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[0003]

IMPROVED FOAMING CARTRIDGES, PUMPS, REFILL UNITS,
AND FOAM DISPENSERS USING THE SAME

RELATED APPLICATIONS
This application This application claims priority to and the
benefits of U.8. Non-Provisional Application serial No,
£2/192,837, fled on July 15, 2015 and titled IMPROVED
FOAMING CARTRIDGES, PUMPS, REFILL UNITS, AND
FOAM DISPENSERS USING THE SAME, and whichis

incorporated hersin by reference in its entivety.

TECHNICAL FIELD
The present invention relates generally to foam pumps, refill
units for foam dispensers, and foam dispenser systems, and more
particularly to foam pumps, refill unite, and foam dispensers

having an improved foam cartridge.

BACKGROUND OF THE INVENTION
Liguid dispenser sysiems, such as Hguid soap and sanitizer
dispensers, provide a user with a predetermined amount of Hquid
upon actuation of the dispenser. In sddition, it 1s sometimes
desirable to dispense the Hguid in the form of foam by, for
exaraple, injecting air into the lguid to create a foamy mixture of
Haguid and air bubbles. Some liquids, such as, for example,
alcchol-based lguids are difficult to foam and reguire enhanced
mixing. Pumps for generating foam may form the foam by
pumping a hguid and air mixture through a foam cartridge. Prior
foam pumps and foam cartridges are disclosed in 1.5, Published
Patent Application No. 2014/00543238 filed on Marceh 8, 2013 and

entitled Horizontal Pumps, Refill Units and Foam Dispensers

PCT/US2016/042403



WO 2017/011719 PCT/US2016/042403

with Integral Air Compressors, 1.5, Patent No. 8,855,718 filsd on
March 18, 2013 and entitled Foam Pumps with Lost Motion and
Adjustable Output Foam Pumps, U.S. Patent No. 8,763,883 filad
on July 3, 2013 and entitled Bifurcated Foarn Pump, Dispensers,
and Refill Units, and U.S. Patent No., 7,850,049 filed on January
24, 2008 and entitled Foam Pump with Improved Piston
Structure, all of which ars incorporated herein by reference in

their entirety.

SUMMARY
Exemplary embodiments of foam dispensers, refill units for foam
dispensers, and foam cartridges are disclosed herein. An
exemplary foam cartridge for a foam pump includes g housing
having an inner diameter, a first foaming stage disposed within
the housing, and a second foaming stage disposed within the
heusing. The fivst foaming stage is spaced apart from the second
foaming stage. The first foaming stage has at least two different
types of mix media, and the second foaming stage has at least two

different tyvpes of mix media,

BRIEF DESCRIPTION OF THE DRAWINGS
0004} These and other features and advantages of the present invention
will become betier undarstood with regard to the following

description and accompanying drawings in which:

000s] Figure 1is a cross-section of an exemplary dispenser having a

refidl unit;

0008 Figure 2 is a crosg-gaction of a foam pump of an exemplary

dispenser and refill unit; and

2007 Figure 3 is a cross-section of an exemplary foam cartridge.
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[on0s}

{0009l

[0010;

DETAILED DESCRIPTION
Figure 1 illustrates an exemplary embodiment of a foam
dispenser 100. The cross-section of Figure 1 is taken through the
housing 102 to show a foam pump 120 with a foaming outlet
portion 130, a container 116, and an actustor 140. The dispenser
100 includes a disposable refill unit 110, The disposable refill unit
110 includes the container 116, foam pump 120, and foaming
putlet portion 130, The dispenser 100 may be a wall-mounted
aystem, a counter-mounied system, an un-mounted portable
system movable from place to place, or any other kind of

dispenser system.

The container 116 forms a liguid reservoir that contains a supply
of dispensable foamable Hguid within the disposable vefill unit
110, In various embodiments, the contained Lguid could be for
sxample a sanitizer, a cleanser, a disinfectant, or some other
dispensable Hauid. In the exemplary disposable refill urnit 110, the
container 1186 iz a collapsible container and can be made of thin
plastic or a flexible bag-like material. In other embodiments, the
container 116 may be a non-collapsible container and can be made
with, for example, a thicker plastic than its collapsible
counterpart. & non-collapsing container usually includes a vent

{not shown} to vent the container.

The container 118 may advantageously be refillable, replaceable
or both refillable and replaceable. In the event the lguid stored in
the container 116 of the installed disposable refill unit 110 runs
out, or the installed refill unit 110 otherwise has a failure, the
installed refill unit 110 may be removed from the dispenser 100,
The empty or fatled disposable refill unit 110 may then be
replaced with a new disposable refill unit 1190, The refill unit 110
may be secured within the dispenser 100 by any means, such as,
for exarople, a releasable locking mechanism, a quarter turn

connection, a threaded connection, a flange and fastener
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{0011}

{0012]

{0013}

connection, a clamped connection, or any other reusable

connection,

The refill unit 110 includes foarm purmyp 120 that is in fluid
coramunication with the container 1186, The foam pump 120 may
be secured to the container 116 by any means, such as, for
example, a threadsd connection, a welded connection, a quarter
turn connection, a snap it connection, a clamp connection, a
flange and fastener connsction, or the like. The foam pump 120
punaps liguid and air through a foaming outlet portion to dispense

rich foam at the outlet nozzle 134 of the pump.

The foam pump 120 is generically illustrated because there ave
many diffevent kinds of form pumps which may be emplcyéd in
dispenser 100, For example, the foam pump disclosed in U.S.
Published Patent Application No. 2014/0367419 filed on June 13,
2004 and entitled Foam Cariridges, Pumps, Refill Units And
Foam Dspensers Ulilizing the Same and U.S. Patent No.
8,272,538 filed on December 3, 2008 and entitled Angled Siot
Foam [Hspenser, which are incorporated by reference in their

entivety, may be used in dispenser 100,

In one embodiment, atr and Hauid pumps of the foam pump 120
are enclosed within a pump housing 121, In one other
smbodiment, the foam pump 120 includes separate air and Hoguid
pumps. In this embodiment, the Hguid pump and air pump may
both be part of the refill unit 110, In other embodiments, the
liguid pump may be part of the refill unit 110 and may be
disposed of upon depletion of the liquid from the container 1186,
while the air pump (not shown) may be attached to the dispenser
100 and is not disposed. The concept of having a foam pump that
has a Hguid pump portion separable from an air pump portion
may be referred {0 as a “sphit pump” shown and described in U8,
Patent No. 8,763,863 filed on July 3, 2013 and entitled Bifurcated



WO 2017/011719 PCT/US2016/042403

{0014}

{00151

{0016}

017

Foam Pump, Dispensers, and Refill Units which is incorporated

herein in its entivety.

The foaming outlet 130 ie in fluid commurdcation with the premix
chamber 122 of the foam pump 120. Foaming media 132 are
retained within the foaming sutlet 130, The foaming media 132
generates foam from any foamable Hguid. Some embodiments are
especially well suited for enhanced foaming of foamable Liguids
containing alechol. For és:&san:tpiew the foaming media 132 is longer
than prior foam cartridges and includes multiple spaced apart
foaming stages (See Figs. 2, 3) that generate rich foam. In some

smbodiments the foam is generated at increased actuation speeds

Dispenser 100 contains one or more actuators 140, As used
herein, actuator or actuating members oy mechanism includes one
or more parts that cause the dispenser 100 to move lgwd, awr

and/or foam.

Actuator 140 i1s generically illustrated because there ave many
different kinds of pump actuators which may be emploved in
dispenser 100, Actuator 140 of dispenser 100 may be any type of
actuator, such as a manual lever, a manual pull bar, a manual
push bar, a manual rotatable crank, an elsctvically activated
actuator or other means for actuating foam pump 120, which may
incinde one or both of a liguid pump portion and an air pump
portion. Electronic actuators may additionally include a sensor
(not shown) to provide for a hands-free dispenser system with

touchless operation

During operation of the dispenser 100, Hguid is drawn in from the
container 116 by the foam pump 120 through a Hguid inlet 126
and pumped into premix chamber 122, Simultaneously, air is
drawn into the foam purmp 120 through an air inlet 124 and is

pumped into the premix chamber 122 to mix with the lguid. The
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air and Hguid puxture is forced through the foaming media 132 in
the foaming outlet portion 130 to dispense rich foam from the
outlet nozzle 134, The foaming media 132 includes two foaming
stages that each include a combination of at least two mix medias
that generate high quality foam, such as, for example, screens,
porous members, sponges, baffles, or the like. An aperture 115 in
a bottom plate 103 of the housing 102 allows foam dispensed from

the nozele 128 to exit the housing 102 for use by the user.

0018} Figure 2 iHustrates an exemplary embodiment of 2 foam
dispenser 200 that includes a foam pump 230 attached to a
container 212 to form an exemplary refill unit 210, Foamabhle
Hauid is stored in the container 212 and is combined with air in

the foam pump 230 to create rich foam that 1s dispensed from a

pump outlet 227. In the Hlustrated embodirent, foam pump 230

includes a piston pump with liguid and air chambers that are

actuated simuliansously when the pump 230 is actuated. The
foam pump 230 may be any kind of pump, however, suitable for

pumping and mixing bguid and air to create foam.

{00197 The interior of the container 212 forms a rveservoir 220 for holding
foamable Hauid. A neck 214 of the container 212 is received
within a collar 238 of the foam pump 230, In the Bustrated
embodiment, the container 212 is secured {o the foam pumyp 230
with a threaded connection, but the container 212 can be secured
to the foam pump 230 by any means, such as, for example, a snap
fit connection, a friction fif connection, a guarter turn connection,
a flange and fasteney connection, a clamped connection, or the

itke (A ons-time connection would actually be preferred).

00207 The foam pump 230 includes g pump housing 231, a piston
assembly 240, a foaming outlet 280, and a spring 241. The pump
housing 231 includes an annular outer housing 232, an annular

inner housing 234, an end cap 238, and the collar 238, The end
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cap 286 of the purap housing 231 is disposed proximate the
container and forms a closed end of the annular outer and inner
housings 232, 234. The piston assembly 240 includes a piston
body 242, an outer hore 243, an inner piston body 244, an inner
bore 245, an outlet portion 248, and an outlet bore 247. In the
illustrated smbodivoent, the inner piston body 244 is shown as a
ssparats component, though it may be formed integrally as part of
the piston body 242, The spring 241 engages a shoulder 248 on
the interior of the pump outlet portion 2486 of the piston assembly

240 and the mterior of the end cap 238 of the pump housing 231.

0021} The pump housing 231 and piston assembly 240 form a eylindrical
Hguid pump chamber 222 and an annular air pump chamber 224,
The Lguid pump chamber 222 is formed at least in part by the
mner annular housing 234, the end cap 236, and the inner piston
body 244, The air pump chamber 224 is formed at least in part by
the annular outer housing 232, the end cap 238, the piston body
242, and the outer bore 243, The ceniral bore 245 encloses a
premix chamber 228, & Hauid pump inlet 221 in the end cap 236
iz in fluid communication with the reservolr 220 and the liguid
pump chamber 232, A lguid pump ocutlet 223 is in fluid
commurnication with the liguid pump chamber 222 and the premix
chamber 226. An aperture 225 places the air pump chamber 224
in fhuid communication with the premix chamber 228, The pump
outlet portion 248 and foaming outlet 260 form a pump outlet 227
that is in fluid communication with the premix chamber 226 and

the atmosphere.

(0022] The piston assembly 240 slideably engapes the pump housing 231,
Movement of the piston 240 within the housing 231 between
charged and discharged states causes the volume of the lguid and
air pump chambers 222, 224 to expand and contract. The piston
240 may bs actuated manually or by an actuator. As used herein,

actualor or actuating members or mechanism includes one or
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{00233

{0024]

more parts that cause the dispenser 200 to move Hguid, air or
foam. Upward actuation of the piston 240 moves the piston 240
from the charged state to the discharged state, compressing the
spring 241, When the upward actuation force is removed, the
spring 241 moves the piston 240 back to the charged state,
expanding the Hguid and air chambers 223, 224 thereby charging
the pump 230, The piston 240 may be moved by any means, such
as, for example, by use of an elsctric actuator, a mechanical

actuator, a pneumatic actuator, or the ke,

The annular air purop chamber 224 is lavgey in volume than the
cvhindrical hguid pump chamber 282, Thus, actuation of the
piston 240 pumps a lavger volume of air than lguid through the
foam pump 230, Adjusting the dimensions, for example, the
diameter, of the air and lguid pump chambers 224, 222 allows
the ratio of the flow rate of air to Hguid to be adjusted, The air
flow rate may be, for example, between about one and about
twenty times the liguid How rate, and preferably about ten times

the Hguwd flow rate.

A Lgquid inlet valve 250 is disposed in the Hquid inlst 221 of the
end cap 236 of the pump housing 231, The lguid inlet valve 250 is
a one-way valve that is oriented such that it allows flow into, and
prevents flow out of, the Lguid pump chamber 222 through the
hguid pump indet 281, A lguid outlet valve 252 is disposed at the
end of the inner piston body 244. The liguid outlet valve 25218 a
one-way valve that is oriented such that it allows flow out of, and
prevents flow inte, the Hguid pump chamber 222 through the
Liguid pump outlet 223, In some embodiments, hguid inlet and
outlet valves 250, 252 can be any kind of gne-way valves, such as
ball and spring valves, wiper valves, poppet valves, flapper
valves, umbrella valves, slit valves, mushroom valves, duck bill

valves, or the like.
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[0025] A Hguid pump seal 254 on the inner piston body 244 seals against
the inner prunp housing 234 to prevent Hauid from leaking out of
the liquid pump chamber 222 during charging and discharging of
the pump 230, The lguwid pump seal 254 is Hustrated as an
integrally meolded wiper seal, but may be any kind of suitable

seal, such as, for example, an o-ring or an elastomeric washer,

{0026] Am air pump seal 256 on the piston body 242 seals against the
outer pumyp housing 232, The air pump seal 256 seals the air
pump chamber 224 during the discharging actuation eycle, but
allows air to enter the air pumnp charsber 224 during the charging
cycle. The alr pump seal 258, therefore, operates as a one-way
valve that is oriented such that it allows air flow into, and
prevents flow out of, the air pump chamber 224. In some other
embodiments, the foam pump 230 may include a separate one-
way air inlet valve (not shown} fwidly connecting the air pump
chamber 224 to the atmosphere. The air pump seal 258 in an
embodireent that includes a separate one-way air inlet valve (not
shown) can be any suitable seal, such as, for example, an G-ring,
an elastomeric washer, an integrally molded wiper seal, or a

Iubricant, such as, for example, grease.

00277 The foaming outlet 260 attaches to the outlet portion 246 of the
piston assembly 240 and includes a central bore 284 in fluid
communication with the outlet bore 247 that together form the
pump sutlet 227, A noszle 262 of the foaming outlet 280 allows
foam generated in the foaming outlet 260 to be dispensed to the
user. The foaming outlet 260 may be secured to the piston body
240 by any means, such as, for example, a quarter turn
cenunection, a flange and fastener connection, a clamped
connection, a friction fit connection, or the ke, In some
embodiments, the foaming outlet 280 may be welded or glued to
the piston body 240, or may be formed integrally with the piston
body 240.
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{0028] A foaming cartridge 270 comprising a fivet foaming media 272
and a second baming media 274 is retained within the pump
putlet 227. Each of the first and second foaming stages 272, 274
include a combination of at least two mix medias, such az a
combination of at least two of the following: screens, porous
members, sponges, baffles, or the like. The fivet and second

¥

foaming stages 272, 274 are separated by 2 gap 278. In some
embodiments the gap is approximately equal to about 10% to

about 50% of the interior diameter of the purmp cutlet 227,

0028] A dust cap 280 attaches to the pump housing 230 to concesal and

protect outlet portion of the dispenser 200 and is removed prior to

0030} During operation of the dispenser 200, the piston assembly 240 of
the foam pump 230 is moved by the spring 241 from a discharged
o a charged position. Foamable Lguid flows from the reservoir
220 through the Hguid purop inlet 221 and higquid pumyp inlet
valve 250 into the Hguid pump chamber 282 as the Hguid pump
chamber 222 expands. Simultansously, air flows into the air
purnap chamber 224 through the aiy pump chamber seal 256.
When the dispenser 200 is actuated, the piston 240 iz moved from
the charged to discharged position, forcing hiquid out of the lHauid
pump chamber 222 through the Hguid pump cutlet valve 252 and
Liguid purap outlet 223 into the premix chamber 228.
Simultanesusly, air 18 foresed outl of air pump chamber 224
through the aperture 225 and into the premix chamber 228 to mix
with the foamable ligquid. The air and Houwid mixture in the
pramix chamber 226 flows out of the premix chamber 226 and
through the foam cartridge 270 to generate rich foam at the pump
putlet 227,

i0031] The dispenser 200 is actuated at high speeds and pressures o

generate rich foam in a short time. The actuator (not shown)

10
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moves the piston at approximately 1.5 to 4 inches per second.
When actuated at this high speed, the dispenser 200 generates
about § mi fo about 18.5 mi of foam in about 0.2 to about 0.5
seconds. After pumping and before the air and Houid mixture
flows through the foaming cartridge, the pressures in the air and
Heuid mixture vrange from about 4 psig to about 12 psig. Unlike
the foam cartridgs 260, prior foam cartridges are unable to
generate rich, unitform foam at these flow rates and pressuvres

from foamable liguid containing alechol.

0032] Figure 3 is an enlarged cross-sectional view of an exemplary foam
cartridge 300 located in a foaming outlet 301 of foam dispenser
200. The foaming outlet 301 is simplified in Figure 3 to more
clearly show the components of the foam cartridge 300. The foam
cartridge 300 includes a fivet foaming stage 310 and a second
foaming stage 320 separated by a gap 330. A mixture of air and
Lguid enters the foam cartridge 300 at an inlet 302 and is
dispensed as rich foam frorm an outlet 304 moving in a flow
divection 308, The first foaming stage 310 includes a coarse screen
312, a sponge 314, and a fine screen 318, The second foaming
stage 320 includes a sponge 322 and a fine screen 324. The course
sereen 312 may be filier media having about 40 to about 80
threads per inch. The fine screens 316, 384 may be filter media
having about 80 fo about 200 threads per inch. The sponges 314,
322 may be porous media having about 10 pores per inch to about

100 pores per inch.

0033] Foam cartridge 300 provides an enhanced mising of air and lquid
and is particularly useful for hard to foam liguids, such as Hguids
containing alechol and those dispensed from high pressure, high
velocity foam pumps. Increased actuation speed decreases ths
time required to dispense a volume of foam into the hands of the
user and increases the pressure and velocity of the air and Hguid

inside the pump. For example, a high dispenser speed of 1.5 t0 4

11
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{0034]

{G035]

inches per second results in pressures in the air and Kaguid
mixture ranging from about 4 psig to about 12 psig. A pump
actuating af this speed can dispense about 5 ml to about 18.5 mi
in about 0.2 to about 0.5 seconds. Reducing the time to dispense
foarm is particularly important inn the medical profession, where
the time of medical professionals is in high demand and comes at

a considerable cost.

Hach stage 310, 320 of the foam cartridge reduces the pressure of
the air and Hguid mixture exiting a foam pump, allowing more
stable bubblses to be formed at the outlet 304 of the cartridge 30¢
when a foamable liquid containing aleohol is used. Reducing the
pressure of the Hguid and air mixture enhances formation of rich
foam from an alechol-based foamable liquid because bubbles
formed n an aleohol-based foamable Liguid have lower surface
tension and therefors cannot maintain bubbles at the same

prassures as bubbles formed in & soap-based Hawd.

An air and lguid mixture entering the first foaming stage 310
passes through the coarse screen 312 to make the size of bubbles
in the mixture more uniform. The bubbles then pass through the
sponge 314 where they are continually reformed. The fine screen
318 reduces and refines the size of the bubbles. The gap 330
between the first and second feaming stags 310, 320 allows
bubbles sxiting the fine screen 316 o fully form before entering
the second stage 320. The gap 330 may be about 10% of the inner
diameter of the foam cartridge 300, or may be between about 10%
to about 50% of the inner diameter of the foam cartridge 300. The
bubbles formed by the fivet foaming stage 310 flow through the
second foaming stage 320 where they are continuously reformed
by the sponge 322, Lastly, the fine screen 324 ensures the bubbles
exiting the foam cartridge 300 are sraall and uniform in size and

ave dispensed from the foam cartridge 300 as rich foam.

12
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{038

{0037}

While the above discussed embodiments show and describe wall
mounied and above counter mounted dispensers, the foam
cariridge works very well with counter mount dispensers. An
exemplary embodiment is shown and described in U.8. Patent No.
8,544,698 filed on Mareh 28, 2007 and entitled Foam Dispenser
with Stationary Dispense Tube which is incorporated herein in its

entirety.

While the present invention has been tlustrated by the
degcription of embodiments thereof, and while the embodimente
have besn described in considerable detail, it 1s not the intention
of the applicants to vesivict or in any way limit the scope of the
modifications will readily appear to those skilled in the art.
Moreover, elements described with one embodiment may be
readily adapted for use with other embodiments. Therefore, tha
invention, in ifs broader aspects, is not limited to the specific
details, the representative apparatus and illustrative examples
shown and described. Accordingly, departures may be made from
such details without departing from the spivit or scope of the

applicants’ general inventive concept.

13
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CLAIMS

What is claimed is:
1. A foam cartridge for a foam pump comprising:
a housing having sn inner diameter;
a first foaming stage disposed within the housing;

the first foaming stage having at least two different types of

mix media; and
a second foaming stage disposed within the housing;

the second fbaming stage having at least two different types of

mix media;

wherein the second foaming stage is spaced apart from the

first foaming stage.
2. The foam cartridge of claim 1 wherein:
the housing comprises a first porfion and second portion;

the first foaming stage is disposed within the fivet portion and
the sscond foaming stage is disposed within the second

portion.

3. The foam cartridge of claim 1 wherein the second foaming stage is
spaced apart from the fivst foaming stage by about 10% of the
inner diameter of the housing to about 50% of the inner diameter

of the housing.
4. The foam cartridge of claim 1 wherein:

the first foaming stage comprises at least two mix media

selected from a coarse screen, a sponge, and a fine screen; and

14
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the second foaming stage comprises at least two mix media

selected from a course screen, a sponge, and a fine screen.

The foam cartridge of claim 4 wherein the course screen has ahout

[¥2)

40 to about 80 threads per inch, the fine screen has about 80 to
about 200 threads per inch, and the sponge has about 10 to about

100 pores per inch,

om

The foam cariridge of claim 1, wherein the mix media comprise at

least one fine screen and ONe COUrse screen,
7. A refill unit for a foam dispenser comprising:
a container for holding foamable liguid;
a Hauid pump;
an air pump;
an outlet nozzle; and
a foam cartridge having:

a first foaming stage having two or more different types of

mix media; and

a second foaming stage having two or more different types

of mix media;

wherein the second foaming stage is spaced apart from the

first foaming stage.

& The refill unit of claim 7 wherein the second foaming stage is
spaced apart from the fivst foaming stage by about 10% of the
outer diameter of the frst foaming stage to about 50% of the outer

diameter of the first foaming stage.

3, The refill unus of claim 7 wherein:

15
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the first foaming stage comprises at least two mix media

selected from a coarse screen, a sponge, and a fine screen; and

the second foaming stage comprises at least two mix media

selected from a course screen, a sponge, and a fine screen.
10. A foam dispenser comprising:
a housing;

a rvefill unit installed in the dispenser, the refill unit

comprising a container and a pump secured to the container;

wherein the pump includes an outlet nozzie and a foaming

cartridge, the foaming cartridge includes:

a first foaming stage having two or more different types of

mix media; and

a second foaming stage having two or more different types

of mix media;

wherein the second foaming stage is spaced apart from the

first foaming stage,

11, The foam dispenser of claim 10, wherein the dispenser is a wall

mounted dispenser.

12, The foam dispenser of claim 10, wherein the dispenser is a

counter mounted digpenser,
13. A foam dispensing system comprising:

a dispenser housing having an actuator for causing the

dispensing of foarm and a holder for receiving a refill unit;

a refill unit having a container and a pump sscured to the

container, the refill unit further comprising:

16
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a first foaming stage having two or more different types of

mix media; and

a second foaming stage having two or more different types

of mix media;

wherein the second foaming stage is spaced apart from the

first foaming stage.
14. A foam cartridge for a foam pump comprising:
a housing;
a first mix media;
a second mix media; and
a third mix media;
wherein at least two mix media are different.

15. The foam cartridge of claim 14, wherein the first and third mix

media are screens.

16. The foam cartridge of claim 14, wherein the second mix mediais a

sponge,
17. The foam cartridge of claim 14, comprising a fourth mix media,

18, The foam cartridge of claim 17, wherein the fourth mix media is a

sponge.
19. The foam cartridge of claim 14, comprising g fifth mix media.

20. The foam cartridge of claim 18, wherein the fifth mix mediais a

8Creen.
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