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SPECIFICATION

SOFT-PROJECTILE LAUNCHING DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation-in-part and claims the benefit of U.S. Patent

Application No. 12/777,134, filed May 10, 2010, which is hereby incorporated by reference.

FIELD

[0002] The present patent document relates to soft-projectile launching devices, such as
projectile toys. More particularly, the present patent document relates to soft-projectile
launching devices that launch super absorbent polymer projectiles and related devices and

methods.

BACKGROUND

[0003] Children have a variety of different types of projectile launching toys available to
them. For example, HASBRO® makes an entire line of NERF® weaponry that fire NERF®
projectiles. NERF® is a trademarked term well known in the toy industry and is associated with
soft foam-like material. Other than weaponry, NERF® is also commonly associated with sports
balls such as footballs, basketballs, and others. Over the years, a large number of NERF® foam-
based weaponry products have been developed, including various blasters that launch various
types of NERF® projectiles including darts, rockets, and balls.

[0004] NERF® foam is a spongy cellular material produced by the reaction of polyester with
a diisocyanate. The polyester resin reacts with the diisocyanate while CO, is simultancously
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released by another reaction. The CO, gas creates open pockets within the polyurethane that
give the NERF® foam its soft and light properties.
[0005] One reason the NERF® foam and other foam based projectile toys have became so
popular has been due to the soft and light properties of the foam material. For example, NERF®
balls were originally marketed as the “world’s first official indoor ball.” These same soft and
light properties also make NERF® and other foams a great material for projectiles. Projectiles
made from NERF® and other similar foams can be formed into balls and darts and fired from toy
weaponry with little risk of injury. To this end, HASBRO® and other toy manufacturers have
created numerous toy weaponry lines that shoot foam based projectiles including the N-Strike®
line of toys.
[0006] Although NERF® and other foam like materials can be used to make toy weaponry
projectiles that are relatively safe to project or launch, the properties of NERF® and other foam
like materials have some significant drawbacks when used as projectiles for projectile launching
toys. Because foam based materials such as NERF® foam are light, they are highly susceptible
to air forces when trying to project them through the air in free flight as occurs when fired from
toy weaponry. The soft, light properties of foam and NERF® type products are due to their low
density. The low density of foam based projectiles decreases the momentum of the projectiles,
which in turn increases the effect of air resistance, drag, and other motion retarding forces. This
causes foam based projectiles to rapidly slow after initial firing and easily curve off line.
[0007] There are also small projectile systems for gaming and professional training purposes.
These include paint ball guns and airsoft guns, but these systems are for adult use only due to the

energy imparted to the projectile and the ability of the projectile to do serious harm.
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SUMMARY OF THE INVENTION

[0008] One object of the present patent document is to provide an alternative soft-projectile
launching system to those presently on the market. To this end, in one embodiment, a projectile
launching device is provided that launches projectiles made from super absorbent polymers. The
projectile launching device comprises: a holder designed for containing the soft-projectile made
from a super absorbent polymer; and a firing mechanism operatively arranged to accelerate the
holder from a firing position.

[0009] In another embodiment the holder of the soft-projectile launching system is slideably
contained by the device. In another embodiment, the holder for a soft-projectile translates
between the firing position and a launch point for the soft-projectile. In yet another embodiment
the soft-projectile launching system further comprises a barrel having an interior in
communication with the firing position wherein the holder for a soft-projectile translates down
the barrel such that a soft-projectile launches from the barrel with little or no contact with the
interior of the barrel.

[0010] In one embodiment, the soft-projectile launching system may have a firing
mechanism incapable of storing energy independent of the user. Yet in other embodiments, the
launching system may store energy. The soft-projectile launching systems of the present patent
document may use air pressure, springs, rubber bands or any other suitable firing mechanism to
launch the soft-projectile.

[0011] In another aspect of the present patent document, ammunition for a soft-projectile
projection device is provided. The ammunition according to one embodiment comprises a
plurality of projectiles made from a super absorbent polymer. The projectiles may be contained

in a magazine. The projectiles may be hydrated or dehydrated.
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[0012] In one embodiment, the projectiles have a diameter of less than 10 millimeters when
hydrated. In yet another embodiment, the projectiles have a diameter of more than about 4mm
and less than about 9mm when hydrated.
[0013] In another aspect of the present patent document, a magazine for a device for
projecting soft-projectiles is provided. The magazine according to one embodiment comprises: a
container having an interior volume having at least one opening wherein the container is
configured to operatively mate with a device for projecting soft-projectiles and a plurality of
projectiles made from a super absorbent polymer contained within the interior volume. The
projectiles in the magazine may be hydrated or dehydrated and the magazine may include an
inlet opening configured to only allow dehydrated projectiles to pass through into the magazine.
[0014] In one embodiment, the magazine further comprises a locking mechanism that
prevents an outlet opening from opening unless the magazine is mated with a corresponding
projection device.
[0015] In yet another aspect, a method of producing soft-projectiles is provided. The method
comprises the steps of: placing a plurality of pieces of a super absorbent polymer in a liquid;
allowing time for the plurality of pieces of a super absorbent polymer to absorb the liquid; and
placing the plurality of pieces of a super absorbent polymer in a magazine.
[0016] In yet another aspect, a kit for making a plurality of soft-projectiles from a super
absorbent polymer is provided. In one embodiment, the kit comprises: a predetermined quantity
of dehydrated projectiles stored in a container, the dehydrated projectiles comprising a super
absorbent polymer; instructions for adding the dehydrated projectiles into an interior chamber of

a magazine and hydrating the dehydrated projectiles in the interior chamber of the magazine.
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The container may, for example, comprise a sealed pouch or other low cost, disposable
container.
[0017] In another embodiment, an adaptation mechanism for a projectile toy comprises: a
soft-projectile holder adapted to hold a soft-projectile made from a super absorbent polymer; and
an attachment mechanism connected to the soft-projectile holder wherein the attachment
mechanism is designed to mate to a firing mechanism of the projectile toy.
[0018] In addition to the embodiments described above, a method of play is provided. In one
embodiment, the method of play comprises launching a super absorbent polymer projectile from
a projectile launcher. The launcher may come in any form including a toy weapon or a gun.
[0019] In some embodiments described herein including embodiments of the method of play,
the soft-projectile made from a super absorbent polymer may be adapted for use with the firing
mechanism of the projection device. In some embodiments, for example, the super absorbent
polymer may have a relatively high cross-link density. The durability of the super absorbent
polymer may, for example, be increased to prevent substantial damage to the soft-projectile
during the launching step. In other embodiments the cross-link density of the super absorbent
polymer may be set so that it is sufficient to keep the soft-projectile from breaking apart during
the launching step.
[0020] Various embodiments and methods may also use various types of firing mechanisms,
including firing mechanisms that use direct impact or indirect impact. For example, in some
embodiments the projectile launcher comprises a firing mechanism that directly applies a force
to the super absorbent polymer and in other embodiments the firing mechanism indirectly applies

force to the super absorbent polymer. Further, in certain embodiments and methods, the firing
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mechanism stores energy independent of the user. In other embodiments, the firing mechanism
is incapable of storing energy independent of the user.
[0021] In one embodiment of the method of play, the projectile launcher does not include a
holder for the super absorbent polymer projectile to help transfer energy of a firing mechanism
of the projectile launcher into motion of the super absorbent polymer projectile.
[0022] In yet another embodiment, the method of play further comprises loading the super
absorbent polymer projectile into the projectile launcher from a magazine.
[0023] In another embodiment, a launching system is provided; the launching system
comprises a projectile launcher for launching ammunition made from a super absorbent polymer
and ammunition made from a super absorbent polymer that is adapted to be launched from the
projectile launcher. In various embodiments of the projectile launching system, the projectile
launcher is embodied by the various embodiments of a projection device described herein.
Similarly, in various embodiments of the projectile launching system, the ammunition made
from a super absorbent is embodied by the various embodiments of soft-projectiles described
herein.
[0024] The super absorbent polymer projectile launching toys and/or weaponry described
herein may increase the user experience as compared to foam-based projectile toys, yet they
remain safe for children to use. Further aspects, objects, desirable features, and advantages of
the devices and methods disclosed herein will be better understood from the detailed description
and drawings that follow in which various embodiments are illustrated by way of example. It is
to be expressly understood, however, that the drawings are for the purpose of illustration only

and are not intended as a definition of the limits of the claimed invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 illustrates a cross section of one embodiment of a projectile launching toy
designed for use with a plurality of projectiles made from a super absorbent polymer.

[0026] FIG. 2 illustrates a cross section of one embodiment of a projectile launching toy
designed for use with a projectile made from a super absorbent polymer.

[0027] FIG. 3 illustrates a cross section of a projectile magazine for use with a projectile
launching toy such as that shown in Fig 1.

[0028] FIG. 4 illustrates a perspective view of one embodiment of a projection device
designed to be used with soft projectiles.

[0029] FIG. 5 illustrates a side view of the projection device shown in FIG. 4 with its casing
removed so as to expose the inner components.

[0030] FIG. 6 enlarged cross-sectional view of the portion of the firing mechanism encircled
in FIG. 5.

[0031] FIG. 7A illustrates a perspective view of a magazine for use with a projectile
launching device.

[0032] FIG. 7B illustrates a side view of the magazine of FIG. 7A.

[0033] FIG. 7C illustrates a bottom view of the magazine of FIG. 7A.

[0034] FIG. 7D illustrates a cross-sectional side view of the magazine of FIG. 7A.

[0035] FIG. 8 illustrates a corresponding mating component for the magazine of FIG. 7A.
[0036] FIG. 9 illustrates a cross-sectional view of a magazine mated to a corresponding

locking device.
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[0037] FIG. 10 illustrates an enlarged cross-sectional view of a safety mechanism encircled
in FIG. 5 and provided to prevent foreign objects from entering the barrel while still allowing
soft projectiles to exit.
[0038] FIG. 11 illustrates a view down the barrel of a projection device including the safety
mechanism of FIG. 10.
[0039] FIG. 12 illustrates a hand gun embodiment of a projection device designed to launch
a soft-projectile.
[0040] FIG. 13 illustrates another embodiment of a projection device designed to launch a

soft-projectile.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0041] The term “magazine” is used herein to refer to any container that holds super
absorbent polymer projectiles for a projectile toy gun or other projectile weaponry. The
magazine could be of any shape size or volume and have any number of openings as long as it
holds super absorbent polymer projectiles in a useable manner for a corresponding super
absorbent polymer projectile launching device.

[0042] Super absorbent polymers (SAP’s) were first invented by the United States
Department of Agriculture (USDA) in the 1960’s and are commonly used in personal disposable
hygiene products such as diapers, protective underwear, and sanitary napkins. SAP’s are
polymers that can absorb an extremely large amount of liquid relative to their own mass. SAP’s
absorb aqueous solutions through hydrogen bonding with water molecules.

[0043] The present patent document discloses and teaches projectile launching devices, such

as toys, amateur guns and weaponry that use projectiles formed from a super absorbent polymer
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(SAP). As aresult, the projectiles launched by the devices of the present patent document are
soft-projectiles. Further, once hydrated, the unique properties that SAP’s exhibit give the soft-
projectiles several advantages over current projectile materials such as paint balls, plastics, and
foams. For example, hydrated SAP projectiles can maintain their shape under modest pressure.
The ability of SAP projectiles to maintain their shape allows them to be projected with a
reasonable force and velocity without breaking apart. However, under excessive pressure,
hydrated SAP projectiles will break down and lose their shape. Because SAP projectiles break
down under excessive pressure, the force at impact is spread over a much wider surface area,
thus reducing the likelihood of injury.
[0044] SAP projectiles can also be designed to break down at different pressures based on
their composition. This allows them to be tailored to have specific qualities as soft-projectiles.
The total absorbency and swelling capacity of a SAP varies depending on the degree of cross-
linking within the polymer. The lower the density of the cross-linking the higher the absorbent
capacity of the SAP. Thus, low density cross-linked SAP’s generally have a higher absorbent
capacity and swell to a larger degree than more highly cross-linked SAP’s. Low density cross-
linked SAP’s also have a softer and more cohesive gel formation. High cross-link density
polymers exhibit lower absorbent capacity and swell. The gel strength is firmer and can
maintain particle shape even under higher pressures.
[0045] Consequently, by using a SAP with a higher cross-link density, a soft-projectile can
be made to fly farther and faster without breaking apart and have a stronger impact. In contrast,
soft-projectiles made from a SAP with a lower cross-link density will break apart more easily

and have a much softer impact. Depending on the level of safety required, different SAP’s with
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different cross-link densities may be used. For example, SAP’s can be constructed that would be
considered “highly compliant” by industry standards.
[0046] Soft-projectiles made from a SAP are preferably round but may be of other shapes as
well, including, for example, dart shapes, cylinder shapes, bullet shapes, oval, square, rectangular
or any other shape. Round is a preferable shape not only because it has fairly good ballistic
characteristics but because SAP’s are easily formed in round shapes.
[0047] Soft-projectiles made from a SAP can be any size. Preferably, however, the soft-
projectiles made from a SAP are between about 3 millimeters (mm) and about 15mm in diameter
when hydrated and more preferably between about Smm and 8mm in diameter when hydrated.
Typically, the soft-projectiles are about 1mm or less when the SAP forming the projectile is
dehydrated.
[0048] Larger soft-projectiles made from a SAP are possible. For example, rounds having a
diameter of 30mm have been created. However, there is approximately a 20% tolerance on the
final diameter of the hydrated SAP soft-projectiles and therefore, the larger rounds are more
difficult to make consistently uniform in diameter.
[0049] The SAP projectiles may be colorless to prevent any staining upon impact.
Alternatively, soft-projectiles made from a SAP may also have additives added during the
formulation of the SAP or during hydration that will create a temporary or indelible signature
upon hitting a target. For example, soft-projectiles made from a SAP may be colored by adding
a die to the SAP or the aqueous solution during the hydrating process. Depending on the die
employed, the resulting signature may be of any desired color. Further, the employed die

compound may be visible under normal lighting conditions or only under an ultra violet black
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light. Other additives may also be used including those that give the soft-projectiles a tracer
effect such as glow-in-the-dark additives or other materials with luminescent properties.
[0050] Soft-projectiles made from water absorbing polymers, classified as hydrogels, will
absorb aqueous solutions through hydrogen bonding with the water molecule. A SAP's ability to
absorb water is a factor of the ionic concentration of an aqueous solution. Consequently, soft-
projectiles made from a SAP are preferably grown in water with a PH of 7. More preferably
soft-projectiles made from a SAP are grown in distilled water, where they may absorb 500 times
their weight, and from 30-60 times their dehydrated volume.
[0051] FIG. 1 illustrates a cross section of one embodiment of a projection device 10, which
in the present embodiment is a projectile launching toy, designed for use with soft-projectile 16.
The soft-projectiles of the present patent document are formed from a super absorbent polymer.
As shown in FIG. 1, projection device 10 is in the general form of a gun. However, in other
embodiments, projection device 10 can have shapes and designs of other devices. For example,
projection device 10 can be a bow, crossbow, sling shot, hand gun, machine gun, futuristic
weapon, catapult, or shaped as any other type of weaponry. Projection device 10 can be made of
a number of suitable materials including metals, rubbers and plastics; however, injection molded
plastic is a preferred construction material.
[0052] Projection device 10 has firing mechanism with a firing position 30. The firing
position 30 is where the soft-projectile 16 is positioned just prior to being fired or launched from
the projection device 10. The firing mechanism of the embodiment shown in FIG. 1 is based on
air pressure, which is created in air compression chamber 31. However, the firing mechanism of
the projection device 10 may be based on any of the known ways of firing or launching

projectiles or ammunition from a projection device. For example, springs or rubber bands can be
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stretched and released to launch the projectile from the projection device 10. These springs or
rubber bands may further use a mechanical advantage to increase the velocity of the projectile as
it is launched. As an example, compound bows use a system of levers or pulleys to make the
transfer of energy from the spring of the bow to the projectile more efficient. In addition to
springs and rubber bands, air pressure can be used, as in the embodiment illustrated in FIG. 1.
Air pressure can be created in a number of ways including, for example, from a plunger operated
by the user, from a cartridge containing compressed gas (such as the CO, cartridges used with
paint ball guns), from air that has been pumped into an internal chamber and then released, or
from an explosion in a chamber.
[0053] In addition, various techniques of launching a projectile may also be combined. For
example, the embodiment shown in FIG. 1 uses the combination of a spring and air pressure.
The components of FIG. 1 will now be further described with respect to the use of projection
device 10 to launch a soft-projectile 16 made from a SAP.
[0054] To begin the process of firing a soft-projectile 16 made from a SAP with the device
shown in FIG. 1, a user pulls back on the handle 11 which retracts the plunger 12 out of the aft
end 17 of a plunger cylinder 19. The plunger 12 is attached to spring 18. As the spring 18 is
stretched, air is sucked into an air compression chamber 31 located between plunger seal 24 and
air seal 22. Air seal 22 abuts against a stop (not shown) just behind the firing position 30 to
prevent air seal 22 from following the plunger 12 past a certain point as it is drawn back.
Consequently, the spring 18 is stretched. When the user releases the handle 12, the spring 18
quickly pulls the plunger 12 back inside the plunger cylinder 19. This creates a rapid increase in
air pressure in the air compression chamber 31 between plunger seal 24 and air seal 22.

Consequently, air seal 22 is propelled rapidly through barrel 15 towards the distal end of barrel

12

65308vl

Pet. Ex. 1018
Page 14 of 269



Patent

H6845.1001.A
15 and simultancously accelerates the holder 14 for a soft-projectile and the soft-projectile 16.
The soft-projectile 16 is launched from the projection device 10 on a free trajectory and the air
seal 22 and soft-projectile holder 14 are retained within the barrel 15 of projection device 10.
[0055] In the embodiment of the projection device 10 shown in FIG. 1, the air seal 22 and
the soft-projectile holder 14 are retained via their connection to the spring 18. However, the soft-
projectile holder 14 and air seal 22 may be retained by other means. For example, a stop (not
shown) may be installed inside of barrel 15 to prevent air seal 22 or soft-projectile holder 14
from escaping but allow the soft-projectile 16 to pass freely. Preferably, the stop is located
adjacent the barrel exit to maximize the distance over which the soft-projectile 16 is carried in
the holder 14 before exiting the barrel.
[0056] Once the soft-projectile 16 made from a SAP has been launched, the plunger 12 and
plunger seal 24 have been pulled inside the plunger cylinder 19 to the extent possible. In this
position, the plunger seal 24 is located just behind the firing position 30. When the user wants to
fire another round, the user pulls back on the handle 11. As the plunger 12 is retracted, air seal
22 and soft-projectile holder 14 are drawn behind the magazine or feed hopper 50. Once the air
seal 22 and the soft-projectile holder 14 are positioned behind the magazine or feed hopper 50,
another soft-projectile made from a SAP 16 can fall into the firing position 30.
[0057] Toy guns and weaponry are typically classified into two different categories: 1)
devices that can transfer stored energy into the projectile; and 2) devices that are incapable of
storing energy independent of the user. The projection device 10 embodied in FIG. 1 is of the
latter type. However, the device in FIG. 1 could be easily modified to store energy. For
example, a one way valve could be added in combination with a trigger mechanism to prevent air

seal 22 and soft-projectile holder 14 from advancing. The plunger 12 could be used to pump
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additional pressure into the air compression chamber 31 behind air seal 22. The user would then
pull the trigger to release the pressure that has built up from multiple pumps of the plunger 12.
[0058] FIG. 2 illustrates a cross section of another embodiment of a projection device 10
designed for use with soft-projectiles 16 made from a super absorbent polymer. Projection
device 10 of the present embodiment is a projectile launching toy. In the device 10 shown in
FIG. 2, the smaller diameter tube 27 is wrapped back around to the back of the projection device
10 and laid on top of the projection device 10 so that tube portions 26 and 28 are continuously
connected. In the embodiment in FIG. 2, the volume in front of plunger seal 24 transitions from
plunger cylinder 19, which has a comparatively large diameter, to a tube 27, which has a smaller
diameter than plunger cylinder 19. The change in the diameter of the air compression chamber
31 from the plunger cylinder 19, which comprises a tube of a relatively larger diameter, to a
smaller diameter tube 27 will cause, during use of the device, a rapid increase in the velocity of
the air flow in correlation with the conservation of energy and Bernoulli’s principle.
Consequently, the rapid air flow is forced down the length of the smaller diameter tube 27 until it
escapes out the front of the projection device 10. As the air rushes down the smaller diameter
tube 27 the soft-projectile holder 14, which fits with an air seal inside the smaller diameter tube
27, is rapidly accelerated with the air, carrying the soft-projectile 16 made from a SAP and
launching it out of the projection device 10.
[0059] Although the embodiments illustrated in the present patent document include a
smaller diameter tube 27, other embodiments may include a tube of any diameter including a
tube of larger diameter. As explained above, it is preferable to use a tube with a smaller diameter
than the diameter of the air compression chamber 31 to take advantage of the Bernoulli principle.

However, using a tube with a smaller diameter is not a requirement. In addition, the barrel 15
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may be considered part of the smaller diameter tube 27 or as a separate component connected to
the smaller diameter tube 27.
[0060] Unlike the embodiment of FIG. 1, the soft-projectile holder 14 is not retained by the
spring. In the embodiment of FIG. 2, the soft-projectile holder 14 is slideably contained by the
barrel 15, but is not otherwise attached. The soft-projectile holder 14 acts as a free sliding piston
that may operate independently of the plunger 12. A stop near the end of the barrel 15 and a stop
near tube position 30 retains the soft-projectile holder 14 within a desired operating region of the
barrel 15. The stop near the end of the barrel 15 should be designed to retain the soft-projectile
holder 14 without interfering with the launching of the soft-projectile 16 made from a SAP.
[0061] FIG. 2 illustrates a device 10 having a smaller tube 27 that wraps from a position
relatively near the distal or front end 13 of plunger cylinder 19 back to a position relatively near
the proximal or back end 17 of plunger cylinder 19 and then extends down the length of the
plunger cylinder 19. This is not required and the smaller tube could simply extend straight away
from distal end 13. However, by wrapping the tube as shown in FIG. 2, the more rigid structure
of the plunger cylinder can be used to help stiffen the tube 27.
[0062] The soft-projectile holder 14 is preferably designed to minimize, or even prevent
altogether, the contact of the soft-projectile 16 with the barrel 15 as the soft-projectile 16 travels
down the barrel 15. Although soft-projectile holder 14 is not a requirement, minimizing the
contact between the soft-projectile 16 and the barrel 15 is preferable. The soft-projectile 16 will
tend to retain its shape, especially if the cross-link density is high. However, if the soft-projectile
16 is nicked, scratched, or damaged by the barrel as it accelerates, it may disintegrate prior to
exiting the barrel 15, especially if the cross-link density is low. If the soft-projectile 16

disintegrates prior to exiting the barrel 15, the soft-projectile 16 will not fly accurately or the
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correct distance. Consequently, the design of the soft-projectile holder 14 should take care to
encase enough of the soft-projectile 16 to prevent it from touching the sides of the barrel 15 as it
travels. The soft-projectile holder 14 is preferably cup shaped in a form that mates with the
exterior surface of the soft-projectiles 16 to be employed with the device. However, the soft-
projectile holder 14 may be bucket shaped, crescent shape, or any other shape that helps prevent
or suitably minimize the contact between the soft-projectile 16 and the barrel 15.
[0063] In addition to preventing contact between the soft-projectile 16 and the barrel 15
during launch, the soft-projectile holder 14 also helps transfer the energy of the firing mechanism
into the motion of the soft-projectile 16. In addition, if shaped similar to soft-projectile 16, the
soft-projectile holder 14 helps distribute the force generated by the firing mechanism evenly over
the soft-projectile 16 and therefore, helps prevent the soft-projectile 16 from breaking during
launch. Consequently, a holder 14 that mates more appropriately with the shape of the outside
surface of the soft-projectile 16 is preferable. Furthermore, the soft-projectile holder 14 may
help center the soft-projectile 16 and keep the soft-projectile 16 centered as it travels down the
barrel 15. To this end, a soft-projectile holder 14 in the shape of a hemisphere may be used with
round soft-projectiles 16. The hemispherically shaped holder 14 may have a diameter slightly
larger than the soft-projectile 16 to not only help prevent contact with the interior of the barrel
15, but also to accommodate variations in the diameters of soft-projectiles 16.
[0064] Although the embodiments of FIGs. 1 and 2 illustrate a device 10 using a spring and
air pressure, and preferably a combination of a spring and air pressure is used, projection device
10 can use a catapult system, sling shot, bow style or any other type of acceleration system to
launch the soft-projectile 16. As another example, projection device 10 can accelerate the soft-

projectile or soft-projectile holder by an accelerating mass, like the hammer of a gun, impacting
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the soft-projectile or soft-projectile holder. Furthermore, these devices can all be set up to work
with stored energy or work with only energy provided by a user without departing from the
embodiments of the present patent document.
[0065] FIG. 3 illustrates a cross section of a magazine 50 for use with a projectile device 10,
such as the projectile launching toy shown in FIG. 1. Magazine 50 can be of any shape or size
and is intended to contain the soft-projectiles 16 made from a SAP. Magazine 50 can be made of
metal, glass, plastic, rubber, or any other suitable material. Preferably magazine 50 is
constructed of injected molded plastic. Magazine 50 may be reusable and refillable or designed
for a single use and disposable. Magazine 50 can be loaded with already hydrated soft-
projectiles 16 made from a SAP. Alternatively, magazine 50 can be loaded with dehydrated soft-
projectiles 16 made from a SAP. If dehydrated soft-projectiles are used, water or another
aqueous solution is added to the magazine 50 to hydrate the soft-projectiles 16 made from a
SAP. Magazine 50 is preferably sealable to prevent water or moisture from the soft-projectiles
16 from leaking out.
[0066] Magazine 50 has a first opening 52 designed to mate with a projection device 10.
Preferably the first opening 52 of magazine 50 includes a locking mechanism, such as a trap
door, that blocks the first opening when the magazine 50 is not mated to a corresponding
projection device 10. The locking mechanism provides a safety mechanism that prevents foreign
objects from being loaded into the magazine 50 and launched by the projection device 10. The
locking mechanism can be a keying system, child safety device, or other locking mechanism that
prevents foreign objects from being loaded into the magazine.
[0067] The opening on the projection device 10 that mates with the magazine preferably has

a corresponding locking mechanism to complement the locking mechanism on the magazine 50.
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Consequently, soft-projectiles 16 may only be loaded into the projection device 10 from the
magazine 50. Similar to the locking mechanism that prevents foreign objects being loaded into
the magazine 50, the corresponding locking mechanism on the opening in the projection device
prevents foreign objects from being loaded directly into the projection device 10 and then
launched.
[0068] As shown in FIG. 3, the magazine 50 may have a second opening 54 for refilling the
magazine with soft-projectiles 16 made from a SAP into the magazine. The second opening 54
may be large enough to allow hydrated soft-projectiles 16 to be loaded directly into the
magazine. In such a case, the interface between the magazine 50 and the projection device 10
should be designed to prevent foreign objects from being loaded from the magazine 50 into the
projection device 10 and subsequently launched.
[0069] Alternatively, the second opening 54 may further include a screen 56 designed to
prevent passage of objects larger than a particular size. The dehydrated SAP pieces forming the
soft-projectiles 16 may typically have a diameter of about 1 millimeter (mm) or less. In such
embodiments, the screen 56 can be designed to only allow objects of approximately Imm or less
in diameter to pass through. The dehydrated soft-projectiles 16 can then be loaded into the
magazine 50 and water or another aqueous solution can be added and the soft-projectiles 16 can
swell to their appropriate size. The screen 56 is a safety mechanism to make sure foreign objects
are not loaded into the magazine 50 and then subsequently launched from the projection device
10. Although it is recognized that foreign objects of less than 1mm can be loaded into the
magazine, objects of less than Imm are much less likely to cause significant damage if

subsequently launched by the projection device 10 because of their reduced size and weight.
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[0070] The dehydrated soft-projectiles 16 may be sold in a kit designed to refill a magazine
50. In one embodiment, the kit comprises a pre-counted number of dehydrated rounds designed
to fill up a particular magazine when hydrated. A magazine 50 preferably holds between 150
and 250 rounds and more preferably holds about 200 soft-projectiles 16. However, the magazine
50 and the kit that fills the magazine 50, can hold any number of soft-projectiles. For example,
larger clips of approximately 500 to 1000 rounds may be used for machine guns, Gatling guns, or
other rapid fire projection devices 10. In contrast, magazines or clips of 6 to 20 rounds may be
used for single shot toys and weaponry.
[0071] The kit preferably further includes instructions on how to insert the dehydrated
rounds into the magazine 50 and grow the dehydrated rounds inside the magazine 50. After
purchasing a kit, a user would dump the dehydrated rounds into the magazine and follow the
directions to add distilled water or another appropriate aqueous solution to hydrate the rounds
and swell them into their appropriate size for launching from a projectile device 10.
[0072] In addition to projection devices designed specifically to launch soft-projectiles 16,
embodiments of the present patent document include adaption devices to adapt existing projectile
toys and weaponry to launch soft-projectiles 16. Adaption devices attach to the firing
mechanism of the existing toy or weaponry and allow the transfer of energy from the firing
mechanism into kinetic motion of the SAP projectile 16 without damaging the SAP projectile 16.
Preferably, soft-projectile holders 14, similar to those of FIG. 1 and 2, are retrofit to the existing
toys and/or weaponry to protect the soft-projectile made from a SAP 16. However, such holders
are not required, and other methods may be used without departing from the scope of the

embodiments of the present patent document.
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[0073] Figure 4 illustrates a prospective view of another embodiment of a projection device
10 designed to be used with soft projectiles, such as ammunition made from a super absorbent
polymer. The projection device 10 of FIG. 4 is a projectile launching toy shaped in the form of a
gun. The gun shaped projection device embodied in FIG. 4 includes a magazine 50 to hold
ammunition made from a super absorbent polymer 16. The projection device 10 of FIG. 4
further includes a handle 11 which allows the user to activate the firing mechanism of the
projection device 10. As may be seen in FIG. 4, the handle 11 in the illustrated embodiment is
positioned under barrel 15 in a shotgun style pump position on the toy gun. Generally, however,
the handle 11 may be operably located in any position on the projection device 10 that allows a
user to easily pull and release or pull and pump the handle 11.
[0074] In embodiments of the projection device 10 that store and release energy, a finger
trigger 3 is preferably included. Finger trigger 3 may be mechanically connected to the firing
mechanism to release the stored energy when finger trigger 3 is depressed by a user. In
embodiments that also include handle 11, the user may pull the handle 11 back and lock it in the
pulled back position. The finger trigger 3 may then be depressed to release the handle 11 and
activate the firing mechanism.
[0075] In addition, the projection device 10 may have a number of attachments or
enhancements that increase the user’s experience when playing with the projection device 10.
For example, in the case of a gun as shown in FIG. 4, the gun may further include a stock
extender 4, a gun sight 5, alignment sight 6, a retractable stand 7 and any other attachments or
components that would further enhance the user’s experience, including improving the

functionality, realism or life-like nature of the projection device 10.
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[0076] Figure 5 illustrates a side view of the embodiment of FIG. 4 with the casing removed
S0 as to expose the inner components of the projection device 10. The firing mechanism of the
embodiment shown in FIG. 5 is similar to the firing mechanism of the embodiment of FIG. 2.
Both embodiments include a firing mechanism based on air pressure. The air pressure of FIG. 2
and FIG. 5 is created in air compression chamber 31. A smaller diameter tube 27 traverses
through the gun and then extends substantially straight down the length of the gun to form the
barrel 15 and direct the compressed air.
[0077] In the embodiment shown in FIG. 5, the spring 18 is designed to wrap around the
plunger 12, so that spring 18 is compressed, rather than stretched as it is in the embodiment of
FIG. 2, when handle 11 is pulled by the user into the firing position. Further, by extending the
plunger 12 through the center of the spring 18, the air compression chamber 31 may include the
entire volume of the plunger cylinder 19.
[0078] In operation, a user pulls the handle 11 which draws the plunger 12 and plunger seal
24 towards the aft end 17 of the plunger cylinder 19. As the plunger 12 is retracted through the
plunger cylinder 19, the spring 18 is compressed against the aft end 17 and air is sucked into the
expanding air compression chamber 31. When the spring 18 is fully compressed against the aft
end 17, the plunger 12 is fully retracted and the air compression chamber 31 substantially
includes the entire volume of the plunger cylinder 19.
[0079] When the user releases the handle 11, the spring 18 rapidly expands and forces the
plunger seal 24 back down the plunger cylinder 19 rapidly reducing the size of the air
compression chamber 31. Similar to the embodiment of FIG. 2, the rapid air flow is forced down
the length of the smaller diameter tube 27 and barrel 15 until it escapes out the front of the

projection device 10. As the air rushes down the smaller diameter tube 27, the soft-projectile
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holder 14, which fits with an air seal inside the barrel 15, is rapidly accelerated with the air down
the barrel, carrying the soft-projectile 16 made from a SAP and launching it out of the projection
device 10.
[0080] In a preferred embodiment, the volume enclosed by the smaller diameter tube 27 and
the air compression chamber 31 between the seal of soft-projectile holder 14 and the plunger seal
24 is substantially sealed. In a preferred embodiment, the plunger cylinder 19 further includes a
one-way valve that allows the plunger cylinder 19 to suck air into the air compression chamber
31, but prevents air from escaping when the handle 11 is released and the plunger 12 is rapidly
forced back into the compression chamber 31 by the expanding spring 18.
[0081] Substantially sealing the volume between the soft-projectile holder 14 and the plunger
scal 24 allows the position of the soft-projectile holder within the smaller diameter tube 27 to be
manipulated by the user when pulling or releasing the handle 11. In addition to causing the soft-
projectile holder 14 to rapidly accelerate down the smaller diameter tube 27 when the user
releases the handle 11, the seal may also be used to pull the soft-projectile holder 14 into the
firing position 30. As the user pulls the handle 11 back and expands the volume of the air
compression chamber 31, air is sucked from the smaller diameter tube 27. As the air is pulled
from the smaller diameter tube 27, the soft-projectile holder 14 is drawn back down the barrel 15
towards the firing position 30.
[0082] Once the soft projectile holder 14 is in the firing position 30, additional air may be
sucked into the air compression chamber through a one way valve. However, a one way valve is
not necessary and air may be sucked in through small imperfections in the seal between the

plunger seal 24 and the seal around the soft-projectile holder 14.
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[0083] As may be seen by the embodiment shown in FIG. 5, the smaller diameter tube 27
may be comprised of numerous tube components. Forming the smaller diameter tube 27 out of
more than one piece may allow for a cheaper and more cost effective construction. Furthermore,
because a portion of the smaller diameter tube 27 is required to be straight to form the barrel 15
and other portions of the small diameter tube 27 may traverse a tortuous path to conform to the
inside of the gun, using different types of tube may be advantageous.
[0084] Figure 6 illustrates an expanded cross-sectional view surrounding the firing position
30 of the projection device shown in FIG. 4. The projection device 10 of the embodiment shown
in FIG. 6 includes a magazine 50 that holds soft projectiles, such as ammunition formed from a
SAP. The projection device 10 may include a loading mechanism 33 to ensure only a single soft
projectile at a time is loaded from the magazine 50. Numerous types of loading mechanisms
may be used without departing from the scope of the present patent document. The loading
mechanism 33 of the embodiment of FIG. 6 is explained below as an example of one type of
loading mechanism that may be used.
[0085] The barrel portion 15 of the smaller diameter tube 27 has an opening 36 which
provides access to the interior of the smaller diameter tube 27 directly above the firing position
30. The opening 36 is large enough for a single soft projectile to fit through. The opening 36
allows the soft projectile to pass from the magazine 50 into the firing position 30 of the
projection device 10.
[0086] However, without the loading mechanism 33, there would be no control over when
the soft projectiles where allowed to descend into the firing position or how many soft projectiles
descended into the firing position. Furthermore, without a loading mechanism 33, soft

projectiles would be able to drop into the firing position 30 behind the soft projectile holder 14,
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which would potentially prevent the projection device 10 from working. The loading mechanism
33 controls the loading of soft-projectiles into the firing position and prevents unwanted loading
by selectively obstructing the opening 36 in the barrel portion of the smaller diameter tube 27
directly above the firing position 30.
[0087] The loading mechanism 33 shown in the embodiment of FIG. 6 comprises a plunger
35, a spring 37, and a plunger chamber 44. The plunger 35 is a hollow cylinder that has an outer
diameter slightly smaller than the inner diameter of the barrel 15. The plunger chamber 44 is a
portion of the smaller diameter tube 27 or barrel 15 just behind the firing position 30. The
plunger 35 is designed to telescope in and out of the plunger chamber 44. The plunger is biased
in its fully extended position by spring 37 and retained by an interference with the plunger
chamber 44.
[0088] The plunger 35 is positioned in the barrel 15 under the opening 36 and the magazine
50. The plunger 35, which is cylindrical in the present embodiment, includes a first flange 39 on
the interior of its forward end and a second flange 41 on the exterior of its back end. A
compression spring 37 is mounted inside the plunger 35 so that a first end abuts the first flange
39 and the second end extends back into a plunger chamber 44. The second end of the
compression spring abuts a third flange inside the plunger chamber 44.
[0089] In a preferred embodiment, the plunger 35 has a cylindrical design and the first,
second, and third flanges have a small annular height in order to maintain the smaller diameter
tube 27 and the barrel 15 substantially open to air flow.
[0090] When the user pulls the handle 11 of the projection device back in preparation for
firing, a vacuum is pulled on the smaller diameter tube 27 causing the soft-projectile holder 14 to

be drawn towards the back of the gun as explained above. As the soft-projectile holder 14 is
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pulled back by the vacuum, the soft-projectile holder 14 begins to push on the plunger 35 of the
loading mechanism 33. In turn, the plunger 35 telescopes back into the plunger chamber 44,
compresses the spring 37, and allows the soft-projectile holder 14 to continue to be drawn
backwards by the vacuum in the smaller diameter tube 27.
[0091] In the preferred embodiment, the fully retracted position of the plunger 35 into the
plunger chamber 44 is designed to be the fully compressed position of the spring 37. In another
embodiment, the plunger may interfere with a second portion of the plunger chamber 44 to
restrict the retraction of the plunger 35 into the plunger chamber 44 to be where the soft-
projectile holder 14 is positioned just slightly behind the opening 36 in the top of the barrel 15
(i.e., when the soft-projectile holder 14 is just behind the firing position 30). Once the soft-
projectile holder 14 is retracted to just behind the firing position 30, the plunger 35 and/or soft-
projectile holder 14 are/is no longer obstructing the opening 36 above the firing position 30 in
the barrel 15 and a single soft-projectile may drop into the firing position 30 of the barrel 15.
[0092] Preferably, the spring 37 maintains a constant bias on the plunger 35 in order to
maintain the plunger in its fully extended position blocking the opening 36. Once a vacuum is
no longer being pulled on the smaller diameter tube 27 or the firing mechanism 33 has been
released, the spring 37 forces the plunger 35 forward back into its steady state position blocking
any additional soft-projectiles from entering the barrel 15.
[0093] Preferably, the spring 37 has a sufficiently small spring constant to allow it to be
retracted with the force generated from soft-projectile holder 14 as it is pulled back down the
barrel 15 by the vacuum created when the user retracts the handle 11. The spring constant
should also be sufficiently small so that the spring does not cause the plunger 35 to force the

soft-projectile holder 14 down the barrel 15 prematurely should a vacuum no longer pull the soft-
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projectile holder 14 backward. For example, if the user where to retract the handle 11 of the gun
and then hold it for a period of time prior to releasing it, small leaks in the system may prevent
the plunger 35 from continually being retracted in the plunger chamber 44.
[0094] Preferably the compression spring 37 is also designed to bias the plunger 35 to
maintain the plunger’s position obstructing the opening above the firing position in the barrel 15
when a soft-projectile is not being loaded. The plunger 35 is retained in the obstructing position
by the second flange 41 on the back of the plunger 35 which interferes with a flange on the
inside of plunger chamber44.
[0095] Although the embodiment of FIGs. 4-6 illustrates a device 10 having a firing
mechanism designed to use a combination of spring and air pressure projection device 10 may
use any suitable type of firing mechanism. For example, the firing mechanism may rely
exclusively on spring or air pressure. Alternatively, the firing mechanism may be a catapult type
system, sling shot type system, bow style system or any other type of suitable acceleration
system to launch the soft-projectile 16. As another example, projection device 10 may accelerate
the soft-projectile 16 or soft-projectile holder 14 by an accelerating mass, like the hammer of a
gun, directly impacting the soft-projectile or soft-projectile holder. Furthermore, the
embodiment of FIGs. 4-6 may all be set up to work with stored energy or work with only energy
provided by a user without departing from the scope of the present patent document.
[0096] In the soft-projectile 16, either through pneumatic force or mechanical impact, it is
preferable to modify the durability of the soft-projectile to allow the soft-projectile to withstand
the direct force of the firing mechanism. To this end, the properties of the soft-projectile may be
modified to further adapt it to work with a direct force firing mechanism. For example and as

explained above, the gel hardness of SAPs may be modified by changing their cross-link density.
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Thus, the projectiles 16 made from a SAP may be made harder to work with a direct force firing
mechanism by increasing their cross-link density.
[0097] FIGs. 7A-7D shows various views of a magazine 50. The magazine 50 embodied in
FIGs. 7A-7D includes a locking mechanism 60 to prevent access to the interior of the magazine
50 except when the magazine 50 is mated to a projection device 10 or some other mating device
designed to allow such access. For example, one such additional device may be a container
designed to refill the magazine with additional hydrated rounds of SAP ammunition.
[0098] Fig 7A illustrates a perspective view of a magazine 50. FIG. 7B illustrates a side
view of the magazine of FIG. 7A. FIG. 7C illustrates a bottom view of the magazine of FIG. 7A.
FIG. 7D illustrates a cross-sectional side view of the magazine of FIG. 7A.
[0099] In order to minimize the risk that objects other than the desired ammunition, such as
soft-projectiles 16 made from a SAP are used with projection device 10, complementary locking
mechanisms 60 and 70 may be used as part of both the magazine 50 and the projection device
10, respectively. The complementary locking mechanisms 60 and 70 are designed to prevent
access to the interior of the magazine 50 and projection device 10, respectively, except when the
two are mated together, or another device with a corresponding locking mechanism. The locking
mechanism 60 prevents loading of foreign objects into the magazine 50 and locking mechanism
70 prevents foreign objects from being directly loaded into the firing chamber of the projection
device 10. Numerous types of locking mechanisms may be used for complementary locking
mechanisms 60 and 70 without departing from the scope of the present patent document. The
complementary locking mechanisms 60 and 70 of magazine 50 shown in FIGs. 7A-7D and

projection device 10 shown in FIGs 4-6 are explained below as examples of the types of
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complementary locking mechanisms that may be used for magazine 50 and projection device 10,
respectively.
[00100] Before explaining the operation of the complementary locking mechanisms 60 and
70, however, it is noted that FIG. 8 illustrates, in a perspective view, complementary locking
mechanism 70 of projection device 10, or potentially another authorized mating device, in
isolation. Although FIG. 8 depicts the mating component 70 as a separate component, the
features of the complementary locking mechanism 70 in isolation, complementary locking
mechanism 70 may be integrated into any device to which it is desired to mate magazine 50,
including, for example, projection device 10 or a magazine refill device.
[00101] The locking mechanism 60 of magazine 50 shown in FIGs. 7A-7D includes an
opening 52. Corresponding locking mechanism 70 includes a corresponding opening 72 meant
to mate with the opening 52 of the magazine 50 when magazine 50 is engaged with
complementary locking mechanism 70.
[00102] FIG. 9 illustrates a cross-sectional view of magazine 50 engaged with locking
mechanism 70. When the two parts are not engaged, both the opening 52 in the locking
mechanism 60 of magazine 50 and the opening 72 in the locking mechanism 70 are obstructed
by trap doors 69 and 79, respectively, slideably disposed behind the corresponding openings.
For example, the trap door 69 of the magazine 50 is slideably contained within slot 64 of locking
mechanism 60 of magazine 50 shown in FIGs. 7D. Likewise, trap door 79 of locking
mechanism 70 is slideably disposed behind opening 72 of locking mechanism 70 of projection
device 10. Preferably the trap doors 69 and 79 are biased by springs 65 and 75 to force them

over their respective openings when the magazine 50 and projection device 10 are not engaged.
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[00103] When the magazine 50 is correctly mated with the corresponding locking mechanism
70 of projection device 10 or other desired device, the trap doors 69 and 79 are both retracted
against the biasing force of springs 65 and 75 so that they no longer block their respective
openings 52 and 72, and soft-projectiles may thus pass between the magazine 50 and projection
device 10 or other corresponding device.
[00104] In the embodiment shown in the figures, the magazine 50 is initially mated to the
corresponding locking mechanism 70 forward of its final position and is then slid back into its
final position where a small tongue spring 66 snaps into a groove 76 provided on the
corresponding locking mechanism 70. The tongue spring 66 prevents the magazine 50 from
accidently sliding forward and becoming disengaged from the corresponding locking mechanism
70 of projection device 10 or other mating device, during use. However, when the user desires to
reload the magazine with additional super absorbent polymer projectiles 16, the user may reverse
the process by sliding the magazine forward so that it may removed from corresponding locking
mechanism 70 of projection device 10.
[00105] The tabs 58 located on the bottom of the magazine 50 correspond to a set of flanges
78 provided on corresponding locking mechanism 70 such that the magazine 50 must be initially
engaged forward of its final position and then slid back into place. Once the magazine 50 is slid
back into place on the corresponding locking mechanism 70, the tabs 58 are disposed under the
corresponding flanges 78. The tabs 58 and the flanges 78 thus cooperate to further secure the
magazine 50 to the corresponding locking mechanism 70.
[00106] As may be seen from FIGs. 7A-7C, magazine 50 includes a key 61. As shown in
FIG. 8, the corresponding locking mechanism 70 also includes a key 71. Furthermore, both the

locking mechanism 60 of magazine 50 and the corresponding locking mechanism 70 have a
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mating slot 63 and 73 for the keys 61 and 71, respectively. When the locking mechanisms 60, 70
are initially mated, each of the keys 61 and 71 extends through corresponding slot 63 and 73,
respectively, on the other locking mechanism. More particularly, the key 61 located on the
locking mechanism 60 of magazine 50 extends through the slot 73 at one end of the slot 73, and
the key 71 located on the corresponding locking mechanism 70 extends through the slot 63 on
the locking mechanism 60 of the magazine 50 at one end of the slot 63. Each of the keys 61, 71
extends through the corresponding slot 63, 73 and engages a key receiver in trap doors 69, 79,
respectively. Each of the key receivers in trap doors 69, 79 is specifically designed to mate with
the corresponding key 61, 71. Accordingly, when the magazine 50 is slid back into its final
mating position on the corresponding locking mechanism 70, the key 61 on the locking
mechanism 60 of the magazine 50 pulls open the trap door 79 on the corresponding locking
mechanism 70. Similarly, the key 71 located on the corresponding locking mechanism 70 pulls
open the trap door 69 on locking mechanism 60 of the magazine 50. Thus once the
complementary locking mechanisms 60, 70 are mated, both trap doors 69, 79 are pulled back
against the bias of their respective springs and the openings 52 and 72 are aligned and projectiles
16 may pass between without interference by the trap doors 69, 79.
[00107] Although as illustrated in FIGs. 7A-7D and 8 and discussed above the keys 61, 71 are
shaped as a simple post and trap doors 69, 79 contain a key receiver in the shape of a hole, more
complicated key and key receiver combinations are possible. For example, similar to the
sophisticated notches on a car key or house key, keys 61 and 71 may contain a more
sophisticated design to further ensure that the trap doors 69, 79 are not opened without the parts
being engaged to an authorized mating component. Similarly, the mating key receiver for keys

61 and 71 may include the required sophistication to ensure they may operatively mate with keys
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61, 71, respectively. Furthermore, more than one key may be incorporated into each part such
that a plurality of keys must mate in order to release the trap door 69 or the trap door 79.
[00108] In general, any type of keying system may be used to ensure that the openings 52 and
72 remain blocked and are only opened when complementary locking mechanisms 60, 70 are
mated with an approved corresponding device. As just one example, additional steps may be
required such as turning or sliding an additional switch after the complementary locking
mechanisms 60, 70 are engaged to open trap doors 69, 79. In yet another embodiment, the
opening and closing of the trap doors 69, 79 may be controlled by electronics and a digital key
may be exchanged when the locking mechanisms 69,79 are mated to signal to one or more trap
door drivers to open the trap door 69, 79 or allow the trap doors 69, 79 to be opened.
[00109] In addition to preventing foreign objects from being loaded into the projection device
10 via the magazine 50, in a preferred embodiment, a safety mechanism 100 may also be
provided at the end of the barrel 15 to prevent foreign objects, or at least foreign objects larger
than a predetermined size, from being loaded down the barrel 15 of the projection device 10. For
projection devices formed in the shape of a gun, a safety mechanism 100 at the end of the barrel
15 will minimize the likelihood that a foreign object can be loaded musket style down the barrel
15.
[00110] Figure 10 illustrates one embodiment of a safety mechanism 100 to prevent foreign
objects from entering the barrel 15 while still allowing soft-projectiles 16 to exit barrel 15.
However, numerous other types of safety mechanisms may be used without departing from the
scope of the present patent document. The safety mechanism 100 of the embodiment of FIGs. 10

and 11 is explained below as an example of one type of safety mechanism that may be used.
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[00111] Safety mechanism 100 of the illustrated embodiment includes barrel cap 90, stop 92,
shields 94, triggers 96, and springs 98.
[00112] In the embodiment shown in FIGs. 4-6 and 10, the soft-projectile holder 14 is
slideably contained by the barrel 15, but is not otherwise attached to the firing mechanism. At
the distal end of the barrel 15, stop 92 retains the soft-projectile holder 14 within a desired
operating region of the barrel 15.
[00113] Inthe embodiment of FIG. 10, the stop 92 is slideably contained between the distal
end of the barrel 15 and an annular flange of barrel cap 90. The stop 92 is thus allowed to slide
axially within the gap 93 provided by barrel cap 90. The stop 92 in the embodiment shown in
FIG. 10 is designed as a hollow cylinder. The circumference of the stop 92 is sized to engage
with the soft-projectile holder 14 so as to retain the soft-projectile holder within the barrel 15.
The inside radius of the stop 92, however, is designed so as to let a soft-projectile 16 pass
through. As noted above, barrel cap 90 also includes an annular flange to retain stop 92 in gap
93.
[00114] The safety mechanism 100 shown in FIG. 10 also includes shields 94, triggers 96, and
springs 98. FIG. 11, illustrates an end view down the barrel 15 of the projection device 10 of
FIG. 10 including a safety mechanism 100. As may be seen from FIG. 11, a plurality of shields
94 are designed to cover the opening in the barrel 15 and prevent foreign objects from entering.
The embodiment shown in FIG. 10 and 11, includes 3 pie shaped shields 94 that are spaced
evenly at 120 degrees, however, any number of shields 94 may be used to cover the opening in
the barrel 15. In addition, the shiclds 94 may have other sizes or shapes so long as they

cooperatively cover the opening in the barrel 15.
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[00115] Inthe embodiment shown in FIG. 10 and 11, shiclds 94 are connected to triggers 96.
Each shield 94 is connected to an individual trigger 96. However, other embodiments may use a
single trigger 96 to activate multiple shields 94. Generally, any number of triggers 96 and
shields 94 may be used in combination.
[00116] Triggers 96 are pivotally connected to the barrel cap 90. Furthermore, each trigger 96
is biased by a spring 98 to the closed position. The shields 94 and triggers 96 are arranged with
the springs 98 such that the shields rotate about the outer circumference of the barrel 15 outward
and away from the center axis of the barrel 15. In addition, the shields 94 and triggers 96 are
operatively arranged with springs 98 such that the shields 94 may not rotate inward back into the
barrel 15. Because the shields may not rotate inward towards the center axis of the barrel 15,
access to the interior of the barrel 15 is prevented by the shields 94.
[00117] The operation of the safety mechanism 100 when the projection device 10 launches a
soft-projectile will now be described. As the soft-projectile holder 14 nears the end of the barrel,
the soft-projectile holder 14 impacts stop 92. As a result, stop 92 is slides within gap 93 of barrel
cap 90 towards the annular flange provided in barrel cap 90. By contrast, in the steady state
condition, stop 92 is urged against the end of the barrel 15 by the spring bias of triggers 96.
[00118] When the soft-projectile holder 14 impacts the stop 92, the momentum stored in the
soft-projectile holder 14 is transferred to the stop 92 and the stop is thus caused to slide forward
in gap 93. As stop 92 slides forward in gap 93, the stop 92 engages the triggers 96. Triggers 96
are shaped such that when the stop 92 engages triggers 96 it causes them to rotate outward as
stop 92 slides axially within the barrel cap 90. When stop 92 has slid axially to its full extent

within gap 93 of barrel cap 90, triggers 96 are caused to rotate enough to rotate the
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corresponding shields 94 outwardly away from the axis of the barrel 15 and allow a sufficient
opening for a soft-projectile 16 to exit unscathed.
[00119] Once all the momentum of the soft-projectile holder 14 has been transferred into the
stop 92, the biasing force provided by springs 98 forces the triggers 96 to rotate back towards the
axes of the barrel and return to their steady state position with the shields 94 covering the
opening in the barrel 15. The triggers 96 in turn force the stop 92 to slide back across gap 93
toward the distal end of barrel 15. Stop 92 is held against the distal end of the barrel 15 ready for
the next soft-projectile 16 to be launched.
[00120] FIG. 12 illustrates a hand gun embodiment of a projection device 10 designed to
launch a soft-projectile. Projection device 10 is a smaller hand gun version of the projection
device of FIG. 4. The projection device 10 shown in FIG. 12 includes a magazine 50 and a
handle 11. The projection device 10 operates internally in a similar manner to the embodiment
of Fig 5.
[00121] Figure 13 illustrates another embodiment of a projection device 10 designed to launch
a soft-projectile. Projection device 10 is a medium sized gun version of the projection device of
FIG. 4. The projection device 10 shown in FIG. 13 includes a magazine 50 and a handle 11.
The projection device 10 operates internally in a similar manner to the embodiment of Fig 5.
[00122] Although the inventions have been described with reference to preferred
embodiments and specific examples, it will readily be appreciated by those skilled in the art that
many modifications and adaptations of the methods and devices described herein are possible
without departure from the spirit and scope of the inventions as claimed hereinafter. Thus, it is
to be clearly understood that this description is made only by way of example and not as a

limitation on the scope of the inventions as claimed below.
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CLAIMS

What is claimed is:
1. A device for projecting a soft-projectile made from a super absorbent polymer,
the device comprising:
a firing mechanism operatively arranged to accelerate the soft-projectile made
from a super absorbent polymer;
a magazine interface including a locking mechanism; and
a safety mechanism at the end of a barrel and designed to prevent access to the

interior of the barrel.

2. The device for projecting a soft-projectile made from a super absorbent polymer

of claim 1, wherein the locking mechanism includes at least one key.

3. The device for projecting a soft-projectile made from a super absorbent polymer
of claim 1, wherein the locking mechanism includes a slideable door operatively arranged to

obstruct an opening designed to receive a soft-projectile.

4. The device for projecting a soft-projectile made from a super absorbent polymer

of claim 3, wherein the locking mechanism includes a key receiver.

5. The device for projecting a soft-projectile made from a super absorbent polymer
of claim 4, wherein the key receiver is located on a slideable door operatively arranged to

obstruct an opening designed to receive a soft-projectile.
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6. A device for projecting a soft-projectile made from a super absorbent polymer,
the device comprising:
a firing chamber designed for containing the soft-projectile made from a super
absorbent polymer;
a firing mechanism operatively connected to the firing chamber;
a holder for a soft-projectile slideably contained by the device; and
a safety mechanism operatively arranged to be activated by an impact from the
holder.
7. The device for projecting a soft-projectile made from a super absorbent polymer
of claim 6 further comprising a barrel wherein the holder is slideably contained within the barrel

and the safety mechanism is operatively arranged at the end of the barrel.

8. The device for projecting a soft-projectile made from a super absorbent polymer
of claim 7 wherein the safety mechanism includes a plurality of shields operatively arranged to

cover the end of the barrel.

9. The device for projecting a soft-projectile made from a super absorbent polymer
of claim 8 wherein the safety mechanism further includes a stop operatively arranged at the end

of the barrel to be impacted by the holder.

10.  The device for projecting a soft-projectile made from a super absorbent polymer
of claim 9 wherein the safety mechanism further includes a trigger operatively arranged to be

activated by the stop and cause the plurality of shields to open.
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11. A device for projecting a soft-projectile made from a super absorbent polymer,
the device comprising:
a firing chamber designed for containing the soft-projectile made from a super
absorbent polymer;
a firing mechanism operatively connected to the firing chamber and including a
plunger and a plunger seal;
a holder for a soft-projectile slideably contained by the device within a barrel and
including a holder seal; and
wherein the firing mechanism is designed to create an increased air pressure

between the plunger seal and the holder seal when the firing mechanism is activated.

12.  The device for projecting a soft-projectile made from a super absorbent polymer

of claim 11, further comprising a plunger cavity arranged to slideably contain the plunger.

13.  The device for projecting a soft-projectile made from a super absorbent polymer

of claim 12, further comprising a tube connecting the plunger cavity with the barrel.

14.  The device for projecting a soft-projectile made from a super absorbent polymer

of claim 12, further comprising a one way valve in communication with the plunger cavity.

15. A launching system comprising:
a projectile launcher for launching ammunition made from a super absorbent polymer

wherein the projectile launcher includes a direct impact firing mechanism; and
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ammunition made from a super absorbent polymer that is adapted to be launched from
direct impact firing mechanism of the projectile launcher by increasing the durability of the

ammunition.

16. The launching system of claim 15 wherein the ammunition made from a super
absorbent polymer is adapted to be launched form a direct impact firing mechanism by

increasing the cross-link density of the polymers.

17.  The launching system of claim 15 wherein the ammunition made from a super
absorbent polymer is adapted to be launched form a direct impact firing mechanism by reducing

the absorption ration of the super absorbent polymer.
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ABSTRACT

A device for projecting a soft-projectile made from a super absorbent polymer, the device
comprising a holder designed for containing the soft-projectile made from a super absorbent
polymer; and a firing mechanism operatively arranged to accelerate the holder from a firing

position.
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effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
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effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
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patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
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Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
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date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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I hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with § 1.6(a)(4).

Dated: May 9, 2011 Docket No.: H6845.1001-US-A

Electronic Signature for Rosa Bugarin: /Rosa Bugarin/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Keith G. Meggs

Application No.: 12/973,897
Confirmation No.: 2678

Filed: December 20, 2010
Art Unit: 3641

For: SOFT-PROJECTILE LAUNCHING DEVICE
Examiner: Not Yet Assigned

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice to File Missing Parts of Application — Filing Date Granted
mailed February 7, 2011, Applicant respectfully submits a Declaration, an Application Data Sheet,

the Filing Fee for the Application and a Petition for Extension of Time.

Please charge our Credit Card in the amount of $675.00 covering the fees set forth in 37
CFR 1.17(a)(1), 1.16(f), 1.16(a)(1), 1.16(k), and 1.16(0). The Director is hereby authorized to
charge any deficiency in the fees filed, asserted to be filed or which should have been filed herewith
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Application No.: 12/973,897 Docket No.: H6845.1001-US-A

(or with any paper hereafter filed in this application by this firm) to our Deposit Account No. 04-
1073, under Order No. H6845.1001-US-A.

Dated: May 9, 2011 Respectfully submitted,

Electronic signature: /David A. Randall/
David A. Randall

Registration No.: 37,217
DICKSTEIN SHAPIRO LLP
2049 Century Park East Suite 700
Los Angeles, California 90067-3109
(310) 772-8300
Attorney for Applicant
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Application Data Sheet

Application Information
Application Type::

Subject Matter::
Suggested Group Art Unit::
CD-ROM or CD-R?::

Sequence submission?::

Computer Readable Form (CRF)?::

Title::

Attorney Docket Number::
Request for Early Publication?::
Request for Non-Publication?::
Small Entity?::

Petition included?::

Secrecy Order in Parent Appl.?::

Applicant Information
Applicant Authority Type::
Primary Citizenship Country::
Status::

Status::

Given Name::

Middle Name::

Regular
Utility
3641
None
None

No

SOFT-PROJECTILE LAUNCHING DEVICE

H6845.1001-US-A
No
No
No
No

No

Inventor

us

Full Capacity
Full Capacity
Keith

G.

DOCSLA-72622v1Page # 1

Initial 05/09/11
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Family Name::

City of Residence::

State or Province of Residence::
Country of Residence::

Street of mailing address::

City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Correspondence Information

Correspondence Customer Number::

Representative Information

Representative Customer Number::

Domestic Priority Information

Foreign Priority Information

Assignee Information
Assignee name::

Street of mailing address::
City of mailing address::

State or Province of mailing address::

Postal or Zip Code of mailing address::

Meggs

Rancho Palos Verdes
CA

us

6023 Scotmist Drive
Rancho Palos Verdes
CA

90275

91477

91477

Hobbeezone, Inc.
752 14th Street
Manhattan Beach
CA

90266

Page # 2

Initial 05/09/11
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Application No. (if known): Attorney Docket No.: H6845.1001-US-A

Certificate of Electronic Filing Under 37 CFR 1.8

| hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with 37 CFR 1.6(a)(4):

MS Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

on May 9, 2011
Date

/Rosa Bugarin/
Sighature

Rosa Bugarin
Typed or printed hame of person signing Certificate

(310) 772-8327
Telephone Number

Registration Number, if applicable

Note:  Each paper must have its own certificate of mailing.

Application Data Sheet (4 pages)
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. T Attorney Docket No.  |H6845.1001-US-A
Declaration for Patent Application |— .
English Language Declaration First Named Inventor |Keith G. Meggs
COMPLETE IF KNOWN:
Application No. 12/973,897-Conf. #2678
[ ] submitted Submitted after initial  |Filing Date December 20, 2010

with initial filing (surcharge required :

filing 37 CFR 1.16(e)) Art Unit 3641 ,
Examiner Not Yet Assigned

As a below named inventor, | hereby declare that:
My residence, mailing address and citizenship are as stated below next to my name.

| believe | am the original, first and sole inventor (if only one name is listed below) or an original, first
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which
a patent is sought on the invention entitled:

SOFT-PROJECTILE LAUNCHING DEVICE

the specification of which
l:l is attached hereto

OR
was filed on 12/20/2010
as United States Application No. or PCT International Application No. 12/973,897
and was amended on (if applicable).

| hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR
1.56, including for continuation-in-part applications, material information which became available
between the filing date of the prior application and the National or PCT International filing date of the
continuation-in-part application.

| hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign
applications(s) for patent, inventor’s or plant breeder's rights certificate(s), or 365(a) of any PCT
international application which designated at least one country other than the United States of America,
listed below and have also identified below, by checking the box, any foreign application for patent,
inventor's or plant breeder’s right certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application(s) Priority Certified
. : Not Copy
Claimed Attached
YES NO
(Number) (Country) (Filing Date)
(Number) (Country) (Filing Date)
(Number) . (Country) (Filing Date)

D Additional prior foreign applications are listed on a supplemental data sheet attached hereto.
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| hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the

validity of the application or any patent issued thereon.

Full name of sole or first inventor

Kejth-G. Meggs

¢S] inventor's signature Date P
s 5% MK 201
Residence

Rancho Palos Verdes, California

Citizenship  US
Mailing Address

6023 Scotmist Drive
Rancho Palos Verdes, California 90275
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PTO/SB/22 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Pzﬂ)erwork Reduction Act of 1995, no persons are requ_ired to respond to a collection of informition unless if displays a va_lid OMB control humber.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)

FY 2009 H6845.1001-US-A
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 12/973,897-Conf. #2678 Filed December 20, 2010

For SOFT-PROJECTILE LAUNCHING DEVICE

Art Unit 3641 I Examiner Not Yet Assigned

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
One month (37 CFR 1.17(a)(1)) $130 $65 $ 65.00
[ ] Two months (37 CFR 1.17(a)(2)) $490 $245 $
[ ] Three months (37 CFR 1.17(a)(3)) $1110 $555 $
[ ] Four months (37 CFR 1.17(a)@)) $1730 $865 $
[ ] Five months (37 CFR 1.17(a)(5)) $2350 $1175 $

Applicant claims small entity status. See 37 CFR 1.27.
I:l A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

I:I The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 04-1073

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

I am the applicant/inventor.

assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

attorney or agent of record. Registration Number 37,217

attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1.34

HIBININ

/David A. Randall/ May 9, 2011
Signature Date
David A. Randall (310) 772-8354
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more
than one signature is required, see below.

I:l Total of 1 forms are submitted.

| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with § 1.6(a)(4).

Dated: May 9, 2011 Electronic Signature for Rosa Bugarin: /Rosa Bugarin/

DOCSLA-72626v1 1
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Electronic Patent Application Fee Transmittal

Application Number:

12973897

Filing Date:

20-Dec-2010

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Filer:

David A. Randall./Rosa Bugarin

Attorney Docket Number:

H6845.1001-US-A

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 82 82
Utility Search Fee 2111 1 270 270
Utility Examination Fee 2311 1 110 110
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 2051 1 65 65
Petition:
Pet. Ex. 1018
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 1 month with $0 paid 2251 1 65 65
Miscellaneous:
Total in USD ($) 592
Pet. Ex. 1018
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Electronic Acknowledgement Receipt

EFSID: 10053212
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

91477

Filer:

David A. Randall./Rosa Bugarin

Filer Authorized By:

David A. Randall.

Attorney Docket Number:

H6845.1001-US-A

Receipt Date: 09-MAY-2011
Filing Date: 20-DEC-2010
Time Stamp: 20:22:49

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$592

RAM confirmation Number

6872

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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100968
Applicant Response to Pre-Exam H6845_1001_US_A_Response_|
1 . . L no 2
Formalities Notice to_Missing_Parts.pdf
9ca845f0aca88987f4765ae1724eb014debf]|
4178
Warnings:
Information:
67782
2 Application Data Sheet H6845_1001_US_A_ADS.pdf no 3
da3¢3321621b34df82cee8defab8c389¢60¢]
2
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
H6845_1001_US_A_Declarati 23877
3 Oath or Declaration filed - E d_f —eclaratio no 2
.p de47990b801e442755c578af4 1c6df578d7
2312
Warnings:
Information:
N 118034
. . H6845_1001_US_A_Petition_fo|
4 Extension of Time . . no 1
r_Extension_of_Time.pdf
7781532183765d8e827aedccl14ebacebfc
d1a5
Warnings:
Information:
38982
5 Fee Worksheet (PTO-875) fee-info.pdf no 2
eec0207e85be743cfc3ebfbc5bc2cf240288
6006
Warnings:
Information:
Total Files Size (in bytes); 561643

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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| hereby certify that this paper (along with any paper referred to as being éttached
or enclosed) is being transmiited via the Office electronic filing system in
accordance with § 1.6(a)(4).

Dated: May 9, 2011 Docket No.: H6845.1001-US-A

Electronic Signature for Rosa Bugarin: /Rosa Bugarin/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Keith G. Meggs

Application No.: 12/973,897 i
Confirmation No.: 2678

Filed: December 20, 2010
Art Unit: 3641

For: SOFT-PROJECTILE LAUNCHING DEVICE
Examiner: Not Yet Assigned

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION

MS Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir;

In response to the Notice to File Missing Parts of Application — Filing Date Granted
mailed February 7, 2011, Applicant respectfully submits a Declaration, an Application Data Sheet,

the Filing Fee for the Application and a Petition for Extension of Time.

Please charge our Credit Card in the amount of $675.00 covering the fees set forth in 37
CFR 1.17(a)(1), 1.16(f), 1.16(a)(1), 1.16(k), and 1.16(0). The Director is hereby authorized to

charge any deficiency in the fees filed, asserted to be filed or which should have been filed herewith

03/17/2011 NTEKLEMI 00000011 041073

12973
01 FC:2201 110.00 pa i
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Application No.: 12/973,897 Docket No.: H6845.1001-US-A

(or with any paper hereafter filed in this application by this firm) to our Deposit Account No. 04-
1073, under Order No. H6845.1001-US-A.

Dated: May 9, 2011 Respectfully submitted,

Electronic signature: /David A. Randall/
David A. Randall

Registration No.: 37,217
DICKSTEIN SHAPIRO LLP
2049 Century Park East Suite 700
Los Angeles, California 90067-3109
(310) 772-8300
Attorney for Applicant
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 12/973,897
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(2). (b, or (&) N/A N/A N/A 82 N/A
SEARCH FEE
o o o N/A N/A N/A 270 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 110 N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 17 minus 20= 26 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 110 - 110
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 572 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = ~ OR -
w (37 CFR 1.16(h)) = -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
Pet. Ex. 1018
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
12/973,897 12/20/2010 3641 637 H6845.1001-US-A 17 4
CONFIRMATION NO. 2678
91477 UPDATED FILING RECEIPT
Dickstein Shapiro LLP
2049 Century Park East O T
Suite 700 00000047

Los Angeles, CA 90067
Date Mailed: 05/26/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Keith G. Meggs, Rancho Palos Verdes, CA,;
Assignment For Published Patent Application
Hobbeezone, Inc., Manhattan Beach, CA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 12/777,134 05/10/2010

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 02/03/2011

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/973,897

Projected Publication Date: 11/10/2011
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

page 1 of 3
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Title

SOFT-PROJECTILE LAUNCHING DEVICE
Preliminary Class

124

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A
CONFIRMATION NO. 2678
91477 PUBLICATION NOTICE
Dickstein Shapiro LLP
2049 Century Park East RN TR
Suite 700 000000050902545

Los Angeles, CA 90067

Title:SOFT-PROJECTILE LAUNCHING DEVICE

Publication No.US-2011-0271941-A1
Publication Date:11/10/201 1

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.
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Application No. Applicant(s)
12/973,897 MEGGS, KEITH G.

Office Action Summary Examiner Art Unit
REGINALD TILLMAN, JR 3641

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 20 December 2010.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-17is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)0 Claim(s) _____is/are rejected.
8)[] Claim(s) is/are objected to.
9 Claim(s) 1-17 are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120702
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Application/Control Number: 12/973,897 Page 2
Art Unit: 3641

DETAILED ACTION
Election/Restrictions

1. This application contains claims directed to the following patentably distinct
species: Species | (claims 1-5); Species Il (claims 6-10); Species Il (claims 11-14);
Species IV (claims 15-17). The species are independent or distinct because these
species are mutually exclusive (i.e. limitations directed to one species are not required
by other species). For example, Species | (claims 1-5) does not require the safety
mechanism to be activated by an impact from a holder (as required in Species Il), and
similarly Species Il does not does not require the firing mechanism to create an
increased air pressure between the plunger seal and the holder when the firing
mechanism is activated. In addition, these species are not obvious variants of each
other based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which
the claims shall be restricted if no generic claim is finally held to be allowable. Currently,
no claims are generic.

There is a search and/or examination burden for the patentably distinct species
as set forth above because at least the following reason(s) apply:

It would be a serious burden on the examiner to search for; write up; and argue
the different particulars of these mutually exclusive species.

Applicant is advised that the reply to this requirement to be complete must

include (i) an election of a species or a grouping of patentably indistinct species
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Art Unit: 3641

to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive
unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing them
to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other

species.
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Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations
of an allowable generic claim as provided by 37 CFR 1.141.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to REGINALD TILLMAN, JR whose telephone number is
(5671)270-7010. The examiner can normally be reached on Monday to Friday 730 to
400.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Michael Carone can be reached on 571-272-6873. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/REGINALD TILLMAN, JR/
Examiner, Art Unit 3641

7-2-12
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I hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: October 10, 2012 Docket No.: H6845.1001-US-A

Electronic Signature for Lillian Rodriguez: /Lillian Rodriguez/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Keith G. Meggs

Application No.: 12/973,897 Confirmation No.: 2678
Filed: 12/20/2010 Art Unit: 3641

For: SOFT-PROJECTILE LAUNCHING DEVICE Examiner: Tillman, Jr., Reginald S.

RESPONSE TO RESTRICTION REQUIREMENT

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir;

In response to the restriction requirement set forth in the Office Action mailed July 10,

2012, Applicants hereby elects Species 1, claims 1-5, without traverse.

Applicants reserve the right to file divisional applications to pursue the non-elected

claims.

Dated: October 10, 2012 Respectfully submitted,

By __ /David A. Randall/
David A. Randall

Registration No.: 37,217
DICKSTEIN SHAPIRO LLP
2049 Century Park East Suite 700
Los Angeles, California 90067-3109
(310) 772-8300
Attorney for Applicant

Pet. Ex. 1018
Page 88 of 269



Electronic Patent Application Fee Transmittal

Application Number:

12973897

Filing Date:

20-Dec-2010

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Filer:

David A. Randall.

Attorney Docket Number:

H6845.1001-US-A

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Extension - 2 months with $0 paid

2252 1

285 285
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 285
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Electronic Acknowledgement Receipt

EFSID: 13956110
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

91477

Filer:

David A. Randall.

Filer Authorized By:

Attorney Docket Number:

H6845.1001-US-A

Receipt Date: 10-OCT-2012
Filing Date: 20-DEC-2010
Time Stamp: 18:35:00

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $285

RAM confirmation Number 5861
Deposit Account 041073

Authorized User

RANDALL, DAVID

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
H6845-1001-US-A_- 128816
1 Extension of Time _Petition_for_2_Mo__Ext_of Ti no 1
me.pdf 23131098fb48e12307228623dd6d2cf7cd
844b
Warnings:
Information:
H6845_1001-US-A_- 108841
2 Response to Election / Restriction Filed | _Response_to_Restriction_Req no 1

uirement_-_elect_Species_|.pdf] 11a3c20c133c01e236081b464580d7d00cd
79518

Warnings:

Information:

30520
3 Fee Worksheet (SB06) fee-info.pdf no 2
6ba31d4569e3cabcad8792ec165a2a3001e|
92883
Warnings:
Information:
Total Files Size (in bytes); 268177

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Pet. Ex. 1018
Page 92 of 269




PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)

FY 2009 H6845.1001-US-A
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)

Application Number 12/973,897-Conf. #2678 Filed December 20, 2010

For SOFT-PROJECT LAUNCHING DEVICE

Art Unit 3641 Examiner Tillman, Jr., Reginald S.

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
D One month (37 CFR 1.17(a)(1)) $150 $75 $
Two months (37 CFR 1.17(a)(2)) $570 $285 $ 285
D Three months (37 CFR 1.17(a)(3)) $1290 $645 $
D Four months (37 CFR 1.17(a)(4)) $2010 $1005 $
D Five months (37 CFR 1.17(a)(5)) $2730 $1365 $

Applicant claims small entity status. See 37 CFR 1.27.
D A check in the amount of the fee is enclosed.

Payment by credit card.

D The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 04-1073

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

I'am the |:| applicant/inventor.

|:| assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

attorney or agent of record. Registration Number 37,217

|:| attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1.34

/David A. Randall/ October 10, 2012
Signhature Date
David A. Randall (310) 772-8354
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more
than one signature is required, see below.

D Total of 1 forms are submitted.

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: October 10, 2012 Electronic Signature for Lillian Rodriguez: /Lillian Rodriguez/
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
91477 7590 12/10/2012
. . . EXAMINER
Dickstein Shapiro LLP
2049 Century Park East DAVID, MICHAEL D
Suite 700

Los Angeles, CA 90067

ART UNIT | PAPER NUMBER
3641
MAIL DATE | DELIVERY MODE
12/10/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/973,897 MEGGS, KEITH G.
Office Action Summary Examiner Art Unit

MICHAEL DAVID 3641

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 10 October 2012.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X Claim(s) 1-17is/are pending in the application.
5a) Of the above claim(s) 6-17 is/are withdrawn from consideration.

6)[] Claim(s) ____is/are allowed.

7)X] Claim(s) 1-5is/are rejected.

8)[]] Claim(s) ____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway
program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/Avww.usplo.gov/patents/init_events/oph/indsx.jsp or send an inquiry to PPHsedback@uspio.qoy.

Application Papers

10)X] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 20 December 2010 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
Paper No(s)/Mail Date.
2) D Information Disclosure Statement(s) (PTO/SB/08) 4) D Other:
Paper No(s)/Mail Date
U.S. Patent and Trademark Office
PTOL-326 (Rev. 09-12) Office Action Summary Part of Paper No./Mail Date 20121205
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DETAILED ACTION
Election/Restrictions
Applicant’s election without traverse of Species | (claims 1-5) in the reply filed on
10/10/2012 is acknowledged.
Claims 6-17 are withdrawn from further consideration pursuant to 37 CFR
1.142(b) as being drawn to nonelected embodiments, there being no allowable generic

or linking claim.

Specification
The title of the invention is not descriptive. A new title is required that is clearly
indicative of the invention to which the claims are directed.
The following title is suggested: super absorbent polymer projectile launching

device.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:
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Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

o=

Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Zuloff (US 7004813 B2) modified by Bartlett (US 6386293 B1), Vanmoor (US 5697179
A) and Moorhouse (US 4834059 A).

Regarding Claim 1, Zuloff discloses a device (Figs. 1-8) for projecting a soft-
projectile ("the projectile 16 is a disk made of a soft material such as foam.", Col. 3, Lns.
31-32), the device comprising: a firing mechanism operatively arranged to accelerate
the soft-projectile ("The launching mechanism 20 includes a driver motor 32, a driver
disk 34 connected to the driver motor 32 for engaging the projectile 16 to expel the
projectile 16 through opening 26, and an idler disk 36 for pushing the projectile 16
against the driver disk 34 and supporting the projectile 16 to ensure the projectile 16
exits the opening 26 in a reasonably linear fashion as guided by a launching channel
38.", Col. 3, Lns. 39-45); a magazine interface ("The cartridge 14 has a closed end 14a
and an open end 14b, with the open end 14b removably attachable to the upper portion
of the body 12a.", Col. 3, Lns. 23-25); but fails to explicitly teach a device for projecting
a soft-projectile projectile wherein the soft-projectile is made from a super absorbent
polymer; the magazine interface including a locking mechanism; and a safety
mechanism at the end of a barrel and designed to prevent access to the interior of the

barrel.
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Bartlett, however, teaches of a device (Figs. 1,3, 6 and 8) for projecting super
absorbent polymer (CI. 1). It would have been obvious to one of ordinary skill in the art
at the time of the invention to use the super absorbent polymer material of Bartlett with
the disclosure of Zuloff to launch a projectile comprised of super absorbent polymer.

In addition, Vanmoor teaches of device wherein a magazine interface includes a
locking mechanism (latching mechanism between interior housing 10, Fig. 3, of
cartridge clip 1 and exterior housing 2 of cartridge clip 1: "Sticking out of the perimeter
of the interior housing 10 is a latch release mechanism 17 and an engaging latch 16.
The engaging latch 16 is dimensioned to secure to the top of the latch plate 7 shown in
FIG. 2. When the engaging latch 16 is secured to the latch plate 7, the interior housing
10 and the exterior housing 2 shown in FIG. 2 are locked together. When pressed, the
latch releasing mechanism 17 will pull the engaging latch 16 into the interior of the
interior housing 10 disengaging the interior housing 10 from the exterior housing 2.
When pressed again, the latch release mechanism 17 will push the engaging latch 16 to
the exterior of the interior housing 10.", Col. 4, Lns. 26-37 and Figs. 2-8, wherein
cartridge clip 1 is inserted into the handle of the firearm in Fig. 1 ). It would have been
obvious to one of ordinary skill in the art at the time of the invention to use the cartridge
locking mechanism of Vanmoor with the disclosure of Zuloff to secure an ammunition
magazine to a toy projectile launcher.

Moreover, Moorhouse teaches of a device for projecting a projectile comprising a
safety mechanism at the end of a barrel (340, Figs. 4-7) and designed to prevent

access to the interior of the barrel ("The fourth safety mechanism of the present
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invention is a front blocking means 340 disposed in the barrel 16 slightly forwardly of the
front end 110 of the barrel tube 108. The front blocking means 340 is mounted for
pivotal rotation on a rod 342 joumaled into the housing 12. An extension spring 344
secured one end to a housing boss 346 and at the other end to the front blocking
means 340 biases the front blocking means 340 in a clockwise direction to a position
abutting housing boss 348 (see FIGS. 4-7) wherein the front blocking means 340 blocks
the forward end 110 of the barrel tube 108 and traverses the travel path of any projectile
fired by the gun.", Col. 13, Lns. 51-63). It would have been obvious to one of ordinary
skill in the art at the time of the invention to use the safety mechanism of Moorhouse
with the disclosure of Zuloff to prevent accidental discharge of a projectile.

Further, it would have been obvious to one of ordinary skill in the art at the time
the invention was made to allow the exterior cartridge clip housing of Vanmoor to be
integral with the interior of the firearm handle of Vanmoor, to minimize the number of
latching/locking mechanism required to attach a magazine/clip to a projectile launcher,
since the use of a one piece construction instead of the structure disclosed in Vanmoor
would have required only routine skill in the art.

Regarding Claim 2, Zuloff modified by Bartlett, Vanmoor and Moorhouse teaches
of the device for projecting a soft-projectile made from a super absorbent polymer of
Claim 1. Zuloff fails to explicitly teach of a device wherein the locking mechanism
includes at least one key. Vanmoor, however, teaches of device wherein a locking
mechanism includes at least one key (latch 16 interior housing 10, Figs. 3-4 and 8). It

would have been obvious to one of ordinary skill in the art at the time of the invention to
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use the cartridge locking mechanism of Vanmoor with the disclosure of Zuloff to secure
an ammunition magazine to a toy projectile launcher.

Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Zuloff (US 7004813 B2) modified by Bartlett (US 6386293 B1), Vanmoor (US 5697179
A) and Moorhouse (US 4834059 A), and Lee (US 5285765 A).

Regarding Claim 3, Zuloff modified by Bartlett, Vanmoor and Moorhouse teaches
of the device for projecting a soft-projectile made from a super absorbent polymer of
Claim 1. Zuloff fails to explicitly teach of a device wherein the locking mechanism
includes a slideable door operatively arranged to obstruct an opening designed to
receive a soft-projectile. Lee, however, teaches of a device wherein a locking
mechanism includes a slideable door/movable member operatively arranged to obstruct
an opening designed to receive a projectile (a mechanism to open a normally closed
opening in a magazine, when the magazine is attached to the collar of a gun barrel: "a
shutter 74 and a compression spring 76 may be attached to the magazine 30b so as to
close the third opening 36, whereas a shutter opener 78 is attached to the collar 40b
above the first opening 42 therein. The shutter 74 is dimensioned such that it sufficiently
covers the third opening 36 in the magazine 30. The shutter 74 includes a tab 80 which
is engagable with the shutter opener 78. In this case, the shutter 74 normally closes the
third opening 36 in the magazine 30b by means of the elastic force of the compression
spring 76 while the plug 50 partially seals the fourth opening 38. Thus, the paint balls 60
in the magazine 30b are not permitted to pass through the openings 36,38 therein when

the magazine 30b is not engaged with the collar 40b. When the magazine 30b is
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engaged with the collar 30b, the shutter opener 78 is engaged with the tab 80 and
biases the tab 80 as the magazine 30b is applied. As a result, the shutter 74 gradually
reveals the third opening 36 in the magazine 30b. When the magazine 30b is
completely engaged with the collar 40b, the first opening 42 in the collar 40b is in
communication with the third opening 36 in the magazine 30b. Alternatively, a shutter
74 may be provided so as to close the fourth opening 38 in the magazine 30 and the
plug 50 may be located at the second position so as to partially seal the third opening
36", Col. 6, Lns. 40-65). It would have been obvious to one of ordinary skill in the art at
the time of the invention to use the shutter type aperture opening mechanism of Lee
with the disclosure of Zuloff to allow projectiles to be removed from a magazine only
after attachment to a projectile launcher.

Regarding Claim 4, Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee
teaches of the device for projecting a soft-projectile made from a super absorbent
polymer of Claim 3. Zuloff fails to explicitly teach of a device wherein the locking
mechanism includes a key receiver.

Vanmoor, however, teaches of device wherein a locking mechanism includes a
key receiver (latch plates 7 receive latch 16, as best evident in Fig. 8). It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the
latching mechanism of Vanmoor with the disclosure of Zuloff to secure an ammunition
magazine to a toy projectile launcher.

Regarding claim 5, Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee

discloses the claimed invention except they do not explicitly disclose a key receiver
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located on a slideable door operatively arranged to obstruct an opening designed to
receive a soft-projectile. It would have been obvious to one having ordinary skill in the
art at the time the invention was made to have a key receiver located on a slideable
door operatively arranged to obstruct an opening designed to receive a soft-projectile.,
since it has been held that rearranging parts of an invention involves only routine skill in

the art. In re Japiske, 86 USPQ 70.

Conclusion
The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure.
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Michael D. David whose telephone number is 571-270-

3737 and whose email address is michael.david@uspic.gov*. The examiner can

normally be reached on Monday-Friday, 9:00am-6:00pm.

*Communications via Internet e-mail are at the discretion of the applicant.
Without a written authorization by applicant in place, the USPTO will not respond via
Internet e-mail to any Internet correspondence which contains information
subject to the confidentiality requirement as set forth in 35 U.S.C. 122. A paper
copy of such correspondence will be placed in the appropriate patent application.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Michael Carone can be reached on 571-272-6873. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Michael David/
Primary Examiner, Art Unit 3641
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I hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: May 10,2013 Docket No.: H6845.1001-US-A

Electronic Signature for: Pia Murphy /Pia Murphy/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Ronald Brawer et al.

Application No.: 12/973,897 Confirmation No.: 2678
Filed: December 20, 2010 Art Unit: 3641

For: SOFT-PROJECTILE LAUNCHING DEVICE Examiner: M. D. David

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Madam:

INTRODUCTORY COMMENTS

In response to the Office Action dated December 10, 2012, please amend the above-
identified U.S. patent application as follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page 3

of this paper.

Remarks/Arguments begin on page 6 of this paper.
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AMENDMENTS TO THE SPECIFICATION

Please replace the title of the Specification with the following:

SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE.

DOCSLA-108231v1
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AMENDMENTS TO THE CLAIMS

1. (Currently Amended) A device for projecting a soft-projectile made from a super
absorbent polymer, the device comprising:

a feed chamber including a plurality of soft-projectiles having the same shape, each

soft-projectile being formed from a hydrated super absorbent polymer, wherein the device is

adapted to load a soft-projectile from the feed chamber to a firing position;

a firing mechanism operatively arranged to accelerate the soft-projectile made from a

super absorbent polymer, from the firing position, down a barrel; and

e interface includine alocki hanismand

a safety mechanism obstructing at-the an end of [[a]] the barrel and designed to

prevent access to the interior of the barrel but allow a soft-projectile accelerated by the firing

mechanism to exit the barrel.

2. (Currently amended) The device for projecting a soft-projectile made from a super

absorbent polymer of claim [[1]] 19, wherein the locking mechanism includes at least one key.

3. (Currently amended) The device for projecting a soft-projectile made from a super
absorbent polymer of claim [[1]] 19, wherein the locking mechanism includes a slideable door

operatively arranged to obstruct an opening designed to receive a soft-projectile.

4. (Original) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 3, wherein the locking mechanism includes a key receiver.

DOCSLA-108231v1

Pet. Ex. 1018
Page 111 of 269



Application No. 12/973,897 Docket No.: H6845.1001-US-A
Reply to Office Action of December 10, 2012

5. (Original) The device for projecting a soft-projectile made from a super absorbent
polymer of claim 4, wherein the key receiver is located on a slideable door operatively arranged to

obstruct an opening designed to receive a soft-projectile.

6.-17. (Cancelled)

18. (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the feed chamber is a removable magazine.

19. (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 18, further comprising a magazine interface including a locking mechanism

between the magazine and the projectile device.

20. (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the soft-projectiles have a diameter of 10 millimeters or less.

21.  (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the device is designed to use air pressure to launch the soft-projectiles.

22.  (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the firing mechanism applies a force directly to the soft-projectile

located in the firing position to accelerate the soft-projectile, from the firing position, down the

barrel.

23. (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the device is a toy.

24.  (New) The device for projecting a soft-projectile made from a super absorbent

polymer of claim 1, wherein the device is in the shape of a gun.

DOCSLA-108231v1
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25. (New) A device for projecting a soft-projectile made from a super absorbent

polymer, the device comprising:

a feed chamber including a plurality of soft-projectiles having the same shape, each

soft-projectile being formed from a hydrated super absorbent polymer, wherein the device is

adapted to load a soft-projectile from the feed chamber to a firing position; and

a firing mechanism operatively arranged to accelerate the soft-projectile made from a

super absorbent polymer, from the firing position, down a barrel.

26. (New) The device of claim 23, further comprising a plurality of shields obstructing

an end of the barrel and designed to prevent access to the interior of the barrel but allow a soft-

projectile accelerated by the firing mechanism to exit the barrel.

217. (New) The device of claim 25, wherein the feed chamber is a removable magazine.

28. (New) The device of claim 25, wherein the soft-projectiles have a diameter of 10

millimeters or less.

29.  (New) The device of claim 25, wherein the device is designed to use air pressure to

launch the soft-projectiles.

30. (New) The device of claim 25, wherein the firing mechanism applies a force

directly to the soft-projectile located in the firing position to accelerate the soft-projectile, from the

firing position, down the barrel.

31. (New) The device of claim 25, wherein the device is a toy.
32. (New) The device of claim 25, wherein the device is in the shape of a gun.
5
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REMARKS

Claims 1-5 and 18-32 remain pending in the application. Claims 6-17 have been
cancelled. Claims 18-32 are new claims, but no new matter has been added to the application. In
view of the above amendments, Applicant believes the pending application is in condition for

allowance. Reexamination and reconsideration are respectfully requested.

Specification

On page 2 of the Office Action, the Examiner requests that the title of the specification
be made more descriptive. The Applicant has amended the title and believes this objection should

now be withdrawn.

Claims

On page 2 of the Office Action, the Examiner rejects claims 1-2 under 35 U.S.C. 103(a)
as being unpatentable over Zuloff (US 7004813) modified by Bartlett (US 6386293), Vanmoor (US
5697179) and Moorhouse (US 4834059). On page 3 of the Office Action, the Examiner rejects
claims 3-5 under 35 U.S.C. 103(a) as being unpatentable over the references cited against claims 1-
2 and further modified by Lee (US 5285765). For at least the reasons given below, Applicant

disagrees with the Examiner’s rejections of claims 1-5 and traverses these rejections.

The Examiner recognizes that Zuloff fails to teach “a device for projecting a soft-
projectile projectile [sic] wherein the soft-projectile is made from a super absorbent polymer.” (OA
pg. 3). The Examiner incorrectly alleges that the combination of Zuloff and Bartlett teaches this
deficiency. Neither Zuloff nor Bartlett teach, suggest or make obvious soft-projectiles made from a

super absorbent polymer as required by claim 1.

Bartlett teaches methods for delivering a fire retardant solution of super absorbent
polymers to cither protect the surface from fire, or extinguish the fire when it has begun. (Bartlett

1:6-9.) Bartlett teaches storing the super absorbent polymer in a pressurized reservoir and mixing it

DOCSLA-108231v1
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with ordinary tap water prior to spraying the mixture either to protect a surface from fire, or

extinguish a fire. (3:29-51.)

A fire retardant solution that includes super absorbent polymers is not the same as a soft-
projectile made from a super absorbent polymer. It would not have been obvious to one skilled in
the art at the time of the invention to take a material used as part of a fire retardant solution and use
it to make soft-projectiles because they are completely different fields of endeavor. The field of fire
retardants has nothing to do with the field of soft-projectiles. Bartlett does not teach, suggest, or

make obvious “a plurality of soft-projectiles having the same shape, each soft-projectile being

formed from a hydrated super absorbent polymer” but rather discloses an adapter for a fire hose to

spray a mixture or slurry that includes super absorbent polymers onto a surface. There is absolutely
no relationship between the fire retardant patent of Bartlett, and the claimed soft-projectiles for a
projection device. Furthermore, the super absorbent polymer in Bartlett is slurry and is not “a

plurality of soft-projectiles having the same shape.”

Vanmoor, Moorhouse and Lee do not even mention a super absorbent polymer and thus,
cannot correct the deficiencies of Zuloff and Bartlett. Accordingly, claim 1 is patentable over the

combination of Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee.

Claims 2-5 and 18-24 depend directly or indirectly from claim 1. Accordingly, claims 2-
5 and 18-24 are also patentable over the combination of Zuloff modified by Bartlett, Vanmoor,
Moorhouse and Lee not only for the reasons noted above with respect to claim 1, but also because

they contain novel limitations of their own.

Similar to claim 1, new claim 25 also includes the limitation “a feed chamber including a

plurality of soft-projectiles having the same shape, each soft-projectile being formed from a

hydrated super absorbent polymer.” Accordingly, claim 25 is patentable over the combination of

Zuloff modified by Bartlett, Vanmoor, Moorhouse, and Lee for at least the same reasons as claim 1.

Claims 26-32 depend directly from claim 25. Accordingly, claims 26-32 are also
patentable over the combination of Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee not

7
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only for the reasons noted above with respect to claim 1, but also because they contain novel

limitations of their own.

CONCLUSOIN

In view of the foregoing, reconsideration and allowance of this application are earnestly
solicited. If there are any questions regarding this response or the application in general, a
telephone call to the undersigned would be appreciated since this should expedite prosecution of the

application for all concerned.

The Applicant requests a two month extension with the filing of this response. The fee
for the extension has been submitted herewith. In the event that an additional fee is required for
consideration of this paper, the Director is hereby authorized to charge any deficiency in the fees
filed, asserted to be filed or which should have been filed herewith (or with any paper hereafter filed
in this application by this firm) to our Deposit Account No. 50-2215, under Order No H6845.1001-
US-A.

Dated: May 10, 2013. Respectfully submitted,

Electronic signature: /Paul G. Novak/
Paul G. Novak

Registration No.: 55,504
DICKSTEIN SHAPIRO LLP
1633 Broadway
New York, New York 10019-6708
(310) 772-8300
Attorney for Applicant

DOCSLA-108231v1
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Electronic Patent Application Fee Transmittal

Application Number:

12973897

Filing Date:

20-Dec-2010

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Filer:

Paul Graham Novak/Pia Murphy

Attorney Docket Number:

H6845.1001-US-A

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Extension - 2 months with $0 paid

2252 1

300 300
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 300
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Electronic Acknowledgement Receipt

EFSID: 15751072
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SOFT-PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

91477

Filer:

Paul Graham Novak/Pia Murphy

Filer Authorized By:

Paul Graham Novak

Attorney Docket Number:

H6845.1001-US-A

Receipt Date: 10-MAY-2013
Filing Date: 20-DEC-2010
Time Stamp: 20:36:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$300

RAM confirmation Number

6402

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/

File Name Message Digest

Multi
Part /.zip

Pages
(if appl.)
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H6845_1001-A_- 140744
1 _Amendment_re_12-10-2012_ yes 8
Office_Action.pdf Scha2codb34bb97ebeb971bobae2afdeba
8cd1c0
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Specification 2 2
Claims 3 5
Applicant Arguments/Remarks Made in an Amendment 6 8
Warnings:
Information:
30613
2 Fee Worksheet (SB06) fee-info.pdf no 2
7d8da52bbde8b874af247b9b3e07e55643
73cd98
Warnings:
Information:
Total Files Size (in bytes); 171357

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Pet. Ex. 1018
Page 120 of 269




PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 12/973,897 12/20/2010 | [ 7o be mailed
ENTITY: []LArRGE [X] smALL [] MICRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
|_ 05/10/2013 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem - 20 Minus | = 20 -0 x $40 - 0
3 .
Independ .
= IS Minus | ~4 _ 0 x 5210 - 0
<§t [] Application Size Fee (37 GFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
Total (37 cFR . ; .
1.16(i)) Minus = X $ =
Independent . !
(272€§r11.1ee?(h)) Minus = X $ =

] Application Size Fee (37 GFR 1.16(s))

AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/ROZENIA HARMON/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
91477 7590 05/23/2013
Dickstein Shapiro LLP DAVID, MICHAEL D
1633 Broadway
New York, NY 10019 | ART UNIT PAPERNUMBER |
3641
DATE MAILED: 05/23/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678

TITLE OF INVENTION: SOFT-PROJECTILE LAUNCHING DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $390 $300 $0 $1190 08/23/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

) 01477 ) _75 20 05/23/2013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Dickstein Shap1r0 LLP States Postal Service with sufficient postage for first class mail in an envelope
1633 Broad addressed to the Mail Stop ISSUE FEE address above, or being facsimile

roadway transmitted to the USPTO (571) 273-2885, on the date indicated below.

New York, NY 10019

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
TITLE OF INVENTION: SOFT-PROJECTILE LAUNCHING DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $390 $300 $0 $1190 08/23/2013
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DAVID, MICHAEL D 3641 124-065000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
Page 2 of 4
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
| EXAMINER |
91477 7590 05/23/2013
Dickstein Shapiro LLP DAVID, MICHAEL D
1633 Broadway
New York, NY 10019 | ART UNIT PAPERNUMBER |

3641

DATE MAILED: 05/23/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 78 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 78 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
12/973,897 MEGGS, KEITH G.
: I H i i AlA (First Inventor to
Notice of Allowability EATSE/TSE DAVID 2&%’"" File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 5/10/2013.

OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-5 and 18-32. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp://www usplc.govipatents/inil_events/gph/index.jsp or send an inquiry to PPHisedback@ysplo.aoy .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[JSome *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. _____
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Interim copies:
a) O A b) ] some c) [ None of the: Interim copies of the priority documents have been received.

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [] Notice of References Cited (PTO-892) 5. [J Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. [J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. X Other detailed action.

of Biological Material
4. ] Interview Summary (PTO-413),
Paper No./Mail Date .

/Michael David/
Primary Examiner, Art Unit 3641

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-13) Notice of Allowability Part of Paper No./Mail Date 20130516
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Application/Control Number: 12/973,897 Page 2
Art Unit: 3641

DETAILED ACTION
1. Claims 1-5 and 18-32 are allowed.
2. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MICHAEL D. DAVID whose telephone number is
(5671)270-3737. The examiner can normally be reached on Monday-Friday, 8:00am-
5:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Carone can be reached on 571-272-6873. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Michael David/
Primary Examiner, Art Unit 3641
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 12973897 MEGGS, KEITH G.
LTI
MICHAEL DAVID 3641
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(54) METHOD FOR PRODUCTION OF PARTICULATE WATER ABSORBENT COMPRISING WATER-

ABSORBABLE RESIN AS MAIN INGREDIENT

(57)  Provided is a production method for the partic-
ulate water-absorbing agent, which can contribute to
property enhancement, and further improvement of pro-
ductivity or the like, as well. One example of the produc-
tion methodforthe particulate water-absorbing agent rel-
evant to the present invention includes the polymeriza-
tion step for obtaining a polymer gel; the drying step for
drying the polymer gel to obtain a dried substance; the
pulverization step for pulverizing the dried substance or
the polymer gel to obtain the particulate water-absorbing
resin; the classification step for sieving the particulate
water-absorbing resin; the granule sizing step for granule
sizing the particulate water-absorbing agent obtained
fromthe particulate water-absorbing resin; andthe trans-
porting step for transporting the products produced in
each of the steps to other steps. Preferably, one or more
steps selected from the pulverization step, the classifi-
cation step, the granule sizing step and the transporting
step after the pulverization step are set under reduced
pressure state.

FIG.1
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Description
BACKGROUND OF THE INVENTION
TECHNICAL FIELD

[0001] The present invention relates to a method for producing a particulate water-absorbing agent composed prin-
cipally of a water-absorbing resin.

BACKGROUND ART

[0002] In recent years, in hygiene products such as disposable diapers, sanitary napkins and incontinent pads, the
water-absorbing resin as a composition material thereof has been widely used, as a water-absorbent agent, in view of
absorbing a body liquid. As such a water-absorbing resin, for example, there have been known a cross-linked product
of partially neutralized polyacrylic acid, a hydrolysate of a starch-acrylic acid graft polymer, a saponified product of a
vinyl acetate-acrylate ester copolymer, a hydrolysate of an acrylonitrile copolymer or an acrylamide copolymer and a
cross-linked product thereof, and a cross-linked product of a cationic monomer and the like. This water-absorbing resin
may be used after converted to also a sheet-like, fiber-like or film-like form, and, itis generally used in a water-absorbing
agent after converted to a powder-like form (particulate). As such powders (particles), for example, the particulate water-
absorbingagent, having a weight average particle diameterthereof of about 200to 800 um, is used widely. The particulate
water-absorbing agent is produced via many steps. These steps may include the polymerization step, the drying step,
the pulverization step, the classification step, the surface cross-linking step, and the like.

[0003] In producing the particulate water-absorbing agent, enhancement of various properties are considered. A
production step has been studied with an object of enhancing various properties. For example, US-A-2003/087983
(Patent Document 1) discloses aproduction methodfor removing metallic foreign substances by a magnetic ray irradiation
step. This production method can suppress deterioration of a water-absorbing resin effectively.

[0004] In a production process of the particulate water-absorbing agent, moisture evaporates from a polymer gel or
the like. Humidity containing this steam can spread to the whole area of a production facility via a production apparatus
or a pipeline of each step. This humidity can generate dew condensation in the inside of the production apparatus or
the pipeline. When the particulate water-absorbing resin during the production process absorbs humidity or moisture,
the particulate water-absorbing resins themselves may aggregate or the particulate water-absorbing resin tends to attach
to the inner surface of the production apparatus or the pipeline, which disturbs stable production. In addition to this,
moisture absorption by the particulate water-absorbing resin in the production step may decrease quality of the particulate
water-absorbing agent obtained finally.

[0005] In addition, in producing the particulate water-absorbing agent, formation of the fine powders (for example,
the fine powders with a particle diameter of below 150 um) of the water-absorbing resin is accompanied. If the fine
powders are contained in disposable diapers and the like, they clog absorbent articles composed of the particulate water-
absorbing agent, which causes decrease in liquid permeability of the absorbent articles. In addition,thefine powders
influence surface cross-linking effect of the particulate water-absorbing agent, and even if surface cross-linking is per-
formed to the particulate water-absorbing agent containing the fine powders, there can be the case where various
properties such as liquid permeability, absorbency against pressure are not enhanced sufficiently.

[0006] Amount of the fine powders generating in producing the particulate water-absorbing agent can become several
% by weight to ten and several % by weight, and in certain cases, as many as several tens % by weight of solid content
of the polymer gel obtained in the polymerization step, that is, a dry substance or a dried pulverized substance. Because
disposal of the fine powders accompanies generation of disposal cost of the fine powders in addition to decrease in yield
of the particulate water-absorbing agent, it incurs increase in production cost of the particulate water-absorbing agent.
Because the fine powders are inferior in properties, it is difficult to utilize the fine powders to other applications without
disposal. Because demand for the fine powders is generally low, it is also difficult to sell the fine powders.

[0007] Accordingly, as a method for obtaining a cheap particulate water-absorbing agent containing less fine powders,
many methods for reusing the fine powders, that is, recycling methods for the fine powders have been proposed. As the
recycling methods for the fine powders, there are (I) a method for mixing the fine powders as they are into an aqueous
solution containing a monomer before polymerization to polymerize (referto Patent Document 2), (I1) a method for mixing
the fine powders as they are into a gel in the way of polymerization to polymerize (refer to Patent Documents 3 and 4),
(11} a method for mixing the fine powders as they are into a polymer gel obtained by polymerization, (IV) a methed for
mixing a large particle obtained by granulating the fine powders in aqueous liquid into a polymer gel obtained by polym-
erization (refer to Patent Document 5) and the like. Among these, in the methods (1) to (1), the fine powders are used
as they are. In these methods, uniform mixing of the fine powders is difficult, and further the fine powders absorb a
monomer, water orthe like andthus could decrease performance thereof. From this view point, amethod (1V) is considered
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preferable, which utilizes granulated particles composed of a plurality of the fine powders. In the method (IV), the
granulated particles (secondary particles) as large particles are formed by binding the fine powders (single particles)
themselves generally by use of water as a binder. Because the aqueous liquid as water is contained in the granulated
particles, it is necessary to dry the granulated particles. In addition, as an application of the method (IV), it is also
considered a method for making particles by pulverizing the granulated gels (tertiary particles) obtained by further
aggregating the granulated particles themselves composed of a plurality of the fine powders. However, this method
results in containing a large quantity of water by the granulated gel, and therefore consumes a large quantity of energy
for drying the granulated gel. Such a method cannot be said to be a preferable method due to increase in production cost.
[0008] The production method for the particulate water-absorbing agent usually includes the step (surface cross-
linking step) for cross-linking the neighborhood of the surface of the water-absorbing resin by adding a surface cross-
linking agent to the water-absorbing resin and heating. This step is apt to be accompanied with the step for cooling the
particulate water-absorbing agent thus heated. In this cooling step, there may be the case where a method for removing
the fine powders of the water-absorbing resin and/or a part of the remaining surface cross-linking agent, while cooling
the particulate water-absorbing agent thus heated by the air generated by reduced pressure(refer to Patent Document
6). In this method, surface cross-linking is performed in a state that the fine powders generated in the step before this
step are contained as they are. Therefore, the remaining fine powders cannot be removed, and thus there is a problem
that the remaining fine powders deteriorate work environment. Because the fine powders deteriorate mixing property of
the water-absorbing resin with the surface cross-linking agent, there is also a problem that the neighborhood of the
surface of the water-absorbing resin is not cross-linked sufficiently. Further, action of a part of the surface cross-linking
agent makes granulation of the remaining fine powders, and the fine powders granulated are crushed in the subsequent
steps or in producing an water-absorbing material (for example, in producing absorbent articles such as disposable
diapers and the like), and the fine powders thus crushed fly as dust, and thus there are also worry about causing a
problem of deterioration of work environment, and a problem that the fine powders thus crushed obstruct performance
(for example, liquid permeability) of the absorbent articles.

[0009] In addition, with enhancement of performance of the particulate water-absorbing agent, enhancement of prop-
erties of the water-absorbing resin, such as absorbency against non-pressure (CRC), absorbency against pressure
(AAP) and saline flow conductivity (SFC) to be described later, has been required. In order to respond to this request,
afirm surface cross-link structure isintroduced to the surface ofthe water-absorbing resin, or many additives (for example,
water-inscluble fine particle and the like) are used. However, such steps take a long time process in many cases.
Therefore, the water-absorbing resin particles are destroyed to incur by-production of the fine powders. That is, requiring
of high property to the water-absorbing resin results in increasingthe fine powders in the water-absorbing agent obtained.

PRIOR DOCUMENTS
PATENT DOCUMENTS

[0010] Patent Document 1: US-A-2003/087983
Patent Document 2: USP No0.5342892

Patent Document 3: USP No0.4970267

Patent Document 4: USP No0.4950692

Patent Document 5: USP No.6458921

Patent Document 6: US-A-2004/0181031

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0011] The methods described in the above publications have attained recycling of the fine powders, and however, it
is a present state that removal of the fine powders contained in the particulate water-absorbing agent is not yet sufficient.
Because of insufficient removal of the fine powders, there is a problem that various properties, such as liquid permeability,
absorbency against pressure, or the like of the particulate water-absorbing agent cannot be enhanced sufficiently.
[0012] In addition, in the particulate water-absorbing agent, ensuring of stable production is required. In particular, in
the production facility having an industrial scale, it is important that the facility is operated stably.

[0013] Accordingly, it is an object of the present invention to provide a method for producing the particulate water-
absorbing agent, which can contribute to property enhancement, and further improvement of productivity and the like.
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MEANS FOR SOLVING THE PROBLEM

[0014] Inthepresentinvention,inthe methodforproducingthe particulate water-absorbing agent composed principally
of the water-absorbing resin, reduced pressure state is used. Conventionally, it has been known in the field of the water-
absorbing resin to perform reduced pressure polymerization or reduced pressure drying to prevent thermal deterioration.
On the other hand, in the present invention, effectiveness of reduced pressure was found from a viewpoint completely
differentfrom the conventional reduced pressure polymetrization orreduced pressure drying. Thatis, the presentinventors
found that a novel production method for performing reduced pressure in the step after the drying step, that is, in the
step including and subsequent to the pulverization step, can contribute to enhancement of property such as liquid
permeation orthe like. In addition, it was clarified that various factors participate in property enhancement by this reduced
pressure.

[0015] Further, the present inventors found that the present production method using reduced pressure can contribute
to stable production. Further, it was clarified that this production method can also contribute to improvement of work
environment.

[0016] Thatis, amethod for producingthe particulate water-absorbing agent relevant to the present invention includes
a polymerization step for obtaining a polymer gel, a drying step for drying the polymer gel to obtain a dried substance,
a pulverization step for pulverizing the dried substance or the polymer gel to obtain a particulate water-absorbing resin,
a classification step for sieving the particulate water-absorbing resin; a transporting step for transporting the products
produced in each of the steps to the other steps. In this production method, one or more steps selected from the
pulverization step, the classification step and the transporting step after the pulverization step, are set under reduced
pressure state.

[0017] Another method for producing the particulate water-absorbing agent relevant to the present invention includes
a polymerization step for obtaining a polymer gel, a drying step for drying the polymer gel to obtain a dried substance,
a pulverization step for pulverizing the dried substance or the polymer gel to obtain a particulate water-absorbing resin;
aclassification stepfor sieving the particulate water-absorbing resin, a granule sizing step for granule sizing the particulate
water-absorbing agent obtained from the particulate water-absorbing resin obtained in the classification step, a trans-
porting step for transporting the products produced in each of the steps to the other steps. In this preduction method,
one or more steps selected from the pulverization step, the classification step, the granule sizing step, and the transporting
step after the pulverization step, are set under reduced pressure state.

[0018] Another method for producing the particulate water-absorbing agent relevant to the present invention includes
a polymerization step for obtaining a polymer gel, a drying step for drying the polymer gel to obtain a dried substance,
a pulverization step for pulverizing the dried substance or the polymer gel to obtain a particulate water-absorbing resin,
a classification step for sieving the particulate water-absorbing resin, a surface cross-linking step for cross-linking the
neighborhood of the surface of the particulate water-absorbing resin obtained in the classification step to obtain a
particulate water-absorbing agent, a packaging step for filling a packaging material container with the particulate water-
absorbing agent for packaging, and a transporting step for transporting the products produced in each of the steps to
the other steps. In this production method, one or more steps selected from the pulverization step, the classification
step, the surface cross-linking step, the packaging step, and the transporting step after the pulverization step, are set
under reduced pressure state.

[0019] Another method for producing the particulate water-absorbing agent relevant to the present invention includes,
a polymerization step for obtaining a polymer gel, a drying step for drying the polymer gel to obtain a dried substance,
a pulverization step for pulverizing the dried substance or the polymer gel to obtain a particulate water-absorbing resin,
a classification step for sieving the particulate water-absorbing resin, a surface cross-linking step for cross-linking the
neighborhood of the surface of the particulate water-absorbing resin obtained in the classification step to obtain a
particulate water-absorbing agent, a granule sizing step for granule sizing the particulate water-absorbing agent, a
packaging step for filling a packaging material container with the particulate water-absorbing agent for packaging, and
a transporting step for transporting the products produced in each of the steps to the other steps. In this production
method, one or more steps selected from the pulverization step, the classification step, the surface cross-linking step,
the granule sizing step, the packaging step, and the transporting step after the pulverization step, are set under reduced
pressure state.

[0020] Preferably, the pulverization step is set under reduced pressure state. Preferably, the transporting step per-
formed next to the pulverization step is set under reduced pressure state.

[0021] Preferably, all steps including and subsequent to the pulverization step are set under reduced pressure state.
The production method of the present invention essentially includes the polymerization step, the drying step, the pul-
verization step, the classification step and the transporting step, and in addition to these, as needed, includes the surface
cross-linking step, the cooling step, the granule sizing step, the packaging step, the collection step and the granulation
step. In the present invention, all steps including and subsequent to the pulverization step mean all steps from the
pulverization step to the step performed finally in the present production method (the final step). Specifically, ameng the
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classification step, the surface cross-linking step, the cooling step, the granule sizing step, the packaging step and the
transporting step, the step to be performed finally is the final step. For example, in the case of the production method
including the packaging step, all steps including and subsequent to the pulverization step mean the step from the
pulverization step to the packaging step.

[0022] Preferably, the production method of the present invention includes the granulation step.

[0023] Preferably, equal to or more than 50% of total time required including and subsequent to the pulverization step
is set under reduced pressure state. For example, equal to or more than 50% of time required from the pulverization
step to the packaging step is set under reduced pressure state. That is, preferably, in treatment time required from the
pulverization step to the packaging step, time to be under reduced pressure state is set equal to or more than 50%. The
final step in the production steps of the present invention is, for example, the packaging step. As the final step in the
case of production method not having the packaging step, for example, the transporting step and the granule sizing step
and the like are included.

[0024] Preferably, the transporting step includes the transporting step by pressurization. Preferably, all steps including
and subsequent to the pulverization step are set under reduced pressure state or pressurized state. It should be noted
that, it is preferable that the step set under pressurized state is the transporting step. It is preferable that the steps other
than the transporting step are not set under pressurized state.

[0025] Preferably, degree of reduced pressure relative to atmospheric pressure, of inside of the step under the reduced
pressure state is set at over 0 kPa and equal to or lower than 10 kPa.

[0026] Preferably, in the present production method, the particulate water-absorbing resin is an irregular pulverized
shaped patrticle of a polyacrylic acid (salt)-based water-absorbing resin.

[0027] Preferably, in the present production method, the polymerization step is performed by continuous kneader
polymerization or continuous belt polymerization.

[0028] Preferably, in the present production method, the surface cross-linking step is performed using a surface cross-
linking agent having dehydration esterification reactivity of one or more kinds selected froma group consisting of an
oxazolidinone compound, an alkylene carbonate compound, a polyvalent alcohol compound, and an cxetane compound,
at a temperature in the range of 150 to 250°C.

[0029] Preferably, inthe present production method, absorbency against non-pressure (CRC) of the particulate water-
absorbing agent is equal to or higher than 15 g/g, and saline flow conductivity (SFC) thereof is equal to or higher than
30 (X107.cm3.s.g ")

[0030] Preferably, in the present production method, content of fine powders of below 150 pm of the water-absorbing
agent is below 1% by weight.

ADVANTAGES OF THE INVENTION

[0031] In the present invention, by setting inside of the step including and subsequent to the pulverization step to
reduced pressure state, property of the particulate water-absorbing agent is enhanced. In addition, by exhaust accom-
panied with the reduced pressure, dehumidification is performed. By this dehumidification, moisture absorption of the
particulate water-absorbing resin in the step is suppressed. Accordingly, aggregation of the particulate water-absorbing
resins themselves or attachment of the particulate water-absorbing resin to the apparatus or the like is suppressed,
which can stabilize production. Further, in the present invention, the fine powders can be removed effectively. As a
result, the particulate water-absorbing agent obtained by the production method of the present invention is superior in
various properties such as liquid permeation or absorbency against pressure. In addition, by the present invention,
leakage of the fine powders generating in the production steps to the exterior part can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032]

Fig. 1 is a schematic configuration drawing showing production facility to be used to produce the particulate water-
absorbing agent by the production methed of the present invention.

Fig. 2 is a drawing showing a schematic configuration of a pulverization apparatus and a classification apparatus
contained in the production facility of Fig. 1.

Fig. 3 is a drawing showing a schematic configuration of a granule sizing apparatus contained in the production
facility of Fig. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0033] In the present invention, novel knowledge was obtained that reduced pressure can enhance property of the
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particulate water-absorbing agent. In particular, it was clarified that the effect is significant, in the case where equal to
or more than 50% of time required in the step including and subsequent to the pulverization step, is set under reduced
pressure state. Explanation will be given below in detail on a method for producing the particulate water-absorbing agent
composed principally of the water-absorbing resin relevant to the present invention, and however, scope of the present
invention should not be limited to these explanations.

(1) Definition of terms
(a) "The water-absorbing resin"

[0034] In the present descripticn, "the water-absorbing resin" means a water swelling and water insoluble polymer
gelling agent, and one having the following properties. That is, it means a polymer gelling agent having an absorbency
(CRC/specified in Example) of essentially equal to or higher than 5 g/g, preferably 10 to 100 g/g, and further preferably
2010 80 g/g, and in addition, extractables (specified in ERT450.2-02 (2002)) of essentially 0 to 50% by weight, preferably
0 to 30% by weight, further preferably 0 to 20% by weight, and particularly preferably 0 to 10% by weight. It should be
noted that, the water-absorbing resin is not limited to a form where whole amount (100%) is a polymer, and may include
additives and the like to be described later, in a range to maintain the performance.

(b) "Polyacrylic acid (salt)"

[0035] Inthe present description, "polyacrylic acid (salt)" means a polymer composed principally of acrylic acid (salt)
as a repeating unit. Specifically, it means a polymer containing acrylic acid (salt) essentially in 50 to 100% by mole,
preferably 70 to 100% by mole, further preferably 90 to 100% by mole, particularly preferably substantially 100% by
mole, as a monomer excluding a cross-linking agent. The salt as the polymer contains essentially a water-soluble salt,
and is preferably a monovalent salt, and further preferably an alkali metal salt or an ammonium salt. Among them, the
alkali metal salt is particularly preferable, and further a sodium salt is preferable.

(c) "The water-absorbing agent”

[0036] In the present description, "the water-absorbing agent” means a gelling agent of aqueous liquid, composed
principally of the water-absorbing resin. It should be noted that, the aqueous liquid is not limited to water, and may be
urine, blood, feces, waste liquid, moisture or steam, ice, a mixture of water and organic solvent and/or inorganic solvent,
rain water, underground water or the like, and not especially limited as long as it contains water. Among them, as the
aqueous liquid, more preferably urine, in particular human urine is included. Content of the water-absorbing resin (poly-
acrylic acid (salt)-based water-absorbing resin) relevant to the present invention is preferably 70 to 99.9% by weight,
more preferably 80 to 99.7% by weight, and further preferably 90 to 99.5% by weight relative to total amount. As
components other than the water-absorbing resin, in view of water absorbing speed or impact resistance of powders
(particles), water is preferable and the additives to be described later are contained, as needed.

(d) "EDANA" and "ERT"

[0037] "EDANA"isanabbreviationof European Disposables and Nonwovens Association, and"ERT"isanabbreviation
of the measurement method (ERT/EDANA Recommended Test Methods) for the water-absorbing resin of an European
standard (nearly a world standard). In the present description, unless otherwise specified, the ERT original (known
document: revised in 2002) is referred to in measuring properties of the water-absorbing resin.

(e) "The particle”

[0038] Inthe present description, "the particle” means a solid having fluidity of a particle diameter of equal to or smaller
than 5 mm, specified by sieve classification. Water content is not especially limited as long as it is a solid, but, usually
it is below 30% by weight, and further preferably equal to or less than 20% by weight. In addition, the lower limit of the
particle diameter is, for example, 1 nm. Further, it may be enough to have a certain fluidity as powders, and for example,
it means a solid whose Flow Rate (ERT450 2-02) can be measured, or a solid which can be sieve classified by
(ERT420.2-02). Shape of the solid is not especially limited, and includes pulverized irregular shaped particles, spherical-
shape, nearly spherical-shape, or a granulated substance (aggregated substance) thereof. However, preferably irregular
pulverized shaped particles are included.

[0039] It should be noted that, in the present description, "X to Y" showing a range indicates to be equal to or higher
than X and equal to or lower than Y. In addition, "1 ton (1 t)" showing a weight indicates to be 1 Metric ton.
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(2) The method for producing the particulate water-absorbing agent

[0040] Fig. 1 is a schematic configuration drawing showing one example of production facility 2 for the particulate
water-absorbing agent composed principally of the water-abscrbing resin relevant to one embodiment of the present
invention. The production step relevant to the present embodiment includes the polymerization step, the drying step,
the pulverization step, the classification step, the surface cross-linking step, the cooling step, the granule sizing step,
and the filling step. Further, this production method includes the transporting step for transporting a product produced
in each of the steps to the next step. All of these steps are not necessarily essential. The present invention includes at
least the polymerization step, the drying step, the pulverization step, the classification step and the transporting step.
[0041] This production facility 2 is provided with a polymerization apparatus 4a where the polymerization step is
performed, a drying apparatus 4b wherethe drying step is performed, a pulverization apparatus 4c where the pulverization
step is performed, a classification apparatus 4d where the classification step is performed, a mixing apparatus 4e and
a heating apparatus 4f where the surface cross-linking step is performed, a cooling apparatus 4g where the cooling step
is performed, a granule sizing apparatus 4h where the granule sizing step is performed, and a filling apparatus 4i where
thefilling step is performed. Further, the facility 2 is provided with a fine-powder capturing apparatus 6 where the collection
step for collecting the fine powders is performed. In this production facility 2, each of these apparatuses is connected
by a pipeline 8. This production facility 2 can produce the particulate water-absorbing agent continuously. Further, in
the production facility 2, a granulation apparatus 4j, where the granulation step for granulating the fine powders collected
in the collection step is performed, is installed.

[0042] Explanation will be given below in detail on each step.

[The polymerization step]

[0043] The polymerization step is the step for polymerizing a monomer, which can become the water-absorbing resin
by polymerization (hereafter may also be referred to as a monomer), to generate a polymer gel. A polymerization method
used in the production method relevant to the present invention is not especially limited, and for example, bulk polym-
erization, precipitation polymerization, aqueous solution polymerization, reversed phase suspension polymetrization or
the like is included. In view of performance and easiness of polymerization control, aqueous solution polymerization or
reversed phase suspension polymerization, where the monomer can be used as an aqueous solution, is preferable. The
polymerization apparatus 4a for performing the polymerization step is not especially limited, and a conventionally known
one may be used.

[0044] The monomer is not especially limited, and, for example, one shown below is included: for example, an anionic
unsaturated monomer such as (meth)acrylic acid, maleic acid (anhydride), itaconic acid, cinnamic acid, vinyl sulfonic
acid, allyltoluene sulfonic acid, vinyltoluene sulfonic acid, styrene sulfonic acid, 2-(meth)acrylamido-2-methylpropane
sulfonic acid, 2-(meth)acryloylethane sulfonic acid, 2-(meth)acryloylpropane sulfonic acid, 2-hydrokyethyl (meth)acryloyl
phosphate, orthe like, and a salt thereof; a mercapto group-containing unsaturated monomer; a phenolic hydroxy group-
containing unsaturated monomer; an amide group-containing unsaturated monomer such as (meth)acrylamide, N-ethyl
(meth)acrylamide, N,N-dimethyl (meth)acrylamide; an amino group-containing unsaturated monomer such as N,N-
dimethylaminoethyl (meth)acrylate, N,N-dimethylaminopropyl (meth)acrylate, N,N-dimethylaminopropyl (meth)acryla-
mide, or the like; or the like. These monomers may be used alone or two or more kinds may be used in combination as
appropriate. In view of performance and cost of the resultantwater-absorbing resin, the water-absorbing resin is preferably
a polyacrylic acid (salt) -based water-absorbing resin, and as a monomer therefor, it is preferable to use acrylic acid
and/or a salt thereof (for example, a salt of sodium, lithium, potassium, ammonium, amines or the like, and among these
the sodium salt is preferable in view of cost), as a principal component. Use amount of acrylic acid and/or the salt thereof
is preferably equal to or more than 70% by mole, more preferably equal to or more than 80% by mole, further preferably
equal to or more than 90% by mole, and particularly preferably equal to or more than 95% by mole relative to total
monomer components (excluding an internal cross-linking agent to be described later). (The upper limit is 100% by
mole.) It should be noted that, when the monomer is an acid group-containing monomer, neutralization rate thereof is
not especially limited, and the polymer gel may be neutralized after polymerization, as needed. In applications where
there may be contact to a human body, such as hygiene goods, neutralization after polymerization is not necessary.
This neutralization rate is preferably from 40% by mole to 90% by mole, and more preferably from 50% by mole to 80%
by mole.

[0045] When the above-described monomer is used as an aqueous solution in the polymerization step, concentration
of the monomer in the aqueous solution (hereafter may also be referred to as "a monomer solution") is not especially
limited, and, it is preferably within a range of 10 to 70% by weight, and further preferably within a range of 20 to 60% by
weight. Inaddition, when the aqueous solution polymerization or reversed phase suspension polymerization is performed,
a solvent other than water may be used in combination, as needed. It should be noted that, kind of the solvent to be
used in combination is not especially limited. Further, a polymerization inhibitor or an iron component may be contained
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in these monomers. As content of the iron component, equal to or less than 5 ppm by weight is preferable, and equal
to or less than 1 ppm by weight is more preferable. In addition, the polymerization inhibiter is not especially limited, and,
for example, methoxy phenols may be used preferably. In this case, use amount of the polymerization inhibitor is equal
to or less than 160 ppm by weight, which has been disclosed in USP No. 7049366.

[0046] In the polymerization step, for example, a radical polymerization initiator may be used. This radical polymeti-
zation initiator is not especially limited, and one or more Kinds may be selected and used from those utilized in usual
polymerization of the water-absorbing resin, depending on kind of the monomer to be polymerized, polymerization
conditions and the like. For example, a thermal decomposition-type initiator (for example, a persulfate such as sodium
persulfate, potassium persulfate, ammonium persulfate, or the like; a peroxide such as hydrogen peroxide, t-butylper-
oxide, t-butylhydroperoxide, methyl ethyl ketone peroxide, or the like; an azo compound such as an azonitrile compound,
an azoamidine compound, a cyclic azcamidine compound, an azoamide compound, an alkylazo compound, 2,2’-azobis
(2-amidinopropane) dihydrochloride, 2,2’-azobis[2-(2-imidazoline-2-yl) propane] dihydrochloride, or the like; or the like
ora photodecomposition-type initiator (for example, a benzoin derivative, abenzyl derivative, an acetophenone derivative,
a benzophenone derivative, an azo compound or the like); or the like may be included. Among these, in view of cost
and reduction capability of residual monomer, the thermal decomposition type initiator is preferable, and a persulfate
salt is particularly preferable. In addition, because combined use of a reducing agent can promote decomposition of the
radical polymerization initiator, it is possible to make a redox-type initiator by combining both. The reducing agent is not
especially limited, and, for example, sulfurous acid (salt) (for example, sodium sulfite, potassium sulfite, ammonium
sulfite or the like), hydrogen sulfite (salt) (for example, sodium hydrogen sulfite, potassium hydrogen sulfite, ammonium
hydrogen sulfite or the like) pyrosulfurous acid (salt), L-ascorbic acid (salt), a reductive metal (salt) such as ferrous salt
or the like; dithionous acid (salt), trithionous acid (salt), tetrathionous acid (salt), thiosulfurous acid (salt), dimethylsul-
foxide, phosphorous acid (salt), nitrous acid (salt), thiourea dioxide, amino acid, amines (ethanolamine or the like), or
the like is included. More preferable one is combined use of the photodecomposition-type initiator and the thermal
decomposition-type initiator. Use amount of the radical polymerization initiator to be used in the above-described po-
lymerization step is not especially limited. However, usually 0.001 to 2% by weight is preferable, and 0.01 to 0.5% by
weight is more preferable relative to use amount of the monomer. The use amount of the radical polymerization initiator
of below 0.001% by weight relative to use amount of the monomer, increases the unreacted monomer, and increases
amount of residual monomers in the resultant water-absorbing resin, and is thus not preferable. On the other hand, the
use amount of over 2% by weight increases water-soluble components in the resultant water-absorbing resin, and is
thus not preferable. It should be noted that, in this polymerization step, instead of the above-described radical polymer-
ization initiator, the monomer may be polymerized by irradiation of activated energy rays such as radiation rays, electron
beams, UV rays, or the like.

[0047] Inthe polymerization step, an internal cross-linking agent may be used, as needed. As the internal cross-linking
agent, a conventionally known internal cross-linking agent, having two or more polymerizable unsaturated groups or
two or more reactive groups, in one molecule, is included. Specifically, for example, N,N’-methylenebis(meth)acrylamide,
(poly) ethylene glycol di {(meth) acrylate, (poly)propylene glycol di (meth) acrylate, trimethylolpropane triimeth)acrylate,
glycerin triimeth)acrylate, dlycerin acrylate methacrylate, ethylene oxide modified trimethylolpropane triimeth)acrylate,
pentaerythritol hexa(meth)acrylate, triallyl cyanurate, triallyl isocyanurate, triallyl phophate, triallyl amine, polyallyloxy-
alkane, (poly) ethylene glycol diglycidy! ether, glecerol diglycidyl ether, ethylene glycol, polyethylene glycol, propylene
glycol, glycerin, 1,4-butanediol, pentaerythritol, ethylene diamine, ethylene carbonate, propylene carbonate, polyethylene
imine, glycidyl {(meth)acrylate or the like is include. Among these, in consideration of reactivity, one or two or more kinds
may be used. In particular, as the internal cross-linking agent, a compound having two or more polymerizable unsaturated
groups ispreferable. Use amount of the internal cross-linking agent may be determined as appropriate by desired property
of the water-absorbing resin. However, usually use amount of the internal cross-linking agent is preferably in a range of
0.001 to 5% by mole relative to the monomer. Too low use amount of the internal cross-linking agent tends to decrease
strength of the polymer gel and increase soluble content, and on the contrary, too much use amount tends to deteriorate
property such as absorbency. It should be noted that, the internal cross-linking agent may be added to a reaction system
once as a whole, or may be added dividedly.

[0048] In the polymerization step, further as needed, various foaming agents such as a carbonate (hydrogen) salt,
carbon dioxide, an azo compound, an inert organic solvent, or the like; a hydrophilic polymer such as starch-cellulose,
a derivative of starch-cellulose, polyvinyl alcohol, polyacrylic acid (salt), a cross-linked substance of polyacrylic acid
(salt), or the like; various surfactants; a chain transfer agent such as hypophosphorous acid (salt) or the like; or the like,
may be added to the reaction system, as appropriate, within a range not to impair effect of the present invention (for
example, the various foaming agents in equal to or lower than 30 parts by weight, the hydrophilic polymer in equal to or
lower than 30 parts by weight, and the chain transfer agent in equal to or lower than 1 part by weight relative to 100
parts by weight of the monomer).

[0049] Polymerization temperature in the polymerization step is not especially limited, but, setting at usually 10 to
140°C is preferable. The polymerization temperature below 10°C not only lengthens polymerization time and decreases
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productivity but also could deteriorate property of the water-absorbing resin. On the other hand, the polymerization
temperature over 140°C could deteriorate property of the water-absorbing resin. Polymerization time is also not especially
limited, and may be determined as appropriate depending on kinds of the monomers and the polymerization initiator,
polymerization temperature, or the like. In addition, the above-described polymerization is performed usually under
normal pressure, in view of easiness of the apparatus and the operation thereof, and however, in order to decrease
boiling point in polymerization system, it is also a preferable aspect that this polymerization is performed under reduced
pressure.

[0050] Inthis production step, in view of performance and easiness of polymerization control, for example, after mixing
sodium persulfate as the thermal decomposition-type initiator and L-ascorbic acid as the reducing agent, into a monomer
solution composed of an aqueous solution of a partial sodium salt of acrylic acid containing polyethylene glycol diacrylate
as the internal cross-linking agent, this mixed sclution may be supplied to a flat plane steel belt having a weir at the side,
and aqueous solution polymerization may be performed continuously on this belt. Such a polymerization method is called
belt polymerization. As a polymerization method other than this belt polymerization, continuous kneader polymerization
described in Example 1 of USP No. 6867269 may be used. The water-absorbing resin having desired performance can
be obtained in this case as well.

[0051] Thatis, inthe presentinvention, itis preferable that the polymerization step is performed by continuous kneader
polymerization or continuous belt polymerization. In such a case, irregular pulverized shaped particles with high property
are obtained in high productivity in the subsequent drying step or the like, but, the fine powders or powder dust tend to
generate inthe subsequent pulverization step orthe like. However, in order to solve such problems, the present invention
can be applied suitably. The continuous kneader polymetrization has been disclosed, for example, in USP No. 6987151
and USP No. 6710141. In addition, the continuous belt polymerization has been disclosed, for example, in USP No.
4893999, USP No. 6241928, and US-A-2005-215734 or the like.

[The drying step]

[0052] The drying step is the step for drying the polymer gel (water-containing gel-like polymer) obtained in the above-
described polymerization step. Preferably, the polymer gel obtained the polymerization step is usually subjected to
crushing treatment to make a particle state of about 0.1 to 5 mm and supplied to the drying step. Because surface area
of the gel increases by making particulate gel, the drying step can progress smoothly. The crushing means is not
especially limited, and, for example, various cutting means such as ameat chopper, a roller-type cutter, a guillotine cutter,
a slicer, a roll cutter, a shredder, scissors, or the like may be used alone or in combination as appropriate. A drying
method in this drying step is not especially limited, and a method using a usual dryer or a heating furnace as the drying
apparatus 4b is adopted widely, and for example, one or two or more kinds of a band drier, an agitated drier, a fluid bed
drier orthe like can be used suitably. As drying temperature, setting at relatively high temperature is preferable, specifically
100 to 250°C is preferable, 120 to 220°C is more preferable, and 150 to 200°C is further preferable. Drying time is not
especially limited, and, it may be set under such time so as to attain desirable solid content rate of the resultant dried
substance. It is preferable that solid content rate (remained amount after heated at 180°C for 3 hours) of the dried
substance obtained in the drying step is equal to or higher than 90% by mass, in view of easiness of pulverization. In
general, in view of production efficiency, it is preferable that the drying time is usually within two hours, although it
depends on particle diameter of the polymer gel, drying temperature, air volume or the like.

[0053] That s, increase in the solid content rate of the dried substance obtained in the drying step tends to generate
the fine powders or powder dust easily in pulverization. However, in order to solve such a problem, the present invention
can be applied suitably in drying under condition of high temperature and high solid content.

[The pulverization step]

[0054] The pulverization step is the step for pulverizing a polymer gel or a dried substance thereof. Pulverization is
usually performed for a dried substance of the polymer gel obtained in the drying step, but, it may be performed for the
polymer gel obtained in the polymerization step before drying. By this pulverization, the particulate water-absorbing resin
as the pulverized substance is obtained. Pulverization is preferably performed so that the particulate water-absorbing
resin with desired particle diameter (preferably, a weight average particle diameter of 200 to 800 pm) can be obtained
as many as possible. A method for pulverization is not especially limited, and a conventionally known method can be
adopted. As the pulverization apparatus 4c, for example, a roll mill, a knife mill, a hammer mill, a pin mill, a jet mill, or
the like is exemplified. Because this pulverization generates the fine powders, the fine powders are included in the
particulate water-absorbing resin obtained in the pulverization step.

[0055] That is, the particulate water-absorbing resin obtained by the pulverization step becomes irregular pulverized
shaped particles. Such a shape is preferable due to providing large specific surface area, and makes fixing to pulp easy
as well. In addition, in the pulverization step, the fine powders or powder dust (dust) easily generate, however, because
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of enabling to solve such a problem, the present invention can be applied preferably.
[The classification step]

[0056] The classification step is the step for classifying a pulverized substance obtained in the above-described pul-
verization step. In the classification step, the pulverized substance is sieved. In this classification step, by selecting
partticles having desired particle diameter (preferably, a weight average particle diameter of 200 to 800 um), the objective
particulate water-absorbing resin can be obtained. A classification method is not especially limited, and a conventionally
known method can be adopted. The classification apparatus 4d for performing the classification step is not especially
limited, and, it is preferable that sieve classification (a metal sieve, made of stainless steel) is used. In addition, it is
preferable that multiple pieces of the sieves are used at the same time in the classification step to obtain objective
property and particlesize. ltshouldbenotedthat, in this classification step, the particulate water-abscrbing resin contained
as the fine powders in the pulverized substance, may be obtained as a residual substance.

[The surface cross-linking step]

[0057] Inthe presentinvention, it is preferable that the surface cross-linking step is performed after the classification
step. The surface cross-linking step is the step for cross-linking the neighborhood of the surface of the particulate water-
absorbing resin obtained in the above-described classification step, using a surface cross-linking agent, to obtain the
particulate water-absorbing agent. The "surface cross-linking"” means to increase cross-link density at the surface of the
particulate water-absorbing resin. "The neighborhood of the surface” indicates a part ofthe surface layer of the particulate
water-absorbing resin, and a part with a thickness of equal to or less than several tens pm or equal to or less than 1/10
of total thickness, and, this thickness is determined as appropriate depending on objectives. Such a surface cross-linking
can be confirmed by decrease in absorbency against non-pressure (CRC) from that of the water-absorbing resin before
the surface cross-linking step.

[0058] Asthe surface cross-linking agent to be used in the surface cross-linking step, a conventionally known surface
cross-linking agent exemplified in USP No.6228330, USP No.6071376, USP No.6254990 or the like is used suitably. It
is preferable to use one or two crmore kinds of a surface cross-linking agent having dehydration esterification reactivity,
selected from a group consisting of an oxazolidinone compound, an alkylene carbonate compound, a polyvalent alcohol
compound, and an oxetane compound. In such a surface cross-linking step, although the particulate water-absorbing
agent with high property is obtained, it is necessary to perform the dehydration esterification reaction under high tem-
perature condition, which decreases water content of the particulate water-absorbing agent. Therefore, although the
fine powders or powder dust may sometimes generate, in order to solve such problems, the present invention can be
applied suitably.

[00569] Specifically, although not limited, they include an (mono-, di- or poly-)oxazolidinone compound such as 2-
oxazolidinone, or the like (USP No. 6559239); an alkylene carbonate compound such as 1,3-dioxolane-2-one, 4-methyl-
1,3-dioxolane-2-one, 4,5-dimethyl-1,3-dioxolane-2-one, 4,4-di-methyl-1,3-dioxolane-2-one, 4-ethyl-1,3-dioxolane-2-
one, 4-hydroxymethyl-1,3-dioxolane-2-one, 1,3-dioxane-2-one, 4-methyl-1,3-dioxane-2-one, 4,6-dimethyl-1,3-dioxane-
2-one, 1,3-dioxolane-2-one, or the like (USP No. 5409771); a polyhydric alcohol compound such as ethylene glycol,
diethylene glycol, propylene glycol, triethylene glycol, tetraethylene glycol, polyethylene glycol, 1,3-propanediol, dipro-
pylene glycol, 2,2,4-trimethyl-1,3-pentanediol, polypropylene glycol, glycerin, polyglycerin, 2-butene-1,4-diol, 1,4-bu-
tanediol, 1,5-pentanediol, 1,6-hexanediol,1,2-cyclohexanedimethanol, 1,2-cyclohexanediol, trimetylol propane, dietha-
nol amine, triethanol amine, polyoxypropylene, an oxyethylene-oxypropylene block copolymer, pentaerythritol, sorbitol,
or the like; an oxetane compound (US-A-2002/72471). Among them, at least one kind selected from the polyhydric
alcohol having carbon atoms of 2 to 10, and the oxetane compound having carbon atoms of 210 10 are more preferable.
The polyhydric alcohol having carbon atoms of 3 to 8 is particularly preferable. In addition to these, an epoxy compound
such as ethylene glycol diglycidyl ether, polyethylene glycol diglycidy! ether, glycerol polyglycidyl ether, diglycerol pol-
yglycidyl ether, polyglycerol polyglycidy! ether, propylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether,
glycidol, or the like; a polyvalent amine compound such as ethylenediamine, diethylenetriamine, triethylenetetramine,
tetraethylenepentamine, pentaethylenehexamine, polyethyleneimine, or the like, or an inorganic salt or an organic salt
(an aziridinium salt or the like) thereof; a polyvalent isocyanate compound such as 2,4-tolylene diisccyanate, hexame-
thylene diisocyanate, or the like; a polyvalent oxazoline compound such as 1,2-ethylene-bis-oxazoline, or the like; a
halec-epoxy compound such as epichlorohydrin, epibromohydrin, a-methylepichlorohydrin, or the like; a polyvalent metal
compound such as a hydroxide or chloride of zinc, calcium, magnesium, aluminum, iron, zirconium or the like; or the
like may be used. These surface cross-linking agents may be used alone, or in consideration of reactivity, two or more
kinds may be used by mixing. It should be noted that, the surface cross-linking step may be performed two or more
times in consideration of effect thereof, and in that case, as the surface cross-linking agent to be used in and after the
second time, the same surface cross-linking agent as used in the first time may be used, or the surface cross-linking
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agent different from that used in the first time may be used.

[0060] In the surface cross-linking step, use amount of the above-described surface cross-linking agent depends on
the surface cross-linking agent selected. However, use amount from 0.001 part by weight to 10 parts by weight is
preferable, and from 0.01 part by weight to 5 parts by weight is more preferable, relative to 100 parts by weight of solid
content of the particulate water-absorbing resin. By using the surface cross-linking agent in this range, cross-link density
of the neighborhood of the surface of the particulate water-absorbing agent can be made higher than that of the inside.
The case where the use amount of the surface cross-linking agent exceeds 10 parts by weight is not only uneconomical
but also makes excessive supply of the cross-linking agent for forming an optimal cross-link structure to the particulate
water-absorbing resin, and is thus not preferable. The case where the use amount of the surface cross-linking agent is
below 0.001 part by weight does not provide sufficient improvement effect in enhancing performance of absorbency
against pressure or the like of the particulate water-absorbing agent, and is thus not preferable.

[0061] In the surface cross-linking step, it is preferable to use water as a solvent in mixing the particulate water-
absorbing resin and the surface cross-linking agent. Use amount of water depends on kind of the water-absorbing resin,
particle diameter, and water content of the particulate water-absorbing resin or the like. However, use amount over O
part by weight and equal to or lower than 20 parts by weight is preferable, and use amount within a range of 0.5 to 10
parts by weight is more preferable, relative to 100 parts by weight of solid content of the particulate water-absorbing
resin. In mixing the particulate water-absorbing resin and the surface cross-linking agent, a hydrophilic organic solvent
may be used in combination, as needed. In this case, as the hydrophilic organic solvent to be used in combination, for
example, lower alcohols such as methylalcohol, ethyl alcohol, n-propyl alcohol, isopropylalcohol, n-butyl alcchol, isobuty!
alcohol, t-butyl alcohol, or the like; ketones such as acetone, or the like; ethers such as dioxane, tetrahydrofuran, or the
like; amides such as N,N-dimethylformamide, or the like; sulfoxides such as dimethylsulfoxide, or the like; or the like is
included. Use amount of the hydrophilic organic solvent depends on kind of the water-absorbing resin, particle diameter
and water content of the particulate water-absorbing resin or the like. However, use amount from 0 to equal to or lower
than 20 parts by weight is preferable, and use amount within a range of 0 to 10 parts by weight is more preferable,
relative to 100 parts by weight of solid content of the particulate water-absorbing resin.

[0062] In performing surface cross-linking, the following method is preferable, wherein, after getting the aqueous
solution, in which a water and/or a hydrophilic organic solvent, and a surface cross-linking agent has been mixed in
advance, and then the solution thereof is mixed by spraying or dropping to the particulate water-absorbing resin, and a
method for mixing by spraying is more preferable. Size of a droplet sprayed is preferably within a range of 0.1 to 300
pm, and more preferably within a range of 0.1 to 200 um, as an average particle diameter.

[0063] For mixing the particulate water-absorbing resin with the surface cross-linking agent, water and hydrophilic
organic solvent, the mixing apparatus 4e is used. This mixing apparatus 4e is preferably provided with a large mixing
force to mix both uniformly and surely. As the mixing apparatus 4e, for example, a cylinder-type mixing machine, a
double wall cone-type mixing machine, a high speed stirring-type mixing machine, a V-type mixing machine, a ricbon-
type mixing machine, a screw-type mixing machine, a twin am-type kneader, a pulverizing-type kneader, a rotation-
type mixing machine, an air flow-type mixing machine, Turbulizer, a batch-type Rhedige mixer, a continuous Rhedige
mixer or the like is suitable.

[0064] In the surface cress-linking step, the surface cross-linking reaction can progress even at room temperature.
However, in view of promotion of the reaction as well as removal of water and solvent added, it is preferable that, after
mixing the particulate water-absorbing resin and the surface cross-linking agent, further heating treatment is performed
to cross-link the neighborhood of the surface of the particulate water-absorbing resin. Thatis,in orderto react the cross-
linking agent on the neighborhood of the surface of the particulate water-absorbing resin, it is preferable for the heating
treatment to be performed, in consideration of the reactivity of the cross-linking agent, and easiness and productivity of
the production facility. Inthe heating treatment, treatment temperature is preferably equal to or higherthan 80°C, although
it depends on the surface cross-linking agent selected. The treatment temperature of below 80°C takes longer time in
the heating treatment, and thus not only incurs decrease in productivity but also cannot attain uniform surface cross-
linking. Inthis case, concernedisthat not only absorption characteristics under pressure ofthe particulate water-absorbing
agent decreases, but also the unreacted surface cross-linking agent remains. The treatment temperature over 250°C
incurs deterioration of the particulate water-absorbing resin, and decreases performance of the particulate water-ab-
sorbingagent surface cross-linked, and is thus not preferable. Fromthisviewpoint, the treatment temperature (temperature
of a heating medium or temperature of a material/in particular, temperature of the heating medium) is preferably in a
range of 100 to 250°C, more preferably in a range of 150 to 250°C (in particular, it is suitable for the surface cross-linking
agent having dehydration esterification reactivity). Heating time is preferably in a range of 1 minute to 2 hours. Suitable
examples of a combination of heating temperature and heating time are for 0.1 to 1.5 hour at 180°C and for 0.1 to 1
hour at 200°C.

[0065] Asthe heating apparatus 4f for performing the heating treatment, a conventional dryer or a heating furnace is
used. For example, a dryer or a heating furnace of a conductive heat transfer-type, a radiation heat transfer-type, a hot
air heat transfer-type, an inductive heating-type is suitable. Specifically, a dryer or a heating furnace of a belt-type, a
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groove stirring-type, a screw-type, a rotation-type, a disk-type, a kneading-type, a fluid bed-type, an air flow-type, an
infrared ray-type, an electron beam-type is included.

[0066] In the surface cross-linking step, the heating treatment may be performed in a static state or under stirring.
When the heating treatment is performed under stirring, the surface cross-linking may be completed by heating the
mixture in the mixing apparatus, where the particulate water-absorbing resin and the surface cross-linking agent were
mixed, or the surface cross-linking may be completed by heating the mixture, by charging the mixture, for example, into
a twin-screw groove-type agitated drying apparatus.

[The cooling step]

[0067] The cooling step is the step performed arbitrarily after the surface cross-linking step, for example, the step
disclosed in USP No. 6378453. This cooling step is the step wherein the particulate water-absorbing agent obtained by
heating and cross-linking the neighborhood of the surface in the above-described surface cross-linking step is cooled
before charging to the granule sizing step to be described later. The cooling apparatus 4gto be used in this cooling step
is not especially limited, and, for example, a twin-screw agitated dryer or the like, where cooling water is passed through
inside of the inner wall or other heat transfer surfaces can be used. Temperature of this cooling water is set at below
heating temperature, preferably equal to or higher than 25°C and below 80 °C. In the surface cross-linking step, there
may be the case where surface cross-linking of the particulate water-absorbing resin is performed at room temperature.
In this case, because the particulate water-absorbing agent obtained by the surface cross-linking is not heated, this
cooling step may not be performed. This cooling step is other step which may be included further in this production
method, as needed.

[The addition step of additives]

[0068] In the present invention, the addition step for adding additives other than the surface cross-linking agent may
be installed further. This addition step is preferably installed at and after the polymerization step, and more preferably
installed at and after the drying step. The additives may be added in the coocling step or other steps. As the additives,
for example, the following (A) a deodorant component (preferably, a plant component), (B) a polyvalent metal salt, (C)
an inorganic particle (including (D) a composite water-containing oxide), (E) a liquid permeability improver, (F) other
additives and the like may be added. By this addition, various functions can be furnished to the particulate water-absorbing
agent. Further, the following (G) chelating agent may be added to the particulate water-absorbing agent. In the step for
using such additives, the water-absorbing agent with high property (for example, high SFC) can be obtained. However,
the additives themselves can become powder dust. Therefore, in order to solve such problems, the present invention
can be applied suitably.

[0069] In this production method, use amount of the (A) to (E) and (F) differs depending on objectives and functions
to be furnished, however, it is usually, as addition amount of one kind thereof, in a range of 0.001 to 10 parts by weight,
preferably 0.001 to 5 pars by weight, and further preferably 0.002 to 3 parts by weight, relative to 100 parts by weight
of the water-absorbing resin. Usually, when this addition amount is lower than 0.001 parts by weight, sufficient effect
and functions to be furnished by the additives cannot be obtained, and when this addition amount is over 10 parts by
weight, effect comparable to the addition amount cannot be obtained or water absorbing performance decreases.

(A) The deodorant component

[0070] The particulate water-absorbing agent obtained by the production method of the present invention can be
formulated with the deodorant component, preferably the plant component, in the above-described amount, to exert
deodorant property. As the plant component, at least one kind of a compound selected from polyphenol, flavone (s),
and caffeine is preferable, and at least one kind of a compound selected from tannin, tannic acid, gall, gallnut and gallic
acid is further preferable. As a plant containing the plant component which can be added to the particulate water-
absorbing agent, other than these plant components, for example, camellia, Eurya japonica, Ternstroemia gymnathera
or the like is included as the Theaceous plant; rice, bamboo grass, bamboo, corn, wheat or the like is included as the
Poaceae plant, and coffee or the like is included as the Rubiaceae plant. As a form of the plant component, which can
be used in the present invention, essence (essential oil) extracted fromaplant, a plant itself, a plant residue or an extract
residue by-produced in the production process in plant processing industry or food processing industry, or the like is
included, but it is not especially limited.

(B) The polyvalent metal salt

[0071] The polyvalent metal salt may be formulated into the particulate water-absorbing agent obtained by the pro-
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duction method of the present invention, in order to enhance liquid permeability and powder hygroscopic fluidity. Pref-
erable amount of this polyvalent metal salt is as described above. As this polyvalent metal salt, a polyvalent metal salt
of an organic acid and a polyvalent metal salt of an inorganic acid are exemplified. As the preferable inorganic polyvalent
metal salt, for example, aluminum chloride, aluminum polychloride, aluminum sulfate, aluminum nitrate, potassium
aluminum bissulfate, sodium aluminum bissulfate, potassium alum, ammonium alum, sodium alum, sodium aluminate,
calcium chloride, calcium nitrate, magnesium chloride, magnesium sulfate, magnesiumnitrate, zinc chloride, zinc sulfate,
zinc nitrate, zirconium chloride, zirconium sulfate, zirconium nitrate or the like is included. In addition, in view of solubility
with an absorbing liquid such as urine, use of a salt having crystal water thereof is preferable. A particularly preferable
one is an aluminum compound. Among this aluminum compound, aluminum chloride, aluminum polychloride, aluminum
sulfate, aluminum nitrate, potassium aluminum bissulfate, sodium aluminum bisulfate, potassium alum, ammoniumalum,
sodium alum, sodium aluminate are preferable, and aluminum sulfate is particularly preferable. Powders of water-
containing crystal such as aluminum sulfate-octadeca hydrate salt, aluminum sulfate-tetradeca to octadeca hydrate salt
may be used most suitably. They may be used as only one or two more kinds may be used in combination. In view of
handling property and mixing property with the particulate water-absorbing agent, the polyvalent metal salt is used
preferably in a solution state, and is used particularly preferably in an aqueous solution state.

[0072] In addition, polyvalent metal salts of organic acids to be used, and mixing methods thereof are exemplified, for
example, in USP No. 7282262. As the polyvalent metal salt of the organic acid, having carbon atoms of equal to or more
than 7 in the molecule, to be used in the present invention, a metal salt other than an alkaline salt, of an aliphatic acid,
apetroleumacid, a polymer acid or the like, is included. As an organic acid composing a polyvalent metal salt of this
organic acid, an aliphatic acid having a long chain or a branched chain, such as capronic acid, octylic acid, octynoic
acid, decanoic acid, lauric acid, myristic acid, palmitic acid, oleic acid, stearic acid, or the like; a petroleum acid such as
benzoic acid, myristicinic acid, naphthenic acid, naphthoic acid, naphthoxyacetic acid, or the like; a polymer acid such
as poly(meth)acrylic acid, polysulfonic acid, or the like can be exemplified. However, an organic acid having a carboxyl|
group in the molecule is preferable, and an aliphatic acid such as capronic acid, octylic acid, octynoic acid, decanoic
acid, lauric acid, myristic acid, palmitic acid, oleic acid, stearic acid, a cow aliphatic acid, a castor oil hardened aliphatic
acid is more preferable. Analiphaticacid not having an unsaturated bond in the molecule, such as capronic acid, octanoic
acid, decanoic acid, lauric acid, myristic acid, palmitic acid,or stearic acid is further preferable. And a long chain aliphatic
acid with carbon atoms of equal to or more than 12, not having an unsaturated bond in the molecule, such as lauric acid,
myristic acid, palmitic acid, and stearic acid is most preferable.

(C) The inorganic particle

[0073] Theinorganic particle,in particular,a water-insoluble inorganic particle may be formulated into the particulate
water-absorbing agent obtained by the production method of the present invention in order to prevent blocking in moisture
absorption. As the inorganic particle to be used in the present invention, specifically, for example, a metal oxide such
as silicon dioxide, titanium oxide, or the like; silicic acid (salt) such as natural zeolite, synthetic zeolite, or the like; kaolin,
talc, clay, bentonite or the like is included. Among these, silicon dioxide and silicic acid (salt) are more preferable, and
silicon dioxide and silicic acid (salt), having an average particle diameter of 0.001 to 200 pm, measured by the Coulter
counter method, is further preferable.

(D) The composite water-containing oxide

[0074] The particulate water-absorbing agent obtained by the production method of the present invention shows
superior hygroscopic fluidity (fluidity of powders after the water-absorbing resin or the water-absorbing agent absorbed
moisture), and further, in order to make exert superior deodorant function, a composite water-containing oxide containing
zinc and silicon, or & composite water-containing oxide containing zinc and aluminum may be formulated.

(E) The liquid permeability improver

[0075] The liquid permeability improver means the additive such as a water-insoluble inorganic fine particle, a water-
soluble polyvalent metal salt, a water-soluble polymer, polyamine, for enhancing saline flow conductivity (SFC) of the
water-absorbing resin or the water-absorbing agent having a saline flow conductivity (SFC) of equal to or higher than 6
(< 107.cm3.s.g1) to be described later, by equal to or higher than 10 (X 107.cm3.s.g 1). Therefore, even the additives
exemplified in the (A) to (D) may correspond to this liquid permeability improver. In this production method, this liquid
permeability improver is preferably a water-soluble polyvalent metal compound or a polycation compound. Specifically,
it is preferably a compound of one or more kinds selected from a group consisting of an aluminum compound, a zirconium
compound, a titanium compound, and a compound having an amino group. In more specifically, for example, the water-
soluble polyvalent metal compound such as aluminum sulfate, potassium alum, ammonium alum, sodium alum, (poly)
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aluminum chloride, a hydrate thereof, or the like; the polycation compound such as the pelymeric polyamine compound,
preferably the water-soluble polymeric polyamine, more specifically, polyethyleneimine, polyvinylamine, polyallylamine,
or the like having a weight average molecular weight of 200 to 1000000; the water-insoluble inorganic fine particle such
as silica, alumina, bentonite, or the like; or the like is included, and they may be used as only one kind, or may be used
in two or more kinds in combination. Among these, the water-soluble polyvalent metal salt such as aluminum sulfate,
potassium alum or the like is preferable in view of enhancing saline flow conductivity (SFC). In addition, the liquid
permeability improver is preferably an aqueous solution, in view of easily adding more uniformly to the whole surface of
the water-absorbing resin, and having no segregation or the like cfthe liquid permeability improver. The liquid permeability
improver is used preferably in a ratio of 0.001 to 10% by weight, and more preferably in a ratio of 0.01 to 5% by weight,
relative to the water-absorbing resin.

(F) Other additives

[0076] Tothe particulate water-absorbing agentobtainedby the production method of the presentinvention, as needed,
for example, a disinfectant, an antimicrobial agent, perfume, various inorganic powders, a foaming agent, a pigment, a
dye, a hydrophilicstaple fiber, a fertilizer,an oxidizing agent, a reducing agent, water-soluble salts, or the like may be
added, as appropriate, in a range not to impair effect of the present invention (for example, equal to or less than 30 parts
by weight, and further equal to or less than 10 parts by weight, relative to 100 parts by weight of the particulate water-
absorbing agent), and by this various functions can be furnished.

(G) The chelating agent

[0077] The particulate water-absorbing agent to be used in the present invention may contain the chelating agent.
The mixing step of the chelating agent is not especially limited, but, it is preferable that the chelating agent is mixed to
the monomer ormonomer solution. As the chelating agent, a polymer chelating agent and a non-polymer chelating agent
are exemplified. Preferably the non-polymer chelating agent containing an acid group, and further preferably, the non-
polymer chelating agent containing a phosphoric acid group or a carboxylic acid group is used. Number of the acid group
contained in this non-polymer chelating agent is 2 to 100, further preferably 2 to 60, and particularly preferably 2 to 10.
As this chelating agent, a non-polymer chelating agent containing nitrogen is used, or a chelating agent containing
nitrogen may also be used suitably. As this chelating agent, for example, an amino carboxylic acid-type metal chelating
agent such as iminodiacetic acid, hydroxyethyliminodiacetic acid, nitrilotriacetic acid, nitrilotripropionic acid, ethylenedi-
amine tetraacetic acid, hydroxyethylenediamine triacetic acid, hexamethylenediamine tetraacetic acid, diethylenetri-
amine pentaacetic acid, triethylenetetramine hexacetic acid, trans-1,2-diaminocyclohexane tetraacetic acid, bis(2-hy-
droxyethyl)glycin, diaminopropanol tetraacetic acid, ethylenediamine-2-propionicacid, glycol ether diamine tetraacetic
acid, bis(2-hydroxybenzyl)ethylenediamine diacetic acid, and a salt thereof; and a phosphorous compound such as
ethylenediamine-N,N’-di{methylenephosphinic acid), ethylenediamine tetra(methylenephosphinic acid), nitriloacetic ac-
id-di(methylenephosphinic acid), nitrilodiacetic acid-(methylenephosphinic acid), nitriloacetic acid-B-propionic acid-meth-
ylenephosphoenic acid, nitrilo tris(methylenephosphonic acid), cyclohexanediamine tetra(methylenephosphonic acid),
ethylenediamine-N-N’-diacetic acid-N,N’-di(methylenephosphonic acid), ethylenediamine-N-N’-di(methylenephosphon-
ic acid), ethylenediamine tetra(methylenephosphonic acid), polymethylenediamine tetra(methylenephosphonic acid),
diethylenetriamine penta(methylenephosphonic acid), and 1-hydroxyethylidene diphosphonic acid, and a salt thereof;
are included. Use amount of the chelating agent is preferably from 10 ppm by weight to 1000 ppm by weight, relative to
100 parts by weight of the water-absorbing resin.

[0078] The additives exemplified in the (B) to (E) may be added as an aqueous solution or a water dispersion solution.
In addition, when these additives are solid, theymaybe subjected to dry mixing into the water-absorbing resin, as powders
(preferably having a particle diameter of equal to or smaller than 300 pm).

[0079] In addition, the (B) and (E) can be used suitably as a surface treatment agent. Surface treatment in the present
application means that a region of the surface orthe neighborhood of the surface of the water-absorbing resin has been
surface cross-linked by chemical or physical modification. In this case, chemical modification means a state of modification
accompanying with any of a chemical bonding, and physical modification means physical covering or attachment without
accompanying with the chemical bonding. Bonding form in the surface treatment is not especially limited. In addition,
the surface treatment is a concept including the surface cross-linking. Further, the surface treatment includes surface
cross-linking with ionic bond of a surface carboxyl group by a polyvalent metal, such as trivalent aluminum, in addition
to the surface cross-linking by the above cross-linking agent. These surface treatments are chemical modification ac-
companying with chemical bonding such as covalent bond or ionic bond with the water-absorbing resin. On the other
hand, physical modification indicates a modified state of the same surface or the neighborhood of the surface of the
water-absorbing resin modified only by physical attachment, without taking a form of chemical bonding such as covalent
bond or ionic bond with the water-absorbing resin. Such a state is also included in the surface treatment in the present
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application. For example, the above-described state covered with the polyvalent alcohol, or a state covered with the
water-soluble polyvalent metal salt without accompanying with chemical bonding is a surface treated state.

[0080] In particular, in the present invention, the polyvalent metal salt is preferable as the additives for enhancing
liquid permeability. Itispreferablethatthe polyvalentmetalsalt is mixed after the addition. As an apparatus for mixing, for
example, a cylinder-type mixing machine, a screw-type mixing machine, a screw-type extruder, Turbulizer, Nauta-type
mixing machine, a V- type mixing machine, a ribbon-type mixing machine, a twin arm-type kneader, a fluidized-type
mixing machine, an air flow-type mixing machine, a rotating disk-type mixing machine, a roll mixer, a rolling-type mixing
machine, Rhedige mixer, or the like may be included.

[0081] It should be noted that, the polyvalent metal salt is preferably mixed with the water-absorbing resin as an
aqueous solution. Size of a droplet of the aqueous solution can be adjusted as appropriate. In view of preventing
permeation and diffusion of a polyvalent metal ion (for example, an aluminum ion) into the inside of the water-absorbing
resin, the aqueous solution preferably has a concentration of equal to or higher than 50%, more preferably equal to or
higher than 60%, further preferably equal to or higher than 70%, further preferably equal to or higher than 80%, and
particularly preferably equal to or higher than 90%, relative to saturated concentration at the predetermined temperature.
Naturally, it may be an aqueous solution having the saturated concentration (=100% relative to the saturated concen-
tration), oradispersion solution having over the saturated concentration. Temperature of the aqueous solution is adjusted
as appropriate in a range of equal to or lower than boeiling point to adjust solubility or viscosity, and however, mixing is
usually performed at about room temperature.

[The granule sizing step]

[0082] Inthe presentinvention, the granule sizing step may be provided. Although the particle diameter was adjusted
in the above-described pulverization step and classification step, an aggregated substance having large particle diameter
might be included in the particulate water-absorbing agent after the cocling step. This aggregated substance may be
generated principally during mixing the surface cross-linking agent, or during a surface cross-linking reaction. In this
granule sizing step, the particle size is re-adjusted, crushing treatment and classification treatment of this aggregated
substance is performed. Such a granule sizing method has been disclosed in USP No. 7347330, US-A-2005-011325
or the like. Order and number of this granule sizing treatment and classification treatment is not especially limited. In
this granule sizing step, for example, firstly the classification treatment is performed for the particulate water-absorbing
agent. In this classification treatment, a classification apparatus such as a sieve or an air flow classification machine
can be used. In this classification treatment, for example, by using a sieve having large sieve mesh size, the aggregated
substance having large particle diameter can be obtained. In this way, after the aggregated substance having large
particle diameter is removed, the fine powders having small particle diameter are removed by using a sieve having small
sieve mesh size. For the aggregated substance obtained by this classification treatment, the crushing treatment is
performed. By this crushing treatment, particles compoesing the aggregated substance can be crushed and separated
to an individual particle, and the particulate water-absorbing agent as a single particle can be obtained. In this crushing
treatment, for example, a knife cutter-type crushingmachine is used. Forthe crushed substance obtained by this crushing
treatment, the classification treatment is performed again. In this granule sizing step, while the fine powders having small
particle diameter are remecved, the particulate water-absorbing agent having desired particle diameter (preferably, a
weight average particle diameter of 200 to 800 pm) can be obtained. In view of productivity, this granule sizing step is
preferably performed after the cooling step. In this production method, an apparatus to be used in this crushing treatment
and an apparatus to be used in the classification treatment configure the granule sizing apparatus 4h. It should be noted
that, in this granule sizing step, the particulate water-absorbing agent contained as the fine powders may be obtained
as a residual substance.

[The packaging step]

[0083] Inthe presentinvention, the packaging step may be provided after the granule sizing step. The packaging step
is the step for filling a packaging material container with the particulate water-absorbing agent granule-sized in the above-
described granule sizing step for packaging. For example, in this packaging step, the particulate water-absorbing agent
transferred to a hopperfills the packaging material container, by use of the filling apparatus 4i. As the packaging material
container, for example, a storing bag such as a flexible container bag or the like is used. In this production method, the
particulate water-absorbing agent filling the storing bag is shipped as a product after the predetermined inspection.

[The transporting step]

[0084] In this production method, the transporting step is the step for transporting a product such as the polymer gel,
the particulate water-absorbing resin, the particulate water-absorbing agent, or the like generated in each of the steps
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to the other steps. In this transporting step, for example, by controlling pressure in the pipeline 8 which connects each
of the apparatuses themselves installed at each of the steps, a product generated in one step is transported to other
step. In this production method, for example, a product such as the polymer gel, the particulate water-absorbing resin,
the particulate water-absorbing agent or the like is transported by pneumatic transportation. It should be noted that,
instead ofthe pneumatic transportation, a transportation machine such as a conveyor may be used. That is, by connecting
the apparatus to be used at one step and the apparatus to be used at other step via a transportation machine such as
a conveyor, a product generated in one step may be transported to other step. Further in the transporting step, the
transportation may be performed by free falling utilizing gravitational force. In this production method, for example, the
polymer gel generated in the polymerization step is transported to the drying apparatus 4b by the transporting step. A
dried substance of the polymer gel dried in the drying step is transported to the pulverization apparatus 4c by the
transporting step. The particulate water-absorbing resin obtained in the pulverization step is transported to the classifi-
cation apparatus 4d by the transporting step. The particulate water-absorbing resin sieved in the classification step is
transported to the mixing apparatus 4e by the transporting step. The particulate water-absorbing agent cross-linked at
the surface part thereof in the surface cross-linking step is transported to the cooling apparatus 4g by the transporting
step. The particulate water-absorbing agent cooled in the cooling step is transported to the granule sizing apparatus 4h
by the transporting step. Alternatively, the particulate water-absorbing agent obtained from the particulate water-absorb-
ing resin sieved in the classification step is transported to the granule sizing apparatus 4h by the transporting step. The
particulate water-absorbing agent granule sized in the granule sizing step is transported to the filling apparatus 4i by the
transporting step. Alternatively, the particulate water-absorbing agent cooled in the cooling step is transported to the
filling apparatus 4i by the transporting step. In this preduction method, even in the case where the step other than the
above steps is included, it is preferable that a product produced in this other step is transported to each of the steps by
the transporting step. According to this production method, the particulate water-absorbing agent may be produced
continuously. Each step other than the transporting step may be connected directly, but, it is preferably connected via
the transporting step. Accordingly, it is preferable that the transporting steps are present in a number equivalent to the
number of the steps other than the transporting steps. From this viewpoint, the number of the transporting step is
preferably equal to or more than 2, more preferably equal to or more than 3, more preferably equal to or more than 4,
and more preferably equal to or more than 5. The upper limit of the number of the transporting step is determined as
appropriate, and, for example, it is set at equal to or less than 30, and further equal to or less than 20. Transportation
apparatuses to be used in a plurality of the transporting steps may be the same apparatus, or different apparatuses.

[The collection step]

[0085] It is preferable that the production method of the present invention includes the collection step. As described
above, in this production method, the fine powders generate by pulverizing the dried polymer gel in the pulverization
step. The fine powders generate also by crushing processing in the granule sizing step. Further, the fine powders might
also generate by wear or the like of the particulate water-absorbing resin and the particulate water-absorbing agent
during transportation in the transporting step. Further, the fine powders may also generate when the particulate water-
absorbing agent suffers damage in a process including and subsequent to the heating process in the surface cross-
linking step. Further, in observing the substance captured by an apparatus to be described later, by use of a scanning
electron microscope, an X-ray micro-analyzer or the like, the aggregated substance (dust) of inorganic fine particles,
composed of silicon dioxide or the like, having a longer diameter of from 20 um to 100 pm, might be present in the fine
powders. Presence of such an aggregated substance (dust) is caused by the additives and dust in gas. By the collection
step, such an aggregated substance (dust) may also be removed in addition to the fine powders (water-absorbing resin).
By removing this aggregated substance (dust), work environment can be enhanced. In addition, removal of this aggre-
gated substance (dust) can contribute to enhancement of property of the particulate water-absorbing agent.

[0086] In this production method, the fine powders are present in any of the steps. The fine powders may be contained
in gas present in the apparatus where the step is performed, and in the pipeline 8. In this production method, the fine
powders are contained in gas of inside of the step, in any of the steps. The collection step is the step for collecting the
fine powders in gas by use of the trapping material. As described above, in this collection step, the fine-powder capturing
apparatus 6 is used. The fine-powder capturing apparatus 6 has an apparatus which can suck the gas. By this suction
of gas, reduced pressure state can be attained. In addition, by making thus suctioned gas pass through the trapping
material, the fine powders can be captured. In this production method, the fine powders are transported to the fine-
powder capturing apparatus 6 by the transporting step. The fine-powder capturing apparatus 6 may be used as a single
unit, or as two or more units.

[0087] The fine powders are those having smaller particle diameter than that of the particulate water-absorbing agent
aiming to obtain by the production method of the present invention, and conventionally, they have been usually treated
as waste materials. As will be described later, weight average particle diameter (D50) of the particulate water-absorbing
agent (specified by the JIS standard sieve classification) is preferably 200 to 800 um, and for example, weight average
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particle diameter (D50) of the particulate water-absorbing agent obtained by the production method of the present
invention is preferably 200 to 450 pm. The fine powders are residue after removal so that weight average particle
diameter (D50) of the obtained particulate water-absorbing agent becomes within a desired range. Specifically, weight
average particle diameter (D50) of the fine powders is in range of 10 to 150 um. Preferably, it is desirable that the fine
powders contain particles having a particle diameter (specified by the JIS standard sieve classification) of practically
below 150 um, in 70 to 100% by mass, further 90 to 100% by mass. In addition, as shape of the fine powders, cne with
a sphere obtained by reversed phase suspension polymerization, and one with an irregular shape obtained by aqueous
solution polymerization are included. In addition, the fine powders may be one being subjected or not subjected to the
surface cross-linking treatment, or may be a mixture thereof.

[0088] Preferably, the fine-powder capturing apparatus 6 is provided with the trapping material. This trapping material
is a filter. This trapping material is configured so that particles (the fine powders and the like) contained in this gas can
be removed by passage of the gas. Preferably, as this trapping material, a bag filter is used. This bag filter is a cylindrical
bag having an opening at one side.

[0089] In this production method, this fine-powder capturing apparatus 6 is jointed to any of the apparatuses used in
the above steps and the pipelines, which connect them, by the first pipeline 8a. In the fine-powder capturing apparatus
6 shown in Fig. 1, the first pipeline 8a is connected to at least any of the positions shown by the arrow lines S1 to S20
in Fig. 1. This first pipeline 8a may be connected to any of S1 to S20, or may be connected to a plurality of positions
among S1 to S20, or may be connected to all of S1 to S20. This connected position is determined as appropriate in
consideration of generation state of the fine powders. By this connection, the fine powders present in any of the steps
are transported to this fine-powder capturing apparatus 6 through the first pipeline 8a. This first pipeline 8a may be
branched so as to be able to be connected to a plurality of positions.

[0090] In this production method, gas is introduced to the fine-powder capturing apparatus 6 through the first pipeline
8a. In this introduction, reduced pressure state to be described later may be utilized. This gas passes through the trapping
material. By this passing through, the fine powders are captured with the trapping material. Gas passed through this
trapping material is exhausted outside of this fine-powder capturing apparatus 6. The fine powders captured with the
trapping material are sieved off, for example, by vibration. The fine powders may be sieved off by blowing pulsed air.
And preferably, the fine powders sieved off are transported to the granulation apparatus 4] to be described later through
the second pipeline 8b. This fine-powder capturing apparatus 6 is superior in collecting efficiency of the fine powders.
According to this production method, the fine powders generating in the production process are collected efficiently while
preventing the scattering thereof.

[0091] Inthis production method, the fine powders collected with this fine-powder capturing apparatus 6 are exhausted
through the second pipeline 8b. Preferably, this fine-powder capturing apparatus 6 is connected to the granulation
apparatus 4 j for performing the granulation step, by the second pipeline 8b. Detail of the granulation step willbe described
later. The granulated substance obtained by granulating the fine powders is jointed to any of the apparatuses to be used
in the steps, via the pipeline 8. In the fine-powder capturing apparatus 6 shown in Fig. 1, the granulation apparatus 4]
is connected to the pipeline 8 which connects the polymerization apparatus 4a and the drying apparatus 4b. In this way,
the fine powders granulated are charged to the drying step through the second pipeline 8b. Inthisproductionmethod, the
fine powders can be reused witheut being disposed. This reuse may contribute to reduction of production cost.

[0092] In this production method, even when humidity is present inside the step, this humidity can be exhausted
effectively. Accordingly, aggregation of the particulate water-absorbing resins themselves or attachment of the particulate
water-absorbing resin to the apparatus or the like is suppressed, which can stabilize production. Further, inthis production
method, because gas, from which fine powders are removed, is exhausted outside, swirling up of the fine powders as
dust can be suppressed. In this production method, good work environment can be maintained.

[0093] Further, in this production method, because the fine powders are removed efficiently from the particulate water-
absorbing agent, the particulate water-absorbing agent superior in properties such as absorbency against pressure and
liquid permeation can be obtained. In addition, because this production method is superior in trapping efficiency of the
fine powders, by effective reuse of the fine powders thus collected, effect in view of production cost, that is, reuse of the
fine powders, can be obtained as well.

[0094] In this production method, it is preferable that the trapping material superior in trapping efficiency of JIS 12-
type carbon black (particle diameter: 0.03 um to 0.2 um) is used in the fine powder capturing apparatus 6. The fine
powder capturing apparatus 6 provided with trapping material having high trapping efficiency can prevent deterioration
of work environment caused by exhaust of the fine powders, as well as can collect the fine powders efficiently. From
this viewpoint, this trapping efficiency is preferably equal to or higher than 90%, more preferably equal to or higher than
95%, still preferably equal to or higher than 99.9%, and particularly preferably equal to or higher than 89.99%.

[0095] The trapping efficiency of the trapping material is measured by a method, for example, JIS B9908:2001 type
1. This trapping efficiency can be obtained substantially, based on amount of dust before passing through the trapping
material and amount of dust after passing through that, which is measured by a commercial dust meter. Specifically, by
measuring amount of the dust in the first pipeline 8a of Fig. 1, amount of the fine powders W0 {mg/m3) before passing
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through the trapping material is obtained. By measuring amount of the dust in the second pipeline 8b, amount of the
fine powders Wf (mg/m3) after passing through the trapping material is obtained. By using W0 and Wf obtained in this
way, the trapping efficiency is calculated, based on the following calculation expression. It should be noted that, as this
dust meter, for example, a product name "P5L Digital Dust Meter", manufactured by Shibata Scientific Technology, Ltd.
isincluded. In addition, the dust measured here includesthefine powders andthe aggregates of the water-absorbing resin.
[0096]

[ Expression 1]

Trapping efficiency (%) = (1-Wf£/W0) x 100

[0097] When the fine powders reach inside the trapping material, the fine powders clog the trapping material. Bythis-
clogging, the gas becomes difficult to pass through this trapping material. From this viewpoint, as the trapping material,
it is preferable that the fine powders capture the fine powders at the surface thereof. Use of such a trapping material not
only traps the fine powders stably but also can reduce exchange frequency of this trapping material. The production
method including the collection step of the fine powders by such a trapping material can contribute to productivity of the
particulate water-absorbing agent. The trapping material is not especially limited, and for example, a filter cloth or a
membrane filter made of woven fabric or nonwoven fabric is included, and in particular, the membrane filter is preferable.
This membrane filter includes the membrane and the substrate. The membrane contains many fine pores or fine clear-
ances. These pores or clearances are continuous in the thickness direction. This membrane can make gas passed
through. The membrane is laminated on the substrate. The substrate can support the membrane. Although not shown,
the substrate contains many fine pores or fine clearances. This substrate can make gas passed through. Size of the
pores or clearances contained in the membrane is smaller than particle diameter of the fine powders generating in
production of the particulatewater-absorbingagent. Specifically, size (pore size) of the pores or clearances contained in
the membrane is 0.1 to 20 um, and thickness of the membrane is 0.01 to 1mm. In addition, size (pore size) of the pores
orclearances contained in the substrate is not especially limited, as long as itis larger than that of the pores or clearances
contained in the membrane. Thickness of the substrate is 1 to 5§ mm. In such a range, the fine powders do not enter inte
the membrane, and therefore, the fine powders carried to the fine powder capturing apparatus contained in the gas can
be captured at the surface of this membrane.

[0098] In this production method, because the fine powders are captured at the surface of the membrane, they are
hard to reach the substrate through the membrane. Because intrusion of the fine powders into the inside of the membrane
filter is suppressed, clogging of the membrane filter caused by the fine powders can be prevented. That is, in this
membrane filter, because the fine powders captured at the surface of the membrane are removed simply by physical
impact (for example, pulse wave), difference between mass before using the membrane and mass after using the
membrane is small. In this production method, ameunt per unit hour (hereafter, permeation flux) of the gas passing
through this membrane filter is easy to be maintained suitably. Therefore, this membrane filter can contribute to decrease
in pressure loss of this fine powder capturing apparatus 6. This membrane filter can reduce running cost. In this way,
this production method is superior in productivity. In this preduction method, because the fine powders are removed
efficiently from the particulate water-absorbing agent, the particulate water-absorbing agent superior in properties such
as absorbency against pressure, liquid permeability or the like can be obtained.

[0099] In view of being able to obtain a large permeation flux, as for the substrate, woven fabric, nonwoven fabric,
sponge or the like is exemplified. In view of versatility, as this substrate, nonwoven fabric is preferable. As a material of
this substrate, polyester, polypropylene, polyacrylonitrile, nylon, polytetrafluoroethylene, polyphenylenesulfide, glass
fiber, aramid fiber and polyimide are exemplified. The material of this substrate may be determined as appropriate in
consideration of operation condition or the like of the fine powder capturing apparatus 6.

[0100] In the production method of the present invention, a material of the membrane is not especially limited, and,
in view of being capable of easy shaking off the fine powders (superior in dust release) captured at the surface of the
membrane, it is particularly preferable to be polytetrafluoroethylene. The membrane filter provided with this membrane
made of polytetrafluoroethylene can contribute to enhancement of trapping efficiency of the fine powders by this fine
powder capturing apparatus. Such a membrane filter can reduce running cost further. This production method is superior
in productivity. In this production method, because the fine powders are removed efficiently from the particulate water-
absorbing agent, the particulate water-absorbing agent superior in properties such as absorbency against pressure,
liquid permeability or the like can be obtained.

[0101] Asdescribed above, inthis production method of the presentinvention, the polyvalent metal salt orthe inorganic
particle may be formulated to the particulate water-absorbing agent, in the cooling step. This formulation prevents
blocking of the particulate water-absorbing agent. Also in this case, because the membrane of the membrane filter can
capture the fine powders at the surface thereof, intrusion of the fine powders into the inside of the membrane filter can
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be suppressed. By use of this membrane filter, exchange frequency of the trapping material in the fine powder capturing
apparatus 6 can be reduced further. Therefare, this membrane filter can reduce running cost. In this way, this production
method is superior in productivity.

[The granulation step]

[0102] The preferable production method of the present invention includes the granulation step. The granulation step
is the step for obtaining the granulated particle by adding an aqueous liquid to the fine powders. The fine powders can
be obtained at the classification step, the granule sizing step and the collection step. From the viewpoint of enhancing
the recovery rate of the fine powders, it is preferable that all of the fine powders collected by the collection step can be
supplied to this granulation step. The granulated particle is composed of a plurality of the fine powders. Weight average
particle diameter of the granulated particle is equal to or smallerthan 20 mm, preferably 0.3 to 10 mm, and more preferably
0.35 to 56 mm. Preferably, this granulated particle is charged to the drying step, and dried in the co-presence of the
polymer gel. As described later, preferably, in this granulation step, the fine granules captured by a suction to perform
the reduced pressure, is used. That is, it is preferable that in this granulation step, the fine powders collected by the
collection step are used.

[0103] In this granulation step, it can be confirmed that a granulated substance generated is the granulated particle
from the fact that a plurality of individual particles gather together while maintaining shape thereof and aggregates, or
from the fact that they swell as a plurality of discontinuous particles in absorbing a solution, with an optical microscope.
[0104] In this granulation step, in view of drying load, the granulated particle has a water content of preferably equal
to or lower than 75% by weight, more preferably equal to or lower than 70% by weight, and further preferably equal to
or lower than 65% by weight (the lower limit is over 0% by weight, and preferably equal to or higher than 5% by weight).
When the water content of the granulated particle is extremely higher than that of the polymer gel, drying could be
partially incomplete when this granulated particle and the polymer gel are dried in a co-present state.

[0105] A solvent of the aqueous liquid to be used in this granulation step is not especially limited and, for example,
water, an aqueous solution containing a hydrophilic organic solvent (for example, lower alcohols such as methyl alcohol,
ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, isobutyl alcohol, t-butyl alcohol, or the like; ketones
such as acetone orthe like; ethers such as dioxane, tetrahydrofuran, or the like; amides such as N,N-dimethylformamide
or the like; sulfoxides such as dimethylsulfoxide or the like) is included. From a view of property or granulation strength,
it is desirable that the aqueous liquid contains water preferably in 90 to 100% by weight, and more preferably in 99 to
100% by weight, and is particularly preferably composed of only water. In the aqueous liquid, the additives may be
dissolved into the solvent. The additives are at least one or more kind of additives selected from the group consisting
of a thermal decomposition-type radical polymerization initiator, an oxidizing agent and a reducing agent. In addition,
other additives such as a cross-linking agent, a chelating agent, a surfactant, or the like may be contained in the aqueous
liquid in small amount within a range not to impair effect of the present invention. For example, as the cross-linking
agent, the cross-linking agent as described above may be used. By containing the cross-linking agent in the aqueous
liquid, reduction of water-soluble components, or enhancement of granulation strength can be expected.

[0106] In this granulation step, as the thermal decomposition-type radical polymerization initiator which can be used
as the additive, the thermal decomposition-type initiator exemplified in the polymerization step may be used preferably
in a similar way. Among these, a peroxide is preferable, and a persulfate salt such as sodium persulfate is particularly
preferable. These thermal decomposition-type radical polymerization initiators may be only one or two or more kinds.
The oxidizing agent is not especially limited as long as it can react with the monomer, while dryingthe granulated particle
and the polymer gel in a co-present state. As this oxidizing agent, for example, an inorganic oxidizing agent such as a
chlorate salt, a bromate salt, a chlorite salt, a hypochlorite salt, or the like; the persulfate salt or hydrogen peroxide
exemplified also as the thermal decomposition-type radical polymerization initiator; an inorganic peroxide or an organic
peroxide such as t-butyl peroxide, benzoyl peroxide, or the like; or the likeis included. Among these, thepersulfatesalto-
rhydrogen peroxide is preferable, and the persulfate salt is particularly preferable. These oxidizing agents may be only
one or two or more kinds. The reducing agent is not especially limited, and may be an organic reducing agent or an
inorganic reducing agent. As this reducing agent, the inorganic reducing agent is preferable, and a sulfur-type, a phos-
phorous-type, or a nitrogen-type reducing agent is particularly preferable. Specifically, the reducing agent exemplified
in the polymerization step may be used preferably inasimilarway. Among these, the sulfur-type reducing agent, in par-
ticular, a sulfite salt, a hydrogen sulfite salt, a pyrosulfite salt, or a dithionite salt is preferable, and as a salt thereof, a
sodium salt, a potassium salt, or an ammonium salt is preferable. Among these, sodium sulfite, or sodium hydrogen
sulfite is particularly preferable. These reducing agents may be only one or two or more kinds. As this additive, among
those described above, the thermal decomposition-type radical polymerization initiator is preferable, and in particular,
use of the persulfate salt as the additive is preferable in view of exerting superior reducing effect of the residual monomer.
[0107] Inthis granulation step, content of the additive in the aqueous liquid is not especially limited, and, it is preferably
0.0001 to 1% by weight relative to the fine powders. The content below 0.0001% by weight could not decrease the
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residual monomer sufficiently, while, the content over 1% by weight could generate colering in the final particulate water-
absorbing agent obtained after drying. In addition, the additive (in particular, the thermal decomposition-type radical
polymerization initiator) may be used in the polymerization step in some cases. In that case, content of the additive in
the aqueous liquid, relative to the amount of the fine powders before granulation, is preferably 1 to 500% by weight,
more preferably 5 to 400% by weight, and further preferably 10 to 300% by weight, relative to the amount (the amount
per unit weight of the monomer component) of the additive added in the polymerization step. It should be noted that,
when the additive is used in the polymerization step, the additive added in the polymerization step and the additive
contained in the aqueous liquid may be the same kind or may be different kinds.

[0108] Inthe granulation step, use amount of the aqueous liquid is not especially limited, and, from 25 parts by weight
to 280 parts by weight, relative to 100 parts by weight of the fine powders is preferable. More preferably, it is equal to
or lower than 200 parts by weight, and further preferably, it is equal to or lower than 150 parts by weight. The use content
of the aqueous liquid of over 280 parts by weight results in providing a unified giant gel-like substance with high water
content, andthus itbecomes necessary to further dry and pulverize this gel-like substanceto make the granulated particle,
and also, it requires tremendous load indrying. On the other hand, when the use amount of the aqueous liquid is less
than 25 parts by weight, granulation strength becomes insufficient, and could not exert superior characteristics in a final
product, as well as makes mixing inhomogeneous and therefore could make granulation difficult.

[0109] In this granulation step, when the fine powders are granulated, it is enough to mix the fine powders and the
aqueous liquid, but, in particular, in the granulation, it is preferable that the aqueous liquid is heated in advance, and
further it is a preferable aspect that granulation is performed by high speed mixing of said agueous liquid heated and
the fine powders. In this way, the granulated particle with directly controlled particle diameter can be obtained without
making the unified giant gel-like substance, and as a result, it becomes not necessary to obtain the granulated particle
by further drying and pulverizing the gel-like substance, and also, a problem caused when the unified giant gel-like
substance is obtained, thatis, a problem that since force required for mixing becomes enormous orthe gel-like substance
is kneaded in a bulk state, generation of scission or entanglement of a main chain causes deterioration of the particulate
water-absorbing agent itself.

[0110] Inthis granulation step, in a preferable aspect of the granulation, temperature in heating the agueous liquid is
usually equal to or higher than 40°C, preferably equal to or higher than 50°C, more preferably equal to or higher than
60°C, and further preferably equal to or higher than 70°C. In addition, the upper limit of this temperature is equal to or
lower than boiling point of the agueous liquid, and the boiling point may be adjusted variously by adding salts or other
solvents, or by changing pressure (reduced pressure, pressurization) or the like, but, because there is no big change
even when the temperature is over 100°C, it is performed usually at equal to or lower than 100°C. It should be noted
that, when the aqueous liquid is heated in advance, it is preferable that the additive is made separately as the aqueous
liguid with relatively high concentration at room temperature or under cooling, and then this aqueous liquid is mixed with
a relatively large quantity of the residual part of the aqueous liquid, which has been heated in advance, just before mixing
with the fine powders.

[0111] In this granulation step, in a preferable aspect of the granulation, it is preferable that the aqueous liquid is
heated in advance, and further the fine powders themselves are heated in advance. Temperature in heating these fine
powders is also usually equal to or higher than 40°C, and preferably equal to or higher than 50°C. Because there is no
big change even when the temperature is over 100°C, it is performed usually at equal to or lower than 100°C. It should
be noted that, when the fine powders themselves are heated in advance, means therecf is not especially limited, and
for example, they may be heated by drying and then retaining heat, or they may be heated separately from outside.
[0112] In this granulation step, in a preferable aspect of the granulation, the aqueous liquid and the fine powders
heated are subjected to high speed mixing. High speed mixing means that time for completing mixing of the aqueous
liquid and the fine powders, and then forming the granulated particle is short time. That is, it means that time from the
point when the aqueous liquid and the fine powders contact to the point when the granulated particle forms, in other
word, mixing time is short time. This mixing time is preferably equal to or shorter than 3 minutes, more preferably equal
to or shorter than 1 minute, and most preferably 1 second to 60 seconds. When mixing time is longer, uniform mixing
of the agueous liquid and the fine powders becomes difficult, and it tends to provide the unified giant gel-like substance.
In addition, when mixing time is lenger, the additives contained in the aqueous liquid may decompose before the gran-
ulated particle generated and the polymer gel together are supplied to the drying step, and sufficient amount of the
additive might not be present in the drying step. Further, continuing mixing for a long time could incur decrease in
performance of the particulate water-absorbing agent, such as increase in water-soluble components or decrease in
absorbency against pressure of the particulate water-absorbing agent obtained after completion of mixing.

[0113] Inthis granulation step, as a means to attain high speed mixing, charging the aqueous liquid heated all at once
to the fine powders under stirring, is included. That is, in the case where the aqueous liquid is added gradually, for
example, by a method such as spraying, the fine powders become a giant aggregated mass or kneaded on the way,
and thus could cause deterioration of the particulate water-absorbing agent. Time for charging the heated aqueous liquid
is preferably equal to or shorter than 60 seconds, further preferably equal to or shorter than 30 seconds, and most
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preferably equal to or shorter than 10 seconds. In addition, as a means for attaining high speed mixing, to the contrary
fromthe above, there is also included a method for charging the fine powders in the heated aqueous liquid under stirring.
Also in this cases, time for charging the fine powders is preferably equal to or shorter than 60 seconds, further preferably
equal to or shorter than 30 seconds, and most preferably equal to or shorter than 10 seconds. In addition, as a means
for attaining high speed mixing, there is also included a method for mixing the fine powders and the heated aqueous
liquid at the same time all at once. Also in this cases, time for charging both is preferably equal to or shorter than 60
seconds, further preferably equal to or shorter than 30 seconds, and most preferably equal to or shorter than 10 seconds.
In addition, it is also possible to obtain the granulated particles continuously by charging both continuously at the same
time, and mixing in high speed. It should be noted that, as described above, in consideration of decompasition of the
additive, it is preferable that time for making the granulated particles and the polymer gel coexist and drying is as short
as possible, and when the polymer gel is obtained continuously in the polymerization step, it is a preferable aspect that
the granulated particle is mixed thereto continuously, and send it to the drying step in a short period.

(The particulate water-absorbing agent)

[0114] Weight average particle diameter (D50) specified by JIS standard sieve classification of the particulate water-
absorbing agent obtained by the production method of the presentinvention, is preferably 200 to 800 um, more preferably
200 to 450 p.m, more preferably 220 to 430 pm, and further preferably 250 to 400 wm. Inaddition, the particulate water-
absorbing agent of the present invention can exert effect most, when it has specific particle diameter distribution. As for
the preferable particle diameter distribution, particles occupying within the upper and the lower limit of 850 to 150 pm
(specified by the JIS standard sieve; Z8801-1 (2000)), that is, ratio of particles having the weight average particle diameter
(D50) of 180 to 850 um, is preferably 90 to 100% by weight, further preferably 95 to 100% by weight, and particularly
preferably from 98 to 100% by weight, relative to total of the water-absorbing agent. And, a substance passing 150 pm,
that is, content of the fine powders having the weight average particle diameter of below 150 pm contained in the
particulate water-absorbing agent, is preferably below 1% by weight, more preferably below 0.5% by weight, relative to
total mass of the particulate water-absorbing agent. The particle diameter distribution is preferably in a specific range.
Logarithm standard deviation (o) thereof is set to preferably 0.20 to 0.50, and further preferably 0.30 to 0.40. When the
weight average particle diameter (D50), the content rate of particles below 150 pm, and the logarithm standard deviation
(o) of particle diameter are outside the range, liquid permeability and water absorbing speed might decrease. It should
be noted that, the logarithm standard deviation andthe weight average particle diameter are specified by the specification
of US-A-2006/0204755.

[0115] It should be noted that, particle shape of the particulate water-absorbing agent orthe particulate water-absorbing
resin relevant to the present invention is not especially limited. As this particle shape, spherical-shape, nearly spherical-
shape, irregular pulverized shaped (which is a pulverized substance), bar shape, polygonal shape, sausage shape (for
example; USP No.4973632), a particle with wrinkles (for example; USP No.5744564) or the like is included. They may
be a single particle, or a granulated particle or a mixture of the single particle and the granulated particle. In addition,
the particle may be foamed porous one. Preferably, asingle particle with irregular pulverized shaped shape oragranulated
substance thereof is included.

[0116] In view of malodor and hygiene, amount of the residual monomer cf the particulate water-absorbing agent is
preferably 0 to 500 ppm, more preferably 0 to 400 ppm, more preferably 0 to 300 ppm, more preferably 0 to 250 ppm,
more preferably 0 to 200 ppm, further preferably 0to 150 ppm, and particularly preferably 0to 100 ppm. When a principal
component of the monomer used in the polymerization is acrylic acid and/or a salt thereof, it is preferable that content
of the unreacted acrylic acid and/or the salt thereof is equal to or less than 500 ppm. In measurement of amount of the
residual monomer, 0.5 g of the water-absorbing agent is added to 1000 g of deionized water in a plastic container having
a cap, and stirred for 2 hours. After stirring, the swelled and gelled water-absorbing agent is filtered with a filter paper,
and analyzed with liquid chromatography. On the other hand, solutions with known concentrations of the monomer
(acrylic acid) are similarly analyzed, and the resultant calibration curve is used as an external standard. Based on this
external standard, amount of the residual monomer is determined in consideration of dilution rate of a filtrate.

[0117] As described above, the present invention provides a novel particulate water-absorbing agent having the
following properties, which is composed principally of surface cross-linked polyacrylic acid (salt) based water-absorbing
resin. In addition, one having the following properties exerts effect of the present invention significantly. Further, the
present invention can be applied preferably for the production method for the particulate water-absorbing agent having
the following properties.

[0118] Absorbency against non-pressure (CRC) of the particulate water-absorbing agent for a normal saline solution
is preferably equalto or higherthan 15 g/g. In general, when the particulate water-absorbing agent having the absorbency
against non-pressure of below 15 g/g is used in absorbent articles such as disposable diapers, it could not provide high
property. On the other hand, because the higher is the absorbency against non-pressure, the higher preperty of the
absorbent articles is obtained, the upper limit thereof is not especially limited, but, in view of production difficulty as well
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as cost increase, it is preferable to be equal to or lower than 60 g/g. This absorbency against non-pressure is more
preferably 15 to 50 g/g, and particularly preferably 25 to 35 g/g.

[0119] The particulate water-absorbing agent cbtained by the production method of the present invention has AAP
(Absorbency against Pressure) for a normal saline solution under pressure of 4.8 kPa, is preferably equal to or higher
than 15 g/g, more preferably equal to or higher than 22 g/g, further preferably equal to or higher than 24 g/g and most
preferably equal to or higher than 25 g/g. In general, when the particulate water-absorbing agent having the absorbency
against pressure of below 15 g/g is used in absorbent articles such as disposable diapers, it could not provide high
property. On the other hand, because the higher is the absorbency against pressure, the higher property of the absorbent
articles is obtained, the upper limit thereof is not especially limited, but, in view of production difficulty as well as cost
increase, the upper limit of the absorbency against pressure is preferably equal to or lower than 35 g/g.

[0120] The absorbency against pressure (AAP) can be obtained in accordance with a method described in USP No.
6071976. In more detail, absorbency against pressure (value at 60 minute) for a normal saline solution under 50 g/cm?
(4.8 kPa), has been measured. This measurement is performed under an environment of 23 + 2°C.

[0121] Liquid permeation (SFC) of the particulate water-absorbing agent obtainable by the production method of the
present invention is a value representing liquid permeation on swelling of the particulate water-absorbing agent or the
water-absorbing agent. The larger is the value of this liquid pemrmeation (SFC), the particulate water-absorbing agent
has the higher liquid permeation. By removal of the fine powders, value of liquid permeation (SFC) can be increased.
This liquid permeation (SFC) is preferably equal to or higher than 30 (X 10-7.cm3.s.g'1), more preferably equal to or
higher than 50 (X 10-7-cm3-s-g'"). When liquid permeation (SFC) is below 30 (X 10-7-cm3-s-g'1), in the case where
concentration of the particulate water-absorbing agent in the absorbent articles such as disposable diapers is equal to
or higher than 30% by mass, in more specifically, in the case of equal to or higher than 50% by mass, absorption speed
of urine could decrease and incur leakage. In the present application, this liquid permeation (SFC) is also called saline
flow conductivity.

[0122] Inthis production method, from the viewpoint that superior properties of the above-described particulate water-
absorbing agent can be stably maintained, as well as blocking can be prevented, it is preferable that dried gas is passed
in each of the steps. As this gas, cne having a dew point of equal to or lower than - 30°C is preferable, one having equal
to or lower than - 35°C is more preferable, and one having equal to cr lower than - 40°C is particularly preferable. When
it is difficult to pass dried gas, it is preferable that heated gas is passed. A heating method is not especially limited, but,
the gas may be heated directly by using a heat source, and the gas to be passed may be heated indirectly by heating
each apparatus or the pipeline 8 or the like installed between each of the steps. Temperature of this heated gas is
preferably equal to or higher than 30°C, more preferably equal to or higher than 50°C, and further preferably equal to
or higher than 70°C.

[0123] In the present invention, at least one step of the steps is set under reduced pressure state. One example of
the present invention includes the polymerization step for obtaining the polymer gel, the drying step for drying the polymer
gel to obtain a dried substance, the pulverization step for pulverizing the dried substance or the polymer gel to obtain
the particulate water-absorbing resin, the classification step for sieving the particulate water-absorbing resin, the trans-
porting step for transporting the products produced in each of the steps 1o other steps, and other step which may be
contained further, and is a production method for the particulate water-absorbing agent, wherein one or more steps
selected from the pulverization step, the classification step, the other step which may be included further, and the
transporting step after the pulverization step are set under reduced pressure state. The other step which may be included
further are, for example, one or more steps selected from the granule sizing step, the surface cross-linking step, the
cooling step and the packaging step. The other step which may be included further is not essential in the present invention.
[0124] Which of the steps is set under reduced pressure state is not limited. Preferably, the pulverization step is set
under reduced pressure state. Preferably, the classification step is set under reduced pressure state. Preferably, the
granule sizing step is set under reduced pressure state. Preferably, the transporting step next to the pulverization step
is set under reduced pressure state. Preferably, the transporting step after the pulverization step is set under reduced
pressure state. Preferably, the transporting step between the pulverization step and the classification step is set under
reduced pressure state. Preferably, one or more steps selected from the pulverization step, the classification step, the
granule sizing step, the transporting step after the pulverization step are set under reduced pressure state. The surface
cross-linking step and the packaging step may be set under reduced pressure state. Preferably, the pulverization step,
the classification step, the granule sizing step, and the transporting step between these steps are set under reduced
pressure state. In particular, in the steps including and subsequent to the pulverization step, the fine powders easily
float. In this production method, gas (air) containing the fine powders may leak out from each apparatus or pipeline or
the like. When gas containing the fine powders leaked out, amount of the fine powders contained in air inside a plant
increases, and thus may deteriorate work environment. In addition, leakage of air containing the fine powders may
decrease recovery rate of the fine powders. By setting the reduced pressure state, the leakage from the apparatus or
pipeline or the like can be suppressed effectively. In addition, by this reduced pressure state, gas (air) containing the
fine powders can be introduced effectively to the fine-powder capturing apparatus 6. In this case, it is preferable that
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the fine-powder capturing apparatus 6 is provided with a pressure reducing apparatus. This pressure reducing apparatus
is an apparatus enabling to generate reduced pressure state. This pressure reducing apparatus can generate reduced
pressure state by suction of gas. Because by this pressure reducing apparatus, air inside each step is suctioned to the
fine-powder capturing apparatus 6, capturing of the fine powders by the fine-powder capturing apparatus 6 can be
attained effectively. It is preferable that, in at least one step in the steps after the pulverization step, inside of the step
is set under reduced pressure state.

[0125] In particular, in the pulverization step, the fine powders scatter easily. Therefore, it is preferable that the pul-
verization step is set under reduced pressure state. In addition, it is general that the granule sizing step has the step for
crushing the fine powders, and in this crushing step, usually a pulverization machine is used. When the pulverization
machine is used in the granule sizing step, scattering of the fine powders generates easily. Therefore, it is preferable
that the granule sizing step is set under reduced pressure state. In this way, it is preferable that the step accompanying
with pulverization of the water-absorbing resin or the water-absorbing agent is set under reduced pressure state.
[0126] It should be noted that, when the fine powders are granulated and reused as above, it is preferable that the
granulated particle containing the fine powders is charged, forexample, into the drying step. In this case, the fine powders
may separate again from the granulated particle in some cases. In addition, in the granulation step, the fine powders
may remain without being granulated in some cases. Therefore, in the step at or after charging the granulated particle,
the fine powders may float in air in some cases. From such a viewpoint, the step before the pulverization step may be
set under reduced pressure state. In addition, in Fig. 1, the transporting step (the fine powders transporting step) from
the classification apparatus 4dtothe granulation apparatus 4j may be set under reduced pressure state, orthe transporting
step (the fine powders transporting step) from the granule sizing apparatus 4h to the granulation apparatus 4] may be
set under reduced pressure state. In this way, for example, the pressure reducing apparatus may be installed at one or
more positions between the step S1 and the step S20 of Fig. 1. In view of enhancing effect caused by reduced pressure,
preferably, the pressure reducing apparatus is installed at two or more positions, more preferably four or more positions
between the step S1 and the step S20 of Fig. 1. In view of economic performance, the pressure reducing apparatus is
installed at 20 or less positions, more preferably at 10 or less positions between the step S1 and the step S20 of Fig. 1.
[0127] The pressure reducing apparatus is not especially limited, as long as it can attain reduced pressure state. This
pressure reducing apparatus may be an exhaust apparatus for performing simply exhaust, or may be a suction exhaust
apparatus for exhausting this gas after making the suctioned gas pass through a filter. By this exhaust, humidity inside
the step can be removed effectively. The fine-powder capturing apparatus 6 provided with the pressure reducing appa-
ratus is the suction exhaust apparatus provided with the filter being able to capture the fine powders. As the exhaust
apparatus, an exhaust fan or an exhaust blower is exemplified. It should be noted that, in adjusting the degree of reduced
pressure as appropriate depending on the step or the apparatus, in view of increasing the degree of reduced pressure
to decrease the fine powders, the exhaust blower is preferable.

[0128] Fig. 2 is a drawing showing one example of a schematic configuration of the pulverization apparatus 4c and
the classification apparatus 4d in the facility 2. The pulverization apparatus 4c¢ has a first pulverization apparatus 4c1,
a second pulverization apparatus 4c2 and a pipeline in the step 12. The classification apparatus 4d may be installed in
two units.

[0129] In the present embodiment, the two-stage pulverization step is performed. To the first pulverization apparatus
4c1, a dried substance supplied to the drying step is transported. By this first pulverization apparatus 4c1, the first stage
of the pulverization step is performed, and the first pulverized substance is obtained. This first pulverized substance is
supplied to the second pulverization apparatus 4c2 via the pipeline in the step 12. The second pulverization apparatus
4c2 is installed in two units. The pipeline in the step 12 is branched, and the first pulverized substance is supplied to
each of the two units of the second pulverization apparatus 4c2. By the second pulverization apparatus 4c¢2, the first
pulverized substance is pulverized more finely to obtain the second pulverized substance. This second pulverized
substance is supplied to the classification apparatus 4d. To the two units of the classification apparatus 4d, the second
pulverized substance is supplied. Among the classified substances classified with the classification apparatus 4d, one
having a desired particle diameter is supplied to the surface cross-linking step (the mixing apparatus 4e). In addition,
amongthe classified substances, one havingtoo small particle diameter is suppliedto the granulation step (the granulation
apparatus 4j) as a fine powder. Among the classified substances, one having too large particle diameter is supplied
again 1o the first pulverization apparatus 4c1.

[0130] Those shown by the arrow marks in Fig. 2 are pesitions where the exhaust apparatus is installed. As shown
by the arrow marks S41 and S42, the exhaust apparatus is installed to the first pulverization apparatus 4c1. In the first
pulverization apparatus 4c1, the exhaust apparatus is installed at two positions. As shown by the arrow marks S43 and
S44, the exhaust apparatus is installed to the second pulverization apparatus 4c2. Further, as shown by the arrow marks
S51 and S52, the exhaust apparatus is installed to the pipeline 8 which connects the second pulverization apparatus
4¢c2 and the classification apparatus 4d. The apparatuses and pipelines where this exhaust apparatus is installed are
set under reduced pressure state. In this way, in the embodiment of Fig. 2, the transporting step performed next to the
pulverization step is set under reduced pressure state. In this way, the pressure reducing apparatus such as the exhaust
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apparatus may be installed to each apparatus or each pipeline of the production facility. To the pipeline in the step 12,
the pressure reducing apparatus may be installed. One unit of the exhaust apparatus may be installed at one exhaust
position, or one unit of the exhaust apparatus may be connected to a plurality of exhaust positions. It should be noted
that, when the pressure reducing apparatus is installed to the pipeline in the step, it means that the step including the
pipeline in the relevant step is set under reduced pressure state.

[0131] Fig. 3 is a drawing showing one example of a schematic configuration of the granule sizing apparatus 4h in
the facility 2. The granule sizing apparatus 4h has a hopper 4h1, a pulverizing machine 4h2, a classification apparatus
4h3, a hopper 4h4 and the pipeline in the step 12.

[0132] The particulate water-absorbing agent passed through the cooling step is stored temporarily in the hopper 4h1.
Next, the particulate water-absorbing agent is sent from the hopper 4h1 to the pulverizing machine 4h2. The particulate
water-absorbing agent crushed by this pulverizing machine 4h2 is sent to the classification apparatus 4h3. Among the
substances classified by the classification apparatus 4h3, one having a desired particle diameter is sent to the filling
apparatus 4i. In addition, amongthe classified substances, one having too small particle diameteris sentto the granulation
apparatus 4j via the hopper 4h4 , as the fine powders. Among the classified substances, one having too large particle
diameter is transported again to the pulverizing machine 4h2. This transportation is performed by a conveyer 14. That
is, the too large classified substance is returned from the classification apparatus 4h3 to the pulverizing machine 4h2
via the conveyer 14.

[0133] Those shown by the arrow marks in Fig. 3 are positions where the exhaust apparatus is installed. As shown
by the arrow mark S141, the exhaust apparatus is installed to the hopper 4h1. As shown by the arrow mark S142, the
exhaustapparatus is installed to the pulverization machine 4h2. As shown by the arrow mark S143, the exhaustapparatus
is installed to the pipeline in the step 12 which uses the conveyer 14 as the transportation means. As shown by the arrow
mark 8144, the exhaust apparatus is installed to the hopper 4h4. The hopper 4h4 is a hopperfor storing the fine powders.
The apparatuses and pipelines where this exhaust apparatus is installed are set under reduced pressure state. In this
way, the pressure reducing apparatus such as the exhaust apparatus can be installed to each apparatus or each pipeline
of the production facility. One unit of the exhaust apparatus may be installed at one exhaust position, or one unit of the
exhaust apparatus may be connected to a plurality of exhaust positions.

[0134] A treatment method for gas exhausted by the exhaust apparatus explained in Fig. 2 and Fig. 3, is not limited.
This exhausted gas may be sent to the fine-powder capturing apparatus 6, or may be subjected to other treatment. The
exhausted gas may be exhausted only to the outside of the step. By this exhaust, humidity inside the step can be removed
effectively.

[0135] By the exhaust apparatus, inside of the step is set under reduced pressure state. In the present application,
"inside of the step” is a concept including the following (a) to (c) :

[0136]

(a) inside of the apparatus or pipeline or the like for performing the step thereof.
[0137]

(b) inside of an enclosure covering the apparatus or pipeline or the like for performing the step thereof.
[0138]

(c) inside of a room where the apparatus or pipeline or the like for performing the step thereof is positioned.

[0139] Whenthe apparatus orpipeline orthe like has substantially closed space, and reduced pressure inthe apparatus
is possible, the (&) can be adopted. When reduced pressure in the apparatus itself is difficult, the (b) or (c) may be adopted.
[0140] "Areduced pressure state” means that a pressure is lower state than atmospheric pressure. In addition, "degree
of reduced pressure relative to atmospheric pressure” means pressure difference from atmospheric pressure, and when
the pressure is lowerthan atmospheric pressure, itis expressed as apositive (plus) value. For example, when atmospheric
pressure is standard atmospheric pressure (101.3 kPa), "the degree of reduced pressure of 10 kPa" means that the
pressure is 91.3 kPa. In the present application, "degree of reduced pressure relative to atmospheric pressure” may be
called simply "degree of reduced pressure”.

[0141] In view of enhancing the effect caused by reduced pressure, the lower limit of the degree of reduced pressure
is preferably over 0 kPa, more preferably equal to or higher than 0.01 kPa, and more preferably equal to or higher than
0.05 kPa. In view of suppressing flying of powders in the system, and in view of suppressing excessive cost for the
exhaust apparatus, the upper limit value of the degree of reduced pressure is preferably equal to or lower than 10 kPa,
more preferably equal to or lower than 8 kPa, further preferably equal te or lower than 6 kPa, and far preferably equal
to or lower than 2 kPa. A preferable range of the numerical value of the degree of reduced pressure may be selected

24

Pet. Ex. 1018
Page 164 of 269



20

25

30

35

40

45

50

55

EP 2 253 375 A1

arbitrarily between the lower limit value and the upper limit value.

[0142] Because the production method relevant to the present invention includes the step under reduced pressure
state, the particulate water-absorbing agent can be produced continuously and stably. This production methodis superior
in trapping efficiency of the fine powders. Such a production method can contribute to stabilization of water absorbing
characteristics of a product obtained continuously, in a production scale (the upper limit is 10000 kg/h) of preferably
equal to or higher than 500 kg/h, further preferably equal to or higher than 1000 kg/h, and particularly preferably equal
to or higher than 1500 kg/h,. This production method can become more effective, when the fine powders collected with
the trapping material is equal to or lower than 10% by mass of total production amount. This production method can
become further effective, when the fine powders collected with the trapping material is equal to or lower than 5% by
mass of total production amount. Thisproduction methodiseffective when the fine powders collected with the trapping
material is equal to or lower than 3% by mass of total production amount, because quality of the resultant product can
be maintained high.

[0143] As described above, in the present invention, because air containing humidity can be removed by reduced
pressure state, dehumidification can be performed easily. By dehumidification, stable production is made possible, aswell
as aggregation or property decrease of the particulate water-absorbing agent can be suppressed. Further, by the reduced
pressure state, the leakage from the apparatus or the pipeline or the like can be suppressed effectively. In addition, by
these reduced pressure states, recovery of the fine powders in aircan be made easy. In addition, by the reduced pressure
state, the transporting step can be performed efficiently. By the reduced pressure state, an object of transportation can
be transported pneumatically. That is, by pneumatic transportation using reduced pressure state, a product such as the
polymer gel, the particulate water-absorbing resin, the particulate water-absorbing agent or the like can be transported.
By pneumatic transportation using this reduced pressure state, efficient continuous production can be performed.
[0144] Each of the steps may be performed in batch by the same or different apparatus, but, preferably continuous
production is performed by connecting each of the steps. Treatmenttime in each of the stepsis determined as appropriate.
Treatment time in each of the steps is, for example, as follows. Treatment time of the polymerization step is, for example,
from 0.1 minute to 10 hours, and further from 1 minute to 1 hour. Treatment time of the drying step is, for example, from
0.1 minute to 10 hours, and further from 1 minute to 1 hour. Treatment time of the pulverization step is, for example,
from 0.01 second to 1 hour, and further from 0.1 second to 0. 5 hour. Treatment time of the classification step is, for
example, from 0.01 second to 1 hour, and further from 0.1 second to 0.5 hour. Treatment time of the transporting step
is, for example, from 0.01 secondto 1 hour, and further from 0.1 second to 0.5 hour. Treatment time of the surface cross-
linking step is, for example, from 0.1 minute to 5 hours, and further from 1 minute to 1 hour. Treatment time of the cooling
step is, for example, from 1 minute to 2 hours, and further from 0.1 hour to 1 hour. Treatment time of the granule sizing
step is, for example, from 1 minute to 2 hours, and further from 0.1 hour to 1 hour. Preferably two or more positions,
further three or more positions, further four or more positions, and further five or more positions in all of the steps are
set underreduced pressure state. In view of property enhancementofpaticulate water-absorbing agent, rate Rd occupied
by time of reduced pressure state, in treatment time including and subsequent to the pulverization step, is preferably
equal to or larger that 40%, more preferably equal to or larger that 50%, further preferably equal to or larger that 60%,
far preferably equal to or larger that 70%, far preferably equal to or larger that 80%, and particularly preferably equal to
or larger that 90%. The upper limit of Rd is not especially limited, and equal to or smaller than 100% is preferable. It
should be noted that, time (total required time) required from the start point of the pulverization step to the end of the
final step (the packaging step orthe like), is T1. For example, when the packaging step is present, the T1 is time required
from the pulverization step to the packaging step. When among the time T1, time, when a production object (the water-
absorbing resin or the like) in the step is set under reduced pressure state, is T2, the ratioc Rd (%) is calculated by the
following expression.

[0145]

[ Expression 2]

Rd = [ T2/T1] x 100

[0146] It should be noted that, the T1 is not limited. Usually, the T1 is from 0.5 hour to 24 hours, and further from 1
hour to 20 hours.

[0147] Conventiconally, it has been known in the field of the water-absorbing resin to perform reduced pressure po-
lymerization or reduced pressure drying in order to prevent thermal deterioration. On the other hand, in the present
invention, as described above, the steps including and subsequent to the pulverization step are set under reduced
pressure state, with completely different object (enhancement of liquid permeation or the like).

[0148] In view of attaining enhancement of property such as liquid permeation, the preferable production method for
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the particulate water-absorbing agent relevant to the present invention includes essentially the polymerization step for
obtaining the polymer gel, the drying step for drying the polymer gel to obtain a dried substance, the pulverization step
for pulverizing the dried substance, the classification step for sieving the particulate water-absorbing resin, the surface
cross-linking step for cross-linkingthe neighborhood of the surface of the particulate water-absorbing resin to obtain the
particulate water-absorbing agent, the packaging step for filling a packaging material container with the particulate water-
absorbing agent for packaging, the transporting step for transporting the products produced in each of the steps to other
steps, and further includes 0 to 2 steps selected from a group consisting of the cooling step for cooling the patrticulate
water-absorbing agent performed the surface cross-linking step, and the granule sizing step for sizing the particulate
water-absorbing agent, and is the production method for the particulate water-absorbing agent, where time of equal to
or more than 50% in treatment time from the pulverization step to the packaging step is set under reduced pressure
state. Preferably, this production method includes 1 to 2 steps selected from a group consisting of the cooling step and
the granule sizing step.

[0149] It should be noted that, in the present invention, pressure in the polymerization step and the drying step is not
especially limited, but, in view of property of the particulate water-abscrbing agent, it is preferable that these steps are
set in normal pressure (atmosphetic pressure).

[0150] It is preferable that the transporting step is set under reduced pressure state, but, the transporting step by
pressurization is also preferable. That is, it is preferable that the transporting step is set under reduced pressure state
or under pressurized state. As the transporting step by pressurization, pneumatic transportation is exemplified. That is,
it is preferable that transportation by pressurization and transportation by reduced pressure are used in combination,
and which of the transportation by pressurization and the transportation by reduced pressure is adopted is not especially
limited, and an arbitrarily transportation method can be selected.

[0151] The pneumatic transportation has many merits as compared with mechanical transportation. As merits of the
pneumatic transportation, less mechanical parts, less mechanical troubles, superiority in durability, one way, where a
return line is not necessary different from a belt conveyer, less commingling of foreign materials and the like are included.
By suction of air from a transportation destination by the reduced pressure apparatus, pneumatic transportation by
reduced pressure can be attained. That is, by suction of air from the transportation destination by the reduced pressure
apparatus, while the transporting step is set under reduced pressure state, pneumatic transportation from a transportation
origin to the transportation destination can be attained. In this way, the transporting step relevant to the present invention
may be set pneumatic transportation. The transporting step relevant to the present invention may be pneumatic trans-
portation by reduced pressure. In addition, the transporting step by pressurization may be adopted. The transporting
step relevant to the present invention may be pneumatic transportation by pressurization. As merits of the pneumatic
transportation by pressurization, reducing of pipeline size, suppressing of dew condensation in the pipeline by using dry
air in pressurization, and the like are included.

[0152] In the present invention, pressure in all steps other than the polymerization step, the drying step and the
transporting step may be set under pressurized state. By setting a pressurized state, intrusion of grit and dust or the like
into the apparatus, the pipeline or the like can be prevented, and commingling of foreign materials to the particulate
water-absorbing resin or the particulate water-absorbing agent can be decreased, and therefore the particulate water-
absorbing agent with high quality can be obtained. In addition, in the productionmethod of the present invention, whether
the steps other than the polymerization step, the drying step and the transporting step are set under reduced pressure
state or set under pressurized state is not especially limited, and an arbitrary state may be selected.

[0153] It should be noted that, "A pressurized state" means a higher pressure state than atmospheric pressure. In
addition, "degree of pressurization relative to atmospheric pressure” means pressure differencefrom atmospheric pres-
sure, and when the pressure is higherthan atmospheric pressure, itis expressed as a positive (plus) value. Forexample,
when atmospheric pressure is standard atmospheric pressure (101.3 kPa), "the degree of pressurization of 10 kPa"
means that pressure is 111.3 kPa. In the present application, "degree of pressurization relative to atmospheric pressure”
may be called simply "degree of pressurization”. It should be noted that, the degree of pressurization is preferably 0 to
1 MPa.

[0154] In view of suppressing moisture absorption or dew condensation inside the step, at least inside one step,
preferable air temperature Ta inside the relevant step is set at equal to or higher than 25°C, more preferably equal to
or higher than 30°C, and further preferably equal to or higher than 50°C. Because the too high temperature may provide
the case where properties of the particulate water-absorbing agent decrease in an opposing way, this temperature Ta
is preferably equal to or lower than 150°C. From the viewpoint of production stabilization, it is particularly preferable that
this preferable temperature Ta is adopted in the pulverization step, the classification step and the granule sizing step.
When moisture absorption or due condensation generates in these steps, stable production may be obstructed easily.
In addition, because a storage part such as a hopper present in the production facility stores a large quantity of the
particulate water-absorbing resin for a relatively long period, absorption of humidity tends to generate. In addition, when
aggregation generates in the storage part such as a hopper, discharge of the particulate water-absorbing resin from a
discharge port of the storage part becomes difficult, and therefore stable production tends to be obstructed. From this
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viewpoint, it is preferable that inner air in N units (N is an integer of equal to or more than 1) of the storage parts among
the storage parts present in the production facility is set at the preferable temperature Ta. From the viewpoint of stable
production, the N is preferably equal to or more than 1, more preferably equal to or more than 2, and more preferably
equal to or more than 3. From the viewpoint of economic performance, the N is preferably equal to or less than 15, and
more preferably equal to or less than 10. In addition, when aggregation generates in the pipeline, clogging of the pipeline
tends to generate, and therefore stable production tends to be obstructed. It is preferable that a heating member is
arranged at the outside of the hopper or pipeline or the like, in order to heat inner air of the storage part (hopper) or the
pipeline. As this heating member, an electric heater such as a band heater, a pipe or a jacket or the like, which can pass
through high temperature steam or heated liquid, may be adopted. In view of easy handling, the liquid is preferably
water. From the viewpoint of heat conductivity, it is preferable that a material of the heating member (a pipe or the like)
is preferably a metal, and more preferably copper or a copper-type alloy. It is preferable that this heating member is
wound at the outer surface of the storage part such as the hopper.

EXAMPLES

[0155] Effect of the present invention will be clarified below with reference to Examples, but, the present invention
should not be construed restrictively, based on description of these Examples. It should be noted that, in the present
description, "parts by mass" and "% by mass" are synonymous to "parts by weight" and "% by weight", respectively.

(Measurement of CRC)

[01566] Absorbency against non-pressure (CRC) for a normal saline solution can be obtained as follows. Firstly, about
0.2 g of the particulate water-absorbing agent was weighed correctly (this weight becomes "mass of the particulate
water-absorbing agent” of the following expression), which was put uniformly in a bag made of nonwoven fabric (60 mm
X 85 mm). This bag was immersed in a normal saline solution (about 200 g) with a temperature adjusted at 25 = 2°C.
After 30 minutes, this bag was pulled up, and subjected to water draining for 3 minutes, by use of a centrifugal separation
apparatus (a compact-type centrifugal separation apparatus, model-type: H-122, manufactured by Kokusan Co., Ltd.)
under a condition of 250 G (250 X 9.81 m/s2). Then, mass W4 (g) of the bag after performing the water draining was
measured. In addition, similar operation was performed on the bag made of nonwoven fabric without containing the
particulate water-absorbingagent, andmassWa3 (g) ofthisbagwasmeasured. Then absorbency against non-pressure was
calculated according to the following expression, by using these masses W4 and W3.

[0157]

[ Expression 3]

CRC {(g/g) = [ (W4-W3)/mass of the particulate

water-absorbing agent] -1

(Measurement of AAP)

[0158] Absorbency against pressure for a normal saline solution under pressurization of 4.8 kPa (AAP4.8 kPa) can
be cbtained as follows. Firstly, a supporting cylinder made of plastic, having an inner diameter of 60 mm, having a metal
mesh (a sieve mesh size of 38 um) made of stainless steel welded at the bottom thereof, was prepared. Then, 0.900 g
of the water-absorbing agent was spread uniformly on this metal mesh, and a piston (cover plate), having an outer
diameter of a little smaller than 60 mm, having no clearance between the wall surface of the supporting cylinder and
itself, and being able to slide up and down, was mounted on the metal mesh. Next, mass W6 (g) of the supporting
cylinder, the particulate water-absorbing agent and the piston was measured. Then, by mounting a weight on this piston,
it was adjusted so that a pressure of 4.8 kPa was uniformly loaded to the water-absorbing agent. Such an adjusted state
is a measurement apparatus of this absorbency against pressure. Next, inside a Petri dish with a diameter of 150 mm,
a glass filter with a diameter of 90 mm, and a thickness of 5 mm was put, and a normal saline solution, whose temperature
was adjusted to 25 = 2°C, was poured, so as to become the same level as the upper surface of the glass filter. On the
upper surface of this glassfilter, a sheet of a filter paper (No. 2, manufactured by Toyo Roshi Kaisha, Ltd.) with a diameter
of 9 cm was put, so that whole surface was wet, and then excess saline solution was removed. Next, the measurement
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apparatus was put on the filter paper so that the normal saline solution was absorbed under pressure. When water
surface of the saline solution became lower than the upper surface of the glass filter, the saline solution was replenished
to maintain the water surface level constant. After one hour, the measurement apparatus was picked out to measure
mass W5 (g) excluding the weight. This mass W5 (g) is the total mass of the supporting cylinder, the swollen water-
absorbing agent and the piston. Then absorbency against pressure under pressurization of 4.8 kPa, AAP (4.8 kPa) (g/9),
was calculated according to the following expression, by using these masses W5 and W6. It should be noted that, Ws
in the expression represents mass (g) of the water-absorbing agent.

[0159]

[ Expression 4]

AAP (4.8 kPa) (g/g) = (W6-W5)/Ws

[0160] Absorbent articles, which are made by using the particulate water-absorbing agent obtained by the production
method of the present invention, can be obtained, for example, by forming the particulate water-absorbing agent and,
as needed, a hydrophilic fiber in a sheet-like shape. When the hydrophilic fiber is not used, the absorbent articles can
be obtained by fixing the particulate water-absorbing agent in paper or nonwoven fabric. Content (core concentration)
of the particulate water-absorbing agent in such absorbent articles is, for example, 10 to 100% by weight, preferably 30
to 100% by weight, and more preferably 50 to 100% by weight. In addition, it is desirable that the absorbent articles are
adjusted to have a density in a range of 0.06 to 0.5 g/cc, and a basis mass is in a range of 0.01 to 0.2 g/cm2. It should
be noted that, as a fiber substrate 34 to be used, for example, hydrophilic fiber such as pulverized wood pulp, cotton
linter or cross-linked cellulose fiber, rayon, cotton, wool, acetate fiber, vinylon fiber or the like may be exemplified, and
the airlaid one is preferable.

[0161] Amount of the fine powders contained in the particulate water-absorbing agent obtained by the production
method of the present invention is low. In such a particulate water-absorbing agent, obstruction of liquid permeation
caused by the fine powders is suppressed. Such a particulate water-absorbing agent is superior in liquid permeation.
Therefore, the production method of the present invention is desirable as a production method for the particulate water-
absorbing agent for which, in particular, high liquid permeation (SFC) is required.

(Measurement of SFC)

[0162] In measurement of saline flow conductivity (SFC), 0.900 g of the water-absorbing agent is put uniformly in a
container. This water-absorbing agent is pressurized at 2.07 kPa, while being immersed into artificial urine. After 60
minutes, height of the swollen water-absorbing agent (gel layer) is recorded. In a state that the water-absorbing agent
is pressurized at 2.07 kPa, a 0.69% by weight normal saline solution is passed through the gel layer. Room temperature
in this case is adjusted at 20°C to 25°C. By use of a computer and a balance, fluid amount passing through the gel layer
is recorded in an interval of 20 seconds to calculate flow velocity Fs (T) of the fluid passing. Flow velocity Fs (T) is
calculated by dividing increased mass (g) by increased time (s). Time when hydrostatic pressure of the saline solution
became constant and stable flow velocity is obtained, is adopted as Ts, and only data measured for 10 minutes from
the Ts is used in flow velocity calculation. From flow velocity measured for 10 minutes from the Ts, value of Fs (T=0) is
obtained. This value is initial flow velocity for passing through the gel layer. Fs (T) is plotted against time, and Fs (T=0)
is calculated based on the result cbtained by the least square method. Saline flow conductivity (SFC) is calculated
according to the following expression.

[0163]

[ Expression 5]

SFC = (Fs(t=0)-L0)/ (p-A-AP)

[0164] In this expression, LO is height (cm) of the gel layer, p is density (g/cm3) of the saline solution, A is cross-
sectional area A (cm?2)of the gel layer and AP is hydrostatic pressure (dyne/cm?) loaded on the gel layer. The artificial
urine is obtained by mixing 0.25 g of a dehydrate of calcium chloride, 2.0 g of potassium chloride, 0.50 g of a hepta-
hydrate of magnesium chloride, 2.0 g of sodium sulfate, 0. 85 g of ammonium dihydrogen phosphate, 0.15 g of diam-
monium hydrogen phosphate, and 994.25 g of pure water. Such an evaluation is performed in accordance with the SFC
test described in USP No. 5849405.
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Example 1

[0165] By using aproduction facility shown by Fig. 1, the particulate water-absorbing agent was produced continuously.
This production facility has capacity of producing 1500 kg/hr of the particulate water-absorbing agent. The fine powders
generated in this production facility are collected with the fine-powder capturing apparatus 6 via the pipelines S4 to S20
and the pipeline 8a. Further, the fine powders collected with the fine-powder capturing apparatus 6 are supplied to the
granulation apparatus 4j via the pipeline 8b. It should be noted that, as the trapping material, a bag filter was used, which
is a membrane filter composed of a membrane (material: polytetrafluoroethylene, pore diameter: 2.5 um, a thickness:
0.02 mm, trapping efficiency: 99.9%) and a substrate (material: polyester, average pore diameter: 50 pm, thickness:
2.3 mm, trapping efficiency: 50%). The fine powders collected with the trapping material was equal to or less than 2%
by mass, based on total production mass.

[0166] In addition, the fine powders separated by the classification step and the fine powders separated by the granule
sizing step are also supplied to the granulation apparatus 4j via each pipeline 8. In the granulation apparatus 4j, the fine
powders collected in the fine-powder capturing apparatus 6, the fine powders separated by the classification step and
the fine powders separated by the granule sizing step are mixed and granulated. It should be noted that, in the granulation
step, warm water was used as the aqueous liquid in 110 parts by weight, relative to 100 parts by weight of the fine
powders, and temperature of the fine powders was set at 60°C and temperature of agueous liquid was set at 70°C to
mix continuously in high speed for 0.3 second by use of a mixing apparatus, TurbulizerRT. Granulated particles (average
particle diameter: 0.5 to 3 mm, water content: 55% by mass) are supplied to a transportation pipeline between the
polymerization step and the drying step via the pipeline 8.

[0167] Because the pressure reducing apparatus (a suction apparatus) is provided in the fine-powder capturing ap-
paratus 6, the apparatuses and the pipelines connected to the fine-powder capturing apparatus 6 via a pipeline, are set
under reduced pressure state. However, because pneumatic transportation is performed in the transportation pipeline
from the granule sizing step to the packaging step, it is set under pressurized state. It should be noted that, degree of
reduced pressure and degree of pressurization of the steps are as follows.

Table 1

[0168] The pulverization step (S4): Reduced pressure, 0.28 to 0.31 kPa; 2 to 3 minutes

The first pulverization apparatus 4c1: Reduced pressure, 0.28 to 0.30 kPa

The second pulverization apparatus 4c2: Reduced pressure, 0.30 to 0.31 kPa

The classification step (S6) 4d: Reduced pressure, 0.08 to 0.10 kPa; 1 to 2 minutes

The surface cross-linking step: Reduced pressure, 0.10 to 0.65 kPa; 1 hour

The mixing apparatus (S8) 4e: Reduced pressure, 0.46 to 0.48 kPa

The transporting step between the mixing apparatus andthe Heating apparatus (S9): Reduced pressure, 0.50to 0.65 kPa
Heating apparatus (S10) 4f: Reduced pressure, 0.10 to 0.12 kPa

The cooling step (S12) 4g: Reduced pressure, 0.05 to 0.08 kPa; 1 hour

The granule sizing step (S14) : Reduced pressure, 0.11 to 0.63 kPa; 25 to 30 minutes

Hopper 4h1: Reduced pressure, 0.21 kPa

Pulverizingmachine 4h2: Reduced pressure, 0.18 kPa Classification apparatus 4h3: Reduced pressure, 0.11 kPa Hopper
4h4: Reduced pressure, 0.62 kPa

Conveyer 14: Reduced pressure, 0.21 kPa

The transporting step between the granule sizing step and the packaging step (S156): Pressurization, 0.2 to 0.5 MPa; 1
to 15 minutes

The packaging step (S16) 4i: Reduced pressure, 0.20 kPa; 5 to 7 minutes

The transporting step other than the above: Reduced pressure, 0.50 to 0.65 kPa; 0.1 second to 1 minute

[0169] Into an aqueous solution containing a partial sodium salt of acrylic acid with 75% by mole neutralized (hereafter
referred to as "a monomer"), 0.06 % by mole (relative to total mole number of the monomer) of polyethylene glycol
diacrylate (average number of n = 9) was added, and monomer concentration was made to be 38% by weight. It should
be noted that, the "average number of n" means average number of polymerization degree of ethylene oxide in the
polyethylene glycol chain.

[0170] By blowing nitrogen gas into the resultant aqueous solution of the monomer, concentration of dissolved oxygen
was adjusted to 0.5 ppm by weight. Next, 0.14 g (relative to 1 mole of the monomer) of sodium persulfate and 0.005 g
(relative to 1 mole of the monomer) of L-ascorbic acid were mixed by line mixing.

[0171] A mixture obtained by this line mixing was supplied to a flat surface steal belt having weirs at both ends, so as
to attain a thickness of 25 mm, to perform static aqueous solution polymerization continuously for 30 minutes at 95°C
and then the polymer gel in a water-containing state was obtained (the polymerization step).

[0172] This polymer gel was segmentalized to about 1 mm by use of a meat chopper with a pore diameter of 7 mm.
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This segmentalized polymer gel was mounted on the porous plate of a band dryer, to attain a thickness of 50 mm, and
subjected to hot air drying at 180°C for 30 minutes, to obtain the particulate water-absorbing resin (the drying step).
[0173] The resultant particulate water-absorbing resin was supplied to a three-stage roll mill (roll gap configuration:
from the top, 1.0 mm / 0.55 mm / 0.42 mm) to be pulverized (the pulverization step). Then, this pulverized substance
was classified by using a classification apparatus having a metal meshes with a sieve mesh size of 850 pm and 150
pm to obtain the particulate water-absorbing resin, where particles with a particle diameter of 150 pum to 850 pm were
98% by weight (the classification step). It should be noted that, absorbency against non-pressure (CRC) of this particulate
water-absorbing resin was 35 (g/g).

[0174] Next, a surface cross-linking agent solution adjusted to contain 0.30 part by weight of 1,4-butanediol, 0.50 part
by weight propylene glycol and 2.70 part by weight pure water, relative to 100 parts by weight of the particulate water-
absorbing resin, and the particulate water-absorbing resin were supplied to a high speed continuous mixing machine
(Turbulizer™ / 1000 rpm) and mixed. Then the mixture was heated for 40 minutes with a paddle dryer (a groove-type
stirring-type drier) adjusted at 200°C (the surface cross-linking step).

[0175] Afterthis, it was cooled to 60°C by using the paddle dryer (a groove-type stirring-type dryer) (the cooling step),
and classified by using the metal meshes with a sieve mesh size of 850 pum and 150 pm to obtain the particulate water-
absorbing agent 1 as a preduct having a particle diameter of 150 pm to 850 p.m (the granule sizing step). Further, this
particulate water-absorbing agent was packed in the packaging material container (the packaging step) to be shipped
as a product.

[0176] In the present Example 1, required time T1 of from the start point of the pulverization step to the end of the
packaging step was 3 hours. In addition, time T2 where a production object in the steps was set under reduced pressure
state was 2.8 hours (Rd value = about 93%).

Comparative Example 1

[0177] The particulate water-absorbing agent was produced by performing a similar operation as in Example 1, except
that the pipelines S4 to S20 and the pipeline 8a were not connected. Therefore, only the transporting step between the
granule sizing step and the packaging step, where pneumatic transportation is performed, was set under pressurized
state, and other steps were set under normal pressure condition.

Example 2

[0178] By using the production facility shown in Fig. 1, the particulate water-absorbing agent was produced continu-
ously. This production facility has capacity of producing the particulate water-absorbing agentin 1500 kg/hr. The pipelines
S4, 85 and 814 are connected to the fine-powder capturing apparatus 6 via the pipeline 8a to collect the fine powders
which generate in the pulverization step, the transporting step between the pulverization step and the classification step,
and the granule sizing step. Further, the fine powders collected in the fine-powder capturing apparatus 6 are supplied
to the granulation apparatus 4j via the pipeline 8b. It should be noted that, as the trapping material, a bag filter, which
is a membrane filter composed of a membrane (material: polytetrafluoroethylene, pore diameter: 2.5 pm, a thickness:
0.02 mm, trapping efficiency: 99.9%) and a substrate (material: polyester, average pore diameter: 50 pm, thickness:
2.3mm, trapping efficiency: 50%), was used.

[0179] Inaddition, the fine powders separated by the classification step and the fine powders separated by the granule
sizing step are also supplied to the granulation apparatus 4j via each pipeline 8. In the granulation apparatus 4j, the fine
powders collected in the fine-powder capturing apparatus 6, the fine powders separated by the classification step and
the fine powders separated by the granule sizing step are mixed and granulated. It should be noted that in the granulation
step, warm water was used as the aqueous liquid in 110 parts by weight, relative to 100 parts by weight of the fine
powders, where temperature of the fine powders was set 60°C and temperature of aqueous liquid was set 70°C to mix
continuously in high speed for 0.3 second using a mixing apparatus, TurbulizerRT. Granulated patticles (average particle
diameter: 0.5 to 3 mm, water content: 55% by mass) are supplied to a transportation pipeline between the polymerization
step and the drying step via the pipeline 8.

[0180] Because the pressure reducing apparatus (a suction apparatus) is provide in the fine-powder capturing appa-
ratus 6, the apparatuses connected to the fine-powder capturing apparatus 6 via a pipeline, and the pipelines are set
under reduced pressure state. It should be noted that, degree of reduced pressure and degree of pressurization of the
steps are as follows.

Table 2

[0181] The pulverization step (S4): Reduced pressure, 0.28 to 0.31 kPa
The first pulverization apparatus 4¢1: Reduced pressure, 0.28 to 0.30 kPa
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The second pulverization apparatus 4c2: Reduced pressure, 0.30 to 0.31 kPa

The transporting step between the pulverization step and the classification step (S5) : Reduced pressure, 0.50 to 0.65
kPa The granule sizing step (S14) : Reduced pressure, 0.11 to 0.68 kPa

Hopper 4h1: Reduced pressure, 0.21 kPa

Pulverizing machine 4h2: Reduced pressure, 0.18 kPa

Classification apparatus 4h3: Reduced pressure, 0.11 kPa

Hopper 4h4: Reduced pressure, 0.69 kPa

Conveyer 14: Reduced pressure, 0.21 kPa

The transporting step between the granule sizing step and the packaging step (S15): Pressurization, 0.2 to 0.5 MPa
The steps other than above: Normal pressure

[0182] Into an aqueous solution containing a partial sodium salt of acrylic acid with 75% by mole neutralized (hereafter
referred to as "a monomer"), 0.06 % by mole (relative to total mole number of the monomer) of polyethylene glycol
diacrylate (average number of n = 9) was added to attain a concentration of the monomer of 38% by weight.

[0183] By blowing nitrogen gas into the resultant aqueous solution of the monomer, concentration of dissolved oxygen
was adjusted to 0.5 ppm by weight. Next, 0.14 g (relative to 1 mole of the monomer) of sodium persulfate and 0.005 g
(relative to 1 mole of the monomer) of L-ascorbic acid were mixed, by line mixing.

[0184] A mixture obtained by this line mixing was supplied to a flat surface steal belt having weirs at both ends, so as
to attain a thickness of 25 mm, to perform static aqueous solution polymerization continuously for 30 minutes at 95°C
and then the polymer gel in a water-containing state was obtained(the polymerization step).

[0185] This polymer gel was segmentalized to about 1 mm by use of a meat chopper with a pore diameter of 7 mm.
This segmentalized polymer gel was mounted on the porous plate of a band dryer, to attain a thickness of 50 mm, and
subjected to hot air drying at 180°C for 30 minutes, to obtain the particulate water-absorbing resin (the drying step).
[0186] The resultant particulate water-absorbing resin was supplied to a three-stage roll mill (roll gap configuration:
fromthe top, 1.0 mm/0.55 mm/0.42 mm) to be pulverized (the pulverization step). After this, this pulverized substance
was classified by using a classification apparatus having a metal meshes with a sieve mesh size of 850 wm and 150
wm to obtain the particulate water-absorbing resin, where particles with a particle diameter of 150 um to 850 pm were
98% by weight (the classification step). It should be noted that, absorbency against non-pressure (CRC) of this particulate
water-absorbing resin was 35 (g/g).

[0187] Next, a surface cross-linking agent solution adjusted to be composed of 0.30 part by weight of 1,4-butanediol,
0.50 part by weight of propylene glycol and 2.70 part by weight of pure water, relative to 100 parts by weight of the
particulate water-absorbing resin, and the particulate water-absorbing resin were supplied to a high speed continuous
mixing machine (Turbulizer / 1000 rpm) and mixed. Then the mixture was heated for 40 minutes with a paddle dryer (a
groove-type stirring-type drier) adjusted at 200°C (the surface cross-linking step).

[0188] After this, it was cooled to 60°C by using the paddle dryer (a groove-type stirring-type dryer) (the cooling step),
and classified by using the metal meshes with a sieve mesh size of 850 pm and 150 pm to obtain the particulate water-
absorbing agent as a product having a particle diameter of 150 pm to 850 pm (the granule sizing step). Further, this
particulate water-absorbing agent was packed in the packaging material container (the packaging step) to be shipped
as a product.

[0189] In the present Example 2, required time T1 of from the start point of the pulverization step to the end of the
packaging step was 3 hours. In addition, time T2 where a production object in the steps was set under reduced pressure
state was 1.5 hours (Rd value = 50%).

Comparative Example 2

[0190] The particulate water-absorbing agent was produced by performing a similar operation as in Example 2, except
that the pipelines 84, 35 and S14, and the pipeline 8a were not connected. Therefore, all steps were set under normal
pressure state.

Example 3

[0191] By usingthe production facility shown in Fig. 1, Fig. 2 and Fig. 3, the particulate water-absorbing agent (150000
kg) was produced continuously. This production facility has capacity of producing the particulate water-absorbing agent
in 1500 kg/hr. The first pipeline 8a, which is jointed to the fine-powder capturing apparatus, is connected to positions
shown by 84 (the pulverization apparatus 4c), S5 (a transportation pipeline between the pulverization apparatus 4c and
the classification apparatus 4d) and S14 (the granule sizing apparatus 4h), among the positions shown by the arrow
lines S1to S20in Fig. 1, andthese connected positions were set under reduced pressure state. The connected positions
of the first pipeline 8a in S4 (the pulverization apparatus 4c) was set as four positions from S41 to S44 shown in Fig. 2.
The connected positions of the first pipeline 8a in S5 (the transportation pipeline between the pulverization apparatus
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4c and the classification apparatus 4d) was set as two positions, S51 and S52 shown in Fig. 2. The connected positions
of the first pipeline 8a in S14 (the granule sizing apparatus 4h) was set as four positions, from S141 to S144 shown in
Fig. 3. The positions where the first pipeline 8a was connected were set under reduced pressure state by the pressure
reducing apparatus (a suction apparatus) included in the fine-powder capturing apparatus 6. Further, in this Example
3, a degree of reduced pressure of each position in Fig. 1 was set under follows. That is, the degree of reduced pressure
inside the first pulverization apparatus 4c1 was set at 0.28 kPa to 0.30 kPa, the degree of reduced pressure of the
second pulverization apparatus 4c2 was set at 0.30 kPa to 0.31 kPa, the degree of reduced pressure in the pipeline (the
transporting step) between the second pulverization apparatus 4¢2 and the classification apparatus 4d was set at 0.50
kPato 0.65 kPa, the degree of reduced pressure inside the hopper 4h1 was set 0.21 kPa, the degree of reduced pressure
inside the pulverizing machine 4h2 was set 0.18 kPa, the degree of reduced pressure inside the classification apparatus
4h3 was set 0.11 kPa, the degree of reduced pressure inside the hopper 4h4 was set 0.69 kPa, and the degree of
reduced pressure inside space covering the conveyer 14 was set 0.21 kPa.

Table 3

[0192] The pulverization step (S4): Reduced pressure, 0.28 to 0.31 kPa

The first pulverization apparatus 4c¢1: Reduced pressure, 0.28 to 0.30 kPa

The second pulverization apparatus 4c2: Reduced pressure, 0.30 to 0.31 kPa

The transporting step between the pulverization step and the classification step (S5) : Reduced pressure, 0.50 to 0.65
kPa The granule sizing step (S14) : Reduced pressure, 0.11 to 0.69 kPa

Hopper 4h1: Reduced pressure, 0.21 kPa

Pulverizingmachine 4h2: Reduced pressure, 0.18 kPa Classification apparatus 4h3: Reduced pressure, 0.11 kPa Hopper
4h4: Reduced pressure, 0.69 kPa

Conveyer 14: Reduced pressure, 0.21 kPa

The steps other than above: Normal pressure

[0193] The second pipeline 8b, which is jointed to the fine-powder capturing apparatus, was jointed to the granulation
apparatus 4|. This granulation apparatus was jointed to the pipeline 8 connecting the polymerization apparatus 4a and
the drying apparatus 4b. The fine powders contained in gas suctioned accompanying with reduced pressure were
collected with this fine-powder capturing apparatus 6 through the first pipeline 8a (the collection step). For this collection,
as the trapping material, a bag filter was used. The fine powders thus collected were put in the granulation apparatus
4jthrough the secondpipeline 8b. In this production method, the classification apparatus 4d and the granulation apparatus
4j are jointed by the pipeline 8, and the fine powders classified with this classification apparatus 4d were put in the
granulation apparatus 4] via this pipeline and the hopper. In addition, the granule sizing apparatus 4h and the granulation
apparatus 4] are jointed by the pipeline 8, and the fine powders classified with this granule sizing apparatus were charged
into the granulation apparatus 4j via this pipeline and the hopper. In this granulation apparatus 4j, granulated particles
obtained from the fine powders were charged in the drying step (the drying apparatus 4b).

[0194] Inthis Example 3, firstly an agueous solution containing a partial sodium salt of acrylic acid with 75% by mole
neutralized, as a monomer, and polyethylene glycol diacrylate (average number of n = 9) of an internal cross-linking
agent, was prepared as a monomer solution. In this monomer solution, monomer concentration was adjusted to 38%
by mass. Concentration of the internal cross-linking agent was adjusted to 0.06 % by mole, relative to the monomer.
[0195] Next, while this monomer solution was fed continuously with a metering pump, by blowing nitrogen gas con-
tinuously, oxygen concentration of this monomer solution was adjusted to equal to or lower than 0.5 ppm. Next, sodium
persulfate and L-ascorbic acid were mixed to the monomer solution with line mixing, so that mass of sodium persulfate/L-
ascorbic acid became 0.14 g/0.005 g, relative to 1 mole of the monomer. Next, the monomer solution was supplied to
a flat surface steel belt having weirs at both sides thereof, so that thickness thereof became about 25 mm, to perform
aqueous solution polymerization at 95°C for 30 minutes and then polymer gel in a water-containing state was obtained
(the polymerization step).

[0196] Next, this polymer gel was pulverized, and further this pulverized polymer gel was segmentalized to about 1
mm by use of a meat chopper with a pore diameter of 7 mm. This was spread thinly and mounted on the porous plate
of a band dryer, to be subjected to hot air drying at 180°C for 30 minutes, to obtain the particulate water-absorbing resin
as a dried substance of the polymer gel (the drying step).

[0197] Next, this dried substance was pulverized to obtain a particulate dried substance. Whole mass of this particulate
dried substance was continuously supplied to a three-stage roll mill (rell gap configuration: from the top, 1.0 mm / 0.55
mm / 0. 42 mm) to be pulverized further (the pulverization step). The first pulverization apparatus 4c1 and the second
pulverization apparatus 4c2 were used as this three-stage roll mill.

[0198] Next, it was classified by using a classification apparatus having a metal mesh with a sieve mesh size of 850
pm, and a metal mesh with a sieve mesh size of 150 pm (the classification step) to obtain the particulate water-absorbing
resin. About 98% by mass of this particulate water-absorbing resin was the particulate water-absorbing resin with particle
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diameter thereof of 150 um to 850 pm. It should be noted that, absorbency against non-pressure (CRC) of this particulate
water-absorbing resin was 35 g/g.

[0199] Next, a surface cross-linking agent solution was prepared. This surface cross-linking agent solution was com-
posed of 1,4-butanediol, propylene glycol and pure water, and 1,4-butanediol, propylene glycol and pure water were
adjusted to be 0.30 part by mass, 0.50 part by mass and 2.70 part by mass, respectively, relative to 100 parts by mass
of the particulate water-absorbing resin. Next, this particulate water-absorbing resin was continuously supplied in 1000
kg/hr to a high speed continuous mixing machine (Turbulizer / 1000 rpm), and the surface cross-linking agent solution
was sprayed with a sprayer to mix this surface cross-linking agent solution and the particulate water-absorbing resin.
Next, the particulate water-absorbing resin mixed with this surface cross-linking agent solution was heated for 40 minutes
with a paddle dryer adjusted at 200°C (the surface cross-linking step).

[0200] After that, it was cooled to 60°C (the cooling step).

[0201] After cooling (the cooling step), it was classified by using the metal mesh with a sieve mesh size of 850 um,
and the metal mesh with a sieve mesh size of 160 pm to cobtain the particulate water-absorbing agent as a product
having a particle diameter of 150 umto 850 um (the granule sizing step). A configuration of the granule sizing apparatus
4h, which performed the granule sizing step, is as shown in Fig. 3.

[0202] Then, this particulate water-absorbing agent was packed into a packaging material container (the packaging
step).

[0203] In this Example 3, required time T1 from the start point of the pulverization step to the end of the packaging
step was 3 hours, and among the time T1, time T2 where a production object in the steps was set under reduced pressure
state was 2.8 hours (Rd value = about 93%).

Comparative Example 3

[0204] The particulate water-absorbing agent was produced similarly as in Example 3, except that the first pipeline
8a was not connected to any of the apparatuses and pipelines of Fig. 1. In this Comparative Example 1, a part which
was set under reduced pressure state was not installed. In addition, in this Comparative Example 1, collection of the
fine powders by reduced pressure was not performed (Rd value = 0%). It should be noted that, in this Comparative
Example 1, the fine powders having passed through the 150 pm metal mesh, obtained in the classification step and the
granule sizing step were put in the granulation apparatus.

Example 4

[0205] The particulate water-absorbing agent was produced similarly as in Example 3, except that 1% by mass of a
50% aqueous solution of aluminum sulfate was added, relative to the water-absorbing resin, in the cooling step.

Comparative Example 4

[0206] The particulate water-absorbing agent was produced similarly as in Comparative Example 3, except that 1%
by mass of a 50% aqueous solution of aluminum sulfate was added, relative to the water-absorbing resin, in the cooling
step.

[Performance evaluation of the particulate water-absorbing agent]

[0207] On the particulate water-absorbing agent, amount of dust (AD), content rate of the fine powders, absorbency
against non-pressure (CRC), absorbency against pressure (AAP) and saline flow conductivity (SFGC) were measured.
Measurement methods for absorbency against non-pressure (CRC), absorbency against pressure (AAP) and saline
flow conductivity (SFC) were as described above. Results thereof are shown in the following Table 1.

[Evaluation of amount of dust]

[0208] Amount of dust was measured using "Heubach DUSTMETER" (trade name), manufactured by Heubach En-
gineering GmbH (Germany). This amount of dust was obtained by measuring mass captured on a glass fiber filter paper
by suction for a predetermined period. A measurement mode was set at Type |. This measurement was performed in
atmosphere with a temperature of 25°C * 2°C, a relative humidity of 20 to 40% and under atmospheric pressure. In
detail, firstly, the particulate water-absorbing agent produced (100.00 g) was put in a rotating drum. Next, mass Da of
the glassfiberfilter paper having a holding particle diameter (JIS P3801) of 0.5 um, and a diameter of 50 nm (for example,
a trade name "GLASS FIBER GC-90" manufactured by ADVANTEC Co. Ltd., or an equivalent product thereof) was
measured in a unit of down to 0.00001 g. Next, a filter case mounted with the glass fiber filter paper was attached to the
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rotating drum. Next, the dust meter was operated for 30 minutes under condition of a drum rotation number of 30 rpm,
and a suction air volume of 20 L/min. Next, mass Db of the glass fiber filter paper, after passing a predetermined pericd,
was measured in a unit of down to 0.00001 g. By using these masses Da and Db, amount of dust, AD, was calculated
according to the following expression. The result thereof is shown in the following Table 1.

[0209]

[ Expression 6]

AD (ppm) = (Db-Da)/100.00 x 1000000

[Evaluation of content of fine powders]

[0210] The particulate water-absorbing agent (100.00 g) was classified with a metal mesh with a sieve mesh size
thereof of 150 pm to measure mass ratio of the fine powders (below 150 pm) contained in this particulate water-absorbing
agent. The result thereof is shown in the following Table 1.

[Performance evaluation of the particulate water-absorbing agent]

[0211] Onthe particulate water-absorbing agent, absorbency against non-pressure (CRC), absorbency against pres-
sure (AAP) and saline flow conductivity (SFC) were measured. Measurement methods for absorbency against non-
pressure(CRC), absorbency against pressure (AAP) and saline flow conductivity (SFC) were as described above. Results
thereof are shown in the following Table.

[0212]
Table 4
Example Cem. Example Com. Example Com. Example 4 Com.
1 Exp. 1 2 Exp. 2 3 Exp. 3 P Exp. 4
Amount of dust 30 500 50 700 30 500 50 700
AD [ppm]
Content of fine
powders [% by 03 2.8 0.3 2.3 0.3 2.8 0.3 2.3
mass)
CRC (g/g) 30.5 305 305 30.5 305 305 30.5 305
AAP [g/g] 25.1 245 24 .3 23.5 25.1 29.5 24.3 235
SFC
[x107cmB.s.g"] 32 22 53 40 32 22 53 40

[0213] As shown in Table, Examples have low generation amount of dust, and the low fine powders contained in the
particulate water-absorbing agent obtained as a product, as well as superior absorbency against non-pressure (CRC),
absorbency against pressure (AAP) and saline flow conductivity (SFC). From these evaluation results, superiority of the
present invention is obvious.

INDUSTRIAL APPLICABILITY

[0214] The production method of the particulate water-absorbing agent composed principally of the water-absorbing
resin relevant to the present invention can be applied suitably for producing absorbent articles such as hygiene materials
and the like containing absorbing bodies, for example, disposable diapers or sanitary napkins, incontinent pads and the
like.

Claims

1. A method for producing a particulate water-absorbing agent comprising:
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a polymerization step for obtaining a polymer gel;

a drying step for drying the polymer gel to obtain a dried substance;

apulverization step for pulverizing the dried substance or the polymer gelto obtain a particulate water-absorbing
resin;

a classification step for sieving the particulate water-absorbing resin; and

a transporting step for transporting the products produced in each of the steps to other steps;

wherein one or more steps selected from the pulverization step, the classification step, and the transporting
step after the pulverization step are set under reduced pressure state.

2. A method for producing a particulate water-absorbing agent comprising:

a polymerization step for obtaining a polymer gel;

a drying step for drying the polymer gel to obtain a dried substance;

a pulverization step for pulverizing the dried substance or the polymer gelto obtain a particulate water-absorbing
resin;

a classification step for sieving the particulate water-absorbing resin;

a granule sizing step for granule sizing a particulate water-absorbing agent obtained from the particulate water-
absorbing resin obtained in the classification step; and

a transporting step for transporting the products produced in each of the steps to other steps;

wherein one or more steps selected from the pulverization step, the classification step, the granule sizing step,
and the transporting step after the pulverization step are set under reduced pressure state.

A method for producing a particulate water-absorbing agent comprising:

a polymerization step for obtaining a polymer gel;

a drying step for drying the polymer gel to obtain a dried substance;

apulverization step for pulverizing the dried substance or the polymer gelto obtain a particulate water-absorbing
resin;

a classification step for sieving the particulate water-absorbing resin;

a surface cross-linking step for cross-linking the neighborhood of the surface of the particulate water-absorbing
resin obtained in the classification step to obtain a particulate water-absorbing agent;

a packaging step for filling a packaging material container with the particulate water-absorbing agent for pack-
aging; and

a transporting step for transporting the products produced in each of the steps to other steps;

wherein one or more steps selected from the pulverization step, the classification step, the surface cross-linking
step, the packaging step, and the transporting step after the pulverization step are set under reduced pressure
state.

4. A method for producing a particulate water-absorbing agent comprising:

a polymerization step for obtaining a polymer gel;

a drying step for drying the polymer gel to obtain a dried substance;

apulverization step for pulverizing the dried substance or the polymer gel to obtain a particulate water-absorbing
resin;

a classification step for sieving the particulate water-absorbing resin;

a surface cross-linking step for cross-linking the neighborhood of the surface of a particulate water-absorbing
resin obtained in the classification step tc obtain a particulate water-absorbing agent;

a granule sizing step for granule sizing the particulate water-absorbing agent;

a packaging step for filling a packaging material container with the particulate water-absorbing agent, obtained
in the granule sizing step for packaging; and

a transporting step for transporting the products produced in each of the steps to other steps;

wherein one or more steps selected from the pulverization step, the classification step, the surface cross-linking
step, the granule sizing step, the packaging step, and the transporting step after the pulverization step are set
under reduced pressure state.

5. Themethod for producing the particulate water-absorbing agent according to any one of claims 1 to 4, wherein the
pulverization step is set under reduced pressure state.
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The method for producing the particulate water-absorbing agent according to claim 3 or 4, wherein equal to or more
than 50% of the time required from the pulverization step to the packaging step is set under reduced pressure state.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 5, wherein 50%
ormore ofthe total time required forthe steps including and subsequent to the pulverization step is set under reduced
pressure state.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 7, wherein the
transporting step performed next to the pulverization step is set under reduced pressure state.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 8, wherein all
steps including and subsequent to the pulverization step are set under reduced pressure state.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 8, wherein the
transporting step comprises the transporting step by pressurization.

The method for producing the particulate water-absorbing agent according to claim 10, wherein all steps including
and subsequent to the pulverization step are set under reduced pressure state or a pressurized state.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 11, further
comprising a granulation step.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 12, wherein
degree of reduced pressure relative to atmospheric pressure of inside of the step under reduced pressure state is
over 0 kPa and equal to or lower than 10 kPa.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 13, wherein
the particulate water-absorbing resin is an irregular pulverized shaped particle of a polyacrylic acid (salt)-based
water-absorbing resin.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 14, wherein
the polymerization step is performed by continuous kneader polymerization or continuous belt polymerization.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 15, wherein
the surface cross-linking step is performed using a surface cross-linking agent, having dehydration esterification
reactivity of one cr more kinds selected from a group consisting of an oxazolidinone compound, an alkylene carbonate
compound, a polyvalent alcohol compound, and an oxetane compound, at a temperature in the range of 15010 250°C.

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 16, wherein
absorbency against non-pressure (CRC) of the particulate water-absorbing agent is equal to or higher than 15 g/g,
and saline flow conductivity (SFC) thereof is equal to or higher than 30 (x10-7.cm3.s.g1).

The method for producing the particulate water-absorbing agent according to any one of claims 1 to 17, wherein

the content of fine powders with a weight average particle diameter of below 150 pm, contained in the particulate
water-absorbing agent, is below 1% by weight relative to the total weight of the particulate water-absorbing agent.
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PATENT SPECIFICATION

Complete Accapted : Aug, 2,1929; .

COMPLETE SPECIFICATION.

Automatic Firearms.

We,
Citizen, of 3, Ziethenstrasse, Diisseldorf,

Frirz Herrace, a German

Germany, and Tzrobor Raxura, a
German Citizen, of 110, Collenbach-

strasse, Diisseldorf, Germany, do hereby

declare the nature of this invention and
in what manner the same is %0 be per-
formed, to be particularly described and
ascertained in and by the following state-

- ment :—

Our invention relates to an automatic
fire arm. to which the cartridges are fed
from the side, and the object of the inven-

_ tion is to enable a large number of shots

15

20

30

40

50

to be fired uninterruptedly, and to avoid,
notwithstanding, the use of the volumin-
ous and heavy magazines hitherto required
therefor. :

According to the invention, the fire arm
is designed to receive simultaneously two
separate cartridge magazines, adapted to
be exchanged independently of one
another and to be brought hy suitahle
nmeans successively into the range of the

members of the arm that shift the cart-

ridges in the direction of the bore of the
barrel into the cartridge chamber of the
latter. ! -

The invention further comprises means
for alternately adjusting automatically
the one or other of the two magazines for
the feed. of the cartridges and to cause,
when one magazine is empty, the firing to
be continued from the other magazine.
Means are further provided, by which
the feed from a magazine may be inter-
rupted at any time, even if it is mof yet
emptied, whereupon the other magazine
automatically undertakes the further feed-
ing of the cartridges.

Also in order that the firing should not
be unduly inferrupted on the insertion of
fresh charged magazines by restarting the
automatic operation of the azm manually,
which takes wup considerable fime, a
mechanism is provided, by which the fir-
ing of the last. present cartridge, after it
has heen inserted in the cartridge cham-
ber, is aubomatically prevented by the
trigger mechanism- of the arm  being
locked.  Continuwous firing is only re-
established when a full magazine is in-
serted in the magazine chamber.

[Price 1]-)

A preferred embodiment of the inven-
tion 1s illustrated in the accompanying
drawings as applied to an automatic barrel
recoil fire arm. = In the drawings:—

Fig. 1 is a cross section of the arm seen
from the muzzle toward the magazine
mechanism, two cartridge magazines
being. inserted. .

Fig. 2 is a top view of the magazine
mechanism,

Fig. 8 is the lateral view of an empty
opened magazine,

Fig. 4 1s a similar view of a full
magazine. .

Fig. 5 is a top view of a full magazine.

Tigs. 6 and 7 are a lateral and top
view, respectively, of a detail of the
magazine chamber.

. Tus MAGazINE CHAMBER. :
© A casing b serves as slide for the barrel
and for the breech sleeve a connected

" thereto and has, laterally arranged om it,

the magazine chamber ¢ which is open
at its outer end. A horizontal partition
¢! divides the chamber ¢ into two compart-
ments each adapted to receive a cartridge
magazine. The upper aud lower walls of
the chamber ¢ have pocket-like extensions
¢? to enable parts projecting from the
magazines to pass freely.

When the barrel assumes the firing or
run out position, the passage, leading to
the bore of the casing b of the magazine
chamber ¢, is ¢losed by the vuter wall of
‘the breech sleeve @ whilst, when the
barrel is in the recoil position, an aperture
of the sleeve o for introducing the cart-
ridge registers with the said chamber
passage, both compartments of the maga-
zine chamber opening into the inlet for
the cartridges. Two lip-shaped cartridge
feeders d project, respectively, from the
upper and lower chamber wall into the
path of the sleeve a, the feeders being
mounted on these walls and, when the
barrel is in firing position, passing into
slots-a® provided in the sleeve a.

Trr CARTRIDGE MAGAZINES.

The cartridge ‘magazines ¢, shown more
particularly in Figs. 3—b, consist of thin-
walled sheet metal boxes open.on oue of
their narrow sides. and each-is provided

“with a feeder ¢? adapted 1o be shifted
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under the action of a spring e! in the
direction toward the opening. The cart-
ridges are inserted in the magazine trans-
versely of their longitudinal axis, where-
by the feeder ¢? is forced.. back and :the
spring e! is compressed.

The opening of the magazine box is
closed by a lid f that is provided with
means for Jocking it in the open and closed
positions.  For this purpose locking
bolts g2 are mounted, so as to be displaced

vertically, in giiide blocks g on the broad .

sides of the boxes- which, after the box
has been inserted in.the chamber ¢, abut
on the upper and lower wall thereof (see

also Fig. 1). The locking bolts g% are pro--

vided with notches g' and.are pressed out-
ward by flat springs ¢° arranged below

them. In this outer position the bolts ¢2°
lock the 1id f in the -closed position -

against opening by hooks f! abutting on
the stems of the bolts g2. Tpon depress-
ing the bolts g2, the notches ¢! come oppo-
site the hooks f! of the lid /. The latter

5 ig then lifted by hand or by the pressure -

exerted by the cartridges contained in the
box, and is secured against automatic
closure by 1its hooks f! engaging the
notches g'. Upon pressure being exerted
on the lid /, the hooks #* release the

notches g, the lid passes to the closing

position and is again locked therein by

the locking bolts g? being lifted under

the action of the spring g%
MEcwaNIsSM. TOR - ALTERNATELY  AND
AUTOMATICALLY - ADJUSTING THE INTRO-

nuckp MacaziNe Boxts To T™aE FEED- -

NG PosiTIoN.

A full cariridge magazine box ¢ is ad-
justed to .a condition to feed a cartridge
into the barrel by opening the lid f by
means of a releasing mechanism provided

on each magazine compartment. When -

a magazine box e is ingerted in a compart-
ment, its lid f is in the closed position and
the upwardly projecting locking bolts ¢2
slide without obstruetion into the pocket
2,

Shafts # are mounted, respectively, on
the upper and lower chamber walls (see
Figs. 1 and 2), and on each of the shafts
is fixed two releasing levers Al so that
their cam-shaped ends A%, which project
into recesses of the chamber walls, are
opposite the locking bolts 42 of the maga-
zines boxes e. The shafts h are rocked
by the insertion and withdrawal of the
magazine boxes. -

On the side walls of the compartments
are arranged casings ¢.in which rods &
are mounted to as to be shifted toward
the barrel against the action of springs <2,
A lever A® fixed on each shaft 2 engages

a slot provided in each of the rods ! and -
65 thus serves to transmit the motion of the

rods 7* to the shafis A in the one or other
direction and to rock the shafts.  The
shaft A, mounted on the upper compart-
ment and acting by its levers 2! upon the
inserted magazine box, engages with the 70
rod ¢, of the lower compartment and vice
versa.

‘When the compartments are empty, the
cam ends A? of all releasing levers At
project under the action of the springs 2 4y
into the path of the magazine locking
bolts g2 of the lids f, the bolts assuming
their upper position. When a box e is
inserted in one of the compartments, e.g.
in the upper one, lugs ¢?, projecting from
the wall of the box (Figs. 3—9) take with
them the rods 7!, causing the springs * to
be tensioned, and thereby rocking the

‘shaft h of the lower compartment and

therewith the lower levers A! out of their gg
operative positions. At the same time
the locking bolts g® of the inserted upper
box engage if the lower magazine is
empty with the cams A% of the upper
levers -kl and are depressed by them. gp
The lid f of the upper box is consequently
lifted under the pressure exerted upon it

“ by the cartridges and is locked in the

open position by the bolts g2 and hooks 7,
as above described.

The magazine box ¢ introduced in the
upper compartment is thus adjusted for

- feeding a cartridge, while the releasing
- mechanism of the lower compartment has

been brought into an inoperative position. 4g¢
The lid # of a box introduced later on in.
the lower compartment remains closed.
This lower hox, however, rocks out of
operation the levers A' for releasing the

lid f of the upper box e.  This lid thus 4oy
remains unacted upon in the locked open
position. )

When the upper box is withdrawn, the
springs 2 of the upper compartment are
relaxed by the simultaneous withdrawal 449
of the lugs *, while the lid f of the lower
bhox. e is automatically opened by the

lower levers h! being rocked. Only one
single box is thus open and adapted to
supply cartridges 15

In order to fix the boxes in their ex-
treme positions within the compartments
against the action of the springs e' and
22, two locking levers k! are rigidly fixed
respectively on an upper and lower shaft 12¢
%k, the hook-shaped ends of the levers en-
gaging through suitable slots of the com-
partment walls with a lug e* of the walls
of the box. The locking levers %! are
pressed toward the wall by springs %2 125
coiled on the shaft & (see Fig. 1). When
a box e is introduced, its lugs et lift the
levers k!, whereupon the hooked ends of
the latter engage behind the lugs et and
thus lock the box against the action of 430
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the springs 2 and el

The levers &' may be disengaged by
hand by means of handles &% secured to the
shafts A. . When the levers %! are disen-
gaged by manipulating the handles A3,
the Tespective box e is automatically
ejected from its compartment by the
action of the springs 7.

The described release of the magazine
locking mechanism can only be effected

- after the lid f of the respective box has

been closed, as otherwise the cartridges

- still contained in the box would be ejected
- by the spring ¢' and enter the respective
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65 by the corresponding lever L.

compartment. To prevent this, a lid-
closing level [ is fixed on each shaft £,
the curved end of the lever abutting on
the middle part of the open lid f of a
box that is in the locked position in the
respective compartment. . Upon releasing

the Ievers &' by means of the handle 7°
“the level [ depresses the open lid f into

the closed position and thereby prevents
the engagement of the bolts g2 and hooks

fL. When, however, the 1id f is in the

“closed position it is at once locked again

by the bolts g2. Upon the box then being
ejected by the springs 2, the lid f of the

other box remaining in its compartment -
- member therefor.

is automatically opened. :
Wlien a magazine hox, e.g. the upper
one, has been unlocked and ejected, the
levers Al of the lower compartment, which
now press upon the bolts g2 of the lower
box, due to .the upper springs % being
relaxed, and open the lid f of this box,
will not allow the lower box to be un-
locked by the handle %% and its lid f te
be closed simultancously. To “permit
this, however, handles % are provided on
the rods !, by means of which the levers
h! may be temporarily -lifted when the
lower box ean also be unlocked by hand.
In order to close automatically an
emptied magazine box and simultaneously
open the other full one, the following
mechanism is provided. An unlocking
lever m fulerumed at m! on the chamber
wall is provided symmetrically for each
magazine box. The end m? of these
levers is formed as a stop and. projects
through a recess of the chamber wall into
the path of a lug € on the feeder €2, pro-
jecting from the side wall of the box and
running in a slot &5 of the latter.  After
the last cartridge has left the magazine
hox and entered the breech of the arm,
so that the hox is empty, the lug €5 of
the feeder ¢® hits the end m? of the lever
m and rocks the latter about its fulerum
so that the face m3 of the lever m abuts
on the lever kt, rocks the magazine mech-
anism %, %! in the unlocking direction,
while at the same time the }d f is closed
The empty

the ejecting motion of the box e
“this purpose the stop face of the lever n’
(Figs. 6 and 7) on which the lug ¢ abuts

closed magazine box is thereupon ejected
and may be re-filled and introduced anew,
while in the meantime cartridges are sup-
plied from the other magasine box.
Avtomaric TriGeErR LOCKING
MECHANISM.

An automatic trigger locking mech-
anism is provided to allow the firing to
be stopped after the last cartridge- has
been fed from a magazine box to the
barrel.  For this purpose, lugs & pro-
vided near the front end of the magazine
boxes, strilke, when the hoxes are inserted
in the compartments, against two-armed

levers n pivoted on the front wall of the

chamber ¢ and rock these levers so that
the other ends-of the latter, which engage
suitable recesses of a displaceable rod o
(Figs. 1 and 2), move this rod against the
action of a spring p. The spring p 1s
tensioned, as soon as any magazine box e
is introduced, and remains tensioned as
long as any box is in a locked state in the
compartments. A two-armed lever g is
fulecrumed on the chamber ¢, one arm of
the lever ¢ engaging in another recess
provided on the rod o, while the other arm
¢! is in connection with the trigger mech-
anism (not shown) and acts as a locking
When at least one
box is in the chamber ¢, the lever arm ¢!

> is out of the range of the trigger mech-

anism. When the single box still in the
chamber ¢ is ejected by unlocking it
manually or after the last cartridge has
been fed to the barrel, the lever n follows,

-under the action of spring p the lug ¢

that now moves toward the right, rod o 1is
shifted and rocks the Ilocking member
(lever arm) ¢! of the lever ¢ into a posi-
tion in which it locks the trigger mech-
anism. The last cartridge is still in the
cartridge chamber of the barrel, but
cannot be fired, before a full box e has
been inserted in the chamber c. :

A handle g2 of the interrupting lever ¢
allows the lever arm ¢! to be released by

“hand from the locking position, so that

the trigger is ready to fire the last cart-
ridge that has already been transferred
into the barrel.

The mechanism for interrupting the
possibility of firing thus operates in de-

pendence upon the ejecting motion of a.
-box e that has beer unlocked within the-

compartment. In order to ensure the
prevention of the last cartridge being
fired, when the empty box falls to

be ejected, as may be the case e.g. due

-to a damaged box getting jammed in the

compartment, a special safety device is
provided that operates independently of
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in inserting a box, is not- rigidly secured

-to this lever, but is arranged as a bolt s

_ which can be displaced transversely of the

10

- 20

. 25

direction in which the box is inserted
against the action of a spring r. Toward
the box the bolt s has an inclined face s,
on which the projecting Iug ef of the
tfeeder e strikes, when the last cartridge
has been supplied from the magazine box
to the barrel, shortly before the magazine
is unlocked in co-operation with the lock-
ing. mechanism , k, £!.  The projec-
tion e presses the bolt s out of the range
of the lug & so that the lever n passes
past the lug ¢ under the action of the
spring p and the locking member ¢' is
rocked into the position to lock the
trigger mechanism. .
Mops 0F OPERATION.

A full magazine box ¢ is first inserted
in one of the compartments of chamber ¢,
e.g. inthe upper compartment, and is auto-
matically locked in its feeding position
by the levers . Its lid f is then un-
locked automatically and opens under the
pressure of the cartridges in the box actu-
ated by the spring e'.  The first cartridge
abuts on the outer face of the sleeve a.
The locking member ¢! of the trigger lock-
ing mechanism 1s rocked into the inopera-
tive position, so that this mechanism is
ready to fire.  Another magazine box;

- that is now inserted in the lower compart-

4D

_of the upper compartment info the

ment, remains therein with closed lid #
and in the locked condition, this  box,
however, rocking the mechanism ht, A?
in-
operative position:,

To start the automatic operation of the -

arm, the barrel is drawn back by hand,

while at the same time is closing means

(not shown), sliding in the breech sleeve
a, is opened, whereby the passage in
sleeve @ for admitting the cartridge lies

5 opposite the first cartridge of the upper,

open magazine box ¢. This cartridge is
moved laterally under the action of the

. spring &' into the path of the sleeve ¢ and

55,

is held in this-position by the upper lip d
and the front edge ¢* of *he partition ¢!
of chamber ¢ (Fig. 1). .
‘When the barrel is run out, the rear
wall of the passage in sleeve & moves the
cartridge forward out of the range of
the lip d and of the partition ¢l. ~ The
next cartridge of the upper magazine box

. presses the first one ‘nlv the path of the

breech piece (not shown), which then

. effects in. known manner the further move-

60

. 65 magarine boxes to replace the empty and -

ment of the first cartridge into the cart-
ridge chamber of the barrel.

The fire arm 1s now loaded, and for
continuous “firing only the operation of
the trigger and the supply of the charged

automatically ejected ones are required.
When the last cartridge of the upper box
bas arrived in the path of the sleeve a,
the unlocking Iever m of the upper com-

partment, under ithe action of the lug f

of the feeder e%, lifts the locking levers £?
from the lugs e*, while at the same time
the 1id f of the empty upper magazine 1is
closed.  The latter is then ejected by the
action of the springs ¢%, which at the same
time unlock the lid f of the lower box by
the mechanism 5h3, Al, A% The lower
box thereupon undertakes the further
feed of cartridges into the path of the
movable parts of the breech without in-
ferrupting the firing.

The action of the magazine mechanism
is automatically continued, so that the
arm fires continuously, until either the
trigger is released or no charged magazine
box is inserted in due time or is not in-
serted at all to replace the .ejected box.
In this case, the firing is interrupted
shortly after the last cartridge has been
supplied from the box still present in one
of the compartments, by means of the
trigger locking mechanism €7, €%, s, n, o,
7, 9, ¢*.  The last cartridge is still in
the barrel, but remains therein without
being fired. s

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—- )

1. An automatic firearm having two
cartridge magazines which can be selec-
tively inserted for feeding cartridges into
the barrel, characterised by the firearm
being arranged so that both cartridge
magazines can be independently inserted
and removed at the same time.

2. A firearm according to Claim 1, in
which a change over device, controlled in

dependence on the condition of the cart-.

ridges in the magazines, when one maga-
zine has been emptied, automatically
brings into operation the other magazine
for feeding the cartridges into the barrel,
so that by replacing the emptied by a
filled magazine an uninterrupted fire is
obtained.

3. A firearm according to either of the
preceding claims, in which means are
provided for tha automatic ejection of an
emptied magazine.

4. A cartridge magazine for automatic
firearms according to any of the preceding
claims, in which & clesing lid {f) on the
outlet passage for the cartridges on the
magazine frame retains the inserted cart-
ridges against the action of a feeding
spring.

5. A cartridge magazine according +to

Claim- 4, in which a locking device (£,
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9% on the-one hand ensures the closed lid -
(f) against opening and on the other hand
ensures the opened lid against closing.

6. An automatic firearm- according to:
any of Claims 1—5, in which an unlock-
ing device (A or h®) is provided on each
magazine compartment and on the in-
sertion of a cartridge magazine (e) into a
compartment automatically displaces the
locking bolt (g?) securing the Lid (f) of
the magazine in- the closed position, so
that the cartridges. are released for feed=
ing into the barrel under the pressure of
the feeding springs (e%). )

7. Apparatus according to Claim-6, in-
which the unlocking devices (4!, A% pro-
vided on the two magazine compartments
for opening the lid (f) of the inserted
cartridge magazine (e), are so relatively
arranged that, on the insertion of a cart-
ridge magazine in the one compartment
and on the consequent opening of its lid
(f) in order to feed a cartridge by the
corresponding unlocking device (h*, h?),
the unlocking device of the second maga-
zine compartment is withdrawn from the
action of the second inserted cartridge
magazine, of which the lid remains closed,
and that, conversely, on withdrawing a
cartridge magazine from ome compart-
ment, the unlocking device of the other
compertment acts automatically upon the
second magazine in the direction to unlock
its closed lid. . .

8. Apparatus according to Claim 7, in
which, on the insertion of a magazine (e)
in one of the two magazine compartments,
the magazine is displaced against a spring
resistance by a lug (%) acting on a mem-
ber (i} connected with the device (h* for
unlocking the lid of a magazine inserted
in the second magazine chamber, so that
the unlocking member of the second
chamber is displaced, while on withdraw-
ing the magazine from the first magazine
compartment, the spring loaded member
15 returned. under the action of its spring
into its original position and the unlock-
ing member brings the second compart- -
ment again into operative position for
opening a magazine. ) .

9. Apparatus according to Claim 8, in
which the members () which are spring
loaded and control the unlocking appara-
tus (A%, h?) for opening the cartridge
magazine are displaceable in the direc-
tion in which the magazines are inserted
into the compartments, so that they serve
at the same time for ejecting the maga-
zines if they are not locked in their end
positions in the magazine chambers.

10. An automatic firearm with cart-
ridge magazines according to any of
(Olaims 1—9, in which a locking device
(k, &%) for holding a cartridge magazine

inserted. in the magazine chamber in its

end: position is connected with a lever ()
which, when the locking gear (&, A!) is

moved to release the cartridge magazine,

closes the open 1lid (f) of the latter.
11. An automaticfirearmwith cartridge
magazines. according to any of Claims

1—10, in which handles (£*) are provided
on the operating lever arms of the maga-.

zine locking devices (k, k') .or on the
magazine lid closing deviees (I) coupled
with these, which selectively unlock the
magazines and at the same time easily
close the lids (f). ) -

_12. Antomatic -firearms- with cartridge
magazines according to any of Claims
1—10, provided with mechanism, for
example a lever (m) on the magazine
chamber (¢) co-operating with a lug (ef)
of the feeder {¢?), which is positively con-
nected with the magazine locking device
(k, &Y and with the magazine lid closing
device (I) connected to the latter, and,
after the last cartridge has been fed from
a magazine into the breech, automatically
moves the magazine locking deviee (k, &)
in the direction for unlocking, and at the
same time closes the magazine lid (f).

13. Automatic firearms with cartridge
magazines according to any of the pre-
ceding claims, in which handles (%) on
the unlocking devices (ht, h2, %) for the
magazine lids (f) are adapted to be manu-
ally operated in order to displace the un-
locking members (%2) from their operat-
ing positions in which the magazine lids
(f) are opened.

14, Automatic firearms with cartridge
magazines according to any of the pre-
ceding claims, characterised by a device
(n, 0, p, @), which, after the last cartridge
has been fed into the barrel from the
cartridge magazines, or after a cartridge
has been fed before the feeding has been
interrupted, is automatically set in move-
ment and by the insertion of a locking
member (g') into the trigger apparatus
prevents the firing of this cartridge.

15. Apparatus according to Claim 14,

in which the locking member {g!) of the

interrupting device,  with or without the
medinm of inserted transmission mem-
bers (n, o), on the insertion of a magazine
into a magazine compartment is displaced
against the action of a spring (p) by a
projection (e') on the magazine chamber
from the position in which it locks the
trigger, and releases the latter until it
is released, either automatically or
manually, after the unlocking and ejec-
{ion of both magazines (e), and takes up
its locking position again under spring
control.

18. Apparatus according to Claim 14
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on the intérrupting deviece (g, g*) which

manually ejects the locking members (g%)

which are in the locking position, so that
_the trigger is released for firing the last
5 -cartridge remaining in the barrel.

17. . Automatic Brearms with trigger
locking device aceording to Claim 15, in
which to ensure that the firing is inter-
rupied by preventing the unlocked maga-

10 zine from being ejected from the magazine

chamber, the locking member (g') is re-
leased, to enable it to assume again its
locking position, independently of the

ejection movement of the magazine, while,

shortly before the magazine is unlocked

the contact surface formed as a bolt of the
trigger locking member (g%} or ifs actuat-
ing means (n) is removed from the action
of lugs (¢") on the magazines which tend
to force it back. S

Dated this 2nd day of May, 1928.
ABEL. (& IMRAY, -
Agents for the Applicants, -
30, Southampton- Buildings, London, -
9

- e

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Ltd.—1929.
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PCT/US2011/035801 19.10.2011

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: DAVID RANDALL
DICKSTEIN SHAPIRO LLP
2049 CENTURY PARK EAST SUITE 700
LOS ANGELES, CA 90067-3109

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(daymontiyear) 1 Q9 QCT 2011

Applicant’s or agent’s file reference
H6845.1001-PC

FOR FURTHER ACTION  See paragraphs 1 and 4 below

International application No.
PCT/US2011/035801

International filing date

(day/month/year) 09 May 2011

Applicant. HOBBEEZONE, INC.

international search report.

4. Reminders

1. E The applicant is hereby notified that the international search report and the writtcn opinion of the Intecrational Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For more detailed instructions, see PCT Adpplicant’s Guide, International Phase, paragraphs 9.004 - 9.011.

2. D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

3. D With regard te any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Burcau. The International Burcau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the
priority date, these comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the

_International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.htm! and the
PCT Applicant’s Guide, National Chapters.

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Name and mailing address of the ISA/ Aauthorized officer

Blaine R. Copenheaver

PCT Helpdesk: §71-272-4300
Tclephone No. PCTOSP: 571-272-7774

Form PCT/ISA/220 (July 2010)
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PCT/US2011/035801 19.10.2011

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
H6845.1001-PC ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2011/035801 09 May 2011 10 May 2010

ABREERY ONE, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Burcau.

This international search report consists of a total of ﬁ sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report

a. With regard to the language, the international search was carricd out on the basis of:
the international application in the language in which it was filed.

D a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1.

2. I:] Certain claims were found unsearchable (see Box No. II).
3. Z> Unity of invention is lacking (see Box No. I1I).

4. With regard to the title,
IZ] the text is approved as submitted by the applicant.
I:] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
I:] the text is approved as submitted by the applicant.

IZ the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. 1V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 1
as suggested by the applicant.
as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. I:I none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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PCT/US2011/035801 19.10.2011

INTERNATIONAL SEARCH REPORT International applica[ion No.
PCT/US2011/035801

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

A device for projecting a soft-projectile made from a super absorbent polymer, the device comprising a holder designed for containing
the soft- projectile made from a super absorbent polymer; and a firing mechanism operatively arranged to accelerate the holder from a
firing position, wherein the holder for the soft-projectile may translate between a a firing position and a launch point for the

soft-projectile.

Form PCT/ISA/210 (continuation of first sheet (3)) (July 2009)
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PCT/US2011/035801 19.10.2011

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2011/035801

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - F41B 11/14 (2011.01)
USPC - 124/16

According to International Patent Classification (IPC) or to both national classification and 1PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8B) - ): F41B 11/00, 11/14; F42B 12/34, 12/72, 30/00 (2011.01)
USPC - 124/1, 16, 17,63, 79

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 71,162 A (HALL) 19 November 1867 (19.11.1867) entire document 1-12, 27

Y US 7,004,813 B2 (ZULOFF) 28 February 2006 (28.02.2006) entire document 1-12, 18-20, 22-23, 27

Y US 6,386,293 B1 (BARTLETT) 14 May 2002 (14.05.2002) entire document 1-20, 22-27

Y US 3,408,997 A (RUYMBECKE et al) 05 November 1968 (05.55.1968) entire document 4,10

Y US 3,631,555 A (HURST et al) 04 January 1972 (04.01.1972) entire document 13-20, 22-26

Y GB 316,645 A (HERLACH et al) 02 August 1929 (02.08.1929) entire document 13-17, 23

Y US 5,622,159 A (LIU et al) 22 April 1997 (22.04.1997) entire document 22-23

Y US 3,472,218 A (LA MERS) 14 October 1969 (14.10.1969) entire document 24-25

Y US 2009/0145412 A1 (BARISH) 11 June 2008 (11.06.2009) entire document 25

|:| Further documents are listed in the continuation of Box C. D

*  Special categories of cited documents: “T”  later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international  “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

g"eg;ﬁ‘)rg:;ﬁz“(sa‘; ;hecll)‘\_:gg;:auon date of another citation or other “Y” document of particular relevance;_the claimed invention cannot be

pe N pe . . considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the internaticonal filing date but laterthan  «.g»

the priority date claime document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
07 October 2011 " 9 O CT ZO-”

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. .Bo)f 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: §71-272-4300

Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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PCT/US2011/035801 19.10.2011

PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: DAVID RANDALL
DICKSTEIN SHAPIRO LLP

2049 CENTURY PARK EAST SUITE 700
LOS ANGELES, CA 90067-3109

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year)

190CT 20Mm

Applicant’s or agent’s file reference

H6845.1001-PC

FOR FURTHER ACTION

See paragraph 2 below

International application No.
PCT/US2011/035801

International filing date (day/month/year)
09 May 2011

Priority date (day/month/year)
10 May 2010

IPC(8) - F41B 11/14 (2011.01)
USPC - 124/16

International Patent Classification (IPC) or both national classification and IPC

Applicant HOBBEEZONE, INC.

Box No. I
D Box No. I1

Priority

2. FURTHER ACTION

1. This opinion contains indications relating to the following items:

Basis of the opinion

citations and explanations supporting such statement

Certain defects in the international application

I:I Box No. Il

m Box No. IV Lack of unity of invention
}2 Box No. V

I___I Box No. VI  Certain documents cited
D Box No. VII

Box No. VIII Certain observations on the international application

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this Intemational Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of complction of this opinion

07 October 2011

Authorized officer:
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2011)
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PCT/US2011/035801 19.10.2011

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/035801
Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
m the international application in the language in which it was filed.

I:] a translation of the international application into which is the language of a
translation furnished for the purposes of intcrnational search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
10 this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence discloscd in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
I:] on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

S. Additional comments:

Form PCT/ISA/237 (Box No. 1) (July 2011)
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PCT/US2011/035801 19.10.2011

WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/035801

Box No.IV  Lack of unity of invention

1. & In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the appicable time limit:
paid additional fees

I:l paid additional fees under protest and, where applicable, the protest fee
I:] paid additional fces under protest but the applicable protest fee was not paid
D not paid additional fees

2. D This Authority found that the requirement of unity of invention is not complied with and chose not 1o invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with

not complied with for the following reasons:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-12, and 27, drawn to a device for projecting super-absorbent polymer projectiles.
Graup II, claims 13-26, drawn to super-absorbent polymer projectiles, a method for forming super-absorbent polymer projectiles, and a
magazine adapted to hold and form super-absorbent polymer projectiles.

The inventions listed as Groups | and |l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention is an apparatus comprising a projector adapted to project projectiles as claimed therein and is not present in the
invention of Group II; the special technical feature of the Group Il invention is a super-absorbent polymer projectile and a magazine for
holding and forming a plurality of super-absorbent polymer projectiles as claimed therein and is not present in the invention of Group 1.

Since none of the special technical features of the Groups | and |l inventions is found in more than one of the inventions, unity of
invention is lacking.

4. Consequently, this opinion has been established in respect of the following parts of the international application:

<] all parts

D the parts relating to claims Nos.

Form PCT/ISA/237 (Box No. IV) (July 2011)
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PCT/US2011/035801 19.10.2011

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/035801
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1.  Statement
Novelty (N) Claims 1-27 YES
Claims None NO
Inventive step (IS) Claims 21 YES
Claims 1-20, 22-27 NO
Industrial applicability (1A) Claims 1-27 YES
Claims None NO

2. Citations and explanations:

Claims 1-3, 5-9, 11 and 12 lack an inventive step under PCT Article 33(3) as being obvious over Hall modified by Zuloff and Bartlett.

Regarding Claim 1, Hall discloses a device (Fig. 1) for projecting a projectile (pellets/balls, Fig. 1), the device comprising: a projectile
pusher (pellet/ball descends into barrel b when cyclinder/piston d, Fig. 1, is retracted to establish a firing postion); and a fiing mechanism
operatively arranged to accelerate the projectile pusher (cyclinder/piston d, Fig. 1) from a firing position (“The combination and
arrangement of the catchlever f, the slider h, the trigger i, the spring k, and the cam or inclined plane m, the whole being as specified and
for effecting the retraction of the piston, contraction of the spring, and the discharge of the piston in manner as described. ", C. 2, and
“discharged from the piston, so as to permit the elastic force of the spring to smartly throw the piston forward.”, Col. 2, Lns. 1-3); but fails
to explicitly teach a device for projecting a projectile wherein the projectile is a soft-projectile; the projectile pusher is a holder designed for
containing the soft-projectile; and wherein the soft-projectile is made from a super absorbent polymer.

Zuloff, however, discloses a device for projecting a projectile (Figs. 1-8) wherein the projectile is a soft-projectile (“the projectile 16 is a
disk made of a soft material such as foam."”, Col. 3, Lns. 31-32); the projectile pusher is a holder designed for containing the soft-projectile
(the proximal end of plate 30 is designed to hold flat round projectiles: “an engaging plate 30 that slidably pushes a projectile 16 from the
cartridge 14 to a staging area in position to being engaged by the launching mechanism 20.”, Col. 3, Lns. 36-38 and Fig. 4). It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the soft-projectile holder approach of Zuloff with the
disclosure of Hall to facilitate the launching of a soft-projectile.

In addition, Bartlett teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious
to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Hall to launch a projectile comprised of super absorbent polymer.

Regarding Claim 2, Hall modified by Zuloff and Bartlett discloses the device for projecting a soft-projectile made from a super
absorbent polymer of Claim 1. Hall further teaches of device wherein the holder (cyclinder/piston d, Fig. 1) is slideably contained by the
device (“discharged from the piston, so as to permit the elastic force of the spring to smartly throw the piston forward.”, Col. 2, Lns. 1-3).

Regarding Claim 3, Hall modified by Zuloff and Bartlett discloses the device for projecting a soft-projectile made from a super absorbent
polymer of Claim 2. Hall further teaches of device wherein the holder (cyclinder/piston d, Fig. 1) translates between the firing position and
a release point for the soft-projectile (“The combination and arrangement of the catchlever f, the slider h, the trigger i, the spring k, and the
cam or inclined plane m, the whole being as specified and for effecting the retraction of the piston, contraction of the spring, and the
discharge of the piston in manner as described. *, Cl. 2, and “discharged from the piston, so as to permit the elastic force of the spring to
smartly throw the piston forward.”, Col. 2, Lns. 1-3).

Regarding Claim 5, Hall modified by Zuloff and Bartlett discloses the device for projecting a soft-projectile made from a super absorbent
polymer of Claim 1. Hall further teaches of device wherein the firing mechanism is incapable of storing energy independent of a user (the
operator of the toy pistol in Fig. 1 must retract spring e to store energy for projecting a pellet: “By sliding the trigger and its slide forward
and backward the catch will be made to take upon the piston to draw it against the spring to contract such spring”, Col. 1, Lns. 41-45).

Regarding Claim 6, Hall modified by Zuloff and Bartlett discloses the device for projecting a soft-projectile made from a super absorbent
polymer of Claim 1. Hall further teaches of device wherein air pressure is used to launch the soft-projectile from the device.

Zuloff, however, discloses a device (Figs. 1A/1B) wherein air pressure is used to launch (“A ball magazine defines an air pressure
chamber that receives a compressible ball and has an opening that is smaller than the ball so that the ball is discharged through the
opening only when a predetermined force due to air pressure in the chamber is applied to it, whereupon the ball is deformed and is
discharged from the magazine”, Abstract ) a soft-projectile (“A spherical, moderately compressible bali B”, Col. 6, Ln. 53). It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the air pressure projection approach of Zuloff with the
disclosure of Hall to launch an easily deformed projectile.

(Continued in Supplemental Boxes)

Form PCT/ISA/237 (Box No. V) (July 2011)
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PCT/US2011/035801 19.10.2011

WRITTEN OPINION OF THE Intemnational application No.

INTERNATIONAL SEARCHING AUTHORITY
PCT/US2011/035801

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:

Box V

Regarding Claim 7, Hall discloses a projectile toy (Fig. 1) for launching a projectile (pellets/balls, Fig. 1) free flight (“to allow the
rearmost one of the beans or balls to fall from the magazine into the barrel. The discharge of the piston against such ball by the force of
the spring will expel the ball from the barrel.”, Col. 2, Lns. 15-19), the toy comprising: a holder (distal end cyclinder/piston d, which
interfaces with pellet/ball, Fig. 1) of designed for receiving a projectile (pellet/ball descends into barrel b when cyclinder/piston d, Fig. 1, is
retracted to establish a firing postion); and an energy transfer device (spring e, Fig. 1) operatively arranged with respect to a launching
position to transfer energy into motion of the projectile (“The combination and arrangement of the catchlever f, the slider h, the trigger i, the
spring k, and the cam or inclined plane m, the whole being as specified and for effecting the retraction of the piston, contraction of the
spring, and the discharge of the piston in manner as described. ", Cl. 2, and “discharged from the piston, so as to permit the elastic force of
the spring to smartly throw the piston forward.”, Col. 2, Lns. 1-3); but fails to explicitly teach a projectile toy wherein the projectile is made
from a super absorbent polymer.

Zuloff, however, discloses a projectile toy (Figs. 1-8) for projecting a non-rigid projectile (“the projectile 16 is a disk made of a soft
material such as foam.”, Col. 3, Lns. 31-32). It would have been obvious to one of ordinary skill in the art at the time of the invention to use
the non-rigid projectile approach of Zuloff with the disclosure of Hall to use a spring actuated device to launch a soft-projectile.

In addition, Bartlett teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been cbvious
to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Hall to launch a projectile comprised of super absorbent polymer.

Regarding Claim 8, Hall modified by Zuloff and Bartlett discloses the projectile toy of Claim 7. Hall further teaches of device wherein the
holder {cyclinder/piston d, Fig. 1) is slideably contained by the toy (“discharged from the piston, so as to permit the etastic force of the
spring to smartly throw the piston forward.”, Col. 2, Lns. 1-3).

Regarding Claim 9, Hall modified by Zuloff and Bartlett discloses the projectile toy of Claim 8. Hall further teaches of device wherein the
holder (cyclinder/piston d, Fig. 1) translates between the launching position and a release point for the projectile (“The combination and
arrangement of the catchlever f, the slider h, the trigger i, the spring k, and the cam or inclined plane m, the whole being as specified and
for effecting the retraction of the piston, contraction of the spring, and the discharge of the piston in manner as described. ", Cl. 2, and
“discharged from the piston, so as to permit the elastic force of the spring to smartly throw the piston forward.”, Col. 2, Lns. 1-3).

Regarding Claim 11, Hall modified by Zuloff and Bartlett discloses the projectile toy of Claim 7. Hall further teaches of a projectile toy
wherein the energy transfer device is incapable of storing energy independent of a user (the operator of the toy pistol in Fig. 1 must retract
spring e to store energy for projecting a pellet: “By sliding the trigger and its slide forward and backward the catch will be made to take
upon the piston to draw it against the spring to contract such spring”, Col. 1, Lns. 41-45)..

Regarding Claim 12, Hall modified by Zuloff and Bartlett discloses the projectile toy of Claim 7. Hall fails to explicitly teach of a projectile
toy wherein the energy transfer device uses air pressure to launch the projectile from the toy.

Zuloff, however, discloses a projectile toy (Figs. 1A/1B) wherein the energy transfer device uses air pressure to launch a non-rigid
projectile (“A spherical, moderately compressible ball B*, Col. 6, Ln. 53) from the toy (“A ball magazine defines an air pressure chamber
that receives a compressible ball and has an opening that is smaller than the ball so that the ball is discharged through the opening only
when a predetermined force due to air pressure in the chamber is applied to it, whereupon the ball is deformed and is discharged from the
magazine”, Abstract ). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the air pressure
projection approach of Zuloff with the disclosure of Hall to launch an easily deformed projectile.

Claims 4 and 10 lack an inventive step under PCT Article 33(3) as being obvious over Hall modified by Zuloff, Bartlett and Ruymbecke et
al. (henceforth Ruymbecke).

Regarding Claim 4, Hall modified by Zuloff and Bartlett discloses the device for projecting a soft-projectile made from a super absorbent
polymer of Claim 3. Hall further teaches of device further comprising a barrel (barre! b, Fig. 1) having an interior in communication with the
firing position (as evident in Fig. 1) wherein the holder (cyclinder/piston d, Fig. 1) for a soft-projectile (pellets/balls, Fig. 1) translates down
the barrel such that a soft-projectile (pellets/balls, Fig. 1) launches from the barrel (“to allow the rearmost one of the beans or balls to fall
from the magazine into the barrel. The discharge of the piston against such ball by the force of the spring will expel the ball from the
barrel.”, Col. 2, Lns. 15-19); but fails to explicitly teach of a device wherein a soft-projectile translates down the barrel such that a soft-
projectile launches from the barrel with little or no contact with the interior of the barrel.

Ruymbecke, however, teaches of a device (Figs. 1 and 5-6) projectile translates down the barrel such that a projectile launches from
the barrel with little or no contact with the interior of the barrel (“The striker 9 makes contact with it at a point of impact which coincides with
its centre, and projects it in a direction defined by the line passing through the point of impact and the centre of the ball. The function of the
barrel is solely decorative”, Col. 2, Lns. 62-66). It would have been obvious to one of ordinary skill in the art at the time of the invention to
use the projection approach of Ruymbecke with the disclosure of Hall to launch an easily deformed projectile with little contact with the
interior of the barrel.

Regarding Claim 10, Hall modified by Zuloff and Bartlett discloses the projectile toy of Claim 9, but fails to explicitly teach of a projectile
toy further comprising a barrel having an interior in communication with the launching position wherein the holder translates down the
barrel such that a projectile launches from the barrel with little or no contact with the interior of the barrel.

Ruymbecke, however, teaches of a projectile toay (Figs. 1 and 5-6) comprising a barrel (1) having an interior in communication with the
launching position (as evident in Fig. 1) wherein the holder translates down the barret (striker 9, Fig. 5) such that a projectile launches from
the barrel with little or no contact with the interior of the barrel (“The striker 9 makes contact with it at a point of impact which coincides with
its centre, and projects it in a direction defined by the line passing through the point of impact and the centre of the ball. The function of the
barrel is solely decorative”, Col. 2, Lns. 62-66). It wou!d have been obvious to one of ordinary skill in the art at the time of the invention to
use the projection approach of Ruymbecke with the disclosure of Hall to launch an easily deformed projectile with little contact with the
interior of the barrel.
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Claims 13-17 lack an inventive step under PCT Article 33(3) as being obvious over Hurst et al. (henceforth Hurst) modified by Bartlett and
Herlach et al. (henceforth Herlach).

Regarding Claim 13, Hurst discloses ammunition (felt pellets, Abstract) for a projection device (pellet gun assembly 10, Fig. 1), the
ammunition comprising: a predetermined number (plurality of pellets in 44 in Fig. 1) of soft-projectiles (“pellets formed of absorbent
material, such as felt or the like, are fed individually from a magazine”, Col. 1, Lns. 39-41); and a container (“a magazine 44 that is
attached to the body 18 and which houses a plurality of cleaning pellets”, Col. 2, Lns. 21-23) for storing the predetermined number of soft
projectiles (felt pellets housed in interior cavity of 44, Fig. 1); but fails to explicitly teach ammunition for a projection device wherein the
soft-projectiles are made from a super absorbent polymer; and the container is sealed.

Bartlett, however, teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious to
one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of Hall
to create super absorbent polymer projectile.

In addition, Herlach teaches of ammunition for a projection device a projectile container (magazine e, Figs. 3-4) is sealed (“opening of
the magazine box is closed by a lid f that is provided with means for locking it in the open and closed positions.”, Pg. 2, Ls. 7-10). It would
have been obvious to one of ordinary skill in the art at the time of the invention to use the magazine closure approach of Hertach with the
disclosure of Hall to create a toy pistol magazine.

Regarding Claim 14, Hurst modified by Bartlett and Herlach disclose the ammunition for a projection device of Claim 13. Hurst further
teaches of ammunition for a projection device wherein the sealed container comprises a magazine (“a magazine 44 that is attached to the
body 18 and which houses a plurality of cleaning pellets”, Col. 2, Lns. 21-23).

Regarding Claim 15, Hurst modified by Bartlett and Herlach disclose the ammunition for a projection device of Claim 13. Hurst further
teaches of ammunition for a projection device wherein the plurality of soft-projectiles (“pellets formed of absorbent material, such as felt or
the like, are fed individually from a magazine”, Col. 1, Lns. 39-41) are hydrated (“Pellets are magazine fed to the bore of the gun and
means are provided for selectively propelling dry pellets through the tube or pellets saturated with a cleaning agent.”, Abstract).

Regarding Claim 16, Hurst modified by Bartlett and Herlach disclose the ammunition for a projection device of Claim 13, but fails to
explicitly teach of ammunition for a projection device wherein the plurality of soft-projectiles have a diameter of less than about 10
millimeters.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to allow the diameter of a plurality of
soft-projectiles to be less than about 10 millimeters, to create a non-lethal projectile, since discovering the optimum value of a result
effective variable involves only routine skill in the art.

Regarding Claim 17, Hurst modified by Bartlett and Herlach disclose the ammunition for a projection device of Claim 13, but fails to
explicitly teach of ammunition for a projection device wherein the plurality of soft-projectiles have a diameter of more than about 4mm and
less than about 9mm.

it would have been obvious to one of ordinary skill in the art at the time the invention was made to allow the diameter of a plurality of
soft-projectiles to be more than about 4mm and less than about 9mm, to create a non-lethal projectile,, since where the general conditions
of the claim are disclosed in the prior ant, discovering the optimum or workable ranges involves only routine skill in the art.

Claims 18-20 lack an inventive step under PCT Articte 33(3) as being obvious over Hurst et al. (henceforth Hurst) modified by Zuloff and
Bartlett.

Regarding Claim 18, Hurst discloses a magazine (magazine 44, Fig. 1) for a device for projecting soft-projectiles (felt pellets,
Abstract), the magazine comprising: a container (44) having an interior volume (pellets housed in interior cavity of 44, Fig. 1) having at
least one opening (opening in 44 adjacent opening 42, Fig. 1) wherein the container is configured to operatively mate with a device
(magazine 44 attached to pellet gun assembly 10 in Fig. 1) for projecting a soft-projectile (“The plunger 36 is operable in its retracted
position to expose a lateral opening 42 through which is passed pellets 16 from a magazine 44 that is attached to the body 18 and which
houses a plurality of cleaning pellets.”, Col. 2, Lns. 19-23); and a plurality of soft-projectiles made from a an absorbent material (“pellets
formed of absorbent material, such as felt or the like, are fed individually from a magazine”, Col. 1, Lns. 39-41) contained within the interior
volume (felt housed in interior cavity of 44, Fig. 1); but fails to explicitly teach a magazine wherein the soft-projectiles are made from a
super absorbent polymer.

Zuloff, however, discloses a device (Figs. 1-8) for projecting a soft-projectile (“the projectile 16 is a disk made of a soft material such as
foam.”, Col. 3, Lns. 31-32). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the soft-rigid
projectile approach of Zuloff with the disclosure of Hurst to use a spring actuated device to launch a soft-projectile.

In addition, Bartlett teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (ClI. 1). It would have been obvious
to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Hurst to launch a projectile comprised of super absorbent polymer.

Regarding Claim 19, Hurst modified by Zuloff and Bartlett discloses the magazine for a device for projecting soft-projectiles of Claim 18.
Hurst further teaches of magazine for a device wherein the plurality of soft-projectiles made from a super absorbent polymer are
dehydrated (“Peilets are magazine fed to the bore of the gun and means are provided for selectively propelling dry pellets through the tube
or pellets saturated with a cleaning agent.”, Abstract).

Regarding Claim 20, Hurst modified by Zuloff and Bartlett discloses the magazine for a device for projecting soft-projectiles of Claim 18.
Hurst further teaches of magazine for a device wherein the plurality of soft-projectiles made from a super absorbent polymer are hydrated
(“Pellsts are magazine fed to the bore of the gun and means are provided for selectively propelling dry pellets through the tube or pellets
saturated with a cleaning agent.”, Abstract).
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Claim 22 lacks an inventive step under PCT Article 33(3) as being obvious over Hurst et al. (henceforth Hurst) modified by Zuloff, Bartlett
and Liu et al. (henceforth Liu).

Regarding Claim 22, Hurst modified by Zuloff and Bartlett discloses the magazine for a device for projecting soft-projectiles of Claim 18.
Hurst further teaches of a magazine for a device wherein a first opening of the at least one opening (opening in 44 adjacent opening 42,
Fig. 1) is designed to allow projectiles to transfer into a projection device (“The plunger 36 is operable in its retracted position to expose a
lateral opening 42 through which is passed pellets 16 from a magazine 44 that is attached to the body 18 and which houses a plurality of
cleaning pellets.”, Col. 2, Lns. 19-23); but fails to explicitly teach of a magazine for a device wherein hydrated soft-projectiles transfer into a
projection device.

Liu, however, teaches of magazine for a device wherein hydrated soft-projectiles (flowable semi-solid material forms the toy weapon
projectile, Abstract and Col. 11, Lns. 42-50) transfer into a projection device (“The extruder may be operated separately from the air pump
or linked with the air pump for simultaneous operation to feed a charge of the shapeless, flowable solid material into the nozzle member
before or while the air pump is reciprocated.”, Abstract, wherein the nozzle member 60 in Figs. 1-2 is downstream of reservoir 42 and
piston 45). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the flowable, semi-solid projectile
material approach of Liu with the disclosure of Hurst to launch a non-lethal projectile.

Claim 23 lack an inventive step under PCT Article 33(3) as being obvious over Hurst et al. (henceforth Hurst} modified by Zuloff, Bartlett,
Liu et al. (henceforth Liu)and Herlach et al. (henceforth Herlach).

Regarding Claim 23, Hurst modified by Zuloff, Bartlett and Liu discloses the magazine for a device for projecting soft-projectiles of
Claim 22, but fails to explicitly teach of a magazine further comprising a locking mechanism that prevents the first opening from opening
unless the magazine is mated with the projection device.

In addition, Herlach teaches of a magazine (magazine e, Figs. 3-4) for a projection device (automatic firearm, Abstract) comprising a
locking mechanism (locking bolt g2, Figs. 3-4) that prevents the first opening (the opening in the left end of magazine e in Figs. 34) from
opening unless the magazine is mated with the projection device ("when a box e is inserted into one of the compartments....The lid f...is
consequently lifted”, Pg. 2, Lns. 78-95). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the
magazine opening and closure approach of Herlach with the disclosure of Hall to create a toy pistol magazine.

Claim 24 lacks an inventive step under PCT Article 33(3) as being obvious over La Mers modified by Bartlett and Hurst et al. (henceforth
Hurst).

Regarding Claim 24, La Mers discloses a method of producing soft-projectiles (‘“The wet sponge projectile may be placed in containers
to facilitate general handling and to facilitate loading into the gun.”, Col. 2, Lns. 26-28), the method comprising: placing an absorbent
projectile in a liquid (“The wetting agent applied to the sponge projectile may be water or a variety of other liquids. The enjoyment obtained
from play with the gun can be greatly increased by using a disappearing dye.”, Col. 5, Lns. 30-31); allowing time for the absorbent
projectile to absorb the liquid and form projectiles (the “wet sponge projectile”, Col. 2, Lns. 26, will quickly absorb water due to the inherent
absorption properties of sponge); and placing the absorbent projectile in a magazine (“The wet sponge projectile may be placed in
containers to facilitate general handling and to facilitate loading into the gun.”, Col. 2, Lns. 26-28); but fails to explicitly teach of a method
wherein the absorbent projectile is comprised of a super absorbent polymer; of a plurality of soft-projectile housed in a magazine.

Bartlett, however, teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious
to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of La
Mers to create a projectile comprised of super absorbent polymer.

In addition, Hurst teaches of a method wherein a magazine (pellets housed in interior cavity of 44, Fig. 1) houses a plurality of soft-
projectiles (felt pellets, Abstract, and “pellets formed of absorbent material, such as felt or the like, are fed individually from a magazine”,
Col. 1, Lns. 39-41). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the magazine filled with
soft-projectite approach of Hurst with the disclosure of La Mers to provide the ammunition for a spring actuated toy gun.
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Claim 25 lacks an inventive step under PCT Article 33(3) as being obvious over La Mers modified by Bartlett, Hurst et al. (henceforth
Hurst) and Barish.

Regarding Claim 25, La Mers modified by Bartlett and Hurst discloses the method of producing soft-projectiles of Claim 24, but fails to
explicitly teach wherein the step of placing the plurality of pieces of super absorbent polymer in a magazine is performed before the step of
placing the plurality of pieces of a super absorbent polymer in a liquid.

Barish, however, teaches of a method of producing a wet projectile wherein the step of placing the projectiles in a magazine is
performed before the step of placing the plurality of pieces of a super absorbent polymer in a liquid (wetting of balls 5 via nozzle 42, Fig. 1
and Para. [0040], while the balls are housed in holder 6). It would have been obvious to one of ordinary skill in the art at the time of the
invention to use the wetting of projectiles approach of Barish with the disclosure of La Mers to provide wetted ammunition for a spring
actuated toy gun.

Claim 26 lacks an inventive step under PCT Article 33(3) as being obvious over Hurst et al. (henceforth Hurst) modified by Bartlett.

Regarding Claim 26, Hurst discloses a kit for making a plurality of soft-projectiles (felt pellets, Abstract), the kit comprising: a
predetermined quantity of dehydrated soft-projectiles (“Pellets are magazine fed to the bore of the gun and means are provided for
selectively propelling dry pellets through the tube or pellets saturated with a cleaning agent.”, Abstract) stored in a container (pellets
housed in interior cavity of 44, Fig. 1); adding the dehydrated soft-projectiles into a interior chamber of a magazine (felt pellets housed in
magazine 44 in Fig. 1); and hydrating the dehydrated projectiles (supplying cleaning agent to saturate pellets, Abstract and Cl. 4); but fails
to explicitly teach wherein the dehydrated soft-projectiles comprising a super absorbent polymer; and providing instructions for adding the
dehydrated soft-projectiles into a interior chamber of a magazine.

Bartlett, however, teaches of a device (Figs. 1, 3, 6 and 8) wherein the soft-projectile comprises a super absorbent polymer (Cl. 1). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of
Bartlett with the disclosure of Hurst to launch a projectile comprised of super absorbent polymer.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to include instructions, such as
instructions for adding the dehydrated soft-projectiles into a interior chamber of a magazine, to enable a user to properly use a toy kit that
is comprised of multiple components that must be combined/attached in a specific way, since the inclusion of instructions in a kit or toy to
be used by a child is well known in the art.

Claim 27 lacks an inventive step under PCT Article 33(3) as being obvious over Zuloff modified by Hall and Bartlett.

Regarding Claim 27, Zuloff discloses a mechanism (Fig. 4) for a projectile toy (Fig. 1). the mechanism comprising: a holder adapted to
hold a soft-projectile (the proximal end of plate 30 is designed to hold flat round projectiles: “an engaging plate 30 that slidably pushes a
projectile 16 from the cartridge 14 to a staging area in position to being engaged by the launching mechanism 20.", Col. 3, Lns. 36-38 and
Fig. 4, wherein “the projectile 16 is a disk made of a soft material such as foam.”, Col. 3, Lns. 31-32), and an attachment mechanism (the
elongated distal end of 30 provides a mechanism for interacting with the rest of launching mechanism 20, Figs. 4 and 8, wherein the distal
end of 30 facilitates the sliding of 30 within launching channel 38) connected to the soft-projectile holder (proximal end of 30) wherein the
attachment mechanism is designed to mate to a firing mechanism of the projectile toy (“the next actuation of the trigger 28 to allow
projectile 16¢ to come in contact with the engaging plate 30, projectile 16b will be slidably pushed forward to engage the driver disk 34 and
idler disk 36 of the launching mechanism 20. With the power switch 42 actuated, the driver motor 32 imparts a rotational force to the driver
disk 34, which along with the idler disk 36, engages the projectile 16 and expels the projectile 16 through launching channel 38 and exits
opening 26.7, Col. 4, Lns. 20-28); but fails to explicitly teach a mechanism for a projectile toy wherein the mechanism is an adaptation
mechanism; and wherein the soft-projectile is made from a super absorbent polymer.

Hall, however, teaches of a mechanism for securing a firing plunger/piston within a projectile toy (as evident from Fig. 1, cyclinder/
piston d is mated to spring e by a press-fit type connectio, wherein the diameter of the proximal end of cyclinder/piston d is such that d
snuggly fits within the interior of spring e). It would have been obvious to one of ordinary skill in the art at the time of the invention to use
the firing plunger/piston securing mechanism of Hall with the disclosure of Zuloff to change out the firing plunger/piston within a toy pistol.

In addition, Bartlett teaches of a device (Figs. 1, 3, 6 and 8) wherein the soft-projectile comprises a super absorbent polymer (Cl. 1). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of
Bartlett with the disclosure of Zuloff to launch a projectile comprised of super absorbent polymer.

It would have been obvious to one of ordinary skill in the art at the time the invention was made that the press-fit plunger/piston
securing mechanism of Hall is suitable as a retrofit/adaptation mechanism, since an alternative plunger/piston can be readily placed within
the pistol by using reasonable force to remove the original plunger/piston and then press-fitting in a replacement plunger/piston, to retrofit a
toy pistol to shoot different shaped projectiles, since press-fit connections are well known in the art.
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Claim 21 meets the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or fairly suggest certain subject matter in
the claim, as follows:

As to Claim 21, the prior art of record, individually or in combination, does not teach or fairly suggest of a magazine for a device for
projecting soft-projectiles comprising a screen covering a first opening of the at least one openings wherein the screen is designed to allow
dehydrated soft-projectiles made from a super absorbent polymer to pass through.

The following prior art is made of record to support and further define the reasons for allowance of base Claim 21:

Hurst modified by Zuloff and Bartlett disclose the components and features of the magazine for a device for projecting soft-projectiles in
Claim 18 above, but do not teach, either alone, together, or in combination with the prior art of record, of a magazine for a device for
projecting soft-projectiles comprising a screen covering a first opening of the at least one openings wherein the screen is designed to allow
dehydrated soft-projectiles made from a super absorbent polymer to pass through.

Claims 1-27 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

A device for projecting a soft-projectile made from a super absorbent polymer, the device comprising a holder designed for containing
the soft-projectile made from a super absorbent polymer; and a firing mechanism operatively arranged to accelerate the holder from a
firing position. In ancther embodiment the holder of the soft-projectile launching system is slideably contained by the device. In another
embodiment, the holder for a soft-projectile translates between the firing position and a launch point for the soft-projectile. In yet another
embodiment the soft-projectile launching system further comprises a barrel having an interior in communication with the firing position
wherein the holder for a soft-projectile translates down the barrel such that a soft-projectile launches from the barrel with little or no

contact with the interior of the barrel.
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Box No. | Basis of the opinion

Box No. Il Priority
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Box No. V. Reasoned statement under Rule 43b/s.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain documents cited
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International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
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Box No. | Basis of this opinion

W

W

With regard to the language, this opinion has been e¢stablished on the basis of:
[Z| the international application in the language in which it was filed.

I:I a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

r__] This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43b6is.1(a))

With regurd to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
cstablished on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

b. (time)
in the international application as filed

together with the international application in clectronic form

NN

subscquently to this Authority for the purposes of scarch

D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished. the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed. as appropriate. were furnished.

Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement
1. Statement
Novelty (N) Claims 1-17 YES
Claims None ’ NO
Inventive step (IS) Claims 5,10-14 YES
Claims 1-4, 6-9, 15-17 NO
Industrial applicability (1A) Claims 1-17 YES
Claims None . NO

2. Citations and explanations:

Claims 1-2 lack an inventive step under PCT Article 33(3) as being obvious over Zuloff modified by Bartlett, Vanmoor and Moorhouse et
al. (henceforth Moorhouse).

Regarding Claim 1, Zuloff discloses a device (Figs. 1-8) for projecting a soft-projectile (“the projectile 16 is a disk made of a soft
material such as foam.”, Col. 3, Lns. 31-32), the device comprising: a firing mechanism operatively arranged to accelerate the
soft-projectile (*The launching mechanism 20 includes a driver motor 32, a driver disk 34 connected to the driver motor 32 for engaging the
projectile 16 to expel the projectile 16 through opening 26, and an idler disk 36 for pushing the projectile 16 against the driver disk 34 and
supporting the projectile 16 to ensure the projectile 16 exits the opening 26 in a reasonably linear fashion as guided by a launching
channel 38.", Col. 3, Lns. 39-45); a magazine interface (“The cartridge 14 has a closed end 14a and an open end 14b, with the open end
14b removably attachable to the upper portion of the body 12a.”, Col. 3, Lns. 23-25); but fails to explicitly teach a device for projecting a
soft-projectile projectile wherein the soft-projectile is made from a super absorbent polymer; the magazine interface including a locking
mechanism; and a safety mechanism at the end of a barrel and designed to prevent access to the interior of the barrel.

Bartlett, however, teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious to
one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Zuloff to launch a projectile comprised of super absorbent polymer.

In addition, Vanmoor teaches of device wherein a magazine interface includes a locking mechanism (latching mechanism between
interior housing 10, Fig. 3, of cartridge clip 1 and exterior housing 2 of cartridge clip 1: “Sticking out of the perimeter of the interior housing
10 is a latch release mechanism 17 and an engaging latch 16. The engaging latch 16 is dimensioned to secure to the top of the latch plate
7 shown in FIG. 2. When the engaging latch 16 is secured to the latch plate 7, the interior housing 10 and the exterior housing 2 shown in
FIG. 2 are locked together. When pressed, the latch releasing mechanism 17 will pull the engaging latch 16 into the interior of the interior
housing 10 disengaging the interior housing 10 from the exterior housing 2. When pressed again, the latch release mechanism 17 will
push the engaging latch 16 to the exterior of the interior housing 10.", Col. 4, Lns. 26-37 and Figs. 2-8, wherein cartridge clip 1 is inserted
into the handle of the firearm in Fig. 1). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the
cartridge locking mechanism of Vanmoor with the disclosure of Zuloff to secure an ammunition magazine to a toy projectile launcher.

Moreover, Moorhouse teaches of a device for projecting a projectile comprising a safety mechanism at the end of a barrel (340, Figs.
4-7) and designed to prevent access to the interior of the barrel (“The fourth safety mechanism of the present invention is a front blocking
means 340 disposed in the barrel 16 slightly forwardly of the front end 110 of the barrel tube 108. The front blocking means 340 is
mounted for pivotal rotation on a rod 342 joumaled into the housing 12. An extension spring 344 secured one end to a housing boss 346
and at the other end to the front blocking means 340 biases the front blocking means 340 in a clockwise direction to a position abutting
housing boss 348 (see FIGS. 4-7) wherein the front blocking means 340 blocks the forward end 110 of the barrel tube 108 and traverses
the travel path of any projectile fired by the gun.”, Col. 13, Lns. 51-63). It would have been obvious to one of ordinary skill in the art at the
time of the invention to use the safety mechanism of Moorhouse with the disclosure of Zuloff to prevent accidental discharge of a
projectile.

Further, it would have been obvious to one of ordinary skill in the art at the time the invention was made to allow the exterior cartridge
clip housing of Vanmoor to be integral with the interior of the firearm handle of Vanmoor, to minimize the number of latching/locking
mechanism required to attach a magazine/clip to a projectile launcher, since the use of a one piece construction instead of the structure
disclosed in Vanmoor would have required only routine skill in the art.

Regarding Claim 2, Zuloff modified by Bartlett, Vanmoor and Moorhouse teaches of the device for projecting a soft-projectile made
from a super absorbent polymer of Claim 1. Zuloff fails to explicitly teach of a device wherein the locking mechanism includes at least one
key.

Vanmoor, however, teaches of device wherein a locking mechanism includes at least one key (latch 16 interior housing 10, Figs. 3-4
and 8). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the cartridge locking mechanism of
Vanmoor with the disclosure of Zuloff to secure an ammunition magazine to a toy projectile launcher.
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Claims 3-4 lack an inventive step under PCT Article 33(3) as being obvious over Zuloff modified by Bartlett, Vanmoor, Mocrhouse et al.
(henceforth Moorhouse) and Lee.

Regarding Claim 3, Zuloff modified by Bartlett, Vanmoor and Moorhouse teaches of the device for projecting a soft-projectile made
from a super absorbent polymer of Claim 1. Zuloff fails to explicitly teach of a device wherein the locking mechanism includes a slideable
door operatively arranged to obstruct an opening designed to receive a soft-projectile.

Lee, however, teaches of a device wherein a locking mechanism includes a slideable door/movable member operatively arranged to
obstruct an opening designed to receive a projectile (a mechanism to open a normally closed opening in a magazine, when the magazine
is attached to the collar of a gun barrel: “a shutter 74 and a compression spring 76 may be attached to the magazine 30b so as to close the
third opening 36, whereas a shutter opener 78 is attached to the collar 40b above the first opening 42 therein. The shutter 74 is
dimensioned such that it sufficiently covers the third opening 36 in the magazine 30. The shutter 74 includes a tab 80 which is engagable
with the shutter opener 78. In this case, the shutter 74 normally closes the third opening 36 in the magazine 30b by means of the elastic
force of the compression spring 76 while the plug 50 partially seals the fourth opening 38. Thus, the paint balls 60 in the magazine 30b are
not permitted to pass through the openings 36,38 therein when the magazine 30b is not engaged with the collar 40b. When the magazine
30b is engaged with the collar 30b, the shutter opener 78 is engaged with the tab 80 and biases the tab 80 as the magazine 30b is applied.
As a result, the shutter 74 gradually reveals the third opening 36 in the magazine 30b. When the magazine 30b is completely engaged with
the collar 40b, the first opening 42 in the collar 40b is in communication with the third opening 36 in the magazine 30b. Alternatively, a
shutter 74 may be provided so as to close the fourth opening 38 in the magazine 30 and the plug 50 may be located at the second position
so as to partially seal the third opening 36", Col. 6 , Lns. 40-65). It would have been obvious to one of ordinary skill in the art at the time of
the invention to use the shulter type aperture opening mechanism of Lee with the disclosure of Zuloff to allow projectiles to be removed
from a magazine only after attachment to a projectile launcher.

Regarding Claim 4, Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee teaches of the device for projecting a soft-projectile
made from a super absorbent polymer of Claim 3. Zuloff fails to explicitly teach of a device wherein the locking mechanism includes a key
receiver

Vanmoor, however, teaches of device wherein a locking mechanism includes a key receiver (latch plates 7 receive latch 16, as best
evident in Fig. 8). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the latching mechanism of
Vanmoor with the disclosure of Zuloff to secure an ammunition magazine to a toy projectile launcher.

Claims 6-9 lack an inventive step under PCT Article 33(3) as being obvious over Zuloff modified by Bartlett and Moorhouse et al.
(henceforth Moorhouse).

Regarding Claim 6, Zuloff discloses a device (Figs. 1-8) for projecting a soft-projectile (“the projectile 16 is a disk made of a soft material
such as foam.”, Col. 3, Lns. 31-32), the device comprising: a firing chamber designed for containing the soft-projectile (*an engaging plate
30 that slidably pushes a projectile 16 from the cartridge 14 to a staging area in position to being engaged by the launching mechanism
20.", Col. 3, Lns. 36-38, and “engaging plate 30 to move in the direction opposite arrow A to slidably pushes the projectile 16a into the
staging area, which is shown to be the position of projectile 16b.", Col. 4, Lns. 1-4); a firing mechanism operatively connected to the firing
chamber (“The launching mechanism 20 includes a driver motor 32, a driver disk 34 connected to the driver motor 32 for engaging the
projectile 16 to expel the projectile 16 through opening 26, and an idler disk 36 for pushing the projectile 16 against the driver disk 34 and
supporting the projectile 16 to ensure the projectile 16 exits the opening 26 in a reasonably linear fashion as guided by a launching channel
38.", Col. 3, Lns. 39-45); and a holder for a soft-projectile slideably contained by the device (the proximal end of plate 30 is designed to
hold flat round projectiles: “an engaging plate 30 that slidably pushes a projectile 16 from the cartridge 14 to a staging area in position to
being engaged by the launching mechanism 20.”, Col. 3, Lns. 36-38 and Fig. 4); and teaches of a safety mechanism (during the launch of
projectile 16, the raised, rear end of engaging plate 30, Fig. 4, is stopped by the inner, distal end of the unnumbered, oblong element that
sits upon launching channel 38, to retain engaging plate 30 within toy gun 10 for launching another projectile); but fails to explicitly teach a
device for projecting a soft-projectile projectile wherein the soft-projectile is made from a super absorbent polymer; and a safety
mechanism operatively arranged to be activated by an impact from the holder.

Bartlett, however, teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious to
one of ordinary skiil in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Zuloff to launch a projectile comprised of super absorbent polymer.

In addition, Moorhouse teaches of a device for projecting a projectile comprising a safety mechanism (340, Figs. 4-7) operatively
arranged to be activated by an impact from a holder (“The fourth safety mechanism of the present invention is a front blocking means 340
disposed in the barrel 16 slightly forwardly of the front end 110 of the barrel tube 108. The front blocking means 340 is mounted for pivotal
rotation on a rod 342 joumaled into the housing 12. An extension spring 344 secured one end to a housing boss 346 and at the other end
to the front blocking means 340 biases the front blocking means 340 in a clockwise direction to a position abutting housing boss 348 (see
FIGS. 4-7) wherein the front blocking means 340 blocks the forward end 110 of the barrel tube 108 and traverses the travel path of any
projectile fired by the gun. A J-shaped connecting member 350 is secured to the trigger 30 by a screw 352 at one end and has its free end
354 abutting a front surface of front blocking means 340 below the pivot rod 342. Movement of the trigger 30 rearwardly towards its firing
position also moves the rearwardly-facing free end 354 of the J-shaped member 350 to press against the front surface of the bJocking
means 340 so that the front blocking means 340 pivots counterclockwise against the bias of spring 344, thereby to expose the front end
110 of the barrel tube 108 and remove itself from. the travel path of the projectile (see FIGS. 20-21).", Col. 13, Lns. 51-63 and Col. 14, Lns.
1-6). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the safety mechanism of Moorhouse
with the disclosure of Zuloff to prevent accidental discharge of a projectile.
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Regarding Claim 7, Zuloff modified by Bartlett and Moorhouse teaches of the device for projecting a soft-projectile made from a super
absorbent polymer of Claim 6. Zuloff further teaches of a device further comprising a barrel (portion of the toy gun 10 in Figs. 4-5 including
taunching channel 38) wherein the holder is slideably contained within the barrel (the proximal end of plate 30 is designed to hold flat round
projectiles: “an engaging plate 30 that slidably pushes a projectile 16 from the cartridge 14 to a staging area in position to being engaged
by the taunching mechanism 20.", Col. 3, Lns. 36-38, and "Upon the next actuation of the trigger 28 to allow projectile 16¢ to come in
contact with the engaging plate 30, projectile 16b will be slidably pushed forward to engage the driver disk 34 and idler disk 36 of the
launching mechanism 20. With the power switch 42 actuated, the driver motor 32 imparts a rotational force to the driver disk 34, which
along with the idler disk 36, engages the projectile 16 and expels the projectile 16 through launching channel 38 and exits opening 26.",
Col. 4, Lns. 20-28); but fails to explicitly teach of a device wherein the safety mechanism is operatively arranged at the end of the barrel.

Moorhouse, however, teaches of a device for projecting a projectile wherein the safety mechanism (340, Figs. 4-7) is operatively
arranged at the end of a barrel (as evident from the position of 340 near the end of barrel 16 in Fig. 6). It would have been obvious to one
of ordinary skill in the art at the time of the invention to use the safety mechanism of Moorhouse with the disclosure of Zuloff to prevent
accidental discharge of a projectile.

Regarding Claim 8, Zuloff modified by Bartlett and Moorhouse teaches of the device for projecting a soft-projectile made from a super
absorbent polymer of Claim 7. Zuloff fails to expticitly teach of a device wherein the safety mechanlsm includes a plurality of shields
operatively arranged to cover the end of the barrel.

Moorhouse, however, teaches of a device for projecting a projectile wherein the safety mechamsm includes a shield (blocking means
340, Figs. 4-7) operatively arranged to cover the end of the barrel (as evident from the position of 340 near the end of barrel 16 in Fig. 6). It
would have been obvious to one of ordinary skill in the art at the time of the invention to use the safety mechanism of Moorhouse with the
disclosure of Zuloff to prevent accidental discharge of a projectile.

1t would have been obvious to one of ordinary skill in the art at the time the invention was made to allow the barre! blocking means of
Moorhouse to be a plurality of elements/shields, to allow free air flow through the barrel of an air gun, since a mere duplication of essential
working parts of a device involves only routine skill in the art.

Regarding Claim 9, Zuleff modified by Bartlett and Moorhouse teaches of the device for projecting a soft-projectite made from a super
absorbent polymer of Claim 7. Zuloff further teaches of a device wherein the safety mechanism further includes a stop operatively
arranged at the end of the barrel to be impacted by the holder (during the launch of projectile 16, the raised, rear end of engaging plate 30,
Fig. 4, is stopped by the inner, distal end of the unnumbered, oblong element that sits upon launching channel 38, to retain engaging plate
30 within toy gun 10 for launching another projectile).

Claims 15-17 lack an inventive step under PCT Article 33(3) as being obvious over Zuloff modified by Bartlett and Matsumoto et al.
(henceforth Matsumoto).

Regarding Claim 15, Zuloff discloses a launching system (Figs. 1-8) comprising: a projectile fauncher for launching ammunition (“toy
gun 10 comprises a body 12, a cartridge 14 containing a plurality of disk projectiles 16, and a triggering mechanism 18, a launching
mechanism 20", Col. 3, Lns. 19-21) made from a soft material (“the projectile 16 is a disk made of a soft material such as foam.”, Col. 3,
Lns. 31-32); wherein the projectile launcher includes a direct impact firing mechanism (“The launching mechanism 20 includes a driver
motor 32, a driver disk 34 connected to the driver motor 32 for engaging the projectile 16 to expel the projectile 16 through opening 26, and
an idler disk 36 for pushing the projectile 16 against the driver disk 34 and supporting the projectile 16 to ensure the projectile 16 exits the
opening 26 in a reasonably linear fashion as guided by a launching channel 38.", Col. 3, Lns. 39-45); and ammunition made from a soft
material ("the projectile 16 is a disk made of a soft material such as foam.”, Col. 3, Lns. 31-32) is adapted to be launched from direct
impact firing mechanism of the projectile launcher (*The launching mechanism 20 includes a driver motor 32, a driver disk 34 connected to
the driver motor 32 for engaging the projectile 16 to expel the projectile 16 through opening 26, and an idler disk 36 for pushing the
projectile 16 against the driver disk 34 and supporting the projectile 16 to ensure the projectile 16 exits the opening 26 in a reasonably
linear fashion as guided by a launching channel 38.", Col. 3, Lns. 39-45); but fails to explicitly teach a launching system wherein the soft
projectile material is made from a super absorbent polymer; and the ammunition made from a super absorbent polymer that is adapted to
be launched from direct impact firing mechanism of the projectile launcher by increasing the durability of the ammunition.

Bartlett, however, teaches of a system (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). It would have been obvious
to one of ordinary skill in the art at the time of the invention to use the super absorbent polymer material of Bartlett with the disclosure of
Zuloff to launch a projectile comprised of super absorbent polymer.

In addition, Matsumoto teaches of a system comprising a super absorbent polymer with increased durability (increased cross-linking of
a super absorbent polymer: “it is preferable that the surface cross-linking step is performed after the classification step. The surface
cross-linking step is the step for cross-linking the neighborhood of the surface of the particulate water-absorbing resin obtained in the
above-described classification step, using a surface cross-linking agent, to obtain the particulate water-absorbing agent. The "surface
cross-linking" means to increase cross-link density at the surface of the particulate water-absorbing resin.”, Para. [0057]). It would have
been obvious to one of ordinary skill in the art at the time of the invention to use the safety super absorbent polymer approach of
Matsumoto with the disclosure of Zuioff to increase the durability of a projectile.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to select the higher cross-linked, super
absorbent material of Matsumoto, to enable ammunition to withstand the impact forces of direct impact firing, to allow the launcher to be
made of a simpler hand operated plunger system, since it was within the general skill of a worker in the art to select a known material on
the basis of its suitability for the intended use.
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Regarding Claim 16, Zuloff modified by Bartlett and Matsumoto teaches of the launching system of Claim 15. Zuloff fails to explicitly
teach of a device wherein the ammunition made from a super absorbent polymer is adapted to be launched form a direct impact firing
mechanism by increasing the cross-link density of the polymers.

In addition, Matsumoto teaches of a system comprising a super absorbent polymer with increased cross-link density of the polymers
(increased cross-linking of a super absorbent polymer: “itis preferable that the surface cross-linking step is performed after the
classification step. The surface cross-linking step is the step for cross-linking the neighborhood of the surface of the particulate
water-absorbing resin obtained in the above-described classification step, using a surface cross-linking agent, to obtain the particulate
water-absorbing agent. The “surface cross-linking” means to increase cross-link density at the surface of the particulate water-absorbing
resin.”, Para. [0057]). It would have been obvious to one of ordinary skill in the art at the time of the invention to use the safety super
absorbent polymer approach of Matsumoto with the disclosure of Zuloff to increase the durability of a projectile.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to select the higher cross-linked, super
absorbent material of Matsumoto, to enable ammunition to withstand the impact forces of direct impact firing, to allow the launcher to be
made of a simpler hand operated plunger system, since it was within the general skill of a worker in the art to select a known material on
the basis of its suitability for the intended use.

Regarding Claim 17, Zuloff modified by Bartlett and Matsumoto teaches of the launching system of Claim 15. Zuloff fails to explicitly
teach of a device wherein the ammunition made from a super absorbent polymer is adapted to be launched form a direct impact firing
mechanism by reducing the absorption ratio of the super absorbent polymer.

In addition, Matsumoto teaches of a system comprising a super absorbent polymer with a reduced absorption ratio of the super
absorbent polymer (increased cross-linking of a super absorbent polymer, corresponds to a reduced capacity for absorption: it is
preferable that the surface cross-linking step is performed after the classification step. The surface cross-linking step is the step for
cross-linking the neighborhood of the surface of the particulate water-absorbing resin obtained in the above-described classification step,
using a surface cross-linking agent, to obtain the particulate water-absorbing agent. The "surface cross-linking” means to increase
cross-link density at the surface of the particulate water-absorbing resin.”, Para. [0057]). It would have been obvious to one of ordinary skilt
in the art at the time of the invention to use the safety super absorbent polymer approach of Matsumoto with the disclosure of Zuloff to
increase the durability of a projectile.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to select the higher cross-linked, super
absorbent material of Matsumoto, to enable ammunition to withstand the impact forces of direct impact firing, to allow the launcher to be
made of a simpler hand operated plunger system, since it was within the general skill of a worker in the art to select a known material on
the basis of its suitability for the intended use. .

Claims 5 and 10-14 meet the criteria set out in PCT Article 33(2)-(3) because the prior art does not teach or fairly suggest certain subject
matter in the claims, as follows:

As to Claim 5, the prior art of record, individually or in combination, does not teach or fairly suggest of a device for projecting a
soft-projectile made from a super absorbent polymer wherein the key receiver is located on a slideable door operatively arranged to
obstruct an opening designed to receive a soft-projectile.

As to Claim 10, the prior art of record, individually or in combination, does not teach or fairly suggest of a device for projecting a
soft-projectile made from a superabsorbent polymer wherein the safety mechanism further includes a trigger operatively arranged to be
activated by the stop and cause the plurality of shields to open.

As to Claim 11, the prior art of record, individually or in combination, does not teach or fairly suggest of a device for projecting a
soft-projectile wherein the firing mechanism is designed to create an increased air pressure between the plunger seal and the holder seal
when the firing mechanism is activated. -

Claims 12-14 depend from Claim 11, and therefore have novelty for at least the same reasons as does Claim 11.

The following prior art is made of record to support and further define the reasons for allowance of base Claim 5:

Zuloff modified by Bartlett, Vanmoor, Moorhouse and Lee disclose the components and features of the device for projecting a
soft-projectile made from a super absorbent polymer in Claim 4 above, but do not teach, either alone, together, or in combination with the
prior art of record, of a device for projecting a soft-projectile made from a super absorbent polymer wherein the key receiver is located on a
slideable door operatively arranged to obstruct an opening designed to receive a soft-projectile.

The following prior art is made of record to support and further define the reasons for allowance of base Claim 10:

Zuloff modified by Bartlett, and Moorhouse disclose the components and features of the device for projecting a soft-projectile made from
a super absorbent polymer in Claim 9 above,but do not teach, either alone, together, or in combination with the prior art of record, of a
device for projecting a soft-projectile made from a super absorbent polymer wherein the safety mechanism further includes a trigger
operatively arranged to be activated by the stop and cause the plurality of shields to open.
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The following prior art is made of record to support and further define the reasons for allowance of base Claim 11:

(i) Zuloff discloses a device (Figs. 1-8) for projecting a soft-projectile ("the projectile 16 is a disk made of a soft material such as foam.”,
Col. 3, Lns. 31-32), the device comprising: a firing chamber designed for containing the soft-projectile (“an engaging plate 30 that slidably
pushes a projectile 16 from the cartridge 14 to a staging area in position to being engaged by the launching mechanism 20.”, Col. 3, Lns.
36-38, and “engaging plate 30 to move in the direction opposite arrow A to slidably pushes the projectile 16a into the staging area, which is
shown to be the position of projectile 16b.", Col. 4,Lns. 1-4); a firing mechanism operatively connected to the firing chamber (“The
launching mechanism 20 includes a driver motor 32, a driver disk 34 connected lo the driver motor 32 for engaging the projectile 16 to
expel the projectile 16 through opening 26, and an idler disk 36 for pushing the projectile 16 against the driver disk 34 and supporting the
projectile 16 to ensure the projectile 16 exits the opening 26 in a reasonably linear fashion as guided by a launching channei 38.", Col. 3,
Lns. 39-45); and a holder for a soft-projectile slideably contained by the device (the proximal end of plate 30 is designed to hold flat round
projectiles: “an engaging plate 30 that slidably pushes a projectile 16 from the cartridge 14 to a staging area in position to being engaged
by the launching mechanism 20.", Col. 3, Lns. 36-38 and Fig. 4); and teaches of a safety mechanism (during the launch of projectile 16,
the raised, rear end of engaging plate 30, Fig. 4, is stopped by the inner, distal end of the unnumbered, oblong element that sits upon
Jaunching channel 38, to retain engaging plate 30 within toy gun 10 for launching another projectile). Zuloff does not teach, either alone or
in combination with the prior art of record, of a device for projecting a soft-projectile wherein the firing mechanism is designed to create an
increased air pressure between the plunger seal and the holder seal when the firing mechanism is activated.

(il Bartlett teaches of a device (Figs. 1, 3, 6 and 8) for projecting super absorbent polymer (Cl. 1). Bartlett does not teach, either alone or in
combination with the prior art of record, oof a device for projecting a soft-projectile wherein the firing mechanism is designed to create an
increased air pressure between the plunger seal and the holder seal when the firing mechanism is activated.

(iii) Hurst teaches of a device for projecting a projectile wherein a firing mechanism including a plunger (piston 30 is connected to plunger
36 via 40, Figure); a holder (plunger 36 is in direct contact with felt pellet 16 within bore 20/transfer tube 54, Figure) including a holder seal
(“An O-ring seal 123 is provided on the plunger 36 adjacent its leading end to prevent retrograde flow of propellant fluid through the bore
20.", Col. 3, Lns. 20-23). Hurst does not teach, either alone or in combination with the prior art of record, oof a device for projecting a
soft-projectile wherein the firing mechanism is designed to create an increased air pressure between the plunger seal and the holder seal
when the firing mechanism is activated.

Claims 1-17 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/30 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Request Application Number 12/973,897-Conf. #2678
, for Filing Date December 20, 2010
Continued Examination (RCE) . Romald B
Transmittal First Named Inventor ona rawer
Address to: Art Unit 3641
Mail Stop RCE
Commissioner for Patents Examiner Name M. D. David
P.O. Box 1450
Alexandria, VA 22313-1450 Attorney Docket Number | H6845.1001-US-A

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June
8, 1995, or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. | Submission required under 37 CFR 1.114 | Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action
may be considered as a submission even if this box is not checked.

a.

i Consider the arguments in the Appeal Brief or Reply Brief previously filed on
i. |:| Other
b. Enclosed
i |:| Amendment/Reply
ii. I:I Affidavit(s)/Declaration(s)

2. Miscellaneous

a. D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a

months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

iii. Information Disclosure Statement (IDS)

iv. D Other

period of

b. D Other

3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any
Overpayments, to Deposit Account No. 04-1073 .

i. RCE fee required under 37 CFR 1.17(e)
ii. Extension of time fee (37 CFR 1.136 and 1.17)
iii. |:| Other

b. D Check in the amount of $

c. Payment by credit card

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

enclosed

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED
July 23, 2013

/Paul G. Novak/ Date

Signature

55,504

Registration No.

Name (Print/Type) Paul G. Novak

| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Electronic Signature for Pia Murphy: /Pia Murphy/

Dated: _July 23, 2013

DOCSLA-112045v1
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I hereby certify that this paper (along with any paper referred to as being attached
or enclosed) is being transmitted via the Office electronic filing system in
accordance with 37 CFR § 1.6(a)(4).

Dated: July.23, 2013 Docket No.: H6845-1001-US-A

Electronic Signature for Pia Murphy: /Pia Murphy/
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Ronald Brawer et al. Allowed: May 23, 2013

Application No.: 12/973,897 Confirmation No.: 2678

Filed: December 20, 2010 Art Unit: 3641

For: SOFT-PROJECTILE LAUNCHING Examiner: M. D. David
DEVICE

INFORMATION DISCLOSURE STATEMENT (IDS)

MS RCE

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Madam:

Pursuant to 37 C.F.R. § 1.56, 1.97 and 1.98, the attention of the Patent and Trademark
Office is hereby directed to the references listed on the attached PTO/SB/08. It is respectfully
requested that the information be expressly considered during the prosecution of this application,
and that the references be made of record therein and appear among the “References Cited” on any

patent to issue therefrom.

This Information Disclosure Statement, pursuant to 37 C.F.R. § 1.114(c), accompanies

the Request for Continued Examination (37 C.F.R. § 1.114) submitted herewith.

In accordance with 37 C.F.R. § 1.98(a)(2)(ii), Applicant has not submitted copies of U.S.
patents and U.S. patent applications. Applicant submits herewith copies of foreign patents and non-

patent literature in accordance with 37 C.F.R. § 1.98(a)(2).
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Application No.: 12/973,897 Docket No.: H6845.1001-US-A-A

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure
Statement shall not be construed to mean that a search has been made or that no other material
information as defined in 37 C.F.R. § 1.56(a) exists. In accordance with 37 C.F.R. § 1.97(h), the
filing of this Information Disclosure Statement shall not be construed to be an admission that any
patent, publication or other information referred to therein is “prior art” for this invention unless

specifically designated as such.

It is submitted that the Information Disclosure Statement is in compliance with 37 C.F.R.

§ 1.98 and the Examiner is respectfully requested to consider the listed references.

The Director is hereby authorized to charge any deficiency in the fees filed, asserted to
be filed or which should have been filed herewith (or with any paper hereafter filed in this
application by this firm) to our Deposit Account No. 04-1073, under Order No. H6845.1001-US-A.

Dated: July 23, 2013 Respectfully submitted,

Electronic signature: /Paul G. Novak/
Paul G. Novak
Registration No.: 55,504
DICKSTEIN SHAPIRO LLP
1633 Broadway
New York, New York 10019
(310) 772-8300
Attorney for Applicant
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
91477 7590 07/31/2013
Dickstein Shapiro LLP DAVID, MICHAEL D
1633 Broadway
New York, NY 10019 | ART UNIT PAPERNUMBER |
3641
DATE MAILED: 07/31/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678

TITLE OF INVENTION: SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $390 $300 $0 $1190 10/31/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

) 01477 ) _75 20 0713172013 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Dickstein Shap1r0 LLP States Postal Service with sufficient postage for first class mail in an envelope
1633 Broad addressed to the Mail Stop ISSUE FEE address above, or being facsimile

roadway transmitted to the USPTO (571) 273-2885, on the date indicated below.

New York, NY 10019

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
TITLE OF INVENTION: SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $390 $300 $0 $1190 10/31/2013
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DAVID, MICHAEL D 3641 124-065000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).
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5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
| EXAMINER |
91477 7590 07/31/2013
Dickstein Shapiro LLP DAVID, MICHAEL D
1633 Broadway
New York, NY 10019 | ART UNIT PAPERNUMBER |

3641

DATE MAILED: 07/31/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 78 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 78 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
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U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
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which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application/Control Number: 12/973,897 Page 2
Art Unit: 3641

DETAILED ACTION
1. Claims 1-5 and 18-32 are allowed.
2. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHAEL DAVID whose telephone number is (571)270-
3737. The examiner can normally be reached on Monday-Friday, 9:00am-6:00pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Michael Carone can be reached on 571-272-6873. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Michael David/
Primary Examiner, Art Unit 3641
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or Fax (571) 273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"

for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

91477

DICKSTEIN SHAPIRO LLP
1633 Broadway

New York, New York 10019-6708

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.
Certificate of Mailing or Transmission

I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. ~ CONFIRMATION NO.
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A 2678
TITLE OF INVENTION:  SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE
| APPLN.TYPE | SMALLENTITY | ISSUE FEEDUE | PUBLICATION FEEDUE | PREV.PAIDISSUEFEE | TOTALFEE®S)DUE |  DATEDUE
nonprovisional yes $890.00 $300.00 $1,199.00 10/31/2013
| EXAMINER | ART UNIT CLASS-SUBCLASS |
M. D. David 3641

1. Change of correspondence address or indication of "Fee
Address” (37 CFR 1.363).

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys 1 Dickstein Shapiro LLP

D Change of correspondence address (or Change of | or agents OR, alternatively,

Correspondence Address form PTO/SB/122) attached. | (2) the name of a single firm (having as a member )

D "Fee Address" indication (or "Fee Address" Indication | & registered attorney or agent) and the names of

form PTO/SB/47; Rev 03-02 or more recent) attached. | "P to 2 registered patent attorneys or agents. If no 3

Use of a Customer Number is required.

name is listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed
for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE
Hobbeezone, Inc.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)
Manhattan Beach, California

Please check the appropriate assignee category or categories (will not be printed on the patent) : |:| Individual Corporation or other private group entity |:| Government

4a. The following fee(s) are submitted:

Issue Fee

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
|:| A check is enclosed.

Publication Fee (No small entity discount permitted) Payment by credit card.

Advance Order - # of Copies 3

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number  04-1073

5. Change in Entity Status (from status indicated above)

D a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. |:| b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature /Paul G. Novak/

Date October 30, 2013

Typed or printed name Paul G. Novak

Registration No. 55,504

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
DOCSLA-113024v1

Pet. Ex. 1018
Page 240 of 269



Application No. (if known): 12/973,897 Attorney Docket No.: H6845.1001-US-A

Certificate of Electronic Filing Under 37 C.F.R. § 1.8

| hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with 37 C.F.R. § 1.6(a)(4):

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

on October 30, 2013
Date
/Paul G. Novak/
Signhature
Paul G. Novak
Typed or printed hame of person sighing Certificate
55,504 (310) 772-8353
Registration Number, if applicable Telephone Number

Note: Each paper must have its own certificate of mailing, or this certificate must identify
each submitted paper.

Issue Fee Transmittal (1 page)
Charge $1,199.00 to credit card

DOCSLA-113024v1
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Electronic Patent Application Fee Transmittal

Application Number: 12973897

Filing Date: 20-Dec-2010

Title of Invention: SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE
First Named Inventor/Applicant Name: Keith G. Meggs

Filer: Paul Graham Novak/Pia Murphy

Attorney Docket Number: H6845.1001-US-A

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 2501 1 890 890
Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300
Pet. Ex. 1018

Page 242 of 269




Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Printed Copy of Patent - No Color 8001 3 3 9
Total in USD ($) 1199
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Electronic Acknowledgement Receipt

EFSID: 17273644
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

91477

Filer:

Paul Graham Novak/Pia Murphy

Filer Authorized By:

Paul Graham Novak

Attorney Docket Number:

H6845.1001-US-A

Receipt Date: 30-0CT-2013
Filing Date: 20-DEC-2010
Time Stamp: 18:54:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$1199

RAM confirmation Number

6682

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi

File Name Message Digest | Part/.zip

Pages
(if appl.)
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165124
1 Issue Fee Payment (PTO-85B) Iss:fs:esej'l(')l?n-gnfi-'cAtgl- pdf no 2

ba8a640f4d8675b310936bcdceeabae7bd)]
3a034

Warnings:

Information:

33832
2 Fee Worksheet (SB06) fee-info.pdf no 2
17791d4b400ea52f1cd82d220c70dc2f369
db2e
Warnings:
Information:
Total Files Size (in bytes); 198956

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/973,897 12/03/2013 8596255 H6845.1001-US-A 2678
91477 7590 11/13/2013

Dickstein Shapiro LLP
1633 Broadway
New York, NY 10019

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 78 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Keith G. Meggs, Rancho Palos Verdes, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Doc Code: PA..
PTO/AIASZA (B7-13)

Document Description: Power of Altorney Approved for use through 11/30/2614. OMB D851-0051
U3, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Papermwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it displgys a valid OMB control number.
"
TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS )

NOTE: This form is to be submitted with the Power of Attomey by Applicant form (PTO/AIA/S2E) 1o identify the application 1o which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIA/BZA nor form PTO/AIASZE identifies the application to which the Power of Altorney is
directed, the Power of Attorney will not Be recognized in the application.

Application Number 12/973,897

Filing Date December 20, 2010

First Named Inventor Keith G. Meggs

Title SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

Art Unit 3641

Examiner Name DAVID, MICHAEL D.

Attorney Docket Number {MAYA-HB845 1001-US-A

SIGNATURE of Applicant or Patent Practitioner
Signature li@auﬂ G Ngvak/ Date {Optionai)

Name Paul G. Novak Registration 5575(}4
MNumber

Title (if Applicantis a
juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use muliiple forms.

v/ *Total of 4 forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PT0O-8199 and select aption 2.
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Doc Code: PA..

Lo . P FTO/AIAMRZE (07-13)
Document Description: Power of Altorney Approved for use through 11/30/2014. OMB 085%-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it dispigys a valid OMB controi number

POWER OF ATTORNEY BY APPLICANT

i hereby revoke all previous powers of altorney given in the application identified in either the attached transmittal letter or
the boxes helow.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/S2A)

D | hereby appoini the Patent Praclitioner(s} associated with the foliowing Customer Number as my/our atiomey(s) or agent(s), and
to transact all business in the Uniled States Patent and Trademark Office connecled therewith for the application referenced in
the attached transmiital letter {form PTO/AIA/82A) or identified above:

OR

D | hereby appoint Practitioner{s) named in the attached list (form PTO/AIA/BZC) as my/our atiorney(s) or agent(s), and 1o transact
i business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (Jform PTO/AIA/SZA) or identified above. (Note: Complete form PTO/AIA/SZ2C )

Please regognize or change the correspondence address for the application identified in the attached transmiital
letter or the boxes above to:

D The address associated with the above-menticned Customer Number
OR
D The address associated with Customer Number;

OR
Firmor
Individual Name

Address

City | State | Zi
Country

3

Telephone

{ Email |

I amthe Appilicant {if the Applicant is a juristic entity, list the Applicant name in the box):

inventor or Joint inventor (title not required below)
Legal Representative of a Deceased or Legally Incapacitated Inventor {itle not required below)

Assignee or Person to Whom the inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity}

NN

Person Who Otherwise Shows Sufficient Proprietary interest (e.4., a petition under 37 CFR 1.46(b}(2) was granted in the

application or is concurrently being filed with this document) (provide signer's titie if applicant is a juristic entity)
SIGNATURE of Agplicant for Patent

The undersigned {(whose title is supplied below) is authorized to act on behalf of the applicant {e.q., where the applicant is a juristic entity).

Signature

E Date (Optional) E

Name

Title

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature reguirements
and certifications. If more than one appilicant, use multiple forms.

E::E“E‘mai of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain 2 benefit by the public which is to file {and by the
USPTO to process) an application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimailed {o take & minutes io compiete,
inciuding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upen the individual case. Any comments on the amount
of time: you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Otficer, U.S. Patent and Trademark Office, U.S.
Depaitment of Commerce, P.O. Box 1450, Alexandiia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TC: Commissioner
for Patents, P.O. Box 1458, Alexandria, VA 22313-1450.

if you need assistanice in completing the form, call 1-800-PT0O-3188 and select option 2.
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PTO/AIA/B2C (07-13)

Approved for use through 11/30/2014. OMB 0651-0051

1.8, Patent and Trademark Office; 1.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1685, no persons are required to respond to a celiection of information unless i displays a valid OMB contrel number

POWER OF ATTORNEY BY APPLICANT ‘

No more than ten (10) patent practitioners total may be appoinied as set forth below by name and registration number.
This page need not be submitied if appointing the Patent Practitioner(s) associated with a Customer Number (see form

PTO/AIABZE):

Registration

Name Number
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.8.C. 2(b){(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or pateni. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by vou in this form will be subject o the following routine uses:

1. The information on this form will be treated confidentially 1o the extent allowed under the
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.C. 552a). Records
from this system of records may be disclosed to the Department of Justice {o determine
whether the Fresdom of information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence {0 a court, magistraie, or administrative tribunal, including
disclosuras o opposing counsel in the course of settlement negotiations.

3. Avrecord in this system of records may be disclosed, as a routine use, 1o a Member of
Congress submitling a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect {c the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a coniractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1874,
as amended, pursuant to 5 U.8.C. 552a(m).

5. A record related to an international Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, 1o the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

8. Avrecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.5.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c}).

7. Arecord from this system of records may be disclosed, as a rouline use, {0 the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.8.C. 25804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GEA or Commerce)
directive. Such disclosure shall not be used o make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.8.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151, Further, a record may be disclosed, subject o the
limitations of 37 CFR 1.14, as a routing use, o the public if the record was filed in an
appiication which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published appilication, an application open to
public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTC becomes aware of a violation or
potential violation of law or reguiation.
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Electronic Acknowledgement Receipt

EFS ID: 25914698
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

91477

Filer:

Paul Graham Novak/Pia Murphy

Filer Authorized By:

Paul Graham Novak

Attorney Docket Number:

H6845.1001-US-A

Receipt Date: 27-MAY-2016
Filing Date: 20-DEC-2010
Time Stamp: 22:00:02

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
) . ) 114778
1 Assignee showing of ownership per37 | MAYA_H6845_1001_US_A_Sta no )
CFR 3.73 tement_under_373b.pdf
9a46a3b79dadec08945876c4d51103632
67021
Warnings:
Information:
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136814
3 Power of Attormne MAYA_H6845_1001_US_A_Tra o 4
y nsmittal_for_POA.pdf
1fbce9d98124544974c59%ee84eb79%e5aa28|
a2c5c
Warnings:
Information:
1879487
3 Power of Attorney MAYA_H6845_POA1.pdf no 1
a65607c43e05b073f29e671bc0cac83890d
019bb
Warnings:
Information:
Total Files Size (in bytes): 2131079

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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*TOISRIGS (07-08)

Approved for use through 07/21/2012. OMB 0851-0021

U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1665, no persons are required to respond 1o a coliection of information unless it displays a valid CMB control number.

STATEMENT UNDER 37 CFR 3.73(}

Applicant/Patent Owner: THE MAYA GROUP, INC.
Application No./Patent No.: 8,598,255 Filed/issue Date: December 3, 2013
Titled:

SUPER ABSCORBENT POLYMER PROJECTILE LAUNCHING DEVICE
THE MAYA GROUP, INC.  a corporation

{(Name of Assignee) {Type of Assignee, e.g., corporation, paitnership, university, government agency, etc.

states that it is:

1. [)2] the assignee of the entire right, title, and interest in;

2. [_J an assignee of less than the entire right, title, and interest in
{The exdent (by percentage) of its ownership inferest is %), or
3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of ihe joint inveniors was made)

the patent application/patent identified above, by virtue of either:

A, [:i An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel ,Frame , or for which a
copy therefore is atiached.

OR
B. A chain of title from the inventor(s}, of the patent application/patent identified above, to the current assignee as follows:
1 From  THE MAYA GROUP, INC. To: EAST WEST BANK
The document was recorded in the United States Patent and Trademark Office at
Reel 032342 ,  Frame 0461 . or for which a copy thereof is attached.
2. From: HOBBEEZONE, INC. To: THE MAYA GROUP, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 028120 . Frame 0847 . or for which a copy thereof is attached.
3. From KEITH G. MEGGS To: HOBBEEZONE, INC.

The document was recorded in the Uniled States Palent and Trademark Office at
Real (326248 . Frame 0782

or for which a copy thereof is attached.

[_J Additional documents in the chain of titie are lisied on a supplemenial sheet(s).
[}T{[ As required by 37 CFR 3.73(b)(1}{(i}, the documentary evidence of the chain of {itle from the original owner 1o the assignee was,
""" or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, 1o record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose titie is supplied below) is authorized to act on behalf of the assignee.

PAUL G. NOVAK/ May 27, 2016
Signature Date

PALIL G. NOVAK, Reg. No. 55,504 Atterney of Record
Prirted or Typad Name Title

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or reiain 3 benedit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governad py 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upen the individual case. Any comments on the amount of time
you require to complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S. Patent and Trademark Cffice, U.S.
Departiment of Commeice, P.O. Box 1450, Alexandiia, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ARDDRESS. S8END TO: Commissioner
for Patents, P.O. Box 1458, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cali 1-800-PT0-9198 and sefect option 2. Pet. Ex. 1018
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given cerlain information in connection
with your submission of the attached form relaled o a patent application or patent. Accordingly,
pursuant io the requiremenis of the Act, please be advised that: {1} the general authority for the
collection of this information is 35 U.S.C. Z(b)(2); (2) furnishing of the information solicited is voluntary;
and (3} the principal purpose for which the information is used by the U.S. Palent and Trademark

Office is 1o process and/or examineg your submission related to a patent application or patent. If you do
not fumish the requested information, the U.S. Pateni and Trademark Office may not be able to
process and/or examine your submission, which may resull in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Fraedom of Information Act (5 U.8.C. 552} and the Privacy Act (6 U.8.C 552a). Records from
this system of records may be disclosed o the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Acl.

A record from this sysiem of records may be disclosed, as a routine use, in the course of
presenting evidence o a courl, magisirate, or adminisirative tribunal, including disclosures to
opposing counsel in the course of setllement negotiations.

A record in this system of records may be disclosed, as a routine use, o a Member of
Congress submitting a request involving an individual, to whom the record perfains, when the
individual has requested assistance from the Member with respect o the subject matier of the
record.

A record in this system of records may be disclosed, as a routing use, 1o a contractor of the
Agency having need for the information in order {o perform a contract. Recipientis of
information shali be required ic comply with the requirements of the Privacy Act of 1874, as
amended, pursuant to 5 U.S.C. 852a(m).

A record related fo an International Application filed under the Patent Cooperation Trealy in
this system of records may be disclosed, as a routine use, to the international Bureau of the
World intellectual Property Organization, pursuant to the Palent Cooperation Treatly.

A record in this sysiem of records may be disclosed, as a routing use, 1o another federal
agency for purposes of National Security review (35 U.S.C. 181} and for review pursuani {o
the Atomic Energy Act (42 U.S.C. 218(¢)).

A record from this system of records may be disciosed, as a rouling use, 1o the Administraior,
General Services, or his/her designee, during an inspection of records conducted by GSA as
pari of that agency's responsibility to recommend improvemenis in records management
praciices and programs, under authorily of 44 U.S5.C. 2804 and 2806. Such disclosure shall
be made in accordance with the GSA regulations governing inspeclion of records for this
purpose, and any other relevant (e, GSA or Commerce) directive. Such disclosure shall not
ba used to make determinations about individuals.

A record from this system of records may be disclosad, as a routine use, 1o the public afier
either publication of the application pursuant io 35 U.8.C. 122(b) or issuance of a patent
pursuant io 35 U.S.C. 151, Further, a record may be disclosed, subject {o the limitations of 37
CFR 1.14, as a routine use, 1o the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open 1o public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, 10 & Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/973,897 12/20/2010 Keith G. Meggs MAYA-H6845.1001-US-A
CONFIRMATION NO. 2678
137888 POA ACCEPTANCE LETTER

Hackler Daghighian & Martino
IR ALV

433 North Camden Drive
Fourth Floor 08337369

Beverly Hills, CA 90210
Date Mailed: 06/03/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/27/2016.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtvernon/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
12/973,897 12/20/2010 Keith G. Meggs H6845.1001-US-A
CONFIRMATION NO. 2678
91477 POWER OF ATTORNEY NOTICE
Blank Rome LLP

1825 Eye Street NW

RN AR
Washington, DC 20006 000 7

00008337358

Date Mailed: 06/03/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/27/2016.
* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/dtvernon/

page 1 of 1
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To: jef@hdmiplaw.com,paul@hdmnlaw.com,pia@hdmnlaw.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 137888

Jun 03, 2016 05:25:58 AM
Dear PAIR Customer:

Hackler Daghighian & Martino
433 North Camden Drive
Fourth Floor

Beverly Hills, CA 90210
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 137888 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
12973897 N570 06/03/2016 MAYA-H6845.1001-US-A
N570 06/03/2016 MAYA-H6845.1001-US-A

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM

Pet. Ex. 1018
Page 258 of 269



PTO/SB/81A (12-08)
Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are reguired to respond to a collection of information unless it displays a valid OMB control number
/ Patent Number 8.596.255 \
PATENT - POWER OF ATTORNEY ——
Issue Date 12-03-2013
OR First Named Inventor Keith G. Meggs
REVOCATION OF POWER OF ATTORNEY e
WITH A NEW POWER OF ATTORNEY SO oG MER
AND DEVICE
\ CHANGE OF CORRESPONDENCE ADDRESS  [itormey bocketo. | swi-241 —)

I hereby revoke all previous powers of attorney given in the above-identified patent.

D A Power of Attorney is submitted herewith.

OR | hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 1 03843
States Patent and Trademark Office connected therewith:

OR
|:| | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence address for the above-identified patent to:

Ii' The address associated with the above-identified Customer Number.
OR

|:| The address associated with the Customer Number identified in the box at right:
OR

|:| Firm or
Individual Name

Address

City | State | | Zip |

Country

Telephone | Email |

lam the:
|:| Inventor, having ownership of the patent.

Patent owner.
Statement under 37 CFR 3.73(b) (Form PTO/SB/96) submitted herewith or filed on

SIGNATURE of Inventor or Patent Owner
Signature /Christopher Harrs/ Date May 25, 2021
Name Chris Harrs Telephone
Title and Company [ Secretary, SPIN MASTER, INC.

NOTE: Signatures of all the inventors or patent owners of the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

D A total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.14. This collection is
estimated to take 15 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending
upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(0)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to
the public if the record was filed in an application which became abandoned or in which the proceedings
were terminated and which application is referenced by either a published application, an application
open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Electronic Acknowledgement Receipt

EFS ID: 42819759
Application Number: 12973897
International Application Number:
Confirmation Number: 2678

Title of Invention:

SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

First Named Inventor/Applicant Name:

Keith G. Meggs

Customer Number:

137888

Filer:

Bernd Axel Nix

Filer Authorized By:

Attorney Docket Number:

MAYA1001aCIP

Receipt Date: 25-MAY-2021
Filing Date: 20-DEC-2010
Time Stamp: 20:41:27

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
123783
1 Assignee showing of ownership per 37 SMI-241_373_Form.pdf o 3
CFR3.73
d07938e1b1ee45d3f479a64477ce5908795
eb620
Warnings:
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Information:

509640

SMI-241_POA_-_FE_-

2 Power of Attorney T no 2

_25_May_21 pdf 2548e9202a69f74e030b086350df23764885
bede

Warnings:

Information:

Total Files Size (in bytes): 633423

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: SPIN MASTER, INC.

Application No./Patent No.: 8596255 Filed/Issue Date: 12/03/2013

Titeg: SUPER ABSORBENT POLYMER PROJECTILE LAUNCHING DEVICE

SPIN MASTER, INC. _a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: MEGGS, KEITH G. To: HOBBEEZONE, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 026248 , Frame 0782 , or for which a copy thereof is attached.
2. From: HOBBEEZONE, INC. To: THE MAYA GROUP, INC.

The document was recorded in the United States Patent and Trademark Office at
Reel 029120 , Frame 0947 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: MAYA GROUP, INC., THE To: EAST WEST BANK
The document was recorded in the United States Patent and Trademark Office at
Reel 032342 , Frame 0461 , or for which a copy thereof is attached.
4. From: EAST WEST BANK To: THE MAYA GROUP, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 046816 , Frame 0510 , or for which a copy thereof is attached.
5. From: 1HE MAYA GROUP, INC. To: SPIN MASTER, INC.
The document was recorded in the United States Patent and Trademark Office at
Reel 051983 , Frame 0201 , or for which a copy thereof is attached.
6. From: THE MAYA GROUP, INC. To: SPIN MASTER, INC.

The document was recorded in the United States Patent and Trademark Office at
Reel 052070 , Frame 0534 , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/BERND AXEL NIX/ 2021-05-25
Signature Date

Bernd Axel Nix 59184

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/973,897 12/20/2010 Keith G. Meggs AMI241
CONFIRMATION NO. 2678
103843 POA ACCEPTANCE LETTER
MILLMAN IP Inc.
401 Bay St., Suite 2108 O O
Box 60 000000125909130
Toronto, ON M5H 2Y4
CANADA

Date Mailed: 05/27/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/25/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/973,897 12/20/2010 Keith G. Meggs MAYA1001aCIP
CONFIRMATION NO. 2678
137888 POWER OF ATTORNEY NOTICE
HACKLER DAGHIGHIAN MARTINO & NOVAK
10900 WILSHIRE BLVD. IR AL LR
SUITE 300 000000125909097

LOS ANGELES, CA 90024
Date Mailed: 05/27/2021

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 05/25/2021.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/nrhayden/

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

12/973,897 12/20/2010 Keith G. Meggs AMI241 139961

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 05/27/2021 has been accepted.

CERTIFICATIONS:
Change of Entity Status:

X Applicant changing to regular undiscounted fee status.

NOTE: Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as
applicable.

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: Jay M. Millman/
Name: Jay M. Millman
Registration Number: 52520
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To: info@millmanip.com,jmillman@millmanip.com,mlacroix@millmanip.com

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 103843

May 27, 2021 04:14:20 AM
Dear PAIR Customer:

MILLMAN IP Inc.

401 Bay St., Suite 2108
Box 60

Toronto, ON M5H 2Y4
CANADA

The following USPTO patent application(s) associated with your Customer Number, 103843 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
12973897 N570 05/27/2021 AMI241
N570 05/27/2021 AMI241

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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