bottom 15, as
best seen in FIG 4, so that the bottom 15 of the
inner tank 14 and the downwardly shaped bottom 13 of
the outer tank 12 diverge. The upwardly shaped bottom
15 divides the outer tank 12 into an upper chanber 26
where |ightwei ght grease collects, and a | ower chanber
28 where heavy solids may settle. In use, the

di vergi ng upwardly shaped bottom 15 and the downwardly
shaped bottom 13 aid in the separation of grease and
solid waste fromwater. As mater oiI and grease flow
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its way from the center to the outlet invert 22.

Preferably, the inner tank 14 and the outer tank 12 are roto-molded plastic. In some
cases, the inlet invert, outlet invert, and outer tank are can be molded as one piece.
However, the grease tank 10 may be made of metal, and the parts may be welded

together or joined by other fasteners.

As seen in FIG. 2, in a cylindrical embodiment, the inlet invert may include a vent 50

for venting gases from the grease trap 10. The vent 50 may be hooked up to an external
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The inner tank 14 as best seen in FIG 2, is

rot o- nol ded such that the inner tank 14 slides into

pl ace over the inlet invert 20 and the outlet invert

22 that lead into and out of the outer tank 12. As

such, the inner tank 14 can be renoved w t hout

di sturbing the invert pipes |leading in and out of the

grease trap 10. In the preferred enbodi nent, the inner

tank 14 has thin walls 14a to cut down on the cost of

materials used to manufacture the inner tank 14. The
vepilatien giistanhte frevest odasmRomeseaping the prsaset tankh 0 ingonategioy areas
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t han the rectangular shape, but the grease tank may

I b t
THE T G B0 oA el L5 forvBroRedauethdegar inset il bt
slidées IRRPIRR Ve e thidSnRa 10 £id thdsutR iR ert LaMKat Jedd into an<:12 %ut of

However, the inlet invert 20 and the outlet invert

th%@}tefﬁénléb%aﬁs@peh e inger tamdel4 ¢anche rempkedopithoyt disturbing the
m&%ﬁ @Lﬁ?&aﬁgﬁg ohhat h‘!f %gagert{]dgrlot ank 22 can slide into

over aroun and outlet inverts 14,
15 of the outer tank 12 wi thout disturbing the

| umbi ng, fi o.the i rts, .Li kewi se, the inne
In Phe ols o4 b o, I 4t (A 1A s Y Bkl o G O
cobtit® nidkdHI \REd td Madufhek aterlﬁﬁeretam@tﬁ MREWall§6f 0¥ idneP@AL 14
end of the inlet invert 20 needs to be as hig

helpsuppast themugwardly shaped battons iy raafg%ensp HHES i 3pndie rT]he cylindrical
sh%%}’gf\g%gls[@ ?%Eﬁ’g?‘q?é?ﬂﬂ sEe}@?é%ﬁ‘e?’ t}%a!n d H:@tarxgd &t ﬁhh;gb‘é il th% grehs%

tardahaydasd aeyspuarepsectaegulars busthexdshageswast ewat er fl ows into

the | ower chanber 28 via the inlet invert 20. As seen
in FIGS. 2 and 4, a pipe 17 extends fromthe outlet 18
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subsequently removed without disturbing the plumbing.

In a preferred embodiment the exit port end of the inlet invert 20 needs to be as high as
possible to maximize the storage space in the downwardly shaped bottom 13. If the inlet
invert 20 is not above the static level of the solids layer, the solids layer may be

disturbed as wastewater flows into the lower chamber 28 via the inlet invert 20.

As seen in FIGS. 2 and 4, a pipe 17 extends from the outlet 18 in the lid 16 through the
upper chamber 26 of the inner tank 14, and extends through the hole 24 located in the
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FIG 4 is a cross-sectional view of the grease trap 10
showi ng the downwardly shaped bottom 13 of the outer
tank 12 diverging fromthe upwardly shaped bottom 15
of the inner tank 14. In operation, waste water enters
the grease tank 10 via the inlet invert 20. The water
flows into the diverging space between the upwardly
shaped bottom 15 and t he downwardly shaped bottom 13.
Since the upwardly shaped bottom 15 and t he downwardly
shaped bottom 13 diverge fromthe edge of the tank to
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greater separation. The |ightweight greases that
separate out of the waste mgter imrgrate to the top °
of the | ower chanber 32, enter the upper chanber
30 via a hole 36 located in the upwardly shaped
di vider 34. The hole 36 is sized and configured to be
| arger in dianmeter than a pipe 38 that extends through
t he upper chanber 30, through the hole 36, and into
the | ower chanber 32. The pipe 38 extends to an outl et
inthe lid so that heavy solids that settle in the
| oner chanber 32 may be sucked out of the chanber. As
seen in FIG 7, a weep hole 60 may be positioned
inside the outlet port of the outlet invert 22. The
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hol e 24 and, helping to force any lingering grease
fromnear the hole 24 upward into the upper chanber
The invention nmay al so include a base 70 for
installing the grease trap 10 as seen in FIG 8. In a
preferred enbodi nent, the base 70 may be a platform or
block wwth a hole 72 in the center sized and
configured to receive the dowwardly shaped bottom of
the outer tank of the grease trap. The base itself my
be square, circular, or other shapes. The base may

al so include support rods 74 for supporting the top of
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inteRCdl pide 13 iSéornedteb® thé edtlet fl 8. arm olfiet IESSmaiﬁbé sized and conﬁgured
Alternatively as seen in FILG 9, the ease tra
b simtsrel

sorthat splid pastesigaybeaprmRIE AFDE 19 Wer ghambes 28 thropgh
plg@lh he o%ela&ﬁgodﬁﬁgﬂi@ §herk BByl %Lﬁ@pl@ R dthEnd ﬁ@&lé’t&i 151965 for

dj ust ere the top l1es and enabl e renoval wast e
vehtingrair hbovp&hﬁgreasqesemtwdy rmlmbgfﬁwelghmrb@p ftom this pper

us d nhol e cpye nmbad nt, as seen in
%%an4$§§ovF§ Pgé t%%‘ rgh € an anchor ring

120. If the grease trap 10 'S burled in the ground,
the anchor in the formof a ring 120_hel ps engage t he

An gltsrpaitygicrgodigient efierprss V@R 2 ihgeep ieBlss 6 Thpodter ‘el g may

'befdn%éd 1 APdRPCIRHASE ald 10V} Bfantbéf SPUPHPuiDRIY B3
. Anchors of other shapes or contigurations may

dméexsﬁb §h¢ tpwardly shapadadividedb?t miag ke wslisd anig plaﬁp POMBYBAL S
r S I 0

b5 b OB L £l BB 9 et
dividart 34adiVergescirormaeti dowamtardin shaped botgan d emsaning ah;pm wieeathe

for t e .of _conci seness. an dabj
el ot gwmlaé%érw A fqrigzealet spRArgony e Fier \silh@%ases that
seﬁér@ﬂe it of the-MhdBwater immigrate to the top of the lower chamber 32, and enter
the upper chamber 30 via a hole 36 located in the upwardly shaped divider 34. The hole
36 is sized and configured to be larger in diameter than a pipe 38 that extends through
the upper chamber 30, through the hole 36, and into the lower chamber 32. The pipe 38

extends to an outlet in the lid so that heavy solids that settle in the lower chamber 32

may be sucked out of the chamber.

As seen in FIG. 7, a weep hole 60 may be positioned inside the outlet port of the outlet
invert 22. The weep hole 60 is shown as a vertical slot in a weir 62, but could be a hole
through a plate, with the hole being positioned at the bottom of the slot shown. The
weep hole enables low flows of water to continuously exit the outlet invert and defines
the static water level. If an in-rush of water to the grease trap occurs that cannot be
accommodated through the weep hole, the water level rises until it overflows the weir

62. This raises the water level in the entire tank making an upward current through the
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1. A grease trap for separating waste from waste water
conprising a tank having a downwardly shaped bottom
an upwardly shaped divider dividing the tank into an
upper chanber and a | ower chanber, with a hol e near or
at an upper part of the divider, for allow ng waste
into the upper chanber; an inlet invert in the tank
for receiving incomng waste water; an outlet invert
for removing water fromthe tank; a lid covering the
tank; and a pipe extending to the | ower chanber for
hode2kamigheping do fueet @ydingenig griessel fronenea theertivds 24 upvardinto the
%rqgﬁe trap according to claiml1l wherein the tank is
Uup aBFed plastic. 3. The grease trap according to
claim1 wherein the upwardly shaped divider is
posi ti oned above an inlet invert opening and an outl et
Theripemiioppiaj alsg include athage §0 fog dustalling,thg gespedraryl & 35 sephinm
r .
Flﬁbmﬁé )E/:ﬁ‘ eﬂpﬁgxkt%’th% RaRed dhybdepladhich sMock with a hole

shape om of the "outer tank diverge so
T2via ghecenizt sizecandeonfiguredte decsies the ldawbwearlyeshepediratiom efithe

nl ar qi vol une. .5.. A grease trap_accordin 0 [
ot ks Mty R AR Rl AR i Shel”
THeivdsy\@hy also! GioRidd isiispottiedadod epporting theitop i gfeagattdp. The
the tank, thereby formng an inner tan

k., 6. A
supparhroge ¢hrlee AW Biegreaskirap Wi i s spseeed frpw el Lhe base
miy el IR0 Eelfndd s, d ybgler and the diameter of

eInthe divider 1s significantly |arger than
the dianmeter of the pipe to allow |Iightweight grease

Altte?naftiv(e)lv}\ll as rs‘%e% i}l I%’?GUQ R gr%'ys% ql’%g gl Ofn!ia% etrggeséeava\?ia s&s@%%rin a
floor. A collar 100 may be placed between the lid 16 and the tank 10 to adjust where the
top lies and enable removal of waste from the tank. The collar 100 may be similar to

those used for manhole covers.

In an embodiment, as seen in FIG. 10, the grease trap 10 may include an anchor ring
120. If the grease trap 10 is buried in the ground, the anchor in the form of a ring 120
helps engage the surrounding soil and prevent the grease trap 10 from floating to the
surface if water surrounds the grease trap 10. Anchors of other shapes or configurations

may be substituted.

Certain modifications and improvements will occur to those skilled in the art upon
reading the foregoing description. It should be understood that all such modifications
and improvements have been omitted for the sake of conciseness and readability, but

are properly within the scope of the following claims.
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7. A grease trap according to claim11 further
i ncl udi ng a support base for installing the grease
trap on a floor. 8. The grease trap according to
claim?7 wherein the support base is sized and
configured to receive the dowwardly shaped bottom of
the outer tank. 9. The grease trap according to claim
7 wherein the support base includes support rods
extendi ng upwardly fromthe base for supporting the
grease tank. 10. The grease trap according to claim1l
CiMAAME n the outlet invert includes a weir with a weep
hole. 11. The grease trap according to claiml
further including a vent for venting gases fromthe
1.0€ 8R8® ttdpdbr sepdrdtind Hast ﬁﬁﬁ;&ﬁastd WitePEmYrding thk Bdvarga 1
further including an anchor_ for anchoring the@g@ease

dovyrgprdlp shencd pupmean ymvadly shrped davsderﬁlwgqha&% tikdptoragrupper
chafiaf %@ﬁ%@%&%ﬁa %ﬂg}/@%gf%égtgbﬁat S UFBE pake t@hl%&efm

t ank bot t an 1 nlet
allom wastointalihc aippérehambert @ wndet arveitnn thetthnk foarekeiving
invert for wat.er f
infafhoE e, R S AP LRE wlle® o B R i Coerine
theaing; drder sipdeaadingoaheidwer tHanbet Re sackigy sollid M@s&@mt bfxhe
bottom of the inner tank divides the outer tank into
lowgr ¢hSp®Er-and | ower chanber: and a pi pe extending
t hrough the upper chanber, the hole in the upwardly
shaped bottom and into the | ower chanber, whereby
2.dy gsess trpdicgutling $o elain & ebareat be tankris ratemeddedelastic.er
such that heavy solids fall to the downwardly shaped
bottom and grease rises to enter the upper chanber

3. tThe gteake tripeacholdingi to claie 1upwidinal khe wpinapdid sheped dividends | s
seq ue(ftered from currents flowing fromthe inlet

PosHigasd aoye am el Ryest onepipg ppd aj ﬂ‘é"?“é By P8R ng | at er

4. The grease trap according to claim 1 wherein the upwardly shaped divider and the
downwardly shaped bottom of the outer tank diverge so waste water entering the lower

chambers encounters an enlarging volume.

5. A grease trap according to claim 1 wherein the upwardly shaped divider includes a
sidewall suspending the divider from an upper part of the tank, thereby forming an inner

tank.

6. A grease trap according to claim 1 wherein the pipe extends through the hole in the
divider and the diameter of the hole in the divider is significantly larger than the
diameter of the pipe to allow lightweight grease to flow into the upper chamber from

the lower chamber.



m xi ng of sequestered grease into the water exiting
the grease tank. 14. A grease trap for separating
waste fromwaste water conprising an outer tank having
a bottom an inner tank having a bottom having a hol e
| ocated therein; an inlet invert for receiving waste
water; an outlet invert for renoving water fromthe
tank; and a vertical pipe extending through the inner
tank and extending into the outer tank for sucking
solid waste out of the | ower chanber. 15. The grease
7.tA ggasgdrprdianding ¢o driai infurthenineluding a suppdrobase derdhstalling the
inngg tan?_has an upwardly coni cal shape. 16. The
gﬁ?&’EBO?? 8°%ccording to claim 14 wherein the bottom
of the inner tank has an upwardly pyram dal shape.
17. The grease trap according to claim 14 wherein t
8. Bl emveoren aeontingdp oimi ‘%remuagse SURROTEPasE desize gpd F?ngb%ured

to@&efb@@ﬁéd&&]ﬁ&ﬂ?&? sRAHLABOHONRE tHehRfP ek, 18. The grease
trap according to claim14 wherein the inlet invert

and outlet invert lead into and out of the |ower
9. (ijﬂg grt%%e‘ tra{peascgc()er%}nlgvtg Icféim 7 wherein the support base includes support rods

extending upwardly from the base for supporting the grease tank.

10. The grease trap according to claim 1 wherein the outlet invert includes a weir with a

weep hole.

11. The grease trap according to claim 1 further including a vent for venting gases from

the grease trap.

12. The grease trap according to claim 1 further including an anchor for anchoring the

grease trap when installed in ground.

13. A grease trap for separating waste from waste water comprising an outer tank
having a downwardly shaped bottom; an inlet invert for directing waste water into the
tank; an outlet invert for directing water from the tank; an inner tank having an
upwardly shaped bottom having a hole therein and located within the outer tank so the
bottom of the inner tank divides the outer tank into an upper and lower chamber; and a
pipe extending through the upper chamber, the hole in the upwardly shaped bottom, and
into the lower chamber, whereby grease and solids may separate from the waste water
such that heavy solids fall to the downwardly shaped bottom and grease rises to enter
the upper chamber through the hole in the upwardly shaped bottom and is sequestered

from currents flowing from the inlet invert to the outlet invert, thereby preventing later
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mixing of sequestered grease into the water exiting the grease tank.

14. A grease trap for separating waste from waste water comprising an outer tank
having a bottom; an inner tank having a bottom having a hole located therein; an inlet
invert for receiving waste water; an outlet invert for removing water from the tank; and
a vertical pipe extending through the inner tank and extending into the outer tank for

sucking solid waste out of the lower chamber.

15. The grease trap according to claim 14 wherein the bottom of the inner tank has an

upwardly conical shape.

16. The grease trap according to claim 14 wherein the bottom of the inner tank has an

upwardly pyramidal shape.

17. The grease trap according to claim 14 wherein the bottom of the inner tank divides

the grease trap into an upper chamber and a lower chamber.

18. The grease trap according to claim 14 wherein the inlet invert and outlet invert lead

into and out of the lower chamber, respectively.
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