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(57) Abstract: Systems (200) and methods (800) for causing certain operations to be performed by a Vacuum Packaging Appliance
("VPA"™). The methods comprising: detecting when container material is at least partially disposed within a transparent vacuum
chamber of the VPA using a proximity sensor mechanism; communicating a signal from the proximity sensor mechanism to an elec-
tronic circuit of the VPA in response to the detection of the container material within the vacuum chamber; and triggering a perform -
ance of a first operation by the VPA in response to the reception of the sign al by the electronic circuit, The first operation is selected
from the group comprising mechanical clamping operations to clamp the container material in position, vacuum operations to extract
fluid from within a container defined by the container material, and heat sealing operations to create a heat seal along an open end of
the container.
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YVACUUM SEALER WITH A SOLID STATE PROXIMITY DETECTOR
CROSS-REVERENCE TO RELATED APPLICATIONS

(8061} The present apphication clatms priority to 1.8, Provisional Patent Application No.

61/757,33¢ filed on Januvary 28, 2013,
RACKGROUND OF THE (INVENTION
Statement of the Technical Field

18802} The inventive arrangements relate to Vacown Packaging Appliances ("VPA™}. More
particularly, the invention concerns VEA employing solid state proximity detectors for detecting

when a container is inserted info the VPAL
Description of the Related Axt

i6803] Various appliances are used for vacuum packaging purposes io protect perishables
and other products against oxidation. Such appliances typically use heat sealing elements to
form seals at open ends of coniainers. The heat sealing elements can include one heat sealing bar
or two adjacent heat sealing bars over which an open end of a contaner is placed. Priorto
formation of a heat sesl, a container may be evaruated of excess motsture and air through the use
of at least one vacuum pump. The evacuation of motsture and air from the container minimizes

the spoiling effects of oxygen on perishables and other products.

D304} Such appliances may also comprise a means for detecting when the container is
properly inseried therein, The means typically comprise mechanical flags configured to initiate
the recognition that a container has boen inserted into the respective appliance. For example, at
feast one mechanical structure {e.g., penduloms and springs) is provided within the appliance (o
detect whether a container material i3 inserted properly within the appliavce {e.z., across a
majority of an entire length of & vacuum chamber trough). Such detection cccurs when st least g
portion of the mechanical siructure is caused to wove, Moverent of a mechanical flag is

accomplished by inserting more bag material info the appliance,
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3045} Drespite the advantages of the mechanical flag approach to detect when container
material is inserted properly into & vacuum applispce, i suffers from certain drawbacks. For
example, the mechanical structure could cause container material to wrinkle, thereby resulting in
g false detoction or other error. Also, the mechanical structures of this approach are relatively

mechanically complex and expensive,
SUMMARY OF THE INVENTION

{8066} The present invention concerns apparatus and methods for causing certain operations
i be performed by 2 VPA. The methods comprise detecting when container material is at least
partially disposed within g iransparent vacuum chamber of the VPA using a proximity sensor
mechanism. This detection can be performed in response to a ld of the VPA being locked in a
closed position. Next, a signal is communicated from the proximity sensor mechaniom 10 an
electronic circuit of the VPA in response to the detection of the contatner material within the
vacuu chamber. In response fo the reception of the signal by the electronie oireuit, the
performance of a first operation by the VPA is triggered. The first operation can be selscied
from the group comprising at least one of mechanical clamping operations o clamp the
container material in position; vacuum operations to extract fluid from within a container defined
by the container material; lock releasing operations to allow actuation of a cotting device; heat
sealing operations 1o create a heat seal along an open end of the container; and lowering

operations 1o transition a cuiting device from a retracted position info a cutling position.

(64071 In some scenartos, the VPA has an automatic dispensing featnre. As such, the
methods may further comprise automatically dispensing container matenial from aroll of
container material disposed in the VPA, The proximity sensor mechanism can further detect
when an amount of condainer material conigined on a roll disposed within the VPA is at or below
a certain level. When such detection is made, at least one of the following operations can be
performed by the VPA: suspend gutomatic dispensing operations; and release a lock locking a Iid

of the VPA tn a closed position,

{80308 In these and other scenarios, the proximity sensor mechanism may be disposed within
the VP A at a location {1} between 3 roll of container matenial and s vacuum trough or {2}

between a front panel and the vacuum trough. Additionally, the proximity sensor mechanism

S
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can comprise: an emitter configured to emit light in proximity to and in a direction towards 2
vacuum chamber of the VPA, and a detecior configured to detect the light reflected from the

contaiper material disposed in the VPA.
BRIEF DESCRIPTION OF THE DRAWINGS

{30097 Embodiments will be described with reference to the following drawing Hgures, in

which like mumerals represent like items throughout the figures, and 1n which:

18G18] Fig5. 1 is a schematic iHlustration of an exemplary container that is useful for

understanding the present invention.

EHEY: FICG, 2 is a perspective view of an exemplary VPA that is usetul for understanding the

present invention.

{G013] FEG. 3 is a perspective view of the exemplary VPA of FIG. 2 with a lid in an open

position.

HEERY FIG. 4 s a top view of the VPA of FIGS, 2-3 with the lid removed and a portion of a

base cutaway.
{141 FIG. 5 is a cross-section of the VPA of FIGH. 2-4.
{6815] FIG. 6 is a rear view of the VPA of FIGS. 2-5.

[0016] FIG. 7 is a schematic Hlusiration that is useful in understanding exemplary operations
of a proximity sensor mechamsin,

{6617} FIG. § is a flow diagram of an exemplary method for cansing certain operations to be

pertormed by a VPA,
DETAILED DESCRIFTION

18G18] it will be readily understond that the componenis of the embodiments as generally
described herein and illustraied in the appended figures could be arranged and designed in g wide

variety of different configurations. Thus, the following more detailed deseription of various

L
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embodiments, as represented in the figares, s not intended to Hmit the scope of the present
disclosure, but is merely representative of various embodiments. While the various aspects of
the embodiments are presented in drawings, the drawings are not necessarily drawn to scale

uniess specifically indicated.

{OG1%] The present invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described embodiments are to be considered in all
respects as iHustrative. The scope of the invention is, therefore, indicated by the appended
clatms. All changes which come within the meaning and range of equivalency of the claims are

10 be embraced within their scope.

18638} Reference throughout this specification to features, advantages, or similar language
does not iroply that all of the features and advauntages that may be realized with the present
invention should be or are in any single embodiment of the nvention. Rather, language referring
to the features and advantages is understood to mean that a specific feature, advantage, or
characteristic described in connection with an embodiment is included in af Jeast one
embodiment of the present invention. Thus, discussions of the features and advantages, and
sirntlar language, throughout the specification may, but do not necessarily, refer to the same

embodiment.

[O021] Furthermore, the described features, advantages and characteristics of the invention
may be combined in any suttable manner in one or more embodiments. One skifled in the
relevant art will recognize, in light ot the description herein, that the invention can be practiced
withouot one or more of the specifie features or advantages of a particular embodiment. In other
instances, additional features and advantages may be recognized in certain embodiments that

may not be present in all embodiments of the invention.

{6822} Reference throughout this specification to “one embodiment”, “an embodiment”, or
sirnilar language means that a particular feature, structure, or characteristic described in
connection with the indicated embodiment is included in at least one embodiment of the present
mvention. Thus, the plrases “in one embodiment™, “iu an embodiment”, and similar langnage

throughout this specification may, bui do not necessarily, all refer to the same embodiment.
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{08231 As used in this document, the singular form “a”, “an”, and “the” include phural
references unless the context clearly dictates otherwise. Unless defined otherwise, all technical
and scientific termes used herein have the same meanings as commmonty understood by one of
ordinary skill in the art. As used in this document, the term “comprising” means “inchading, but

not Hmited 10™.

18024} The present invention generally concerns systems and methods for causing ceriain
operations 10 be performed by a VPA. The methods comprise detecting when container material
is at least partially disposed within a transparent vacuum chamber of the VPA using a proximity
sensor mechanism. This detection can be performed in response fo a Hid of the VPA being
locked in g closed position. Next, a8 signal is communicated from the proximity sensor
mechanism to an elecironic circutt of the VP A in response to the detection of the container
material within the vacuum chamber, In response to the reception of the signal by the elecironic
cireuit, the porformance of & fivst operation by the VPA is wriggered. The first operation can he
selected from the group comprising at least one of! mechanical clamping operations to clamp the
containgr material in position; vacuum operations to extract flaid from within a container defined
by the container matenial; lock releasing operations to allow actuation of a cuiting device; heat
aealing operations o create g heat seal along an open end of the container; and lowering

operations to transition a cutling device from a refracted posifion info 2 cutiing position,

[B025] MNotably, the present invention has certain advantages over conventional VIP'As. For
example, YPAs employing the mechanical flag approach described in the background section of
this docwrmpent sutters from certain drawhacks. For example, the mechanical flag strochure conld
cause coniajner yuaterial to wrinkle, thereby resulting in a false detection or other error. Such
talse detection has been climinated by the present invention since the proximity sensor is never
in contact with the container material, Also, the mechanical structures of the conventional
mechanical flag approach are relatively mechanically complex and expensive, as compared {0
the proximity sensor mechanism of the present invention.

8326} Embodiments will now be described with reapect to FIGS. 1-8. Embodiments
generally relate to VP As configured o seal perishables or other products within g container. An
example contaiper 100 comprising at least one seal formed along an edge thereof is provided in

Fi(a. 1. The comtainer can include, but 1s not limited to, a plastic bag 102 with one or more seals

i
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184, 196, 108, 110 formed on edges thereof. At least one of the seals 118 is formed by a VPA,
if less than all of the seals are formed by the VPA, then the remaining seals may have been pre-
formed at a factory. In all cases, perishables 112 or other products may be disposed in the

container 108 for protection against oxidation.

{00271 An exemplary archifecture 200 for 3 VPA is provided in FIGS. 2-6. VPA 280 is
generally configured to evacuate and seal a container {¢.g., container 100 of FIG. 1), VPA 206
may also be configured to dispense a material that can be used to form the countainer, In this
case, VPA 286 comprises a base 218 with a storage compariment 382 formed thersin. The
storage compartment 382 is provided for at least partially housing a roll 364 of flexible container
material. In some scenarios, the flexible contaiver material comprises a multi-layer plastic
material with at least two edges baving pre-formed seals therealong {e.p., seals 106 and 108 of
FIG. 1), The roll 304 may be stored in the storage compartment 382 with or without any support

mechanisms. In both cases, the roll 384 is free to at least rotate within compartment 362,

{60281 A pivoting lid 202 is hingedly coupled to the base 210 of the VPA 268, In this
regard, the pivoting lid 282 can be transitioned between a closed position shown in FIG. 2 and an
open position shown in FIG. 3. A user may manually canse such a transition using a lip 212
tormed on an exterior front edge of the Hd 202. The lp 212 allows the user to casily grasp and
pivot the Hid 282 about its pivot point for fransitioning the lid to and from its closed position or
its open position. The pivot point is defined by the hinge(s) (not shown) pivotally coupling a

rear bottom edge 314 of the Hd 202 to the base 218,

28] The 1id 202 may be locked into the closed position via a latch mechanism 316, 318,
326 The latch mechanism comprises a depressible lever 316 and two hooks 318, 320 configured
to engage latch cams (not shown) disposed in the base 218, In this regard, the latch cams are
accessible to the hooks 318, 320 via apertures 322, 342 formed in the base 230, Notably, the
hooks 318, 328 are sized and shaped to pass through respective apertures 322, 342 when the lid
282 is pivoted in the divection of arrow 324 info the closed position. The lever 316 allows a user
o cause the hooks 318, 328 to lockingly engage the latch cams so that the 1id 202 s locked into
its closed position. The hooks can be disengaged from the laich carns automatically by the VPA

208 or manually by the user via the lever 316, In the manual scenario, the lever locks the laich
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mechanism when moved in a downward direction and unlocks the latch mechanism when moved

ut an upward direction.

9834} When the pivoting lid 202 is in iis closed position, it encloses the roll 384 within the
storage compartment 302, as shown in FIG. 2. Also, container material can be astomatically
dispensed from the storage compartment 382 inie a vacuuan chamber of the VPA 200,
Additionally or alternatively, the pivoting lid 202 can allow a section of container material to be
manually dispensed from the storage compartment 302 when it is in its open position, as shown
in FIG. 3. Onee at least a portion of the container material is dispensed from the storage

compartment 302, the pivoting iid 202 can be returned to its locked closed position.

{8031} In antomatic dispensing scenarios, a proximity sensor mechanism 46€, 462 can be
provided to perform certain operations subseguent to the placement of the pivoting Hd 282 in its
locked closed position. The proximity sensor mechanism 468, 462 will be described in detail
below. Still, 1t should be understood that the proximity sensor mechanism 468, 462 can detect
when the roll 384 is running out of container material {e.g., the amount of container material
contained on the roll is at or falls below a certain level), Upon such detection, the proximity
sensor mechanism 464, 462 can generate and communicate  signal to electronic civcuitry of the
VEA 200 so as to trigger certain operations. The operations can include, but are not lmited to,
the following: terminating or suspending automatic dispensing operations; releasing the latch
mechanisty locking the Hd in its closed position; and/or cutputiing an indicator to a user of the
VPA indicating that the roll needs to be replaced. After replacement of the roll, the automatic

dispensing operations can be re-started,

{68324 In some scenarios, the proximity sensor mechanism 460, 462 is disposed between the
roll 384 and a vacoum trough of the VPA, as shown in FIG. 4. The present invention is not
limited in this regard. For example, the proximity sensor mechanism 468, 462 alternatively or
additionally can be at least partially disposed between a front panel/surface of the VPA and the
vacuum trough.

{6633] Mext, the proximity sensor mechanism 468, 462 can be used to determine whether the

dispensed container material s in a proper posttion within the VPA (Le., determine that the

container material is not folded or wrinkled). 1fitis determined that the dispensed container
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malerial is properly positioned within the VPA, then 2 clamping mechaniam can be actuated for

purposes of clamping the dispensed container material in position.

[6034] The section of clamped container material may then be cut from the roil 384, The
cutting is achieved using a cufting device 204 integrated within the VPA 208, Such cutting
device arrangements are well known in the art, and therefore will not be described in detail
herein. Sl it should be understood that the cutting device 204 is moveably disposed within a
track 286 formed in the pivoting lid 202 of the VPA 200, Any container material disposed below
the cutting device 204 can be cut simply by sliding the cutting device 204 back and forth {or

night and left) as shown by arrow 208 within the track 206,

18035] In some scenarios, the above detection(s) by the proximity sensor mechanism 460,
462 can irigger certain mechanical and/or electronic operations by the VPA for facilitatin g the
cutting of the dispensed container material. For example, a locking mechanism {not shown) o ay
be released thereby allowing the cutting device 284 1o be actuated automatically or manually.
Additionally or alternatively, the cutting device 204 can be Jowered into position via a lowering
mechaunisi (not shown for ease of explanation) in response fo said detection. Such fowering
mechanisms are well known in the art, and therefore will not be described herein. S4l, it should
be understood that the lowering mechanism can include, but is not limited i, an mflatable

bladder, a pnevmatic cylinder, a hydraulic cylinder, resilient members, and/or electro-magnets.

{6036} Next, the cut section of container material is used to form a partially sealed container
into which perishables or other products (e.g., items 112 of FIG. 1} can be disposed. In this
regard, the VPA 280 is used to form a seal (e.g., seal 184 of FIG. 1) in an open end of the ont

section of container maaterial,

{8037} The seal is formed vsing a sealing mechanism of the VPA 208, The sealing
mwechanism comprises a bumper 334 and at least one heat sealing strip 336, 338, At least one of
the components 334-338 of the sealing mechanism can be retractable for various reasons. Still,
at this time it should be understood that the bumper 334 is disposed on the pivoting lid 202 and
the heat sealing strip 336, 338 is disposed on the base 218 of the VPA 200. Embodiments of the
present invention are not limited in this regard. For example, the bumnper 334 can aliernatively

be disposed on/in the base, while the heat sealing strip 336, 338 is disposed on/in the pivoting lid
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282, In sll cases, the bumper 334 and hest scaling strip 336, 338 are arranged to mate against
each other when the Hd 282 is in tis closed position and a heat seal 19 {0 be formed. In effect, the
open end of the coutainer material can be sandwiched between elements 334, 336, 338 of the
sealing mechanism. Thereafter, heat can be applied to the open end of the container material via

the hest sealing strip 336, 338 so as to form 4 heat seal {e.g., seal 118 of FIG. 1} thereon.

{B038] After the perishables or other products have been disposed within the partially sealed
container, the remaining open end of the partially sealed container is placed within the VEA 268,
Next, the lid 282 is onee agsin transitioned into its locked closed position. Thereatter, the
proximity sensor mechanism 468, 462 can detect when the remaining open end of the partially
sealed container is disposed properly within the VPA so as to at least partially protrude into a

fower vacwum trough 386, Upon such detection, mechanical clamping operations and/or vacunm

operations of the VP A 288 can be triggered.

100391 The vacuum operations performed by the VPA 206 involve evacuating excess
maisture and alr from the interior of the partially sealed container. The evacuation of excess
moisture and air is achieved using at least one vacuum pump {not shown} and a sealed vacuum
chamber. The evacuation of moisture and air frow the container minimizes the spoiling effects
ot oxvgen on perishables and other products, Once a predetermined pressure is reached in the
vacum chamber as measured by 2 pressure sensor 366, a seal {o.g., seal 116 of FIG. 1)is
formed along the remsiving open end of the partially sealed container inserted into the VPA 280,
wherehy @ hermetically sealed container is provided which reiains the freshness of the confents

therent,

1080401 The sealed vacwun chamber s formed by elements of the base 210 and 1id 262,

More specifically, the base 218 comprises the lower vacuum trough 386 and a gasket 308,
Similarly, the pivoting lid 282 comprises an upper vacuurn irough 318 and a gasket 312, The
troughs 386, 310 and gaskets 388, 312 are arranged to be respectively vertically and horizontally
aligned with each other when the lid 282 i¢ in iis closed position 5o a3 to form a composite scaled

vaciuam chamber,

{60411 A Vacuurn Motor Assembly (“VMA™) 344 is disposed in the base 218 behind the

lower vacuwm trough 386 for providing evacuating suction within the sealed vacoum chamber,
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Once a predetermined pressure is reached in the vacuum chamber as measured by a pressure
sensor 586, current can be applied to the heat sealing strip{s) 336, 338 for heating the same to a
specified temperature {e.g., 160° C 1o 2007 C}. Notably, in some scenarios, the vacuum
operations are not completed until some specified time after formation of the seal. This ensures
that any additional food or moisture between the two film layers between the newly formed scal

and respective open end of the container are removed.

{80427 The forgoing vacuum and sealing operations are controlied by the user through use of
a control panel 326, In some scenarios, the control panel 326 s only operstive when the lid 282
s in its locked closed position. The control panel 326 is disposed on the base 218 s0 as to be
directly adjacent to the lid 262 when it is in the closed position, as shown in FIG. 2. The control
panel 326 comprises electronic contrel cireuttry 384, The electronic contrel circuifry 584 may
be at least partially disposed on a circuit board 328. The circnit board 328 is located directly

heneath the user interface 338 of the control panel 326.

{80431 The electronic control circuitry 504 1s electrically connected o the VMA 348, scaling
mechanism 334-338, proximity sensor wechanism 4648, 462 and/or power circuit of the VPA
28, Operations of some or all of these components 332-348, 468, 462 arc controlled by the
clectronic control circuitry 384, In this regard, the electronic control circutry 584 can include,
bt is not himited to, a microprocessor 882, a sysiew bus, a memory, a system interface and/or
other hardware/software elements. The memory can comprise volatile memory and gon-volatile
memory. Various types of information can be stored in the memory. Such information includes,
but is not limited to, processing results, control programs, parameter values, and/or measurement

values.

16044} The other hardware elements may comprise, but are not limited to, temperature
sensors 424, 426, The temperature sensors 424, 426 are disposed adjacent to or in proximity to
the heat sealing strip{s) 336, 338, respectively, In some scenarios, the temperature sensors 424,
426 are located at various locations along the entive length of the heat sealing strip 336, 338, In
other scepanios, the temperature sensors can alternatively or additionally be disposed on the

length of the bumper 334,
{451 The temperature sensors 424, 426 are provided to continuously or periodically

ig
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measure the temperature of the heat scaling strip(s) 336, 338, Such temperature detection can be
used 1o ensure that the proper sealing temperature is being applied along the entire width of the
container during the heat sealing process, as well as optionally control when the heat sealing
strips are raised and/or lowered. In this regard, messurement values ouiput from the temperature
sensors 424, 426 are communicated to the electronic control circuitry 504 for finther processing.
For example, the microprocessor 502 may be configured to determine 2 mean average
temperature of the heat sealing stripd{a} 336, 338 and adjust cwrrent output thereto accordingly.
Current can be applied to the heat sealing strip(s) 336, 338 for a predetermined period of time

such that the femperature thereof is sufficient for forming 2 seal on an open end of a container.

{86446} The other hardware elements may also comprise a liquid level sensor 10, The liquid
tevel sensor 518 is configured to detect an amount of accumulated Houid in a drip tray 3588 of the
VEA 288, The drip tray 358 rests in the lower vacuum trough 366 during operation of the VPA
286 for collecting excess hgunids evacuated from the container {e.g., container 108 of FIG. 1.
The drip tray 358 can be removed fromw the lower vacuum trough 3646 so that the evacnated Hquid
can be discarded. The higuid level sensor 818 {acilitates a determination by the electronic control
ireuitry S84 as to when the excess lignid shonld be removed. In this regard, the output of the
iguid level sensor $16 is communicated to the electronic control circuitry 584 for further
processing. This processing invelves analyzing the output of the Hauid level sensor 518 to detect
when the Hguid in the drip tray 338 exceeds a particular threshold level, When this condition
exisis, the electronic control eircuitry 584 may perform operations to temporarily disable the
VMA 348 and heat sealing clements 336, 338, as well as indicate to the user that the excess
liguid should be removed from the drip tray 356, Once the excess Hauid is removed, the YMA

348 and heat sealing elemenis 336, 338 are once again enabled,

{6047] The user interface 338 can include, but is not limited to, switches 402-406, Light
Emitting Diodes ("LEDs™) 488-422, and/or a display screen (not shown). One or move of the
switches can be a power switch configured to enable the turning on and/or off of the VPA 288,
When the power switeh 15 inn its “turned on” position, power is supplied o the electronic control
circuitry 384 from a power circuit of the VPA 200 (e.g., travsformer 332 and/or a battery). The
power circuit can include an internal power source {e.z., a battery} or a plug 588 for connecting

the VPP A 280 to an external power source {e.g., 2 wall mount socket).

B
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{8048} Une or more of the switches 462-486 can be coufigured to enable 8 user to control the
hest sealing operations. The same or different switch 402-406 can be configured to control the
vacuum operations. For example, in some scenarios, it may be desivable to commence ounly the
heat sealing operations for sealing an open ond of the container material after being cut and prior
to being filled with perishables or other products. Additionally, it may be desirable to
commence: the vacuum operations once the perishables or other products have been inserted into
the partially sealed container; and the heat sealing operations subsegquent to the cvacuation of at
least some fluid from the interior of the container during the vacuum operations. Une or more of
the LEDs 408-422 or other indicia of the conirol panel 326 can be used to indicate to the user
when the heat sealing operations and/or the vacuum operations are being performed and/or have
been completed. For example, an LED may emit red light when the heat sealing operations are
being performed. Once the heat sealing operations are completed, the LED can cease emitting

Hight.

18049} As noted sbove, 5 proximity sensor mechanism 468, 462 is provided for detecting
pre-defined conditions. For example, the proximity sensor mechanism 468, 462 is configured to
detect when a container material is disposed below the cutting device 284 and/or for detecting
when an open end of a partially sealed container is disposed within the VPA 208 50 as to at least
partially protrude into a lower vacuum trough 386, In response to detecting at least one pre-
defined condition, certain mechanical and/or electronic operations of the VA 289 can be
triggered and/or performed. For example, one or more of the following operations can be
triggered in response to said detection: terminating or suspending automatic dispensing
operations of a VPA; releasing a locking mechanism s0 as (o allow the cutting device to be
setuated awtomatically or manually; lowering the cutting device into position via a lowering
mechanism; initisting clamping operations by the VPA, inittating vactuun operations by the

VPA; and/or initiating heat sealing operations by the VPA.

HEE RS Referring now to FIG. 7, there is provided a schematic tllustration of an exemplary
proximity sensor mmechanism 788 that is useful for understanding the present invention.
Proximity sensor mechanism 700 is generally configured to detect the presence of a nearby
object without any physical contact therewith. The object can include, but is not limited to, at

least a portion of' a sealed or partially sealed container. The object being sensed is also referred

12
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to herein as the proximity sensor mechanism’s target. Different proximity sensor mechanism
targets demand different types of sensors. For example, if the container material is plastic, then
the sensors may comprise g photoelectric sensor, In this case, the proximity sensor mechanism
786 comprises an emitier T8I and a detector 704, The emitier 762 is configured to emit an
electromagnetic radiation (infrared, for instance) 710, The detector 784 is configured to detect
any changes in the feld or return signal 712, Such emitters and detectors are well known in the
art, and therefore will not be described herein. However, the specific use of such emitiers and

detectors as described herein is not known in the art, and therefore is novel,

j0051] “he sensor arrangement shown in FIG. 7 i3 a refro-reflective arrangement,
Accordingly, the emitter 762 and the detector 784 are placed at approximately the same
horizontal distance §¥ {¢.g., distance 48¢ of FIG. 4) from the lower vacuum trough 386, The
emitter 782 and detector 784 are also offset from one another by a distance Doger. Bmtbodiments
of the present invention are not limited to this particular arrangement of the emitter and detector.

Other arrangements can be used which are suitable for g particular application,

{08521 As noted above, the detector 784 is configured to detect light reflected off of a
contaimer 788, In the VPA scenario, the container 788 is disposed within a lower vacuum trough
{e.2., lower vacuum trough 386 of FIG. 3) thereof. Therefore, in order to allow such detection,
the lower vacuum trough is formed of a travsparent material through which light (e.g., infrared

light} can pass, such as clear plastic.

[8G53] The detection of light reflected off of a container by the detecior 704 will trigger the
performance of certain operations by a VPA {e.g., VPA 200 of FIG. 2}. For example, upon the
detection of reflected light, the proximity sensor mechanism 788 generates and communicates a
signal to the electronic control circuitry (e.g., electronic control circuitry 584 of FIG. §). Fa turn,
the electronic control civcuttry causes: {1} automatic dispensing operations of the VPA to be
terminated or suspended; (2) a focking mechanism to be released so as to allow the cutting
device 10 be actuated automatically or manually; (3) a cutting device {e.g., cutting device 204 of
FIG. 2) to be lowered into position via a lowering mechanism; {4} clamping operations to be

mitiated; (5) vacuum operations to be indtiated; and/or (6) heat sealing operation to be initiated,
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1547 Referring now o FIG. 8, there is provided 2 flow diagram of an exemplary method
&84 for causing certain operations to be performed by a VPA {e.g., VPA 288 of FIG. 2). Method
806 can include more or less steps than those shown in FIG. 8. For example, the YPA may have
an automatic dispensing feature. In this case, method 888 may coroprise optinnal steps §04-808,
ifthe VPA docs not have such an antomatic dispensing feature, then method 800 can be absent

of optional steps B04-808.

180853 Referring again to FIG. 8, method 888 begins with step 882 and continues with
optional step 804 where container material is antomaiically dispensed from a roll of container
material disposed in the VPA. Next in step 806, a proximily sensor mechanism detects when an
amount of container material contained on the roll is at or below a certain fevel. When such
detection is made {as shown by step BOB), at least one of the following operations can be
pertormed by the VPA: suspend automatic dispensing operations; release a lock locking a lid of

the VPA in a closed position; and output an indicator to a user that the voll needs to be replaced.

66361 The proximity sensor mechaunism can performy other detection operations, as shown
by atep 814, Iu step 819, the proximity sensor mechanism detects when container material i at
least partially disposed within a transparent vacoum chamber of the VP A using a proximity
sensor mechanisny, This detection can be performed in response to a hid of the VPA being
locked in a closed position. In a next step %12, a signsl is communicated from the proximity
sensor mechanisn to an electrondc cirenit of the VP A in vesponse to the detection of the
confainer material within the vacoum chamber. Thereafter, the performance of a first operation
by the VPA is triggered, as shown by siep 814, The first oporation can be selected from the
group comprising at least oue of mechanical clamping operations to clamp the container
material in position; vacoum operations to extract flnid from within a container defined by the
container material; heat sealing operations {o creste a heat scal along an open end of the
container: lock releasing operations to allow actuation of a cutting device, and lowering
operations to transition & cutiing device from a retracted position nto g cutting position. Upon
completing step 814, step 816 is performed where method B8¢ ends or other processing is

performed.

14
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18657} In these and other scenarios, the proximity seusor mechanism may be disposed within
the VPA at a location {1} between a roll of container material and a vacuum trough or (2}
between a front panel and the vacnum trough. Additionally, the proximily sensor mechanisi
can comprise: an emitter coufigured fo emit light in proximity to and in a direction towards a
vacunm chamber of the VPA; and a detector configured to detect the Hght reflected from the

container material disposed in the VPA

{B05%] Although the invention has been illustrated and described with respect (o one or more
implementations, equivalent alterations and modifications will occur to others skilled in the art
upon the reading and onderstanding of this specification and the annexed drawings. In addition,
while a particular feature of the jnvention may have been disclosed with respect to only one of
several impiementations, such feature may be combined with one o more other features of the
other implementations as may be desired and advantageous for any gives or particular
applization. Thus, the breadth and scope of the present invention should not be Himited by any of
the above described embodiments. Rather, the scope of the invention should be defined in

accardance with the following claims and their equivalends.

15
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CLAIMS

We claim:

L. A method for causing certain operations to be performed by a Vacuum Fackaging
Appliance {“VPA”), comprising:

detecting when a container material is at least partially disposed within a vacuum
chamber of the VPA using a prostimity sensor mechanisny

communicating a signal from the proximity sensor mechanism to an electronic circuit of
the VPA in response to the detection of the container material within the vacuum chawber; and

triggering a performance of a first operation by the VPA in response to the reception of
the signal by the electronic circuit, where the first operation is selected from the group
comprising mechanical clamping operations to clamp the container material in position, vacuum
operations to extract thid from within a container defined by the container material, and heat

sealing operations to create g heat seal along an open end of a container,

The method according to claim |, wherein the detecting step is performed in response {o

]

a lid of the VPA being locked in a closed position.

The method according to claim 1, further including antomatically dispensing container

(9

material from a roll of container material disposed in the VPA.

4. The method according to claim 3, further including detecting by the proxamity sensor
mechanism when an amount of container material contained on a roll disposed within the VPA 18

at or helow a certain level,

5. The method according to claim 4, further including performing at least one of the
following operations in response io the detection that the amount of container material contained
on the roll is at or below the certain level:

suspend automatic dispensing operations; and

release a lock focking a Hid of the VPA in a closed position.

16
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6. The method according to claim 1, wherein the group from which the first operation is
selected further comprises at least one of!

lock releasing operations to allow actuation of a cutting device; and

fowering operations to transition a cutting device from a retracted position info a cutting

position.

7. The method according to olaim 1, wherein the proximity sensor mechanism is disposed
within the YPA at a location {1) between a roll of container material and 3 vacuum trough or (2)

between a front panel and the vacuum trough.

g, The method according to claim 1, further including emitting light in proximity to and in g

direction towards & vacuum chamber of the VPA,

8. The method according to claim 8, further including detecting the Hght reflected from the

container material disposed in the VPAL

10, A Vacuum Packaging Apphance (“VFA”™), comprising:

a proximity sensor mechanism configured to (1) detect when container material is at least
partially disposed within a vacuum chamber of the VPA, and {2) communicate a signal to an
electronic circuit of the VPA in response io the detection of the conlainer material within the
vacoum chamber; and

the electronic circutt configured to trigger a performance of a first operation by the VEA
in response to the reception of the signal from the proximity sensor mechanism, where the first
operation is selected from the group comprising mechanical clamping operations fo clamp the
container material in position, vacunm operations o extract fuid from within a container defined
by the container material, and heat sealing operations to create a heat seal along an open end of

the container,

11, The VPA according to claim 10, wherein the proximity sensor mechanism performs

detecting operations in response to a Hd of the VPA being locked in a closed position.

t7
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iZ The YPA according to claim 10, wherein the electronic circuit is further configured to
& &

o

automatically dispense container material from a roll of container material disposed 1n the VPA,

13, The VIA according to claim 12, wherein the proximity sensor mechanism is further

configured io detect when an amount of container material contained on a roll disposed within

the VPA is at or below g certain level.

14,  The VPA according to claim 13, wherein the clectronic circuit performs at least one of
the following operations in response to the detection that the amount of container material
contained on the roll is at or below the certain level:

suspend automatic dispensing operations; and

release a lock locking a lid of the VPA in a closed position,

15, The VPA according to claim 10, wherein the group from which the first operation s
selected further comprises at least one of!

fock releasing operations to allow actuation of a cutting device; and

lowering operations to transition a cutting device from a refracted position into a cotting

position.

16, The VPA according to claim 10, wherein the proximity sensor mechanism is disposed
within the VPA at a location {1} between a roll of container material and a vacuum trough or (2)

between a front panel and the vacuum trough.

17 The VPA according to clatm 10, wherein the proximity sensor mechanism includes an
emitter configured to emit light tn proximity to and in a direction towards a vacoum chamber of

the VFA.

18, The VPA according to claim 17, wherein the proximity sensor mechanism further
includes a defector configured to detect the Light reflected from the container material disposed in

the VPA.



WO 2014/117141 PCT/US2014/013356
1/7

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/013356

WO 2014

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/013356

WO 2014/117141

3/7

90%-

0¥

[4\ 2umt

4%%

SUBSTITUTE SHEET (RULE 26)



WO 2014/117141 PCT/US2014/013356
4/7

508

340

—f P AN “““““““". ‘n‘a“‘il#“
SSENEN

> G
r S|

5 e ;?@{Q 1
>
L

04

FIG. 5

I
'y -
U ..."!"m!| _

316 ~

SUBSTITUTE SHEET (RULE 26)



WO 2014/117141 PCT/US2014/013356
57

200
_
U

210

FIG. 6
|

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/013356

WO 2014/117141

6/7

S0L
Jaurejuoy)

i B
BN L DIA
Y0L
1019919(]
90L
YEnoI ], wn
uow,@OQ
Z0L
huwﬂam
014 /

004

SUBSTITUTE SHEET (RULE 26)



WO 2014/117141 PCT/US2014/013356
717

800 {i Begin 802 )
h :

Optionally automatically dispense container material from a roll of container material disposed
within a Vacuum Packaging Appliance (“VPA”) 804

Y

Optionally detect by a proximity sensor mechanism when an amount of container material on
the roll is at or below a certain level 806

Y

Perform at least one of the following operations by the VPA: suspend automatic dispensing
operations; release a lock locking a lid of the VPA in a closed position; and output an indicator
to a user that the roll needs to be replaced 808

Y

Detect when container material is at least partially disposed within a transparent vacuum
chamber of the VPA using a proximity sensor mechanism 81

<>

v

Communicate a signal from the proximity sensor mechanism to an electronic circuit of the VPA
in response to the detection of the container material within the vacuum chamber 812

Y

Trigger the performance of a first operation by the VPA

o0
[
B~

|

\

{ End or perform other processing 81 :)
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