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ENCLOSED VACUUM TUMBLING DEVICE

1. Technical Field

[0001] Exemplary embodiments relate to a vacuum tumbling device. In particular, exemplary

embodiments relate to an enclosed vacuum tumbling device for marinating meat.

2. Description of the Related Art

[0002] Vacuum tumblers in the related art use a container filled with contents to be
marinated, marinade, and liquid. In the related art, the vacuum 1s drawn directly into the
container. The container 1s then tumbled (i.e., rotated), allowing the marinade and liquid to
enter the meat. During tumbling, the rotating container is fully exposed, as is discussed

below.

[0003] In the related art, a vacuum hose is attached to the container until a time when a
desired vacuum 1s reached. When the desired vacuum is reached, a valve in the container is
closed, and the vacuum hose is removed. The desired vacuum removes the air from the
container and removes fluid from the meat so that the meat can accept the marinade and mix.

Then, a tumbling action rotates the container. The container may have fins that help move the
meat to the top of the container and then allow the meat to drop into the liquid and marinade

mix. Therefore, in the related art, the liquid and marinade mix enters and marinates the meat.

Typical related art devices may use a vacuum gauge and a time for timing the tumbling.

[0004] However, the related art vacuum tumblers can lose vacuum after the vacuum hose is
removed. Therefore, the related art vacuum tumblers can lose efficiency when vacuum is
reduced or lost. Further, the outside of the related art vacuum tumbler container is exposed.

The exposed rotating container is disadvantageous because the liquid, marinade mix, and
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contents (e.g., meat) can easily spill from the container, creating an unattractive mess.

Further, the exposed rotating container could cause human injury at pinch points.
SUMMARY

|0005] According to one aspect of the present invention, an object 1s to provide a vacuum
tumbling system for marinating meat, the system comprising:

a vacuum sensor;

an airtight driver;

an outer vacuum chamber configured to monitor and pull a vacuum; and

an inner vacuum tumbling chamber configured to enclose a marinade mixture, liquid,
and the meat, configured to be disposed inside the outer vacuum chamber, and configured to
pull the vacuum from the outer vacuum chamber through a small hole which is recessed on a ‘
bottom surface of the inner vacuum tumbling chamber,

wherein the outer vacuum chamber monitors the vacuum through the vacuum sensor,
pulls the vacuum through the airtight driver, and tumbles the inner vacuum tumbling

chamber in response to the airtight driver being driven.

[0005a] According to another aspect of the present invention, an object is to provide a
method for marinating meat in a vacuum tumbling system, the method comprising:
monitoring a vacuum in an outer vacuum chamber;

tumbling an inner vacuum tumbling chamber, which is configured to enclose a

marinade mixture, liquid, and the meat and configured to be disposed inside the outer
vacuum chamber; and
maintaining a predetermined vacuum level of the outer vacuum chamber based on a

value of the monitored vacuum,

CA 2877133 2018-03-21
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wherein the inner vacuum tumbling chamber is further configured to pull the vacuum

from the outer vacuum chamber through a small hole which is recessed on a bottom surface

of the inner vacuum tumbling chamber.

10005b] According to another aspect of the present invention, an object 1s to provide
A vacuum tumbling system for marinating a material, the system comprising:

a vacuum sensor;

an airtight driver;

an outer vacuum chamber configured to monitor and pull a vacuum,;

an inner vacuum tumbling chamber configured to enclose a marinade mixture, liquid,
and the material, configured to be disposed inside the outer vacuum chamber, and configured
to pull the vacuum from the outer vacuum chamber;

wherein the outer vacuum chamber comprises an opening through which the airtight
driver communicates with the inner vacuum tumbling chamber, and the vacuum is pulled

from the outer vacuum chamber through the hole of the inner vacuum tumbling chamber and

through the opening of the outer vacuum chamber.

[0005¢] Other possible aspect(s), object(s), embodiment(s), variant(s) and/or advantage(s) of
the present invention, all being preferred and/or optional, are briefly summarized

hereinbelow.

[0006] For instance, exemplary embodiments may provide a system that is simple to use,

holds a constant vacuum, and protects a consumer from the rotating container.

[0007] Exemplary embodiments may provide a system that allows production of thoroughly

marinated minutes in several minutes.

[0008] Exemplary embodiments may provide a system that provides a consistent vacuum,

makes clean up easier, and encloses the rotating container (i.e., container is not exposed).

23
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Further, exemplary embodiments disclose that the enclosed rotating container improves
safety and prevents human injury. The system of the exemplary embodiments can be used In

either a consumer environment or a production environment.

[0009] According to an aspect of an exemplary embodiment, a vacuum tumbling system is
provided for marinating meat, the system includes a vacuum sensor, an airtight driver, an
outer vacuum chamber configured to monitor and pull a vacuum, and an inner vacuum
tumbling chamber configured to enclose a marinade mixture, liquid, and the meat, configured
to be disposed inside the outer vacuum chamber, and configured to pull the vacuum from the
outer vacuum chamber through a small hole which is recessed in a bottom surface of the
inner vacuum tumbling chamber. The outer vacuum chamber monitors the vacuum through

the vacuum sensor,

2b

CA 2877133 2018-03-21



CA 02877133 2014-12-17

WO 2014/011528 PCT/US2013/049534

pulls the vacuum through the airtight driver, and tumbles the mner vacuum tumbling chamber 1n
response to the airtight driver being driven.

[0010] The airtight driver includes a vacuum pump configured to be powered on or off
based on the monitored vacuum, a vacuum motor configured to drive the vacuum pump for
pulling the vacuum, a tumble motor configured to tumble the inner vacuum tumbling chamber,

and a circuit board configured to be connected to at least one of the vacuum pump, the vacuum

motor, and the tumble motor.

[0011] The airtight driver is configured to be disposed inside the outer vacuum chamber.
[0012] The airtight driver is configured to be disposed external to the outer vacuum
chamber.

[0013] The airtight driver is configured to be driven by an external electrical outlet.
[0014] The airtight driver is configured to be driven by a battery which is enclosed by the

outer vacuum chamber.

[00135] The vacuum pump is configured to be powered on in response to the monitored
vacuum being below a predetermined level.
[0016] The vacuum pump is configured to be powered off in response to the monitored

vacuum being equal to or greater than a predetermined level.

[0017] The inner vacuum tumbling chamber is tilted approximately 15 degrees with
respect to a horizontal plane when the inner vacuum is disposed inside the outer vacuum

chamber.

[0018] The inner vacuum tumbling chamber includes at least one fin in an inner wall of
the inner vacuum tumbling chamber to move the meat to a top of the inner vacuum tumbling

chamber.
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[0019] The outer vacuum chamber may have a mating adapter which mates with an
attachment of the inner tumbling vacuum chamber.

[0020] According to an aspect of an exemplary embodiment, a method of marinating
meat in a vacuum tumbling system, the method includes monitoring a vacuum in an outer
vacuum chamber, tumbling an inner vacuum chamber, which is configured to enclose a marinade
mixture, liquid, and the meat and configured to be disposed inside the outer vacuum chamber,
and maintaining a predetermined vacuum level of the outer vacuum chamber based on a value of
the monitored vacuum. The inner vacuum chamber is further configured to pull the vacuum from
the outer vacuum chamber through a small hole which is recessed on a bottom surface of the
inner vacuum tumbling chamber.

[0021] The inner vacuum tumbling chamber is tumbled by an airtight driver.

[0022] The airtight driver includes a vacuum pump configured to be powered on or off
based on the monitored vacuum, a vacuum motor configured to drive the vacuum pump for
pulling the vacuum, a tumble motor configured to tumble the mner vacuum tumbling chamber,
and a circuit board configured to be connected to at least one of the vacuum pump, the vacuum

motor, and the tumble motor.

(0023] The airtight driver is configured to be disposed inside the outer vacuum chamber.
(0024 ] The airtight driver is configured to be disposed external to the outer vacuum
chamber.

[0025] The airtight driver is configured to be driven by an external electrical outlet.
10026] The airtight driver is configured to be driven by a battery which is enclosed by the

outer vacuum chamber.

10027] The vacuum pump is configured to be powered on in response to the monitored
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vacuum being below a predetermined level.

[0028] The vacuum pump is configured to be powered off in response to the monitored
vacuum being equal to or greater than a predetermined lével.

10029] According to an aspect of an exemplary embodiment, a vacuum tumbling system
is provided for marinating a material, the system includes a vacuum sensor, an airtight driver, an
outer vacuum chamber configured to monitor and pull a vacuum, an inner vacuum tumbling
chamber configured to enclose a marinade mixture, liquid, and the material, contigured to be
disposed inside the outer vacuum chamber, and configured to pull the vacuum from the outer
vacuum chamber. The outer vacuum chamber monitors the vacuum through the vacuum sensor,

pulls the vacuum through the airtight driver, and tumbles the inner vacuum tumbling chamber 1n

response to the airtight driver being driven

BRIEF DESCRIPTION OF THE DRAWINGS

10030] [llustrative, non-limiting example embodiments will be more clearly understood
from the following detailed description taken in conjunction with the accompanying drawings.
[0031] FIG. 1 is a diagram illustrating én exemplary embodiment of a side view of a
vacuum tumbling system.

10032] FIG. 2 is a diagram illustrating an exemplary embodiment of a cross-sectional
view of a vacuum tumbling system

[0033] FIG. 3 is a diagram illustrating an exemplary embodiment of a cross-section view
of a vacuum tumbling system in which the inner tumbling vacuum chamber 1 has been placed in
the outer vacuum chamber 2.

[0034] FIG. 4 is a diagram illustrating an exemplary embodiment of a view of a vacuum

tumbling system, as viewed by a user.
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DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0035] Various example embodiments will be described more fully hereinafter with
reference to the accompanying drawings, in which some example embodiments are shown.
Example embodiments may, however, be embodied in many different forms and should not be
construed as limited to the example embodiments set forth herein. Rather, these example
embodiments are provided so that this disclosure will be thorough and complete, and will fully
convey the scope of the embodiments to those skilled in the art. In the drawings, the sizes and

relative sizes of layers and regions may be exaggerated for clarity. Like numerals refer to like

elements throughout.

[0036] It will be understood that, although the terms first, second, third etc. may be used
herein to describe various elements, these elements should not be limited by these terms. These
terms are used to distinguish one e¢lement from another. Thus, a first element discussed below
could be termed a second element without departing from the teachings of the embodiments. As
used herein, the term "and/or" includes any and all combinations of one or more of the associated
listed 1tems.

[0037] It will be understood that when an element is referred to as being "connected”,
“attached”, or "coupled" to another element, it can be directly connected, attached, coupled to the
other element or intervening elements may be present. In contrast, when an element is referred to
as being "directly connected”, “directly attached”, or "directly coupled” to another element, there
are no intervening elements present. Other words used to describe the relationship between
elements should be interpreted in a like fashion (e.g., "between" versus "directly between,’
"adjacent" versus "directly adjacent,” etc.).

[0038] The terminology used herein is for the purpose of describing particular example

embodiments only and is not intended to be limiting of the embodiments. As used herein, the

6
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singular forms "a," "an" and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms "comprises”
and/or "comprising,” when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements, components, and/or
groups thereof.

[0039] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which these embodiments belong. It will be further understood that terms, such as those defined
in commonly used dictionaries, should be interpreted as having a meaning that is consistent with
their meaning in the context of the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

[0040] FIG. 1 is a diagram illustrating an exemplary embodiment of a side view of a
vacuum tumbling system.

[0041] A vacuum tumbling system in FIG. 1 includes an inner vacuum tumbling chamber
1 and an outer vacuum chamber 2. As shown in FIG. 1, the inner vacuum tumbling chamber 1 1s
initially outside of the outer vacuum chamber 2. However, exemplary embodiments are not
limited, and the inner vacuum tumbling chamber 1 may be initially placed inside the outer
vacuum chamber 2.

[0042] In FIG. 1, the inner vacuum tumbling chamber 1 may be used to hold a material to
be marinated (e.g., meat), a marinade mixture, and a liquid for the marinade mixture. As shown
in FIG. 1, the inner vacuum tumbling chamber 1 looks very similar to a pot. Further, the inner

vacuum tumbling chamber 1 may include fins (not shown) on an inner wall of the nner vacuum
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tumbling chamber 1. The fins of the vacuum tumbling chamber 1 help to move the material to be
marinated to a top of the vacuum tumbling chamber 1.

[0043] The inner vacuum tumbling chamber 1 may include a lid 3. The lid 3 has a handle
that may be used for removing the inner vacuum tumbling chamber 1 from the outer vacuum
chamber 2. Further, the lid 3 may have a watertight seal around the outside. A handle of the lid 3
is at an elevated level, in comparison to an inner portion of the lid 3. However, the handle of the
lid 3 is at a same or a similar level as an outer rim of the lid 3. Further, the lid 3 may be
removable.

[0044] The inner vacuum tumbling chamber 1 may include a small hole 4 in a center of
the inner vacuum tumbling chamber 1. Further, the small hole 4 may by recessed at a bottom of
the inner vacuum tumbling chamber 1. The small hole 4, which is recessed at the bottom and at
the center of the inner vacuum tumbling chamber, is tied into an airtight driving system 8. The
airtight driving system 8 runs the tumbling action, and will described below.

10045] When a user wants to place the inner vacuum tumbling chamber 1 into the outer
vacuum chamber 2, the inner vacuum tumbling chamber 1 is tilted 15 degrees with respect to a
horizontal plane. Since the inner vacuum tumbling chamber 1 is tilted 15 degrees, the mner
vacuum chamber 1 has a lid 3 with a watertight seal to prevent liquid from escaping the inner
vacuum tumbling chamber 1.

[0046] When the user wants to place the inner vacuum tumbling chamber 1 into the outer
vacuum chamber 2, the inner vacuum tumbling chamber 1 is drawn into the outer vacuum
chamber 2. Further, another small hole (not shown) in a center of the lid 3 allows the vacuum to

be pulled in the inner vacuum tumbling chamber 1. The another small hole in the lid 3 also
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works as a pivot during the tumbling process to hold up the top of the mner vacuum tumbling
chamber 1.

[0047] A recess 6 at a bottom of the inner vacuum tumbling chamber 1 ties into the
airtight driving system or driver 8, and allows the inner vacuum tumbling chamber 1 to turn
during the tumbling process. Further, the inner vacuum tumbling chamber 1 has outer grooves 5
on an outside of the inner vacuum tumbling chamber 1 for inserting the inner vacuum tumbling
chamber 1 into the outer vacuum chamber 2.

[0048] However, exemplary embodiments are not limited to the above description. For
example, the inner vacuum tumbling chamber 1 may be various shapes, including cylindrical,
rectangular, hexagonal prism, etc. Further, the handle of the lid 3 of the inner vacuum tumbling
chamber 1 may have a depressed shape near a center of the lid 3. The inner vacuum tumbling
chamber 1 may also have no outer grooves 5 on the outside of the inner vacuum tumbling
chamber 1. The inner vacuum tumbling chamber 1 may have an attachment 9 that attaches to the
small hole 4, which is recessed at the bottom of the inner vacuum tumbling chamber 1. The
attachment 9 may provide a mating of the inner vacuum tumbling chamber 1 to the outer vacuum
chamber 2. Other embodiments and modifications would be apparent to one of ordinary skill in
the art.

10049] In FIG. 1, an outer vacuum chamber 2 may be a reinforced chamber in which the
inner vacuum tumbling chamber 1 is placed. Further, the reinforced chamber of the outer
vacuum chamber 2 may be a location where the vacuum is monitored and pulled.

[0050] The outer vacuum chamber 2 may have a reinforced lid 7. The remntorced hid 7
may be removable. The reinforced lid 7 has a handle at an elevated level, in comparison to an

inner portion of the reinforced hid 7.
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[0051] In the outer vacuum chamber 2, the airtight driving system 8 contains a circuit
board, a vacuum pump, a vacuum motor, and a tumbling motor. The vacuum is pulled in the
outside chamber through the airtight driving system 8. The small hole 4 in the center of the nner
vacuum tumbling chamber 1 allows the vacuum to transfer into the inner vacuum tumbling
chamber 1 from the outer vacuum chamber 2. The airtight driving system 8 may be disposed
inside the outer vacuum chamber 2, or may be disposed external to the outer vacuum chamber 2.

[0052] The outer vacuum chamber 2 creates and maintains the vacuum pressure
throughout the entire tumbling process by constantly measuring the vacuum pressure, and
powering on or off the vacuum pump and the tumbling motor during the tumbling process. The
tumbling motor maintains the tumble action throughout the tumbling process. The vacuum motor
maintains the vacuum throughout the tumbling process. The vacuum motor is turned on and off
based on the vacuum pressure as measured by a vacuum sensor (not shown), which may be
provided inside the inner vacuum tumbling chamber 1 or alternatively within the outer vacuum
chamber 2. The circuit board of the airtight driving system 8 may be used to drive signals to the
vacuum tumbling system. Therefore, the circuit board of the airtight driving system 8 may be
used to interface to and from the vacuum pump, the vacuum motor, and the tumbling motor. The
outer vacuum chamber 2 encloses the entire tumbling process. Therefore, the user is protected
from injury during the tumbling process. Further, the marinade mixture, the material to be
marinated, and the liquid are held within the outer vacuum chamber 2 even if they spill from the
inner vacuum chamber 1, and are not exposed (i.e., shown) to the user. Thus, exemplary
embodiments disclose a single step process that protects the user from being injured by the

internal moving parts.

10
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10053} The outer vacuum chamber 2 may be powered on and off by pushing an on/off
switch. The outer vacuum chamber 2 may be powered by an external electrical outlet or an
internal battery. For example, the circuit board, the vacuum pump, the vacuum motor, and the
tumbling motor may be powered by the external electrical outlet or the internal battery.

[0054] However, exemplary embodiments are not limited to the above description. For
example, the outer vacuum chamber 2 may have various shapes, including cylindrical,
rectangular, a hexagonal prism, etc. Further, the outer vacuum chamber 2 may have a mating
adapter 11 for mating with the attachment 9 of the inner tumbling vacuum chamber 1. The
handle of the reinforced lid 7 of the outer vacuum chamber 2 may have a depressed shape near a
center of the reinforced lid 7. The bottom of the outer vacuum chamber 2 may also be enclosed
and covered with a dome covering 10. Other embodiments and modifications would be apparent
to one of ordinary skill in the art.

[0055] FIG. 2 is a diagram illustrating an exemplary embodiment of a cross-sectional
view of a vacuum tumbling system. Since all of the elements of FIG. 2 have been described with
reference to FIG. 1, a detailed description of FIG. 2 will not be repeated.

[0056] FIG. 3 is a diagram illustrating an exemplary embodiment of a cross-section view
of a vacuum tumbling system in which the inner tumbling vacuum chamber 1 has been placed in
the outer vacuum chamber 2. Since all of the elements of FIG. 3 have been described with
reference to FIG. 1, a detailed description of FIG. 3 will not be repeated.

[0057] FIG. 4 is a diagram illustrating an exemplary embodiment of a view of a vacuum
tumbling system as viewed by a user. In FIG. 4, the handle of the reinforced lid 7 of the outer
vacuum chamber is shown with the depressed shape near the center of the reinforced lid 7.

Further, the handle of the reinforced lid 7 is at an elevated level, in comparison to an inner

11
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portion of the reinforced lid 7. In FIG. 4, the dome covering 10 is shown at an opposite end of
the reinforced lid. Further, in FIG. 4, the airtight driving system 8 is internally enclosed in the
outer vacuum chamber 2

10058] The foregoing is illustrative of example embodiments and is not to be construed
as limiting thereof. Although a few example embodiments have been described, those skilled in
the art will readily appreciate that many modiﬁcétions are possible in the exemplary
embodiments without materially departing from the novel teachings and advantages of the
embodiments. Accordingly, all such modifications are intended to be included within the scope
of the embodiments as defined in the claims. Therefore, it is to be understood that the foregoing
is illustrative of various example embodiments and is not to be construed as limited to the
specific example embodiments disclosed, and that modifications to the disclosed example
embodiments, as well as other example embodiments, are intended to be included within the

scope of the appended claims.

12



CLAIMS:
1. A vacuum tumbling system for marinating meat, the system comprising:
a vacuum Sensor;
an airtight driver;
5 an outer vacuum chamber configured to monitor and pull a vacuum; and

an Inner vacuum tumbling chamber configured to enclose a marinade mixture, liquid,
and the meat, configured to be disposed inside the outer vacuum chamber, and configured to
pull the vacuum from the outer vacuum chamber through a small hole which is recessed on a
bottom surface of the inner vacuum tumbling chamber,
10 wherein the outer vacuum chamber monitors the vacuum through the vacuum sensor,
pulls the vacuum through the airtight driver, and tumbles the inner vacuum tumbling

chamber in response to the airtight driver being driven.

2. The vacuum tumbling system of claim 1, wherein the airtight driver

15  comprises:
a vacuum pump configured to be powered on or off based on the monitored vacuum;
a vacuum motor configured to drive the vacuum pump for pulling the vacuum;
a tumble motor configured to tumble the inner vacuum tumbling chamber; and

a circult board configured to be connected to at least one of the vacuum pump, the

20  vacuum motor, and the tumble motor.

13
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3. The vacuum tumbling system of claim 2, wherein the vacuum pump 1s

configured to be powered on in response to the monitored vacuum being below a

predetermined level.

4, The vacuum tumbling system of claim 2, wherein the vacuum pump 1s

configured to be powered off in response to the monitored vacuum being equal to or greater

than a predetermined level.

5. The vacuum tumbling system of any one of claims 1-4, wherein the airtight

driver is configured to be disposed inside the outer vacuum chamber.

6. The vacuum tumbling system of any one of claims 1-4, wherein the airtight

driver 1s configured to be disposed external to the outer vacuum chamber.

7. The vacuum tumbling system of any one of claims 1-6, wherein the airtight

driver is configured to be driven by an external electrical outlet.

8. The vacuum tumbling system of any one of claims 1-6, wherein the airtight
driver 1s configured to be driven by a battery which is enclosed by the outer vacuum

chamber.

14
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9. The vacuum tumbling system of any one of claims 1-8, wherein the inner

vacuum tumbling chamber is tilted approximately 15 degrees with respect to a horizontal

plane when the inner vacuum is disposed inside the outer vacuum chamber.

5 10.  The vacuum tumbling system of any one of claims 1-9, wherein the inner
vacuum tumbling chamber comprises at least one fin on an inner wall of the inner vacuum

tumbling chamber to move the meat to a top of the inner vacuum tumbling chamber.

11.  The vacuum tumbling system of any one of claims 1-10, wherein the outer
10  vacuum chamber may have a mating adapter which mates with an attachment of the inner

tumbling vacuum chamber.

12. A method for marinating meat in a vacuum tumbling system, the method
comprising:
15 monitoring a vacuum in an outer vacuum chamber;

tumbling an inner vacuum tumbling chamber, which is configured to enclose a

marinade mixture, liquid, and the meat and configured to be disposed inside the outer
vacuum chamber; and
maintaining a predetermined vacuum level of the outer vacuum chamber based on a

20  value of the monitored vacuum,

15
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wherein the inner vacuum tumbling chamber is further configured to pull the vacuum
from the outer vacuum chamber through a small hole which is recessed on a bottom surface

of the inner vacuum tumbling chamber.

5 13. The method of claim 12, wherein the inner vacuum tumbling chamber i1s

tumbled by an airtight driver.

14.  The method of claim 13, wherein the airtight driver comprises:

a vacuum pump configured to be powered on or off based on the monitored vacuum;
10 a vacuum motor configured to drive the vacuum pump for pulling the vacuum;

a tumble motor configured to tumble the inner vacuum tumbling chamber; and

a circuit board configured to be connected to at least one of the vacuum pump, the

vacuum motor, and the tumble motor.

15 15. The method of claim 13 or 14, wherein the airtight driver 1s configured to be

disposed inside the outer vacuum chamber.

16.  The method of claim 13 or 14, wherein the airtight driver is configured to be

disposed external to the vacuum chamber.

20
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17. The method of any one of claims 13-16, wherein the airtight driver 1s

configured to be driven by an external electrical outlet.

18.  The method of any one of claims 13-16, wherein the airtight driver is

5  configured to be driven by a battery which is enclosed by the outer vacuum chamber.

19.  The method of claim 14, wherein the vacuum pump 1s configured to be

powered on in response to the monitored vacuum being below the predetermined vacuum

level.
10
20.  The method of claim 14, wherein the vacuum pump is configured to be
powered off in response to the monitored vacuum being equal to or greater than the
predetermined vacuum level.
15 21. A vacuum tumbling system for marinating a material, the system comprising:

a vacuum Sensor;
an airtight driver;

an outer vacuum chamber configured to monitor and pull a vacuum;

an 1nner vacuum tumbling chamber configured to enclose a marinade mixture, liquid,

20 and the material, configured to be disposed inside the outer vacuum chamber, and configured

to pull the vacuum from the outer vacuum chamber;
17
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10

15

20

wherein the outer vacuum chamber comprises an opening through which the airtight
driver communicates with the inner vacuum tumbling chamber, and the vacuum 1s pulled
from the outer vacuum chamber through the hole of the inner vacuum tumbling chamber and

through the opening of the outer vacuum chamber.

22.  The vacuum tumbling system of claim 21, wherein the outer vacuum chamber
monitors the vacuum through the vacuum sensor, pulls the vacuum through the airtight
driver, and tumbles the inner vacuum tumbling chamber in response to the airtight driver

being driven.

23.  The vacuum tumbling system according to any one of claims 1-11, wherein

the outer vacuum chamber comprises an opening through which the airtight driver

communicates with the inner vacuum tumbling chamber, and the vacuum is pulled from the
outer vacuum chamber through the hole of the inner vacuum tumbling chamber and through

the opening of the outer vacuum chamber.

24.  The vacuum tumbling method according to any one of claims 12-20, wherein
the outer vacuum chamber comprises an opening through which the airtight driver
communicates with the inner vacuum tumbling chamber, and the vacuum i1s pulled from the
outer vacuum chamber through the hole of the inner vacuum tumbling chamber and through

the opening of the outer vacuum chamber.
18
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