METHOD AND APPARATUS FOR ADJUSTI NG A STRAP OF A SAFETY HARNESS Fi el d of the
I nvention The present invention relates to a safety harness strap adjuster
and a netwodomitiadiusti ng a strap of a safety harness. Bathge@onesevari ous
occupations place people in precarious positions at relatively dangerous
hei ghts thereby creating a need for fall-arresting safety apparatus. Anong
ot her things, such apparatus usually include a safety line interconnected
bet ween a support structure and a person working in proximty to the

support structure. ThMEH@l)ANHéWPQAWWWéBJU&‘@N% a ful | body
safety harness worn by the :#QP. V¢ ?Eﬁ@E har ness nust be

desi gned to remai n secure é%gﬂ A%ﬁ?%$§§?ﬁ¥%ﬂi e é%%nt of a fall. In
addi 6i on, the harness should arrest a person's fall in as safe a manner as

possi bl e, placing a mnimal anount of strain_on the person's body. Yet

anot her design consideration is E&igﬂﬁiﬁﬂﬁﬁﬂﬂﬁb extent to which people may
consi der the I . g{ﬁgé, J ypes of

buckl es are ulls?%&ﬂ (t%%ﬁtl 1%?%?%2%%%’? ltcg%rap %@%ﬁ{ﬁﬁa@?@@?er 1"Mea g{réggﬁe%em th some
of thesedhutkg estrapsoftdsaffety hanedst aps coul d | oosen and conpromi se the proper
fit of the harness, and proper fit is inportant to naxim ze safety and
mnimze injury. For the reasons stated above and for other reasons stated
bel @9, which will becone apparent tgmg@¥§@u§killed in the art upon reading
and under standi ng the present specification, there is a need in the art for
a saf ety har Negous peapatietisydacemeapld impreearirad positiantj atselatielndangermusof a
safety harness. Summary The ove- nenti on probl ens ,associ.ated with.prior
dovi cus MaieReRere Y SRR < BT HE- AR By BpSeui ARORRGHE: Hindl Wi be
under st @@parbins e adiyigcladich sHIEQTisE AReichthdchd bRhRRa ratsugmétfdcﬁﬁé hRda pdidén
follow ng summary s made by way of exanple and not by way of |imtation.
1t is mavaskipgpr pipxieily toothe sepnorestiuetire r Tharsafiiy Enstsdrpiraly ssowed & a fulk

aspegt s invention. i RN j er..for [ Ust | engt h of
T Sas 0 1S HARE} baR SRR SRS TR MR oy BEMHE AR 150D, 2Ty
oper at i v@h¥incednneab@d tHeowddier iahhd Eveandf A1l mh agdidos, thd haoekisboulédrredid

arranged to receive the at |least one strap, and a Iocking mechani sm
i nt er cobseeR syl ivs spiecemarer ahBOsSPAS. PPlacger MpBRpaMoHsE RESTANPR theows

rotati O'ﬂeﬁgn’ts W)%d?.h?g arlobhe? design consideration is to minimize the extent to which people

may consider the harness uncomfortable and/or cumbersome.

20 Various types of buckles are used to interconnect straps of harnesses. One problem
with some of these buckles is that the straps could loosen and compromise the proper fit of the
harness, and proper fit is important to maximize safety and minimize injury.

For the reasons stated above and for other reasons stated below, which will become
apparent to those skilled in the art upon reading and understanding the present specification,

25  there is a need in the art for a safety harness strap adjuster and a method of adjusting a strap of

a safety harness.

Summary

The above-mentioned problems associated with prior devices are addressed by
30  embodiments of the present invention and will be understood by reading and understanding the
present specification. The following summary is made by way of example and not by way of
limitation. It is merely provided to aid the reader in understanding some of the aspects of the

invention.



first direction and prevents rotation of the shaft in a second opposite
direction. The at |least one strap is selected fromthe group consisting of
at | east woeomhawsder strap, at |east one chest strap, acTiusasi/oosses wai St

strap, at |east on eat. strap,. and at | east, one.leg strap. .One. enbodi nent
Tet hod of ad; dus g AR GO v Dage 1Gih S ApSoames BR L FRTHEES w t h
an adj usdo@kprizBPbAse S sH@Sotat N HEbritiR1PEndsited torthe Shatesid ReinlRGadldon al ong

the at |east one strap, winding the at” | east one strap about the shaft, and
| ocki ng qonéigetedfand wiranget e rdcoivkithmpt desshensi siaps andprleckdng meehanisnon i n an

unwi ndi ng, directi o The at .l eas e, Strap is selected fromt I QU
const st | Hisesp R dne P8 Bl el FREIRkS Rt Pnd AR i d1dfs 5B

| easts on@rst\@itdetios blidpPrevéits t@@sdn ke §RAtin SlsécRd oppekiRidideeasi THeat leagt @kr ap.
The adjuster includes a base, a shaft rotatably operatively connected to

t he shafsirapatsedretadrro the gpwr consitting of aldeash enwhoa%@éérr% atlgesbpyechase at

[ oast onGeslddh: Ay AR A% LEGRAMARL M ALPRANGRE e base and the

shaft. 1 I'ng mechani Ws rotation o n a first

di recti on andOjwy @vesdisentahethodof afjudting adérgith of at leass eostehp @ pasfetycharness

di rection, Briﬁgf Description_of the Draw ngs Th,eﬁg{esent i nvention can be
mor e easVityanAdjuTiet EPrisghePsitifningeihe adivsiat dqeissisrhlogaian aleng he L 16a¥ °B8 nor e
r eadigl y ' ' ' i i i ddpkdon and
Fhe ol 1 s e B B R e ™V e
of an emnhedianismtto adjvaest @tatiooms bn ucwmdingnlimciar. dBrwca lesst dnetstap py seheciad] es of
the present .invention;, [Figure 2 is t front perspective view of the

bl ubt oSSR SRR ergisrae $F el Shonkles izl pr B BB it rabog) TrRbate

per spectyM& sYljaﬁ,Vﬁt Rast i el sﬂﬁ}%,%d%b_fé‘éﬁ onB 15%]%b.eﬁhe adjub@bieluded Sbaeparti al
expl oded bottom front perspective view of the adjustér shown in Figure 1;

Fi gur e Shak retatablypipethticelyebhuertddrtothe sheftspd definieg niskowcoffiguned andj arsinged whown
in Eigure |. : Figure 6 is a front view of the adjuster shown in,Figure 1
conrldct aaeaits e P of S aad BRI e pdepront ey irding TR af B | o
vi ew of 1Hgo@dhgflcBianisAK Sl RRdiohde tHel ABE il a first QAR dninbipedieBtsCotafibgbr € 8
is a front view of the adjuster shown in Figure 1 connected to a strap in a
parti al Ithe shadiid aseeind; qpposite direction.

Brief Description of the Drawings

The present invention can be more easily understood, and further advantages and uses
thereof can be more readily apparent, when considered in view of the detailed description and

the following Figures in which:

20 Figure 1 is a bottom front perspective view of an embodiment adjuster constructed in
accordance with the principles of the present invention;
Figure 2 is a top front perspective view of the adjuster shown in Figure 1;

Figure 3 is a partial exploded top front perspective view of the adjuster shown in Figure

L
25 Figure 4 is a partial exploded bottom front perspective view of the adjuster shown in
Figure 1;
Figure 5 is an exploded bottom front perspective view of the adjuster shown in Figure
1

Figure 6 is a front view of the adjuster shown in Figure 1 connected to a strap in a

30  positioning position;



Figure 9 is a cross-section view of the adjuster taken along the lines 9-9
shown in Figure 8; Figure 10 is a front view of the adjuster shown in
Fi gure 1 wonnsxtiessito a strap in another partially woun@cpaskaliooeseidi gur e

11 is a cross:secti.on view of the adjuster taken alopg.the,ljnes 11-11
Shown i n Fi gUiguEg-is %F@ﬁ?'&e@?ni"é@‘%"g Bt Bl JerS RAPETZ SN anot her
embodi mgng, @@ uster constructed in accordance with the principles of the
present invention; Figure 13 is an _exploded bottom front perspective view
of the adj ustlBgursi8ana fiont FegnfehaRljusirghewn imFigyreal epmeetpd (0 asrapfinghe

adj uster_shown in .Fi %]%Lre, 12; Figure 15 is a first side view of the adjuster
shown i@ag}%xr%o%;po 'lﬁﬂ’re 16 is a second side view of the adjuster shown

in Fisgure 12;FihhgVriea tros-Sectioh &adw ¥f @Wadfustehrkadhlusg ek 1HBOMY showhiigur e 12;
Figure 18 is a top view of the adjuster shown in Figure 12; Figure 19 is a

front péfigwedtive view of another enbodi ment adjuster constructed in
accordance Wt. .PrkNci t I k- tion:  EFi is an
expl oded fronélg%éﬁgﬁi{izb P@‘!e‘%‘??\?vﬂoefad% tee?esl jusinelilggﬁgm%&iﬂ%a |%ﬁ§ra§8¥1 Fi gure
2 1 is anbfpr parellpivotttep@dtjosst er shown in Figure 19; Figure 22 is a first
side view of the adjuster shown i|n Fi% r(?_ 19; Figuyre %g is f ifcond si de
view of the ddgwstérs &powhsecHORVIYF ¢ theadipsighfp ongsthg liggs {5 Fhayw In

per ggectpvg.pew of another enbodi ment adj uster constructed in accordance
with the %I‘I nci pl es of the present invention; Figure 25 is an expl oded

bott om front Hgursp2ds a bettorn éanpperspeeti edyiowtofansthevambodirRénjadps®y; Fi gure 26

is atop view of. the adjuster shown in Figure 24: Fi.gure 27 is a bottom

vi ew of CPH%‘“%&&]C‘!.}QPE_Orgﬂ{?ﬁ/ﬁ“%ﬁhﬁ”@ﬁ?gle%ﬁ{ﬁl%i%ﬁfé 1%‘8‘3_“?1 "a side view of the

adj uster s ho"lﬂ%ﬁre 151 9M &ptded oo pbl%p«?:ti%b JRwWbaNe AdjustBeshddinus Fefure hown
0

in Figure 24; Figure 30 i's a bottomview a base of the adjuster shown in
Figure 2&;Figure 3 1 is a first side view of the base shown in Figure 30;

F gLerG 321 P%g&r[qutis 3 LS ons i/ietwhgf tgg a _]U.SS‘[QIQ s\i\{gwinr}n 'lgllg%lf'é ?2;30;
Figure 15 is a first side view of the adjuster shown in Figure 12;
Figure 16 is a second side view of the adjuster shown in Figure 12;
Figure 17 is a rear view of the adjuster shown in Figure 12;
Figure 18 is a top view of the adjuster shown in Figure 12;
20 Figure 19 is a front perspective view of another embodiment adjuster constructed in
accordance with the principles of the present invention;
Figure 20 is an exploded front perspective view of the adjuster shown in Figure 19;
Figure 21 is a top view of the adjuster shown in Figure 19;
Figure 22 is a first side view of the adjuster shown in Figure 19;
25 Figure 23 is a second side view of the adjuster shown in Figure 19;
Figure 24 is a bottom front perspective view of another embodiment adjuster
constructed in accordance with the principles of the present invention;
Figure 25 is an exploded bottom front perspective view of the adjuster shown in Figure
24;
30 Figure 26 is a top view of the adjuster shown in Figure 24;
Figure 27 is a bottom view of the adjuster shown in Figure 24;
Figure 28 is a side view of the adjuster shown in Figure 24;
Figure 29 is a side view of the adjuster shown in Figure 24;

Figure 30 is a bottom view of a base of the adjuster shown in Figure 24;
3



Figure 33 is a second side view of the base shown in Figure 30; Figure 34
is atop view of a cover of the adjuster shown in Figure 24; Figure 35 is a
first sideoeoewiodsit he cover shown in Figure 34; FigureP8&/Us2018/0ts600t Vi ew

of the cover shown.in Figure 34; Figure 37 is a. second side view of the

cover shown inglpﬁé&ﬁ%a§2§?5de%0§§35§56§§?%|’1‘%ﬁ\ﬁ?“ﬁfogf a fastener of the

adj ust er shovmgﬁlg 30O EBnew o e BsSshdwh i@ @it 807 vi ew of a shaft of the
. . &

adj uster shown"in Figure 24; Figure 40 is a front view of the shaft shown
in Figure 39;Figirg(Bes d4second side vrevssf the baseshown awFigiree e shaft taken al ong
the lines 41-41 shqwn in Fiqure 40;: FEi,ure 42 is a.si.de. v,ew of the shaft
shown in Fi gL}:rI%“rﬁg;2 15 rVée‘g§ffl§°‘ééﬁ of e%dl‘?feaéﬁ%‘?’%ws% urg%hob of the

adj ugt er shovmgi 3Kiigal fiest 3lle vivOLT e 4dvdr Shawe nIsiguseat i on vi ew of the knob
taken along the lines 44-44 shown in Figure 43; Figure 45 is an outer side

vi ew of the KiiglreShownfiont Vel theapverrshgwingn keura34 rear perspective vi ew
of anot her enbodi ment adjustar _inc Ln : i.on.of a buckle
constructed ir?rig‘ggggrl%%ﬁ%clgn@msﬁﬁvi%$%glé ﬁ%egflg@rggﬂtgﬁﬁek%rqésent i nvention;

Figure 47 is HgireQBls ¥ oMt vitwaf héngidrer potht adjnstef siwwhliakliguré @4; use with the
adj uster shown in Figure 46; Figure 48 is a rear view of a safety harness
wi th adj ust erl§guE3giy &baitomn yiew olet g8 of ithecadist she Ve N igWen™ anot her safety

har s W L0 AELESHSE 2ot AL 18R i dndGl BeGapoct | ve view of anot her

enbodi ment adj tster constructed 1 n accordance wi th the principles of the
present i nverfigwa41 ks guifoss-section viesv 6fftheshadixpkeoddonghe dipecd I-¢ & shkavewinof t he
adj uster_shown in Figure 50; Figure 52 is a front view of the adjuster

shown i Figi§dPe 50; and Figure 53 is a cross section view of the adj uster

taken al ong tfl?gmjei4ﬂ‘?§a de IR vEHOND stidf FoGMNif FRrwre 4@ accordance with common
practice, the Various described features are not drawn to scale but are

drawn to enpligired3spacinhecsidedtwroda kneb et thetadjuster lieovpr mddgure2dyent i on.
Foxti Dot ai | od BUS# it PO S1eUa" Py SRPE ARHBE FIomk TEAEH ATV Ry
det ai | »eq:ig,g%qg! ption, reference is nmade to the acconpanyi ng draw ngs,
Figure 45 is an outer side view of the knob shown in Figure 43;
Figure 46 is a rear perspective view of another embodiment adjuster including a male
portion of a buckle constructed in accordance with the principles of the present invention;
20 Figure 47 is a front view of a female portion of a buckle for use with the adjuster
shown in Figure 46;
Figure 48 is a rear view of a safety harness with adjusters;
Figure 49 is a perspective schematic view of another safety harness with adjusters;
Figure 50 is a rear perspective view of another embodiment adjuster constructed in
25  accordance with the principles of the present invention;
Figure 51 is a front exploded perspective view of the adjuster shown in Figure 50;
Figure 52 is a front view of the adjuster shown in Figure 50; and
Figure 53 is a cross section view of the adjuster taken along the lines 53-53 shown in
Figure 52.
30 In accordance with common practice, the Vaﬁous described features are not drawn to
scale but are drawn to emphasize specific features relevant to the present invention. Reference

characters denote like elements throughout the Figures and the text.



which forma part hereof, and in which is showm by way of illustration
enbodi nents in which the inventions may be practiced. These enbodi nents are
descri bedwonosufiféseci ent detail to enable those skilled iPoTtuseoi@nss®©

practice the invention, and it is.to b% | hat ot her enbodi ments
WS HiLSG 1 )E(] QR O1 A

may be utilized and mecReHILEa I CEHIDNG a2 B e %% Hout departing from
the spirit anggsc [ ioh, FRRINcO T mdd¥&o iRl AR¥BEN aﬂ'wﬁﬂgs,
description iqg,tﬁet%g?\g r%e!%lﬁgtdg%gﬁgg t a%en ?n‘rg I ﬁi ting sgns}gl?é aralld the

scope ofwiibiefqmesgent hdreofeatd inrwlish dehowe dy evalyyf Bjustrhgorc¢rabodimertd in which

equi val ents thereof. Enbodj nen of adjusters gonstructed.i.n accqrdance
with t hdDpIvRRtgNs @aayde HrPFélaneiE FF’%\?@W‘? faﬁasca‘bﬁjﬁlr? e éefaﬁéo nuneral s
100, 520Qu,,5300h0s# Wiled ﬁpt'hi 2ANE pPRACd fhe LR NESR WA ASs to ¥ @HeREOARRAL ofigr UST er

100 i's shown in Figures 1-11." Although the adjuster is being described in
t he ori emtmilimentsmeyhe utiliFdpmdendghanical shanges nise bgmasie Syidwyt departingfeom

adj uster, shquld not be.limted.to f.his.orientation. j-Ust e

i ncl udedh®sRIE! Hidscare ‘f&&e Bivgent favee o%}‘lg%foﬁlpwg}g c%aﬁ%gr@g%?l 1§$ Ees’ (E)hﬁéegg ‘i vely
connect gy tolheral@s® Phdig Lokel sdIBOSdopk bYtHegﬁés%ﬂQu{/@ﬁioﬁﬁddémQH weBsbyatht i r st
side 102 proximate the front and a second side 106 proximate the rear. The

base pl alams@nd eqovaleris thereodpert ure 103 proxi mate the top and the first
i de ,102 d t A ' . he.: fii ' 02.
The Base pl adarianiriePodeeR SRR A B RARLOMATE PR SCngbERr

The "Dase pl at u an “apertur p and't

second shéetibAGreadidigantea pe tlidumendoIS 100,2000B00E 400,61004tand GOA N Weavsiegond
side 106. The base plate 101 alsq includes a cenI[[er 1ggertgre ’105bf0rbOXi mat e
the center ofAR pabedigeniadiysieri§) inshonadn Higaeshdl+ (MbauahyBe adiystshis bSRg ¢« he

apertur edseé&%%d%‘ ﬁleh(}%ntélgé\g?w ?xrfgi <3PRSho1E bd Bhd@Rdod Jﬂfﬁa ih]‘cé fadjuBteP EHHu'Id‘?]i on

109 extends genera thée base plate 101 an orms a notc

pr oxi matmt bhéintiep tathds ériwtaieao e adidsted 0B) intludedlzase plakestl®1 aad 11 & taawhigh
general |y rectangul ar and i.n(il udes a first side 112 proximte the front and
a sdéonPtRsreempPeBets Y% OReREvVER SOMESId: The base plate 111 includes an

aperture 113 HrOxkdBhe {014s E%yﬁf}qe&tg%lﬂérr a2t isd16s hligstaidt B2 pegida @e 114

proxi mate the bottomand the first side 112. The base plate 111 includes an
aper t ur efdrit ang b sedomd siletli6 praximatedhe teer. sBooade platbel 01 igclades aarppapeictlde 118

proxi mat e the bottom an h e d side 116., The bas I |

el udedrar gt O e 0y 5% 18¢ PAgndat e LETer TR frBbfadind a8y )
bet ween de) @perteWagSplatb3 0anskidded adRgertite 1@w§fdx@mas tHelt6p and thkk8corrside mat e
the aperture 117 and %he top, a protrusion 119 extends generally upwardly

f r or20t hel O6zme aplapereure 108 proxdmate thesbaitonbanskihp sesendraide 106 Thepasgméate el second
zipg(ra aéL Il \%ﬁ}gg}%ﬁ%&%@ fr{chiar?u%le lfgg %m@‘ﬂ&t@ A ée?lﬂ?% of it b%@edplgr%%m%w&n ;e
apertures 103 and 104 and the apertures 107 and 108. Proximate the aperture 107 and the top,
a protrusion 109 extends generally upwardly from the base plate 101 and forms a notch
proximate the top and the second side 106.
25 The base plate 111 is also generally rectangular and includes a first side 112 proximate
the front and a second side 116 proximate the rear. The base plate 111 includes an aperture
113 proximate the top and the first side 112 and an aperture 114 proximate the bottom and the
first side 112. The base plate 111 includes an aperture 117 proximate the top and the second
side 116 and an aperture 118 proximate the bottom and the second side 116. The base plate
30 111 also includes a center aperture 115 proximate the center of the base plate 111 between the
apertures 113 and 114 and the apertures 117 and 118. Proximate the aperture 117 and the top,
a protrusion 119 extends generally upwardly from the base plate 111 and forms a notch

proximate the top and the second side 116.



the base plates 101 and 111. The hub portions 121 and 128 are shafts having
sem circular cross-sections and are positioned with the flat portions

faci ng ormwoanmihessiwi th a gap formng a slot 135 therebeCrasrolobbssihiub
portion 121 includes a first end 122 with a bor\)&({tlZB extending laterally

t her et hr ough,A hul etcwhaé iegladeshabwprtiong 18 awd 12%5 whidhetei PRG-I B Fymegted o

t heret hr ; 2 ks t || : | iate
bort 1 on o Piks gfeh R12REd 1 ERhE SRR LA St Qi o R . 128

i ncl udesréssiseetivns and ark3Dsitdondd with dhieef14t POrtems dwiiganel aadthenivith atdap fentingpagh,
a second_end 131 with a _bore, 132. e nding | aterally.therethr h,, and a
or o 3351008 drehsvetmo RN PRRISHOR T A b e a2 AT A hote f2P B g
first a tﬁfbﬂ% b4 WitlPh Bork30 5icktcddBy 14B@AILY CretBRbAkh, At h
fi rsrt5 ag%e%gg%een h’%%c%er%d% ha\t/i ngorsrral | er dii%grret erz th%n a%

i nt er medi atre | poettemhinglaterdlly hrongh?e intFmecdidte portion etv@en ihe fishandggeed and

arranged to inserted.into th perture 104 aof Akhhe.base and
the secdds é‘%&“&g % tsﬁf&’ﬁg ipaﬂfoé’gléﬁadaﬁ?‘?s brétaent(aolz%gV 1|thn%§?r Feiéa%%te%&g’ fe

aper t ur Qaibddly FherbthouBBSEsdebid endliBh. witing bofet 182 RRhaIng 1@erally dierethroubk, 4adn 136
is positioned between the base plates 101 and 111. A pin 140 is al so a

cyl i ndr iacre $hhéxtendinglafdralist thagveh s detpamestiale Pattion fatveen shenfisst ay sepNd er
di aqtaters ggyaewlsjlnternedi ate portion of the pin 140. The first end 141 is
confi gureéla a? rranged to be inserted through the aperture 107 of the base

plate 101, andpinhEsesieaeinditdl ki vish B80dnduecend add 137 aad iRhdvingemdlleser t ed
t hrough the aperture 117 of the base plate 11%. The ng,?. 141 .and, 142 extend
out war d digmeteisiban ansipieampdiate pottign ofiteringso H, e@é‘é@“‘gﬂ sconfigurgdand 11, and

the inter i i t i i i1 @Re e
't eo. FEITEREb PR e e Blcr o i dloaRPBhalc AR WRRRILHE I908S,
with fir@hfigndd aed amshgee o bé insettealrintocthe bpartlira bl4 dithebastlatahiil. 18

configured and arranged to receive the ds 12 nd 129 th ub portions
191 and inpEmedHe PRGNS PBIRS Rpiioged Prsiegit thrne 08! e bk g
outward fr OmA%}ﬁl %Oqgalséa@yﬁn&@a%}ﬁh WK Brst 844 setbfd ¢l QU Rland 04 B hakBhg
corresponds w the bores” 123 and 130 of the hub portions 121 and 128, and

a f ast enetallzOdiamxteenttisn timergedtateepdrtiorsf the poohite dlthetfirst andtldhas canigered180

to the ends 122 and 129. r at t wheel 6..1S,al s¢ . a ner, al | '

cyl i ndr iaélg@ffa%%di tBE?C\J\ﬁISFHe‘f fhr%%g%ﬁﬁa a%eé%%ﬁ%ﬁ{‘b? bl tf Al Bgbeond ende g
confi gured i@@&lf@h%@%@%ﬁaﬁ é@t@%%ﬁseﬁ@@t}ﬁ&ﬁg‘h the dperiifle 1BLof0he b ;ﬁmblpnrti ons
121 and 128. The ratchet w%leel 186 al so includes teeth 189 extendi ngl

out BAr d Fheomds 141 aidibd extendeputeiardrizgm Hsrrespeoidve opties sides of Hie bass platesd
corres poar:rllgsl l\iv,i gn% tﬂeb Sltebrgnre %telpzoé*tigr? gf the pin 140 is positioned between the base plates 101
and 111.
A ratchet wheel 180 is a generally cylindrical portion with first and second semicircular
longitudinal bores 181 and 182 configured and arranged to receive the ends 122 and 129 of the
25  hub portions 121 and 128. The ratchet wheel 180 also includes teeth 183 extending outward
from its sides and a lateral bore 184. The lateral bore 184 corresponds with the bores 123 and
130 of the hub portions 121 and 128, and a fastener 194 extends through the bores to connect
the ratchet wheel 180 to the ends 122 and 129.
A ratchet wheel 186 is also a generally cylindrical portion with first and second
30  longitudinal bores 187 and 188 configured and arranged to receive the ends 124 and 131 of the
hub portions 121 and 128. The ratchet wheel 186 also includes teeth 189 extending outward
from its sides and a lateral bore 190. The lateral bore 190 corresponds with the bores 125 and
132 of the hub portions 121 and 128, and a fastener 195 extends through the bores to connect

.the ratchet wheel 186 to the ends 124 and 131.
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132 of the hub portions 121 and 128, and a fastener 195 extends through the
bores to connect the ratchet wheel 186 to the ends 124 and 131. A spacer 145
i s a genewal2byw/mqasar e- shaped shaft fromwhich a first flramgs2dd6281é ends

out var 0 11 om b PFRETS BREISTERY Sraraebt R i VRch Bt IR CB RG0S
| ongi t u%uﬂ%rhﬁroé@?ﬁ%ﬂﬂﬁ&{ﬂge ‘%}26?8&3 énﬁ%nd%@%c&ﬁ%n@fs 14N S RAC R wHd Fron$

configured an rrange positioned betweenthe base plates 101 and
111 so tphetindatecthb topeoftdBother ends pobats 148 ektehdrelongiordinallyshibogh thedpacks 145. t he

base plates 101 and 111 nd the f]anges 14 nd 147 a ositioned.on to
of “the. Hxede b BE St i ponepredieandef o s poitpndl EerBRT g ARG O
aper 5ur 691183 1804 dhduaherd 118 Refe§pokii8 wii (RORBGFest1NG 2BDACTH the Dadel4tbe
base plates 101 and 111. The pin 136 and the spacer 145 forma slot 155

t her ebetl@@and 1AL spddles lages 146 andsbt Trgpestienedpndepaf e Sasdates Hak and Hdm

which a first f 5 tend t f i s f
end and A HSB8n 2T asYS TEBSIELR ARAL B0l Gl T O DO e RS o m of
the ot hepa@pd4s & e beselfideeKbiesmds] 1|1Q%Eg>ﬂdl3“6adﬂdﬁhé Bysaoeght Stiomm apas €65 150.

a

The base of the spacer 150 is configure nd arranged to be positioned
bet ween thérebdstwean. pl at es 101 and 111 so that the bore 153 corresponds with

t he ,gpertures . f ) f | anges
151 18ha 150" 3 PEsETR Ao Bissh IS ARG CURbEF s B ek (R Aot SA 2001
193 ext erttads biwughfroferagimatethedotidd ofinnk ditidindracsetdrel firmpe 13%58xtendsconnect

the spacer 150 to the base plates 101 and 111 . T pin 140 and.t spacer
150 f or uEwad dtom pximas gt?éi‘\ﬂ@@"ﬁftée PG e rﬁa@?rerll%é e?i‘gené,%%qgglgﬂl qg’ shaped
w th an ' tE®N rLeX : & 8 hHhonkd 0
pr oxi ot LR B o T g o e e 130 MR d BRSO R )
pr oxi matbetwdea thaibest ptagesof01tané 11 wso dratithe bohel I3 qostespomds vdth thé apenwrgsili®8140

a3 Ik OD i BReSERS ThEaRd byl kbl oSl S Sife-BRASG 46 T
por ti on p1891hies ¢ONEADYI €A FEhnRf 19G8Ehds MBRERGE aferti?ed OPIndt NG ahatiehet

wheel 180. A pawl nenber 174 is also generally L-shaped with an_ engagi ng
port i on bb7s1 3 toxionedce therspacen d 5@ trothe bass Matse 1 (Hoand JA  Tipeip i ¢k pnehthe spaser ot her

end. Th agin ion 175 includes an aperture (not shown) proxinate
t he jun?tsﬁg‘gmg?S@ﬁg%%regﬁ%‘ée?n'me second end 142 of the pin 140 extends
through the apgskLnEmb16838 derdeiflySiecRipdd fith ahdbhghding boriohad9 peoximatnone
head, which secures the pawl nenber 174 to the pin 140. The engagin

. : . g
por 20on endand & reeast ipgtiicad 7Amuoximeterihe athevensh gldyengagivg portign 169 @C?L}QF& bt

wheel 18a_%erture 171 proximate the juncture of the two ends. The first end 141 of the pin 140 extends

through the aperture 171, and the first end 141 is clinched to form a head, which secures the
pawl member 168 to the pin 140. The engaging portion 169 is configured and arranged to
engage a tooth of the ratchet wheel 180.
25 A pawl member 174 is also generally L-shaped with an engaging portion 175
proximate one end and a release portion 176 proximate the other end. The engaging portion
175 includes an aperture (not shown) proximate the juncture of the two ends. The second end
142 of the pin 140 extends through the aperture 177, and the second end 142 is clinched to
form a head, which secures the pawl member 174 to the pin 140. The engaging portion 175 is
30  configured and arranged to engage a tooth of the ratchet wheel 186.
A spring 158 includes a coiled intermediate portion 161 interconnecting a first end 159
and a second end 160, and a spring 163 includes a coiled intermediate portion 166
interconnecting a first end 164 and a second end 165. The coiled portion 161 of the spring 158

is configured and arranged to be positioned about the first end 141 of the pin 140, and the
7



A spring 158 includes a coiled internediate portion 161 interconnecting a
first end 159 and a second end 160, and a spring 163 includes a coiled
i nt er rediwoeopontéson 166 interconnecting a first end l6#can2@osessoand end

165. The coiled portign 161 of the spring 158 is configured and arranged to
be posi tSoHREAORIOIO0 ChEersPrag lehts op g‘HFgFli‘fgarﬁq%egLEb,elg‘?‘?H“{“ﬁgég‘?‘}té}EF portion
166 of t ' ' fi i QhSANIR £ 1RGskt brRe1ak@ut the
second esjr%gon}%f gfq%%ﬁg}‘ép‘?%q%o@#f@g’sgg??ﬁgf"iss igbgtggeigtitoned lBet ween t he
base pl ahepa®limemblert 168, malhe spnidgel631i6 Positionbditstvesprthabpse oBité &1 parsd the oned

bet ween t he base te 111 an he. paw . er 174., The first..end .15 f
the spr iHﬁ‘@iﬁ 1@8’5@58 zgeih‘? %’éﬁ grggﬁ%quﬁ% Sqﬁ‘fnelggc??g?gﬁf‘ éhet-&f?ée Hfgfeclﬁ]Olfpgpwggl?eb; t he
pr ot 5usi 9O deR fordled b:yhﬁe 5260560 809 hfhOdecbhtPerdiPrdond tHdsprivp d3geBgddae tHeaw
menber 168. Because tfhe pawl nenber 168 is pivotally connected to the pin

140, t hepaspmienapet 368.pBecavse the ppwkmembenlafels pivotdly qeandctaseaties rindgd0sthet hat

t he engagi.n rtion 169 is biasgd.in J ion. t g 1. he
rat chet iHEer o8 BlseS ity Brot R s retpér L) 48 Ml SRR AT D £ ]

pl at e 1lgiaded @b dBvEwWhidliFeti6htof dipAEOthb yattHee wheelt180s ITha fitst @nd a64lof the second
end 165 of the spring 163 engagies the pawl nenber 174. Because the pa&{
menber 1spHing 4 6prnengss thy bassniaistldd praximpte the potalytormed By s ragustes ! bl 48ds a

bi asi,ng 4 (o] 201175 is
oi acda HESEGRIT N6 BUL ofFRITRD chifelind bRl et 19RO RO RRE I 112 e ¢
t he adj usé@berll0@ iapidotailneeicctedeo ddj pis 1 40, thosmingt16a plages avblaking dort®én tfe a
safety harness, the hu rtions 121 an 28 .are.positioned.on.opposi ng
si des ofpaﬁﬂ@l%ﬁﬂﬁ‘bs‘lg’?‘fﬁﬁeﬁg%% Pqripen gﬁiﬁ%ﬁsgﬁgﬁ?}‘&%ﬂﬁé‘ﬁmﬁg t hus
positiond AQ@&E in the slot 135. The ends 122 and 129 of the
hub porﬁng%%éé%gi an w%g%l]%r%é inserted through the center aperture 105 of

t he base pl atBo 48dmbledhé atjuste¢rn®Orasd pewtectde bdjustst g stapdr ¥8RbioE 10Ref pat chet
wheel 180, apd the_ fastener 194 is jnserted.into the hores 18 123,. and
1301 5Thealabirnes. o perions | ke [ A TSBSaR Ry cRpeciikSart ads HERePe
respect | Mg @ipefh ‘ﬂa@?o&i@ﬂs ARt HRE aﬁéth&ﬂﬁu@q@ﬁidhli@gt e WbbingNY7tiheR sidia3base
plate 111 is connected. The pins 136 and 140 are positioned on opposing

si des of Thermdn@Bbamtyl 2009 thdheb portiensi P4 andd 28 3t inperteddhioybh gherachishapertete and

128 are jnserted throu the center aperture 5 142
of the p#ogs&i]%‘?esbaiﬁafagﬁgﬂa@g lfﬂr?gg? fegﬂe%ﬁﬁ’? goﬁeﬁégﬁgnscgg% (igfk\}ge gag%lr%% %v?ig%la}??’él and
117 of tha thafSteRbralod id tbertetiatohe Sorkd 484MA3 1@l 130. tThe chdd1 Podaridi lansfizl and
128 are then inserted into the respective bores 187 and 188 of the ratchet

whed0 188ns bifoandneédOrags nsertad ingghe ecsperdize prryturent P4and 198 08 sregee pletes! 01gng
e e S T T
The spacsdes ol e wetbidbD7arkhepads 1 2oned Nadfulehut pretibasik2] and 128 are inserted
through the center aperture 115 and the ends 138 and 142 of the pins 136 and 140 are inserted
~ into the respective apertures 114 and 117 of the base plate 111. The ends 124 and 131 of the '
25  hub portions 121 and 128 are then inserted into'theirespective bores 187 and 188 of the ratchet
wheel 186, and the fastener 195 is inserted into the bores 190, 125, and 132. A fastener could
be inserted through the bores 126 and 133 and the webbing to secure the webbing to the hub
portions 121 and 128, if desired. The spacers 145 and 150 are poéitioned between the base
plétes 101 and 111 so that the bores 148 and 153 correspond with the respective apertures 103
30  and 113 and apertures 108 and 118, the flanges 146 and 147 being proximate the top of the
base plates 101 and 111 and the flanges 151 and 152 being proximate the bottom of the base
plates 101 and 111, and then fasteners 192 and 193 are inserted to connect the spacers 145 and
150 to the base plates 101 and 111. The spacers 145 and 150 are positioned on opposing sides



plates 101 and 111 so that the bores 148 and 153 correspond with the
respective apertures 103 and 113 and apertures 108 and 118, the flanges 146
and 147 beongioprnossimat e the top of the base plates 101 aod/ukidiomestié he

flanges 151 and.152 being proximte the bgottomof the b | at £s.,101 and
111, and®fthfewelbing Eieprd hgovebinel9d exfeads ﬁ%@%g?é © PW%%%ﬁig%B’ﬁé’éq s 145
and 150 4t r Gsare

posi ti onlgg %ﬁ%ﬁ%&rﬁggﬂéﬁ‘gé}%ﬁe’?ﬁg 1%&@}8@){3@?&2&?0%@[% gﬁgggw ext ends

t hrough t he dfienoiled AdSoh 6 hefithopptimel 38 s pdg6oraidbohithe fiast end 14506 pithe

i 6 f db i.n. 140 h 1 T il ed ti
761 of M cxjsmiig outtert dopbbe prtae B et Retet p i e et e bl n 140
ext egdi %sﬁ%ﬁ%o‘%n@%&& B&seAse 101 ploRintid thedlificH faeméd bp thegstrdsiéh 109. t he

spring i's positioned to engage the base plate 101 proximate the notch
f or med Bhhetfhret gpddidil ussthom inse@ed imtmetht aperture hdl ofithe paw} mepbpi kel wéid theit o t he

t 171 of t.h W 168, Wit ' '
post ¢ 1 omateand eoag JBAPe TR AGH efiibe atbiih of URERRAMRY PRL Uetodihnd 60,
of the spihd\@ring iPRSitidned esleddeei@aas htenteavés, abdrb€astchéB(noasitbvan)fiast ener

(not shown) is Inserted throulg the aperture 171 and into the fjrst end 141
to securiesertaé thyavgh the aperturg 631 end intethpifiast nd 14 Trieseewie|teiP ¥ eBPer 168 1 t he

. 3 i . di
oa A0y o B pi e T B S o6 ORGSR L p i b Ry MR LENC! o
posi t i ongdhd sin@Agagending obawed fbai the bask patex i Irané thd@rshatdcto4f ditieespring is he
protrusion 119, The second end 142 is then inserted iptq the aper Ly € (not
shown) dsitisaedipmeags e paspplate i | Hf%ﬁéatéﬁgafgqt 0&8?‘{‘ F}sﬁleﬁ%t N {]i oned to
‘engage a].“};[e%ggﬂltdoefndtIQQ id ﬁ%ﬁﬂﬁ&ﬁ%{fﬁ t#%%?er&v%@@)o%w ok Jelvt iddmBdpe 78pr i ng

IS positione 0 engage the pa me 4; and a fastener 178 is inserted
t hr ough wikiethapegdgimgepation il i poditimed éc emghge adootld Bf the rateleimvdethBopthel  menber
174 to the pin .1t is recognized that the copponents,of th dj ust.er
100 leoulsacay eé‘éi‘ggﬁfgﬁ %pﬁn%h%}"’gm"%‘gfoeen@?%fé A" PR ]Z74j’ ﬁ%‘i?gﬁ%ggrarrpl e of
how t he jadjusd Ehrobdf 15O4HefuROnASHBTE &ond EnPRENBLbARe tHehRwh djcriee 1 7460

coul d be noved along the length of the webbing 197 to a desired |ocation
when t hehapinusgiOent it 0@ ogsizedthat the spmporintgofibe rdjnger, 10ftrogld besassavahled im

Figures 6 and.7. e of .t he.ratchet eel s 180 .angd : rned to
t ake up %M ﬁug?biec Rfaghaﬁtél%%f%e%‘?\ﬁ?%ﬁb%”{ éﬂeﬁl diy S‘%é i 6(? (é(gﬁﬁﬁl #’g g&%@‘g&é& se the
rat chet wheelig oh8Qtiafdhd &fudée (0QIRBAH0TA Aldie thellenpor dfithnseBiddg a9Mitol28,
turning one turns the othér and the hub portions 121 and 128 rotate to w nd

t he 20eblslesigedioTatisnovhenttheadiugier H0ds ibdpositipring prSitipns Yhucy is shayyy mddgures6
assist in rain he. rat che el S.o.T. rotation
o one diideis it St ARy RGeS WEIGRAERCR o LRE b B} Rl il |

spri ngs w&din 746 Ibhiis dédied fawBesmibthesatthd viredls 136 ahd 1 &b gagentdueediteet h,

and as e v fagrggfls P S i e Ra th ol oe hre the Bub portions 130Met 128
rotate to wind the webbing 197 about the hub. The teeth provide a non-slip surface to assist in
25 turning the ratchet wheels. The shape of the teeth allow rotation in one direction but prevent
rotation in the opposite direction. The springs 158 and 163 bias the pawl members 168 and
174 to engage the teeth, and as the ratchet wheels turn, the pawl members 168 and 174 move to
slide over the teeth and engage the adjacent teeth in the direction of rotation. A first partially
wound position is shown in Figures 8 and 9, and a second partially wound position is shown in
30 Figures 10 and 11.
To loosen the webbing 197, both pawl members 168 and 174 are pivoted to disengage
the engaging portions 169 and 175 from the teeth, and this could be accomplished by applying

a downward force on the release portions 170 and 176, which moves the engaging portions 169

and 175 upward away from the teeth. Then, either the webbing 197 can be pulled in opposite
9



slide over the teeth and engage the adjacent teeth in the direction of
rotation. Afirst partially wound position is shown in Figures 8 and 9, and
a second weanvicairesiwound position is shown in Figures l@can$2did/o28606 | oosen

t he webbi ng 197, both pawl nenbers 168 and 174 are pivoted to disengage the
engagi ndlifsefiensamey fom theadiuper 1 PGy the adiugter h00 %ﬁﬁ‘d”tﬂﬂ‘i”gg EBWH&?B’eunwmg e
acconpl i shed I ward force on the rel ease portions 170 and
176, Mivgz%%ﬁr%g@e@ﬁ(ﬁléﬂee%g&rgg%orti ons 169 and 175 upward away fromthe
teeth. Then, i éhbsdiinbat atiesr 200 19shoearin Fégupes 12218.1 Altbppbshd atjisterds being

away fromthe adjuster 100 or the _adjuyster 1 can, b |l ed outward to
unwi nd tdsecried i OI@?taFP%FHOc"ﬁbmde%mJSﬁiﬁéhqu?ghﬁu@?ﬁgﬁ%ﬁ&tgﬁﬁéﬂé‘? r 200 is
showg i ng Egurese. taiddio histdiRU@Rohhe adj uster is being described in the
orientatiron shown in Figure 12, it should be understood that the adjuster

shoul d not bélHeiadjused 20@irtchidss @ baserROdtwithnan ifikeemadiptegtosionp21? infee¢ondeding base

201 with an i.nt iate rti 2 .interconnecti a first. side 205 and a
second _s%fg‘ét 52%%%%%?9%&2%@% gﬁezﬁﬁrl{é € 6t12‘p|o§10 %)&H%g?xg;ralﬂgcr{: %ﬁ%‘%ﬁégr Wwith
an openiyigh 20GAGiVBBbeAVEhA o Poiticd D020 3Ad ARshr BoktidAR0PEr Thefirst§idb20Ihe
first side 205 extends upward proxinmate one side of the internediate

porti on e2@danpwildersdueidnsisiie of 115 injermpdistemoniiand 03raadithmcsonthsidpdbsi ng

side of the.intermediate portion 202, e .fi .SJ ; Kn hE st
end 1906 St TS S SO mRPURE Sfe SR i3t Bl 20p ThERR o087,
208. A fihél1adeshr fsf 4451 208 2309 sexdndredd 209 waththnf opefing 267 betwaen stedtad2066 and
proxi mate the second end 208 and includes_an aperture 210. secon

pr ot r usi298. 2¢first progmsion 309 weerdsyrmwardriom the drstsids 20p pexirgate %Qn‘g‘?ﬂﬂi
i ncl ude fI. LS rm %gg%f i :
t her ebetsz\?geaﬁlfl mlcltlnue(%g &c §ﬁ%ﬂ§?gle@z§§8?d§%@§2‘g a 1|1?efsx;i@ng%8€t§%g& g%é&%ég (tahceond end
218 wit mrgﬂpr@@@sibmdg?%ﬁ ibﬁlh&&%ﬁrtshzaﬂed IltﬂSad 2113]26515 camd] #2482 13Xofmingta mx(tjcdﬂlgsizi g
219 ext ends upwar romthe._secon i de oxi mate the nd._en
and 1¥nc |th@ré§et§ﬁ%p@%@c wrendsde 218 @@8_@%@ waﬁﬁééévﬁ%ﬁc&e@ﬁéigmm d
pr oxi nat ehi%% b hoatwddh Mo ?E QE6 Qﬁtﬁﬂ d1cA 'i‘i%ircﬁnfsiornsil 9@k Bnd<Ldpwatd fAnsareond
ng there b

arm 223 tor a notch 2 et ween. ar 230 includes a generally
cyl i ndr iseednd sidee? Ifgstoxihmtethe sécond 288218 ol mckides dneapeguref220e A28:¢ond

i nterconnecting.a first end 231 and second end 23 ich.are r angul ar
pr ot r usiRSAEUER %ﬁo‘?"r‘iﬂldﬁ BHBYEF% BYFYPftG %éﬁﬁ’iﬁb?réfmfl?BW‘ﬁfé‘cmf’se‘? fiestie Zﬁp%ﬁ” i on
233. The, {.0t.f SRR BBt DAY thereb@3kbgured and arranged to fit within
t he opening 203 of the base, and the ends 231 and 232 are configured and

arr @hged to fAbavithndudése geaspdytoyliadrigsbimtargsdiapmoatien 2287withaknerled des 205
and 215 s%;fact:ehfﬂb i%%e?co%g%c'tinggeﬁrg? erndzgq and a%%ggn re%g |2¥2,S\11}5jgl?gtle%e%ﬁﬁleﬂ the

protrusions extending longitudinally outward from the intermediate portion 233. The

intermediate portion 233 is configured and arranged to fit within the opening 203 of the base,
and the ends 231 and 232 are configured and arranged to fit within the respectivé openings 207
25  and 217 in the sides 205 and 215 of the base 201. The bar 230 is preferably slidable within the
base 201.
A hub or shaft portion 242 includes first and second portions 248 and 249, which form
a slot 250 therebetween, interconnecting a first end 243 and a second end 251. The slot 250 is
tapered so that one side is wider than the other side of the slot 250. The first end 243 includes
30 connecting portion 245 interconnecting a knob 244 and a ratchet wheel 246. The knob 244 is a
cross-shaped member as shown but could be any suitable knob, preferably with a non-slip type
surface. The connecting portion 245 is configured and arranged to be received within the
notch 214 by the arms 212 and 213. The ratchet wheel 246 includes teeth 247, and ends of the

first and second portions 248 and 249 are operatively connected to the ratchet wheel 246 on the
10



base 201. A hub or shaft portion 242 includes first and second portions 248
and 249, which forma slot 250 therebetween, interconnecting a first end

243 and awveeomnmd7@md 251. The slot 250 is tapered so thaCTarseoiviogssié s W der
than the other side of the slot 250. The first end 24 inclgdes C ecting

por t i on sePppasiterthe permeetingpartinn . 2hbe ssaepdend2od Hegludgsadpichoigvheeh &4 nob
244 | _ d eet ,
'S 4 (ﬁﬁc\%ﬁé Be%ﬁlai’s% ?,gqffﬂg%@%sg@%}%gggtqrﬁtga}d%e&ﬁ;d%m&félzf@%@ 2400R,

preferaﬁ?y a non connecting portion 245 is
conf i gureperagingly 2bmssgddo tie hrhetodisiel 252. WA tphotrustdne? St extind2 dvtwayd from the ms 212

and 213. The ratchet wheel 246 jncludes teeth 247, and ends, of e first
and secdp@hgiorhepbmy puds 8%512%@ and argpese; é?%?wc?gr’fﬂg\:‘? 11060%[4%%% Ehet
wheely 2 | | j lehi 3 Theold&rand end
P ProlISe2L RREIE AR oRigh OB MORIEELHIRE 0 Cb Ul be M o onds

of the fsimgdd pat)dr sepacepartrdpetiselg48naavted2 Ahedwb opplafpartien Y4Zenmébeed to
the ratche r?\é},‘ngeel. 252. A protrusion 254 extends outward fromthe ratchet
wheel 2532 Pta§t€onf i gured and arranged to be received within the notch

224 by the alrfggvég%aaaﬂg_2%6@&6@831‘1@&@@9&9%&%1{;@@ td Rfabdbdy Bt ek rédeciaul d be

integral, no as a single part, or separate parts operatively connected.
The hub rewchetivefeelspdbtand 85244 s shawnlindgmedé, pdwl68b inctudepaniesg2emaPAEARA 260b

are confjqured and arranged to rel easabl n the r Lve r t
Ahedfs 248 Sanne bt EREMP TR o7t s Laso RO Rk Sy BERE g
por ti on 260 269Nk @ iRAcARBeiAk canEaded Shingmged idmghad hbehgaphgepords261

proxi mate between two adjacent teeth 253, one of the teeth bejng configured

and ar r andedevent rotrgiagdn phedisrstiani Ay iperedizic PertioaR2ovligh iclydss 38 PRI one
directi An i medi_at ' WA ' akPs, a
not ch 2(6)“%3 %ﬂﬁcgggéxapeﬁgfgtﬁggéé %’?%ﬁg% M@hjt%glrléf:cgﬁr}\lggﬁ% @%eﬁdgﬁg%glgﬁg portion
261 and ralesl poatscéh 168, tTHerex&H6ion Potiomdesrsionds puwaidimoR6be mxdraedistequriver d
fromthe internmedi ate portion 262 pr e rel ease

oxi mat e ortion 266, d
t he Tt Q62 oaNimsicbe GaLeE DHEOB bGrTIaN: HOFE PO 365 S e PO BHGAS I 30 £ i on
261. Al't : p [ ) d0aliddTuc DeRbhndteitawM
2600, A B B P B R e
smal | er dsmpagi 2604. er than an internedi ate portion of the pin 238. The ends

239 and 240 of the pi 38 are i rted thraoughthe r.espective apertures of
the paw s 260%PM8286\B§%&%€I§W? PGASEC eggtzﬁﬁ’g‘gﬁlfﬁ ° X]\?an‘ﬁgfl‘gt e
bei ng | NR& &fﬂteénghglg& B GEARL bt 38PEhE Wh@S2R1hd@ad 022R fh 28 areliageted0l.

Portions o 9 and 240 extending outward fromthe base 201 are
cl i ROhedhtongh dremeseatie: aperteres of thefpasds 26 0apnil R0tk prybigeaghiberds #4 sprames (89fd t he

ot her ens o%} ﬁcg"grré bséil:)nrgI inskried 958 Fe respective apertures 210 and 220 of the base 201.

- Portions of the ends 239 and 240 extending outward from the base 201 are clinched to form
heads. One end of each spring engages the base 201 and the other end of each spring engages
the respective pawl to place biasing forces on the pawls to bias the pawls in an engaging

25  position to engage the ratchet wheels. The pawls’ notches accommodate and position the bar
230 and also move the bar 230 when the pawls are pivoted. When the pawls engage the ratchet
wheels, the bar 230 is positioned toward the rear portion 202b. When the pawls disengage the
ratchet wheels, the bar 230 is positioned toward the front portion 202a. The springs bias the
release portions of the pawls downward, and the pawls’ extension portions contact the sides

30 205 and 215 to act as stops to prevent further downward movement of the pawls. The release
portion 266 extends inward and provides a surface upon which a downward force can be
exerted to overcome the biasing force of the springs and pivot the engaging portion 261

upward and away from the ratchet wheel 252 to release the ratchet wheels.
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the respective pawl to place biasing forces on the pawls to bias the paws
in an engagi ng position to engage the ratchet wheels. The paw s' notches
acconmodave 2andiipesi ti on t he bar 230 and al so nove the par/tA3@0mkssne t he
paw s are pivoted. Wien the paw s engage th ,g?qt%iehet wheel s, the bar, 230 is

posi tioned t ohayedbingdnotehpwpbineluges a9, GRS SPRIPE B & AR
ratchet whee 10 ﬁﬁ&g{é 230, iR~ PQRj bEO ggfe[gg%ew@a %a”ﬂ@ chd 8ffhe RRILbINGRYiAPRR-

The springs bias ease portions e paw s downward, and the paw s’
ext ensi dibapract fisnsitldnticaeidet peet of tHe sloRBE camabtde putled todughshesbapsvar papodyent

v o RSB VB BN TR Sess WG ERAMEP . BB P IoPOI e LA e REPFod 1 o

over o hARbRGDoHYLR8Tof tHRGHaSP NERRA Ghdba¥ 0808 tRACAEIURE tIROT t i on
261 (tjjpv\n/?é?haglggbawayq}or omtheor atcﬁet wheel 252 to rel ease theulrgatchet

wheel s. Aopeetnigi2i§ betvaten shiwolvan 239 and theeearaortiamd 02pipreximate the pietisidy ek the base

approxi ngtely 1A.inch and sewn to itself,. usi a "bar. tagy. .S i

t aper ed nﬁ)&t ad ngéﬁﬂmfilﬁefk??éw Wé’o%? ﬁﬁr %aotaﬁd{%ﬁeerea C?r{l?%gﬁzl%la J%%\E/ﬁt’t%ﬁ%ﬁéfshe
wi der paht webbinB8ecukl THH fricdRsulRidMtd £1éqhdielgkebp theevebdinpdnetacp ahidul Of
the slot. The webbi ng then goes under the base 201, through the opening 203

bet ween # loed barpplB0 tathe wehbirte: ohn engbelid ssaombwebting tneks ipimserted thionah t he
b 30, d th h h,t i : t t
b2 20 uBBHRCH RSUATLLLF, SOOI AR AEHIRID.L00 Al pah i o

pi nched {hehiyassr 201eis hadd 133RerBAndchBVG R@BbIRGY dndaidj 1RO ofahel webbiags, e keeps

t he webbing secured. The friction is sufficient to adequately keep the
webbi ng ww%mawngﬁ%mhah%a@ﬁ@e2é%p| ied to the webbing. An end of a

second webbi not. | S | Hﬁﬂq i t he
bar 230 and t é)g)f: I%tgﬁﬁ’qg\é@%eidgﬁan%%gﬁ gﬁ%‘%ﬁ%ﬁ sévéﬁ %%018?)? ? é]' F? S %'?'%a(g?}‘)toﬁlg%
adj ust erpoiéh oSthe sebbing atotind tieopurtcds 248and@ED] andss areckradlj 244 tis mtaedin thhe

e SSRGS LR, I Pl on 2eg et
portion @ ,i0&WRRI NY Y QHaditd ﬁi?ecﬂ@ﬁ{ﬂﬁé’ﬁ%@é%o%&der%ﬁéed Btle a%tH, Whidnob 244

is rotated 1'n the w ndi ng 'direction, e paw s 260 slide over the teeth to
engage tprevenatheliabb@Hé &os prinxiotated Abtheauibbingis beingmound abouighopptiens e

di tion, t 0 ay. hy, t he..t eet iLch t th b
2441 r ot Bl B ielbinad fasan i eg iebm B R o tis B0 B A A 5B
248 and Péfhosdd e WRBBInBIhcth bARE 2hhRLM ferlshged i iBdichbewReld 245mnd 032 ad
around the bar 230. To |l oosen the webbing, both pawl s 260 are di sengaged

f r orA0t hesxertingrratupmed foscarbthe meleass poipnaxwhich ptyotsrihe prgagmernorieason t he
ol ease R0y Sk o KOt IR0 PR VAR A Ry om
towar d t4w thivart the Bohi Hie0260att6 abivake whsbinetilidg tirougl hddevibe. ollyhkiidbe
devi ce. Z-E&ecalli rtll(l)e% be rotated in the opposite, unwinding direction.
An embodiment adjuster 600, which is shown in Figures 50-53, is similar to adjuster
25  200. Therefore, only the relatively significant differences will be described. Although the
" adjuster is being described in the orientation shown in Figure 51, it should be understood that
the adjuster should not be limited to this orientation.
The adjuster’s base includes a front portion 602a and a rear portion 602b, and sides 605
and 615 extend upward from the base similar to the adjuster 200. The bar 630 is similarly
30  connected to the base. Proximate the second arm 613 of the first side, a protrusion 625 extends
outward therefrom and includes an aperture 626, and proximate the second arm 623 of the
second side, a protrusion 627 extends outward therefrom and includes an aperture 628.

A cover 675 is configured and arranged to connect to the base and includes a top 676, a

hinge portion 677 through which a bore 677a extends, and a rear portion 678. The rear portion
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244 can then be rotated in the opposite, unwi nding direction. An enbodi nent
adj uster 600, which is shown in Figures 50-53, is simlar to adjuster 200.
Ther ef or ewoanioy1itdse rel ati vely significant differences wrrlusb@odesaesi bed.

Al t hough the adjuster is being described in the orjentation.sho in Figure
51, it sHSuneludes afap7 eeba bt oBhantergprseis a&%ﬁ}d&Sﬁ%‘“%’émr% %ﬁ\qg% to this

ori ent at4 i : Iﬁaag%g' j 2 ar
portion ;\%ﬁrggﬁfaﬁg%@gﬁsﬁﬁ%cga an %‘%Hg)%g ‘Z%é@t&g\%amr%ds gfgrglgﬁh?%g bas eOa srali;l %@?glr? to
t he adj ugt posiéed ohitke biar6383 dash sispactiae kife obtireoved 750 Thhendasighe Pinddi8mat e
t he second arm 613 _of the first.side, a pro Si 625 extends ou r

t her ef r GH¢ ébﬁa mseEpd, g1 ﬂ%?r?p&‘ﬁ%rﬁf H‘r‘ge Q%Tusg’ﬁﬁ%@#@ﬂff t'9 SPHE® g@cc(?ﬁg é@jﬁarﬁngﬁ of
the %eC%gggm%soéam QUSRI bR2 T TR pRNAS calldMNothel vever! Momyaadd (hstc! udes an

aperture A cover 675 is configured and arranged to connect to the base
and i nclshdes) suchap a8 W, a shidngre post cpeld bgifsetthd dugtehack bf thelpedurey§2d

extends, and_a rear portion 678. T rear, portion678 inclu a t 9 and
a botto égilﬂ f@ﬁ@@)‘gw&@?‘gﬂ i co[v%g'& t&i@"' 3%8 1 Brewe gheacosV Ief)g?qggﬁm. O%%ﬁlg bor e
677a is configuped @odshmiossitded 85Qit e il 639 bk thealdder 675 andwhsh 660a
and 660b are positioned on'the pin 638 on each respective side of the cover

675. Theofehelpavals 660rarsi ¢60b381damme ent émonenasisietyeepnnegtes torhe agiear O ard thg t he

protrusiopns 6Q9 and 619 to sec the caove nd 660b
P o ce 1B s S re e BaBiEt liin PG s By PP shpfecBiRsBORRATS 200
as a SCI'ENY¥ erd cohiébtedd thie EdvéLE7TRWEpied dbasetht ediddricalughiti@efohmbfg théiBore
apertures 626 and 628 in the base to secure the cover 675 tﬁ the base to

prevent @He, ashthe emlepnneesad tnihapay! engagesthe gawhsexigisiiy npich hsbveendifed

about the pi.n 638. be n 675 and each of the paw s 660a and
660b, an%’gg%lgggﬁgl(ﬁ%saﬁgglgerrgte?geefoﬁgg%nnect ed to the cover 675 and the other

end i s oper at Ay slowiciarfigat 68, the covee 6pavbnformbioabe shupe phthie ratohengagks Gihe
ratchet wheel. The end connected tqQ the cover, 675 is w ed, ahqut the
ol YR § Q6B O ROF S R 561K00B S TP ORI LR Sl L 5 P
paw engage ' i PﬂR}i] BOGL f8r1gooputand
the rel easésrphtg%?bgﬁg(ﬁg{%ﬁg@\zkﬁﬁ&g?ﬂuregég?}?ﬁ)ﬁlggg%og\?g%mgﬁ con 1érms to the

shape oftht hebbiagekendwhenigh tiidottd @5 afvet 6E5. Hllie tppered glat @4he humportine
knob 644 js positjaoned e ot her _side of the cover, .675. The webbi (not
Shown) 1 &SP B 1 PIPUECaA TOR COUG HE ae LS B E B R A S
the \'\'eb%dgsoﬁm?mﬁp&%%dﬁe&%p_éh%,@%fq{e ddver epver 675. The tapered sl ot

of the portion 642 is shown in Figure 53. The cover 675 assists in
keefng t he wahbinkgdimenpadiesercidOtis shdvabindoguren H0-822 Althaughy b pdisster sheingear
nbodi

00T 1120 280 IR SR R hERRSORRN 5 TR L
adjuster should not be limited to this orientation. The adjuster 300 includes plates 301 and 311
to which other components are operatively connected.

The plate 301 is generally rectangular-shaped and includes a first side 302 and a second
25  side 306. The plate 301 also includes an aperture 303 proximate the top and the first side 302,
an aperture 304 proximate the bottom and the ﬁrst side 302, an aperture 307 proximate the top
and the second side 306, an aperture 308 proximate the bottom and the second side 306, and a
center aperture 305 between the side apertures.
The plate 311 is also generally rectangular-shaped and includes a first side 312 and a
30  second side 316. The plate 311 also includes an aperture 313 proximate the top and the first
side 312, an aperture 314 proximate the bottom and the first side 312, an aperture 317
proximate the top and the second side 316, an aperture 318 proximate the bottom and the
second side 316, and a center aperture 315 between the side apertures. A ramp 319 is

positioned proximate between the center aperture 315 and the apertures 313 and 314, and a
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described in the orientation shown in Figures 19 and 20, it should be
under st ood that the adjuster should not be limted to this orientation. The
adj ust er 8OQoionabasdes pl ates 301 and 311 to which ot her pcomgsenentsiar e
operatively connected. The plate 301 is generally rectangul ar-shaped and

i ncl udesampf32P 43 pasitthned proxamate betyess e esntes 2poBire Fhayl he apgbiresd iand

i ncl ude n ertu 30 roxi t egg i i n
apertur 1303%%%‘%2? %g% lencgl Hgs' %I?E%g{&g%ltﬁg?%ﬁggq T tﬁsbﬁageﬁr%gg{()ﬁgﬁ)%atggr&tt%@é 307
proxi mat e t hea kyF 307 whigh i gemnallyséyliad360, inelndeyey ihtermedB portoda 32dt e t he
bott om and the second side 306, and a cent 305 bet e side

apertur égt:ercpﬁgecﬁimgtaéirglepdﬁ@ and 8 serond caf P gi gﬁ?ﬁ&%{lﬁkgﬁa@e&%‘&szm Cf & des
a first es?@%%S?’]F?le #pd afld §%ﬁﬁ@ g ﬁg aj;ﬁégQ? hhee RhAlef dBinkicdd fan RChidesdian

aper tur proximate the top an Irst side 312, an aperture 314
pr oxi nmatm@riidie3 bot Treseesrd dnd82biindtdes itltee BdiionawithjgeaduallesBalier dicoxdterated t he

Second SIS F6CorMIOMOEBALS A ARY PEIMECSHS TREl S hrEa TR PLP T AL A

ramp 319} & R 32%%‘5 get@ﬁt@?bmp%ogﬁ%‘é‘ﬁ@ﬁof R s&RRl ehd 3PEIncHide fdoréibak t he
apertures 313 and 314, and aranp 320 is positioned proximate between the

center a3€r tThedirghd 3R3 it dvafigped tud esarktd tahe iBaged Mivethe gepper3pgrtiigciOSmds

frombottomto,top,,and ra i ncl.nes . fromto 0, bot t . 322,
whi Q87 b Bl i1 B PR ezt 326 HESohRERA RO rkBa i op BMAR infe R Bher
inter COf@%ﬁhﬂe@ safhid fiitesnd. 3RSdBR e SEHOB6ERNINB2E6 exthfisiontvirdEdinaihe
portion 324 includes a slot 325. The first and second ends 323 and 326 have

smal | er mitadelelbe ittermetiiate pastien dRvThe sipdt 33208 pasijonefhetweeadheiplated 3856
i ncl udes tgﬁge portions with gradually smaller diameters and first and
second §W8 ers 328 and 329 between the portions. Proximate the distal end

of the secondagpsteB2 haid dRhgnidisa bordIppoiregp@ids esthahe hjeetusaGofdnénd 326
include flat portions 330. The first end 323 is confg;ured z}gd a}{]ranged to
be il¥serlldds pasidoneddetendhe plates 80 anddbl. grd g fastenend 30 egends fHguehi®esecond

end 326 is._conhi [ [ £eid 611 aperture
315 of tar?grtg eaiig?%ﬁ(fglﬁ%gl tglé é@%lqgg% %S?tﬁ? h}gﬁg&%%ﬁt t@%\ a{??ggoext ends outward
f rom t hespateat387 Bading Zhengditatipansst diae c@osspbmts WBiithefapethees i and32 is s

posi ti oned between the plates 301 and 311, A's 5_havi

Pongi t LRTHIonEbPEERm e AP ORI 1 1 & Hou SR Grisadpa dan g esmperees
posi ti O”f(% HIMEGRd Eﬁ%eoéygéﬁ%%gn%? %‘hegz%gce% 517 1o pRark 018031336 Hukands

t hrough the apertures the bore to connect the spacer 335 to
t he 20| atlesiRilloagithdddil bork thataoers®ds Withitapertiea GOT and kT istposidiondht

O L RS 1 S0 00 0l SRR SRR b 2t o5
and the bore to connect the spacer 339 to the plates 301 and 311. A spacer 341 having a
longitudinal bore that corresponds with the apertures 308 and 318 is positioned between the
plates 301 and 311, and a fastener 342 extends through the apertures 308 and 318 and the bore

25  to connect the spacer 341 to the plates 301 and 311. Figure 20 shows the fasteners 336, 338,
340, and 342 already clinched to form heads to secure the spacers to the plates 301 and 311.

A knob 345 is generally cylindrical with a bore 350 extending longitudinally

therethrough. The bore 350 includes opposing flat portions 351 corresponding with the flat
portions 330 of the shaft 322 so that when the knob 345 is positioned about the second end

30 326, the knob 345 and the shaft 322 rotate together. A first end 346 of the knob 345 includes
notches 347, preferably four spaced ninety degrees apart. Each notch 347 is configured and
arranged to receive a portion of a ramp of the plate 311, two opposing notches receiving the
ramps. A second end 348 includes a cavity 349 in fluid communication with the bore 350. A

spring 354 is positioned within the cavity 349 and about the second end 326 of the shaft 322,
14



304 and 314 and the bore to connect the spacer 337 to the plates 301 and
311. A spacer 339 having a |longitudinal bore that corresponds with the
apert ur eswBQé10ands317 i s positioned between the plates B0T/mpao®ishic and a
fastener 340 extends through the apertures 307 and 317 and the bore to
connect anfie vepshered5 5388 atrotatniveg 123 ¥s Which engages the doiery 53¢ etecwas theapring a

| ongi t udj_nal .bore t corresponds with the apertures 308 and 318 is

posi ti ogf t‘bg{e\ﬁé@lggﬁe pl ates 301 and 311, and a fastener 342 extends

through the %%b&hg@&@ﬁo@mx&lﬁs a6udBe B0t 823 sdClaimwest the beacspadéand41 to
the plates 301 and 11. Figure 20 shows the fasteners, 336, 338, 34 and

342 al r dadynd beteretherspagesy dahadd 1t d hespasers aspigt iggedusing weproRdhgpebling. 301

and 311. knob 345 . I i {Ha i di ng
ongnt udv il TS Crehiesbp SRR b iKs W e MR 00 T an FaFEAAR 1D
351 cor rpspendhdganbd did diend thatengtr 4fithersieBEAg af pdsiteonsthehdjug223®ointehat  when

the knob 345 is positioned about the second end 326, the knob 345 and the
shaft 32esirestlacdionsgdbewebbings i r st end 346 of the knob 345 includes notches

347, prefer aﬁgxgéaasn %@@&z@%iﬁ%&%&’unﬁ%%@ﬁﬁe QR 322 b%as%p@ghﬁmng%z kh8b 345,

configured an rranged to reteive a portion of a ranp of the plate 311,
t wo opposhicigtumed thl elsaft 2% Therspring 854 plapss. a Wadeg ek emthe 326b By hiasing the

posill} o> s KVt i HEF A - SO EAAD I ARG ac NS SAR-d2E B RIPnar

322, and (g, mﬁﬁﬁ!s 3RRot30H1eAn o8k AirBid8 il MhsIREshaiOhapRdasEE ih ik dift ent
327, secures the spring 354 to the shaft 322. A webbi ng (not shown) extends

t hr ough diteeticsl. oAs §REvraindigreewks A0 dnel 2p theems ddeeliemid a3gymtghelopleviieen t he

spacers 339.and. 341 . .The spacers i St reduci [ t i1Ng.
When th@%ﬁ@fbﬂi' glao‘ivgveﬁ&ece\‘bgﬁ r&%’ﬁ? ?§ ﬁ’éé %%d;?’rf: ! eg‘% égﬁ%é} %gtcgir] %53%&% in a
posi ti on, gk pakitd ARecBBE af@ihub theShif 320 esitbd RetdEnghdogosithdirveiohi Mhet 0
position the adjuster 300 in a desired |ocation on the webbi

ng. In
operlat i appositealiteetin isg dlecknasadiresiont Te Hawidhe webbing{ross thy Plga%% 3nthey t he

on t o Biaol 345 pufed Duhia ROBY hrohis a5 S bife il 30T Bl RobTid 3481 o€
ranps 3lfscapsbed 2 s 8NYages () wHidteensbleb tiAmobBHE akd tle sBAfS 322 nmied rotadeat e

in one direction and thus the shaft 322 cannot rotate in the 5onbe di rhecti on.
As showninithe @ugtsrslpclgisesirectigng When thg&ngh d43yjsrelepsednthp spring 354 biases the
counter -cl ' ||?5 eghi ;—g% g anps 319 and 320 are

i ncli nedlfm?%g%%g%g %ﬂg%@%é r gfgghg Ifgﬁlﬁgﬁgg%%posi te direction and thus

t he 2phaft 322A€ anbbdiment aljesteri400tihishooppadigee24-22t Athoughitke afipsisi is being

322, helCRFTS 3R Eics ep I PRAMER e BTERA) AFY oin't T B g £ e cs! ng
the spr iéa%ste"i" Ao GotBnmBéPro this orientation.
' A base 401, shown in Figures 30-33, includes an intermediate portion 402
interconnecting a first side 405 and a second side 415, which are preferably integral but could
25 - be separate components operatively connected together. The intermediate portion 402 includes
an opening 403 between a front portion 402a and a rear portion 402b of the intermediate
portion 402. The first side 405 includes a top portion extending upward from a side of the
intermediate portion 402, proximate between the front and rear portions, having a front 406
and a rear 409 and includes a bottom portion 411 extending downward from the intermediate
30 portion 402. The first side 405 also includes an aperture 407 proximate the front 406 and a
protrusion 410 extending outward proximate the top of the rear 409. The bottom portion 411 is

rounded and a bore 408 is positioned proximate the juncture of the top portion and the bottom

portion 411.
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di sengages the ranps 319 and 320, which enabl es the knob 345 and the shaft
322 to be rotated in the counter-clockwi se direction. Wien the knob 345 is
rel eased,woheigprésng 354 bi ases the knob 345 toward thepplratseo18/ oissié o
engage the ranps 319 and 320. An enbodi nent adjuster 400 is shown in

Fi gures 24- 2TheAbddndsigle 416 éndujes sttep porsiohekicydide sowptselgorn gnopposirg €ae at i on
shown in Figures 24 and , 1t.should be understood that the ] r
Shoud HestmBEmER et poiE Re B e o 208 e b topt v R i
30- 33, ignglLYees18and HcRidaE ilem Pftldnan24Q%ntHelowanaeLfrbMghairidhitiatd de
405 and a second side 415, which are preferably integral_ but could be

separ at ogumpdiethe fogesidet4valsp indndesanagetagdi Reroximpe thafraptfdgisade

portion 402 inc)ude n openi 403 i : rear
Por t Pon PAUBIS B2 Ha e AR PP RS s 157 ol o R Rt 220
t op por trh@e8%h& R BoRH 18AYVPSHibiicd Préximattahefunttuee dfithe topastirdsreanabthe bottord 02,
proxi mate between the front and rear i ing a front. 40

) portions, hav 6 a
rear 40%oginh 423¢(Thedered Bonelvdgsgtehies ﬁzhﬂef%@bb’n@' qqgfpmﬁ’io&@?tﬁ)lﬁhq’?ﬂe
i nter mscg ateesgoarrtti on 402. The first side 405 also includes an aperture 407
pr oxi mat SSRe M ont 406 and a protrusion 410 extendi ng outward proxi mte
the top of theskgerAMwilhdipats BIpdntludes o ittrmediatopodian 424d a bore 408

is positioned proximate the juncture of t op. porti.on and t Jbot t.om

por t10on intercorrretiag adise caf 426 anda serond gad 42& tlfﬁplﬁgﬁ’?‘?{i}ﬁ%&?fté%ﬁgmglﬁa@rad
from an i [ ' | ' 2n tRE R¥bBTARE eBb@veen

t he fronsfoqg'gg"?%g?i o?t%ag%&awﬁgﬁgﬁgddﬁsggﬁp%?{é%ﬁﬁanrteaf 4%{8éand i ncl udes
a bot t orthgslot 428nis éRanfexddandadigsed othnWastaend Haorapiears differendyinfiguse sPiasd 402,
The first side 415 alsq.includes an apepture 417 proxinpte the front 416
and a prid r%iSB‘FPnédeéz%)’éﬁc? ﬁ@&hﬁwgggra&lﬁﬂﬁp‘émﬁ e EOS‘EO%WHF r?esn%aglgi% 419.
The bot t pimper %ddfaﬂsh%&%e} 531 UREGHNE B Bolliohe FiABpdrEomOmtdro bR Bpsing sidkse

the juncture o e top portion and the bottomportion 422. The bore 418
i ncli§de oot ehesl AR11429%amt 2deibitys plokineate frechdalapgdodihafgeedend?@9degr ees

apart. A shaft 425 wn i n..Fi gur 39-42. i ncl I i.at.e i
portion 427 AE‘B‘%&%@ ?thﬂir%g’fﬁ%? é?’ighla gﬁ%aﬂ ha 1%%@2%15%@31 %h@reggg.e%%%mg

i nt er medpahRidRANY HRRetiRlgh BAd HIdRRIesa Sikpnd 286 frohi which sanpisef3dreatdng chanf er ed
or radiused to reduce wear on the webbing. Because the slot 428 is

chanf er enitwardr Rdiferably, thetaard threstrampgi4 Depaggshanpreximatele dhdagyees ap#t Hur es 39
d 40. Th d 429 h i Fi . i
Dor t i on HEERR ST (B o gy 4oy Mt i o ey 2373 o LRELEES

er and a 31 between t
por tﬂoonsdireai@f_i ARk tHeMoge 487 Eesse@dhdapddsB igelsded asavity 4 3ewitk adargersdismdi2,

and a det%laerll’] tthe Ibzrep4{4%),( izvgiactheinélggesdﬂia% })grltiogg 4?4 1O(f)n (t)rt]p%sﬁleg%?&(sj 0? ‘31% blcl)%eg440 that
correspond with the flat portions 432 of the shaft 425. The outer surface of the knob 435
preferably includes ribs 442 or any other suitable non-slip surface.
A cover 445, shown in Figures 34-37, includes a front 446 and a rear 450, which curve

25  downward from an intermediate portion. First and second inner protrusions 447 and 448
extend along the front 446 and form a channel 449 therebetween. The rear 450 includes a.
flange 455 extending outward therefrom, and first and second protrusions 451 453 extend
outward from opposing sides of the distal end of the flange 455 to form first and second
notches 452 and 454, respectively.

30 The shaft 425 extends through the bores 408 and 418 so that the shaft’s intermediate
portion 427 is proximate the base’s intermediate portion 402, the first side 405 receives the
first end 426 within the bore 408, and the second side 415 receives the second end 429 within -
the bore 418. The second end 429 is inserted into the bore 439 of the knob 435, and the knob

435 is connected to the second end 429 with a washer 461 and a retaining ring 462. A spring
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A knob 435, shown in Figures 43-45, is generally cylindrical with a bore
440 extending longitudinally therethrough and includes a first end 436 from
whi ch rampe 287n1esstend outward. Preferably there are threg/usanps2837 spaced
approxi mately 120 degrees apart to correspond with the notches 421 of the
bore 418notEhewnhispositisfed priweenethp ahcaﬂ@qr&éﬁk)\np@ thegrasher abert the serondigad AéP-e

440. Th d. 438 | d t
he’ bor 716 TNRE SRR plafe PrReR SRS Mt ek Biag R R Bho e

bore 44QidhAts akhdtesPRARMDs WY hre RRitfonad witat the stchd2 Xifto phevestratiatioddbtheThe
outer surface of the knob 435 pref erably i ncludes ribs 442 or any ot her
sui t abl &nabrd38pngythyg preyent rotieppbtheshaft 43hown in Figures 34-37, includes a

frong 446 andng r&%suﬁg Qv 0'Wi GB0 SIS BaSLOMN YR i g %ﬁl HcHe8USs Qi'?djllﬁi &f the

portion. Firs nd secon i'nner protrusions 4 448 extend al ong the
front 44fpvendtdsf aidwha apdsmnesa4074ﬂﬁ 41Aexf e&taebaseelﬂgn Wﬁh threadhianakh 849 n€thedesera
fl ange 455 extendln

d th f d f t d
455 953 D031 St EBaWhIEDIY SIVEC e ARCxutch o BcE PRI A f 4 e ge
455 to fa?lg %Haﬁﬁelaﬂg & %xﬂfégt tHQE&@?3f4§§gd ARbadoA1. Wﬁ&?ﬂﬁe'cﬁ%ﬂ%fﬁh@ tighaf t

425 exten rough the res 408 and 418 so that the shaft's internedi ate
por t i on bRF40Isarpicomienttiea sloed Heis dormedrireremmdhabase gt endthedomt 44hef fer st

si de 405 rece ves the first end 426 within the bore 408, and the second

si dd0415ve¥Sves the second end 429 within the bore 418. The second end

429 is insertg QVebﬁltng (ﬁ&%h@@ﬁﬁn@i%@e@etn driaewkahs #ddredanfbulsh ehekalet 2435 olnsd

connected to the second end 4 with a washer 461 and a retaijni ng ring 462.
A spri ng(m(stdesifde)ltqrme@lammﬂmw&%ém@@m i %@ufgﬁmﬂtﬁéﬁwm@&malﬁagt he washer

about th secon S n knob
235, bidb ftergath E‘?‘F ﬁi’%%h %&’ﬂ%ﬁ G éeg’é‘% "V"’ge‘?pﬁ’é‘%‘% B&f e‘%ﬁ&r‘r‘:@ 437
are posiitde@MSHg\W “bht fact hSlonsdirvtd BeldhahFefd emptered@b alfdt e 9kl of e Welshingt 35
and thus prevent rotation of the shaft 425. pratrusi ons 410 and 420 of

t he 1Bas ewwlmther‘bar a8t fifisrwithi theoviderdguienpagief ozpsaldépf theslotbubsannatbe piled; he
t 4 t
e o fetgf e e ey Phndd FarP 8P e Stot 9y bbbibp B AR IRt 2 it BEnGOVr

aper t ur esroHgi i lot4b6 batebeh hige b‘d’sam)hhndﬂfﬂig cb@er@@ﬁneﬁienﬂhﬁ aceccad wiebbirend t he

base 401 . \When the cover 445 and the base 401 re connect ed, ot 456 is
formed Hapiwewn) wenssaied throushuih opering Aok posisgnesk ahopbthe &ea8 pottipg 402Lv9é"9b| ng

(not s hé{Y,‘@% évﬁgo:{%gzr ‘r"i:g?f R adiiit R0b % 1!15'3& & fn@&cé}rﬂl’é&% WdMBinek @hd 4di8st agound

one sid ate portion 427, and then is secured to itself
Wi t lp0st i dfahd webbifgd, erenadhibirey gonnédied terihe glfaftt495. webbi ng could be fol ded over
appr oxi mat el y n]f)'gerla?lgrrl] t Q 9\/6 ﬁ\rllmé] 1stwound about the shaft 425 by simply turning the knob 435,
which turns the shaft 425. The ramps 437 are inclined so the knob 435 can only be rotated in
the winding direction because the shoulders of the ramps 437 prevent the knob 435 from being
rotated in the opposite, unwinding direction. The spring (not shown) places a biasing force on
25 the knob 435, biasing the knob 435 toward the second side 415, and when the ramps 437 are
engaged by the second side 415 within the notches 421, the knob 435 cannot rotate in the
opposite, unwinding direction and thus the shaft 322 cannot rotate in the opposite, unwinding
direction. To unwind the webbing from the shaft 425, the knob 435 is pulled outward away
from the second side 415, compressing the spring, and the ramps 437 clear the notches 421,
30  which enables the knob 435 and the shaft 425 to be rotated in the opposite, unwinding
direction. When the knob 435 is released, the spring biases the knob 435 toward the second
side 415 to engage the ramps 437.
An embodiment adjuster 400’ is shown in Figure 46, and a female buckle portion 495

that could be used with the adjuster 400’ is shown in Figure 47. The adjuster 400’ is similar to
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itself using a "bar tac". Slot 428 could be chanfered or tapered so that
the end of the webbing with the "bar tac" fits within the w der (outer)
part of ome2siodea7ési t he sl ot but cannot be pull ed throughTiuseomwaescosner
(inner) part of the slot. The webbi ng extends through the slot 428 and
t hr ough thhadjsdten40953at instudes p matebuskieeporgan 43{testepdinpowivanhftomsbe WY of a

d bbi t IS i t i |t d
Sbout -t HERe e se 1AM Abedifte LRARR: 2th GARBHENE 4 @R BRIHAE vifkle pBRRh e
4g0 IS bg;_‘é@ﬁl BeQuskd Isflﬁﬁﬂk{h@& f—ﬁh Ut&ﬁa??bﬂ,gggs%aﬁﬂh@ﬁbl{i%cld ?ﬁﬂfont%_immsngs "
the we In connecte (0] e Sha . n operation, e | S un
about t h"éo‘g‘-ﬁ@ﬁ #9hpnd 492 eonfigmiediand grrapgadia be ﬁgﬁaﬁé@}’ thepavys \fqggﬂ%‘{" ??#e"fstﬁ%f t
425. . Th i i 5 Y th

5 efaﬁlg‘l%ﬁcﬂg Z)Bﬁfo% 493 ?{vhie%ﬁ g%‘?{g’ﬂ g%?\gf g‘?llﬂf 43: Fégr%uﬁgﬂléf % hiRdkht lﬁﬂtn')r{b e

wi ndi'ng directron because he s 437 prevent the knob
435 fr omnbdémgle batldé pdrtions tded bppeesl ared thesepondonsgodidrast beonterdangeiorlinng

t shown). pl aces, a bi asj ng. f h b.435, biasing th b 435
Lovar o PHATisBAD ABCk T aRSEE S PE BHA B e e Sadies PR kg et Bie’
second %f%ﬁcﬁéé%w%d Qg@bé &.dnal GREporidh of tHie KitRRs43aldaRdRhediqd Bla@ i N t he

opposite, unwnding direction and thus the shaft 322 cannot rotate in the
opposi t edjustentonchimgetdivostrapson. To unwi nd t he webbing fromthe shaft 425,

the knob 435 is pul.led outward,.a .from t.he.secopd Si 5 1 ,ng
tho Wpring. 4t MitebEomp oo SuE 1 MO e I A R SR A OB
435 and atng%uﬁzhﬁé 4diAR& doRld8: el ah@Hoidh dnySulleSifE, hatives oelildbe digdpedfeton.
When the knob 43571 s rel eased, the spring biases the knob 435 toward the

second diadesai¥) isenengagle of Beuitahipsalfas hamass. ehisoafaehnesjstiagperoulible s
Snoun | L TR, PRSI OB A oo 1

t he adj J8% I Fgure adj uster I's simlar tothe

adj ust ershd@@etyitapisne hude SecdndBhaulfutclehe SR rHicnard 90uted theawihnod sl wad 403,r om
the rear portion of the base's intermedi ate partion,

! . ¢ d An_exanpl & of
sui tlabl emflerRiriagide i epapBivelcrnperied ©dhe erans S04 apd pQ2 it dhodsenl prd 60
Pat ent q?rgg%iage?’tglﬁ ér-gﬂ?of@ig g%‘@t#lo K 996, 't%hééﬁﬁ%fa%ﬁ%@? asd'90d gers 491 and

492 configure arrange engdag s 469 and 497 of the
femal e hueldoan@aed with cHGbstraphisoh and 50| A vieisswivap 507 trenacts theAhyulder staps e

mal e buckl e portions and femal e buckl e portions coyl d be used, an hese
por t i ons>0ddaf &04PEimateibglosy b dagalpad) SrQeé‘&é ipf%lﬁla‘t%’egm ﬁl@cgﬁsﬂi ﬁg%ﬂsdio\5@
buckl es,pa | YRAES 00 frrdigkices
coul d al 5SO§’ %@f%%té‘g&%% oﬁgo O%He nccgl?le?%gog&lgglgoﬁ&egé %%géjsﬁsddlbagacon%gct ed to
an adj ushedistab edsrofelnt shovklesstrapp $01 OnkSEb sisigxtmpsi§@0 frok 5 tl0rpee apraistedy s i s

oul'd beonaEd Pt hedr e ook esdest s el ta ik bR felab BT ey

The adjuster 100 is operatively connected to the shoulder straps 501 and 502 between

the chest straps 505 and 506 and the waist strap 507, and the adjuster 100 is used to adjust the
lengths of the shoulder straps 501 and 502 by winding any excess webbing about the hub or
25  shaft portions. An adjuster similar to adjusters 100 and 300 could be used to adjust the lengths
of the shoulder straps 501 and 502.
Examples of other possible uses, which should not considered exhaustive, for adjusters
with safety harnesses are shown in Figure 49. Although any suitable safety harness could be
used, safety harness 600 is an example of a suitable safety harness. The safety harness 600
30 includes a first shoulder strap 601 and a second shoulder strap 602, which are interconnected
with chest straps 605 and 606. An optional waist strap, with end portions 607a and 607b,
connects the shoulder straps 601 and 602 proximate below the chest straps 605 and 606, and a
seat strap 608 is operatively connected to the shoulder straps 601 and 602 proximate the distal

ends of the shoulder straps 601 and 602. Leg straps, with end portions 609a and 609b and
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harness 500 is an exanple of a suitable safety harness. The safety harness
straps could be nade of webbing or any other suitable material. The safety
har ness 590 20riclioebes a first shoul der strap 501 and a secorus2ehopscler strap
502, which are routed through a dorsal pad 503, and a D-ring 504 is

oper at i wehys Cldanad 6&0b, o enveativelygeanead priey iz thejprcters obbhe sheulderstgps.

Proxi mate.th ont .of the s ty harness 500, the shoulder straps 501 and
502 areq%rlutaﬁgéé%ﬁ% Wgﬁe%srﬁpc 8gst straps 505 and 506. A waist strap 507

connect s t he 13laautiey lositlcap of BBdreardhskdequidhé nmienefeomhdrhess6p sl  pad 503
and proximate bel ow the chest straps, 505 and 506, gnd a 568@8%@% %(gfg i's
oper at i vedigted driblackain Figuiert9. Siuttereh ] Biiergpnes(s the,enestimps P >

0 o2 AR BSOS IO AR 6. 4B04RP Zunl D, SfcARSSODIBLIRAD ar e

operativ connected proxi mat junctures of the shoul def straps 501
and 502 sauap wehea siegle sehp sythds @8 tFoestrapl, 0s¢ ef the @djustsrsolii¥raatli30e icquld besed: ed

toth houl der, st 50 d 502 het t hest . st ) 506 and
e wai ot ot rusem A Ahgeagpabyay cTopai Gebrpu R BE Phanf By ne of
the shoul et 303 dfilicANsh BRPADYoUIIOR RN AaKGRES OMRMAI0g, about Lhe hub

or shaft porti A juster simlar to adjusters 100 and 300 coul d be
used to /ldiristvetyhéf the siytubder sfrartsivesrs howbteaps cathr raphsr S0 aginglegmp @ppe e of

ot her. possi hle u , i ) d n consi der gd. ex i f diusters
bR T e T AR R TR T SRS R e sk ety
har ness caul g BersURBGbr ot SlitabRAHINEESs, BBkIes catild B asealis tief lodatioub batdkee

safety harness. The safety harness 600 includes a first shoul der strap 601

and a sedpstrsAdahdés tetcrapecbthe showilerstrap goftions kciha gads dhepaahstEpeds: st r aps

605 and 606. tional, yai st st i t i
conn 2(r:lt s the ‘Qﬁ B%Erﬁ :f?p%}dr‘g% @gﬁmﬁgﬁ%hg%t%@%@ﬁﬁ@?@l Ibaglia %\(/)ﬁ tgﬁ%ﬂ%%g t§ Qgt?re aps
605 and $0GyragB0s andedfusely AP a8 5icsuldfroakiof eleyadpornedtsd00.0100hand 600! der

straps 601 and 602 'gr oxi mate the distal ends of the sﬁaul der straps 601 and
602.15Leg st r aivdjustor Af inergomnsetsitbhendsrtions iy 78 606 68 Ak the Bisb 1P 610b,
are operatively connect ed I Unsd UL eseopf the shoul der straps
601 and %@f){eéh% %%g&gee%l% Osf%é;%dﬁg%%fg&@fgd\%mm | ocations of where

adj ust ers couk@uftersuseshdons sadrednhebatha esd pGdions6@9a andicOP e dndihelshd pkeions

Figure 49. Adjuster A j[nterconnects the chest sira 05 and 606,. .and
adj ust er618p apdal ¢b, bespestvels Ofﬁ‘é legistraps.cand 2 t,erSA‘ézf‘g‘iég'c?u@ﬁ’& FHT the
Al ternat%%gslt%¥2(?@14bae4dg)h,ea§lh6§b‘r ap were a single strap rather than two

straps, e adj usters 100 and 300 coul d be used. Adjusters A2 and A3
ar e Joper at i veBacaasnheadjestetsovinth excehowkbling srtezipbat®o therhgben the shatigberei vel y,

ALt o1 nat iy 8P P PREER U] EBET P ARaal bReS: 135S BRBHC PRI bhan a
single sffaRs E@tﬁﬁg cAlYht &f something is reduced.
In addition, once the straps are adjusted, the straps should not have to be readjusted
because the adjusters reduce the likelihood that the straps will become loose during use.
25 Several embodiments have been described as examples, and the various features could
be interchanged among the embodiments.
The above specification, examples, and data provide a complete description of the
manufacture and use of the composition of embodiments of the invention. Since many
embodiments of the invention can be made without departing from the spirit and scope of the

30 invention, the invention resides in the claims hereinafter appended.
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t he adjusters 200, 400, 400', and 600 could be used. In addition, if the
adj usters A2 and A3 were adjusters 400 or other suitable adjusters, buckles
coul d be weeadiym7dshe | ocati ons of the adjusters A4 and ARETIUS2@ONDSECE t he
shoul der strap portions to the ends of the seat strap 608. Adjusters A4 and
A5 interconnect the shoul der straps 601 and 602 and the ends of the seat
strap 608, and adjusters A4 and A5 could be one of the adjusters 200, 400,
400", and 600. Adjuster A6 interconnects the end portions 607a and 607b of
the waist s APp; nd adjuster A6 could be one of the adjusters 200, 400,
400', and 68%?—%§§usters A7 and A8 interconnect the end portions 609a and
609b and t heé. endApadjustentor 6dj0stingraderpiDbf atl@spaetstraebf/a saddty hiveedsetheat r aps,
and adjusters A7 and A8 coyld ge one of the.ad'g&ters 200, 400, 400', and
600. Becaus&21!178° SER Reing elegjefl droay Be SLOURSHBT e AR PG EBHtdc HEPhEh or

the shaft, {hglBe sl fRb, AMasCEME Wt kir@i) St 1ot ond3AQItRG, dddomidabeoneadet y
harness. Thus, the risk of the safety harness getting caught on sonething

i s reduced. strap, exiarisingn, once the straps are adjusted, the straps shoul d
not have to be r% Lusted because the adjusters reduce the |ikelihood that
the straps will becone | oose during use. Several enbodi nents have been
descri bed as examfagixptatbly dpeentivelyiconrsecfedad theabafc and dbfiningi al@rcohdguged] anong

t he enbodi nents. The above egi fication, exanples, and data provide a
conpl ete de%‘?éitr&}rﬁ‘Pl‘g‘ﬁ_ﬁt"&?ceﬂ‘ﬁéﬁ‘gﬁtﬁ_ﬁﬁsg‘&tlwré‘p’aﬁ?g use of the conposition of
enbodi ments of tARckiny &itchism PhdreshnBRMNY tROBRE bi®ihe sha, tid1Bcliimyent i on can
be made w thout departing fromthe spirit_and scope of the inventiaon, the

i nvention r&s¢hmaism glowieg wtaionef Hesbathira Gt dpstipmany Weventing mtation okghe
adjuster fo j i thuRf, at least one strap of a safety harness,
t he at Ieas%ha%ﬂ}éugzt’droggOg%(%sﬁggs% 1ec't ed fromthe group consisting of at |east
one shoul de?. st r 8l adptstdr @fistino hewlsdes thesdotaptapered keemsdivomeendaif she s tgasip, at
| east one seat ;strap, and at |east one |leg strap, conprising: a base; a
shaft rotat 3§ ®Bperatively connected to the shaft and defining a sl ot

configured and arkedup@ttrofclhRe € Wieréil ¢hehaft easiveOhe ableh@Pne atrh i al ocki ng:
‘mechani sminterconnecting the base and the shaft, the ]| ocking nmechani sm

al | owi ng r oflesirpdposition; He depigadipopition sglpqted from thecgrpemeannigting ehAong theak ot at i on
of the shaff.,l %n@cl?e@f;&ﬁg, aﬁ@r&oﬁb bflesl bRESHoRMer strap, between the at least one seat
strap and the at least one shoulder strap, along the waist strap, and along the at least one
leg strap.
4. The adjuster of claim 1, wherein the base includes a male buckle portion
configured and arranged to be operatively connected to a female buckle portion to which
the second strap is connected.
5. The adjuster of claim 1, wherein the locking mechanism comprises:
a ratchet wheel with teeth operatively connected to each end of the shaft;
pawls pivotally connected to the base and configured and arranged to engage the
ratchet wheels in an engaged position and disengage the ratchet wheels in a disengaged
position;
springs interconnecting the pawls and the base to bias the pawls in the engaged

position; and
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2. The adjuster of claim1l, wherein the slot is tapered to receive an end
of the at |east one strap. 3. The adjuster of claiml1l, wherein the shaft
recei ves wbeoariibeast one strap in a desired position, trheuwesivnessiposition
selected fromthe group consisting of along the at | east one chest strap,

al ong the at | east one shoul der strap, between the at |east one seat strap
and the at | east one shoul der strap, along the waist strap, and along the
at |east one leg strap. 4. The adjuster of claim1, wherein the base

i ncl udes a mal e QH&F%‘?%{J’%{?FJ@{&&Q&E 1rAHE ﬁ\%t“ﬁigﬁcﬁt%h%@g% rﬂf?%l@eﬁe gpgLatively

connected to a fema e portion to e second strap I s

connect ed. &ngaghitp@djonsdrelrwiodrein ke shmfl js rotagabéd in thdrst dicdetionganteio hiandesond
conpri ses: rat chet el. with teeth.operatjvely connected to each end of
Che shart: faiiet Hige Aoy REsAT RV ETEE b Cvaf oL B Gur od and
arranged togengagk: idi@tdrdt 6laph 1 WIRRES thdlodinehgagRtnPa@hfrise and di sengage
the ratchet wheels in a di sengaged position; springs interconnecting the

pawl s and the bagknabpsiatiyelywenisatgr o pmendd temdalied position; andwherein
the shaft is r Otﬁ;ﬁmg%%ﬁti%iﬁ c&LnreétE%% heEhd mh@’ﬁl%gﬁ- %o 9@%31? R Kad et €
. an the ata

engaged position er el shaft 1s rot e inthe first direction
and in the kedbandadithebdsepon when both of the pawl s are positioned in the

di sengaged position.. 6., The aatg st.er of cl.aim wherein the |locking
mechani sm conpr i Y81 e baseind lék’é? e}\’/aé{f"ﬁa@dﬂﬂg’gégadn}?’gn n end of the shaft; a
spring operati veilsthed BNBE best ahe thd1e10B8 Raviag a hbeh Shiddréin @tchdich rebivdsiid t 0

bi as the knob toward the base; one of the base and the knob having an

i nclined ra@?‘&%e&%te%é?smﬂmﬁ% base and the knob having a notch, wherein
the notch recei V@Eeeréi??hé SR i D RIbISNIRIGH: ficioh Yhen ﬁi%qam?:fsf O@g@io}l&?ins haf t

is rotatable in t irst direction en the ranp is posi In the
not ch i n anthemgheudapegagédypnsitmndandhvdreedim thetsbalt kabtatabs in dhefirabdiceciion t he

From the badld T SraliRbiatF Rt e ki bRE R rER TS e s i T on.
7. The adj ughfyfréth tied idtdh i a didehgdaed pesitiga. i si ng a bar operatively connected
to the 7. The adjuster of claim 1, further comprising a bar operatively connected to the

base, the at least one strap being routed through the slot, under and around the bar, and

- then under the shaft.

8. The adjuster of claim 1, wherein the shaft is slidable along a length of the at least

one strap before the at least one strap is wound about the shaft.

9. The adjuster of claim 1, wherein the base interconnects a first strap and a second

strap, the shaft operatively connected to the first strap.

10.  The adjuster of claim 1, wherein the shaft receives the at least one strap in a

desired position, the desired position selected from the group consisting of along the at

least one chest strap, along the at least one shoulder strap, between the at least one seat

strap and the at least one shoulder strap, along the waist strap, and along the at least one

leg strap.

11.  The adjuster of claim 6, wherein the base includes the ramp and the knob includes

the notch.
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base, the at | east one strap being routed through the slot, under and
around the bar, and then under the shaft. 8. The adjuster of claiml1,
wher ei n twe 2stvarfitesis slidable along a I ength of the at lPezaS2anm2%t6 ap
before the at | east one strap is wound about the shaft. 9. The adjuster of
claim1l1, wherein the base interconnects a first strap and a second strap,
the shaft operatively connected to the first strap. 10. The adjuster of
claim1l, mherein the shaft receives the at | east one strap in a desired
position, de’?ﬁe{}foﬂgs’?&%ﬂbﬂﬂé@h&& sQF?chfa@s %%QH%R@ e%hbipg of al ong
t he at Ieas ‘one strap, alon he at [east one shoul der strap,

bet ween thenmhdbfmshmqne seat strap and the at | east one shoul der strap,
al ong the e at l.east one

2 uster of Tt ai FRERBHEPL PRI ReriE s Sner D eSS ePF A BATrefE? it

i ncl udes t hpashe Bovk2andTing badd] foshiag a®@bpdaliad tﬁ}o@%h wheshehdattlBt Baserap ncl udes
the notch and the knob includes the ranp. 13 he adjuster of claim1,

further conﬁ’ft?@:ﬁsng a cover operatively connected to the base t he cover and

the base fogm ngs t%ﬁaﬁﬁsﬁﬂrﬁ%ﬂéﬁé’th‘éf%ﬂ@ & Bfe §1ta o7 a$hfe Esr @R gxtends.

14. A method of adjusting a east oestr asa ety
har ness wi phﬁjaﬂueraﬁhp uskemt on¢ ktmpalielﬂgesak:tted fremsthe gpub epmysting Ioéatle:d;t pmoom t he

group consi sti f at n stra ohe c est trap,
1 Bast onshoie fropr PG PET SFATALIEE o LERLy b 13O o REGEHER o g
strap, the @tdbdéﬁérﬁarle% gtedpydie@gjuateba@mdn@ aHaed, ta shart atalibly oppanaty vel y
connected to the shaft and defining a slat conflgured and arranged t

receive t hecweqt@h@tth%ﬁ@ﬁsamésﬁma&a slgt eQpdigrieg ang amatged i 1eReINe @Sﬁh@éﬁtl ng the
base and thg,sha tand%h@cl&&@ﬁb&ﬁni‘%ﬁ‘i?@%ﬁﬁ@cﬁhé ﬁl‘é"b'a& a{n‘attﬁé iR, @F 1ddRpgshaft in

a first directionh and preventing rotation of the shaft in a second opposite
di rection, wmedpnise) ai@wupgmtatuoonfﬁlg shfeinadfingsdirection aral prewintiegirdtgmataf ohe al ong
t he at Ieast ne stra the at |east one strap about the shaft; and

| ocki ng t he® h@ﬁé’??sﬁ(’f’ﬁb{)w@ﬂ? Sg%nﬁn FEPRE Fsm to prevent rotation in an

unwi ndi ng di r ect padfionik. the'l'dnﬁumtah@desﬁfedwcanm dléng thbar leasn ohdr@rapdj uster i s
positioned proxinmate an internedi ate portion of the at | east one strap, the
at | east one str¥pdipgdheatileastenesyip phayt the shaft; and

locking the shaft with the locking mechanism to prevent rotation in an unwinding
direction.
15.  The method of claim 14, wherein the adjuster is positioned proximate an
intermediate portion of the at least one strap, the at least one strap has a first portion
proximate one side of the adjuster and a second portion proximate an opposing side of the
adjuster, and the first and second portions of the at least one strap are wound about the
shaft.
16.  The method of claim 14, wherein the adjuster is positioned proximate an end of
the at least one strap and a portion of the at least one strap proximate the end is wound
about the shaft.
17.  The method of claim 14, wherein the adjuster interconnects first and second straps
of the safety harness, the first strap is wound about the shaft, and the second strap is

operatively connected to the base.
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proxi mate one side of the adjuster and a second portion proximate an
opposi ng side of the adjuster, and the first and second portions of the at
| east onewetznmpiiagse wound about the shaft. 16. The net hedTafS2abacsmd4,
wherein the adjuster is positioned proximate an end of the at |east one
strap and a portion of the at |east one strap proximate the end is wound
about the shaft. 17. The method of claim 14, wherein the adjuster

i nterconnects first and second straps of the safety harness, the first

strap is woypd a ; : . i tiyely
connect ed tggt he élaﬁsqg&l%f)?%l%fé& %?ﬂ%{f&%@e%?%?tr@nplﬁ#ﬁ aellrnglleﬁ)gﬁg)g a%%jgust er

i ncl udes a femlade potion, e mald partfoe imdledipothe isafi, thehfemalel pertpmriteingreonfigdredlii ng
the shaft, the femal e portjpon bei configure rranged to rel easably
engage t he P ATBERY Phceeh teresti Rt poftinthe 25t s BAAE torifut RS
porti on andméefdaidntandRAbdabld oSt bhaft, iR ss@manRttas béinpchdeated eanpected to
the female portion. 19. The nethod of claim 14, wherein the adjuster is
operati vel y%%ml% to the at |east one chest strap, the at |east one
chest strapygncl 4l fgnd bt &1 POLHERM B0M1RLEPE AR A LMokt ddhuSE er

i nt erconnecti ng rst and sécond portions an adj uster includes a
mal e porti olkaside ehdfsestmbpethp et leashnne ¢hest stap enchwling ofirsi potiodamip schends haf t |

the femal e por.ti bei ng.configured,and arranged tao rel abl.y engage the
i e por t oRorphds P EPRPTHE d Mo AR SRR pa PRI ERIE  on and

wi ndabl e abpdludedemakabitiontdn@ 258485 Goitidh | the hakSiorGorCiabgn ekb dhafiithe femal e
portion, the first and second portions being disconnected by disconnecting

the nmal e pofemalgpartigghpainkcedigared apdpirangad togleasghly engagrole sralenosiion, the,
wherein th i J i ; | I d
erein t eﬁﬁ%&ﬁ&ﬁg%lh%?&ﬁh]%&é& forfik %ﬁg&r&gﬁ%aﬁﬁ e&nﬂd oiCatdlut thE3edn, MaGeSdHu! der

strap. 21. The net clarm 14, adj uster interéonnects the
at | east onporsibiobé¢itecomsectagtosthel feniade prirtidg dist finnandsseerindgortaps b&g The net hod

of claim14,. wherein the adjuster i oper at.i ve connect.ed to the at | east
e vl ot episeRtdidb MScoARkdRE fle dde BRTLR ok ST RIYER | Pt "oorti on and
a second po2@.i onThd Methadlpidiiar 14, RhefeGroha adjustadis bp&afivel s tonabdesRanO S

portions and including a nale portion and a fenale portion, the nale
portion i ncleatioRgShMEICEHE: | the femal e portion being configured and

arranged to el epRahiio£HEaaRm 14) %h%iﬁh@ﬁééjh&t%nte}&ﬁnéétsr @1]{: aPIRkst bR bei ng

connected to the male portion and w ndab about the shaft, the second
portion shoulder strap and the at least one seat strap.
‘ 22.  The method of claim 14, wherein the adjuster is operatively connected to the at

least one waist strap, the at least one waist strap including a first portion and a second
portion, the adjuster interconnecting the first and second portions and including a male
portion and a female portion, the male portion including the shaft, the female portion
being configured and arranged to releasably engage the male portion, the first portion
being connected to the male portion and windable about the shaft, the second portion
being connected to the female portion, the first and second portions being disconnected
by disconnecting the male portion from the female portion.

23.  The method of claim 14, wherein the adjuster is operatively connected to the at
least one leg strap, the at least one leg strap including a first portion and a second portion,
the adjuster interconnecting the first and second portions and including a male portion

and a female portion, the male portion including the shaft, the female portion being
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bei ng connected to the female portion, the first and second portions being
di sconnected by di sconnecting the male portion fromthe femal e portion. 23.
The met howoabiocliaésm 14, wherein the adjuster is operati welryuscannessied to
the at | east one leg strap, the at |least one leg strap including a first
portion and a second portion, the adjuster interconnecting the first and
second portions and including a nmale portion and a female portion, the male
portion including the shaft, the femal e portion beingconfigured and

arranged t 0o loRRYANN nfilBAYS rddiSaHIPLaROHE e pdltn Wb st PRHibi Aginbei no

connected to the male portion and win e about the shaft, the second

portion bei agnediadtecthe thategortien dndrveindabhoatioutbihe shdfl tei sesandapodicadmongd

Pg%: gn;OPS:C(g egle,é naiis ?e%a‘:f\éj p(;) ior(lj,ltﬁec A z?n%tslecr:] dtpr(]) iorlrxg‘lbgmg S{SEén%@ct‘éé g}r,n the
disconnecting the male portion from the female portion.
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