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(57) Abstract: In accordance with sonic embodiments of the present disclosure, » controlled release buckle may comprise a buckle
lock configured to engage a strap in a manner preventing the strap from moving in a loosening direction when the buckle lock is in a
resting position, and to disengage the strap when the buckle lock is forced into a disengaged position, and a buckle lever configured
to move the strap in a tightening direction, when the buckle lever is pulled In a first direction, and to engage the strap in a manner
preventing the strap from moving in a loosening direction when the buckle lever is pressed in a second direction.
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COWNTROLLED RELEASE BUCKLE

TECHNICALFIELR

Tho prosent diselosure rolidos gonerally o buckiss swd mwwe parpiculsedy 16 a systom

and method fora sordroliod relosse of 8 buekls,
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Athletes i various sports desire footwer that i dew

ened 1o mweet the partiouiay

challonges prosanted by tholr sport. For example, I many sports, athictes may dosive {o

adpust the tighiness of thaie shoos o other footwowy s rolatively fast wwd gasy ey,

Such sports oy bwlude, but wre not Hotted 1o, road sHivg,

roourdain biking, skiing,

saonwhoarding, and vollerblading. Cyeling shoey, or exanple, may by construsied of matarial

that loosane ax # warmis up due o the heat gous

fan

stod by @ oyolist ‘L‘hu’:‘"iﬂg #

N

eyolist oy at thoes wish o dghien their shous in the middle of a side. O the othey hand, 8
ovehst may alse expanisnce swelling of thelr foot during a nde. As such, & oyohist may at
troes wish fo loosen thewr shoss duving ¢ vide. Moveover, whather i & race or out on 8
fviendly group ride. a oyvelist may wish 0 make such adjostoonts casily withowd dissaowding

fromm the biowele
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Lot

By secordante with the prosent-disclonare, @ controliod relosse bockie may comprise a

v

buchkic wk configured o engag }

aue @ slrap i o manner proventing the strap front moving i a

pat

foosening

v the buekie ook s in g rost

rositien, and o disengag

ey

fecs

s the strap

whon the buckle lock s fiweed irvo a disongaged positon, and a buckiv lever configuwrad 1o

RS

move the aleagy 1w tightening diroction when the buclide lever s polled fna fing divection,

AT

srnd 1o ongape the strapy 10 g ey proventing the strap from moving in @ oosoning dirsction
shan the buckic lover s prossod in v segonsd divettion.

‘\

The object and advantages of the bevertion will be real

and ablained by means of
gt foaat the Testures, eloments, argd combinatioms particalariy polmted out in the chiams,
Fois o bo understond that both the forsgeing gonerst doscniption angd the folloowing

detatlod deseription are exeroplary snd explavatory sl are not rastyictive of the wvas

ghadroad.
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BRIEE DESCEPTIONAN THE

A more complete and  thorough widerstnding of e prosent owbodivonts and

AHAWEDES

advantages thoreol may be acguired by witmiog o the following desenption faken in

reforance numbers indicate ke

gotgunction with the sveompanying drawd

features, and whereln:

FIHGURE 1 ithasirates s conrolied redesse bookle, i accowdanes with  covisin

arnesdiments of the proseat disclosare;

FRGUBE

2 iHustratos an oxplodod view of cortain coraponergs of 8 controlied wlonse
buckle, i sccordangs with cortain entbodimends of the prosorg disclosuray

FIGURE 3 iustrates onide viow of & controdied releass buckie g rosting position,
i wecordance with curain ernbodimoenty of tha prosent disclosure;

FIGURE 4 stlostrates @ side viow of 3 coundrolled release buckle during s tightening

actiont, in aocordance with cortain ombodiments of the present disclosure

kY

govicw of & vontrodled relesse buckle during & controtied

5 Hlostrates @
roloase sotion, 1 accordance with cortain erabodmoonts of the prosont disvlosury; sl
FHGURE 6 iHustrates a mothed for controllubly reloasing & bookiy, in avcordance with

sertain ernbodivoonts of the present disclosare,
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SLED DESCRIPTION

By accordmios with the eschings of the prosent disclosore, o mothod and systony for

provviding s controlled relonse of & bwrlile is provided.

kY

FIGUIRE 1 ifluirates w1 coavolled rolesse buckle

ot disclosure, Controlied e

embodimoents of the prog

baae 1, @ buckle base 128, & strap 130, 2 buekle v har 149, 8 lovar pin 125,

# bocklr ok 130, and o lock bar 139, Show baxe 110 ¢ meitiple portions. As
shown i FIGUBRE | shoo Base 110 may inchude a first povtion 110 disposed on one side of
buckle base 130, and & second portion H1Gh disposcd on another side of buckle base 1240 In
soeme entbodiments, shoe baxe 118 may be couplad to the upper portion of & shoe oot

iustoated) such as g ovoling shesz, Shoe bass 110 vy also bo couplod 1o buckds base 120,

= huckle

Adthough the disclosure desoribes various embodiments of comraliod e

..m.

3G as 3t may be wsed on a eveling shoe, the variows onbodineass muay be wtihized on any

s

frig Hpld

type of shoo requi srang and lposcuing, nchuding, but oot Hoated o, read oyaling
shows, roundatn bking shogs, snow board boots, sk boots, wiwd tollerblades. As sushy the
torn “shoe” may he ustd to sdusortbe any type of footwear, \’n.simi:ifsg.ﬁ bub ant Hvated o,
varfous typas of athletic shoss, boots, and rollarblades. Maoreover, various embodiments of

controlled reles wid footwear,  Covtrolled

¢ buckls 100 may be wsed in applications bay
3 &

caticer invwhish contvollnd loosuning aadior

relosse buekie 100 oy bo w ARy Hpy
sighioning may be desived, for oxample, o bolt buekle oy s de-dowr staap,

X S

Strap 130 may inchude one or more vatls 131 and wodtiphy sty teeth 1320

- )

Inosomwe

E‘nﬁﬁﬁs‘sﬁim.‘,\i,.n.m_\ strapy 130 may be conneeted, at one end, o a flap {not iHustired) of & shoe.

P
,,
=
7
]
-y

e
Mv
o]

e

....'

¥, the shoo mey bo tighdened or Joosened w3 the posstion of strap 130 4 &u‘{é‘a‘.:stm%

by buelde lover 140 and buckle fock 1560 Strap tooth 1332 on strap T340 ey bovenfigured to

aliew buckle lover 14O and buckle loek 138 tn sy strap 130 widle tightoning andior

> b, For the purposes of the prosent disclosure, the surface of stra

facing the tightoning direction way be referred o s the “leading surface,” and the

=

f;;ss:ing the loossning dirsotion muy be reforrad to ss the “Rollowing surfice” I some

y teeth 132 oy have s sawtsstl shape with the leading surfase slop

- and the follvwing s

extonding ot an angle roughly perpendicular to the sive
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In sowe embodimoents, howover, the lvading su
sy oxtend front the base of strap 130 at a sloping sogle.
In soane ombodimens, & user may pudl up on bushie lover 148 andior Tover extonsdon

B4 vatchet the stvap and the shoo fighter In some ombodiments, 8 usor ey also prass

ot

down ot buckle lever 180 andior lover extonsion 144 to controllubly

refoase strap 1A and
thaes controllabdy foosen the shoe, Moroover, & wser may press down on buackls lock 188 1o

f’

136 and thus fully looson the shoo, The mtorsetion bopween buckls lover

140, buckie lock 130, wnd strap 130 s desoribed i Darther dovail belose with reforonce

FIGURE 3 tiyough FIGURE 6

o~

Raile 131 wmay be configured on one or both sides of strap 1300 Ranls 131 may
prosvigy & consixtont thickness to at loust the vutside povtiens of stvap 138, Accordingly, il
I3V may fraprove strap T3 resistancg fo woar, fatigue, and potontially bassh wosther
gonditions.,

Puckle base 1230 may nclude vavious openy that nuy be stifised by vadious

components o comtradied refoase buskle 100 o hold those componenty in place. Faw

ssvopdo, buokle base 120 sy include a pin hele 123 & slotted lover hale 122, a fock bole

123, and @ lock speing hole 134,

Lever pir Sy pint hode 121 on one side of buckie base 128 w an

opposing pin fwde 131 on an opposing side of buckle base 1360 Whon buckle lover 140
anchior lover extonsion 144 s pushed downward, buokie lover 140 may rotate sbowt fover pin

123, Nivfacky, fover bar 149 may oxtond fiwen sdotted fover hole 123 o one wide of buckie

baxe 120 to an opposing siotied fever hole 122 on an apposing side of buckls base 120,

k2

Lover bar 149 roay be t‘oi‘esia?ﬁ_j; coupted to buckle fover WL Moreover, fever bar 149 s

o b LA mray Do dispesed i the by

porion of dotted lover hofe 122 when buckle lover 140 10 in & resting posttion, but may move

¥

vithin xiotted lover hole 122 depending on the forcox that mray be spplied 1o buckic lover 144
Por example, whon g dosorward foree s appiied o buckle lever 140 andior lover axtonsion
44, buckly tovey 140 gy rotaty gbout lover piit 123 g desorivpd above, and lover bar 149

oy move 1o 8 higher position within slotted kever bole 122, Qa the other hand, i an apwand

foree is applied to buckle fover 144 andior lover extensioot 144, backie lover 140 owy

1.

about fovirbar 143,
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e frorn ook hale P23 op ome side of buckio base 120 o an

Laogk baa 139 voay ox
opposing ook hole 123 o w opposing side of buekie base 1230, When buokle tock 1580 1
pushod devwnward, backie lock 150 may votate shant Lok bar 139

A shoven i FIGURE ¥, buekde tover B wyy include o lover oxtension 144 and &

fover mderd 141 Lover extonsion 144 may he configured suh that whoen Tuekle lover 10

prossad substantially dosrsward, oy donsion B may extend past strap 130 withowt

g wortact with strap 1300 Accordingly, lover extonsion T4 may have o velatively flat

sl serodynange profile whon o a rosting positon (as desoribed 1o growter detast helow with
roforenos to FHOURE 3y, snd may also Tuove an oxiondod rmge of downrweard motion that may
be sasy for @ user to omandpolate, As disowssed n grester dotadl below with reference fo

FIGURE 3, the ecdonded range of downward migtion may allow bockie lover 148 o angage

wige aotion, Likowise, fever indem B4 may be comfipured 1o

strayy 1340 during & cowdrolied

extend bookle Tovey 1485 ranpge of motion when backie lover MO andfor tover oxtongion {44

i

pulled upward. I some smbodimenty; over indent 147wy be configured o align

with a lock oxdension 131 oo buckle lock 130, Acwwrdingly, whan lever axionsion 144 s

pullzd upward and buokie fover 140 rotatos about lover bar 149 lover tndent 141 oay allow

X

buckie fover 140 to have an extended range of motion toward buekle ook 18 without the top

of buckle tever 180 commng o contact with fover extension 181, This extended ravige of

rpotinn may oxtund the distnes thet buckie lovie 1O roay votats, and thus may exiond thae

amount of Hghtoning that raay be porformaed during o tdghtsning action,

2

y

Buckie ek 1380 may tsrlade ok oxtonsion 131 Ascdosertbad above, fock axtension
P31 vy alipn with fever indent 141 such that lock oxtension 131 dogs not linut buckie lover

LY s vange of motion when buckle lever 140 andifor Tover extonsion 14 i pulled upwand

popr

and rotutos about lover bar 148 Howover, nsome srnbogirnonts, fook odtensdon 151 may e

suctt that i doox nwke contact with underiying

&

config

porticas of buckle fover TG when

D lover extonsion 144 s pushed downward and the undelving portions
of buckle lever 144 rotate about lever pin 123 toward buckie lock 138 The imdorsction

v

hetwesn buekle ek 150 and buekde over 148 whon buckls lover 140 aradfor lover extension

o 1o FIGURE 5

P4 e pushed downward are discussed belew i further detail with rofioren

FEGUBRE 2 Hlustratoy an exploded vigw of vertain compononty of contradled v

byckle 18, i acenrdanes with cottan ombodiments of the prosery disclosuare, As shows in
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FRGURE 24 rondraited rel

okl 106 sy include vanous components that wre hudden

other views, For example, vortrellod reloase buckle 100 way include a lover spring 260 and

@ foek spring 2700 In sovne ombodiments, lever spring 260 way inchide two sttachinent ands

and somikdle portion 263, Lovor spring |

SOy be coupled to

fover pin 128 at s stiachonent ends 261 The cotled portions 280 may be disposed arvund

e

fover bar 149, and the middle portion 263 may oomy i contact with and provide bnasing
forces -t buckle fover 148, For axample, fover spwing

bhackle tover PG when buckis lov

260 may provide o ngationa] blas B

ar 140 s pulled spward and rotstes sbout e

MRy p:s‘m-v‘:lﬁis.‘. & divectional bias for buckic fover BAG whon buokls fover 144 s pushed

dowpsvard and rotates aboat fever an 123

Siratlar 1o fover

e

ring 260, see ombodimonts of lock spring 278 may inchide two

P

oy

attachroent onds 271 swo cotled porttons 2

2. snud @ ooaebdle portion 2730 Locok spring 270

voay be configured such that #s attachroont ends 271 ave disposed withan lock speing boles

h‘h\“}

134 of boackle base 2L The cotled portions 272 may be disposed sround loek bay |

2, and
the wmiddie pertion 373 roay conw tn sonttact and provide bias forees o buokly lock 1530, Faw

exumpde, Tock spring 27 wiokle fock VS when buckle tock

gbout lever bhar 139 Ag Josortbed m groster detat

158 & poshed downward and rotates

anee o FIGHIRE

~

L1

whoen buckls fover 140 i pushed dosweiand, buekde lever

balorar svrth w
PG sy rotute sboot lovor bar 149 and o poation of bookle ever FO msy soane 8 contagt

1

with & pm‘i:im af buckle lock 138 fogl, ook oxtsmsion 181 apply an tzpwzﬁ‘d foree om un

P39 Acomrdingly, the rotutional biss apphied o buckls lock

Sownrseard,

A sheewn s FIGURE

2, buckls base 128 may invlu

20 and

Inosome cmbodimengs, ¢ hole 226 reay be d

mmay be eonfigared o allow buckle base 128 o bo coupled to shoo baxe 1100 For axvaple,

Baxe hode 236 wmay b oomfigared to affow @ fastoning dovive sach 2 sorow {fst expressly

showny o fastar buekle buse 128 to st base 118 Though base hole 236 mgy be Hustrated
i FIGURE 2 an g vertical wadl of buokle base 128, hase bole 236 muay be located in any

suiteble locton on backls base 126 For exavnpla, tn some smbodirpents, base hole 236 may
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bo forated on the bottom wall of buckic baso 120 snd may allow o fastoning dovier to sitach

&

buckie base 128 g portion of shoe base 11 locsted anderncath buckls base 12840 I some

embodiments, lip 228 may hoe disposed on one ond of boackls base 120 and voay b conligared

o Fit windernesth cortinn foatures of shoo base 1, and dw sgoure buckis base 13 o

Ly

shoe Bse 110b, Tnsome conbodioents, & bp 235 voay also bo disposed on the apposing side

T

of buckie base 120, and provide additions! securing of bockie base 128 to shoe base Tda, In
some embslhiments, baokle bass 28 may be faxtoned o shoo buse 11O by any wther suttable

techmiques. For avample, in some enbodimerds, buekie base 220 woay be fastened to shoe

basa FH with ghue
14 FIGURE 3 shrough FIGURE § llusteate vartows side visws of controlied weloase

disclosurs. For

buskie 100, in scomwdancer with sads ool the pros

sivrphicity, some components of controlled relosse buckle 1 may be otoitted frow FIGURE

For sxample, the fover bar 148 3 not shown in FIGURE 3 drough

i.‘.‘A g\‘. CTER E‘

s formed by lover bar 149 may be roprosomted by i

,.w
LAt

Suntfarly, the fock bar 139 &8 ot shown i FIGURE 3 theough FIGURE

formaed by look bay 139 may be roprosonted by ook axis 3280 Moroesvse, bueklo base 120

may be lustrated as 2 transparsnt componant i order toshow @ stde view of bockle fover

1 angd bockie lock 1580 Likewise, the rails 131 of strap 130 may be ovmited i ovder ©

rpore sloarty Hlustesto the stvap tooth 137 of sivap 130,

20 FIGURE 3 dloststen o oside visw of coutrolfed release backle 100 in 2 vesting
postiey, i acopvdanes with worlain embodiments of the prosont discloswe. o some
eriwsliments, buckle lover 140 may nchssie a findt fvver twoth 343, a second lovar ooth 342,

g lovor stopper 343, and a pircindent 3460 Ax shown i FIGURE 3, seha buckle fover 140

i g rosting position, pin ndent 346 may vost on dover pin 125, Mevesver, fimst lovor toolh

2F 0 M3, second lovey tooth 342, ss well ax lover stoppey 348 may beshisongaged from strap togth

132 on strap 130, whon busde fover 140 s o s rosting positisn,

i some ewmbodiments, buckde loek 130 may nclude 3 tock tooth 381 Ax shown in

FHOURE 3, whoes controlled rolease bucklo 100 i to a rosling position (G, when thur wser s

not spplyving foree to either buskle lever 140 or buckie lock 130}, ook tooth 351 may ongage

138 fiont e otkwise &

3P xtvap tooth 3T and provas s ning i a counte
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FIGURE

Hustrates & side viow of controliod relvase buekle 100 dunng w tightening

gotion, B oaccordance with govtain ambodiments of the prosent disclosure. I some

P

embodiments, strap 130 pwy be fightened in » clockwise divcetion when the wser Lifts up on

buskds fover B andior lover oxtonsion. (44, For o over 190 andior

ample, when bue

snsion B s pulied inan apward divection, buckle lover 140 may rotate abouwt lover

™~

2 sy angape sivap

Accordingly, first lover tooth 343 and second lever tooth 3

tooth 132 and tghtn strap in s closkhwise divection, In some embodimants, # tighte

T

sotion oy provide bodwesn one and throe strap fouth

]

P32 worth of tghtening, depoting on
how far the usey His the buckie lover 180 anddor lover extension 144 Howsever, 1o some

ervibodiments, buckle fever B and sievounding components wiay be configured to provide

2 of rotational motiom allowed

any suitably amonmt of tghtsdng doponding tn part cot tho

for buskic fover 140, As strap 130 gghiens 1o a clockwise divecton, ook footh 331 may plide

swor the sawtooth loading surfaces of strap teeth 132 and then, svhen the tghtoning aotion

soampbote, enpage with the tutling saefiice of xtvap westh 133 1o mainiain strap 1307 position
rolative fo the buokle base 120, A desenibod shrve witlt reforence to FIGURE 1, the slotten

Doty ablose the fower axis 338 W maove, ..:"\\.?:C-(?'.t‘(?iﬁ!,gﬁ}-‘; the

shape of slotted lever hole

spvhig toaded position: of buckie fever 140 and lover axis 328 may adpu o provide

ab clearanes that may

sgepeceasary when first lover tooth 343 and second lover woth

342 engoge sivap tooth 132 during s tightoning sction, and also whwn buckie fover 140 rasoils
back W @ vesting position afler & tghteonng sotion,

FIOQURE % tllostratoy # sidy viow of controliad release buskie 100 during a controied
roloase action, in weoordance with corfsin ondmxdimenis of the prosomt disclosure. In some

enthodiments, strap 130 msy be bosened in g controlled manner when buckle tever 140

andior lover extonsion 184 {5 prossed downward,

As slwewn In PRE vhen buokie lever 148 sndfe

prosved dewnw

Puckle fover MG may rotute about fover pin

rotates shout lever pin 138 ovor 140 may apphy an wpward foree on lever bar 149,

which may De sprivve-leaghed,  Ag desoribod alsove with rofovenc to FUHGURE L the slotted

shape of slotted lover bole 123 may allow the ywing-loaded fover bar 149 {represented by

LR

axis 328 fn FIOGURE 3y to move upwand 1o the direction of the slet. Moreoaver, wh

N

ook tooth 351 may disengs

Lo

L34
3
v

P

sge e strap
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in sowve orabodivacy

aging Torce ay be apphiod o buckle laek
50 by aouser, I such embodimaonts, g controliod solease of strap 134 may bo sohvated by

P suparate forges froeen the weere oue on buckie lover 140 and one on buckie lock 15K

B

g, & divong

ging foroe roay bo zz;’:grl od o busklo ek 130 by

However, it some onthadines

puckle lover 140, T such ombodimenis, a controlied rofoase of strap 130 voay b aohvated by
a single force from the aser 0o buckie fover 148, For exaraple, in some embodiments, second

130 andior loek sxtonsion L51 when bushie lover

fover tooth 342 may contact buckls lock

T iy prossed sad mnatod abowt lover pin 1230 1o some embodimonts, buskie fover 140

sondior buokle ook Y30 may be configored such that another portion of buckls lover 148 may

contact buckle tock 138 when bookle fover 14O iy pressed downward, For example, in some

ond

cmbodiments, Buehle kv T nuay inchsle a ws gt owprossly shownd thet v s

from bucklo lover 140 at » location cutside of buckle base 120 and that may bo comfigared 10

gontact an ermbodivacnt of buckle oxtension 181 that may oxtend from buckle lock 156 at s

fowation outside of buckle base 128, An upward force from s portion of buckie fover 14}

yee

applied © 8 portion of buckle dovk 1530 oy cause buekie ook 130 & votatn shout ook sxis

328 anad thus may osuse lock tooth 351 1o disengage from strsp tooth 1330 Accovdingdy, strup
13 may be allowed to bepin looseming i a counterclockwise divsction,  However, with

]

o position, & strap tooth 133 ey cone e contact

vor T in a dowimese

sopper 345 gs strap 138 movey slightly in 8 lossen

Avcordingly

T

fover stopper 345 muey engige sty 130 by carching the et strap toath 1332, and may stop

34 o moving wry furthor @ 8 loosoning shrooting,

ps =

s
3
s
P
P
Pcid
g
wnnd
»J s‘

Wheny buckle lover 148 & subsequently relessed, the spring blax applied to buckle

s

fever L) and buckle lock 130 muay foree bhuckie lover 149 and bucklo Tock 138 w wove back

133 vy bo sllowed heg:‘m_ r;na;wmg m a lsosm

1 the next

Bobra e

tng posinon, ek tooth 351 may roongage sirap 138 'iay Cad

o

stvagy footh 132, and roay provent strap 138 oo moviag sny fonther s loosening divecti

g

Accordingly, the woseeing of strap 130 may oseoge @ controlled mummey. o some
ertadinents, buckle lovor 148 wnd buckie bock 134 nuey bo configured such thut the sl

distanee that steap 13 owoves during @ single controdied osening sotion (Lo, the prossi

huckle fevey 140 and & subss 1 voloase of buckle lover 180Y oy bo the distance botween &
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oy

flrst strap tooth 132 and & soponsd strap tooth 132

foroover, w sormne swbodimionts, the
second - strap tooth woay be adjsceont fo the Hrst strap woth, Thuos, e sueh awbodivaents, 8

stngle prossing of buckle lover 148 andior lover extonsion 44 may provide g predetermined

amount of loosening thet i ogual the distance botwoun cont stoap teeth 1320 Such

Ly

controilod loosering ey allow a ovellsy, for exangple, fo stmply ® reach dowen and
controilably foosen their shoe by simply pushing and celeasing buckle lover 180 with one
fingor. Morcover, & eyelist eould ropeat thiy simple action one o moes times gt the shoo 1s
osenad to an Wead setting. Such sn orpovomic and simple mothod for comrollably
nosoning @ shos may allow a oyalist to povforn & controliad nosemag of thotr shoe withe

o dismounting from thedr biovele

N

I some ombodiments, o Sotbeal foree owye be ei;‘:}p%i-::rﬁl 3 .\;E:s‘a_s) 13 Sueh e

speratos, inclading when strap 130 i8 in g state of high tenston and the shos iovery tight For

sxample, in some embodiments, 8 lock mn Giot exprossly shovwny ey axtend from one lock

o

U5 spring hode 124 on one side of buckle base 120 & an opposing ook spring haede 134 on the
opposing swie of buckde bsse 1200 In such ombodimants, lock gwing 270 may wolnde

connocting onds that pray be conmsoted to the lock pin. Moreover, lock spring hole 124 and

s

the look pin may be focstad ot a helght on backle base 120 such that the loek pin cores inte

a frictional roststince 46 strag P vooving w the

contact with stoap 130 andea

28 o the loossinng divectiom, Such o fictionad rosistaneg sy opposs 4 strong fosaoning £

that ray cmaag skipping of strapy tenth 132 when the shoss i e g vary tuht setting,

I some embodiraenty, uckle ek 150 arel buackie bover 1 may be vonfigurad such

YN

that ook tooth 331 msy disengsge strvap teeth 132 80w sefficiont distanes hedore lover stoppor

348 cngagss strap teoth 132 S the weey o resnually control the oseoning of strap 130 by

2% manually adjusting the downward pressure sppdiod fo buekie fover 188, For cxamyple, in

sone embodimens, the user may manuvally adjust the prossore i‘z_;’i%pii.ﬂ(‘i sy baekle fever 148 ax

fover stoppor 345 comies o comtact with consegutive st foeth 133 in arde

:w;

i

momber o stvag togth 132 pasg, B such snbociments, & singgde prossing of buckle ever 148

1,

walie lover extensiont B with & manuslly sdjusted prossere may provide any manually

.
Sl

RiE crmtradied wnouwnt'o

onmng desirod by the wser,
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i

Ther wechardsnt for vl

g & gontvollsd

ase ol srap 130 Hlostrated o FIGURE
5 may bo combinad with a mcchanisn o fully loosen strap 130 I some cobodivnonts,

buckie fover 140 may st in @ position as sherwn in FEMAURE I when no force & buing

applivet 1o buckie lover 146 andior fover extonsion T in such & rost wsony, frst bever

footh 345, soogmud fover woth 342, snd lovar stoppey from stvap

toeth 132, A downward fores may be applisd to bockie foek 130, which may cause ook 181

o rotate aboal lock axix 329 Acowrdingly, lock tooth 351 mwy disengage from strap tooth

132, and stvap 130 may be wndropodad from full g iz cowmvarelnekwise divestion

FIGUBRE 6 illustratos 8 mathod 6848 for controlably relessing & buekle, v sweordance
with cortain embodiments of the prexent disclosure.

Ab step 602, mothad 00 vy roguire prossing buckle vy 140, Buskie lover 140
raay be pressed, for examiple, by a wser of the show on which controlled release buckle (G
roay be placed.

Al step 604, method S may reguire fiecing a buskie lock 158 inlp o disengaged
postion relative fo sdeap 1340 Io some ondaadinents, when buckle lover 140 18 pressed,
buckle fover 144 may come o soact with buekls tock 138 aned B0 i forew buckle tock

{380, and in particolar ook tooth 331, mto a disengaged postiion, I some embodimonis

however, buckle fock 130 may alss be Forced fnwe & dise

d position ve ¢ strap 130

by a user proy k150 o manner that gy cawse buckie lock 120 to rotux

stiig om buckls o

IR

abonat buekle axis 329, and thas may caose lock woth 331 o disengage fow stoap 130,

At stop & mothod & may require alfowing strap 130 o move @ vondrolted
distanes m oo loosoning direction. As buckle Iock 150 dHsenpuges fom strigy 130, the stoap
oy be allowved to merve shighaly v s loosening divection wntil @ strsp tooth 133 of suap 130

comes inte gomtact with bockle topper 3438 gs deseribed i furthor dotal bolow wath

st step SO,

Ab siep DOR, mwthod 600 may yequing g ¢ strap 130 with buckls bovee 148 o

provent strap 130 from wmoving focther in the loosemog divection,  Durtag step 808, buckle

fover 1490, and tn particadar bookle stoppse 345, may corer nte contact with strap tooth 132 as

wap 134 movey in the eosenmyg duestion, sad thus meay provent strap 130 from mosing any

furthor . the loosening dires
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At step 6HY, owthod HUG wosy roguire veleasing bugkle bover B4 and

1

buckle fover 140 from strap 1380 For oxample, after prossing buokds lover 140, 8 nser may

rolesse buchie fover F40. Ar that Himoe, the spring blax apphiod fo haeekle lover 140 muay retan

buskie fover 146 W « 't‘e;s:ts'ng position 1 which baekle o P, s dn partivular lover

gudd from stvap 1300

At step 612, mothod 8 may require engaging the buokls ook to provant the stvap

frony moving forther In the loseping directiver, In some smbodimenty, strap 130 iy be

sHowed Yo move shightly in s loosodng divection as lover stoppar 348 disongsges Ty stoup

130 o step B30 Mowever, as bockie lover 140 returms 0 2 rosting postson, the foree an
buckie logk 158, whethor divectly from o wser o wdhirectly through contact with buckie over

s biax on buckle lock 156 may return buckle

fock 158 o it vesting postion, B P36, A this

tine, buckie ook 136, and in parvticular Took tooth 381, yoay catod strap tooth 132 av i moves
o8 lousoning dircotion, and wrovent stvap L3 ooy moving sy Rurther in the loosening
direciion,

During the steps provided by mothod 608, strap 130 muy, 1 some swnbodiments,
move 1n the leosening divection & wotal distires defined by the distance between adiacent
sivapy footh, I el croboditnonte, 18wy dostres o foosen the strap further, the steps of
raothod S may be repoatid

Although FROURE & disclosey s particdar namber of stes to bo jaken with rosgest
rrazthod S, mothed 600 muy be oxecoted with greator oy losser steps than those depieted in
FIGURE &0 Inoaddition, aithough FIGURE 6 discloses a vortsdn swder of stops 0 bo taken
with respoct fo mathod 508, the steps comprising nwthod & way be goroploted o sny
suttable aordor, For oxample, In soms ambodiments, siop 606 may occwr bobwoon stops 604

and 608, and then be repested

Although the sbove disclosure may refuy

P3G tighunung in the clockwisg”

<

counterciockaving” direction, those dvections arg ax

R

dirsction snd loosgoing 1w the

sxgnplare for parposes of reforving B the apecific ombondimuats deptated in FROURES

Jarrdus embadineniy af cobhtrolisd redadse bugkde + be configured o tghten in any
Variougs enbesiiments of controlied ¢ rpckie 100 may be configured to tighton i any

sert dlivegtion ared loosen o aay

iven opposing direction. For example, sn cooboditaont of

controllsd relosse bookle 100 configared on 8 left shoo way heove o Ggdiening divection that
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iy Do opposite frore a tighiening dbrection fiw anothor swboditoent of contralicd refosse
buthle HO configured on o tht shoe. Likewise, the respactive loosamng direetions may be
oppwssite for emboediments of controlied release buckie 100 configured o differant sided

shoes.
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WHAT IS BRI

A cortreliod retosse buclkds, comprising

i buckie ook configured o ongage a sirap In & mannor proventing the strap from

poving i w loosoning divection whant the bekle lock 18 in o w

Cpwssiiion, and o

catvap when the bucklo lock s forced g s disongs

&

2k positon; sd

& buckie lover configured o move the strap i 2 tghtoning divection when the backle

i, ansd B ongage the sivapin & Enoey proventing the strap

from s*nm-‘;’.mg i a loosening direction whon sn buckle lover s prosses 1o a second diyeotion,

2883
7

cle lever s

rrﬂ

controlled relomse buckls of Clatm b wherein the bugl
configured to contact the buckly fock and foree the mwekle lock tmte the disengaged position

i the socond divection,

whan the buckle lover 8 pre

3. The sontrolied relense buckie of Claimn 2, whoerein the buckie lover angd the

buckle lowk are configursd Yo allow the strap 1o wove o produtormined distree W the
lnssenng duention when the bugkle lovor is prossed i the seoond divestion and sabsequently

robeased,

Thecontrolled relzass bockde of Cladm 30 wi

the strap comprisey et cach having o wreiling sucfice faoing the loosaning direction

mnd @ loading xorface facing the tightening diveotion; and

oS

%

o predetornuned distance iy dofined by a longth from a first woth on the strap e &

second ooth on the sirag.

N T
T

o haokie of Chutrn 1, W

.y

The conivolind rols

the strap coraprises tooth cach baving s tratlin @ the losenmg direction

and o loading surfbes fag

¢ the tightoning divection; sad

the Duckie fock covngwizes a lock woth axtending fom a bwywtom portion of the buckie
§ o

foeok mwd shaped to cately the trathing surface of 8 sivap tooth whan the buekle tock ix in the

R o
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&. The conttolied roloase butkis of Claim 1, wherein:

the strap comprises tooth sach baving » ratliog swrface facing the loosening divegtion

and u louding swrface fiomg the dghtondng divection; sl

Ly

the burkle lover vongwises:

cured to push the tratling swefree of a St atrap tooth in

e

a first lever ooth condy

the tghtoping direction whon the boackbs brvar iy polied in the fivst divection;
a secorgd lover ooth configured to push the trvhing swrlaee of a sccond strap
rosth i the tightoning direction when the buckle fover s pulled fnoshe first Jivection:

14 s
# lover stoppor condfigursd A6 ool the tratling surbsee of g thivd strap tooth

and provent the thisd strap woth fram moving in the ooserdug diroction when thy

buckle fover ia preased i the second direction.

The controliod wlcase buokle of Clatm 1, whersiw

,.w
LAt

the buekle lover v configured fo rofate about & lover bar when the uekle lever is
pudled w the fvst divection; and
the buckie

wotnd dirserion

sored 1O votste abowt a lever pin when the boackle lever ix

e

v ts oot

ad i the ¢

20

j 4]

s aed Olatne 2, wherelne

The sonvraliod releoase b

3

w buckle lock vompwises o lock oxitonsion that oxtends from w msin body of the

huckle e f\
the buckle lover comprisss a lover indont configured to align with the ook oxtension

25 whon the buckis

sver iy milled i the Hirst divection; and

o

the buckie lovey 8 cond

wured to comtset the buekle ack at g bottoen portism of the

ook extonsion when the bockle lever i prossed i the seeond divection,
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<& A shoo, compristng

i Flagy,

3.

sostrap coupled Gy the flap, wherein the shoe Ughtorms sehon the strap s adjustsd n o

tghtening divection, and the shoo foosens wiv aostrap s adpusted 1w loosoung diveotion

and
s controtiod releaso buckle compriaing:

a buckle lock configured to engage the strap in & ey provanting the strap

from merving i the loosemng divcotion when the aokle ook ds na resting position,

and to disengage the staap when the buckle look s prossed o o disengaged position

v

# bugkic lover and configured o mwove fhe sltap in the Hghioing divcgtion

whert the buekde lever is pulled inoa fvst divection, wwl fo ongage the stvap in a mamue

‘\I

proventing the strap From moving i the loosentng divcotion when the backle loek i

pessed b @ sccond divection,

Y, The shoo of Clatm 8, whurein the buckle fover s configured ®© contact the

buckie lock and foree the buckde lock into the disengaped position whoen the backle lover ia

Fans

prassed in the second di

fock are

1
e
[
A
<
-
Fu
=
jeny
oy
et
P
2
i,
%
=
3
FE
¥
b

L. The shoe of Claim 10, whoreht the buckis

i,

vap Gy move s prodetormined distance mothe osening directiom

(&2

coprfired o ablow th

when the buckie lover is pressed in the second divestion suul subseguently relomsed.,

12, Thse shyse o Clatm 1 wharein

the strap commpriszs teoth zach having » & @ the lnosening direction

and & lowdng surface fwing the 8

the prodetermpined distence is d from s fiest oot on the stap o »

second tooth on the strap.
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13 The shoe of Ulatm %, whorelw
thie atrap comprisos foeth cach heving a trarling swrface fucing the loosening divection
and 1 losding swrfice facing the Ughtoning divestion; and

& hook toothvaxtendls

the buekls ook covapy

oot @ bottum portion of the buckie
fock and shaped o cateh the vailing swsos of a stvap tooth when the buckle logh is i the

reating position,

¥, The shoe of Claint ¥, wherel

ther steap comprisos foeth osch having a tradling swrface facing the loosoning divestion

and i E.v;?zu:img surfuce faving the Yuphtoning divection; and

e

he buskle fover soangprisas)

@ fest bever wooth configured fo push the taailing swrfice of a St strap ooth in

fox

a1 the buckls o

the tightening diveotion whey or iy padiod futhe frst divection;

a second fover woth configured to push the traill

of & sscond xtvap
tooth o the tightoning direction whent the buckle fover W puilud v the frst direstion
arel

a lover stopper conflgwred fo catch the trailing soarface of a thurd strap tfooth

sd prevent the thivd sirap oot o moving i the loosening divection when the

bucklco lover is prossad inthe sccond direstion.

P

3, The shoe of Clatnt 8, wharehi

the buckls lover s sordigured o maate about o lover bar when the huchle fover is
pulled in the first divection and

the buckle fover v comfigured o rotato aboay s fover pin when the boackles bovar v

sod i the seoond divection,
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16 &

The shoo of Clatm 1, wharoun
the huckle

fock comprises a look oxionsion that oxtonds frowm & main body of the
buekie fock;

the buckls

st

when the aokle

over comrgrises a lover indont configueed we shign with the

ol gxionsion
fover is pulied dn the fiest divecnon; and

Fy

the buckie lever fs configured to contact the bookle lock at the lock
the buckle lover s prossad in the second divestiom,

e o

exioiaion when
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¥
k)

A mcthod of ¢

3o buokle; comprising

prossing @ buckles foven

foreing a buckle ook into & dise od postiing rmlative woa sty

Y chistange i g loosuning divection

b

ging the strap with the buckle loeer o provomt the strap from moving 1o the

R AT I

lowsening i

rafossing the buckle lover and discngaging the buckls lover from the strap;

ing the strap with the i ook 1o provent the strap from moving i the

nosenmy divestion,

& The muthod of Clatm 17, wherein foreing the ke lock into a diseng

comviaetiny the buckie ook with the buckle lover,

posion comprh

[RS8 A msthod of 7, whoretn allowang the strap o move @ condrodled
distaneg W the loosoning diveetion cotoptises allowing 1y slvgp 1o move a profelormaioned

distungs in thoe loosening divection,

26, A vaothod of Clabnn 19, wherem the prodetermined distanes i defined by o

o

th front & frst tooth on the trap 1o & stcond tooth on the strag,
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