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ABSTRACT

Method of collecting used cooking oil includes extracting used cooking
oil from at least one deep fryer to a container, storing and separating said used
cooking oil within the container which is located within the cooking area. The oil
from the deep fat fryer is periodically pumped to the container and allowed to settle.
The unwanted sludge is then tapped off into a portable container and the wanted oll
Is pumped to an exterior transportation container. The container is triangular
shaped with rear walls converging into a corner of the cooking area and a diagonatl
front face with side flanges and a bottom flap such that it is located in the corner of

an interior wall of a building and contains the pipes and plumbing.
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METHOD FOR STORING USED COOKING OIL

This invention relates to method and apparatus for storing used
cooking oil within a commercial kitchen or the like. More specifically an indoor
storage container is arranged for cooking oil separation and storage and for
subsequent collection of the useable portion of the oil for transportation to a

separate location for use.

BACKGROUND OF THE INVENTION

Fast foot has become a staple of millions of people worldwide. Among
the many varieties of food available from these restaurant chains, fried foods are
among the most popular. The vast majority of these fried foods are prepared in deep
fryers which use a large quantity of cooking oil. When this cooking oil has reached
the end of its useful Lifetime, it must be removed from the deep fryer and stored on-
site until it can be picked up by an oil disposal/recycling service which often utilizes
such oil to power modified motor vehicles. This used cooking oil is typically
transferred via large buckets or portable vats and is stored in a makeshift tank
typically on the exterior of the building. This storage location exposes the oil to
environmental concermns and often results in unwanted odours, spills, trips, leaks,
and other problems.

Having recognized the abovementioned problems, the inventor

observed there remains a need for a means by which used cooking oil can be safely

processed and stored on-site until off-site disposal can be arranged.



10

15

20

CA 02794160 2016-11-07

SUMMARY OF THE INVENTION

It is one object of the invention to provide a method of collecting used

cooking oil.

According to the invention there is provided a method of collecting

used cooking oil comprising;

locating at least one deep fat fryer within an interior cooking area of a

restaurant;

providing a storage container within the interior cooking area of the

restaurant separate from said at least one deep fat fryer;

periodically and repeatedly causing transference of used cooking oil

from said at least one deep fryer to said container;

maintaining all of stering said used cooking oil from said repeated
transferences of said used cooking oil within the container for a storage period,;

within the container, during said storage period causing separation of
said used cooking the oil by settlement such that a bottom portion of the oil at a
bottom of the container contains unwanted deposited sedimentation and an upper
portion of said used cooking oil is usable for subsequent processes whére said
subsequent processes are separate from said at least one deep fat fryer;

within the container, during said storage period allowing a temperature

of said used cooking oil being stored to fall so as to avoid convection agitation of

said deposited sedimentation;

during said transterence, causing said used cooking oil to enter the
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container such that that said used cooking oil enters the container at a rate and

angle which prevents impact of said used cooking oil upon said deposited
sedimentation in the bottom of the container;

periodically extracting said deposited sedimentation of said used
cooking oil from the bottom of the container;

periodically extracting said upper portion of used cooking oil separate
from said deposited sedimentation by a pump through a pipe to a remote exterior
transportation tank;

wherein the container is located in the interior cooking area for storage
of the oil inside the interior cooking area and said upper portion is periodically
pumped by said pump through said pipe to said remote exterior transportation tank

In a location exterior to said interior cooking area:

and transporting said upper portion to a remote location for subsequent

use.

Preferably the container has two vertical rear walls at a right angle thus
defining a corner of the container which is located in a corner between two vertical
walls of the interior cooking area with the vertical rear walls of the container parallel
to respective ones of the vertical walls of the interior cooking area and a front vertical

wall diagonal to the two vertical rear walls so as to form a generally triangular shape

in plan.

Preferably the front vertical wall of the container has two side flanges

lying in @ common plane of the front vertical wall and extending beyond the two
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vertical rear walls to the vertical walls of the interior cooking area and enciosing

piping therebetween.

Preferably the container stands on legs extending to a ground surface
and there is provided a movable bottom flap at the vertical front wall covering the
legs to the ground surface and enclosing pipes and said pump.

Preferably there is provided a discharge outlet at the bottom of the
container which is connected to a separable discharge pipe which extends from the
bottom of the container for discharging the unwanted deposited sedimentation under

pressure from the upper portion above the unwanted deposited sedimentation into a

portable container.

Preferably there is provided a discharge mouth for the wanted portion
located at position spaced from the bottom of the container through which the
wanted portion is pumped to the exterior transportation tank.

Preferably the unwanted deposited sedimentation of the cooking oil
when settled to the bottom of the container is tapped off first by pressure from the
upper portion above the unwanted deposited sedimentation.

Preferably a flow reducer on a supply inlet is designed to minimize

impact on said separation.
According to a further aspect of the invention there is provided a

method of collecting used cooking oil comprising;

locating at least one deep fat fryer within an interior cooking area of a

restaurant;
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providing a storage container within the interior cooking area of the

restaurant separate from said at least one deep fat fryer;

periodically and repeatedly causing transference of used cooking oil

" from said at least one deep fryer to said container;

maintaining all of said used cooking oil from said repeated
transterences of said used ‘cooking oil within the container for a storage period;

within the container, during said storage period causing separation of
said used cooking the oil by settlement such that a bottom portion of the oll at a
bottom of the container contains unwanted deposited sedimentation and an upper
portion of said used cooking the oil is usable for subsequent processes where said
subsequent processes are separate from said at least one deep tat fryer;

within the container, during said storage period allowing a temperature
of said used cooking oil being stored to fall so as to avoid convection agitation of
said deposited sedimentation;

during said transference, causing said used cooking oil to enter the
container such that that said used cooking oil enters the container at a rate and
angle which prevents impact of said used cooking oil upon said deposited

sedimentation in the bottom of the container;

periodically extracting said deposited sedimentation of said used

cooking cil from the bottom of the container;

and periodically extracting said upper portion of used cooking oil

separate from said deposited sedimentation by a pump through a pipe to a remote
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exterior transportation tank;

wherein the container has two vertical rear walls at a right angle thus
defining a corner of the container which is located in a corner between two vertical
walls of the interior cooking area with the vertical rear walls of the container parallel

to respective ones of the vertical walls of the interior cooking area;

and wherein the container has a front wall diagonal to the vertical rear

walls so as to form a generally triangular shape in plan.

According to a further aspect of the invention there is provided a

method of collecting used cooking oit comprising;

locating at least one deep fat fryer within an interior cooking area of a
restaurant;

providing a storage container within the interior cooking area of the

restaurant separate from said at least one deep fat fryer;

periodically and repeatedly causing transference of used cooking oil

from said at least one deep fryer 1o said container;
maintaining all of said used cooking oil from said repeated
transferences of said used cooking oil within the container for a storage period;
within the container, during said storage period causing separation of
said used cooking the oil by settlement such that a bottom portion of the oil ét a
bottom of the container contains unwanted deposited sedimentation and an upper
portion of said used cooking oil is usable for subsequent processes where said

subsequent processes are separate from said at least one deep fat fryer;
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within the container, during said storage period allowing a temperature

of said used cooking oil being stored to fall so as to avoid convection agitation of
said deposited sedimentation;

during said transference, causing said used cooking oil to enter the
container such that that said used dooking oil enters the container at a rate and
angle which prevents impact of said used cooking oil upon said deposited
sedimentation in the bottom of the container;

periodically extracting said deposited sedimentation of said used
cooking oil from the bottom of the container;

and periodically extracting said upper portion of used cooking oil
separate from said deposited sedimentation by a pump through a pipe to a remote

exterior transportation tank;

wherein the container has two vertical rear walls at a right angle thus
defining a corner of the container which is Iocatea in a corner between two vertical
walls of the interior cooking area with the vertical rear walls of the container paraliel
to respective ones of the vertical walls of the interior cooking area;

wherein the container has a front wall diagonal to the vertical rear walls
so as to form a generally triangular shape in plan;

wherein the front wall of the container has two side flanges lying in a
common plane with the front wall and extending from the verical rear walls of the
container to the two vertical walls of the interior cooking area and enclosing piping

therebetween;
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and wherein the container stands on legs extending to a ground

surface and there is provided a bottom flap lying in a common plane with the front
wall at the front wall extending downwardly covering the legs to the ground surface
and enclosing pipes and said pump, the bottom flap being movable to access the
pump.

An oil present switch is preferably provided to ensure that the pump
only runs to pump the oil to the container where oil is present at the inlet line of at
the filter. The oil present sensor is very critical aspect to the mechanical systems. It
needs to be as reliable as possible. There are many different types of sensors which
can be used to accomplish this. The oil present sensor that sits next to the fryer
needs to have a high heat threshold. Typical cooking temp is 360 degrees. To
overcome this obstacle we can bring down the temperature or use a more resilient
Sensor.

A container full switch is preferably provided to ensure that the pump

only runs to pump the oil to the container when the container has capacity to receive

it. This sensor that will sit in the tank this sensor does not need to be heat resistant

as the highest temp will probably be 100 degrees.

A dump tank can be provided for manual transportation of the oil from
the fryer to the container. This makes the retrofitting restaurants a much more
manageable process. This will mount up against the wall in the most convenient

area. The staff will manually dump the used cooking oil in this tank until the fryer is

hard plumbed into the system.
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Typically this will be a five gallon stainless steel square tank. It will

have a lid and a one inch plumbing access near the very bottom. This dump box
when used will contain the oil present sensor which when activated will‘ let the pump
know when oil is present.

The tank full sensor can be of any suitable type and is placed 6 inches
below the top of the tank at a mounting bracket in the tank.

In the tank is the flow reducer to prevent agitation in the form of a
perforated pipe which can be be made from Heat sink pipe. This pipe can serve two
purposes.

a) It works as a flow reducer as originally intended.

b) It also will help to bring down the temperature several degrees so
reducing convectional agitation. The pipe should be no longer than 3/4 the height of
the tank.

The system can be separated from the electric supply by using

batteries and solar panels to generate sufficient energy simply to drive the pumps.
The control box has warning lights, an oil present sensor light, relays

and fuses all clearly laid out. Twelve volt and twenty four volt system can be used.

For larger commercial application the latter might be beneficial.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be described in conjunction

with the accompanying drawings in which:

Figure 1 is an isometric view showing one embodiment of the present
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invention.

Figure 2 I1s a schematic view of the components of the present
invention.
Figure 3 is an isometric view of the container of Figure 1.
Figure 4 s a front elevational view of the container of Figure 1.
- Figure 5 is a top plan view of the container of Figure 1 shown in place
In a corner of the cooking area.
Figure 6 is a side elevational view of the container of Figure 1.

In the drawings like characters of reference indicate corresponding

parts in the different figures.

DETAILED DESCRIPTION

In accordance with the invention, the best mode is presented in terms
of a preferred embodiment. However, the invention is not limited to the described
embodiment and a person skilled in the art will appreciate that many other
embodiments are possible without deviating from the basic scope and that any such
work around will also fall under the scope of this disclosure. It is envisioned that
other styles and configurations can be easily incorporated into the teachings of the
present disclosure and only one particular configuration shall be shown and
described for purposes of clarity and disclosure and not by way of limitation of
sScope.

An object of a commercial cooking oil storage unit (herein referred to

as an "apparatus’) 10 is to solve one or more of the aforementioned problems and
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fulfill one or more of the aforementioned needs. The apparatus 10 is designed for

high-volume commercial applications such as restaurants in which large quantities of
used oil must be stored for subsequent pick-up by a dedicated processing vehicle.
The apparatus 10 provides convenient indoor storage of used oil while enabling the
oil to be removed by a vehicle from outside a building. The apparatus 10 further
provides a number of features designed to facilitate the settling process and remove
a large percentage of sediment 12 from the oil prior to removal.

. Referring now to FIG. 1, a perspective view of the apparatus 10 is
disclosed. The device comprises a tank 20 constructed from stainless steel or
another similar metal suitable for long-term contact with cooking oil. FIG. 1 shows
the tank 20 having a front wall removed in order to show the internal components of
the apparatus 10, although it can be appreciated that the tank 20 would comprise a
hollow fluid-tight enclosure having three or more perimeter sides. The tank 20 can
have a transparent section which provides visual indication of the level of oil within
the tank 20 during use. The tank 20 preferably comprises a triangular prism shape
with one ninety degree (90°) angle between two rear walls 20A and 20B. Thus the
tank 20 can be placed within a corner C of an indoor establishment (Figure 5) and
thereby take up a minimum amount of floor space. It can be appreciated that other
tank 20 shapes such as rectangular boxes can be utilized with simiiar effect. The

overall height, shape, and dimensions of the tank 20 can be varied based upon the

volume of oil to be processed, the particular room in which the tank is to be stored,

and other similar factors.
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As shown in Figure 2, used cooking oil is pumped into or otherwise

delivered to the interior of the tank 20 via in inflow pipe 40. The inflow pipe 40 is in
fluid communication with existing cooking equipment such as deep fryers 13 and can
be interconnected with existing Infrastructure using common plumbing methods. The
inflow pipe can also be arranged to have a filter 15 and a pump 16. The used
cooking oil stored within the tank 20 is subsequently evacuated via a disposal line
30. A bottom surface 20A of the tank 20 has a drain 21 that connects to a siudge
flow pipe 22 located beneath the tank 26. The sludge flow pipe 22 generally
comprises a "U"-shaped portion of pipe with an open-ended sludge flow outlet 22A
comprising an upwardly-oriented end of the sludge flow pipe 22. The sludge flow
pipe 22 further includes an internal ball valve 22C that prevents oil from flowing
through the sludge flow pipe 22 when closed. A coupling 22 connects to the
discharge pipe 22A which extends outwardly to fill a bucket 22D.

A bottom exterior portion of the bottom surface 20A of the tank 20
comprises a plurality of legs '27 which provide separation between the tank 20 and a

ground surface G in order provide space for the sludge flow pipe 22 to pass under

and out from the tank 20.

The tank 20 has a float valve 24 affixed to an upper interior portion.

The float valve 24 comprises a common electronic fioat valve which is in electrical

communication with a controller 50 which provides a means for automatically

ceasing a flow of used oil into the tank 20 when the tank 20 is nearly full.

The disposal line 30 has a bottom end located near to but spaced from
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the bottom surface 20A of the tank 20. A bottom end of the disposal line 30

comprises a "U"-shaped redirect 31 having an open inlet end 31A which faces
upwardly. The elevated and upward-facing construction of the inlet end 31A enables
sediment remaining in the used oil to setile along the bottom surface 20A of the tank
20 prior to draining. When used oil within the tank 20 is drained through the inlet end
3IA and disposal line 30, the sediment will be minimally disturbed due to the
orientation of the inlet end 31A. A top end of the disposal line 31 passes through a
top wall 20T of the tank 20. The exterior portion of the disposal line 31 comprises an
external connection 32 comprising an integral length of pipe which is routed through -
a building wall to an exterior portion of the building. The external connection 32
includes an internal oil filter and check valve. A dedicated collection vehicle can
connect to the exterior end of the external connection 32 using a cam lock 33 fitting
or similar method and pump used oil into the vehicle without having to access the
interior of the building. The oil filter prevents large sediment from being collected and
the check valve prevents backflow during use. The shape, size, orientation, and
length of the external connection 32 can vary based on volume of oil, building
construction, tank location, and the like.

The inflow pipe 40 passes through the filter 15 and the pump 16 and
connects to a feed pipe 40A extending upwardly along the front of the tank behind
the flange 51 and passes through a wall of the tank 30 to form a discharge portion

40B within the interior of the tank 20. An interior end of the inflow pipe 40 comprises

a flow reducer 41. The flow reducer 41 comprises an angled length of the pipe with
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depositing holes 42 for depositing used oil into the tank 20. The flow reducer 41 is

angled and positioned near a side of the tank 20 such that oil enters the tank 20 at a
rate and angle which reduce the speed and impact of the oil upon deposited
sedimentation in the bottom of the tank 20. The flow reducer 41 can comprise a
tapered diameter or a smaller diameter than the inflow pipe 40. The flow reducer 41
IS designed to minimize impact upon the settling process and thereby ensure that
maximum settling has occurred prior to the used oil being drained from the tank 20.
Before the tank 20 is drained via the disposal line 30, the remaining oil located below
the level of the inlet end 31A of the redirect 31 contains a majority of the sediment
from the tank 20 forming an unwanted portion. A user can open the ball valve of the
sludge flow pipe 22 in order to flush and drain sediment from the tank 20 via the
sludge flow outlet 22A. The used oil drained through the sludge flow pipe 22 can
then be transported via a bucket 22D or similar method for disposal.

The apparatus 10 is intended to provide various benefits to a user over
existing methods of storing and processing used cooking oil. The apparatus 10
enables inside storage of cooking oil and does not require the use of powered
heating elements to moderate the temperature of stored oil. The apparatus 10
provides a flow reducer 41 to minimize disturbance to sediment already within the
tank 20, a redirect 31 o minimize the amount of sediment drained from the tank 20,
and a sludge flow pipe 22 for removing sediment from the tank 20. The apparatus 10
can be readily adapted to existing equipment and can be designed to fit a variety of

spatial and volume requirements.
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The tank has a flange 51 along each side of its vertical length with is

arranged to enclose the inflow pipe. At the bottom end of the container is a hinged

access panel 53. The access panel is hinged at the container such that a user can

access a mechanical section 55 of the container. A battery 57, the pump 16 and a
filter 15 are located within the mechanical section. A solar panel 58 outside the
building supplies power through a controller 59 to the battery 57.

The controller 50 controls operation of the system including the battery
power and recharging and eth operation of the pump 16 as controlled by the switch
24 and an oil present switch 25.

The method in general provides a series of steps which aliow the oil to
be stored inside the building in the cooking area to retain it in a heated condition
without the very low temperatures which can occur outside.

A dump tank can be provided for manual transportation of the oil from
the fryer to the container. This makes the retrofitting restaurants a much more
manageable process. This will mount up against the wall in the most convenient
area. The staff will manually dump the used cooking oil in this tank until the fryer is
hard plumbed into the system.

The oil present switch 25 is provided to ensure that the pump only runs
to pump the oil to the container where oil is present at the inlet line or at the filter. As
shown in Figure 2 the switch is located at the filter but other locations are possible.
Where a transport container is provided to transfer the oil, the oil present sensor can

be located in the transport container.
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The container full switch 24 is provided to ensure that the pump only

runs to pump the olil to the container when the container has capacity to receive it.

The system can be separated from the electric supply by using the
batteries and solar panels to generate sufficient energy simply to drive the pumps.

The control box 50 has warning lights, an oil present sensor light,
relays and fuses all clearly laid out. Twelve volt and twenty four volt system can be
used.

The container as best shown in Figure 3 has a flat front face 20C and
the rear walls 20A and 20B which is thus shaped as a triangular tank with two rear
walls at a right angle so as to be shaped to be located in the corner between two
walls of the cooking area.

The container has the front wall 20C diagonal to the rear walls so as to
form a generally triangular shape in plan so as to be shaped to be located in the
corner and front wall the container has two side flanges 51 lying in a common plane
with the front wall 20A and extending from the front edge of the rear walls 20A, 20B
to the walls of the cooking area for enclosing piping therebetween.

The rear walls 20A, 20B lie flush with the walls of the building and
include recessed portions 20D behind the flanges 51 within which the pipes can be
located. The presence of the flanges 51 and a transverse cross-bar 54 provides
stiffening for the tank and particularly the front wall to prevent bowing under loads

form the oil contained within the tank. Top bracing plate 56 and bottom bracing strip

57 extend across the top and bottom edges of the front wall again to provide
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stiffness.

The top wall 20T of the tank contains openings 40F for the pipe 40 and
30F for the pipe 30. A central opening 24A allows access to the switch 24.

The container stands on legs 27 and there is provided a hinged bottom
flap at the front wall for covering the legs and for enclosing pipes and at least one
pump.

The system operates generally as follows:

1. Periodically pumping used cooking oil when no longer usable
from said at least one deep fryer to a container. Typically there are a series of fryers
where they are arranged sequentially from cleanest to most contaminated, where

each is filled from the next with the oil from the last discharged to the container. The

pipe from said at least one deep fryer for pumping the oil to the storage container

includes a filter to extract solids from the oil.

2. Storing the used cooking oil within the container. To effect this
transfer, the pipe is connected at one end to said at least one deep fryer for pumping
the oil to the storage container. The pipe is arranged to feed the oil into the storage
container through a supply inlet from a top of the storage container. The supply inlet
extending within the container comprises an elongate tube which is perforated with a

plurality of longitudinally spaced holes such that oil within the container is not
disturbed by oil entering the container. A flow reducer on the supply inlet is

designed t0 minimize impact upon the settling process and thereby ensure that
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maximum setiling has occurred prior to the used oil being drained from the tank.

The supply inlet extending within the container comprises an elongate tube which

has an end outlet arranged to be directed onto a wall of the container.

3. The oil within the container is separated by settiement so that a
bottom portion of the oil contains unwanted portions and an upper portion of the oil is
usable for subsequent processes such as bio-diesel.

4. The unwanted portion of used cooking oil is first extracted from
the bottom of the container by tapping it off by a separate discharge pipe into a
bucket using the pressure from the wanted material above the unwanted matenial.
Periodically the wanted portion is extracted by a pump to a remote transportation
tank from a discharge mouth above the bottom of the container. The container is
located in the cooking area for storage of the oil inside the cooking area and the
wanted ’portion is periodically pumped to the remote exterior transportation tank in a
location exterior to the cooking area.

D. There is provided a discharge outlet at the bottom of the
container which is connected to a separable discharge pipe which extends from the
bottom of the container for discharging the unwanted portion under pressure from

the wanted portion above the unwanted portion into a portable container.
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CLAIMS:

1. A method of collecting used cooking oil comprising;

locating at least one deep fat fryer within an interior cooking area of a
restaurant; .

providing a stationary interior container within the interior cooking area of
the restaurant separate from said at least one deep fat fryer; .

periodically and repeatedly transferring used cooking oil from said at least
one deep fryer to said stationary interior container;

maintaining all of said used cooking oil from said repeated transferences
of said used cooking oil within the stationary interior container for a storage period;

Mthin the stationary Interior container, during said storage period
separating said used cooking oil by settlement such that a bottom portion of the oil at a
bottom of the stationary interior container contains unwanted deposited sedimentation
and an upper portion of said used cooking oil is usable for subsequent processes where
sald subsequent processes are separate from said at least one deep fat fryer;

within the stationary interior container, during said storage period allowing
a temperature of said used cooking oil being stored to fall so as to avoid convection
agitation of said deposited sedimentation;

during said transference, injecting said used cooking oil into the stationary
interior container at a rate and angle which prevents\ impact of said used cooking oll

upon said deposited sedimentation in the bottom of the stationary interior container;
periodically extracting said deposited sedimentation of said used cooking

oll from the bottom of the stationary interior container:
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wherein the stationary interior container is located in the interior cooking
area for storage of the oil inside the interior cooking area;

wherein the stationary interior container has two vertical rear walls at a

right angle thus defining a corner of the stationary interior container which is located at a

stationary location In a corner between two vertical walls of thé interior cooking area
with the vertical rear walls of the stationary interior container parallel to respective ones
of the vertical walls of the interior cooking area and a front vertical wall diagonal to the
two vertical rear walls so as to form a generally triangular shape in plan;

providing a remote exterior portable transportation tank in a location
exterior to said interior cooking area;

periodically pumping the upper portion of the used cooking oil from said
stationary interior container by said pump through said pipe to said remote exterior
transportation tank;

and transporting said upper portion in said remote exterior portable
transportation tank to a remote location for subsequent use.

2.  The method according to Claim 1 wherein said front vertical wall of
the stationary interior container has two side flanges lying in a common plane of the
front vertical walil and extending beyond the two vertical rear walls to the vertical walls of
the interior cooking area and enclosing piping therebetween.

3. The method according to Claim 1 or 2 wherein the stationary
interior container stands on legs extending to a ground surface and there is provided a
movable pbottom flap at the vertical front wall covering the legs to the ground surface

and enclosing pipes and said pump.
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4. The method according to any one of Claims 1 to 3 where there Is
provided a discharge outlet at the bottom of the container which is connected to a
separable discharge pipe which extends from the bottom of the stationary interior
container for discharging the bottom portion under pressure from the upper portion into

a separate portable container.

5. The method according to any one of Claims 1 to 4 where there Is
provided a discharge mouth for the upper portion located at position spaced from the

bottom of the stationary interior container through which the wanted portion is pumped

to the exterior portable transportation tank.

6. The method according to Claim 5 wherein the bottom portion of the
cooking oil when settled to the bottom of the stationary interior container is tapped oft

first by pressure from the upper portion.
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