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PRODUCTS ‘HAVING RFID TAGS TO PROVIDE INFORMATION TO PRODUCT
CONSUMERS

[0001] The instant application is based upon U.S. Provisional
Patent Applications Serial No. 60/427,934, filed November 21,
2002, Serial No. 60/430,101, filed December 2, 2002, Serial No.
60/430,102, filed December 2, 2002 and Serial No. 60/482,867.

BACKGROUND OF THE INVENTION

[0002] Consumers often desire to know information regarding
the many products 1in the household but the large number of
consumer products makes keeping track of the condition of all
products 1infeasible. Conditions that consumers often wish to
know include age and time before replacement is necessary. At
present, consumers often need to write a date on a product to
keep track of 1ts age of or continually check the amount

remaining to estimate the time before replacement.

[0003] Many devices designed to dispense actives (also
variously called dispensers) use refillable cartridges. Such-
devices 1include air fragrance dispensers. One problem

encountered with such dispensers 1s that the cartridges are
relatively long-lasting and when they finally do run out of
product, the consumer 1s caught unprepared to replace the
cartridge or they forget. Other products are used out of plain
sight of the consumer. These devices include insect baits and
traps. The consumer places them 1n hidden locations and may be
unaware of whether they are being effective 1in controlling
insects.

[0004] Consumers can place dates on products to know their
age. Many freezer bags are provided with an area for marking the
contents of the bag. To retrieve this information, the user
needs to remove the bag from the freezer and read the information
that has been imprinted on the bag and back compute the age from

the date marked on the bag.
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[0005] There 1s a need in the prior art for a single
system able to track all products in a household and give
information regarding the condition of +the products,
including age and amount of time before replacement.

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

SUMMARY OF THE INVENTION

[0012) In one aspect, the present invention provides a
system for signaling level o0of product in a container. A
sensor is affixed to a portion of the container and
contacts extend downwardly from the sensor. An electrical
circuit is broken when the 1level of product 1in the
container falls below the contacts. A device 1s provided
for generating a signal from the sensor when the
electrical circuit is broken for alerting a user that the
level of product 1is low. A remote receiver 1is provided
separate from the container for communicating the signal
for alerting the user.

[0013] RFID  tags attached to a product contain
information regarding the product and communicate this
information to a reader. This information can include the
age of the product, the amount of the product 1left and
preparation or care instructions for the product. To
record the age of a product, a timer is 1initiated in the
RFID reader once the RFID tag is recognized by the reader.
Thereafter, the elapsed time on the timer can be read and
displayed by the reader every time the RFID tag 1s passed
in proximity to the reader. For other products, the

RFID
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tag can have contacts monitoring the level of remaining product.
Once the contacts sense that the amount of product is low, this
information can be transmitted and communicated by the reader.
Preparation and care instructions are prerecorded on the tag or
within the reader depending on the type of tag (read only or
read-write) . Instructions can also be communicated between a
product and a base, such as a heater.
[0014] A monitoring system alerts a consumer when a cartridge
1s near empty or when a device, such as an insect bait/trap, is
being effective in controlling pests. An automated triggering
and signaling device is applied to the dispenser or bait/trap to
signal the consumer when the cartridge is near empty or the trap
1s being used. Simple electrical or electromechanical mechanisms
trigger the signaling device and communicate the status to the
consumer via a hand-held PDA or other capable device. When the
designated time period of the refill is known, a countdown can
be started when the refill is installed, and an automated status
of near empty can be signaled after a predetermined time.
[0015] Another wuse for RFID tags is for 1nitiating
instructions within the reader when an item having the RFID tag
1s brought in proximity to reader. An item needing to be heated
or recharged, for instance, has an RFID tag. When the item is
placed in the heater or recharger, the reader on the heater or
charger senses the proximity of the RFID tag and can initiate the
appropriate reheating or recharging cycle, which can be initiated
by the RFID tag. Conversely, the RFID tag can contain
information on it to communicate to the reader and initiate a
series of instructions or commands. The tag can be preprogrammed
with specific instructions in the manufacturing process or can
be programmable. 1In this case a read-write RFID tag would be

used where instructions or data is written to the tag or previous

instructions unwritten.
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BRIEF DESCRIPTION OF THE DRAWINGS
———— e T WAL N

[0016] FIGURE la depicts a trigger spray container having a

near-empty indicator;

[0017] FIGURE 1b depicts a trigger spray container having an

alternative near-empty indicator;

(0018] FIGURE 2 depicts an aerosol can having a functional

10 label incorporating a near-empty indicator;

[0019] FIGURE 3 depicts containers having near-empty

indicators communicating with a central base station;

15 [0020] FIGURE 4a depicts a dispenser having an active refill

incorporating a near-empty indicator:

[0021] FIGURE 4b shows a dispenser having an alternative
refil]l incorporating a near-empty indicator;
20

[0022] FIGURE 5 depicts a bottle having an RFID tag that mates
with a holder;

[0023] FIGURE 5a depicts a heater and container for flowable
25 products;

[0024] FIGURE 6 depicts a multiple fragrance dispenser

responsive to a key fob controller:;

30 [0025] FIGURE 7 depicts a fragrance dispenser responsive to
a light sequence;

[0026] FIGURE 8 depicts a reader for an RFID tag recording
elapsed time;
35

[0027] FIGURE 9 depicts bags incorporating an RFID tag;
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[0028] FIGURE 10 depicts a clip having an RFID tag; and
[0029]) FIGURE 11 depicts an 1nsect trap 1ncorporating an

effectiveness indicator.

DETAILED DESCRIPTION OF THE INVENTION

[0030] RFID 1s a type of automatic identification technology,
similar to bar code technology, except that RFID uses radio
frequency instead of optical signals. The reader (or reader/
writer) produces a low-level radio frequency magnetic field,
typically either at 125 KHz or at 13.56 MHz. It must be noted
that other frequencies can be used depending on the application.
This magnetic field emanates from the reader (or reader/writer)
by means of a transmitting antenna, typically in the form of a
coil. Meanwhile, an RFID tag, typically including an antenna and
an i1ntegrated surface, can be placed on any product.

[0031] The RFID system can be either read-only or read/write.
Read-only systems, as their name suggests, permit the reader to
receive information from the tag, but not vice-versa. Read/write
systems, on the other hand, permit two-way communication between
the tag and the reader/writer, and each of these components
typically include an electronic memory for storing i1nformation
recelived from the other component.

[0032] Figure la depicts a trigger spray container 10 having
a near-empty indicator. The near-empty indicator consists of an
RFID (radio frequency identification) tag 12 attached to the
interior of the container. The RFID tag 12 has a pair of
contacts 14 extending downwardly from the tag. When the contents
of the container reach a level below the end of the contacts 14,
an electrical circuit is broken, causing the RFID tag to send a
signal to a monitoring unit 20. Power for the RFID tag to signal
the reader is provided by a printed battery. The monitoring unit
20 has a series of LED lights, each LED light designating a
particular product being monitored. In response to a signal from
the RFID tag 12, the LED light will illuminate to indicate to the
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user or the consumer that the product will soon be in need of
replacement. The signal may be audible.
[0033] Figure 1lb depicts an alternative near-empty indicator.
The trigger spray container 10 has a flexible printed circuit
board 16 mounted thereon with a pair of contacts extending
downwardly inside of the container. In a manner similar to the
embodiment shown in Figure la, the reduction in level of product
below the terminal ends of the contacts 18 causes the printed
circulit board 16 to display a message on a display, such as e-
paper attached to the container. Power for the printed circuit
board and display 1s provided by a printed battery 25 adhered to
the container exterior.
[0034] Figure 2 depicts the incorporation of a near-empty
indicator on an aerosol can 30. A functional 1label 32 1is
attached to the can. The functional label 32 includes a refill
sensor 34. When the contents of the container fall below a
certain level, the refill sensor 34 sends a signal to a base
monitor 38. The base monitor 38 is able to display a printed
message to the user i1ndicating the need to replace the product
in the very near future. The refill sensor is provided power by
a printable battery 36 incorporated into the label.
[0035] Figure 3 depicts the ability for a plurality of
containers to interact with a single central base station. The
trigger spray container 10 has an RFID tag 12. In this instance,
the contacts 114 are molded into the container. The spray can
30 has a near-empty indicator attached to the interior of the can
during manufacturing. Both of these containers communicate with
a base monitor to alert the consumer that the level of product
remalning 1n either respective container has reached a certain,
predetermined low level.
[0036] Figure 4a shows a plug-in appliance for discharging
fragrances, 1nsecticides or similar actives. The actives are
contained 1in a replaceable cartridge 42 received by the plug-in
appliance 40 and having an RFID tag 44. Contacts from the RFID
tag extend downwardly from the tag and a reduction in the amount

of liquid or gel contained in the refill breaks the electrical
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circuit when the product falls below a certain level. The signal
sent from the RFID tag alerts the consumer of this condition.
In this instance, the RFID tag causes indicator light 45 at the
top of the plug-in appliance to illuminate. The plug-in
appliance can also have an audible message 1n response to a
signal from the RFID tag. An additional embodiment would have
the RFID tag signal a timer in the heater 40 to start. When the
timer reaches a set time limit a signal is activated indicating
that the refill is near empty.
[0037] Figure 4b shows a similar plug-in appliance 46 having
a different type of cartridge 48 incorporating an RFID tag 49
having contacts extending downwardly into the container that
break an electrical circuit when the product falls below a
certain level. In the same manner, after such an event occurs,
the RFID tag causes an indicator light 45 to illuminate. An
additional embodiment would have the RFID tag signal a timer in
the heater 46 to start. When the timer reaches a set time limit
a signal is activated indicating that the refill is near empty.
[0038] Some actives and other products are not plugged
directly into an outlet but are heated by a base unit, or
charging device. Figure 5 shows a charging device comprising a
coil 50 for generator a magnetic field, a control device 52 such
as a circuit board for controlling the coil to selectively
generate the magnetic field, a switch 53 for manually activating
the charging device to generate the magnetic field, a heatable
element 51 and a detection device 58 such as a reader writer.
The heat storage unit has a radio frequency identification
device 59 storing information about the heat storage unit. The
detection device of the charging device reads the information
stored by the RFID tag on the heat storage unit. The charging
device 1s automatically activated to generate the magnetic field
when the heat storage unit is placed in proximity to the charging
device. With a heat storage unit and charging device, a

proximity between tag and reader of 0.1 to six inches is

preferred.
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[0039] The RFID reader/writer 58 is connected to control
device 52. The heat storage unit has RFID tag 59 including an
antenna. Preferably, the RFID tag is affixed to the outside of
the heat storage unit or formed integrally with the heat storage
unit. The tag signals reader/writer 58 when an appropriate heat
storage unit is placed in proximity to the charging device
causing control dervice 52 to activate coil 50. The heatable
element 51 generates heat in the presence of the generated
magnetic field. Any device not having an RFID tag will not
activate the charging device.

[0040] More than signaling the proximity of a container to
activate the charger, in a more advanced embodiment, RFID tag 59
can transmit information to reader/writer 58 regarding preferred
heating conditions for the particular heat storage unit. This
can 1include both heating durations and peak temperatures.
Additionally, the RFID tag can be used to transmit information
to the reader/writer 58 regarding the product placed in the

charger element. The reader recognizes the unique signature of

signature. Or the tag may store the heating regimen and transmit

this information to the reader. In this manner, a single

as different fragrances, insecticides, sanitizers, odor
counteractant, liquid cleaning solution, shaving cream, lotion,
or dispensing devices each having a different heating regimen.

[0041] Optionally, the RFID tag could have a writable
electronic memory. The electronic memory contains stored
information which may be updated by transmissions from the
reader/writer 658, including the heating history of the heat
storage wunit. The heating history of the bottle can be
transmitted to the charge so that the charging device raises the
peak temperature each time the charging device cycles on. This
incrementally increases the evaporation rate of a fragrance to
overcome any possible desensitizing problem. Transmitting the

history of the bottle, a signal may be sent to the user to
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replace the bottle with a new one based on the known duration of
the contents of the bottle.

[0042] A real time clock connected to the control circuit can
keep track of how long a particular heat storage unit has been
heated and how recently. The control circuit therefore prevents
overheating of the heat storage unit in such instances as when
the heat storage unit has been recently heated and again plugged
into the charging device. The RFID tag may also have a
temperature sensor detecting the temperature of the heat storage
unit to prevent overheating.

[0043] In addition to heating volatiles, a bottle containing
flowable products may be placed in the charging device. The RFID
tag on the bottle transmits information to the charging unit that
a bottle has been placed in proximity and, optionally, to
transmit information regarding the heating regimen of the
particular flowable product. A charger and container for heating
flowable consumer products is shown in Figure 5a. Similar to the
system of Figure 5, the charger has a control device 52, a
detection device, reader/writer 58, and a mwmagnetic field
generator 50. The charger also has a manual switch 53 and

indicator light 54.
[0044] The container mating with the charger has a housing 140

The reservoir is sized to hold one to five doses of the flowable

generating heat in the presence of the generated magnetic field
and a heat retentive body 180. An RFID tag 59 controls the

heating of the heating element. Similar to the embodiment of
Figure 5, the tag may simply signal the presence of a suitable
container to initiate the magnetic field generator, or initiate
a specific heating regimen by accessing a regimen stored in the
charger or transmitting the regimen to the charger. As is true

with both chargers shown in Figure 5 and 5a, any type of
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conventional heating, such as resistive heating, can be used in
place of magnetic heating.

[0045] Figure 6 depicts a fragrance dispenser 60 activated by
a controller. The controller can be a key fob 62 having a
printed circuit board and RFID chip to signal the dispenser. The
signals can be controlled by the user by a button to allow the

user dispense the fragrance in the dispenser.

[0046] Figure 7 discloses a multi-fragrance dispenser 70
responsive to controls to dispense a particular fragrance. Each
fragrance has a corresponding and specific RFID tag. The

fragrance to be dispensed in response to specific signals is
programmed via a RFID chip. In addition to dispensing a
fragrance, the controller causes the RFID chip to illuminate
various colored lights, such as LEDs. The dispenser has several
LEDs of wvarious colors which illuminate, singly or in
combinations. In this manner, visual stimulation is provided to
accompany the olfactory stimulation. In addition or place of
visual signals, specific audio signals can be generated along
with the dispensing of a particular fragrance.

[0047] Figure 8 depicts a reader 60 having a display 62 for
visually displaying information transmitted from an RFID tag,
such as age and time. 1In addition, the reader may be provided
with a speaker to audibly transmit information. The display has
a target area 64 indicating the position of the antenna on the
circuit board housed within the reader for receiving information
from the RFID tag. A hook 66 may be provided on the reader for
allowing the reader to hang from a refrigerator door or other
similar device. In place of a hook, other mounting devices, such
as magnets, adhesive or Velcro may be used. The reader has a
start button 68 used to initialize a timer relating to the RFID
tag and reset the timer, if desired.

[0048] RFID tags can be attached to rigid or flexible
containers, such as bags. Figure 9 depicts a bag 90 having an
RFID tag 92. The RFID tag 92 1s 1nitialized by the depression
of a start button 68 on the reader 60. Once initialized by a

particular RFID tag, the timing sequence begins recording elapsed
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time since initialization. With a single reader, a plurality of
RFID tags on reclosable bags or any other types of containers can

be monitored. The tags may be applied by the manufacturer or may

be sold separately to be applied by the consumer. If applied by

5 the consumer, the RFID tags may be disposable or reusable with
limited number of uses and be attached on multiple bags or
contalners. In this instance, when the RFID tag 1s switched from
one contailner to another, it is reinitialized by the reader to
again, monitor elapsed time since initialization. A variety of

10 attachment means can be used to attach and remove the reusable
version of the tag. In addition to containers, such as bags,
RFID tags 92 can be applied to clips 93 used to reclose bags, as
seen 1n Figure 10. After initially opening the bag, the clip 93

is used to reclose or reseal the bag with the RFID tag being

15 initialized. This gives the consumer information about elapsed

20 recess.

used for a whole host of applications. Any device needing
routine maintenance can have an RFID tag to record elapsed time
since the last maintenance cycle. Common devices which require

2> routine, timed maintenance include HVAC systems, horticultural
items and various items on automobiles.

[0050] Figure 11 depicts an insect trap 94 having an RFID tag
95 measuring insect presence. Activity of insects activates the
RFID tag and sends a signal to a monitor 96. The monitor may
30 have an indicator 1light 97 or LCD readout 98 to alert the
consumer that the trap has been activated by the presence of
insects. A reset button 99 adds to the effectiveness of the
monitor in assessing the effectiveness of the trap. The insect
can trigger a low power electrical trigger to signal the device.

35 Alternatively, pheromone sensors can be used to trigger insect
presence.
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[0051] Besides elapsed time, prerecorded information can be
placed on an RFID tag appropriate for the item to which the tag
1s attached. For example, such an application is clothes.
Clothes may be provided with tags having care instructions.
Whether dry cleaning is necessary, the best method for removing
stains and the type of wash cycle to allow sorting of laundry
into like articles of clothing for washing purposes, can be
placed on an RFID tag. As an educational tool, tags may be
provided with information allowing children to match clothes
together. If the tags are applied by the manufacturer, the tags
can be used to store information regarding a sweepstakes or other
promotional activity. Also, the tags can be used as a simple
means to track inventory of food in a household.

[0052] Other types of information that may be stored on RFID
tags 1s cooking instructions. The packaging of food items may
contaln RFID tags with cooking instructions. By bringing the
package within proximity of a reader, the RFID tag can initiate
an audio message providing cooking lnstructions, or a wvisual
display on a screen.

[0053] Because a reader senses proximity of an RFID tag, tags
may be 1incorporated into items such as keys, pet collars, or any

other item that is often lost. Using the portable reader, the

However, greater read distances are feasible depending on power
requirements. The use of active tags, those having their own
power source, enables greater distances. However, one of
ordinary skill in the art is able to adjust proximity
requirements to suit the particular application.

[0054] The RFID tag may be made small enough that the tag may
be added to bait and ingested by rodents or other animals. Once
ingested, the tag may be tracked by using the reader to indicate
the proximity of the tag.

[0055] Although specific components, materials,

configurations, arrangements, etc. have been shown and described
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with reference to several preferred embodiments, our invention
1s not limited to these specific embodiments. One of ordinary
skill 1n the art will realize that wvarious modifications and
variations are possible within the spirit and scope of our
invention which i1s intended to be limited in scope only by the

accompanying claims.
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WHAT IS CLAIMED IS:

l. A system for signaling level of ©product,
comprising:
a container for the product, the container
having a sensor affixed to one portion thereof,
contacts extending downwardly from said sensor;
an electrical circuit broken when the level of
product in said container falls below said contacts, and
a device for generating a signal from said
sensor when said electrical circuit 1s Dbroken for
alerting a user that the level of product is low, and
a remote receiver separate from said container

for communicating said signal for alerting the user.

2. The system of claim 1, wherein said sensor

comprises an RFID chip.

3. The system of claim 1, wherein said sensor
comprises an RFID chip that signals a timer i1n a primary
device, base station or similar device to countdown a

present time to refill.

4, The system of c¢laim 2, wherein said RFID chip
signals a timer 1n a primary device, base station or

similar device to countdown a present time to refill.
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