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OVERMOLD DIRECT ATTACH SOLE 
CROSS - REFERENCE TO RELATED 

APPLICATIONS 

[ 0001 ] This application claims the benefit of U . S . Provi 
sional Application No . 62 / 430 , 220 , entitled “ Overmold 
Direct Attach Sole , " and filed Dec . 5 , 2016 . The entirety of 
the aforementioned application is incorporated by reference 
herein . 

TECHNICAL FIELD 
[ 0002 ] Aspects provide methods and systems for direct 
attaching a bottom unit , such as a shoe sole , to an article of 
footwear . 

BACKGROUND 
[ 0003 ] An article of footwear , such as an athletic shoe , is 
traditionally formed from an upper and a bottom unit . The 
upper and the bottom unit are joined together with the use of 
a bonding adhesive traditionally . However , the use of an 
adhesive adds additional steps to the manufacturing process , 
the adhesive can introduce failures into the footwear if the 
bond is not sufficient , and one or more primers may be used 
to ensure a bond between materials . Therefore , the use of an 
adhesive to join an upper and bottom unit can increase 
manufacturing costs and potential quality concerns . 

0010 ] FIG . 4 depicts the lasted upper of FIG . 2 having the 
midsole core of FIG . 3 direct attached thereto , in accordance 
with aspects hereof ; 
10011 ] FIG . 5 depicts a shell encapsulating the midsole 
core and mechanically engaged with the upper of FIG . 4 , in 
accordance with aspects hereof ; 
[ 0012 ] FIG . 6 depicts a cross - section of the article of 
footwear of FIG . 5 along cut line 6 - 6 , in accordance with 
aspects hereof ; 
[ 0013 ] . FIG . 7 depicts an exemplary tooling for forming 
the shell and / or the midsole core with the upper , in accor 
dance with aspects hereof ; 
[ 0014 FIG . 8 depicts the exemplary tooling of FIG . 7 with 
a portion removed for illustrative purposes , in accordance 
with aspects hereof ; 
10015 ) FIG . 9 depicts an exemplary system for forming an 
article of footwear , in accordance with aspects hereof ; 
[ 0016 ] FIG . 10 depicts an alternative exemplary system 
for forming an article of footwear , in accordance with 
aspects hereof ; 
[ 0017 ] FIG . 11 depicts an exploded view of a direct 
attached bottom article of footwear , in accordance with 
aspects hereof ; 
[ 0018 ] FIG . 12 depicts a cross sectional view of a direct 
attached bottom article of footwear , in accordance with 
aspects hereof ; 
[ 0019 ] FIG . 13 depicts a bottom view of the directed 
attached bottomed article of footwear , in accordance with 
aspects hereof ; 
[ 0020 ] FIG . 14A depicts a process for direct attaching a 
bottom for an article of footwear , in accordance with aspects 
hereof ; 
[ 0021 ] FIG . 14B depicts a footwear upper in a cutaway 
ring mold for direct attaching a bottom of an article of 
footwear , in accordance with aspects hereof ; 
[ 0022 ] FIG . 14C depicts a core mold for forming a core on 
the article of footwear from FIG . 14B , in accordance with 
aspects hereof ; 
[ 0023 ] FIG . 14D depicts a shell mold for forming a shell 
on the article of footwear from FIG . 14C , in accordance with 
aspects hereof ; and 
[ 0024 ] FIG . 14E depicts the article of footwear of FIG . 
14D having a direct - attach bottom , in accordance with 
aspects hereof . 

BRIEF SUMMARY 
[ 0004 ] Aspects hereof provide articles and methods for 
joining a bottom unit with an upper with a direct attach 
technique where the bottom unit is comprised of a midsole 
core and a shell . The midsole core may be formed to 
mechanically engage with the upper ( e . g . , direct attach ) , 
such as at an underfoot portion of the upper . The shell over 
molds the midsole core and extends onto at least a portion 
of the upper . The shell encapsulates the midsole core and 
provides an exterior surface for the midsole core . The shell 
also mechanically engages ( e . g . , direct attaches ) with the 
upper to form a physical bond between the bottom unit and 
the upper . The midsole core and the shell may be formed 
from a variety of materials , such as polyurethane , thermo 
plastic polyurethane , ethyl - vinyl acetate , silicone - based 
materials , and other elastomeric polymers . The midsole core 
and the shell may be formed from a variety of techniques 
such as open cast molding and / or injection molding . 
[ 0005 ] . This summary is provided to enlighten and not 
limit the scope of methods and systems provided hereafter in 
complete detail . 

DESCRIPTION OF THE DRAWINGS 
[ 0006 ] The present invention is described in detail herein 
with reference to the attached drawing figures , wherein : 
[ 0007 ] FIG . 1 depicts an exemplary flow diagram for 
forming an article of footwear , in accordance with aspects 
hereof ; 
[ 0008 ] FIG . 2 depicts an exemplary lasted upper , in accor 
dance with aspects hereof ; 
[ 0009 ] FIG . 3 depicts an exemplary midsole core inde 
pendent of the last upper for illustration purposes , in accor 
dance with aspects hereof ; 

DETAILED DESCRIPTION 
[ 0025 ] An article of footwear , such as a shoe , sandal , cleat , 
and the like , is comprised of one or more components . In the 
examples provided herein , a footwear upper and a bottom 
unit may form the footwear . A footwear upper , or referred to 
as an upper for short , is a foot - securing component of the 
footwear . The upper extends from the bottom unit and 
secures the bottom unit to a foot of a wearer . The upper may 
be formed from a variety of materials , such as leather , knit , 
woven , braided , felted , non - woven , and the like . Similarly , 
an upper may be made from a single material or a variety of 
materials . The upper may be a continuous material , a dis 
continuous material , a cut - and - sew combination , a cut - and 
adhere combination , and the like . Therefore , it is contem 
plated herein that an upper may be formed from a variety of 
materials ( e . g . , organic , non - organic ) and / or techniques . 
[ 0026 ] A bottom unit is generally positioned between a 
wearer ' s foot and the ground . A bottom unit may be referred 
to as a sole . A bottom unit may be formed from one or more 
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discrete components . For example , as will be provided 
herein , it is contemplated that the bottom unit is comprised 
of a midsole core and an encapsulating shell . The midsole 
core may be a relatively soft material state with a relatively 
high energy return and the shell may be a material state that 
provides relatively good traction , abrasions resistance , resis 
tance to ultraviolet light degradation , resistance to hydroly 
sis , resistance to slit tear , and the like . In this example , a 
combination of the midsole core and the shell provide an 
effective bottom unit construction for implementation in an 
article of footwear . The components of a bottom unit may be 
formed from a variety of materials as will be discussed 
hereinafter . Those materials include , but are not limited to , 
polymer - based materials ( e . g . , polyurethane ( “ PU ” ) , ther 
moplastic polyurethane ( “ TPU ” ) , silicone , ethylene - vinyl 
acetate ( “ EVA " ) ) , rubber , and other materials suitable for 
use as a bottom unit . 
[ 0027 ] Traditional footwear manufacturing may attach a 
bottom unit with an upper using a variety of adhesives . 
However , as the materials forming the bottom unit and the 
upper may be of different compositions and characteristics , 
an adhesive that is effective for one of the materials may not 
be effective for another material . Therefore , special addi 
tives , primers , surface treatments , and the like may be relied 
on to join incompatible materials allowing the bottom unit to 
be affixed to the upper . The addition of the supplemental 
materials and / or processes can increase the cost and time to 
join an upper and a bottom unit . Aspects hereof contemplate 
joining an upper with a bottom unit without traditional 
adhesives and primers , but instead relying on a direct attach 
method as will be provided hereinafter . 
[ 0028 ] As will be discussed in greater detail throughout , 
the direct attach of the bottom unit and the upper is accom 
plished , at least in an exemplary aspect , through a manu 
facturing process where a midsole core unit and an upper are 
over molded with a shell . The over molded shell mechani 
cally engages with the upper to form a coupling ( e . g . , 
joining ) . For example , a fluid - like state material ( e . g . , PU 
above a glass transition temperature , TPU above a glass 
transition temperature , and / or silicone ) may be introduced 
into tooling that maintains an upper and a midsole core in 
relative positioning and also provides mold surfaces for the 
shell material . As the fluid - like state material transitions to 
a cured ( e . g . , non - fluid - like state ) state , the shell material 
mechanically interacts with the upper to physically ( and / or 
chemically ) bond . For example , the upper may include a 
plurality of fibers and / or apertures that the liquid - like state 
material passes through and embeds with such that when it 
cures , an entanglement / entwinement / encapsulation of the 
shell material and the upper occurs to physically bond the 
two without an adhesive . Direct attach is a term applied to 
joining of component without the use of adhesives . For 
example , over molding two components is a method of 
direct attaching the components as the over molding mate 
rial serves as a joining material . 
[ 0029 ] Similarly , the over molding process encapsulates 
the midsole core within the shell material . The encapsulated 
midsole core is therefore coupled with the upper by way of 
at least the shell material ' s bond with the upper . It is also 
contemplated that the midsole core may be temporarily or 
permanently joined with the upper prior to introduction of 
the shell material . For example , the midsole core itself may 
be formed to mechanically ( and / or chemically ) bond with 
the upper . For example , the midsole core may also be formed 

from a liquid - like material that is molded while physically 
interacting with and therefore mechanically engaging with 
the upper . In an exemplary aspect the midsole core is cast 
molded or injection molded directly to the upper causing a 
mechanical interaction with the upper to physically bond the 
two components . Alternatively , it is contemplated that the 
midsole core is formed ( e . g . , pre formed , such as a foam 
component or an airbag ) and then introduced to the upper 
along with one or more adhesives to maintain the midsole 
core in an intended relative position to the lasted upper for 
the shell formation process . In this example , the shell 
formation that over molds the midsole core and upper 
supplements the otherwise potentially insufficient bond 
between the midsole core and the upper . 
[ 0030 ] Further , as will be discussed in greater detail here 
inafter , the materials forming the midsole core and the shell 
may be a similar material of different characteristics ( e . g . , 
foamed versus dense ) , a similar material of similar charac 
teristics ( e . g . , foamed and foamed ) , or the materials may be 
different ( e . g . , silicone based and PU based ) . 
[ 0031 ] An exemplary aspect hereof contemplates a 
method of forming an article of footwear that includes 
lasting a footwear upper . Lasting of a footwear upper 
includes extending an upper around a cobbler ' s last ( also 
referred to as a " last ” hereinafter ) to dimensionally shape the 
upper into a shape defined by the last . The method continues 
with forming a midsole core to at least an underfoot portion 
of the footwear upper . The midsole core is direct attached to 
the footwear upper through the forming . The method also 
includes forming a shell to the midsole core and a portion of 
the footwear upper concurrently . The shell encapsulates the 
midsole core forming an exterior surface on the midsole 
core . The forming of the shell may be accomplished through 
a molding process ( e . g . , casting , injection ) that molds the 
shell around the midsole core and a portion ( e . g . , below a 
biteline region ) of the lasted upper . 
[ 0032 ] Another exemplary aspect hereof contemplates an 
article of footwear comprising an upper having an underfoot 
portion . The footwear also includes a midsole core that is 
direct attached to the upper at the underfoot portion such that 
the midsole core mechanically engages ( e . g . , elements of the 
upper extend into the midsole core ) the upper . The article of 
footwear also includes a shell that encapsulates the midsole 
core and mechanically engages the upper . The shell forms a 
ground - contacting surface ( e . g . , bottom of a shoe ) of the 
article of footwear . 
[ 0033 ] Turning to the figures and FIG . 1 specifically that 
depicts a method of forming an article of footwear having a 
direct attach bottom unit to an upper . The method starts with 
a block 102 representing lasting a footwear upper . As 
previously provided , lasting of a footwear upper includes 
positioning an upper around , at least in part , a last . The 
lasting process may vary depending on the upper configu 
rations , the materials forming the upper , and the like . How 
ever , lasting generally includes insertion of a last into an 
internal cavity formed by the upper . The internal cavity is 
sometimes referred to as a foot - receiving cavity when the 
footwear is completed . The last provides a form about which 
the upper is shaped prior to having the bottom unit ( e . g . , 
sole , plate , cleat ) attached . The last may be formed from a 
variety of materials including polymer - based material , 
metallic - based materials , organic materials , and the like . 
[ 0034 ] A block 104 provides for forming a midsole core to 
an underfoot portion of the footwear upper . The underfoot 
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portion of the upper is an inferior ( e . g . , bottom ) portion of 
the lasted upper that is typically attached to a bottom unit . 
The underfoot portion is depicted in FIG . 2 as underfoot 
portion 210 hereinafter . The midsole core , such as a midsole 
core 300 of FIG . 3 , may be formed from a variety of 
materials . For example , it is contemplated that the midsole 
sole core may be fore from a PU , TPU , EVA , silicone - based 
material , and the like . In an exemplary aspect , the midsole 
core is formed from a material that provides a sufficient 
energy return for use in a bottom unit to an article of 
footwear . Characteristics of the midsole core may include a 
material having a density that is less than 0 . 25 grams per 
cubic centimeter ( g / cc ) . The midsole core may also have a 
resilience rebound of greater than 60 % ( e . g . , an object 
dropped on the material returns to at least 60 % of the drop 
height ) . The midsole core may also have a compression set 
of less than 20 % , where compression set is the deformation 
that remains in the material after removal of a compressive 
force . Different methodologies are known for testing these 
factors in association with an elastomeric material , such as 
those contemplated for the midsole core . 
[ 0035 ] The forming of the midsole core is contemplated as 
including a variety of forming techniques . For example , it is 
contemplated that the midsole core is molded to the lasted 
upper . The molding process may include an open casting 
molding process . The molding operation may also include 
an injection molding operation . The molding operations 
leverage a tooling configuration in which the last having the 
upper lasted thereon is positioned in the tooling such that the 
material to form the midsole core is deposited therein to 
form the midsole core . For example , in the open casting of 
the midsole core , the lasted upper may be positioned such 
that the underfoot portion of the lasted upper is positioned in 
a cavity location intended to filled with the midsole core 
material . By positioning the underfoot portion within a 
molding volume , the midsole core material forms around 
and mechanically engages with the lasted upper underfoot 
portion to direct attach the midsole core and the upper , as 
depicted in FIG . 4 hereinafter . A similar configuration is also 
contemplated for injection molding where the underfoot 
portion of the upper is exposed to a molding volume of an 
injection mold tooling , as will be depicted in FIG . 14C 
hereinafter . 
[ 0036 ] In yet another example , the midsole core may be 
formed independently from a direct attach operation where 
a shell is formed around the lasted upper and the core . For 
example , a core may be formed in other locations or 
operations and then introduced into the process prior to 
direct attaching the shell . The core , for example , may be a 
gas - filled bladder that is substantially gas impervious . For 
example , air bags and other bladders are known in the 
footwear industry . An airbag may be used in connection with 
aspects provided herein as the core or as a portion of the 
core . The airbag may then be over molded and encapsulated 
or covered by a shell direct attached to the upper . In this 
example , the shell may serve as a bonding agent to secure 
the airbag with the upper . Therefore , while foamed material 
may serve as a core , it is also contemplated that additional 
materials and structures ( e . g . , an airbag ) may alternatively 
serve as a core . 
[ 0037 ] The material forming the midsole core may be any 
suitable material . In an exemplary aspect , a liquid state ( e . g . , 
uncured ) polymer is introduced into a mold also containing 
the upper . The polymer is cured into the shape of the midsole 

core while mechanically engaging with the upper for a direct 
attach bond that results from the forming process and not a 
post - forming adhesion . Alternatively , it is contemplated that 
a particulate matter ( e . g . , polymer - based powder and / or 
beads ) is introduced to a tooling having the upper secured 
therein . The particulate material is formed into the core , such 
as through application of heat or an activating agent that 
causes a bond between the particulate matter that results in 
formation of the core direct attached to the upper . 
[ 0038 ] The midsole core may also be formed as a variety 
of states . For example , it is contemplated that the midsole 
core is formed as a foamed PU , foamed TPU , foamed EVA , 
or foamed silicone - based material . The foam may be created 
through inclusion of a foaming agent during the forming 
process . The foam may also be formed through a variety of 
traditionally known process such that the process allows for 
direct attach to the upper , in an exemplary aspect . 
[ 0039 ] Block 106 of FIG . 1 depicts the forming of a shell 
to the midsole core and a portion of the footwear upper . As 
previously provided , it is contemplated that the shell is over 
molded to encapsulate ( or substantially encapsulate as 
depicted in FIG . 13 hereinafter ) the midsole core and to 
mechanically engage with the upper , as depicted in FIG . 5 
hereinafter . The shell may be formed through a molding 
process . For example , it is contemplated that the lasted 
upper having the midsole core attached are positioned within 
an injection mold tooling that positions the upper and 
midsole core in an appropriate relative position to the mold 
such that a shell is formed that encapsulates the midsole core 
and mechanically engages with the upper . This tooling may 
be a second tooling from used in the block 104 , it may be the 
same tooling , or it may a partial use of the tooling ( e . g . , 
FIGS . 14A - 14E ) . 
[ 0040 ] The shell may be formed from a variety of mate 
rials , such as elastomeric polymers . Examples include , but 
are not limited to PU , TPU , EVA , silicone - based materials 
and the like . The shell may be formed from the same or 
different materials than the midsole core . In an exemplary 
aspect , the midsole core is formed from a foamed PU and the 
shell is formed from a non - foamed PU ( or at least a PU 
having a greater density than the PU forming the core ) . 
Alternatively , the midsole core may be formed from a 
silicone - based foam and the shell may be formed from as 
PU . Further yet , it is contemplated that the core may be 
formed from a foamed silicone and the shell from a silicone 
( or at least a silicone having a greater density than the 
silicone forming the core ) . 
[ 0041 ] Further yet , it is contemplated that the shell is 
formed from a material that has a better coefficient of 
friction to ground surfaces ( e . g . , traction ) , a better abrasion 
resistance , a better resistance to hydrolysis , a better resis 
tance to ultraviolet light degradation ( e . g . , discoloration , 
material failure ) , and / or a higher density than the midsole 
core . The shell material may have an abrasion resistance less 
than 0 . 5 cubic centimeters . Abrasion resistance may be 
tested by a variety of methodologies , such as but not limited 
to , ISO 23794 : 2003 or ASTM D1630 ( 2016 ) . The shell may 
also have a split tear that is greater than 2 . 5 kg / cm . Tear 
strength may be determined by a variety of methodologies , 
such as but not limited to , ASTM D3574 ( 2016 ) or ASTM 
D624 ( 2016 ) . 
[ 0042 ] The shell may be formed such that all or substan 
tially the entire midsole core is encapsulated within the shell . 
Encapsulation includes enclosing the midsole core exposed 
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surfaces ( e . g . , surfaces not already direct attached or con 
tacting the upper ) with the shell material . An encapsulation 
of the midsole is depicted in the cross section view of FIG . 
6 hereinafter . Because the midsole core is encapsulated by 
the shell material , the midsole core material may not be 
limited to include certain factors ( e . g . , UV resistance , poros 
ity , abrasion resistance ) to be effective while exposed to 
external conditions ( e . g . , environmental weather and condi 
tions ) typically experienced by an exterior surface of an 
article of footwear . As such , the multi - component bottom 
unit provided herein may be superior to traditional stock fit 
sole formed from a common material in a common operation 
that compromises to achieve characteristics at an internal 
portion that would also be suitable for external use even 
though the internal portion is not exposed to external factors . 
[ 0043 ] However , as will be discussed in greater detail 
hereinafter , it is contemplated that one or more windows 
may be formed in the shell to expose one or more portions 
of the midsole core to the exterior . For example , one or more 
apertures may extend through the shell sidewalls ( e . g . , 
portions of the shell extending from the ground - contacting 
surface to the upper ) that allow for visibility of the midsole 
core . This visibility can allow for confirmation of the 
midsole core state ( e . g . , compressed , expanded ) or it can 
provide for an intended aesthetic . Further , it is contemplated 
that one or more apertures may extend through the ground 
contacting surface of the shell to expose a portion of the 
midsole core to the exterior proximate the ground when in 
an as - worn configuration . 
[ 0044 ] In aspects contemplated herein , the midsole core 
may be formed from a foamed silicone composition and the 
shell may be formed from a silicone composition ( e . g . , one 
having a greater density than the silicone midsole core ) . 
Having the same material forming the midsole core and the 
shell may lead to greater bonding affinity between the 
midsole core and the shell , such as the case of a silicone 
midsole core with a silicone shell . This is in contrast , for 
example . to an EVA midsole core having a lower bonding 
affinity with a silicone shell without additional surface 
treatments . Additionally , a silicone - based midsole core and 
shell may have a reduced tooling cost as temperatures at 
which silicone - based materials are molded may be lower 
than other materials , such as EVA . For example , silicone 
molding may be a no - heat ( i . e . , additional thermal energy 
from ambient conditions ) operation while other polymer 
materials may be molded under additional heat conditions , 
which can increase tooling costs to handle the increased 
thermal exposure . Further , pressures experienced by tooling 
during formation of the midsole core and / or the shell may be 
less for silicone than other materials , such as EVA . There 
fore , less expensive tooling may be used in connection with 
a silicone component formation . For aspects that contem 
plated a common mold ring as discussed hereinafter , if both 
the midsole core and the shell are formed from materials 
having similar processing and forming parameters , the tool 
ing can be designed and built for those common parameters 
instead of the parameters for a more stringent processing 
material . 
10045 ) FIG . 2 depicts an exemplary lasted upper 200 , in 
accordance with aspects hereof . The last 202 is inserted into 
an internal volume formed by an upper 204 having a toe end 
206 and an opposite heel end 208 . An underfoot portion 210 
is also depicted . Like a traditional article of footwear , the 
lasted upper 200 also has a medial side and an opposite 

lateral side . The upper 204 is generically depicted and it is 
understood the upper provided herein may be of any con 
figuration and include any number of components not spe 
cifically depicted in the figures hereof . For example , it is 
contemplated that the upper 204 may be ( but not necessar 
ily ) comprised of a tongue , a forefoot opening , an ankle 
collar , a lacing system , one or more apertures , a toe box , a 
heel counter , and the like . 

[ 0046 ] FIG . 3 depicts the midsole core 302 , in accordance 
with aspects hereof . The midsole core 302 is depicted in a 
traditional bottom unit configuration ; however , it is contem 
plated that a midsole core may be comprised of two or more 
discrete elements . The discrete elements may be adapted for 
a particular location and / or characteristic . For example , a 
portion in a toe region of the article of footwear may have 
a different resilience or other characteristic from a portion in 
a heel region to provide a defined weight characteristic or 
energy return result , in an exemplary aspect . As depicted , the 
midsole core has a foot - facing surface 304 that is oriented 
toward a receiving cavity in the upper when in a traditional 
as - worn configuration . The midsole core 302 has an opposite 
ground - facing surface 310 from the foot - facing surface 304 . 
The midsole core 302 has a toe end 306 and an opposite heel 
end 308 . The midsole core 302 also had a medial side and 
an opposite lateral side . While the midsole core 302 is 
depicted as having a traditional sole - like configuration , as 
previously provided , it is contemplated that the midsole core 
may be of any shape , size , and / or combination of connected 
or discrete elements . Furthermore , it is contemplated that the 
midsole core may be comprised of one or more fluid - filled 
cavities ( e . g . , gas having a pressure greater than ambient 
pressure ) . 
[ 0047 ] FIG . 4 depicts the upper 204 lasted on the last 202 
with the midsole core 302 mechanically engaged with the 
upper 204 , in accordance with aspects hereof . In this 
example , the underfoot portion 210 interfaces with the 
foot - facing surface 304 . The interface between the upper 
204 and the midsole core 302 , in an exemplary aspect , is 
without a traditional adhesive or primer . Instead , it is con 
templated that a mechanical bond is formed through an 
engagement of materials ( e . g . , fibers ) of the upper 204 and 
the material forming the midsole core 302 . As previously 
discussed , it is contemplated that the midsole core 302 may 
be formed , such as open cast molding with the lasted upper 
204 positioned such that the material forming the midsole 
core 302 interacts with the upper 204 to cause the mechani 
cal interaction ( e . g . , entanglement of portions of the upper 
204 by the material forming the midsole core 302 ) . Alter 
natively , in an exemplary aspect , an adhesive may be used 
to bond , at least temporarily until an over molding by the 
shell may be performed , the midsole core 302 with the upper 
204 . 
[ 0048 ] FIG . 5 depicts a subsequent step in the forming 
process with an over molding by a shell 502 , in accordance 
with aspects hereof . The shell 502 forms an exterior surface 
to the encapsulated midsole core 302 . The shell 502 there 
fore may form a ground - contacting surface 504 for the 
article of footwear . A portion 506 of the shell 502 covers the 
midsole core up to the intersection between the midsole core 
302 and the upper 204 at the underfoot portion 210 . Above 
the underfoot portion 210 , the shell 502 engages with and 
covers the upper 204 at a portion 508 . The shell extends up 
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to a biteline 510 that represents the transition from the shell 
502 to the upper 204 forming an exterior surface of the 
article of footwear . 
[ 0049 ] FIG . 6 depicts a cross section 600 along cut line 6 - 6 
of FIG . 5 , in accordance with aspects hereof . The cross 
section 600 depicts the upper 204 lasted around the last 202 . 
The midsole core 302 is direct attached to the upper 204 at 
the underfoot portion 210 . The shell 502 surrounds and 
encloses the midsole core 302 . The shell 502 forms an 
exterior surface of the bottom unit , such as the ground 
contacting surface 504 . The shell 502 over molds both the 
midsole core 302 and a portion of the upper 204 up to the 
biteline 510 . In this example , the shell 502 extends around 
and forms a perimeter of the article of footwear along a toe 
end , a medial side 604 , a heel end , and a lateral side 602 , in 
an exemplary aspect . While FIG . 6 depicts a symmetry 
between the medial side 604 and the lateral side 602 , it is 
contemplated that the biteline 510 may be positioned at any 
location on the upper 204 along the perimeter to provide an 
aesthetic and / or functional result . It is also contemplated that 
the biteline 510 forms a continuous perimeter around the 
article of footwear . The continuous perimeter provides struc 
tural continuity for bonding the bottom unit with the upper 
to resist peeling or other potential failures , in an exemplary 
aspect . 
[ 0050 ] The shell 502 may form functional regions on the 
upper 204 , in exemplary aspects . For example , a toe box 
may be formed with the shell 502 material to provide an 
enhanced abrasion resistance and / or permeability barrier , in 
an exemplary aspect . Similarly , it is contemplated that the 
shell 502 may form a heel counter - like element at the heel 
end to supplement structural elements of the article of 
footwear , in an exemplary aspect . Additional functional 
zones are contemplated for extending the shell 502 beyond 
a mere bottom unit coupling location of the upper 204 in 
aspects . 
[ 0051 ] As will be described in greater detail at FIGS . 7 and 
8 , the tooling for forming the midsole core and / or the shell 
may comprise one or more mold elements . For example , 
FIG . 7 depicts a multi - part mold 700 for forming the shell 
on the lasted upper and midsole core , in accordance with 
aspects hereof . The last 202 is also depicted as an integral 
part of the multi - part mold 700 . For example , individual 
portions , ring 702 and ring 704 , may be configured for the 
last 202 to form the shell at an intended location relative to 
the last 202 and the upper secured thereon . In this example , 
the ring 702 and the ring 704 may form a molding surface 
for forming a portion of the shell , such as sidewall portions 
of the shell . Further , the ring 702 and the ring 704 may also 
serve as a portion of the tooling for a previous operation of 
molding ( or otherwise forming or securing ) the midsole core 
with the upper . 
[ 0052 ] FIG . 8 depicts the multi - part mold 700 having the 
ring 704 removed , in accordance with aspects hereof . The 
multi - part mold is further comprised of a portion 706 having 
a surface 708 . The portion 706 may be referred to as a 
bottom plate in the multi - part mold . The surface 708 may 
include molding patterns to form traction elements , such as 
treads , on a ground - contacting surface of the shell . Addi 
tionally , depending on the configuration of the article of 
footwear , one or more portions of the multi - part mold 700 
may be supplemented to achieve a variation in the over 
molding outcome . For example , a common last and upper 
may be formed with different bottom units by adjusting a 

midsole core used ( e . g . , size , material configuration ) and / or 
adjusting a shell characteristics ( e . g . , material , size , shape , 
position ) formed by a shell bottom plate . These changes may 
be accomplished through a substitution of one or more 
portions of the multi - part mold 700 . 
[ 0053 ] FIG . 9 depicts an exemplary system 900 for form 
ing an article of footwear , in accordance with aspects herein . 
The system 900 is comprised of a lasting station 902 . An 
upper lasted on a last at the lasting station 902 . The lasted 
upper is then transferred to a casting station 904 . The casting 
station , in this exemplary system , receives casting tooling 
905 into which the lasted upper is secured . The casting 
station 904 allows for the forming of the midsole core that 
is direct attached to the upper through an open casting 
process using the casting tooling 905 . Following the forming 
of the midsole core in connection with the lasted upper , the 
combination is transferred from the casting station 904 and 
the casting tooling 905 to an injection molding station 906 . 
The injection molding station 906 receives injection mold 
ing tooling 907 . The lasted upper with the direct attached 
midsole core is positioned in the injection molding tooling 
in order for a shell to be formed thereon . A material , such as 
PU , may be injected into the injection molding tooling 907 
to form the shell . The shell may therefore be formed by a 
liquid material , such as an uncured PU , surrounding and 
consequently encapsulating the midsole core . The liquid 
material may also over mold the upper up to a biteline . The 
over molding of the upper with the liquid material allows the 
liquid material to mechanically engage with the upper , such 
as through infiltrating voids or surfaces of the upper prior to 
curing . Once cured or otherwise solidified , the shell material 
forms a bond , such as a physical bond through mechanical 
interaction , with the upper allowing for a direct attach of the 
bottom unit to the upper . 
[ 0054 ] FIG . 10 depicts an alternative exemplary system 
1000 for forming an article of footwear , in accordance with 
aspects herein . The system 1000 has a lasting station 1002 , 
such as the lasting station 902 of FIG . 9 . A lasted upper is 
then transferred to a molding station 1004 . The molding 
station 1004 may be a common station for forming both the 
midsole core and also for forming the shell , in an exemplary 
aspect . For example , a common machine may be capable of 
forming both the midsole core and the shell in connection 
with varied tooling . For example , a first tooling 1005 may be 
used to form the midsole core . The first tooling may be open 
cast tooling , injection molding tooling , or the like . A second 
tooling 1007 may subsequently be introduced to form the 
shell at the molding station 1004 . The second tooling 1007 
may be any type of tooling , such as injection molding 
tooling or casting tooling . 
[ 0055 ] The system 900 of FIG . 9 and the system 1000 of 
FIG . 10 are exemplary in nature and are not limiting . It is 
contemplated that additional stations may be present as well 
as additional components at a particular station . Further , it is 
contemplated that alternative tooling may be implemented at 
a given station . Further , while a specific process is listed at 
a given station ( e . g . , casting at the casting station 904 of 
FIG . 9 ) , alternative or additional processes may be per 
formed at the station ( e . g . , injection molding ) . 
[ 0056 ] FIG . 11 depicts an exploded view of an article of 
footwear 1100 ( e . g . , shoe ) having a midsole core 1104 and 
a shell 1106 . The midsole core 1104 and the shell 1106 form 
a bottom unit . As provided herein , a bottom unit may be a 
sole , a plate , a traction surface , or the like . A bottom unit 
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serves as a ground - contacting surface for the article of 
footwear . An upper 1102 is also depicted . The bottom unit is 
direct attached to the upper 1102 . Direct attach , as also 
provided herein , is the joining of the bottom unit with the 
upper 1102 in the absence of a primer or adhesive for 
compatible materials . Direct attach may include the use of a 
primer or other surface treatment ( e . g . , plasma treatment ) to 
aid in the joining of the upper and the bottom unit in some 
examples . Direct attach , as implied by the name , is the direct 
attaching of the bottom unit to the upper without the use of 
material having a sole purpose of joining ( i . e . , adhesive ) . A 
sole purpose joining material is in contrast to , for the 
example , the shell 1106 , which not only joins the bottom unit 
with the upper 1102 , but the shell 1106 also provide a 
functional purpose of a ground contacting material , an 
encapsulating material of the midsole core 1104 , an impact 
attenuating material , and / or the like . 
[ 0057 ] In some aspects , the midsole core 1104 is direct 
attached to the upper 1102 . Direct attach of the midsole core 
1104 may be accomplished through a molding operation 
( e . g . , injection or casting ) of the midsole core 1104 onto the 
upper 1102 . An exemplary molding operation will be dis 
cussed in connection with FIG . 14C hereinafter . 
10058 ] In an alternative aspect , it is contemplated that the 
midsole core 1104 is pre - formed . For example , the midsole 
core 1104 may be formed as an airbag or a previously 
molded foamed article . In this example , it is contemplated 
that the midsole core 1104 may be permanently attached , 
temporarily attached , or not attached at all to the upper 1102 
prior to forming the shell 1106 . For example , an adhesive 
with sufficient bonding capacity may be applied to the 
midsole core 1104 at a foot - facing - surface 1112 to join with 
a ground - facing portion of an exterior surface 1114 of the 
upper 1102 . Alternatively , it is contemplated that a tack 
adhesive for temporarily positioning , but without sufficient 
adhesion capacity for permanent bonding , may be used 
between the foot - facing surface 1112 and the ground - facing 
portion to position the midsole core 1104 relative to the 
upper 1102 during a shell forming operation . Additionally , 
tooling used to form the shell 1106 may include a cavity or 
other feature able to position the midsole core 1104 in an 
appropriate position relative to the upper 1102 during the 
shell forming process to prevent the use of an adhesive . In 
all of the example , it is contemplated that an encapsulation 
of the midsole core 1104 by the shell 1106 direct attaches the 
bottom unit to the upper 1102 regardless of if adhesive is 
leveraged to permanently or temporarily join the midsole 
core 1104 and the upper 1102 . The shell 1106 direct attaches 
at an inside surface 1110 of the shell 1106 to an exterior 
surface of the upper 1104 . 
10059 ] Direct attach may also include the direct attach of 
the shell 1106 with the midsole core 1104 . For example , it 
is contemplated that a mechanical and / or chemical bond 
may be formed between materials forming the shell 1106 
and the midsole core 1104 to form a unified bottom unit . 
While some materials ( e . g . , EVA ) may not have a natural 
and standalone affinity to join with other materials forming 
the article of footwear without adhesive , it is contemplated 
that one or more surface treatments or arrangements allow 
for direct attach to occur . For example , it is contemplated 
that a plasma treatment or other surface treatment may 
prepare a first material to join with and therefore direct 
attach with a second material . 

[ 0060 ] FIG . 12 depicts a cross sectional view 1200 of the 
article of footwear 1100 from FIG . 11 , in accordance with 
aspects hereof . The cross section illustrates the interaction of 
the bottom unit comprised of the midsole core 1104 and the 
shell 1106 with the upper 1102 . Specifically , the shell 1106 
over molds and encapsulates the midsole core 1104 . Addi 
tionally , the shell 1106 over molds at least a portion of the 
upper 1102 such that the interior surface 1110 engages with 
and joins the upper 1102 at the exterior surface 1114 . 
f0061 ] While not depicted at the scale represented in the 
figures , it is contemplated that a transfer of shell material 
forming the shell 1106 extends into and mechanically 
engages with the upper 1102 . For example , a molding 
operation may inject material forming the shell 1106 in a 
liquid state that has sufficient fluidity and viscosity to 
penetrate and / or infiltrate at least a portion of the material 
forming the upper 1102 to form a direct attach bond . A 
similar co - mingling of material is also contemplated at the 
transition between the midsole core 1104 and the upper 
1102 , in some examples . Further , it is contemplated that a 
material transition may occur between the midsole core 1104 
and the shell 1106 for some materials used to form the same . 
10062 ] FIG . 13 depicts a bottom view 1300 of the article 
of footwear from FIGS . 11 and 12 , in accordance with 
aspects hereof . In this non - limiting aspect , it is contemplated 
that one or more windows 1302 may be formed in the shell 
1106 . The windows may be an aperture that extends through 
the shell to expose an underlying material , such as the 
midsole core 1104 . The window 1302 provides access to the 
midsole core 1104 from an exterior . This access allows for 
visual inspection of the materials , intended aesthetics ( e . g . , 
material color contrast ) , reduction in material used to form 
the shell 1106 , and the like . It is contemplated that a window 
may be any size , shape , location , and / or quantity . As previ 
ously discussed , it is contemplated that the window may be 
on a ground - contacting surface and / or a sidewall . Further , it 
is contemplated that the window may expose a window ( e . g . , 
void , aperture ) in the midsole core 1104 allowing for inspec 
tion or access to the upper 1102 through the bottom unit in 
an exemplary aspect . 
[ 0063 ] FIG . 14A illustrates an exemplary system 1400 for 
direct attaching a bottom unit with an upper , in accordance 
with aspects hereof . The system 1400 , in this example , is 
comprised of a carousel 1402 having a variety of stations 
performing various operations , such as molding operations . 
It is understood that the system 1400 is illustrative and not 
restrictive . The system 1400 is provided to facilitate a 
discussion of direct attaching a bottom unit to an upper and 
it is not intended to be limiting . 
[ 0064 ] A ring mold 1404 is depicted securing an upper 
1102 . As previously discussed with reference to FIGS . 2 - 8 , 
the upper 1102 may be lasted and the ring mold 1404 may 
secure around the lasted upper such that a portion of the 
lasted upper becomes a molding surface onto which the 
midsole core and / or shell are formed . The relative position 
of the ring mold 1404 and the upper 1102 will be depicted 
in FIGS . 14B - E as cross - sectional views of the ring mold 
1404 along a cutline 14B - 14B . As can be appreciated , it is 
contemplated that the ring mold 1404 may be comprised of 
a first ring portion on a first side of the cutline 14B - 14B and 
a second ring portion on a second side of the cutline 
14B - 14B . The two ring mold portions may separate along 
this line to accept a lasted upper and to secure around the 
lasted upper , in an exemplary aspect . 
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[ 0065 ] The ring mold 1404 is advanced by the carousel 
1402 to a core station 1406 where the midsole core is formed 
and direct attached to the upper 1102 , in an exemplary 
aspect . The midsole core may be formed through the inser 
tion of a core bottom plate 1410 that is positioned by an 
actuator 1413 ( e . g . , pneumatic , electric , hydraulic ) into a 
cavity of the ring mold 1404 , as best seen in FIG . 14C 
hereinafter . The core bottom plate 1410 is sized to form the 
midsole core within the ring mold 1404 onto a bottom 
surface of the upper 1102 . As will be discussed in greater 
detail , the core bottom plate 1410 may be partially inserted 
into the ring mold 1404 and a material ( e . g . , PU , TPU , EVA , 
silicone ) may be injected into the ring mold in a cavity 
formed between the core bottom plate 1410 and the upper 
1102 . The core bottom plate 1410 may then be further 
inserted ( e . g . , raised ) into the ring mold 1404 following the 
injection of the core material by the actuator 1413 . The core 
bottom plate 1410 may be positioned within the ring mold 
1404 relative to the upper 1102 such that a volume of space 
defined by the core bottom plate 1410 and the upper 1102 
defines the size and shape of the midsole core mold . 
[ 0066 ] The system 1400 may then advance the ring mold 
1404 having the upper 1102 and a midsole core to another 
station , such as a station 1408 for forming a shell over the 
midsole core and onto the upper 1102 . A shell bottom plate 
1412 is sized and shaped to be received in the ring mold 
1404 , as best seen in FIG . 14D hereinafter , for forming the 
shell . The shell bottom plate 1412 may be actuated in to 
position within the ring mold 1404 by an actuator 1414 ( e . g . , 
pneumatic , electric , hydraulic ) . When positioning the shell 
bottom plate 1412 in the ring mold 1404 , a relative position 
between the shell bottom plate 1412 and the upper 1102 
having the midsole core defines the shell to be formed . After 
inserting the shell bottom plate 1412 at least partially into 
the ring mold 1404 , the system 1400 injects a shell material 
forming a shell direct attached to at least the upper 1102 . 
100671 . It is contemplated that the system 1400 may 
include additional components , such as injection machines , 
casting machines , material repositories , pressure tanks , cool 
ing stations , heating stations , and the like . Further , it is 
contemplated that some stations may be for cast molding 
and some stations may be for injection molding . Any com 
bination of stations in any order is contemplated to direct 
attach a bottom unit to an upper in accordance with aspects 
hereof . 
[ 0068 ] FIG . 14B depicts a cross section of the ring mold 
1404 having the upper 1102 secured therein , in accordance 
with aspects hereof . A cavity 1420 is present in the ring mold 
1404 for receiving one or more bottom plates ( e . g . , the core 
bottom plate 1410 , the shell bottom plate 1412 both of FIG . 
14A ) . An internal side wall 1423 is also formed by the ring 
mold 1404 within the cavity 1420 . The internal side wall 
1423 may serve as a guide for positioning a bottom plate 
( e . g . , the core bottom plate 1410 ) or it may serve as a 
molding surface for other bottom plates ( e . g . , shell bottom 
plate 1412 ) . Therefore , the ring mold 1404 secures the upper 
1102 to form an upper molding surface ( e . g . , the ground 
facing surface of the upper 1102 ) and to serve as either a 
molding surface and / or as a guide surface for other molding 
portions . 
0069 ] Material may enter into the cavity 1420 through a 
variety of mechanisms . For example , a first gate 1416 and a 
second gate 1418 are depicted providing access for material 
to be inserted from the exterior into the cavity . It is under 

stood that the gates could be positioned at any location and 
have any size . Further , while two gates are depicted , a single 
gate is effective for aspects hereof . Additionally , while the 
gates are depicts at a heel end of the bottom unit , is it 
contemplated that the gates may be at a toe end , a medial 
side , a lateral side , and the like . 
[ 0070 ] With respect to the first gate 1416 and the second 
gate 1418 , it is contemplated that the first gate 1416 is a gate 
used for one of the midsole core or the shell and the second 
gate 1418 is for the other of the midsole core or the shell , in 
an exemplary aspect . As different materials may be used ( or 
different compositions of a common based material ) , a 
different gate structure ( e . g . , size , location , length , shape ) 
may be leveraged for the different materials . Similarly , it is 
contemplated that only a single gate , such as the first gate 
1416 , may be incorporated into the ring mold 1404 and both 
the midsole core and the shell materials are injected into the 
cavity 1420 by way of a common gate . 
10071 ] While injection is discussed in connection with 
FIGS . 14A - E , it is contemplated that casting may be used for 
one or more portion and / or a pre - formed portion may be 
inserted . Therefore , aspects contemplate a hybrid forming 
process for different portions of the direct attached bottom 
unit . 
[ 0072 ] FIG . 14C depicts the core bottom plate 1410 hav 
ing a bottom molding surface 1422 and a sidewall molding 
surface 1424 being inserted into the ring mold 1404 for 
forming a midsole core , in accordance with aspects hereof . 
As the upper 1102 is secured within the ring mold 1404 , the 
core bottom plate 1410 is inserted into the cavity 1420 to 
form an enclosed volume . Material , such as a PU , TPU , 
EVA , or silicone - based material , may be injected through 
the first gate 1416 and onto the bottom surface 1422 . The 
injected material may include a foaming agent that begins a 
foaming process of the material following the injection 
through the first gate 1416 . Following the injection of the 
material into the cavity 1420 , the core bottom plate 1410 
may be moved into closer proximity to the upper 1102 ( i . e . , 
upwards in FIG . 14C ) until an intended offset distance from 
the upper 1102 is achieved . The material may expand and 
foam to a net shape based on the relative position of the core 
bottom plate 1410 and the upper 1102 . Further , the first gate 
1416 may be intentionally obscured after the movement of 
the core bottom plate 1410 . This intentional obstruction of 
the first gate 1416 seals the molding cavity from the exterior 
to achieve an intended midsole core formation . 
[ 0073 ] In the non - limiting example provided in FIG . 14C 
and in contrast to the example that will be discussed in FIG . 
14D , the bottom plate in FIG . 14C , the core bottom plate 
1410 , has integral sidewall molding surfaces for the midsole 
core . In this way , the midsole core may have a smaller 
footprint ( e . g . , less width and length ) than that which would 
be provided by the ring mold 1404 sidewalls . Therefore , it 
is contemplated that the core bottom plate recesses sidewalls 
of the formed midsole core from the sidewalls of the shell to 
be formed with a common ring mold . By having a first 
sidewall molding surface on the core bottom plate to form 
sidewalls of the core and having the ring sidewalls ( or a 
second sidewall configuration on the shell bottom plate ) an 
encapsulation of the midsole core by the shell may be 
accomplished using a common ring mold , which can reduce 
tooling costs and increase production efficiency . 
[ 0074 ] FIG . 14D depicts the shell bottom plate 1412 
having a bottom molding surface 1426 being inserted into 
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reference to other features and subcombinations . This is 
contemplated by and is within the scope of the claims . 
10096 ] While specific elements and steps are discussed in 
connection to one another , it is understood that any element 
and / or steps provided herein is contemplated as being com 
binable with any other elements and / or steps regardless of 
explicit provision of the same while still being within the 
scope provided herein . Since many possible embodiments 
may be made of the disclosure without departing from the 
scope thereof , it is to be understood that all matter herein set 
forth or shown in the accompanying drawings is to be 
interpreted as illustrative and not in a limiting sense . 

The invention claimed is : 
1 . A method of forming an article of footwear , the method 

comprising : 
lasting a footwear upper ; 
forming a midsole core to at least an underfoot portion of 

the footwear upper , wherein the midsole core is direct 
attached to the footwear upper through the forming ; 
and 

the ring mold 1404 for forming a midsole core , in accor 
dance with aspects hereof . The midsole core 1104 was 
previously direct attached to the upper 1102 ( e . g . , as 
depicted in FIG . 14C ) and the shell will be formed over the 
midsole core 1104 and on the upper 1102 . A material ( e . g . , 
PUT , TPU , EVA , silicone ) may be injected through the first 
gate 1416 into the cavity 1420 and onto the shell bottom 
plate 1412 at the bottom surface 1426 . The shell bottom 
plate 1412 may then be further inserted into the cavity 1420 
into closer proximity with the midsole core 1104 ( i . e . , 
upwards in FIG . 14D ) to form a molding volume formed by 
the bottom surface 1426 , the midsole core 1104 , the upper 
1102 , and the side walls 1423 of the ring mold 1404 , in an 
exemplary aspect . The shell bottom plate 1412 may be 
maintained until the shell material has cured or otherwise set 
sufficiently before removing the shell bottom plate 1412 
from the cavity 1420 . 
[ 0075 ] As highlighted in connection with FIG . 14C and 
depicted in the cross - section of FIG . 12 , having sidewall 
molding surfaces 1424 in the core bottom plate 1410 pre 
vents the midsole core material from extending to the ring 
mold side walls 1423 at the upper 1102 . Therefore , the shell 
material may encapsulate the midsole core 1104 and direct 
attach to the upper 1102 on the exterior surface 1114 , as seen 
in FIG . 12 . 
[ 0076 ] FIG . 14E depicts the article of footwear of FIGS . 
8 - 14D having a direct - attach bottom , in accordance with 
aspects hereof . Specifically , the shell 1106 formed from the 
shell bottom plate 1412 in FIG . 14D is visible in FIG . 14E 
having the ring mold , the upper 1102 , and the shell bottom 
plate defining the shell 1106 . 
[ 0077 ] Based on the foregoing , it is contemplated that a 
variety of materials may be combined to form a bottom unit 
in a variety of manners . The following provides a non 
limiting listing of contemplated material combinations for a 
bottom unit . It is understood that injection molding and 
casting may be used in different combination for different 
materials for the different components forming the bottom 
unit . 
[ 0078 ] A first aspect : A PU core and a PU shell . 
10079 ] A second aspect : A TPU core and a PU shell . 
[ 0080 ] A third aspect : An EVA core and a PU shell . 
10081 ] A fourth aspect : A silicone core and a PU shell . 
10082 ] A fifth aspect : A PU core and a TPU shell . 
[ 0083 ] A sixth aspect : A TPU core and a TPU shell . 
[ 0084 ] A seventh aspect : An EVA core and a TPU shell . 
[ 0085 ] An eighth aspect : A silicone core and a TPU shell . 
10086 ) A ninth aspect : A PU core and an EVA shell . 
[ 0087 ] tenth aspect : A TPU core and an EVA shell . 
[ 0088 ] A twelfth aspect : An EVA core and an EVA shell . 
[ 00891 A thirteenth aspect : A silicone core and an EVA 
shell . 
[ 0090 ] A fourteenth aspect : A PU core and a silicone shell . 
[ 0091 ] A fifteenth aspect : A TPU core and a silicone shell . 
[ 0092 ] A sixteenth aspect : An EVA core and a silicone 
shell . 
[ 0093 ] A seventeenth aspect : A silicone core and a silicone 
shell . 
[ 0094 ] From the foregoing , it will be seen that this inven 
tion is one well adapted to attain all the ends and objects 
hereinabove set forth together with other advantages which 
are obvious and which are inherent to the structure . 
[ 0095 ] It will be understood that certain features and 
subcombinations are of utility and may be employed without 

forming a shell to the midsole core and a portion of the 
footwear upper concurrently , wherein the shell encap 
sulates at least a portion the midsole core forming an 
exterior surface on the midsole core . 

2 . The method of forming an article of footwear of claim 
1 further comprising inserting the lasted upper into a first 
tooling prior to forming the midsole core . 

3 . The method of forming an article of footwear of claim 
2 further comprising transferring the lasted upper and the 
midsole core from the first tooling to a second tooling prior 
to forming the shell . 

4 . The method of forming an article of footwear of claim 
2 further comprising maintaining the lasted upper in the first 
tooling while forming the shell . 

5 . The method of forming an article of footwear of claim 
1 , wherein forming the midsole comprises casting material 
forming the midsole core . 

6 . The method of forming an article of footwear of claim 
1 , wherein forming the midsole comprises injecting material 
into tooling to form the midsole core . 

7 . The method of forming an article of footwear of claim 
1 , wherein forming the midsole core to the at least underfoot 
portion of the footwear upper comprises the midsole core 
mechanically engaging with the footwear upper . 

8 . The method of forming an article of footwear of claim 
1 , wherein the midsole core is direct attached to the footwear 
upper without an adhesive . 

9 . The method of forming an article of footwear of claim 
1 , wherein the midsole core is comprised of at least one 
selected from PU , TPU , EVA , and silicone . 

10 . The method of forming an article of footwear of claim 
1 , wherein the midsole core has a lower density than the 
shell . 

11 . The method of forming an article of footwear of claim 
1 , wherein the midsole core is comprised of a first material 
and the shell is comprised of a second material , wherein the 
first material has a higher resilience than the second mate 
rial . 

12 . The method of forming an article of footwear of claim 
1 , wherein forming the shell comprises casting material 
forming the shell . 

13 . The method of forming an article of footwear of claim 
1 , wherein forming the shell comprises injecting material 
forming the shell into a tooling . 
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14 . The method of forming an article of footwear of claim 
1 , wherein the shell is comprised of at least one selected 
from PU , TPU , EVA , and silicone . 

15 . The method of forming an article of footwear of claim 
1 , wherein the shell has a greater abrasion resistance than the 
midsole core . 

16 . An article of footwear comprising : 
an upper having an underfoot portion ; 
a midsole core adjacent to the upper at the underfoot 

portion ; and 
a shell , the shell encapsulating the midsole core and 
mechanically engaged with the upper , wherein the shell 
forms a ground - contacting surface of the article of 
footwear . 

17 . The article of footwear of claim 16 , wherein the 
midsole core is comprised of at least one selected from PU , 
TPU , EVA , and silicone . 

18 . The article of footwear of claim 16 , wherein the 
midsole core has a lower density than the shell . 

19 . The article of footwear of claim 16 , wherein the 
midsole core is comprised of a first material and the shell is 
comprised of a second material , wherein the first material 
has a higher resilience than the second material . 

20 . The article of footwear of claim 16 , wherein the 
midsole core has a density less than 0 . 25 grams per cubic 
centimeter . 

* * * * 


