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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a dis-
penser for dispensing a fluid or product from a spray de-
vice, and more particularly, to an apparatus for discharg-
ing a product from a dispensing system to create portions
of the product with different emanation rates.

2. Description of the Background of the Invention

[0002] Insecticide and/or fragrance dispensing devic-
es are typically either active, where a composition is re-
leased from a reservoir upon activation of a release
mechanism, or passive, where the composition ema-
nates from a pre-charged substrate by passive diffusion.
Each system has it advantages over the other. For ex-
ample, active systems enable a user to quickly release
a desired amount of an insecticide or a fragrance into the
environment to repel insects or overcome a strong odor.
However, these spikes in composition intensity usually
decay rapidly. On the other hand, while passive systems
do not have the ability to release desired amounts of a
composition upon activation, they typically have a more
subtle decay in the intensity of the composition compared
to active systems.
[0003] Others have sought to combine active and pas-
sive systems to take advantage of the controlled release
of the active systems and the sustained release of the
passive systems. For example, one dispensing device
dispenses a spray directly into the air and into an absorb-
ent member. The dispensing device includes an aerosol
container and an overcap disposed on a top of the aerosol
container. The overcap includes a vented cylindrical side-
wall and a vented top portion. A plunger element engages
a valve stem on the container and extends through the
top portion of the overcap. The plunger includes two ports
formed on opposing sides thereof. Two absorbent carrier
members are disposed within an upper portion of the
overcap around the plunger element. The carrier mem-
bers are substantially semicircular in cross-section and
are spaced around the plunger in such a way as to create
two diametrically opposing passageways. Upon activa-
tion of the plunger element, fragrance is released out of
the ports and through the opposing passageways into
the atmosphere. The overcap may also be turned 90 de-
grees so that the ports and passageways do not align,
such that when the plunger is activated spray is released
out of the ports directly into the carrier elements. Addi-
tional ports may be provided in the plunger so that the
spray can be released through the passageways and on-
to the carrier members simultaneously.
[0004] Another device simultaneously sprays an air-
treating composition into the air for instant air treatment
and recharging an absorbent element for effective con-

tinuous air treatment. The device includes an overcap
for an aerosol container that includes a cylindrical vented
wall and an actuator button with a passageway in com-
munication with a valve stem of the aerosol container.
The absorbent member is disposed within the overcap.
When the device is activated, the air-treating composition
passes a plurality of outlets formed in the passageway
before being discharged through a spray orifice and into
the air. The plurality of outlets direct a portion of the air-
treating composition onto the absorbent member for sub-
sequent passive treatment of the air. A preferred embod-
iment includes four outlets spaced at 90 degree intervals
around the passageway. Alternatively, the outlets could
be formed in the valve stem of the aerosol container in-
stead of in the passageway.
[0005] Similarly, an additional vapor dispensing device
includes multiple delivery mechanisms for fragrance re-
lease. The dispensing device includes a continuous de-
livery mechanism with an emanator in communication
with a reservoir, for delivering a first continuous passive
release of fragrance. The dispensing device also in-
cludes an on-demand delivery mechanism for delivering
an instantaneous burst of fragrance. Additionally, activa-
tion of the on-demand delivery mechanism produces a
second continuous passive release of fragrance by de-
positing a portion of the fragrance burst onto the contin-
uous delivery mechanism or a second surface. The com-
bination of the first and second passive releases creates
a release of fragrance that is of a higher intensity than
the fragrance released by the continuous delivery mech-
anism alone.
[0006] GB 1 148 408 A discloses a spray producer suit-
able for use in inhalation therapy comprising nozzle
members mounted within a collar secured to a receptable
containing a fluid under pressure and adapted to produce
a fine jet of liquid, and a deflector plate arranged to be
located in the path of the fine jet by pivoting a pin. An
inhaling bowl is secured to the container by a head which
supports the nozzle members within the said collar. The
container is provided with a built-in distributor valve. The
apparatus may be changed to an inoperative position,
by removing the member and screwing the inverted bowl
onto the receptacle by means of a cap, the plate having
been pivoted to a position at the side of the bowl. The
plate may be mounted on a curved rod. In a further em-
bodiment, the nozzle discharges the fine jet at right an-
gles to the axis of the container, and the plate is adjustably
mounted to direct the atomized jet in a selected direction.
[0007] However, none of these dual systems recogniz-
es the advantages of the current system that uses the
relationship between the active delivery of a composition
and the passive emanator surface to create an insecti-
cide (or other volatile active) dispensing system with mul-
tiple emanation rates for a single composition.

SUMMARY OF THE INVENTION

[0008] According to the invention, a dispensing device
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includes the features of claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic elevational view of one em-
bodiment of a dispenser;
FIG. 1A is a schematic elevational view of another
embodiment, which is not part of the present inven-
tion, of a dispenser with a substrate integral with the
dispenser housing;
FIG. 2 is a schematic elevational view of another
embodiment of a dispenser with a shaped substrate;
FIG. 3 is a schematic elevational view of a further
embodiment of a dispenser with a shaped substrate;
FIG. 4 is a schematic elevational view of another
embodiment, which is not part of the present inven-
tion, of a dispenser with a control mechanism to
change an amount of a composition deflected from
and deposited on a substrate;
FIG. 5 is a schematic elevational view of another
embodiment of a dispenser with a plurality of nozzles
and substrates; and
FIG. 6 is a schematic top plan view of a variation of
the embodiment of the dispenser shown in FIG. 5.

DETAILED DESCRIPTION

[0010] The present disclosure is directed toward dis-
pensers for dispensing volatile active-containing compo-
sitions. The dispensers described herein may be used
either as stand alone dispenser devices, which may be
placed on a table, shelf or other flat surface, or as per-
sonal devices that may be carried on a person or animal.
FIG. 1 illustrates a first embodiment of a dispenser 10
that includes a housing 12, a reservoir 14 that contains
a composition to be dispensed, and an activator 16 that
releases the composition from the reservoir by way of a
nozzle 18. The housing 12 may be constructed from any
suitable material, such as a plastic, a PET non-woven
substrate, a metal, glass, or combinations thereof. Addi-
tionally, the materials may include combinations of man-
ufactured, natural, and recycled or reclaimed materials.
In some cases, the materials are selected from, or include
manufactured materials configured to approximate, nat-
urally occurring substances, such as wood, stone, paper,
or rock, or combinations thereof. Any such materials can
be selected based upon their having a natural looking
appearance and/or a natural feeling to the touch. By in-
corporating natural materials, or analogs of natural ma-
terials, the dispenser 10 can be made to look more ap-
propriate for placement in an outdoors location, such as
in a sun room or on a balcony, or can complement the
look and feel of existing natural objects within the home.
[0011] The dispenser 10 is configured to discharge a
composition from one or more reservoirs 14 disposed
within the housing 12 upon the occurrence of a particular

condition. The condition could be the manual activation
of the dispenser 10 by way of the activator 16, which may
include a manual push button 16a that opens a valve of
the reservoir that may be depressed by a user. In another
embodiment, the activator 16 may include additional
and/or alternate mechanisms to release the composition
from the reservoir. For example, the activator 16 may
include a solenoid 16b operatively connected to the res-
ervoir valve.
[0012] The condition could also be an automatic acti-
vation of the activator by, for example, a mechanical or
electromechanical system that activates the device in re-
sponse to an elapsed time interval or signal from a sen-
sor, such as a motion sensor or other type of sensor. In
one implementation, a sensor 16c may be a light-sensing
element, such as a photodetector or photodiode light de-
tector, photoresistor, photodiode, phototransistor, or a
passive infra-red sensor. For example, automatic activa-
tion of the activator may activate a solenoid powered by
batteries held within the housing that depresses a valve
in the reservoir to release the composition therein.
[0013] The reservoir may be an aerosol container and
the like. Additional examples of reservoirs, activation
mechanisms, compositions, substrates, and the like that
may be used herein include those disclosed in U.S. Pat-
ent Nos. 7,837,065, 8,061,562, and U.S. Patent Appl.
Serial Nos. 11/801,554, 11/893,456, 11/893,489,
11/893,476, 11/805,976, and 11/893,532.
[0014] In another embodiment, the reservoir may in-
clude a chamber for holding the volatile active-containing
composition, a Venturi throat or chamber in fluid commu-
nication with the composition within the chamber, and an
air compressor. In this embodiment, activation of the res-
ervoir 14 by the activator 16 causes compressed air to
be forced through the Venturi chamber, thereby releasing
an aerosolized volatile active-containing composition.
[0015] Upon activation of the activator 16, a stream 20
of the composition held within the reservoir 14 is released
onto a substrate 22. The stream 20 may have spray pat-
terns that are typically in the form of dispersions, and the
spray emitted from a nozzle will form a dispersed spray
pattern angle when viewed from the side (as depicted in
FIGS. 1 - 6). The stream 20 of spray referred to herein
is generally the central axis that bisects such a spray
pattern. It is understood that portions of the stream will
typically be distributed on either side of this central axis.
The composition dispensed may include a fragrance, in-
secticide, a deodorizer, a fungicide, a bacteriocide, a san-
itizer, a pet barrier, or other active volatile or other com-
pound disposed within a carrier liquid (for example, an
oil-based and/or water-based carrier), a deodorizing liq-
uid, or the like. For example, the fluid may comprise
OUST™, an air and carpet sanitizer for household, com-
mercial, and institutional use, or GLADE®, a household
deodorant, both sold by S. C. Johnson and Son, Inc., of
Racine, Wisconsin. The fluid may also comprise other
actives, such as sanitizers, air and/or fabric fresheners,
cleaners, odor eliminators, mold or mildew inhibitors, in-
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sect repellents, and the like, or others that have aroma-
therapeutic properties. The fluid alternatively comprises
any fluid known to those skilled in the art that can be
dispensed from a container, such as those suitable for
dispersal in the form of particles or droplets suspended
within a gas and/or propelled by means of a propellant.
The dispenser 10 is therefore adapted to dispense any
number of different fluid or product formulations.
[0016] The substrate 22 may be made of any suitable
material including a plastic, a polymer, a metal, a fabric,
a nonwoven, a cellulosic material, glass, and combina-
tions thereof. In one embodiment, the substrate 22 is a
polyethylene terephthalate non-woven substrate. In an-
other embodiment, the substrate 22 is an aluminum sub-
strate. In a further embodiment, the substrate 22 is a
multilayered substrate, for example, with a nonabsorp-
tive bottom layer and an absorbent top layer. Any number
of layers with varying degrees of absorptiveness and/or
permeability are contemplated.
[0017] Further, the substrate 22 may have various tex-
tures and/or surface patterns, such as a rough surface,
a smooth surface, a channeled surface, and combina-
tions thereof. Thus, once the stream 20 impacts the sur-
face 22a of the substrate 22, a first portion 24 of the
stream may be deflected off of the substrate to create a
plume and a second potion 26 may be partially absorbed
into the substrate and/or distributed over the surface of
the substrate by means of the surface features and/or
properties of the substrate. Deflection in this context
means the rebound of the composition off of the sub-
strate, which may be affected by one or more of the ve-
locity of the stream 20 at impact with the substrate 22,
the angle A of the stream relative to the substrate surface
22a, the composition of the substrate, the texture of the
substrate, the variations in the rheological characteristics
of the composition, and the like. Therefore, upon activa-
tion of the dispenser 10, a volatile active contained within
the composition is simultaneously charged onto a sub-
strate 22 and deflected off of the substrate to form a plume
of the volatile active. The plume may thus provide a burst
of volatile active into the environment that quickly per-
meates the environment where the dispenser 10 is lo-
cated. The second portion 26 that is deposited on and/or
in the substrate 22 provides a source for passive ema-
nation of the volatile active, which has a slower, more
prolonged release of the volatile active, which may be
attributed, in part, to the more protected environment
within the dispenser 10. It is further envisioned that a
portion of the plume may settle on surfaces surrounding
the dispenser 10 to thereby create a secondary passive
system that has an emanation rate potentially higher than
that of the deposited composition within the dispenser
due to the greater relative amount of air flow outside of
the dispenser housing, but less than that of the plume.
[0018] The quantity of the composition deflected out
of the dispenser 10 (for example, the first portion 24)
relative to the quantity of the composition deposited with-
in and/or on the dispenser (for example, the second por-

tion 26) may be expressed in terms of a ratio X/Y, wherein
X is the quantity of the deflected portion and Y is the
quantity of the deposited portion. For example, when the
first portion 24 and the second portion 26 are equal, then
the ratio X/Y has a value of one, as equal portions of the
composition have been deflected and deposited. It fol-
lows that when the first portion 24 is greater than the
second portion 26, then the ratio has a value greater than
one, and the inverse is true when the second portion 26
is greater that the first portion 24. Relative values of X/Y
contemplated expressed in percentages include about
100/0, or about 90/10, or about 80/20, or about 70/30, or
about 60/40, or about 50/50, or about 40/60, or about
30/70, or about 20/80, or about 10/90, or about 0/100
and all values in between.
[0019] The substrate material and surface properties
of the substrate 22 may affect the ratio X/Y of the first 24
and second portions 26. For example, a hard, hydropho-
bic, impermeable surface may be more likely to repel a
water-based composition compared to a soft, hy-
drophilic, permeable surface. Thus, by changing not only
the qualities of the composition, but by also changing the
nature of the substrate 22, the ratio X/Y may be control-
led. It is further envisioned that the surface properties of
the substrate 22 may be hydrophobic, hydrophilic, soft,
hard, liquid permeable, liquid impermeable and combi-
nations thereof over portions thereof. For example, the
surface 22a may have a checkered configuration with
alternating hydrophobic and hydrophilic regions and/or
hard and soft regions and/or liquid permeable and im-
permeable regions.
[0020] The ratio X/Y of the first 24 and second 26 por-
tions of the composition is further altered by varying an
angle A (the angle measured between the central axis
of the stream 20 and the substrate surface 22a as the
substrate 22 pivots about the z-axis at the point of contact
of the stream to the substrate) between the stream 20
and the surface 22a of the substrate 22 (see FIG. 1). For
example, by decreasing the size of the angle A (when
the lower portion of the substrate 22 pivots upward toward
the stream 20), a greater area of impact of the stream on
the surface 22a may be achieved. The larger area of
impact leads to greater retention of the composition on
the surface 22a and/or within the substrate 22, which
leaves a smaller quantity to be deflected off.
[0021] In another embodiment, the ratio X/Y may be
altered by varying the distance 20a traveled by the stream
20 between the nozzle 18 and the surface 22a for a given
velocity of the stream. For example, the reservoir 14 may
be placed closer or farther away from the substrate 22,
which will increase the ratio X/Y and decrease the ratio
X/Y, respectively.
[0022] Further, increasing or decreasing the caliber of
the nozzle 18 (or orifice size) while maintaining a constant
pressure within the reservoir 14, may cause the velocity
of the stream 20 to decrease or increase, respectively.
Moreover, the ratio X/Y may be determined, at least in
part, by the nature of the stream 20, for example, whether
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it is a narrow jet or a V-shaped cone of a pressurized
aerosol spray.
[0023] In an arrangement, which is not part of the
present invention, shown in FIG. 1A, the substrate 22 is
integral with the housing 12. In this arrangement angle
A between the stream 20 and the surface 22a of the sub-
strate may be determined by the shape of the housing.
For example, if the housing has a flared configuration as
shown in FIG. 1A, which may resemble a flower or vase,
and the like, the greater the flare of the housing, the small-
er the angle A.
[0024] In a further embodiment shown in FIGS. 2 and
3, the shape of the surface 22a of the substrate 22 may
influence the ratio X/Y. In FIG. 2, a convex-shaped sub-
strate 22 may provide a larger area of impact for the
stream on the substrate and therefore decrease the ratio
if the substrate is absorptive of the composition. On the
other hand, the convex shape may serve to further deflect
the stream 20 in multiple directions, which would lead to
an increased ratio X/Y. In FIG. 3, a concave surface 22a
of the substrate 22 may serve to more efficiently deflect
the stream 20 to increase the volume of the first portion
24 and the ratio X/Y.
[0025] In an arrangement, which is not part of the
present invention, shown in FIG. 4, the substrate 22 is
both impermeable and designed to retain a minimal
amount of the composition on its two surfaces 22a and
22b to be impacted by the stream 20 upon activation of
the dispenser 10. In this arrangement the portion of the
stream 20 that impacts surface 22a is deflected to form
the first portion 24 and the portion of the stream that im-
pacts surface 22b is deflected to form a third portion 28.
The second portion 26 is minimally deposited on both
surfaces 22a and 22b. The first portion 24 may be de-
flected upwardly into the environment, whereas the third
portion 28 may be deflected downward to be deposited
onto a second substrate 30 that may provide an in-
creased capacity for the dispenser 10 to serve as a pas-
sive emanator. Further envisioned is a control mecha-
nism 32 that allows a user to change the ratio X/Y of the
dispenser 10 by pivoting the substrate 22 about pivot 34.
For example, by rotating the substrate 22 such that angle
A is at an acceptable minimum, surface 22b is maximally
exposed to the stream 20 and will deflect essentially all
of the stream toward the secondary substrate 30. In this
state, the dispenser 10 may be rendered completely pas-
sive, as the quantity of the first portion 24 is at or near
zero. Conversely, by maximizing angle A, the dispenser
may maximize the first portion 24 and thereby maximize
the emanation rate of the volatile active into the surround-
ing environment.
[0026] In one embodiment,
which is not part of the present invention, similar to the
arrangement in Fig.4, the controller may be used to alter
the shape of flexible substrate to vary the ratio X/Y.
[0027] In another embodiment shown in FIGS. 5 and
6, a dispenser 100 has increased capacity for dispensing
volatile active compositions. In FIG. 5, the housing 112

is configured to contain two substrates 122a and 122b,
a reservoir 114, and an activator 116 that includes a dual
direction nozzle 118 with two apertures 118a and 118b
that fire two streams 120a and 120b onto the two sub-
strates 122a and 122b, respectively. Here, the two
streams 120a and 120b are deflected to form a first por-
tion 124a and 124b in two parts, and a second portion in
two parts 126a and 126b deposited onto the two sub-
strates 122a and 122b. In this embodiment, it is envi-
sioned that the ratio X/Y would be the same or similar to
that of the embodiment shown in FIG. 1 assuming all
variables to be the same.
[0028] In another embodiment shown in FIG. 6, the
dispenser 100 includes a housing 112 configured to con-
tain four substrates 122a-d, at least one reservoir 114,
and an activator 116 that has four nozzles 118a-d. The
four nozzles 118a-d fire four streams 120a-d onto the
four substrates 122a-d to create a first portion in four
parts 124a-d and a second portion in four parts 126a-d,
respectively. Here, too, it is envisioned that the ratio X/Y
would be the same or similar to that of the embodiment
shown in FIG. 1 assuming all variables to be constant.
[0029] Additional features contemplated herein in-
clude use-up indicators. For example, in one embodi-
ment where the volatile active is dispensed onto a sub-
strate integral with the housing, an ink is provided within
the walls of the housing or within the composition, which
may appear or disappear to indicate when the volatile
active has completely evaporated from the walls of the
housing.

INDUSTRIAL APPLICABILITY

[0030] Numerous modifications to the present inven-
tion will be apparent to those skilled in the art in view of
the foregoing description. Accordingly, this description is
to be construed as illustrative only and is presented for
the purpose of enabling those skilled in the art to make
and use the invention and to teach the best mode of car-
rying out same. The exclusive rights to all modifications
which come within the scope of the appended claims are
reserved.

Claims

1. A dispensing device (10), comprising:

a housing (12);
a substrate (22);
a reservoir (14) holding a composition compris-
ing a volatile active and a liquid carrier; and
an activator (16) operatively connected to the
reservoir (14),
wherein when the activator (16) is activated, a
stream (20) of the composition is released from
the reservoir (14) to impact a surface (22a, 22b)
of the substrate (22) at an angle A and wherein
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the angle A is measured between a central axis
of the stream (20) and the substrate surface
(22a, 22b);
wherein upon impact of the composition a first
portion X (24) of the composition is deflected out
of the dispensing device (10) and a second por-
tion Y (26) of the composition is deposited onto
the surface (22a, 22b) of the substrate (22), and
the ratio X/Y being dependent on the angle A,
wherein the substrate (22) pivots about a z-axis
transverse to the stream (20) such as to vary
the angle A, thereby altering the ratio X/Y, and
characterised in that,
the reservoir (14) is disposed within the housing
(12), and in that, the second portion Y (26) of
the composition is partially absorbed into the
substrate (22).

2. The dispensing device (10) of claim 1, further com-
prising a controller (32) that allows a user to vary the
ratio X/Y.

3. The dispensing device (10) of claim 1, wherein the
reservoir (14) comprises an aerosol container.

Patentansprüche

1. Ausgabevorrichtung (10), mit:

einem Gehäuse (12);
einem Substrat (22);
einem Reservoir (14), welches eine Zusammen-
setzung umfassend einen volatilen Wirkstoff
und einen flüssigen Träger aufnimmt; und
mit einem Aktivator (16), der operativ mit dem
Reservoir (14) verbunden ist,
wobei, wenn der Aktivator (16) aktiviert ist, ein
Strom (20) der Zusammensetzung freigegeben
wird aus dem Reservoir (14), um auf eine Ober-
fläche (22a, 22b) des Substrats (22) unter einem
Winkel A aufzutreffen, und wobei der Winkel A
gemessen wird zwischen der Zentralachse des
Stroms (20) und der Oberfläche (22a, 22b) des
Substrats;
wobei beim Auftreffen der Zusammensetzung
ein erster Anteil X (24) der Zusammensetzung
aus der Ausgabevorrichtung (10) heraus abge-
lenkt wird und ein zweiter Anteil Y (26) der Zu-
sammensetzung abgesetzt wird auf die Ober-
fläche (22a, 22b) des Substrats (22), und das
Verhältnis X/Y abhängig ist von dem Winkel A,
wobei das Substrat (22) um eine Z-Achse quer
zum Strom (20) verschwenkt, um so den Winkel
A zu variieren und dadurch das Verhältnis X/Y
zu verändern,
und dadurch gekennzeichnet, dass
das Reservoir (14) innerhalb des Gehäuses (12)

angeordnet ist, und dass der zweite Anteil Y (26)
der Zusammensetzung partiell in das Substrat
(22) absorbiert wird.

2. Ausgabevorrichtung (10) nach Anspruch 1, weiter-
hin mit einem Regler (32), der es dem Benutzer er-
laubt, dass Verhältnis X/Y zu variieren.

3. Ausgabevorrichtung (10) nach Anspruch 1, wobei
das Reservoir (14) einen Aerosolbehälter umfasst.

Revendications

1. Dispositif distributeur (10) comprenant :

un boîtier (12) ;
un substrat (22) ;
un réservoir (14) contenant une composition
comprenant une substance active volatile et un
support liquide ; et
un activateur (16) en relation fonctionnelle avec
le réservoir (14),
dans lequel quand l’activateur (16) est activé,
un jet (20) de la composition est dégagé du ré-
servoir (14) pour heurter une surface (22a, 22b)
du substrat (22) à un angle A, et dans lequel
l’angle A est mesuré entre un axe central du
courant (20) et la surface de substrat (22a, 22b) ;
dans lequel lors de l’impact de la composition,
une première partie X (24) de la composition est
déviée depuis le dispositif distributeur (10) et
une deuxième partie Y (26) de la composition
est déposée sur la surface (22a, 22b) du subs-
trat (22), et le rapport X/Y étant dépendant de
l’angle A,
dans lequel le substrat (22) pivote sur un axe z
transversal par rapport au jet (20) de manière à
modifier l’angle A, changeant ainsi le rapport
X/Y,
et caractérisé en ce que le réservoir (24) est
disposé à l’intérieur du boîtier (12), et en ce que
la deuxième partie Y (26) de la composition est
partiellement absorbée dans le substrat (22).

2. Dispositif distributeur (10) de la revendication 1,
comprenant également un dispositif de commande
(32) qui permet à un utilisateur de modifier le rapport
X/Y.

3. Dispositif distributeur (10) de la revendication l,dans
lequel le réservoir (14) comprend un récipient pour
aérosol.

9 10 



EP 2 885 225 B1

7



EP 2 885 225 B1

8



EP 2 885 225 B1

9



EP 2 885 225 B1

10



EP 2 885 225 B1

11

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• GB 1148408 A [0006]
• US 7837065 B [0013]
• US 8061562 B [0013]
• US 801554 [0013]
• US 11893456 B [0013]

• US 11893489 B [0013]
• US 11893476 B [0013]
• US 11805976 B [0013]
• US 11893532 B [0013]


	bibliography
	description
	claims
	drawings
	cited references

