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TAINER INTO

MECHANISM TQ EMPTY TRUNNMON EQUIPPED REFUNM CON
SIDE LOADING COLLECTION BODY

CROSS REFERENCE TO RELATED APPLICATIONS

100011 This application clavms prionty under 353 USC V119 from copending provisional

patent apphication entitled ADAPTER TO EMPTY REAR LOADING REFUSE CONTAINER

NTO AUTOMATED SIE LOADING CQLLECTION BODY, serial manber 615311339, Hled

Faly 21, 21 and from copending provistonal patent apphcation entithed MECHANISM TO
EMETY TRUNNION EQUIPPED REFUSE CONTAINER INTO SIDE LOADING
COLLEBOTION BODY . serial number 617838601, filed April 26, 2012, The disclosures of

.....

nutther 617638 801 are hereby incorporated in thedr entireties.

BACKGROUND

Q082] Refuse, reovoling and green wastes conunodity may be placed o any eneof a
variety of different waste containers. Comventionally, these containgrs range in vohane batween
one cubie yird and ten cubie vards aned can normally be categorizesd as gither being designed for
cottection by g front end loader (FELY, side loader {813 or rear end loader {RELY stvle truck
Since the application and puethods of collection sre considerably difforent smong these styled

anids, the contatners for cach of these racks are novmally metally exclusive.

weally inclode channels or fork pockets i‘ﬂmk uie the

003 FEL waste contamners generally molade channeis or fork pockets it
sides of the waste container, The coltection of commodity from FEL waste containers has
typically requived a specialized commadity collection vehivle having a padr of spaced forks

supported by g patr of Bfting aems. To engaps amd onioad the FEL contaner, the forks st be

SUBMTITUTE SHEET (RULE 26)
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mserted indo the channels and the B arms mast by actaatad o Bt and mveat the FEL contamer

SERY AN OPORING commnunoating with an mignor Movage compartment of the vebicls,

A n

{ULIR The collection of commudity from SLcontainers mcpuives a specialized sodlaction
vebich having a pocketed assenbily mucnnted to o HR carriage. To engage and Hit the SL

ceaptaine, the pocketed sasembly is positioned inio 8 specialized hool ked plate confisuration
atiached to the SL contsiner and the hft carrigge 15 actuated o IR the SL contamer over an
DPERING conRBEICating with an wtenor storage compartment of the vehigle,

LIRS To fead commaodity from REL contamers requres @ specialized collection vehicle
having a Iower hack end configured to engage sach end of a tronnion on the containegy and
having s cable at the rear of the vehicle configurad 1o be connected to & top roay portion of the

REL contatngr. A mptornzed winch on the vehicle 15 then used to pull and Ul the REL contgmer

comrents uuo the rear of the vehicle, In bien of the winch and cable, some conunodity eotlection

vehicles utihize a hydrautic lifting apparatos configured 1o move the container abont the trannion

WHe @ dumping posiion.

{RO06] Rince the apphicatious and the methods of collection between FEL, RL and REL
trucks are so diferag, the desigos of waste comainers 1o be collected by the different styie

tracks are novmaliy satually exclosve, As a resa It wisis imuhn X COMPANISS /e forced o
maintain a larger mventory of varving types of eolloction vebicles and an equally lavge haventory

of varving tvpes of containers making it expensive and imeonvenient. Further, the moditication
of contaings to §it the collection mechanizms of other speciatized collection vehucles 15 also

.....

expensive and inconverment, Therefuas, thers 138 continging econontc peed to find ways 1
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make these speominasd conumodity collection velucles more route Hexible by snablmyg them o

widoad coanmaodity from the wonmatly nuguslly exclostve containers, wherever poasibls.

SUMMARY OF THE INVENTION
{067 They

wesent nrvention provides a refise eollection body to be carrted on a track

...........

aptornated damping of rear end loading {(REL)Y refuse comatners. The automated side loading
mechanian s capable of (ting and emptving & sefiae continer squippsd with 8 tnewuon bay
extending from both ends of the vontainer, this type of refuse container designed to be unloadsd

w
Pt

i & rear rough on @ rear loading refuse collectiont body, With this mschantsm, 3 xide lombing

refise cotlection ek can pass down a street or alley and wnload rear end loading refuse
contaipers stivated at the sides of the readway. In addition, the mechanium mchudss grappling

arps which can grasp smafler wpright contamers and smpty them o the oad opening of the

cotisction body,

{HOH8] The side losding mechandsm may be provided with sy adapter which is removatile
from the container Bfting mechanism, The adapier therefore can be sasily aitached & the 1

mechantun of the side loading refuse body alter removal of side boad containgr connention

structare on g conventional side loading refise collection body, Therefore the same refuse

{009 The collection body s equupped with g carmnage whoch can reach out from the side

of the collection truek and atisch 1o 8 regr end joading rofuse condaingy 1o be undosded, pudl the

over the load opersng of the collection body, The carriage camrtes a it mechan st which
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mclndes ranmons receiver, anms which bave open topped poohats o regeive opposing endy of

ffa‘
FJ"’V

the trpwpon bar on the refuse contaner. Plvotabie arms on the B mschanizm can be pived
downward o overlie top sdues of the refuse container and redain the ends of the trunnion bar in
the pockets. A stabilizer plate abuts the front wall of the container as it ix Hfted. The pivouble
arms inchude bars which sxtend inwardly over the top edues of the refuse contamer. After the lift
mechanism attaches 1 the refuse cortaine, the carriage I retracted to the side of the collection
hody and the Hft mechanism is raised along the carviage so that the refuse container can be

apended over the toad opening of the collection body, The bars on the prvotable avms angle

apwardly o allow plastic hids hinged o the refuse pontaingr o swing past the bars whan the
container 15 upended, while restraining the contatner from falling into the collecton body, or

rotating oo far gbout the frunntons, Alter the rofuse contamey i gilcaded, the IR mechanism

r.or.#

ol fevel and returas the comtainer (o the position at the side of

lrwers the refiese comainer o sty
the street or alley where #t was originally located and then detaches from the container

{0018 The Hft mechaniam includes the ada pter which can be guickly removed so that the
Ut rechamisn can be convertad to being capable of attaching o refuse containgrs designad to be
eraptied by traditional side loading refuse collection bodies, such side loading refuse containers
having books slong the sides of the containers,

THITRE: The prvot soms, siabilizer and Hvmechanism are all operated by hydravhe
oviinders, as i the carriage on which they are cavied.

{0012 The atiachment mechanism includes 3 fame which suppotts trannion receiving
pockets which are spaced apart appropriately o recetve the trannion bar extensions extending
from the ends of the trunnion-equipped refuse container, The pivotabls srms are hinged 1o the

frame and selectively hwver from @ ratsed poxition 1o a lowered position over the tops of the end

SUBMTITUTE SHEET (RULE 26)
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walls of the contamner, The preotable amss mciude bar memberny sxtending mwardly toward gach

other 30 that they overhie the tops of the end wealls of the container when the prvotable s are
ewersd, The bar members incling o pward from the pivotable army when the prvotatde arms are

lenvered, so that when the refuse container iy upended, a flexible plastic Hd hinged on the
coatatney will fall past the ends of the bar menders while the bar members restrain the containe
from falling into the foad opening of the collection hady,

FHFRY H is a primary object of the invertion to provide s versatile refuse collection body
swhich can undoad rear end load stvie continers conwnonty muse, whle doing so i narvow
roatheays and alleyy,

{14 It i a further object of the invention to provide an adapier which can convert g
sisle boading refuse collection hoady 1o penmy the side loading mchanism {0 engage and stopty
rear end oad stvle refase containes which are equipped with manson bars.,

{0 15] Tis a further cltject of the mvention to provide an automated commiedity

cotlection body, and emipiy the REL container into the collectiont body without any bandbing of

.........

the REL contatner by au operator of the collection tuck on which the refuse coltection body is

munied.

BRIEF DESCRIFTION OF THE DRAWINGS

{1 6] FIGL is a perspective view of 8 first embodiment adapter of the present mvention
mountad on g side load refuse hauling vehicle showing the adapter clamped on 8 rear end oading

SUBMTITUTE SHEET (RULE 26)
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LU FiGr, LA v g Hroot-end visw of an auteanated side ioad refuse body showmg the

firet embastiment adapter of the present mvention mounted 0 8 BR mechanism extended oot and

attached to a rear end loagling contamer.

10018 FIG, 2 is an enlarged perspective of the adapter of FIG. 1.

{URS FIEG 3 s o porspective view of the first smbodimant sdapter combined with the
side foad refuse houling vebivle with the comtainer shown in the inverted unloading position,
{3020} FIG. 4 is a perspective view of the fist smbodiment sdapier of the prasent

grvention showing g rear end nad contamner detachably comected 0 the adapier,

02 1] FIG, 8 s a side view of the adapier and contamer of FiG, 4
10221 FIG. 6 i3 a porspective view of the first enbodiment adapter of the present

rvention showing the adapter closed or clgmped ¢n g contginer,

{23 FIG. 7 is a side view of the sdapter of FIG. 6.
10024 FIG. § is a perspeetive view of the first embodiment adapter of the presem

et L

{023 FIG. % s a front view of the adapter of FIG B
{26 FIG, 10 i3 a stde view of the sdapter of FIG. &
{027 FIG. 11 5 a perspective view of the second embodimen adapter of the present

invention showing the adapter mechanism with tock arms haviog an angled bay element
positionad above & top adge of g contaner,

{00281 FIG. 12 is an enlarged view of portions of the lock anm and contaiser isolatad in
civcled region & of Fig. 11, Hostrating the container with a closed Hid.

{0029 FIGL 13 s s endarged view of portions of the lock arm and contamer tsolated in

ercied region B of Frg. 1 iHlastrating the comtainer with a taised ticd.
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CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

{0036} FiGr, 1418 a peespeotive of 8 reluse codisttion body eguapped with a side loading
spraraties sepported on § shide oot caviage, the side loading spparatus shown m the lowered and
sxtended posttion and capable of fatch Hng o 8 rear sad ism{}n‘s @ confaingr or an uprisht refuse .
{0031} FiGr, 13 19 2 poospective s*«i the refuse collaction body of Fig. 14 shown with the
lnading apparatus and carriage reteacted and the loading apparatus m the fowsred position.
3032 FIG, 16 i a side view of the refuse collection bady of Fig. 18,

UARY FIG. 17 is a front end view of the refise collection body of Fig. 15

{UIRES FIG. 18 85 a povspective of the refuse collection body of Fig. 14 shown with the

carviags retracted and with the wdoating apparatus raised and upended,

jU3S] Figs. 1-3 depact an antomated sade oading refuse collection seliucle 1, including
an adapter 100 o enable a HR mechanism 102 to attach and 1t a rear end Inad refise contaner
P04 Ax deseribed helow, container 104 may be atached to hting mechantsm 103 and
compnodity disposed therem can be emptied w0 a corresponding compaction chanber 106 of
cottection vehicke 1. Compaction blades within compaction chamber 106 compact the

conanodity and drive 1 into a storage compartment 108 of collection vehiele 1

{B36] As can beanderstood from reference to Fags, 427, & rear ond loadimg contamer

\.‘.\

K

such as rowy ond foading contaiser 104 includes front wall 4 and rear wall 42 joined by shorter
end walls 44, 45, Rear and loading refuse container 104 also incluades trunnions 136, 127 which
extend laterally from opposing end walls $4, 45 of the contaiper ML Trunnions 136, 127 are
tocated pear top 41 of front wall 40 and are typically coaxial, Each trannion 126, 127 is

‘3%,

recetvable within a tnwuton pocket 124a of one tunvdon pocket mamber 1234, With tronnions

SUBMTITUTE SHEET (RULE 26)
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20 137 cradind withn Inawioa pockets 124, lock arms 134 {or allsmainvely stop amms 135,
sep Figs, TI-13) may be rotated e thaty fosverad position § small distancs above o iy contact
with top edges 46, 47 of end wally 44 45 of containgr 104, Lock arms 134 and stop arps 133
maay b deiven independently, or they may operate simu Haneo asiy.

AT Refuse collection vehicle | includes & conventional vab 2 and whesls 4 connected
torand supponted on a chassis or frame & which camiss storage compartiment 108 and compaction

oS

chamber 106, A tailgate § is pivotally attached to the top of Monge comparivent HIR by
verticatly displaceable hinges 10 a1 the rear of refuse collection vohiole 1 Tatlgate bt ovlinders
12 are prvotally altached to tatigate § and 1o storage compartment B, To unload refuss
coltection vehicle 1, taflgate Bt ovlinders 12 are extonded to vertically displace and pivat o
swing tadaste ¥ 1o an open posttion, and the commodity may be sxpelied out of stovage
TUIRRY Ag shown in Figs, -3, container 104 may selectively attach o Hift mechanism 102
by wav of adapter 100, Attached container 104 iy ratsed fron 8 fowered position with containe
104 o the ground o an invented rwised position shove load opening 26 of compaction chaabe
FHIRAH As shovn tn Fig, 1A, 8 dvtver 148 which i3 2 patr of bydeanbic evlinders 148 in
thiy dhstrative emnbodimend, can move adapier 100 autward from refuse collsction body 1 to
container 14 1o automaie the attachment process. Bach oylinder 140 15 positioned anderneath
cotfection body 1 with a rod 141 combined to Hfi mechanism 102, Upper end of 1 sy 116
are pivotally sttached 1o pivot outward from eollection body 101 fo reach container 104, When a

vehicle carrving collection body 181 palls up next to container 104, each ovlinder 140 actuates

and rod 341 extends ootward o move adaptery 100 toward contatner 104 1o a point where

SUBMTITUTE SHEET (RULE 26)
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frumnion pockst members 129 are ahigned balow trunmions 126, 127 of contanner 14, Lt
mechansm 102 G contamer 104 by oo 126, 127 Rod 141 of ovlinder T refracty 1o

pudt B army 116 wmweard to posttion confamer 164 1o the side of collection body 101, Thas

aflows the operator o collect and empty containgy 104 without leaving the caly 2 of the refise
codlection vehicle tansporting refise codlection body 10 ﬁ_.
{046} Referring additionally to Figs. 4-10, adapter 100 comprises a frame 103 which
supports spaced apart trunsion pockst merhers 124, The trunnion pocket members 124 include
open toppad trunnion pockets da tnto which trunntens 127 of ¢ contamner 14 may be
ragetvied. The fame 133 also supports pivatabls fock arms 134 which are hinged © frame 103
and eacht lock srmy 134 & movable between a raised position and @ lowered position and aperated
selectively by hydranlic ovlinder dvivers. The took army 134 ame avranged 1o goneraily overlie
space between tramsion pocket members 134, Fach lock amm 134 inchudes 8 bar member 22

extending mwardly from the lock srm 134 toward the bar msmber 32 on the other lock amm 134,

A stabilizer 128 ts also supported on the frame 103 such that stabiliver 128 will abut the front

from rotating toward 83 frong wall 44 about iy nenons 127
$LISA Y Lt mechantym [ Bifts adapter 1Y along tracks 112 thercon which nay be

pivatatiy sttsched 1o 8 side wall 114 of compaction chamber 106 of collection body 101
Referring again to Figs -3, B mochanism 102 includes 1t vods 111 attachable to adapter 100
at & veceptacte 113, Receptacte 113 may be g hole in a tnmnion pocket member 124 to seceive 8

bolt for combining 1t rods 111 o trunedon pocket member 124, Cary tage track vollers 110a,

0%, positioned on opposing sides of adapter 100, engage and fllow spaced apart tracks 112 as
9
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adapier 100w hifted slong tracks 12 badween positiony, Lt rods 11 ave prvotatly attached 8t

N l"

thety ends o corresponding it s 116 A conmpaction chamber cover 11E extends betwesn
corresponsing B avms 116 to cover compaction chamber 108 A Ui ovlinder (not shown)
suchored to collection body 101 sngages sach Bt arm 116 o sutomatioally raise and lower B}
mechanism 102 hetween the lowered and rafsed positions. When B8 arns 118 elevate,
ceanpaction chamber cover 118 rises froon ity rext position overiying the load opening 26 of
ceanpaction chamber 100,

{42] it the tlustrated embodiment of Figs. 1-3, cach it ovlinder s extended when 8

mechamsm 102 15 in the lowered posttion. In the lowered position, compaction shamber cover

1S and stsched Bt arms 116 are substantially horizontal, with compaction chamber cover 118
averiyving the load apening 26 of compaction chamber 106, As the oviinder retraets, B amss

P16 pivot upward and pall Ritrods 11 wobich duvw adapter 100 1w the aised position,
[O043] Referring spectfically to Fig. 4, as well #s to Figs. 1-3, two pairs of carriage track

rollers 110, 110b are positionad on each side of adapter 100 and slizn with & pair of rails 1124,

1 12b that form gach track 112, Carnage track rollers 110, 110 are spaced apant such that

carviage track roller 110 rides apainst raft 1124 stde wack 1T Carrtage track roller 110h
ricdes agsinst rail 112h on the ootstde of ack 112, At an upper curved portion 120 of sack 113,

carriage track rollers 1108 move away from radl HZao Anidler radler 120 1s poaitioned apant
fromy oarriage track rollers 110, 100D w0 guide adapter 11 tn i trangition bebween a lower
portion |12d and upper portion T2 of rack 112, Upper portion 113¢ of sach wack 112 s

angled away from compaction chanber 100 and curved at sts apper end to goide container 10410

an arcoate path o an mverted unloading position,

10
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{0044 fry the lonvered poxifion, contmner HM 8 poxittoned glonpgside side wall 1id of
vehicls 1. Adapter 100 combingd sorth Bt mechanizor 102 Bty coantamser 104 off the ground.
Carriage track volliers 110a, 110b are positioned against respective radls 112a, 112b of tracks 112
aued guide adupter HEY upward, At upper portions 112¢ of travks 112 each carsiage track rofle
F10a moves away from rast Hida of track 112 and each wler robler 120 moves agatnat the mside
of ratls 1120 of acks 112 to prevent adapter 100 from moving backward smd forward, Upper
portion 112¢ of pach track 112 puides adapter 10 ovtward in the grcuate path and Hips container

PO 10 s ppward tverted position, gs showa in Fig

| .,.pﬁ

045] Referring o Figs. S-10, the adapter 100 iy shown separstely from (Y mechanism
PO and velucle T When 1t s desirable to collect and empty a rear foad contamer 104, adapter
100 is replaceably attsched to Bt mechanivm 103, As described above, Hft arms 1T arve

replaceatdy bolted 1o recoptacies 113 on regpective trunnion pocket menbers 124 of adapter 100,

Carriage track rollers 110a, 110b are positioned within tacks 112, Side toaded refuse collection
vehicle T is now ready for recetving rear Ioaded trunmon stvle condainers,

{046] fiy a first emnbodinent, adapter 1 i3 more specifically deseribed as foltows.,
secarely oradie the tranntons 126, 127 on container 104 in curved pockets 1248 of trunnion
pocket mombery 124, A stabibizer 128 abuts front wall 4 of contioner 104 whes # §3 attached

addapter 100 and inchades rubber bumpers 132 to support and hold the front walt 44 of containgr

104 as it is liled between the respective positions. In the embodiment seen in Flgs. 6and 7, a

W,
St

pair of ook arms 134 are powered by drivers 136 to rotate Yook s 133 down on the top of
08 {siner i“‘i‘ 1D sfouraehy i §&;13§3 £ {}{1{;\“ el {'L.; h‘ht\ﬁ SRy ol S 134 and st sﬁhii Py 12 Q i\-f&:}\

arnia 134 rotate abowt an axis o the damm 3 position and extend froam the axis  engage the top
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run of contamer Ha Al the snd of sach lock arm 13418 & bar mamber 23 that extends toward
the yside of container 1 10 ensire contaiiney 104 does not 1831 when hfted {0 the wvertad

position. Lifk mechanism 102 can noaw 1 2 rear loaded truomion stvle container 104 by is
munnions 126, 127 between the inverted wiloading position and the initial ground position.
A7) i1y 8 second smbodinent according o the presenty Hvenhion 36 seen in Fuax 1A,
F1-13, adapter 1O includes members similar 0 the finst embodiment of Figs. 1, 2 oand I withoa
few axceptions. Trunnien pocket mumbers 124 are positionsd on opposing sides of adapter 100
to focate and seowrely oradie the twwsons 126, 127 on contamer HM m curved pockets 13da of
frarunon pockst members 124, When container 104 15 phvstically enuaged by adapter {00 as #t
shifiy oupward from the collection boddy 1 stabalizer 138 {wluch includes olastomeric bompers
132 therson} abuis frong wall 40 of contaner 104 as contamer 1M aitaches o adapter 100 as
§28 may be driven foreard toward container 104 hy a drive eyvingder such that stabilizer {28 may
be rotated around axle 131 toward the front wall 40 {See Pl §Y of container 104, This function
15 required when g container 1M 15 provided with g slopad front wall 40 such that the comtainer
PO 1e substantially wider at the top than &t the bottom, Stabidizer 138 &8 therelore moved froma

generally vertical, rest position o gbutment with the front wall 460 of the containgy 104 50 that

the comtatner 104 will remain upright as i i3 Hifted and then will rotate aroand the & o corngr of

IS Stabilizer 128 forces containgr 104 to tip as Bt avms 102 pull container over the
apper parts 2o of vails 1120 Stop anus 138 are powered by drivers 136 1o rotate stop amg 138

downward oward and st Eghﬁy above the jisis of containsy 104, In the lowsred ;___;‘_f}{i?z‘é'i’ii;{}il? S

armis 134 overhie the open tops of the frunnion pockets 1243 so that the fravmions 126, 127 are
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retamned 1w the pockets 124a. At the end of each sfop amm 13518 o segmentad bay member 123
that extencds generally toward the othey segamented bar wembey 123 extending from the opposing

stop arm 133 10 ensure coatatner 4 does not &l from the adapter 18 whaen lifted o the

iverted position. Stop arus 135 votate about an ax sty the fowered p{\%zt;mi and sovtend from

the axis o allow bar members 123 o overlie or o touchingdy engage the wop rim of container
104, Substantially horizomtal segments 137 of bar members 123 overlie the top adges 46, 47 of

the sides 44, 45 of coutainer 104, and bar membsys 123 stop rotation of the container 104 by
atnting the op edees 46, 47 when the contaimer i is tippedd while the non-coaxial extensions
138 extending trom horontal segments 137 pemnut the Iids 43 of the contamey 104 1o drop past
the bar members 123 as the container 104 Balls sovvard the foad opening and 18 stopped by bas

{UiR With the stop gons 1358 fowered, B mechanisnt 102 can now Bt a rear loaded
trannicn stvle container 104 by iy fnuntions 136, 127 between the tvverted un ﬂ{’idmti DOSIICA
andd the initial pround position.
{i’#ﬁﬁﬁ} Rﬁ‘,.ﬁhﬁ'iﬁ& SPEC s%imii 163 3 HES, A anag 11-33, cach stop arm 135 has 2 by eleme
123 extending noncoaxially therefrom to overlie one of the top odpes 46, 47 of the end walls 44,
35 of container 1M o ensige that container 14 does not f5l from sdapter 18 when Bited and
tpped to the taverted position. Each bar member 123 extends geneeally aterally toward the
tnsiche of container 104, froo cach stop am 135, at ov pear the free end 123 theroof] such that

¥

cach bar member 123 generally axtends toward the othey bar member 123 and aoross a top adge
46, 47 of end walls 44, 43 of contaner 184 g sefficient distance © pravent container M from

falling into the toad opening of compaction chamber 186, Fuor a contatner 144 having front and

rear walls S8 42 whach ave about sixty 1o sbity-two inches hog, bar msanbers 123 may be six 0
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fen wches long, preterably seven to gightinches long. Por the typical contamer 104 whnedy has

flexibhe ds 43, parbicalarty foible plastic bdy 43, bay msmber 123 pernaty the flexible hds 43

tor fley and ther s:h\ pass by the free snds 138 of bar members 123 when containgr {04 49

(&

upemisd.  As shown i Figs, 11413, each bar member 123 may include 2 first proxinmal segment
{ . & : ¥

"\

§37 extending substantially noncoaxially from the stop ams 133 asar the free end 1251 thereat

Proferably, fiest segmant 137 &5 substantially perpendicular fo the longitudingl axis of stop amm

135 Each bar membey 123 further inchudes a distal second sepment 139 which i non-cousial

oo

sith first segment 137 and fornunates in free end 130 of har member 1233, The angle of each

segonnd segrment 138 of each bar element 133 iy referencs 1o a perpendicular o the fongitudingl
axis of stop arm 1338 is approximately ffcen to forty degrees, snd proferably about twerty-five

Y

to thivhe-five degrees. Dstal spcond sepments {39 imnchine frony hovizoasal when sdapter 100 &

J‘

i s lowered posthion and stop avos 1358 e also m the lowered position. Owamiiix hay
miernbers 123 may comp rise 2 single curved seemont exsending frons stop arm 135 with free end
130 molined at about fifteen to forty degrees from g perpendiculsr to the longitudinal axis of the
stop artn 135, Free end 130 s runcated vertealiy.

TUIAE Y Fig 12 is a close-up view of stop arne 135 fn the lowered posasion with bay
mernber 123 above g closed Bd 43 of contatner 104, Each bar member 123 s positionad o
overlie a top odge 46, 47 of an end wall 44, 45 safficiontly to stop container 104 from

of angled distal sccond segrmant 139 of bar elemant 123 will allow Bd 43 to fex and pass by bar
member 123 as container 104 is nverted, thereby allowing commaodity in container 104 1o fall

o compactivn compariment 1860 Fuest segment 137 may extend perpembicaarly from stop arm

E35 1 a vange of about one w three inches, prefurably about two mobes, with second segnent
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§39 inchining from st segment 137 amd beng approxumataly three o six mehes ong

prefecably aboot four to five mches long, Became Bd 43 e typieaiby a plastie sten, flexare s

A

sasy such that Bd 43 will bend enough 1o pass by free end 138 oof bt elnent 123

LU Yo gain more perspective of adapter 100, referring hack to Fig |, adapter 1 i
saxembled on a side loader collsctiony vehivle | owiath stabulizer 128 ahmmw ponnainer 104 and

T

fock arms 134 powered down toward the top of contamer HM by g driver 130, which s 2

hydraulic ovlinder 136 in the {hnvdrative emhodiment, thereby positioniug contatner 104 between

"\

ook armes 134 anad stabihzer 128 inthe ground pick-up posiion, FIGL 3 shows the perspective of

adapter 108 with contamner 1 rotated 1o an nveried unloading position,
TUHURY It forther detadl, reforring back to Figs. 4 and 3, container 104 i3 shown combined

with adapter 10 and with lock arms 134w the open position, Adapter 1 s positioned at an

comtainer 104 1o be rolled up alongside adapter 100, Adapter 100 and comainer 104 gre oriented
with trunnions 126, 127 of container 104 generally sligned slightly above trannios pocket
mennbers 124 of adapter 13, Lock arms 134 are powered dows toward the top of comtaingr 104
to provent container 104 from falling while in the ivvered position, Stabilizer 128 of adapier

100, as shown in Figs, ¢ and 7, shuts front wall 46 of container 104 o tip container 164 insvard

tam 31 ¢ fogd 3 }a“t}m&; Taob Lm r:m»;nm; &.hdnﬁws 136 ni ¥ ghi& fo 1o uzz;; m s mﬁm;*z‘ﬁ\ therpiniss
HHISS Ay container 104 rotates o adapter 1o B tpped onloading position, contsiner

PO wall shuft sliphtly o fall against the bar mombers 123 of wrms 135 whide the iid 43 wall flex
and ship past the bar member 123 adjacent thereto,

{0085 As may be understood from the iHustoated smbodiments shoven in Figs, 18 and

......

15

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

0 oad opeming 26 without manpudabon by an opersior who may control the oyvlmders 148 1w
canse B mechamsm 12 o reach out and grasp container 1M and then to BR container 14 1o
its tipped position ahove load opening 20 such that Hds 43 of container 104 may fall free of stop
arms 135 xhii comtainer 104 abats bar members 123 and i3 resteained Hom overs M\idfﬁ‘i gi
falling from adapter 100 into the load opening 26,

{0S6] Figs. 14-18 disclose another embodiment of the nvention 320 which mounix to 3
side Ioading refuse collection body 300, Collection body 308 includes a compaction chamber

36 forward of ¢ storage conpartmer 308, Refuse commodities hke howsehold o wmdustogl

or ather materialy may be loaded into foad opening 310 at the top of compaction chamber 306

Once within compaction chamber 306, the commdity may be oompacted sud ransterred nto

(U Reforring particularly to Figs. 14-17, it is seen that invention 320 comprises a
lincarly displaceable slide out varviage 332 which supports a commodity loading mechantsm 324

adapted to connect to a trinwnos squuipped rear end load tpe container or altarnatively o an
apright refuse bin, Carviage 352 with fosding mechanisn 324 may be provided st either or both
opposing laterad sides 308, 307 of compaction chamber 306 sach that commodity i 2 fnmion

equipped refisse contmner M {See Fig. 17 may be foaded it Joud opening 310 from cither
o the longitudinagl axiy of coltection body MK and laterally to the compaction chamber 306,

Therefore, carriage 332 may move loading wechanism 324 outward 50 as o reach & container

PO sitsted at a distancs front refuse i'mf.h RILEN
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jUUSE] Carrage 352 mohudes gpright frame 356 whneh sapports opposing wmuades channely
388, 359 glong which oading wecharmeny 3134 can travel, Carviage 352 mctodes valy 3587 whch

sxtend below and are supportad by and wrdsr the frame 32 of body KL

FOONSY Loading muechanism 324 comprises a pair of spaced apart comtainer R arms 334,
332 each of which includes a trunnion pocket 334, Container B anms 330, 332 are spaved apart

slightly more than the length, thats, approxmately 60 inchex 1o 62 inches, of & standard
fpnnons equipped refuse contamer, such as contaner 104 iHlastrated i Flas 12, 47 and 1}

Reforring hack o Figs 4, 2 standand trunmon equeppod renr load contamer mchades frunnions

126, 127 which extend from opposing emds 44, 45 of pontatner 104, When such 2 container 1M

ts tocated atongside wirdoading mechanisun 334, the trumons 126, 127 may be recetved in

the trumson pockets 334 50 that the tronntons 126, 127 are retaned i the pockets 334, Stop

arms 338 are drrven by hvdraadie ovhnders,

RG] Bar members 323 penerally oxtend laterslly frow stop anms 333 so they will

e \

apwardiy angled froe ended segment 323, g B 43 of 3 refie container 104 will Hex and Rl

Rt
‘-.4

}

opes past bay membery 323 when the comainer 104 83 uponded, while the attached sepment 337

of sach bar member 323 will clamp container 104 1o stabilizer plate 328 Sabilizer plate 328
sy be mvoted forward toward the contaner 1 o secorely compress the contamney 104

between stop arms 335 and stabilizer plate 328
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{0061} A guide plate 3 exivads above the stabiiizer plate 328 o provide 8 gade fur

corpnadity falling oo contamer 104 when 8 i upended. Below stabivesy plate 328 @ grapgpdde

s
tf

mechamsm 370 may b moanted 1o inadmng mmi,\m‘mm 324 ms‘:& that the arms 372, 373 of the

srapnie m z,a..iim'zm‘n STy e oy dtui {0 WaR mmmx} 2 vy o hff’s aﬂmz 3 ws:h‘ rafhse
R i {2 i

{062 Regardiess whether 8 rear eod foad container 104 or an upy fehit refuse bin is
retained o unloading mechaniam 324, the carriage 352 may be retracted toward the refass
collection body 300 by a driver momber {proferably a hydesulic ovlinder) and than loading
mechamsm 324 may by nwved upward slong channels 358, 338 of frame 326, The container

retatned o fonding mechanism 324 can then be cnptied by rotating the loading mechanism 324

groumd axdes 34T, 344 cgrried on frame 333 of ading sechanism 334, the axdes 342, 344 being

he aecomplished.
'{{}i}f{i&} Reforring now addinonaliv e 1 i 18 i may be observed that contral ¢© ime}m

et

380 which s mownted at its base 382 1o lower bemn 333 of carniage franwe 336 and at 35 rod and

thi top of cartiage frame 356 whercupon bp oviinder(s} 380 may be extended to upond the

’4’4‘"

loading mechardans 324 over the load opening 310, The base 392 of cach tp oylinder 390 ix
hinged 0 the fower horfzontad beam 333 of frame 336 of wndoading mechanism 334 white rod

V

ends 394 of each tip ovlinder 390 are nged 1o vertical frame members 337 of the unloading
mechanizm 334

i it should be now clearly undersiood that the mvention 324 can be remote ?x

operated o (&) extend wward 8 standard tosnon squipped commodity contany, (8 thes oeate
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the trupmsions extoading from the endy of the rear end load contamer into pockets 334 {0) then
rotate stop anns 335 10 a lower position over the top edges of the tnuwson eguippad contamer,

{d} then pull the latched container towsard the side of the vompaction chamber, and (o) thes rajse
the latched containssy alongaids the compaction chamber and upend 1 1o dup its CORIRAES
the coanpaction chamber while preventing the container from cver-rotating about #8 runnions o
dropping from ity attackument 1 the loading mechanism of the invention. After the container has
bean snptied, the ivvention will kaver the contamer 1o the ground level and return it o s
starhing position displaced frowm the rofuse body, release the contsmer, and rotract 10 s rest
position alongside the frame of the conunodity enllection bady, Thersftre, a rear end load
comainer sitting at the side of @ rosdway may be copriod inte a side loading commadity
codtection body equipped wath the myveahion by an operator who may not neegd o loave the cabr of
0063 Vartous aspects of sov of the smbodiments can be combined i different
connbinations than the ones shown o create new embodiments that il withan the scope of the
appended claums,

HIB66] While the present fnveation has been pantic nm‘ix shown and desertbed with

reference to exemplary smbodiments thereof, # showld be anderstood i‘}\ those of ordingry skil]
i the art that varioas changes, substitutions and alerations can be made herer withowt departing
from the scope of the mvention a defined by apponded clinms and their eg iiﬁiiam\ The
tnvention can b better understood by reference to the following claims. For purpose of claim

uderprotation, the tansitonal plvases “ncluding”™ and “having™ are intended o be svoomvmous

seith the gransitional phrase “comprismg ™,
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AMENDED CLAIMS
received by the International Bureau on 26 March 2013 (26.03.2013)

1. An automated side loading mechanism for a commodity collection body
mounted on a truck chassis, the invention comprising

a carriage selectively movable transversely relative to a longitudinal axis of
the collection body from a fully extended position to a retracted .
position,

a lifting mechanism carried on the carriage, the lifting mechanism adapted for
selective retention of a trunnion equipped container thereto, the
trunnion equipped container including trunnions extending from
opposite ends thereof,

the lifting mechanism movable substantially vertically along the carriage,

the lifting mechanism including a pair of spaced apart trunnion receiving
members,

each of the trunnion receiving members including an open topped trunnion
pocket thereon for removably receiving one of the trunnions of the
trunnion equipped container therein,

the lifting mechanism further including a pair of arms pivotable thereon,

each arm pivotable between a raised position and a lowered position,

each of the arms including a bar element extending noncoaxially therefrom,

each bar element extending generally toward the other bar element,

the bar element of each arm inclining away from the arm when the arm is in

the lowered position and the lifting mechanism is in a lowered position,
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each arm selectively rotatable to the lowered position wherein the bar element
of the member overlies a top of a respective one of end walls of the
trunnion equipped container when trunnions of the trunnion equipped
container are positioned in the trunnion pockets,

the bar element of each arm abutting the top of one of the end walls when the
trunnion equipped container is substantially tipped to a dumping
position overlying an intake opening of the commodity collection body,

the lifting mechanism further including a stabilizer for abutment to a first side
of the trunnion equipped container while said trunnion equipped
container is retained to the lifting mechanism,

a first driver for selectively elevating the lifting mechanism vertically along a
side of the compaction compartment,

the lifting mechanism rotating the trunnion equipped container into its
dumping position over the intake opening of the commodity collection
body,

a second driver for selectively extending and retracting the carriage from the

commodity collection body.

2. The automated side loading mechanism of claim 1 wherein
each bar element includes a first portion extending substantially
perpendicularly from the arm and further having a second portion non-

coaxial with the first portion thereof,
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the second portion of each bar element extending away from a respective top
of one of the end walls of the trunnion equipped refuse container,

the bar element of each member sufficiently truncated in length to allow a
hinged flexible lid on the trunnion equipped container to pass by a free
end of the bar element when the trunnion equipped container is tipped

to the dumping position.

3. The automated side loading mechanism of claim 1 wherein

the carriage is slidable transversely relative to the longitudinal axis of the
truck chassis between the fully extended position and the retracted
position,

the carriage includes an upright frame,

the lifting mechanism moveable substantially vertically along the upright
frame,

the first driver elevates the lifting mechanism substantially vertically along
the frame of the carriage when the carriage is in the retracted position,

a third driver selectively pivots the lifting mechanism about pivot axles on the

frame of the carriage to raise the stabilizer above the pivot axles.

4. The automated side loading mechanism of claim 3 wherein
each bar element includes a first portion extending substantially
perpendicularly from the arm and further having a second portion non-

coaxial with the first portion thereof,
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the second portion of each bar element extending away trom a respective top
of one of the end walls of the trunnion equipped refuse container,

the bar element of each arm sufficiently truncated in length to allow a hinged
flexible lid on the trunnion equipped container to pass by a free end of

the bar element when the trunnion equipped container is tipped to the

dumping position.

5. The automated side loading mechanism of claim 1 wherein

the carriage comprises a pair of spaced apart lift arms combined to the
commodity collection body, the lift arms extending generally vertically
along the collection body,

the carriage further comprising a pair of spaced apart elongate track rails, the
second driver selectively moving the track rails selectively about a
hinged connection on an upper part of the collection body,

the trunnion receiving members including rollers located thereon, the rollers

following the spaced apart track rails when the trunnion receiving

members are raised by the lift arms.

6. A side loading mechanism for a commodity collection body having a compaction
chamber forward of a storage compartment and a lifting mechanism adjacent a
lateral side of the compaction chamber, the side loading mechanism comprising:

a pair of spaced apart trunnion pocket members,

the trunnion pocket members movable in a substantially vertical direction,
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each trunnion pocket member including a trunnion pocket thereon,

a pair of arms selectively rotatable about an axis,

each arm rotatable between a first position and a second position,

each arm including a bar member extending substantially noncoaxially
theretrom,

each bar member extending generally toward the other bar member when
both arms are in the second position,

each bar member inclining from horizontal when the arm is in the second
position and the lifting mechanism is in a lowered position,

the lifting mechanism joined to the trunnion pocket members,

the lifting mechanism operable to elevate the trunnion pocket members from
a lowered position to an elevated position at or above a loading
opening of the collection body,

a stabilizer extending below the trunnion pocket members when the lift

mechanism is in the second position,

7. The side loading mechanism of claim 6 wherein
the trunnion pockets selectively receive respective trunnions extending from
opposing ends of a rear loading commodity container,
each bar member overlying a top of an opposing end wall of the rear loading

commodity container when the arms are moved to the second position,

36

AMENDED SHEET (ARTICLE 19)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

each bar member spaced a small distance from the top of the respective end
wall when the arms are in the second position and the lifting
mechanism is in the lowered position,

the stabilizer urging a front wall of the rear loading commodity container to
rotate about an axis defined by the trunnions when the trunnion pocket

members are elevated to the position at or above the loading opening of

the collection body,
the bar members abutting the tops of the opposing end walls of the rear
loading commodity container when the rear loading refuse container is

substantially upended, preventing the trunnions of the real loading

commodity container from falling from the trunnion pockets.

8. The side loading mechanism of claim 7 further comprising
a guide member extending above the stabilizer and disposed between the
arms,
the guide member generally aligned with the front wall of the rear loading
commodity container when trunnions of the rear loading commodity

container are received in pockets of the trunnion pocket members.

9. The side loading mechanism of claim 8 wherein

the stabilizer abuts the front wall of the rear loading commodity container

when the lift mechanism rises above the lowered position,
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each bar member comprises a first segment joined to the arm and a second
segment extending non coaxially from the first segment,

the arms are sufficiently truncated to permit flexible lids hinged to the rear
loading container to fall past free ends of the arms when the rear

loading commodity container is upended over the loading opening.

10. Apparatus to unload a trunnion equipped refuse container into a commodity
collection body, the refuse container having opposing front and back walls and
opposing end walls, with trunnion bars extending from the end walls of the
container at a top of the front wall thereof, the invention comprising;
a frame adapted to be lifted from a lowered position to an elevated position
adjacent a load opening of the refuse collection body,
spaced apart trunnion pockets supported on the frame,
pivot arms pivotable upon the frame,
each pivot arm being selectively pivotable between a raised position and a
lowered position,
each pivot arm disposed in general vertical alignment with one of the
trunnion pockets,
each pivot arm having a hinge end and a free end,
a bar member extending substantially noncoaxially from each pivot arm, the
bar member spaced apart from the hinge end of the pivot arm,

each bar member extending generally toward the other bar member,
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each bar member inclining from horizontal when the pivot arm is in the

lowered position and the frame is in the lowered position,

lift apparatus joined to the frame to lift the frame to the elevated position.

11. The apparatus of claim 10 wherein
each bar member comprises a first segment and a second segment,
the first segment joined to the pivot arm at a substantial perpendicular,

the second segment extending noncoaxially from the first segment.

12. The apparatus of claim 10 wherein
the second segment extends from the first segment at from fifteen to forty

degrees from a longitudinal axis of the first segment.

13. The apparatus of claim 11 wherein
each trunnion includes rollers thereon,

the rollers engaging tracks disposed alongside the commodity collection

body.

14. (amended) In a commodity collection vehicle having a collection body, the
collection body having a load opening at a top thereof and further having a lift
assembly combined to a lateral side of the collection body, an adapter for removable
attachment to the lift assembly comprising:

spaced apart pocket members supported on a frame,
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open topped pockets disposed on each pocket member,

pivotable arms pivotable upon the frame,

each pivotable arm being selectively pivotable between a raised position and
a lowered position,

each pivotable arm disposed proximate to a one of the pocket members,

each pivotable arm having a hinge end and a free end,

a bar member extending substantially noncoaxially from each pivotable arm,
the bar member spaced apart from the hinge end of the pivotable arm,

each bar member extending generally toward the other bar member,

each bar member inclining from horizontal when the pivotable arm is in the
lowered position and the lift assembly is in a lowered position,

wherein the pockets may receive trunnions extending from opposing ends of

a trunnion equipped container.

15. The adapter of claim 14 wherein
the bar members are disposed overlying top edges of the opposing end walls
when the pivotable arms are in the lowered position,
the bar members abutting the top edges of the opposing end walls of the

container when the container is elevated and substantially tipped over

the load opening.
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16. A side loading commodity collection body having an intake opening at a top
thereof comprising

a lifting mechanism operable along a lateral side of the commodity collection
body,

the lifting mechanism movable between a lowered position and a raised
position,

the lifting mechanism comprising:

a pair of spaced apart trunnion pocket members,

each trunnion pocket member having an open topped trunnion pocket
thereon,

a lock arm pivotable upon each of the pocket members,

each lock arm being selectively pivotable between a raised position and a
lowered position,

each lock arm disposed in general alignment with one of the trunnion
pockets,

each lock arm having a hinge end and a free end,

a bar member extending substantially noncoaxially from each lock arm, the
bar member spaced apart from the hinge end of the lock arm,

each bar member extending generally toward the other bar member,

each bar member inclining from horizontal when the lock arm is in the

lowered position and the lifting mechanism is in the lowered position.
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17. The commodity collection body of claim 16 further comprising

a carriage selectively movable transversely relative to a longitudinal axis of
the collection body from a fully extended position to a retracted
position,

the lifting mechanism carried on the carriage, the lifting mechanism adapted
for removable retention of a trunnion equipped container thereto, the
trunnion equipped container including trunnions extending from
opposite ends thereof,

the trunnions selectively receivable in the trunnion pockets,

the lifting mechanism movable substantially vertically along an upright frame

of the carriage.

18. The commodity collection body of claim 17 wherein

the lifting mechanism further includes a supporting plate for abutment to a
first side of the trunnion equipped refuse container while said trunnion
equipped refuse container is retained to the adapter,

a first driver for elevating the lifting mechanism vertically along the frame of
the carriage,

a second driver for pivoting the lifting mechanism about pivot axles thereon
to raise the supporting plate above the stop arms in the lowered
position,

a third driver for extending and retracting the carriage from the compaction

compartment.
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the lifting mechanism movable substantially vertically along the carriage,

a first driver for selectively elevating the lifting mechanism vertically along a
side of the compaction Compartment,

the lifting mechanism rotating the trunnion equipped container into its
dumping position over the intake opening of the commodity collection
body,

a second driver for selectively extending and retracting the carriage from the

compaction compartment.

19. The commodity collection body of claim 16 wherein
the adapter further comprises a link between the pair of lock arms, the link
combined to the pair of lock arms to synchronize the movement of the

pair of lock arms.

20. The commodity collection body of claim 16 further comprising
a track extending up the side of the compaction chamber to provide a path of
travel,
the adapter further comprises a pair of track rollers spaced apart to align with
the track,
wherein the adapter is replaceably attached to the collection body with the
track rollers engaged in the track to guide the adapter between the

loading position and the inverted unloading position.
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21. The commodity collection body of claim 20, wherein

the lift arms are combinable to the trunnion pockets on opposing sides of the
adapter to move the adapter between the loading position and the
inverted unloading position, and the adapter further comprises:

a stabilizer replaceably positionable against a front of the container to hold
the container in position and prevent the container from rotating about
the trunnions when the container is lifted between the loading position
and the inverted unloading position;

a driver combined with the stabilizer and having a rod combined with the
pair of lock arms to move the pair of lock arms to the locked position
with the container held firmly between the stabilizer and the pair of
lock arms to secure the container as it is lifted between the loading
position and the inverted unloading position; and

a guide plate combined with the stabilizer and extending between the pair of
trunnion pockets to prevent refuse from falling outside of the chamber

when the container is in the inverted unloading position.

44

AMENDED SHEET (ARTICLE 19)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

HG. 1

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

ﬂi‘ﬁ“ﬁ"‘ﬁ'. NN

01\'5 Tl . L. b .’1\I_1
B A A sy

MLIAVLARIATALARY
b iaee 1 etoessaccmscmns

s at
L) @1 et s et s ectemsemsms sms s ms s ms s ms s ms s mlcmee = 0 *

: u&\ T
R
- i A P e o ol e
' ! e ! e = e =

..........

)

W
AN

llllllllllllllllllll

P Sl i -
- - -

llllllllllllllllllllll

AN

N

| 3K

= o el g gl ol gl il i il -.. o

' -~ . ™
rrrrrrrrrrrrrrrrrrrrrr o - R IR * .lbh.lu
- - -
e (ot I R e * T e e e e e
o

- - -

--‘nn . D I )

‘ -

A~ . .m.\h\lmtﬂ\!.\ﬂuﬂ\\.\\ﬂlusdlﬂ&s\utw o e ey

. - B '
- -
- - '
. - C
- - .
-~ - . - - -
. - . - . .
-~ - -
K . - o -, - -
N - o - -~ M - e -
. - . .
. . .
. - - - . .
-l - -
o . - (%
~ . - - »
. . - -
e .
. . -
- - .
o . - - .
-~ - o .
. . .
. - - -
-

ST e o i i i s o L g i il

1111111111111111111

I - 1 . I .
l.r.rI.l.I.-.Iu.lul.l‘.lol.l..lul.l.lul.‘lo.l.n.ll..l.ll .‘\.\ P-- .n . U . Il n . . n--l.l'l.ll.

11111
lllllllllll
........

IIIII
llllllllllllllllllllll

:

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

...........
o e A R = g T e e

PCT/US2012/047657
!
/

& -w.
% % -
% 3

kg ! % ..r».ww Mﬂ
1|JI .!. . s g S Ny O Al il i i k" S A e B " i e "‘w % .
* A -+ -y % ! !

- *

e

i

I T T T T I

ll"c‘- ‘l‘-l

- g g

v .
- m . ..

T T

WO 2013/013177

HG.3
SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

" T e el ol [ O N Nl gl i | B

Al A oy o e T

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

e o o, o s o o o o ol il o o i il il Sl ool e o o 0 S S Lt 2 = A Al gl T T

HG.6

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

) . B 4
’
!
1
' )
' Fd
'l
.l
; 3
) ' ':
| ! t".
] 5 y
! 4
¢
3
S
. a“ A
]a YY)
. \Fd % 0 Y
) LLLYY"
;" .' pat \ oo
A\ - ﬁu'
‘ - . .:#F
2 .
! e
{)
\ : -
N 3
)
| "l
! *y . i
TI ii.l‘ \ .
‘1' ‘ : v :
'?hl\.;'. I : M “jaq
L . i TV B
1,
1
1 A" ' {
' ! '
“ \
{ . !
h Q\.‘ ] .
v @ )l 1'-
L ] \ '
. {
1, (K . /
[ h z i
1 . ‘. .

h 1.\ﬁ ;
II. l-r‘ ' I ' : )
1 3 . , :

| Y \ ‘“\“‘\m t‘
. e l
A Mo 1y
l.i . ll‘ . '.\m .t(g
4 i ‘q { .
l.‘ ' | '1. : r. - .l}
) LR
;b ‘l
7% ]
_ “Akiag’
::
..
i |
: I
P
'\ .'-'“ '
i .
l.‘. ,
'l"‘l '
20& ‘ ‘.' :““{l, VY 1Y 1Y AAANLY A SULMLLLLIALLLAGE St Shie
.3‘ *I
' l ‘. '
b IR
' \
M A\
* '1i1
] 1
V) LA
1K
g i i
13 \
g N

G,/

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

HG. 9

SUBMTITUTE SHEET (RULE 26)



PCT/US2012/047657

CA 02841978 2014-01-14

WO 2013/013177

gl M ¢ el -~
Ses, S l\. .“ r.‘ﬁﬂﬂ o e Em s e E R EEm LRSS RE S Dl h B R B e e Ll ™ P alr ol al it it ol T ™l ™ k™ il ™l t al e sl Nl i i " " -y Gy e " W W W ..
. -\- \.\- - T

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

111

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

-

"5_‘-'

—
oL
=B
. e
-~ - =
-
& . -
. -
- = - . . -
. -
-

W\

o TN PETTRE
e

&.

\

\

\

\ 1}
h‘
\
A
3
\
3
A
A
A
A
)
1!I
5
Al
. =~
3 ::. :
"

. 2 "

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14

PCT/US2012/047657

WO 2013/013177

e T P
- ') t |

Ho. 1

SUBMTITUTE SHEET (RULE 26)



CA 02841978 2014-01-14
WO 2013/013177 PCT/US2012/047657

i

11111111111111111

LA 'ﬁ\\'ﬂr\}k\\\\ ‘r\’:\\}}\’ﬂ‘ AL LA LA LA LA AR WA R RAA A LA I IA T A A il adtll. ]

A,

......................................

\

|

1

1

|

1

1

|

1

\

\

\

\

\

\

\

\

\

\

'

\

\

\
. 'I L i h) 'll"l R \ ] -u '!‘ 'll| T YN 1 -u "l "I '|. ' : ' ‘ o ' .
R Ry . ‘ .
' AR AR A AR A A A AR AR AR ' . , . ] . .
i ' | e R g
. . . I3 95 } ' " '. :

t ‘ . . X I ' X O A

4

}

4

y

\

\

\

\

\

\

EYLETIEY .

I': ‘. " Ay . ' x ‘\l!.

\ 3 ... . z .
i $1 1B Bobeghondil
TR

AAN \i\‘r'n‘n‘n‘n‘n‘;“s‘n } AR e

.........................................................

|,. |‘ \“-‘wmw\““\‘\\‘\x‘%‘q.a_‘.q.t.....l..".:l.h"."l _b ‘_‘l _‘ \:‘ .\ \\ \ ] i‘ M
$3 |
PR A A AR A R AR AR AR AR R AR o

(i

. R
1

» . .

. e

' 1

I‘,
!
1

d

SUBMTITUTE SHEET (RULE 26)



PCT/US2012/047657

CA 02841978 2014-01-14

WO 2013/013177

p= ||||.- i ...|.

T T T
g g o gl gl gl gt gt i gl g at.\:l...l-.ll_.l‘.\-]\ - I)JJ!..‘....I. =
o

T 0 0 0 — e —— o —— o — - -

e wr G e S S S o oo o -

-, o
iy .hh - -
R o e s e e e S QPR A e - i ~
K -’ ~ul e, - g ™ g™ ™ ™ g ™ *~ .
A T STl T A A il Gl gl ol . - . - ’ 5 -
= W il gl el el el S S __ = - - o e e ™ i il A’ ot il el wit” ki et k" il k" .
: : - ] s
s - PN . -‘.‘\l‘l‘l\r‘uluﬂl\ul.ﬂl‘.l\ulnllllfllulnlﬂln
= u.l - - . - o - ..l .
-t w - — ’ -] 8 y — - - “ e

l-“ 5 : il ~

S~ . - "
- i B o o B B S S o o o B B ol B - il — -
- -
' . - X
- . ~ o
- * 3 .
- . ® . -
- )
-
" ol 4
B - -
.
e * -
-
.
- .
3 - -

it it o

llllllllll
-

P el el -
R Rt e D O A

g T o Tt " W o "t P g e

e |

Ho.

SUBMTITUTE SHEET (RULE 26)






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - abstract drawing

