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(57) Abrégée/Abstract:
An embodiment of the invention provides an tee hockey stick handle providing improved grip and tactile feel to a player, and having
a cross-section symmetric about one centerline and asymmetric about another orthogonal centerline, a section line parallel and
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(57) Abrege(suite)/Abstract(continued):
offset from sald second centerline dividing said cross-section into a bottom profile comprising an irregular convex polygon with or

without rounded and/or beveled edges, and a top rectangular profile with or without rounded and/or beveled edges. The sides of
the cross-section, may be linear or slightly concave.
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(57) Abstract: An embodiment of the
invention provides an tee hockey stick
handle providing improved grip and
tactile feel to a player, and having a
cross-section symmetric about one
centerline and asymmetric about anoth-
er orthogonal centerline, a section line
parallel and offset from said second
centerline dividing said cross-section
into a bottom profile comprising an ir-
regular convex polygon with or without
rounded and/or beveled edges, and a
top rectangular protfile with or without
rounded and/or beveled edges. The
sides of the cross-section, may be linear
or slightly concave.
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ASYMMETRICAL ICE HOCKEY STICK HAD

LROSS-REFERENCE 1Q RELATED APPLICATIONG

N

The present application dertves priority front ULS. provisional application senal no.

62/221 &&3 filed September 22, 2015,

BACKGROUND OF THE INVENTION

i. Field of the mnveniion
The present wnvention relates generally 1o 1ce hockey stick handies {also

referred to as shatis), and more particularly, to a hockey stick handle that has an

asvimmetric cross-section over all or part of s length.

2. Description of the Backeround

stick in numerous specific wavs with many different combinations of hand placement
over the length of the handle, each optimal for the hive action siabion confronting the
olaver, Conseguently, hockey plavers constantly move their hands alony the handle
i muibiple positions to gnip and control the hockey shick handle. This conirel 13
generally referted to as "shick handhng” Effective stick handlimy requares 3 player to
constantly reposition ins hands along the handie to controd the blade of the hockey
stick. As used herewn, “stick” refers o the apparatus as a whole, mcluding the handle
{or shali} on whach a plaver's hand{s) ss/are placed, and the blade.

On a basic level, certain hand positons are correct and others meorrect. FIG.
i shows an example. FIG. 1A} Hostrates proper hand placement when skating with
one hand on the hockey stick: the other hand 1s removed fron: the stick and the active
hand 18 placed atop the stick near the end {as shown) for freedom {o skate. FIG. (B}
shows an unconveniional hand placement {or g one-banded sick maneuver where the

'i
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pafirn:t: is beneath the stick and considerably away from the end of the handle. Hﬁﬁke}%
sticks typically have a rectangular symmetrical shape such that the top section of the
handle 18 a mirror image of the bottom section of the handle, contnibuting nothimg to a
player's tactide feel. In other words, from the {eel of the handle alone, a player cannot
sense a difference between the {op section and the bottom section of an entirely

o rectangudar bandle. As a result, it 1s common {0 mstake the onentation of the hockey
stick, especially during the beat of play with protective ice hockey gloves dimimishing
a plaver’ s tacte feel. FIG. 2 s a cross-section of many priov art hockey stick

handles with three sets of exemplary dimensions.

IS wide vartety of spht-second situations. In each situation, the appropnate hand
placement enables the player 1o nnpart force and torque on the hockey stick to effect a
desired motion, ¢.g., passing, shooting ov maneuvering a hockey puck. FIG. 3 gives
several examples of comumon hand positions on substantially rectanguiar-shaped
handles, mciuding an open hand at FIGs. 3{A-(), a closed hand at FIG. 3{D)and a

20 partigllv open hand at FIG. {E). In conwpetittve sttuations, the plaver must quickly
change hand placements and grips 1o react 10 and outplay hus opponent for control of
the puck. Thus, between the execution of consecutive skills, a player must release or
shide one of hug hands, move it 1o 3 new -p@siiiml cand re-gnp the handle wiath a strong

hioid.

fa2
W AE

An sxample of this constant hand repositioning 1 a hockey playver who
intercepts a puck, carries the puck while charging to poal. and then shoots the puck.
tn carrying the puck the playver typically grabs the hockey stick handle at or near s
distal end with ong hand for maximum reach, and extends the hockey stick oul in

tront while skatig. Ongce the pack 18 under controd the plaver pulls the hockey stick

I eadd
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tonward his body and simullaneously repositions one or both hands, ofien grabbing the
handle with both hands spread along the shafl, and maintains this grip wiale skating
and carrving the puck. Then, when preparing to shoot, the player re-prips the bottom

end of the handle and cocks the siick back with botlh hands., Thus, m the course of

same skills, the playver quickly repositions his hands

e

executing three conseculive
mubtiple times,
The ability to properly position and quickly reposition hand placement withouwt

fosinz coutrol of the handle requires a player to make subtle adjastments i hand

gripping force. A strong grapping force is required to hold and cock the stick,
especially for the lower hand. An intermediate gripping force Is reguired o slide a
hand along the shalt without releasmg the bandle entively. Such rapid grip
adjustments are sometimes difficult to execute on conventional handles, which
typically have a rectangular, sysumetnical shape such that the top sechion of the handle

15 a mirror nnage of the bottom section of the handie. Such geomelry, particularly on

the bottom section of g handle where g player’s fingers wrap around and connect to

tactiie feedback. In addition, factoring in the effecis of {fatigue, perspiration and bulky
protective gloves, it 18 easy 10 see why players sometimes lose a {inn grip on ice
hockey stick handles and desire more tactile feedback.

stick shaft. Although these gloves protect the outside of a player's hand, the laver of
material beiwesn the shafi and the plaver's palim and fingers, no matter how tacky,
recluces the player's tactile {eel for the shalt. To maprove gnip, players frequently lape

oy adisiments may approxmmaie a grip, it 13 difficalt to bwld shapes out of the

-
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tape that complement {inger placement andior that increase the diameter of the handle
to aid a plaver m using the required gripping force. Athletic tape, the most common
add-on by plavers, has a limited fife span belore it disassenibies and new tape 15
required. What is needed then 15 a hockey stick handle having a cross-section that is
mstantly recogmzable by tacude feel through a glove, vet maintaims a fanubiar looking
top side geometry, bul s more suiiable {0 a bockey player’s special demands tor
stick/puck handling, passing and shooting at high speed and pinpoint accuracy. The
cross-section of the disclosure can accommodate hockey-specific hand movements in
terms of how and where a player grips the handle, stides and then repositions his
hands and executes passing and shooting mwechanics, while providing usefid tactile
feedback. For experienced players that demand a traditional hockev stick visual, the
cross-section of the disclosure also satisfies that need. In addibon, the cross-section of
the disclosure reduces the shaft weight wathout compromising strength, nigdity, and

durability at particular locabions alony the handle.

One aspect of the present mvention provides a hockey stick handle having an
asymmetic non-reciangular cross-section along all or part of the handie length to
provide informative tactile feedback.

I an embodiment, the asynunelric non-rectangular cross-section runs all of
interface with the blade portion of the stick, as 1s undersiood in the art. In another
erbodiment, the asybuneinic non-recianguiar Cross-section runs along a “nuddle

portion” of the handle, ¢.g., a medial segment of the handle comprisiny at teast 309%

1§

of the entire length of the handie located where the plaver frequently grips with thew
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bottom hand. As such, thus muddle portion asymmeiry ensures tactile feedback to the
user. In this embodiment the asvmmetric cross-section may transition naar the distal
section (upper t1p) of the handie to a3 symmetne rectaneular cross-section 1o give both
right-handed and left-handed plavers the same feel when graspis the handle.
In yet another embodiment, the asvmmeinc cross-section runs along a
Hr segment of the handle fength that includes the muddie portion of the handle bat not
either the disial or proximate sections of the handle.

For purposes of the disclosure, “asyimmetric™ is herein defined as iadﬂng the
IMHTON-INRAZE OF NEAr MITOY ANage quatity of symnatry along the top and bottom of a
handle, and “svmmetric” 1§ the oppostie. The “bottom section” of the handle will

IS refer to that portion of the handle when viewed {rom a cross-section that comprises a
non-rectangular polvgonal shape, and the “top section™ of a handle refers o that
portton of the handle when viewed {rom the same cross-section that comprises a
seneraily rectangular shape. When viewmg the handle m an xyz coordinate system
with the elongate handle runnming up the y-axis the handle will have an overall length

20 along the y-axis. At any point glong the v-axis the handle will have s overall cross-

section parailel to the x-z plane. Viewing a ¢ross-section at any pout along the y-

axis, a theorefical “section fing” paraliel (o the z-axis bisects the cross-seclion o two
sections and separates the “top section”™ from the “bottom section.™ The section line

4
0

.
0

wilf be slightly offset from the v-axis along the x-axis. This theoretical section fineg

fa2
W AE

defines and is mcluded as one side of both the “top section™ and the “bottom section”
for purposes of anv geametnie description herein,
One skalled m the art will understand thal many hockey sticks ulilize a

o,
T2

replaceable blade and shaft configuration Incorporating a “tenon™, “shank™ or “hosel

?.

winch generallty conpises a shoit keved exiension {or isertion imto a socket of the

‘T
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blade. However, there are also two --plea,e hockey sticks in which the blade s formed
with an upwardly-protruding keved extension that inserts info the hollow handle. In
either case, the hosel 15 1gnored for purposes of any geometric description of the
handle in this disclosure.
In all embodiments of the disclosure, the asymumetnce section can have a
H unique non-rectangular polyeonal cross-section {e.g. bexagonal, polygonal, sosceles
frapezoidal), asymmetric about the section line (parallel to the »-axis), wh ich canses
the entire cross seetion of the handle to form an irregular convex shape. The
ﬂ*‘-"‘ﬂ}f‘i‘ﬁmﬂwirif:c;ﬁ cross section remains constant over all or most of the handle’s length,
only devigting in some enmbodinents to accommodate intersection with the blade
15 portion of the stick. In an embodiment wherein the ice hockey stick is gither one-
piece or two~piece but the blade portion has a receptacie desigoed to match the handle
OF vice versa, the asymmetric ¢ross section remains constant over the enture length of
the handle and mserts mto the receptacle. In another embodiment, wheren the stick 18
two-piece and the hiade portion receptacle does not match the handle, the handle cross
20 section for visual and fit purposes transitions from the asymnmetric cross section {0 a
syrmmetric or other geometry {e.¢., spear-like or other design choice shape} that fus
the biade portion receptacle.
The asymmeatric cross-section can comprise on s bottont section at east two

bevelad or rounded edges diverzing from a short botion: edge, the angles being

fa2
W AE

tatlored for the requirements and preferences of a hockey plaver, as disclosed below.
The asynumeiric cotvex cross-section may be svmmetric alonyg the vertical
centerline {x-~axis), asymmetnic along the hortzontal section hine, and definad by three

sabstantially orthogonal lonyg sides joined by three angled short sides. Une of the

shiort sides 1s paraliel (o a long side on the {op portion and the other two short sides

O
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All edges can be rounded, and all sides may optionally be shghtly concave as is
known i the art.
The cross-seciional shape, length, and location of the handle sides

accommaodate the gnppin

o

o, shidmyg, and carrving techniques pecaliar (o hockey, In

St

degrees of strength, ngidity, and durability at partscalar locations alonyg the handle,
To achisve the asymmetric cross-section, the preffff‘:ﬁes:i- manufactorin g PLOCRSS
is high pressure bladder molding that is understood in the ant. 1o a preferred one cross
sectiongd handle, however, conventional techniques such as extrusion and post-
extrusion bending can be utlived
The present invention 1s described in greater detand n the detasled desenption
of the mvention, and the appended drawmgs. Additional features and advantages of

the mveniion will be set forth in the description that follows, will be apparent from the

description, or may be learned by practicing the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present inveniion will become
more apparent from the following detatled description of the preferred embodiments
and certain modifications thereol when taken together with the accompanying
drawigss mowhich

FIG. | iHustrates an example of a correct hand position {A-B} and
unconventional position (C);

FIG. 2 is a cross-section of prior art hockey stick handles with three sets of

exgmplary dunensions.
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FIG. 3 gives several examples of conmmon hand pesiticns

Fi(. 4 is a cross-section of an ice hockey stick handle with exemplary
dunensions according (o an embodiment of the present mveniion.

Fi(. 5 1s a stde-parspeciive dlusiration of an embodiment wherein the
asymmetrical cross-section 14 extends along a muddle section of the handie length.

FIG. 6 iHusirates an alternative sel of dimensions for the asynunetnical convex

cross-section of the handie with a smaller bevel angle (30 degrees) and less concavity.

FIG. 7 ilustraies another alternative set of dimensions for the asyiumetric
convex cross-section with a larger bevel angle (45 degrees) and more congavity,

FIG. 8 ithustrates vet another gliernative set of dimensions for the asymmetric
convex cross-section with a talter overall height and no concavity

FIG. 9 iHlustrates still another alternative set of dimenstons for the asvnimeine
COnVEX Cross~section with a smaller bevel distance and less concavity.

FIG. 10 1Hustrates g top-to~bottom warp along the top section 12 m accordance
with an embodiment of the vention,

FIG. 11 @ives several examples of conumon hand positions on the handle 2 of

the present mvention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made mn detai! to preferred embodiments of the present
mvention, examples of which are illusirated in the socompanving drawings, Wherever
possible, the same reference numbers will be used throushout the drawines (o refer o
the same or hike parts.

.....

with exemplary dimensions according to an embodiment of the present mvention. The

PCT/US2015/063743
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hockey stick handle 2 s formed with an overall-asymmetrical cross-section that, in #ts
entirety, can be in the form of an irregular convex hexagon, formed by adding radius
or beveling the edges m s hotion seciion. The asymmetricat cross-section
acconunodates particular hand movements unique 10 hockey stick handhing, such as
shding a hand along the tength of the handle or grnpping a handle to whip the hockey
stick along s longitudinal axis or to resist torque applied 1o the hockey stick around
its Jongitudinal axis. The cross-sectional shape provides the bandle with structural and
tactife features that correspond io the Wiy it which a plaver moves his hands alonyg
the handle and grips the handle.

The asymmetrical cross section remains constant over all or part of the
handle’s length, deviating in one embodiment only when necessary to accommodate
mtersection with the blade portion of the stick. In other embodiments the asvmmetric
cross-section may exiend along at least 30% of the entire length of the handle or along
only a segment of the handie that mcludes the middie portion of the handle. In one
embodiment wherein the 1ce hockey stick is erther one-piece, or two-piece but the
blade portion has a receptacle designed to match the handle or vice versg, the
asymmetric cross section remams constant over the entire length of the handle for
msertion o the receptacle. in another embodiment, wherein the stick 1s two-plece
and the blade portion receplacle does not muatch the handle, the handle cross section
for visual and it purposes transitions from the asyvhuneiric cross section 1o a gemmetry
that {its the blade portion receptacie, =.2., spegr-like or other shape as a matter of

As seen m FHG. 4, the asymimetic cross-section may be symmetric along one
theoretical centerline running top-to-botiom, and asynunetric along the other

theoretical centerhine running side-to-side. The horirontal centerhine may bisect the

PCT/US2015/063743
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cross-seclion mio two sections of equal enclosed area. A theoretical horizonial
section fine subdivides the cross-section mie the top section 12 above the section {ine
and the bottom section 14 below, m both mstances taking the horizontal section hne
as forming a side {or purposes of geometric description.
The substantuatly rectangular top section 12 atfords both left handed and nght
1} handed playvers the same fook and feel when grabbimg the handle. Top section 12 can
be defined by foar substan trally orthogonal sides 31-33 {the fourth side defined by the
section ine). Two long sides 31, 32 are of antiomm length, are Joined together at both
ends by the section line side and short side 33, respectively. The short side 33 15
paratiel to the opposing section e side. In a preforred embodiment the two long
IS sides 31, 32 are within a range of from 21-31 mm long and of aniform length, and the
shiort side 33 15 withun a range of from 18-22 mm long. Both corneredges are
preferably rounded at radioas within a range of Irom 3-6 mm.
The reguiar convex bottom section 14 can be defmed by three fong sides 21,
22, and the section line and a short side 23. Two long sides 21, 22 are of uniform
20 length, are joined together at one end by the section lineside, and are jomed together
at thew other end by the shott side 23, The short side 23 15 parallel (o the opposing
fong section line side. The other two long sides 21, 22 join the long section hine sude
at an acute an gﬁi_e ¢ within a range of from 139 . 75° relative to the horizontal section

line side, more preferably 30° - 607 (as shown). The two Haunking long sides 21, 22

fa2
W AE

join the short side 23 at an obtuse interior angle P, supplementary (o acute angle .
All corner-edges are preferably rounded or beveled. In a preferred embodiment the

il

two angled long sides 21, 22 ave within a range of from 3- 27 mum long and of witforny

lenpth, and the section hne side s within a range of from 18-22 mm long. The two

right-angle edges tormed thereby are rounded at radias withmn a range of from 3-6

it
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n, mst preferab v ata 4.5num radius of curvature and are made slightly

bulbous. Any or all of the long sides 21, 22 may be straipht or slightly concave, and

if the {atier, the concavity should not be less than a 70 mm radus of curvatwre. The

short side 23 15 within a range of from 1- 13 mm long, and s edges are rounded or

beveled i the previousty specified angle range, preferably withun a distance range of

1 from 3-11 mm from the edge. The fowr opposing edges of boltom section 14 are
rounded at a smaller radius of corvature within a range of from 1-4 mum, and most
preferably Tram. Again, FIG. 4 provides an exemplary set of dimensions
contemplated by the disclosure, and all angular/dirsensional ranges stated berein are
specific 1o the jce hockey handle of the invention. The two rounded or beveled edges

IS al short side 23 ave preferably angled within a range of from 30-6{) degrees relative to
a hortzontal secton hine. The {oregoing construct provides a substanttally rectanguiar
top mass above both the horizontal centerhine and the honzontal section hine, a
hexagonal botfom mass below the centerline, and a trapezoidal bottom mass below
the horizontal section hine. One skilled in the art will readhly undevstand that the

20 above-desenbed asynunetnic cross-section need not run the entre length of the

handle, but rather mayv run along most of the handle length or only along one or more

ections of the handle length al least including a middie portion of the handle. Also,

A

i many cases a hockey stick handle may b2 constructed with desipn elements andior

surface patterns (o mcraase grp.

fa2
W AE

For example, FIG. § 15 g side-perspective tHustration of an ghernate
embodiment 102 wheram a lower sgction of the handle (not shown) proxinwis the
blade bas a traditional rectangular crosgs-sechion, an apper section 123 of the handile

102 transtions rom an overall-syimmeirical cross-segtion w the {otm of a {radihional

substantially rectangular cross-section 122 with radiussed or bevelad adges al the

il
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3 distal end, to an improved cross-section 124 according to an embodiment of the
present invention, The improved cross-section 124 extends at least along the middie
portion of the handle where the plaver frequently prips with their bottom hand.

FiG. 6 iHustrates an alternative set of dimensions for the asynuneinic convex
cross-section of the handle with a staller bevel angle {30 degrees) and less concavity.
1 FIG. 7 iHlusirates another altemative set of dimensions for the asviunetnie

convex cross-section with a i arger bevel angle {45 a.if,g;rmﬁ and more concavity.

FIG. & iflustraies vet another aliernative set of dimensions for the asymmetric
convex cross-section with a taller overall height and no m}ttcrgmii}a

FIG. & iHlustrates still another alternative set of dimensions for the asymmeine

IS convex cross-section with a smaller bevel distance and less concavity.

In addition 1o the foregoing dimensional varables, varving degress of
convexity or concavily are conteniplated along the cross-section centerline running
top-to~bottom, creating what could be described as a warped or bulged profile. Ths
fop~to-bottom warp or bulpe may be desirable to some plavers, for example, (o

20 conform the handle to the curve of their donynant hand. As seen w FIG. 14, the warp

is tmposed on the fop section 12 and curves the two opposing long sides 31, 32

f

between the horzontal section line and short side 33, respectively, rendering onie long

side convex and one concave. In this embodiment, the handle cross-section svhmetry

along the vertical centerline is disiurbad. The warp of the handle 2 may be achieved
25 by a constant radios of curvaturs along long sides 31, 32, which may be more or fess

as a matter of destun choice witlun a range of from 25 mm o mitmly ({Ial), nwore
preferably withm a range of from 10 mum — 100 nun, and most preterably withma
range of from Minum - 60 mm. To ilosivale, the more war ped shafl profie of FIG.

1D{A ) has a radius of curvature of 30 mun, while the less curved profile of FIG. HXB)
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has a radius of 60 num. The two profiles ilhustrated in FIGs. 10{A-B) employ the
same radius of curvature along both long sides 31, 32, but different radi are possible
as well. The convex long side may have a greater or lesser radius of curvature than
the concave long side. The profile tlustrated m FIG. 1) employs an mverse rads
of curvature along both long sides 31, 32, resalting i {wo convex long sides 31, 32
Lt In all above-described embodiments the cross-sectional shape, length, and
location of the asynmmetric handle accommodate the gripping, shding, and carrying
fechaicgues wnigue (o hod\ew _p.rs::-t_,:’iﬂ'i.,i‘;g tactile feedback 1o mform ﬂia_ plaver of hand
placement andior an alternative stick shape option. This is immediately apparent
during use, and most readily appavent from a visaal collage. FIG. 11 sives several
IS examples of common hand positions on the bandle 2 of the present invention.
Begimning with the open position at FIG. LA}, the hand only encounters the
tradifional symmetric section of the hockey handle, and the tactile feedback 1s
wdentical regardiess of the handedness of the plaver. At FIG. 11{(B), the player is
rolling the stick o angle the blade properly (0, for example, stop a puck comung at an
20 angle, and the angle of the blade can be more precisely detenmined based on tachie
feedback from the angle of the asynunetric section ggamst the {orefingers of the hand.
Simttarly in the partigllv open position at FIG. 1), the player can more precisely

angle the blade straight outward based on four to five angled sides, versus only three

(o 4

angled sides i a traditional reciangular handle. The pads at the base of the finusrs

s

fa2
W AE

matnigin contact with the asvmmeiric section sides {0 provide additional tactile
feedback. This same advantage applies (o the closed and partially closed hand
posiions of FIGs, THD-EY as well

A preferred manufactasing process entails high pressure bladder molding

carhon-based composie handles withm an appropiately shaped mold, although
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conventional techniques such as extrusion and post-extrusion bending are also

T

possibie methods to manufacture.  In comparison to handles having traditional cross-
seciions that are svimmetrical in terms of theiwr top and botiom sections, the
embodiments of FIGS, 2-6 provide an aliemalive umproved shape, With traditional
reciangeiar handles or non-rectangular bul symmietrical cross sectional handles, when
1 aplaver's hand positionsd closer (o the blade is in a puck-carrving or shooling
‘positioned closer to the bandle, and the player gains no tactile feedback to assist with
basic hockey maneuvers. The hexagonal bottom section handle 2 erabodient within

the dimensions of the disclosure avoids this feedback problem by changing the

'

IS player’s hand sensations, without too drastically changing the traditional feel, ook
andd overall play of & hockey stick.

According to another embodiment of the present smvention, the above-
described hockey handles are {formed by hugh pressure bladder moldimg of carbon-
based composite matenal on a pneumaticaliv-intlated bladder to press composiie

20 working matenal ndo a die. The basic steps of high-pressure bladder molding
comprise; 1} creating a composite preform of the handie; 2) mserhing an inflatable
bladder; 3) placing the compaosiie preform mto a preset mold {mold usually ahanimum
or steel); 4) pre-heating the mold; ¥) pneumatically nflating the bladder to exert high

pressurg from the mside; and &) curing. During curing, the composite hardens and

fa2
W AE

holds the shape of the mpld.
Any polvmer-hased composite matenal may be used, moluding fiberglass,

carbon fiber, or Keviar™, for example. The composite material 13 formed mra

{4
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tube shaped lengthwise 1o fit the negative mold that has the shape of the desired
hockey handle.

The embodiments of the present invention described above apply equally well
o men's hockey sticks, o women's hockeav sticks, to sticks for plavers of all sizes and
ages, 10 sticks ased m conpetition hockey (e.g., professional, chib, and box hockey,
and hockay governed i whole or m part by NCAA rules), and to sticks used 11 non-
competition hockey (2.2, recreational and instructional hockey sticks used m physical
education classes}). n each a’af;p-;pﬁ-iie::u:iﬂm the present invention i3 &dzapmﬁbla to provide
unigue advantages for different types of players at different levels of play.
from consideration of the specification and practice of the mvention disclosed herein.
it is mtended that the spectiication and examples be considered as exemplary only,
with a true scope and spirit of the ynvention bemg mdicated by the claims. In addihon,
as one of ordimary skali n the art would appreciate, any dimensions shown i the
drawings or described tn the specification are merely exemplary, and can vary
modifications of the embodiments described heremn will be obvious to one of ordinary
siaelt fo the art m light of the above disclosure. The scope of the mivention s {o be

defined only by the claims, snd by their equivalents,
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T STATEMENT OF INDUSTRIAL APPLICARILITY

e,

in ice hockey, the ability {o properiy position and quickly reposition hand placement

hand ghipping force. Such rapid grip adpustiments are sometimes dithicult 1o execute
on conventional reclangular handies, which provide no informative tactile feedback.

Y This s a problem, especially when using hockey gloves, There would be great
mdustrial apphicability in an ice ii'-ms:k@ey stick handle having a cross-section that 13
msiantly recognizable by tactde feel through a glove, without deviating too far from
the conventional handle construction and appeavance. The present Rockey stick

.....

IS handle length provides miormative tactile feedback and fulfills that need.

i
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1. An ice hockey stick handle providing improved grip and tactile feel to a
plaver, comprising a non-rectanguiar cross-section uniformily defiung said handle
along atl or part of #s fength, sawd non-reciangular Cross-section being syhunetng
aboul a theoretical first centerhine and asyonumetric about a theoretical second
centerling orthogonal to sasd {ivst centerhine, sazd non-rectangular cross-section Ruther

comprising a top section and a bottom section delineated by a theoretical section line

paratiel to and offset from said second centerbine, said top section having a

Su'h‘:&i-&i&t‘iiﬁia}i}f rectangular profile, and said bottom section having a pol }fgmnaﬁ profile.
2. The bockey stick of ¢ladm 1, wheremn said non~rectangular cross~-saction
remyains constant along at least one~half of sard handle lengthwise.

3. The hockey stick of ¢laim 1, wherem saud boliom  section has a substantally
tfrapezoidal prodide.

4. The hockey stick of claim 3, wherem sard top section has a substantially
rectanguiar profile,

A, The hockey stick of claim 3, wherem said top section has a warped rectangular
profile that disrupis sard handie ¢cross-section synumneiry about said theoretical first
centerline,

6. The hockey stick of claim 3, wherein said bottom section profile comprises a
short side parallel {0 said section ling and two longer sides disposed at obluse angles
toward said short side.

7. The hockey stick of claim 6, wherem ntersections of said botton: secition short
side with botl its two longer sides are beveled 1o form beveled edges along sad

handle.

‘£ )
F R

PCT/US2015/063743
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3 The hockey stick of claim 6, wheremn intersections of said bottom seciion short
side with both its two longer sides are rounded to form rounded edges along said
handle.
9, The hockey stick of clanm 4, wherein satd top section profile comprises a short
side paratiel to said section hine and two longer sides disposed at right angles (o said
H shiort sude.
19, The hockey stick of claim 9, wherein intersections of said said top section
shiort side with both 8 two longer sides are heveled to form beveled ad ces along sal d
han ﬁlﬂ .
11, The hockey stick of cladm 9, wherem Intersections of said top section short
IS side with both 1is two longer sides are rounded 1o form rounded edges along said
handle.
12, The hockey stick of clatm 1, wherein said top section has g substanually
reclangular profile and said bottom section has a substantially traperoidal profile.
13, The hockev stick of claim 11, wheremn said bottom section profile comprises a
20 short side between | -13mm m length, said section hine between 18- 22mm mn length
and two hotiom section longer sides each between 3 -27mm i length disposed at
obtuse angles of between 120 - 130 degrees toward said short side and disposed at
acute angles of between 30-60 degrees foward said section line, and wherein

iersections of smd boitom section short side with said bottom section longer sides

fa2
W AE

are curved with radi of between I-dmm and miersections of said bottom seciion
14, “The hockey stick of clavm 11, wherem said top section profile comprisas a
short side between 18-22num i lenpth, said section hine betwean 18-22 num in length

)

and two top section concave longer sides each bhetween 21-27mm m lengih disposed

in
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with said top section fonger sides are curved with radii of between 3-6mm.

1. The hockey stick of claim 1, wherem saud {op section has a substantially
rectangular profile and said bottom section has a substantially hexagonal profile.

16, A hockey stick handie comprising a non~reclangular cross-section untformly

1 defimng a magority of said handle lengthwise, sand non-rectangudar cross-sechion
being svmmetric about a theoretical first centerline and asynumetric about a
cross-section [arther comprising a top section and a bottom section delineated by a
theoretical section line parallel to and offset from said second centerhne, said top

IS section having a substanbially rectangolar profile, and said bottom secthion having a
substantially trapezoidal profile.
i7. The hockey stick of ¢laim 16, wheresn sasd top section comprizes g warped
restangular profile that disrupis said handle cross-section synunetry about sad
theoretical first cenierline.

20 18, The hockey stick of claim 16, wherein said botiom section profile consists of a
short side parallel to said section ine and two longer sides disposed at obiuse angles
foward said short side and acute angles toward said section line.

19, The hockey stick of claim 16, wherein intersections of said bottom section

short side with both its two longer sides are beveled (o form beveled edies along said

fa2
W AE

Thandle,
2. The hockey stick of claim 16, wherein interseciions of said botlom section
short sude with both s two longer sides are rounded to fonn rounded edges along sawd

handle.

iy
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21. The hockey stick of claim 16, wherein said top section profile comyprises a
short side paratlel to said section line and two longer sides disposed at right angles to
said short side.

22. The hockev stick of claim 19, wherein said top section two longer sides are

both disposed at right angles to sad section line.

P 23, “The hockey stick of clavm 20, wherein intersections of said said {op section
short side with both #ts two longer sides are beveled to form beveled edges along said
handle.

24, The hockev stick of claim 20, wherein intersections of said satd top section

short side with both s two longer sides are rounded to form rounded edees along said
1S handle.

28, Anace hockey stick handie for providing improved gnip, comprisimng a non-

rectangalar cross-sectson umiormiy definmg sard handle along all or part of its length,

satd non-rectangular cross-section being symmetric gabout a theoretical hirst cenderhne

and asymmetric aboui a theoretical second centerline orthogonal 1o said Hrst

20 centerline,

26, The hockey stick handle of claim 25, wheretn said non-reciangular ¢ross-

eclion remains constant along at feast tharty percentt of sawd handle lengthwise,

A

¥7.  The hockey stick handle of claim 25, wherein said non-rectangular ¢ross-

section ncludes a {op section and a boitom section separated by a theoratical section

fa2
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tine paraliel to said second centerline,

28. The hockey stick handle of clamm 27, whersin said top section has a

suthstantially rectangular profile.
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29, The hockey stick handle of ¢laim 27, wherein saud top secticar has a warped
restangular profile that disrupis said handle cross-section svmmetry about said
theoretical [irst centeriing.
34, The hockey stick handle of claun 27, wherein said bottom section profile
comprises a short side parallel to said section line and two longer sides disposed at
1 obtuse angles toward sad short side.
3. The hockey stick handle of clamm 30, wherain intersections of said bottom
section short side with both is two Jonger sides are beveled to form beveled adges
along said handle.
32, The hockey stick bandle of claim 30, wherein intersections of said bottom
IS secuon short side with both #ts two longer sides are rounded to form rounded edges
slong sad handle.

33, The hockey stick handle of claim 30, wherein said top section profie

right angles to smd short side.

20 34 The hockey stick handle of clam 3G, wheremn sard {op section profile
comyprises g short side parallel (o said section ling, a convex {onger side, and a
coricave fonger side.

35, The hockey stick handle of ¢laim 34, wherein said convex longer side and

coneave longer side have an equal radius of curvature,

fa2
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36.  The hockey stick handle of claim 34, wherein said convex longer side and
concave fonger side have g differant radius of curvature.
37, The hockey stick handle of claim 30, wherein sud top section profile

v
U
U
U

comnprises a short side parallet to satd section ling, and two convex longer sides.
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3. An e hockey stick handle providing improved grip and tactile feel toa
plaver, comprising a non-rectangular cross-section uniformly defining said handle
atong all or part of s length, said non-rectanguiar cross-section bhemng asyaunec
about a theoretical first centerhine and asyrnmeliric aboul a theoretical second
centerhine orthoponal to saxd first centerhine, sad non-rectangular cross-section turther

cOMISINg a lop section and a botlom section dalineated by a theoretical section line

" .

paratiel to and offset from said second centerline, satd top section having a warped

profile, and said botlom section having a polvgonal profile.

3.  The hockeyv stick of claim 38, wherein said non-rectangular cross-section
rernaing constant along at least thirty percent of said handle lengthwise.

48 The hockey stick of clatm 38, wheremn said bottom section has a substantialiy
traperowdal profile.

41, The hockey stick of clamm 38, wherem sasd top section has 8 warped
reclangutar profile.

42, The hockey stick handle of claim 41, wherein said warped top section profile
comprises a short side, 8 convex longer side, and a concave longer side.

43, The hockeyv stick handle of clamm 41, wherem satd warped top section profile

comprises a short side and two convex longer sides.

33

whhere’ wireurt
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