DOOR LATCH MECHANISM FIELD [0001]The present disclosure relates to door handle assemblies
and, in particular, to door latch mechanisms for door handle assemblies. BACKGROUND [0002]The
statements in this section merely provide background information related to the present disclosure and
may not constitute prior art. [0003]A variety of door handle assemblies are known in the art to
selectively secure a door relative to a B@6¥PRdrie iR ANEY frame assemblies having
push-pull operation are known. However, it would be desirable for a new door handle assembly with
push-pull operation having a door latch mechanism providing independent operation of opposing door
handles, adjustable translation of door handle mafi latch displacement, and/or a relatively
compact configurj@% ﬁu ARY [0004]In accordance with a first aspect of the present invention,
there is provided atch THdUITRRE HEhE'alBade Agomalalesnainelighdatsecond
channel origmestsubstattialy pertpendieiarioraadhratber;Histirngdsseeapieack components disposed
in said first channel, each of said first and second rack components being independently movable
along said first channel; a cam member adapted to be coupled to a latch for a door handle assembly,
said cam member being disposed in said seBgrtichainghand being movable along said second
channel, said cam member including a protrusion extending away from said second channel, said
protrusion defining®€2in suffaesGitimanielutithissesithnoisailfisvanteseackgrebadnels; and an
intermediatgaaBQBRTLARGAIN A BHISE SURER SR IniP IS IRIe oRoRENt heing disposed

between said first and second rack components with said outer surface engaging said cam surface,
HHiPsd cond 1seieRs Rigdrrinte e paresnilan s randittdineeaiate component in

each, of said first &ridH

afirst directisionlony saiclfiesk elmeldaward saibsammembesiordisrlacs.saig am member in a
second direction %I}ﬁ%g F§aid secong ci@)nnel. g)éogOS In accordance with a second aspect of the
e

present inveRtoA! RVHGRYEH R WoEPRERfE BV e SAMIRYSG: Kratowd R8cond housing
componentdesgtaliredionzoppesingsidesief asdeonbfirsvidng sscond bpadespinataly aaumied to said
first and se ing: ts,; ectiyely; a latch assembly extending within said door, said
latch asser%@ﬁ]ir'?é Eﬁ.ﬁg'ﬁﬁgﬁﬂrﬁg‘ Bé%%rﬁg\'?a E“Fy‘ S peprgr{%'a ﬂ?eé’r%ﬁ’ésé%%qa%r%ﬁfé r having an
extended paditistrbladiaevntaid elotpeimpadrasitidpisittrhinsipéasaichdoyrandtbaaloor latch

mechanism@émgo%\gggmglj}g;&pd second handles within said door, said door latch
mechanism including: a base having a first channel and a second channel oriented substantially

perpendicular to each other; first and second rack components disposed in said first channel, said first
rack component being coupled to said first harglggaigksecond rack component being coupled to said
second handle, each of said first and second rack components being independently movable along

said first channel;[@aa) membarcepuples t/said IMeh19s8 e gridsaTRMEMReTReIng digposed in
said second chanpaeé(?réd einra] rgch\(/jable long said second channel, said cam member including a
TR PLa TEEHRE

protrusion Extanding avway FETRS Brotr RaSH daifing a &sh shiraeeloblique
relative to @ach afsaidiiisthadred conenthdnaetstantkdn iptepeadistapompenent stefiringran outer

surface, s%@@éwa@g@ in -Qﬁs sed between said first and second rack components
with said outer surface enfg:agelg%9 aSEJI%cBa%n gs'u g%%?i%c % s%ﬁ%%ff'r"sfa gr%%e%%ﬂa Fic %rﬂﬁ%nents
independeil! nisFRB AR EATINaRNE SRR Nnideadinstatityction albie sdithfrstaibafinsgl toward
said cam reaaipes (OAliepiacEAid SABBSERaGILE SERANDJITS OB AIONA SYCaesond ghannel away
from said latch assembly, said cam member moving said-latch member from said extended position to
said retrac?egtf‘ﬁ%%rﬁa'd cam member being disposed in said second channel and being

movable along said second channel, said cam member including a protrusion

extending away from said second channel, said profrusion defining a cam

surface oblique relative to each of said first and second channels: and an

intermediate component defining an outer surface, said intermediate component

being disposed between said first and second rack components with said outer

surface engaging said cam surface, each of said first and second rack

components independently moving said intermediate component in a first



[0006] The present disclosure also provides a lock assembly that is supported by the first and second
housing components and works together with the door latch mechanism and door handle assembly to
provide a door locking feature. The lock assembly includes an actuator lever that can be rotated to a
lock position and thereby cause a lock pawl to restrict movement of the second rack components as
may be desérieg.t'.l'he lock assenflg can also include an Sunlock pawl that is operable by the first rack
component$ 15 FORAHEY B 4L EﬁW'P@%@WﬁI@E?@H&E@?ﬁdﬂ%B%@%@&?@M salsséeguent
movement ofdiTsteack acrapone niiseBROTHomher ”reaseh@pplicakility will become apparent from the
description provided herein. It should be understood that the description and 10specific examples are
intended for purposes of illustration only and are not intended to limit the scope of the present
disclosure. DRAWINGS [0008]The drawings described herein are for illustration purposes only 15and
are not intended to limit the scope of the present disclosure in any way. [0009]FIG. 1 is a perspective
view of a door handle assembly according to the principles of the present disclosure; [0010]FIG. 2 is a
cross sectional view of the door handle assembly )
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along line 2-2 in FIG. 1; 20[0011]FIG. 3 is an exploded perspective view of a door handle a_tsser_nbly
according to the principles of the present disclosure; [0012]FIG. 4 is an exploded pgrgpectlve view of a
door latch mechanism, latch assembly, and door frame bracket according to the principles of the
present disclosure; 25[0013]FIG. 5 is a cross sectional view of a door latch mechanism according to

incipl f tigi ; i j | assembly
o e 6.6 Fr o0 S e e omecemmbly
according t {Hi& ﬁ?ir‘?&?p‘fﬁeéf?]h%oﬁnféﬁ%‘? GiSSETIRIGSmRIRiNAeBpk A Aasand Beushandle
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latch assembly extending within said door, said latch assembly including a latch
member movably sszpor’[@d therein, said latch member having an extended
position outside of said door and a retracted position inside said door; and a door
latch mechanism extending between said first and second handles within said
door, said door latch mechanism including: a base having a first channel and a
second channel otiented substantially perpendicular io each other: first and
second rack components disposed in said first channel, said first rack
component being coupled {o said first handle, said second rack component being
coupled to said second handle, each of said first and second rack components
being independently movable along said first channel: a cam member coupled to
said latch member, said cam member being disposed in said second channel
and being movable along said second channel, said cam member including &
protrusion extending away from said second channel, said protrusion defining a
cam surface obligue relative to each of said first and second channels; and an
intermediate component defining an outer surface, said intermediate component
being disposed between said first and second rack components with séid outer
surface engaging said cam surface, each of said first and second rack
components independently moving said intermediate component in a first
direction along said first channel toward said cam member to displace said cam
member in a second direction along said second channel away from said latch
assembly, said cam member moving said latch member from said extended
position to said retracted position.



SDETAILED DESCRIPTION [0017]The following description is merely exemplary in nature and is not
intended to limit the present disclosure, application, or uses. It should be understood that throughout
the drawings, corresponding reference numerals indicate like or corresponding parts and features.
10[0018]According to the principles of the present disclosure, a door handle assembly including a door
latch mechanism is provided. In some embodiments, the door latch mechanism can be independently
operated by first ar@ ond handles of the o‘oor handle assembly. The door latch mechanism can
include a cam me § aving's RERT LU ARE ORHIER 2RAIBHRYIRS RN ASE 85 M¥VERIdAL of the
handles to dispfasésdeny dfahestamadrerobed hoseimg embeshimentsrhe/cam mgaber isigpupled to a
latch member and moves the latch member between an extended and retracted position.
[0019]Referring to FIGS. 1-3, an exemplary door handle assembly 20 is illustrated according to some
embodiments of the present disclosure. Door 20 handle assembly 20 can be coupled to a door 22 and
can be operable to selectively secure door 22 relative to a door frame 24. in some embodiments, door
handle assembly 20 includes first and second handles 30, 32 on opposité sides of door 22. A door
latch mechanism 34 extends through door 22 and is operably coupled to both first and second handles
30, 32. Door latch 25 mechanism 34 is also operably coupled to a latch assembly 36. Latch assembly
36 is configured to engage with a door frame bracket 38 secured to door frame 24. [0020]First and
second handles 30, 32 can have similar shapes and configurations. For example, in some
embodiments, first handle 30 includes a 30 curved main body 40 and a gripping portion 41 disposed at
the top end of main body 40 having a first end 42 and a second end 43. Similarly, in some
embodiments, second handle 32 includes a curved main body 44 and a gripping
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portion 45 disposed at the top end of main body 44 having a first end 46 and a second end 47.
Furthermore, in some embodiments, gripping portions 41, 45 can have central regions 48, 49,
respectively, that are thicker than the ends thereof. As such, gripping portions 41, 45 can have shapes
which correspond to the shape of curved fingers of a hand of an operator grasping one of first and
second hand&& 3¢##436%foreover, it should be understood that first and seeondsmngitessad, 32 can
have a variety of shapes and configurations. In particular, it should be noted that custom shaped
handles for individual applications can be used according to the principles of the present disclosure.
10[0021]In $BMEWHIHAMERENBIIE Hrad saisEosin e sasonbixridleasscmblyiBBrsasnfigured for
push-pull opesatian, and AN 2<-epPeRS INANALIrSAIOR ekl f 24, as indicated by
arrow "A" (FEIG. Jg As such, first handIZ 30is c%gnﬁgu?e%u%@gégégtgq&%gr%géﬁem@fﬁ%aer%s 34 t0
disengage I4eh REEHRIL R S6 AR R ¥rehTe IBFPACRBIS WREHIBUNR@VBr e AF tikestionndis and

second hanxﬁeé@@dmp@ﬂ&gw%tm@p%@t@gg%datcm@%@@rgg%%@ disengage la geagﬁembly 36
from d%or frame Erack%tt%S when pushed in the "A" direction. This operation Is described in further

detail hereiriij.nf88 Aith AhiguTaaR et TaeriEs rack. Apmeasdis dSsEpidly 2oaclodes first and
second inn@sREUHG tcomponknisE0pbaitttachesl He2ByopRasite Hiles Ailoan2- Lsheyld be
understoodfgﬁgg@mnfﬁg g inner housing components 50, 52 have similar configurations
arranged in mirrored symmetry. Accordingly, only one of first and second inner housing components
50. 52 will be des¢fBEdlin dewihieraiaynidsamiheniie noteddtshauldhepmdersippdipat the
description ir inn i00.25.¢0 nents,5Q, 52 equally applies to the other.
[0023]First %mféﬁ%‘%ﬁgnﬁﬁ%ﬂ%& %{c?uﬂc?eaéaa br%a%é%gsy%ﬁgzj%%ht &t 9'hy#a%astener 59
(FIG. ). FalBRlicseamring ety irenPetidans ropesanpldlfastiver 59ig iustrated as screws in
FIG. 2. Sedanshite@ i RwaiRgeLcmpengnkis SRl wRllpchad to door 22. Furthermore, first inner 30
housing component 50 has a pivot base 60 protruding from main body 58 for pivotally supporting first
handle 30. In particular, pivot base 60 includes a pair of spaced-apart sidewalls 61 each having an

aperture 62 extending therethrough. DRAWINGS

[0008] The drawings described herein are for illustration purpoées only
156 and are not intended to limit the scope of the present disclosure in any way.

[0008] FIG. 1 is a perspective view of a door handle assembly
according to the principles of the present disclosure:

[0010] FIG. 2 is a cross sectional view of the door handle assembly
along line 2-2 in FIG. 1;

20 [0011] FIG. 3 is an exploded perspective view of a door handie
assembly according to the principles of the present disclosure;

[0012] FIG. 4 is an exploded perspective view of a door fatch
mechanism, latch assembly, and door frame bracket according o the principles
of the present disclosure;

25 [0013]  FIG. 5 is a cross sectional view of a door latch mechanism
according to the principles of the present disclosure;

[0014] FIG. 6 is a cross sectional view of the latch assembly along line
6-6 in FiG. 4;

f0015] FIGS. 7A-7C are partial perspective views of a door handle

30  assembly according to the principles of the present disclosure illustrating the
operation of the door handie assembly with a handle being pulled; and



Sidewalls 61 are spaced-apart so as to be complementary to a protrusion 64 extending from first
handle 30. Protrusion 64 has an aperture 66 (FIG.3) extending therethrough complementary to
apertures 62 (FIG. 3). A pin 68 can extend through apertures 62 and aperture 66 to pivotally couple
first handle 30 to 5 first inner housing component 50. Second handle 32 can be similarly pivotally
coupled to setdht &P Housing component 52. [0024]In some embodimeRE/TiF3tM§468E0nd inner
housing components 50, 52 can further include axially extending guide channels 70, 71 for slidably

supporting first an nd inks, 72,.73. First stop link 72 can 10 be coupled with first handle 30
and work together(é/v@?mst Eﬁ@ héﬁiﬁg BIRRBHLA RETBRASHIE 2iaNGeBr Fofition kiR handle 30

as first hancﬁeamﬂbﬁyomzﬁw@yiérdhmm&émmgwmim.gﬁ@gg@ﬂ)@@@w@esqggslﬁgﬁgé Gag be
coupled with se ée 2 and work to %%B r with second housing component 527to define a
range of rotaéoﬁ%%&?&g ﬁé% eag\g%tassf‘isgu & %E@g@%@ﬁ'ﬁ%%ﬁgl%d second stop links 72,
73 can have similar configurations arranged in mirrored symmetry. Accordingly, only first stop link 72
will be described in detail herein. Unlegs-athenwi 3% j Id be understood that the description
of first stop link 72 applies equally to secon%ﬁé%%%f%g‘? .%ﬁ%én some embodiments, first stop link

72 can include a I8 20 12, wirwiostslesaoetig ntharkipwardrabpryan Link stud 7 san be
located on opg gngrefdirsbstantlite’, réggwﬁw%ﬁwi%&éﬂgwlgamg%gy qperure 80 formed
top can be g 91

within an actu%tor arm 82 formed in first handle 30. Back ace 7 e located on the same end

of first stop HARSF'G8ink &t i eaahaLl diisted tavidfagenaiPenEnsing faeie@nos finsenaishousing

componentib@ivdtenifisstr 2bhansiaddsatbehomeamesition. Forward stop 78 can be located on an
opposli end of Iin@g 74,/%$d can include a forward stoP face 86 that is adapted to engage an
inboard face 88 offirst inner KOUSHEE ISR BRIt A tHE Y GURRRBh HitdREHISMB4IROM the

retracted pdsittdicasssiirbeidesciinidg Farwad staphy Sreambe:seumpediaisslstondinkfr:by screw
fasteners 9 shown i 2. According to the principles of the present disclosure, a
biasing mer%lbﬂgrééé (FIGQZ@(%Z%@@ %S%I%l’c? EF)% IS rﬁﬁg’rn ho%éﬂ?&%%ﬂﬁ?%'é’n‘?%afﬁﬁs%@@t
embodimerf8abiasipghismbies o itha wWesiohamingsamtaily cotipleddomisntbase:herefirst inner
housing cogponented hawrgdi 6 ith, fi 30 and pivot base 60,
respectively, to lbias first handlﬁ%ﬁgﬁgﬁ\gﬁ%% hﬁ%&%ﬁ%@ﬁ%@gﬁt%gﬁe%?zﬁ\éaﬂ t a second
biasiny’s rENEEHoEnhEnheadIBE deifissieeriprid tokdbendannenhoising compoment 52 and

engaged wishseennadiandie 324 hiamsreanddbanie 32 owas s P R9SgNEhpwn in FIG. 2
latch member between an exiended and retracted position.
[0019] Referring to FIGS, 1-3, an exemplary door handle assembly 20
is illustrated according to some embodiments of the present disclosure. Door
20  handle assembly 20 can be coupled to & door 22 and can be operabie o

selectively secure door 22 refative to a door frame 24. in some embodiments,
door handle assembly 20 includes first and second handles 30, 32 on opposite
sides of door 22. A door laich mechanism 34 extends through door 22 and is
operably coupled to both first and second handles 30, 32. Door lateh
25  mechanism 34 is also operably coupled to a latch assembly 36. Latch aésembiy
386 is configured to engage with a door frame bracket 38 secured to door frame

24,
[0020] First and second handles 30, 32 can have similar shapes and
configurations. For example, in some embodiments, first handle 30 includes a
30 curved main body 40 and a gripping portion 41 disposed at the top end of main
body 40 having a first end 42 and a second end 43. Similarly, in some
embodiments, second handie 32 includes a curved main body 44 and a gripping



[0027]In some embodiments, first and second inner housing components 50, 52 can each include a
plurality of inwardly extending boss, 10 features 100, 102 respectively. Boss features 100,. 102 can be
complementarily positioned on first and second inner housing components 50, 52 so that first and
second inner_housing components 50, 52 can be secured to each other. [0028]In some
embodiments’ Qozgﬁ%gﬁ?ﬂg assembly 20 further includes first and second d’l.ﬁ@’f‘ﬁéi‘;@(ﬁ@%ﬁmpqnents or
covers 110, 112 15 disposed over first and second inner housing components 50, 52, respectively. As
with first and se 0, 52, first and second outer housing components

inper housi t ond oL
110, 112 ca%%é%%ngﬁl gfg 88%%%%%%?55:?%% ?9 (BRIMERAOAR AWM firdrshansk d6rrwiser housing
components&0;52 eilll b deBoribedritodstail berain sdmiedsrathenisp poig hdkatiaulghbeygnderstood

that the 20 ipti f f first and second outer. hqusing components 100, 102 equally applies
toa;he ﬁther:g%ﬁ&g]%glrnéct%gg%?r ﬁ%?i‘é‘msg %%m%%é%?ﬁ%%‘%%{’h% ﬁﬁgggﬁ‘ﬁg?é ﬁ@cmﬁp@%ntary to a
boss featurd®180h fikst3HaRr BpRing portiponetit 56. ufastarestidifeanteotenshispugh aperture 114
and engagehoss ipalue 41649 %ﬁ%ﬁ%‘*&? relpuier iy “§&5;&5%’P§%;§é§glﬁ%ﬁ Jrsfiner housing

component 50. Second outer housi omponent 112 can’be simil ed’to second ihner
housing cormpicriéhi 8odiag forfbrdVirecueteitrdiish i nipsisinad thebfirsicudbsacaver portion

120 extendingrovet B0t 535 6l ad 3.&ABGAYP SR BOUAE A IIREROMAIEMARIA 1p the botiom

portion of firs‘_'%oh&ndle 30. 30 Second outer housing component 112 can Iinc lar features. As

such ) d be noted that cusiom shaped handies for individual applications can be
used according to the principles of the present disclosure,
i0 [0021] In some embodiments of the present disclosure, door handle

assembly 20 is configured for push-pull operation, and door 22 opens in one
direction relative o door frame 24, as indicated by arrow “A” (FIG. 1). As such,
first handle 30 is configured to operate door laich machanism 34 1o disengage
latch assembly 36 from door frame bracket 38 when pulled in the “A” direction,

15 and second handie 32 is configured to operate door latch mechanism 34 to
disengage latch assembly 38 from door frame bracket 38 when pushed in the “A”
direction. This operation is described in further detail herein.

[0022] With particular reference to FIGS. 2-3, door handie assembly
20 includes first and second inner housing components 50, 52 atiached on

20 opposite sides of door 22. It should be understood that first and second inner
housing components 50, 52 have similar configurations arranged in mirrored
symmetry. Accordingly, only one of first and second inner housing components
50, 52 will be described in detail herein. Unless otherwise noted, it should be
understood that the description of one of first and second inner housing

25 components 50, 52 equally applies to the other.

[0023] First inner housing component 50 includes a main body 58
attached to door 22 by a fastener 59 (FIG. 2). Fastener 59 can have a varisty of
forms. For example, fastener 59 is iliustrated as screws in FIG. 2. Second inner
housing component is similarly attached to door 22. Furthermore, first inner

30  housing component 80 has a pivot base 60 protruding from main body 58 for
pivotally supporting first handle 30. In particular, pivot base 60 includes a pair of
spaced-apart sidewalls 61 each having an aperfure 62 extending therethrough.



first and second outer housing components 110, 112 can function to protect the components of door
handle assembly 20 and can provide a desired appearance of door handle assembly 20.
[0030]Additionally, in some embodiments, inner housing components 50, 52 support a lock assembly
130 (FIGS. 2-::%0 erable to lock door handle assembly 20. Lock assembly 130 can include a
connector shil fg%,/ ¥fPand second lock shafts 134, 136, an actuator levBF VAE248@UFck pawl 140.
Connector shaft 132 can extend between first and second inner housing components 50, 52 and can
be supporteg,lgg oa%%?]gite ends b Jié.sé aanig second lock shafts 134, 136. First and second lock shafts
134, 136 aré oact Sidablf T PECENERWITR 128 &Y BpFRITELATER 18:81 8P HURPRfve ends of

connector cexigecioysirafnl 82stFivstdied 38corfrdokssialitdl B4s136 expend thradgliricdgan be

rotatably su 43,14 d.in first and.second inner, housing components
50, 52, resp%%%\geal%g&éﬁ%eﬁdﬁﬁg\%r %@%@ﬁ?%ﬁﬁég 6 %%3% % %@ %T‘ fll%t Ig‘cﬁlgh 3% and can
extend thro8§i¢18 Busihowaiby teniifoRentartoiuredibpawlivatelvarnbe diSipsideebiengéen connector

shaft 182 agekinpeehous) PR ndegan, I e . 0. shaft 136.
Specifically, second I(?ig?? SQI%a t%J%G can E?(I%é%d throu§§ g%ﬁé%déﬁ%%?]ng Ef%égﬁﬁ%%%okﬁpgéﬁ%m In this

manner, actF{BISR RS8N BY ACusiH 16'BRAEEMGER pawl 140 to engage door latch
20mechanism 34 {gtoed dogs hapsdie assamiiywhas Wilkhe describesong PR3 1HbsRpd be

understood that, in sogg&mbodiments second outer housing component is not associated with a

similar Iock%%gggﬂﬁ% at-u68F HEHARY ARCERB IR G HE 1BKIER SHAiRIBEKEE o a single
side of doof2sIRE{DHAR}Ieottatchamenbanistma4s(EHGid)odogrhanie arsemidy720ean be
supparted Qetw; irst ar inner housing compaonents 50, 52 and can be gperably coupled to
both ?Ir%t ar?%[ sé’gqu%[? ﬁaﬁ@%ﬁ%??i s |§§¢ha§1§;e"‘r’n°6§ %%%%%r% aﬁ,r%ts @@?&%@H%W%ore detail
herein, dooEdgiPnesEdnisriSineanrepgeatd latethiarssé mtsly o thea@tzadied pasitiersih kesponse
30to either li fi I rthe.pushi o] I . 33]Referring in
particular to;BIfIa(%SH. %%%ggﬁgﬁggrﬁgﬁgrﬁg%%%s %ﬁ%ﬁ d %géé?{a&ﬁ §g§c%rmﬁg[§t)§ Scélf%e% ©

embodimerfiSttiask pillseneenstiofiradieDdsr lafch Methalvigeti B4 indilideseaaraim noesibgr 148

coupled to leseipansembly B6aEiFcARt 8RG8} TREKIRAMIIONENIA POnLD2 §oUnlegg fisstgnd second
handlﬁi 30, 32, re%%%icﬂﬁ/gélﬁ and an intermediate component or roller 154 operably disposed between

cam m2mbdF9a I} apgsaeradstop links 72, 73 can have similar configurations
arranged in mirrored symmetry.  Accordingly, oniy first stop fink 72 will be

described in defail herein. Unless otherwise noted, it should be undersicod that
the description of first stop link 72 applies equally to second siop link 73.
[0025] In some embodiments, first stop link 72 can include a link siud
20 74, a back stop face 76, and a forward stop 78. Link stud 74 can be located on
one end of first stop link 72 and positioned within a compiementary aperture 80
formed within an actuator arm 82 formed in first handie 30. Back stop face 76
can be located on the same end of first stop fink 72 as link stud 74 and adapted
to engage an outboard face 84 of first inner housing component 50 when first
25 handle 30 is at the home position. Forward stop 78 can be located on an
opposite end of link stud 74 and can include a forward stop face 86 that is
adapted to engage an inboard face 88 of first inner housing component 50 when
the door latch mechanism 34 is in the refracted position as will be described.
Forward stop 78 can be coupled to first stop link 72 by screw fasteners 80 as
30  shownin FiG. 2.
[0026] According to the principles of the present disclosure, a biasing
member 92 (FIG.2) can be coupled io first inner housing component 50. in



5 components 150, 152. Door latch mechanism 34 also includes a base 156 secured between first and
second inner housing components 50, 52 and supporting cam member 148, first a.nd second rgck
components 150, 152, and roller 154. [0034]Cam member 148 includes a top section 170, a middle
section 10 172, and a bottom section 174 extending substantially parallel to each other from a base
section 176. ROKIH 1Y gap 178 (FIG. 4) can be defined between top KSR middle
section 172, and a bottom gap 180 (FIG. 4) can be defined between middle section 172 and bottom

section 174, Furthermore, each of top, middle, and bottom sections 170, 172, 174 can include an
aperture 183%8° (%'Fg’;oﬁﬁrﬁﬁ% s%é’ag DR Secioh IBIOR fiSIBEdePIEdY (RIGET IO 8A) can

be disposeqinctopasp GESpriimimatecapestiyies Mﬁeh@mr@@wgr@&@%&%,bgéi“slzosed in
. apin, can exien

hrough apc T B Eh T 18 B4 6 SR i fGPRBER 08 ARche oS Bgether.
20[0035]In §6mevemtio didms)camsiiombdr mzasmamwabpréa@wmaﬁ@@@%lgﬁéﬁﬁwding fiom
side mi ti 7 rotrusi nerally triangular shape. an ines an arcuate
ggr?] sgﬁacf%&g%s ﬁécr%%%ﬂu%%@r%ﬁ%ﬁ%gﬁu can iseuérf;% e i@%?g d roiler 1 ﬁ%ge and
translate thEHRAETRENET AFYl Andsaednviiapatsnd0Baite BR tpbratiarecdds Hatoliagembly 36. In

particular, im%@a@%a@@ﬁmm 194 can have a generally concave shape including a
concave end portion 193 (FIG. 4) configured to receive roller 154. [0036] Additionally, in some

embodiments, cantifember! 248°05Hin QIS BEEI .04 FIG 8N, TRoeNy elterdingousivardly from
base sectioguh7foRdAs des@beadhin futher-Raiai f@f@ir@@gté@%&%ﬂu@ﬁmgmr 148 to

5, 11 Borm eI G R G RS EAVBER A 166, 38 0 oSTrlaEneriedhaniom 34
can have sipaitaiicoringfdikstyrel canfigul dieeshbosiegaropiecfiestiEask component 430 gan include a
base sectiof, &2 A& AL/ RAANE RIRRIS P25 RICRING - red 10 each other,
10028] In some embodiments, door handie assembly 20 further
includes first and second outer housing components or covers 110, 112
15 disposed over first and second inner housing components 50, 52, respeciively.
As with first and second inner housing components 50, 52, first and second outer
housing components 110, 112 can have similar configurations, and, accordingly,
3 only one of first and second_in__r}g_r housing components 50, 52 will be described
in detail herein. Unless oth.erwwise noted, it should ba Qnderstcod that the
20 description of one of first and second outer housing components 1_{;0, 102
equally applies fo the other.
[0028]  First outer housing component 110 can have an aperture 114
complementary to a boss feature 116 in first inner housing component 50. A
fastener 118 can extend through aperture 114 and engage boss feature 118 1o
25  secure first outer housing component 110 to first inner housing component 50,
Second outer housing component 112 can be similarly secured to second inner
housing component 52. Furthermore, first outer housing component 110 can
include a cover portion 120 extending over pivot base 80 and a concave cup
portion 122 formed compiementary to the bottom portion of first handle 30.
30 Second outer housing component 112 can include similar features. As such,
first and second outer housing components 110, 112 can function to protect the



5 away from base section 220 substantially parallel to each other. First rack component 150 can
further include a cylindrical end section 224 extending from base section 220 opposite prongs 222.
Similarly, second rack component 152 can include a base section 226 and a pair of elongate prongs
228 extending away from base section 226 substantially parallel to each other. Second rack 10
component 1%?@5.’ BHLAtAEY include a cylindrical end section 230 extendingHFar H48&8dttion 226
opposite prongs 228. [0038]Prongs 222, 228 can be spaced-apart so as to define gaps 232, 234 (FIG.
4) therebetween. In some embo?gjents, gap 232 of first rack component 150 can

234 of secofid FRAE'EBIR B HA 1631AE apEdlyirs: FARCERIBHER A SeTipteapnritRsesecond
rack componéntdbiaudib thatprbngsR22 sandwich prongs 228 with a clearance therebetween.
Furthermore, gap n be large enough so that prongs 228 of second rack component 152
sandwich middle sﬁ@%@ 172%‘6? c%é%‘ rﬁ%&p% %ﬁ?ﬁgﬁm%%aéﬁﬁﬁ%%&w@&?%%ﬁ%ﬁ%ny, in
some embodiménatssyiond 222 e acisethincluide & ki&. 236 FiE:rabhareincanghpiongsdas each
includeaa sl ) [ ' i re detail below, roller 154 js also disposed
betwee?laprc%tnsgsé %@%&% aE"n Ex%%ﬁ%ﬁ?g{ S ot%%@%@%[ O% f%eg%%es%ﬁ‘b%%%naéﬁ&, irst and
second raclé8eSoredts ABis1 53 4urthdd.irvludsipmiondayers 1 Suppored Within eatindtiea) end
sections 22¢8c240r 1Gsmeciely cBinS2Ath @ 4%EABEN GNP SPINGIFIUIES AN ARR(I1C. 8) of

first and second handles 30, 32, respectively. For example, pin 240 of first rack component 150 can be
disposed within BB 58 SfoPP5AEN Be5)-brestisling feahnwto sy tist corfigaraish,

movement ebdkséiherndlesa0 iskansiaiedde st sackisompRARHRO. flawever pin 24Q:¢ap slide
along f first handle 30 only causes movement of first rack component 150

é)ot 30 254 sp that rotation |

along fhe Ieﬁﬁegct%“fﬁg?e‘g@}&% %ﬁ@h@?@f&fﬁ?ﬁ of fifst HARUIS3BBBe&ndeargHve firsidacRicomponent
150 out of pawitiesidhecfurtwcopeedtios2of Bioor bandexrssembly Sfsdessrihed insmerg detail
herein. Pin nent 152 can. be dispo ithin a U-shaped slot 256 (FIG. 5) of
coupling feﬁtﬁ%ﬁ‘gg %%%ﬁ%%%%%ﬁ%??&ﬁi%eg%{% iggo\ﬁé}%%?ﬁl@{gc%f%%ﬁéﬁﬁﬁﬁtionaIIy, in
some embodH@seofitsinezek amiggnenriSDeals iRC|UR, acsaisciilekingdals?68wwispgsed on
opposing si ti 0 can jnclud ajr of locking tabs
265 dispoac o ap e S T AN A Aisilon
togetﬂé‘g witPUEK RRYERDIFABeWweeEK B uriesk dewr! hafdlea0 dsectitgpaa] Ibsoraen

embodimenisneeeidiagrie apsenaly 29--aNHRE185 e@eﬂyﬂ&%@ﬁﬁ%%%%ﬁ%{é%%&?%@éﬂs a lock
ng tab's

position. Rotatiﬁ%ﬁatt%t ator lever 138 can cause lock pawl 140 to rotate towards loc 262. In

the locked F6S JR RfPTg0'egk BRABCLASH aPRS U aBpseat Ioekirdiedbd 382086 that lock
pawl 140 pratitis traosgtieniahes vepeinhof 58qanddiagle RPMRPNeALhis manner, actuaior

lever 138 can be actuated to cause lock pawl 140 to engage door laich
20 mechanism 34 to lock door handie assembly 20 as will be described.

[0031] It should be understood that, in some embodiments, second
outer housing component is not associated with a similar locking feature so that
door handle assembly 20 can only be locked or unlocked from a single side of
door 22.

25 - {0032] Door latch mechanism 34 (FiG.3) of door handle assembly 20
can be supporied between first and second inner housing components 50, 52
and can be operably coupled to both first and second handles 30, 32 and taich
assembly 36. In particular, as described in more detail herein, door laich
mechanism 34 can operate latch assembly 36 to a retracted position in response

30 1o either the pulling of first handie 30 or the pushing of second handie 32.

[0033] Referring in particular to FIGS. 4-5, door latch mechanism 34 is
Hlustrated in detail according to some embodiments of the present disclosure.



15 152 as second handle 32 is rotated away from the home position. Conversely, door handle
assembly 20 can be unlocked by rotating actuator lever 138 towards an unlock position, causing lock
pawl 140 to be located at a position away from locking tabs 262 such that second rack component 152
can translate in response to the rotation of second handle 32. 20[0041]In some embodiments, lock
assembly 130" Hiii¥&5include an unlock pawl 264 to automatically unldRIdGE0HAERS Assembly 20
as second handle 32 is rotated away from the home position. Referring to FIGS. 2-3, unlock pawl 264
can be disp&sed tiet een connector shaft 132 and inner housing component 50 and can be operably

connected t8 975t IBER'SRARCTATISE  3helHlMIRE fitstdBEk JREMDSE JA® extimietirdagtatckeyed
opening .26&siserntck a2 Ghd ntts iaanRer casiais ey erskBs sande astuated g capse unlock

pawl 264 to rotate tbgtwg n 235)% nd unloc_kggosition in same manner as previously described for lock
n

NIl e PR La e LG RIedBoRiGEMAaRRENPIOERIAG tabs 260

pawl 140. In"the lock posi i , U
such that théSfanplatibhalcBepasede eneetfirsimachecomponent 450 aairesponding {9 ratating first
handle 30 Q e sitign ca use lockin talg; 260 to,engage a cam face 268 (FIG. 3)
of unlock pawi 2%%.%&% %%%%ﬁe_% clggf? Pe E;adF a e@?&ﬂ%@ﬁg{g LS o £286%9 ihmart a force
on cam facé2B8sthdgiuiedy ritatedodk sssentblingso towarids themniockmesipn.gp thisgmanner,
unlock pawkgBAsaRvesk togethss withpfirs ermit doar handle assembly 20 to
be unlocked lcf}frotatldr% first handle 30. [(')OlefSZE]?J}%#é%c((i%%}ézb@?%ia ;Péé}%%é%e%p {heaqtaugfj; t@sﬁﬂ etrical
arrangemerit' fitsttand second inner housing components 50, 52 and locking tabs 260, 262, first and

second inner hougingaeMpenRgAtsathig and lpek assembly 1306an peyinst | osite
arranqﬁmeqtg;é) tha g&gwn in FIGS, 1-3 to lock doo hand%}sassembly 20. Ac@lﬁ%ﬁk%%}%%ﬁ assembly
10 be’

130 ca prombREFiRYAde R RIiam ere e iy aecaifibbnent s0hes fisnhandle 30
is rotated awapdesetiiehont: pesiiathaaddp ghew mapsiationatmavemeniaf sermnd,agk component
152 to unlogé oor Q‘?Bdé% gs%e@wd?éy 2()%515 s.@i nd%ﬁ] le 32 is rotated awaéfrom the home positon.
[0043]With Particular reférence 1o EI&: #4190 sdifie BARARERIS, FEIRES B ordoshTaled
mechanisntigfinsshirevweentisvedieysincimaliStiaped Bottexampigorolien 154, a8 melkde:aded portion

280 and a ¢} j ing from. | 0, Rod porti 80 h Il
ciameter tham S s h0 T che SRS GhtL Foc Gortah S0 i HUEHAD Gro k586, 236 of

first ahel setolftl fcHiTRPEpEneRPROIBDbasR. FamineriTére, Antsprsp 2o dif@atsy diskaortion 282
defines an eutEhe WS 284S 8P 9BAE S LTS A68 192 Ofeam ﬁ‘?ﬁ%féﬁ?a In parcular, in
e

some embodiments, roller 154 is disposed with disk portion 282 sandwic e \ﬁggﬁrp %%%gs 228 of

second racR IBHPGABE BERRARG 8RR RSO sminaifonperRaesof BRst Matkstensponent 150,
so that rod 1EBLENES0 Bxfeptls B 023’83 and PRI PHArE2$4-200A0RS,CAID Surface

192. As describeggl in further detail herefén, roller 154 can function as an intermediate component

between cam rmamber 148 258 fir RHRELEER @ PARR SRHHEIRIBHLT 52 to translate movement of
the réék compondAiai]a fitst sineetiomtmdismatemant ofdhebeam /sembek i seeanddirection

substantially. perp i%gaé first direction.. 30[0044]Referrin ainto FIGS. 4-5, base 156 of
roiTy
door latch r%lechar%lggn 4 cé%z[i‘%@ L%%?f%togﬁds ée%[(g?llg @ aPHES 'gd%?zgoﬁffgﬂf%{ﬂﬂ&@iﬁas
a generally iriangular shape and defines an arcuate cam surface 192. As
described in further detail herein, cam surface 192 and roller 154 engage and
translate the movement of first and second handles 30, 32 to the cperation of

25  latch assembly 36. In particular, in some embodiments, cam surface 192 can

D

have a generally concave shape inciuding a concave end portion 183 (FiG. 4)
contigured to receive roller 154,

[0036] Additionally, in some embodiments, cam member 148 can
include a post 194 (FIGS. 4, 7A, 8A) extending outwardly from base section 1786.

30 As described in further detail hersin, post 194 can couple cam member 148 to
latch assembly 36.



In some embodiments, first and second channels 300, 302 are oriented substantially perpendicular to
each other. First channel 300 can support and guide first and second rack components 150,.152, and
second channel 302 can support and guide cam member 148. Furthermore, in some embodiments,
second channel 302 can include a groove 304 (FIG. 5) therein complementary to a tab 306 (FIG. 4)
extending from bottom &&ction 174 of cam member 148. Groove 304 and BEHBREMI#s5Age to help
guide and align cam member 148 in second channel 302. [0045]Referring to FIG. 6, latch assembly 36
of door handle as 20 include a latch member 320 disposed in a housing 322, Furthermore,
a 10 biasing mem%%é%4 ca\%?lﬂﬂ% %T)%%% b%%?af@h%%%b%‘%% %@%%W@QW% some
embodimeniissiaick rmendper G2 icducesiarmairbéectiin 380iand lét@ﬁyvl@iméggaﬁreafﬂg@te?dmg
therefrom. i jon n have a slot 334 formed therein whjch receives post of cam
member 14% %%G%%g%qgﬁﬁiiﬁgggﬁ %agrﬁ)!}nﬁglrﬁ%%?glslm and ?ﬁ@%rﬁﬁ%ﬁ EQHEB@WJpIed and,
15 thus, dodPfaenistnanisiiaee aatiaciassensypas cirbegaepiednfsthernoedingome
embodignenis, Palfseasian: 30A0RSM MGt 30N clude. slopeg ol surface, 336 and a
can d betw n

protrusion 338 formed therein. Biasing member 324 e couple een protrus and a

protrusion SFIHANEKRiAgBsan Adrinsstiatdacn Fievlisdiralinginantion & xienttiimgofror20of a coil
spring. [00463Beiestingri 2E8 ppbsidhe-ongiaion obiieRandl Aa bl A acrIing:lp some

embodiments of thﬁé%resegt disclosure is illustrated. In particular, FIGS. 7A-7 at door latch

mechanism-34 8RG8 365 tRIG AT hERbEr B2D R relpirie B anep sy ofterdinandle 30. 25

FurthermoresBlGBo8A86xilsisttrin thias @mfmgawe%aiﬁéggmé%%ﬁﬁ %%?@%g%ﬁ%%‘%%ﬁﬂ .
320 0 the pushing of second handle 32. n . TA, firs

hmoenr?qu)gsit%r)}ﬁ? ur %gr%%érg,a%tg i‘ﬁrqﬁe"’ernrﬁ) Y 6igﬁwgﬁcﬁgtgﬂée%eﬁﬁgﬁigﬁpa%%%?&?@ﬁ% positioned

30 proximatititesentiosf 2athaonpasiier 148 gppaasite latch member 320. As first handle 30 is pulled

(FIG. 7B), the bottgm

rtio@gr{ggtﬁ%ﬁg’g%%Veegpcalgg Lapart so as 1o define gaps 232,

¢

234 (FIG. 4) therebetween. In some embodiments, gap 232 of first rack

component 150 can be larger than gap 234 of second rack component 152. As

15 such, first rack component 150 can extend over second rack component 152

such that prongs 222 sandwich prongs 228 with a clearance therebetween.

Furthermore, gap 234 can be large enough so that prongs 228 of second rack

component 152 sandwich middle section 172 of cam membsr 148 with a

clearance therebetween. Additionally, in some embodiments, prongs 222 each

20 include a slot 236 (FIG. 4) therein, and prongs 228 each include a siot 238 (Fli&.

4) therein. As described in more detail below, roller 154 is also disposed
between prongs 222, 228 and exiends into slots 236, 238.

[003981 In some embodiments, first and second rack components 150,

152 further include pins 240, 242 supported within cylindrical end sections 224,

25 230, respectively. Pins 240, 242 can engage coupling features 250, 252 (FIG. 5)

of first and second handies 30, 32, respectively. For example, pin 240 of first

rack component 150 can be disposed within a U-shaped slot 254 (FIG. 5) of

coupling feature 250. With this configuration, movement of first handie 30 is

translated to first rack component 150. However, pin 240 can slide along slot

30 254 so that rotation of first handle 30 only causes movement of first rack

component 150 along the length thereof. As such, the rotation of first handie 30

does not displace first rack component 150 out of position. The further cperation

10



to the housing components, and first rack component 150 moves inwardly. The ends of slots 236
engage rod portion 280 of roller 154 and pushes roller 154 in a first direction along first channel 300 of
base 156 toward cam member 148. As outer surface 284 of roller 154 is engaged with cam surface
192 of cam member 148 and as cam member 148 is disposed in second channel 302, cam member 5
148 is displaggg % £8¢6hd direction substantially perpendicular to the firSCHiEEIBHOAIERY second
channel 302 while roller 154 moves relative to cam surface 192. In particular, roller 154 rolls on
outside surfgged284hilon@ cam surface_192. Cam member 148 is displaced away from latch member

320 along s EHEHIE? F6°E0 Ikt Tite BultFRFBPRISIhARGIE Fetat:fieiaisch Rk Rfer 40 320.
When rollerski# mbuesintorengage maat ovithmontaueseddpvition 193 efeanysuriaes(tf2 (FIG. 7C),

latch memb s, 0. a fully retr d ition. 0048] As first rack camponent 150 pushes roller
154, roller lgéglérﬁ%é}%éﬂ\ﬁﬁh%ﬁ%s 6?% %? ?f'%%%éﬁg‘ A cgﬁ%}gﬁéwtei ?%Wf%ﬁ?&%?%@%ﬁ??%nd second
rack compo#fiénts are independently supported in first channel 300, second rack 15 component 152

and segond handiggigiare naliRsied PyinedHling.edishpand'e, 30, [geglddifionally, i should
also be understood that, according to some embodiments of the present disclosure, pushing first

handle 30 do&3 HitBpRratPab ol deFing ciiimsAP B 4dipppasic war apirsimgrite 0ok pashed, first 20
rack ComposgEickbOIN0 YRS AW THOPASAEHMSHNRE 248, iﬁ%é%”%?ﬂé%??é@%@%ﬁ%%@g slots

236. As such, door handle assembly 20 can be configured so that first handle 307s only functional in a

single directibir ifth ¥ APRBREEFIHEE flcRRRR FREBR G GFRofemenicstésbiais 2Mustrated in

FIG. 262 can work together with lock assembly 130 1o lock and unlock door handie
10 assembly 20. In some embodiments, door handle assembly 20 can be tocked by
rotating actuator lever 138 towards a lock position. Rofating actuator lever 138
can cause lock pawl 140 to rotate towards locking tabs 262. In the locked
position, lock pawl 140 can be located at a position adjacent locking tabs-262 so
that lock pawl 140 prohibits transtationial movement of second rack component

15 152 as second handle 32 is rotated away from the home position. Conﬁersely,
door handle assembly 20 can be unlocked by rotating actuator lever 138 towards
an unlock position, causing lock paw! 140 to be located at a position away from
locking tabs 262 such that second rack component 152 can transiate in
response to the rotation of second handle 32.

20 [0041]  In some embodiments, fock assembly 130 can further include
an unlock pawl 264 to automatically uniock door handle assembly 20 as second
handie 32 is rotated away from the home position. Refarring to FIGS. 2-3,
uniock pawl 264 can be disposed between connector shaft 132 and inner
housing component 50 and can be operably connected to first lock shaft 134,

25  Specifically, first lock shaft 134 can extend through a keved opening. 266 in
uniock pawl 264. In this manner, actuator lever 138 can be actuated o cause
unlock pawl 264 to rotate between a lock and uniock position in same manner as
previously described for lock pawl 140. in the lock pesition, unlock pawl 264 can
be located at a position adjacent locking tabs 260 such that the translational

30 movement of first rack component 150 corresponding to rotating first handie 30
away from the home position can cause locking tabs 260 to engage a cam face
268 (FIG. 3) of unlock pawl 264, First handle 30 can be rotated furiher to cause

11



1. 25[0050]In FIG. 8A, second handle 32 is in a home position, such as illustrated in FIG. 2.
Furthermore, latch member 320 is in an extended position, and roller 154 is positioned proximate the
end of cam member 148 opposite latch member 320. As second handle 32 is pushed (FIG. 88), the
bottom portion of second handle 32 moves away from the housing components, and second 30 rack
component 18P#8§d3 Rwardly. The ends of slots 238 engage rod portioRCIBOSHEET54 and pulls
roller 154 in the same first direction along first channel 300 of base 156 toward cam member 148. As
outer surfac, 2§<8 54 is_en%%ged with cam surface 192 of cam member 148 and as cam

4 of rolle
member 146 UG rPleld ITRRANAPHR, WarAmeRber 268 mndishiamhy inaietesianle second
direction substsntially fednendicisaito thextikspdinaetionaions seeers, Ghaprel:302 whilegpller 154
moves relatw ;‘9 %%%%&%%%’rrf&%ﬁ %“?% r5 }g §articular r?ﬁ%ar 154 rolls on outside surface 284 along cam
surface 192. Cam memper 148 1§ di§y gg‘?ﬁ%@ﬁ?o BRI GEPEIG M GSUBRY @annel 302
so that the pullsgiofsdeshtihamatag Zirstrectdimtih member 320. When roller 154 moves into
engagement with e end partion 193 of urface 192 (FJG. 8C), latch member 320 is in a
fully re%:)gcted posﬁ%ﬂh@i%[oggl%é ksﬂéaco%% ra%ﬁ%%%?gnen%&%z éHﬁs r%fletgl%éwg@f%ﬁaﬁnoves
within slot 236¥13RE19aERCHMRbBRENtaBmd-intserhoreingscinsamt sicand Sacknebpringnts are

independenihysuppertegdsn first chan fi Q d.first.nandle 30 are not
affected by the %%%hin% of second haﬁﬁ% {@g&%ﬁ%ﬁoﬁ{ﬂ&%ﬁ gﬁ%%lgfélst%gb%nugng%%tood that,

according t6 SR SMbeRifRntEDrIRATREE Rt HisGBROBESpAMAGISSOBAY Iatiié Shatorsmot operate
door latch nfeGiaNisP34odR Badicwakiill sesendbanslie32isAMiRd isecondagk component 152

moves away ér%m Ca{§ rr}eglggr“’laéfn%i agt?gﬂg)lll%ro%g?n gﬂ%rep/f?ovei along slots 238. As such, door

handld %sséifp 5% LR or first rack component 150 as first

handie 30 is rotated away from the home position and to allow translational

movement of second rack component 152 to uniock deor handie assembly 20 as

second handie 32 is rotated away from the home pasiton.

[0043]  With particular reference to FIG. 4, in some embodiments, rolier

15 154 of door latch mechanism 34 can have a fiered cylindrical shape. For

example, roller 154 can include a rod portion 280 and a disk portion 282

extending from rod portion 280. Rod portion 280 can have a smaller diameter

than disk portion 282. in some embodiments, rod portion 280 extends into slots

236, 238 of first and second rack components 150, 152. Furthermore, in some

20 embodiments, disk portion 282 defines an outer surface 284 which engag'es cam

surface 192 of cam member 148. In particuiar, in some embodiments, rofler 154

is disposed with disk portion 282 sandwiched between prongs 228 of second

rack component 152, which are sandwiched between prongs 222 of first rack

component 150, so that rod portion 280 extends into siofs 236, 238 an.d outer

25 surface 284 engages cam surface 192. As described in further detail ‘herain,

rolier 154 can function as an intermediate component between cam member 148

and first and second rack components 150, 152 to translate movement of the

rack components in a first direction to displacement of the cam member in a
second direction substantially perpendicular to the first direction.

30 - [0044} Referring again o FIGS. 4-5, hase 156 of door latch

mechanism 34 can include first and second channels 300, 302 formed therein.

In some embodiments, first and second channels 300, 302 are oriented

12



20 configured so that second handle 32 is only functional in a single direction, such as in _
correspondence with the direction of movement of door 22 as illustrated in FIG. 1. [0053]As described
herein, the interaction of cam member 148 and roller 154 can translate the motion of first and second
handles 30, 32 to the 25 displacement of latch member 320. According to some embodiments of the
present disclSEUrE ¥ Af%tirface 192 can be shaped to limit or otherwise s®GHE SIIMsBEtween the
amount of motion of first and second handles 30, 32 and the retraction of latch member 320. For
example, cam syrface 192 can be shaped so that second handle 32 ogg has to be pushed a small

amount to STHEHACT R IPRTBRIIIC WD B\PaY BHISN- It g BaIRbROC Hars sitaBesT 9mndnd first and

second handleg:30r32eanbecranfigikesspihrirenlyst2 iach shanatiomaf aitlierafdist apd second
handles 30, 32 'retractsgatg;cég%gember 320. As such, or handle assembly 20 can provide clearance
n

between gri%%?r?gggofat?o SEUONFREMFE 35%nd dEBrF im0 pRmAR oA BRad Rt the
pinching of advand chaniopaaordeineedsacandandie (R ﬂm&%dﬁ:ﬁb@@%i@%#&yfwrﬁtog?
that u C e in.a variety of ways for.a variety of applications of door handle
asie?ﬁglySZga[%%M Th cg)%'eraé?iie%&gﬁgﬁ irgsnéym G@%’% i%ev%%ﬂrkrﬁc?% ﬁﬁ%a@gmeis%%h, Wi|| not
be describetf iFA@APASTBthiabuBlie DR SREe frahsppatieras afegn@ammmamalmzo is

configured tg:agAGHRAIasph member 320 of
[0045] Referring to FIG. 6, laich assembly 36 of door handle assembly
20 can include a laich member 320 disposad in a housing 322, Furthermore, a
10 biasing member 324 can be disposed batween latch member 320 and housing
322. In some embodiments, latch member 320 includes a main section 330 and
a coupling section 332 extending therefrom. Coupling section 332 can have a
slot 334 formed therein which receives post 194 of cam member 148 (FIGS. 74,
8A). As such, cam member 148 and laich member 320 can be coupled and,
15 thus, door taich mechanism 34 and latch assembly 38 can be coupled.
Furthermore, in some embodiments, main section 330 of latch member 320
includes a sloped outer surface 336 and a protrusion 338 formed therein. -
Biasing member 324 can be coupled betwsen protrusion 338 and a protrusion
340 of housing 322. As iliustrated in FIG. 6, biasing member can be in the form
20  of a coil spring.
[0046] Referring to FiGS. 7-8, the operation of door handie assembly
20 according to some embodiments of the present disclosure is liustrated. In
particular, FIGS. 7A-7C illustrate that door latch mechanism 34 can operate 1o
retract latch member 320 in response to the puliing of first handle 30.
25  Furthermore, FIGS. 8A-8C illustrate that door latch mechanism 24 can also
Operate to retract latch member 320 in response 1o the pushing of second handle
32.
(00471 In FIG. 7A, first handle 30 is in a home position.. Furthermore,
latch member 320 is in an extended position, and roller 154 is positioned
30 proximate the end of cam member 148 opposite latch member 320. As first
handle 30 is pulled (FIG. 7B), the botiom portion of first handle 30 moves closer
to the housing components, and first rack component 150 moves inwardly. The

13



latch assembly 36 as is well known in the art.Additionally, in some 10 embodiments, when latch
assembly 36 is engaged with door frame bracket 38, lock assembly 130 can be operated tq lock door
22 relative to door frame 24. Additionally, lock assembly 130 can be configured to qutomatlcally
disengage when first handle 30 is pulled. [0055]With particular re_ference to FIG. 2 in some
embodiments™ 5 &3 8the components of door latch mechanism 34 camtipispgmdswithin an
aperture 350 of door 22. As such, door handle assembly 20 can be conlflgt(ered frcl)r o(j;l)leratlogr;/]vl;tlg ;0
ariety of doors haying a yariety of sizes. By way of non-limiting example, door handle ass
\c/an b)elz usedBWiR 8%8‘%@13%& ARSI 280 brwlaicSk ZihEhisd1s20f0056] Biémeesent
disclosure cérsvalysitiomaaionpyissicHanndieaoieAssembland 2:-000ichanariianism aecording to

the principleg of the present disclosure. can have a variety of components and configurations not
Iimitl?ed torzhogs"fgeéisu a"@ogégd% il r@%ﬁg‘; Prd eSO HER S AR EHPRReh A RGP SR AveraEtriety of

scussed’in : .
shapes and tédfigutationsrandesahdrel Aatedif posasicly obmateralenRSATeRrdinglymitshould be

d d | isclos ' mplary in nature, WO 2008/136905PCT/US2008/004857
ng]_Aﬁ thé@?/vﬁgﬁsﬁgleéﬁr%%%ﬁﬁ: §o§%%%§§%%%§rﬁs %%%r%@f@ HoPBPBAdEHAIAG AfrdiEhannel and
a second cHé#FRIGTEHEEE sttt ahapespSiticwuhiieo iedieh dthernfisstanebranenddaskm
componentsgigpasebs sy AN Rlier 154 rolis on outside surface 284 along cam

surface 192. Cam member 148 is displaced away from latch member 320 along

second channel 302 so that the pulling of first handie 30 refracts latch mermber

10 320. When roller 154 moves into engagement with concave end nortion 123 of
cam surface 192 (FIG. 7C), latch member 320 is in a fully retracted position.

[0048]  As first rack component 150 pushes roller 1 54, roller 154 moves
within slot 238 of second rack component 152. Furthermore, as first and second
rack components are independenily supportad in first channel 300, second rack

15 component 152 and second handle 32 are not affected by the puliing of first
handle 30.

[0048]  Additionally, it should also be understood that, according to
some embodiments of the present disclosure, pushing first handie 30 does not
operate door latch mechanism 34. In particular, if first handie 30 is pushed, first

20 rack component 150 moves away from cam member 148, and roller 154 merely
moves along slots 236. As such, door handie assembly 20 can be configured so
that first handie 30 is only functional in a single direction, such as in
correspondence with the direction of movement of door 22 as illustrated in FIG.
‘is .

25 {00501 In FiIG. 8A, second handie 32 is in 2 home position, such as
Hlustrated in FIG. 2, Furthermore, laich member 320 is in an extended position,
and roller 154 is positioned proximate the end of cam member 148 opposite
latch member 320. As second handle 32 is pushed (FiG. 8B), the bottom portion
of second handle 32 moves away from the housing components, and second

30 rack component 152 moves outwardly. The ends of slots 238 engage rod
portion 280 of roller 154 and pulls roller 154 in the same first direction along first
channel 300 of base 156 toward cam member 148. As outer surface 284 of

14



each of said first and second rack components being independently movable along said first channel;
10a cam member adapted to be coupled to a latch for a door handle assembly, said cam member
being disposed in said second channel and being movable along said second channel, said cam
member including a protrusmn extending away from said second channel, said protrusion defining a
cam surface SBHqUEPEAfe to each of said first and second channels; andPE5aIteNSIate o
component defining an outer surface, said intermediate component being disposed between said first
and second rq!c ponents with sgjd outer surface engaging said cam surface, each of said first and
second rack co%pgnefﬁse’l?%%% d%ﬁ FATBVIG 8ER 1 éiﬁgﬂeg'@%m%%héﬁ’@lrﬁadm%% difddtion along
said first charsrebtawiid saiilsgarmen emm@wtonﬁs;n@c@sﬁalemrmmﬁ@%% &S§epNkdiection

along said sec h nnel 2 Th doorl hanism of claim 1, wherein said first rack
component%l% %%e% él% palr 0 rcsit %'rr %%;ﬁ%@n GRS LRR DS st TR being

spaced apafi@itg skseosedrammusidtddam mémbﬁé;an@%@Mdekmnw%lncludesg
pair of geco I r]gﬂﬂel cond pron ein ed apart an

dlsposegéla ar%%%%%ﬂ f{ﬁﬁl Ef%?n% %%a%ﬁs%%?ngdg prong% elng g é?t%\% ﬁ%ﬁdaﬁ@%rongs and
said cam m@ﬁﬁ“@}%@é&r@%@iamWﬁﬁ@ﬁa@ﬂmlmmmméummg fiteprongsaeach include a

first slot extending #eRraidiifaLCHREBE NG handie 32 retracts latch member 320. When
roller 154 moves into engagement with concave end portion 193 of cam surface

192 (FiG. 8C), laich member 320 is in a fully retracted position.
10 [0051] As second rack component 152 pulls rolier 154, roller 154

moves within slot 236 of first rack component 150, Furthermore, as first and
second rack components are independently supporied in first channal 300, first
rack component 180 and first handle 30 are not affected by the pushing of
second handie 32.

15 [0052] Additionally, it should also be undersiood that, according 1o
some embodiments of the present disclosure, pulling second handle 32 does not
operate door latch mechanism 34. In particular, if second handie 32 is pulied,
second rack component 152 moves away from cam member 148, and roller 154
merely moves along siots 238. As such, door handie assembily 20 can be

20 configured so that second handle 32 is only functional.in a single direction, such
as in correspondence with the direction of movement of door 22 as illustrated in
FIG. 1.

{0053}  As described herein, the interaction of cam member 148 and
roller 154 can translate the motion of first and second handles 30, 32 to the

25  displacement of latch member 320. According to some embodiments of the
present disclosure, cam surface 192 can be shaped to limit or otherwise set this
relation between the amount of motion of first and second handles 30, 32 and
the retraction of latch member 320. For example, cam surface 192 can be
shaped so that second handie 32 only has to be pushed a small amount to

30 refract laich member 320. By way of non-limiting example, cam surface 192 and
first and second handles 30, 32 can be configured so that only ¥z inch of motion
of either of first and second handies 30, 32 retracts latch member 320, As such,

15



WO 2008/136905PCTI11J52008/004857 said second prongs each include a second slot
extending along said first channel, and said intermediate component is disposed between said
first and second prongs and extends into said first and second slots, said intermediate 5 component
moving relative to one of said first and second rack components along one of said first and second
slots when th& BtH8P&1%€4d first and second rack components moves said TREHH e BEmponent.

4. The door latch mechanism of claim 3, wherein said intermediate 10component has a roddpgrt:(on
extending into sajd first and second slots and a disk portion defining said outer surface, said dis
portion bgelné cﬁgm '3%1}0@ ﬁfﬁ@f‘ﬂ&@ggoﬁg %%ﬁt%’&?@’ﬁﬁr@‘?ﬁ%@ﬁb@ of 5.
The door latsbcomet hamisia 6Eclaith d@@ﬂ‘@eﬁuﬁﬁf@ mc,‘.g_;-:,_-.;; 3 %ﬁﬁ | 6. | 'Ij[hﬁ
door latch hanism of clai erein said cam su as a concave shape. e door latc
mechanlsmn??j?%?zlrf W errégi}h Said protrusion @%H% I%Wdlgo?écﬁ%n of %ﬁ%%% BRember,
said cam m@iﬁﬁﬁﬁ’ﬁfgﬂfﬁ@naﬁmWﬁm o2 tiom $paskabapbirt sAiccrnickel) a bottom
sectlon§pag§% 1ot 5@%6?%%'&@?&%%%@,%8&0556 said top sectlon 258 A door handle assembly

comprising: first and second housing components secured on opposing sides of a door;
[0054]  The operation of latch assembly 36 is well known in the art and,

as such, will not be described in detail herein, Furthermore, door frame bracket
38 of door handle assembly 20 is configured to engage with laich member 320 of
latch assembly 36 as is well known in the ar.  Additionally, in some

10 embodiments, when laich assembly 36 is engaged with door frame bracket 38,
lock assembly 130 can be operated to lock door 22 relative 1o door frame 24,
Additicnally, lock assembly 130 can be configured to automatically disengage
when first handle 30 is pulied.

[0058] With particular reference to FIG. 2, in some embodiments,

15 many of the components of door latch mechanism 34 can be disposed within an
aperiure 350 of door 22. As such, door handie assembly 20 can be configured
for operation with a variety of doors having a variety of sizes. By way of non-
fimiting example, door handle assembly 20 can be used with doors having
thicknesses from 1 & 3/8 inches to 2 inches.

20 [0056] The present disclosure can vary in many ways. A door handie
assembly and a door latch mechanism according to the principles of the present
disclosure can have a variety of components and configurations not limited to
those discussed in detail herein. The components described herein can have a
variety of shapes and configurations and can be made of a variety of materials.

25 Accordingly, it should be understood that the present disclosure is exemplary in
nature.
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first and second handles pivotally coupled to said first and secontc)mlI h_ouslindg comf)?gﬁrrl;sé rrr]%séeergti)\\/ggl;y
i ithi ' ' ncluding a la
latch assembly extending within said door, said latch assembly i
gSSpgrted therein,ysaid latch member having WO 2008/136905PCT/US2008/004857 an extended

position outside of said door and a retracted position inside said door; and a door latch

mechanism eX(e &M% Wativeen said first and second handles within said d%ﬁ%ign %éé%;ct:_ |
mechanism including: 5a base having a first channel and a second channel oriented substantially

' ; ' k components disposed in said first
ndicular to each other; first and second rac .
(F:ﬁ;lfr)]?]el said first rack component being coupleGié.Bafl first handle, said second rack c%m.ponent
being cc;upled to saithseeondihangdle, each of said first 10 and second r%ck com;l)ocr;?nt;sai ;llr;?(:h
id fir: : er coupled to
[ dently movable along said first channel; a cam member _
Irggtranpt?:r saiglcam member being disposed in said second channel and being movable along said

I [ i ion.extending away from 15said second
second channel, sgid cam, MWSWM@%R{% oRext m 1
, said protrusion defining a cam surface obhé@é reﬁélve to each of said first and second

2222235; and an interme%i%go%‘ﬁﬁénﬁd@fﬁ?ﬁr@éﬁ%t@’@rﬁmmﬁd intesmediaigcaayponent
being disposetistatwielbn saiskinstand seeoRd MRK-

first and second rack components disposed in said first channe!,
each of said first and second rack components being independently rﬁevabie
along said first channet:

10 a cam member adapted to be coupied to a latch for a door handle
assembly, said cam member being disposed in said second channel and being
movable along said second channel, said cam member including a protrusion
extending away from said second channel, said protrusion defining 'a cam
surface oblique relative 10 each of said first and second channels; and

15 an intermediate component defining an outer surface, said
intermediate component being disposed between said first and second rack
components with said outer surface engaging said cam surface, each of said first
and second rack components  independently moving said intermediate
component in a first direction along said first channel toward said cam member

20 to dispiac;e said cam member in a second direction along said second channei.

2. The door latch mechanism of claim 1, wherein said first rack
component includes a pair of first prongs extending aiong said first channel, said
first prongs being spaced apart and disposed around said cam member, and

25 said second rack component includes a pair of second prongs
extending along said first channel, said second prongs being spaced apart and
disposed around said cam member, said second prongs being disposed
between said first prongs and said cam member.

30 3. The door latch mechanism of claim 2, wherein said first prongs
each include a first siot extending along said first channel,

i7



components with said outer surface engaging said cam surface, e_ach _of sal_d flr_st 20|and sef:do][i\;jstrack
components independently moving said intermediate componentlln a first dlrec.tlon.a onlg Salsaid
channel toward said cam member to displace said cam member in a seg:ond cﬁrectlohn a ong ad
second channel away from said latch assembly, said cam member moving said latc mem ewherein
said extended*sb3i&m3e86said retracted posi_tion, 25 9.The doo_r handle ass_gqa_ﬂ%gﬁggjgrﬁlg%s%é where
said first rack component includes a pair of first prongs extending along said first chan e :second "y
prongs being spaced apart and disposed around salql cam member, a_nd §3| o rongs
component includes a pai# @ s%ﬁﬁpmngg@%%ndmlmg';@@&argi;&hgg@{gw %Séﬁ oseg
being spaceshaparahehaisposed around said cam member, said second prong/sOOAer|8597 e o
between said first prongs anél said cam member. WO 2908/_136905P§:M52008 _ . e door
handle assembly of claim§idviEréirasdirigircomongsredshdisgludesn fissialon exdending along

channel, second prongs and exiends into said first and second slots, said intermediate

5 component moving relative 1o one of said first and second rack components
along one of said first and second slots when the other of said first and second
rack components moves said intermediate companent.

4. The door latch mechanism of claim 3, wherein said intermediate
10 - component has a rod portion extending info said first and second slofs and a
disk portion defining said outer surface, said disk porion being disposed
between said first and second prongs adjacent said cam member.

. The door lateh mechanism of claim 1, wherein said cam surface
15 has an arcuate shape.

B. The door latch mechanism of claim 5, wherein said cam surface
has a concave shape.

20 7. The door latch mechanism of claim 1, wherein said protrusion is
formed on a middle section of said cam member, said cam member further
including a iop section spaced apart from said middle section and a bottom
section spaced apar from said middle section opposite said top section.

25 8. A door handie assembly comprising:
first and second housing components secured on opposing sides
of a door;
first and second handies pivotally coupled to said first and second
housing components, respectively; |
30 a latch assembly extending within said door, said laich assembly
including a latch member movably supported therein, said latch member having
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said second prongs each include a second slot extending along 5said first channel, and said
intermediate component is disposed between said first and second prongs and extends into said first
and second slots, said intermediate component moving relative to one of said first and second rack
components along one of said first and second slots when the other of said first and second 10 rack
components MEV#8%HiPihtermediate component. 11. The door handlg-asagmilymiaiaim 10,
wherein said intermediate component has a rod portion extending into said first and second slots and
a disk portion defining said outer surface, said disk portion being disposed 15 between said first and
second proriys %ﬁ%ﬁ%ﬁg%‘ﬁﬁﬁ PHEgdsep! said 2icthesddoa handiaessershiyofieiaim 8awherein
pulling said fiegirhandle operates said first rack component. 2013.The door handle assembly of claim
12, wherein pushing said second handle operates said second rack component. 14.The door handle
assembly of claim 8, whefeftPeaidiel FOERaSuieatibatossivaps. 25id firstSarfthewagichandle
assembly ohelaitied Qitninesein saist camisustARBASABEABFAYR faP§r . 16- The door handle
assemgly of claim 8, wherein saic%%otrusion is 30 formed on a middle s%ction of said cam member,

said cam member further includthg s ToprYildi GrlEpheRan AR b mseaandictrnsettsieatd a bottom
section spagetsipalialiiy regaicaiidiie tsesticn opeesite said top section. :

first and second rack componenis disposed in said first
channel, said first rack component being coupled to said first handle, said

second rack component being coupled to said second handie, each of said firs
10 and second rack components being independently movable along said first
channel;

a cam member coupled to said latch member, said cam
member being disposed in said second channel and being E‘novabie along said
second channel, said cam member including a protrusion exiending away from

15 said second channel, said protrusion defining a cam surface oblique relative to
each of said first and second channels: and

an intermediate component defining an outer surface, said
intermediate component being disposed between said first and second rack
components with said outer surface engaging said cam surface, each of said first

20 and second rack components independently moving said intermediaie
component in a first direction aiong said first channel toward said cam member
to displace said cam member in a second direction along said second channel
away from said laich assembly, said cam member moving said laich member
from said extended position to said retracted position.

25

9. The door handle assembly of claim 8, wherein said first rack
component includes a pair of first prongs extending along said first channel, said

first prongs being spaced apart and disposed around said cam member, and
said second rack component includes a pair of second ’pfongs

30 extending along said first channel, said second prongs being spaced apart and
disposed around said cam member, said second prongs being disposed
between said first prongs and said cam member.
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PCTTUS2008/004857 17. The door handle assembly of cIaim 8_, wherein each
\(;\flcs)a?g%?sltljr?c?ggcond rack components have a cylindrical end porti_on, each of §a|d fII’S.t and.second
handles have a coupling feature including an open slot, ;aid 5cylindrical end portions bemg sllldablyd
disposed within said open slots so that rotation of said first and second handles moves said flr_st a8n
second rack COMI8FEf¥5Iong said first channel. 18. The door hanette assembysef claim 8,
wherein said first and 10 second handles each have a gripping portion adapted to be_grasped by a
user of the door handle assembly, each of said gripping portions having qc_entrgl region wider than
ends thereof. 19. The door handle assembly of claim 8, further comprising first and 15second outer

covers disposed over saiitigstiane Gasand HeUSREIFANRIAENS, 'SFRESIVEY iy first DFONGS

each include a first slot extending along said first channel,
said second prongs each include a second siot extending along

5 said first channel, and
said intermediate component is disposed between said first and
second prongs and extends into said first and second slots, said intermediate
componernt moving relative to one of said first and second rack componants
along one of said first and second slots when the other of said first and second
10 rack components moves said intermediate component.

11, The door handle assembly of claim 10, wherein said intermediate
component has a rod portion extending into said first and second slots and &
disk portion defining said outer surface, said disk portion being disposed

15 between said first and second prongs adjacent said cam member.

12. The door handle assembly of claim 8, wherein pulling said first
handle operates said first rack component.

20 13. The door handie assembly of claim 12, wherein pushing said
second handle operates said second rack component,

14.  The door handle assembly of claim 8, wherein said cam surface
has an arcuate shape.
25
15, The door handie assembly of claim 12, wherein said cam surface
has a concave shape.

16.  The door handle assembly of claim 8, wherein said protrusion is

30 formed on a midd%e secfion of said cam member, said cam member further

including a top section spaced apart from said middie section and a bottom
section spaced apart from said middle seciion opposite said top section.

20
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17.  The door handie assembly of claim 8, wherein each of said first
and second rack components have a oylindrical end portion, each of said first
and second handles have a coupling feature including an open siot, said
cylindrical end poriions being slidably disposed within said open slots so that
rotation of said first and second handles moves said first and second rack
components along said first channel.

18. The door handie assembly of claim 8, wherein said first and
second handies each have a gripping portion adapted o be grasped by a user of
the door handie assembly, sach of said gripping portions having a central reggon
wider than ends thereof,

19.  The door handle assembly of claim 8, further comprising first and

second outer covers disposed over said first and second housing components,
respectively.
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