WD 03/ 041485 PCT/ US02/ 35835 ASSEMBLY FOR SECURI NG A WEAR MEMBER Fi el d of
the I nvention The present invention pertains to an assenbly for securing a
wear menbarostoai4sscavati ng equi pnent, and in particul ar, froT/edobasdssng an
adapter to a dredge cutterhead. Background and Summary of the Invention
Dr edge cut t er headASSEMBE¥FOR SEGURING AWEAR MEMBEReri al that is

underwat er, such as a riverbed. One exanple of a dredge cutterhead is

i | | ustrjelidedf the vemtionl7. 1 n general, a dredge cutterhead include several
arns 11 that extend forward froma base ring 16 to a hub 23. The arns are

equal Iy  spagpeGhrabomt ifeRtibRSSeAing RNGN ALEBMbW Fér acbung spiveal about

the central axis of the cutterhead. Each armis provided wth a series of

spaceg,a&ggémé ?g&g\/ajt%lgﬁégwﬂhgnf 3 ibgia%x\l;g{tﬂé'ﬁ‘i'or atta ah MRIaptrigread is

r ot at s cen axis’'to e e the earthen material. To

excavaje .t he &e i red swath of ground the cutterhead is noved side-to-side
as weldredge £y 9\’2\‘9 9-On account of swells and other novenent of the water,
the cutterhead will also tend to nove up and down, and periodically inpact

t he bdlackgreunthard Ssunmary of the Avamjan unj que cutting action, the teeth

of a dredge cutterhead experience heavy transverse as well as axi al

| oadi ng andreelgey cutipdiends aatei nged ofwil sexdevatingr eatharhanaieseh that iflown and
si deways. The heavy transverse | oading of the tooth is further engendered
by thmdepRariro'suehi Babal iverbé®. S€nd hexagimlencf bhatedge leettethead dsat ed

underneath the water. Unlike other excavators (e.g., a front end | oader),
the opRiRLREd W Fyufe 193/ Rigetiral, a dredge cutterhead include several arms 11

that extend forward from a base ring 16 to a hub 23. The arms are equally

spaced about the base ring and formed with a broad spiral about the central axis

of the cutterhead. Each arm is provided with a series of spaced apart teeth 12 to

dig into the ground.

In use, the cutterhead is rotated about its central axis to excavate the
earthen material. To excavate the desired swath of ground the cutterhead is
moved side-to-side as well as forward. On account of swells and other
movement of the water, the cutterhead will also tend to move up and down, and
periodically impact the bottom surface. As a result of this unique cutiing action,
the teeth of a dredge cutterhead experience heavy transverse as well as axial
loading and heavy impact jacking loads that thrust the tooth up, down and
sideways. The heavy transverse loading of the tooth is further engendered by

the operator's inability to see the ground that is being excavated underneath the

water. Unlike other excavators (e.g., a front end loader), the operator of a



PCT/ US02/ 35835 dredge cutterhead cannot effectively guide the cutterhead
along a path to best suit the terrain to be excavated. Due to the rotative
di ggi ng awbDios4@B5t he cutterhead, each tooth penetrates tla/poosssds on t he
order of 30 tines a mnute. as conpared to about 1 time a mnute for mning
t eet h. dradga quitashead casnot effectvepeguidaciiecujtashead @ng adgatidarbesur i ng

use. It is desirable therefore for the teeth to be easily renoved and

i nst al $udtthedemniain 1o lze edoavdtede for the cutterhead. As is common with wear
assenbl i es for excavating equi pnment, dredge teeth conprise a plurality of

integrally eéﬂé%@%ﬂaﬁ(/é giggn@actioh 61 iendutterh&gd, aaauinioott F@i’@étﬁtb@ needi ng

repl acenent, i.e., only the worn conponents need to be replaced. In the
exanpl u a*@d RARAL Bne 43, A
poi nt @re §r|o'l:1'n% 611?5&% Oara L%@Oﬁrﬂﬁ%t}gse ast gﬁra[ he arm 11 at a

Pcl gttt '$r2®ﬁﬂ'§§a3§§ a8 e ﬁ&fe%&ﬂ%%ﬁc&?i@?é#%nﬁﬂﬁ@ el e
base, and a forwardly projecting ngse 15 tQq holg t he, 0|nt 17. A.renovabl e
| ock 20Uling pisgvi Hetd QGS'W@@l‘lhlef%fg MetheelRftheld PP RAN Qc'éprgnt of the

tooth points 17. The adapter is held in the socket by a Iargs fillet weld
about insialledrounfirimine ddaintime foedhe entiertead. | Asoith MMV
cutterheads 1, the adapter 2 is bifurcated to define a pair of |egs that

are coaddegnbblrg for wxepvatimy teduimentn GredfegtectB) comprse a sulagality ofar e
wel ded directly to the armw thout a base nenber. Although the tooth points

reqw r Aitddpall néét@éilﬁﬁhsrsﬁf)'a%q%”ﬁﬂﬁlnﬂi‘e 3he HrRgast 6t ndehgiadeeding adapt ers
wedar and need periodic replacenment. However, replacing even a single
adapt ©lopbetndhieAEe ofll} e WERLdripéhdri@feéd to be replaced.
In the example of Figure 17, each tooth includes a base 18, an adapter
13, a point or tip 17, and a lock 29. The base 18 is cast on the arm 11 at a
particular location and orientation to maximize digging. Adapter 13 includes a
rear end 22 that is received in a socket 14 defined in the base, and a forwardly
projecting nose 15 to hold the point 17. A removable lock 29 is provided to
facilitate the required frequent replacement of the tooth points 17. The adapter is
held in the socket by a large fillet weld about the circumference of the rear end
22, In other known dredge cutterheads 1, the adapter 2 is bifurcated to define a
pair of legs that are configured to wrap about the arm 3 (Fig. 18). These
adapters are welded directly to the arm without a base member.
Although the tooth points require the most frequent replacement in a

dredge cutierhead, the adapters still wear and need periodic replacement.

However, replacing even a single adapter on a dredge cutterhead is a long



WO 03/ 041485 PCT/ US02/ 35835 process. The wel ded adapter must first be cut
off wwth a torch. Then, portions of the arm and base that were damaged by
t he renowsib oef4t4B® adapt er nmust be repaired and rebuilt. PETA®0Y/$838R new

adapt eryrh el ) ' 1 yibi cal | ntails.10-1

man- ho&rrs(%gg? 'ﬂ?ai\é\itey@ré.ﬂ %%?:tgr my%tEﬁdgtbgsc?@gﬁa@mfﬁ%gm%rgw’rﬁ?r%%9 ionis
unavoi le. e repl aci only,a single adapter. Moreover, in view
of thi gﬁ?eaﬁrgt %@éégg%&hagﬁ"%ﬁ%ﬁage%w t?‘ﬁf '%@PP‘W&i f tgﬁt@qla@@li/mlt beadapt er s
need repl ace né to ,iiak'g, the cutterhead out of operation. As a result, the
actual " '?;Frg'h sekvillt i GRaln A ngwiadanfer issweldediista plager . Thispeeckssni t h a
typical _cutterhead having 50-60 teeth a rebuilding process of the entire

cut t er Raiealyoaniails r tQniRr manoheurshper edaptenn- Hence, al lengthyeldbyt it @ avoi d
substantial |loss of dredging tinme,. nost dredging operations maintain

t hree dredging opetatéorhéadsasoidableasvdérhehent :ierpﬂa&n? tcﬁﬂ@%aginglénaéép@‘f:hange‘j
when one or nore adapter needs to be replaced, the cutterhead needs to be

r ebui | Moreoverf it DRVE oF tisEhe rd‘élié?- i i | pensi ve.
The mai ntaining of extra cu?ﬁtg?hea S %m?@&%‘é@éw#g%)ﬁgéé@m@ﬁﬁ %ezllegéonl y when
t he onggyi | | ' desjrabl e use, of resources. In one
aspect ﬁE:){?ﬂtte h%ﬁ%?%g%ﬁl{aﬁ%ﬁ@gﬁﬁaﬁ& Wﬁ%&@%‘f%@%@%@#%m §/a rggilhched to
the arm.f installatio nd renoval . The adapter is held to a base
on t heméar %@%F@@yﬁ'} OQGF%%ﬁag&PU%'E/n@PP {5 loRaRlt fedred méthre &ieddr wel di ng
t he adap eF]. In the preferred construction, the base and adapter are forned
Wit h E‘d‘&&{ eAg haxing S&60 teath a sebuilginaprocass obthe ennetcutieresaxbcaridt he
adapter from the base except in a release direction. A renovable lock is
used t@quirevewre hade600 evandicems.e Inf ah heffartiapt avoilir subgtastidvasss igi t he
rel ease di _rection. Wth a 3

dredging time, most dredging operations maintain three or four cutterheads so

that the entire cutterhead can be exchanged when one or more adapter needs to

be replaced, the cutterhead needs to be rebuilt, or if the cutterhead breaks.

However, a cutterhead is expensive. The maintaining of extra cutterheads that

are not used, but held only when the one in use is serviced is an undesirable use

of resources.

In one aspect of the present invention, the adapter is mechanically

attached o the arm for easy installation and removal. The adapter is held to a

base on the arm solely by a mechanical construction without the need for welding

the adapter. In the preferred construction, the base and adapter are formed with

complementary coupling configurations to prevent release of the adapter from

the base except in a release direction. A removable lock is used to prevent

undesired release of the adapter from the base in the release direction. With a



WO 03/ 041485 PCT/ US02/ 35835 nechani cal attachment, the adapter can be
easily replaced by sinply renoving the | ock and noving the adapter in the
rel ease dwpesniwass There is no weld to be cut, no need t®CTasar/ss88he base

and ar i [ - hours
for +efeshRficabaligcitaBht, 488 AR G Loy f@%@??%? bl retfoliRg
accord nce with the presen |nve can an n as as 10
i ot e or andghatinfir B Htlaptdhi the eR8E diBefiofon hor i Sneldld b 1
reduces downtine for the cutterhead, but can al so_make the el | m natlon of
an  entWl; 8ospeed t@ depai feadase and aiedprmpe sereplicalianpka waldy Assult,
instead of typically needing three or four cutterheads at a dredge S|te

only tuppased ko dd-hAymabhowe ded replaciag | ovaided aadapier, raicnechanigallyhe
present invention, the adapter includes a generally T-shaped slot that

recei Véﬁacfhe@pa@a;ﬁ@ﬁm actdrdanba il the peesertrintdietiordesrebe ahdnged dpesi ng f or
receiving a | ock. The |l ock, when inserted into the opening, opposes a wall

of the;fase ?@g%ﬁuﬁg@ 7195 id B&d Sﬁﬁﬂb%pF&/eﬂﬁéﬁ%lcﬁﬂ&%ﬁﬁ/ sWstdritmlyongue and

sl ot and t her [ds the a apt er to the base. I's common for adapters
f [

o v | B MRS Sor ﬁﬁe;%ﬁéw"eahr B B0l ‘*ﬁgff’é @é SUfARAE 6 Y 048
di scl d th d s) ot th db

el deqotte; MRATE, PUBANERO BloHPBrengTRL NS PO c kS & Foahl TSR openi ng
in the top of the adapter to prevent |oss of the ada&ter fromthe lip. A

bear i nfypinally needing m%@df%f auiterhiaagistat @ndreggetsile, BRYIWOPIIRIBE MaYaxi al
support for the adapter. While this construction well supports an adapter

on an baoeededng bucket, it is not well suited for use on a dredge
cutterhead. 4
In a preferred construction of the present invention, the adapter includes a
generally T-shaped slot that receives a complementarily-shaped tongue on the
base, and an opening for receiving a lock. The lock, when inserted into the
opening, opposes a wall of the base and a wall of the opening to prevent release
of the tongue and slot, and thereby holds the adapter to the base.
It is common for adapters of various excavators, such as a front end
loader, to be mechanically attached to the excavating bucket. For example, U.S.
Patent No. 5,653,048 discloses an adapter with a T-shaped slot that receives a
T-shaped boss welded to the lip of an excavating bucket. A lock is fit within an
opening in the top of the adapter to prevent loss of the adapter from the lip. A
bearing surface is formed at the front end of the boss to provide axial support for

the adapter. While this construction well supports an adapter on an excavating

bucket, it is not well suited for use on a dredge cutterhead.



WO 03/041485 PCT/ US02/ 35835 |In an excavating bucket, the teeth are
primarily subjected to axial |oading as the bucket is driven forward
t hrough twe ogioessl. However, as di scussed above, the teetPhTarsoasssedge

ﬁgtntnii ol o e vE R ol e 1Bl old Bty snbeRECtRRa) 29%'292&“’&26
adapt er

assenb@ﬁhéﬁ@?%ﬁ'sﬁ R efjoh iyl Sichde Lﬂ%veiﬁgg AR ReeY e oot h

point 6 tends to rotate the adapter apout ere ed boss ext ent
of theaBaYys.nbg teetycanddede teﬂmadparq §UBﬁCE? 1‘?5 eaﬂl@dr&@é‘t'?’%n of the
adapter results in the generation of resistant forces RL-R4 and high

st r ess&answarsadoadm duatiedhe imanngr insuhieh ithe lcyttemsiask is enatategh sinj thet he
corners of the assenbly. Although true point contact is inpossible, the

t er m i potegieth480 patatt} ithey adsptge 4ajpislid adritontheobobery awithv ex slightesiatei vel y
small area. In particular, the application of large forces R2, R3 at

" poi nt %lefa?éhéehﬁ)rfé%ét opaséé?ﬁblvasm@agpﬁé@moh% |drgR! é}@@ Iéé&tpép:mi@@l' l'y high

| evel s stress on the conponents uch high stress levels, in turn,

ﬁ?ﬁife%?ﬁé%evfoﬁéﬁ%%@fﬁ‘*%‘ﬁdes“’ﬁcﬁ%%?gé%‘aiﬂépﬁ bR ARy oo
| ead to rattl mpQ ent (1)fng use.

Such P eYBAGOLING e Clear e g mtbsﬁga%%é#bné&o PR

ordinary digging, such as with a front end | oader, fines becone |rrpact ed

bet weefha Adaplghretsdndhe gesesafionelirepigtanti fagesdR1-5ifaad high giressesat ed

even when wearing has created | arge gaps between the parts. However, in a
dr edgi bgingpgeaeraiad threuglat essentialyps‘poimd”’ fdomtacts ninathle otarners tOIﬁethgaps and
prevents the build up of fines between the parts. Since the gaps between
the 5 assembly. Although true point contact is impossible, the term is used to identify

large applications of force over a relatively small area. In particular, the

application of large forces R2, R3 at “points” on the front of the base and the lock

7 place exceptionally high levels of stress on the components. Such high stress

levels, in turn, cause greater wearing of the parts at these locations and a

shortened usable life of the parts. The increased wearing also enlarges the

clearance space, which can lead to ratiling of the components during use. Such

rattling of the parts further quickens wearing of the parts.

In ordinary digging, such as with a front end loader, fines become
impacted between the adapter and base so that rattling is reduced or eliminated
even when wearing has created large gaps between the parts. However, in a

dredging operation, the water sweeps the fines in and out of the gaps, and

prevents the build up of fines between the parts. Since the gaps between the



WD 03/ 041485 PCT/ US02/ 35835 parts would ordinarily remain in a dredging
operation, an adapter mechanically attached to a boss on a dredge
cut t er heawolwg/osu4khown constructi on would continually rat PCe/sgasis3t t he

b e_| 1N _Poi contacts al ong the front
a(r)IZSr ZE%H%?B tsﬁlgegjggnp%y{ré{r!(}%?{eg‘vgr&%@}p@eo ‘?{gﬁéri"n%% aﬂég%erc'@ﬁgﬁg'ﬁ'f:?_ swept y
I nt f the gaps between the parts with the water, the I nes wou
:agt aafi a?ﬁ%%ﬁpoﬂ hté%scél%&r Png'feﬁjg’ec SHB%'EWGC‘OW tth&NBwR: SORYryationhuiould

exacer bat e aring of the parts. Consequently, adapters for dredging
oper at CBRUNUA Yy EatHo t agRing)y %@@ﬁsn%@%dﬁpeamﬂgf applyclage tloadsiéndpeidye
cutterhead arns. However, these shortcom ngs are overcone in the present

i nvent contasts atongt thadapntearsd ireardokethgi adagteet Morasvére sineehiiai frddd Hreat t ached
to the arnms. In particular, the front of the base is curved and in contact

wi t h aconsiahtlyrenept intoaind 6aNbf tHe bhes PEMBAT theSards WitiiHe walenii de | oads

push the adapter in a rotative manner, the arcuate shape of the bearing

1l shape’ of ‘the bea
Cont act or 1 A RN RiAQRRCas (PSRRI cbheBURa TG P 1ttt o
Cor nor SXArCTPRILHERNNY of 15855  EBnSRaTE R, GRS on o Bparaars | °

. i S
ot i r ehBePefigeRik Baes rectianialbimtiachPao de dedoe auerhend ATDar 1 and, | n

turn, substantially |engthen the usable |life of the parts. In a preferred
const r uct i ohloweer,athegat shasteamings e fousssordefin ribe sprbsent aventiegsent s t o
mai ntain substantially full contact between the bearing surfaces of the
adapt ethadratiaptershinsdredgihey tdeth leamobée 2nettnicly ateidheeiado taaaayer sip | oadi ng.

In addition, the rear bearing surface of the base and the front of the | ock
are al partieular, the front of the base is curved and in contact with a complementary
abutment of the adapter. As a result, when side loads push the adapter in a
rotative manner, the arcuate shape of the bearing surfaces enables the surfaces
to remain in substantially full flush contact with each other. This full contact
arrangement as opposed to a point contact greatly reduces the stress otherwise
experienced in the corners of the components. Rather than having high loads
applied essentially as point contacts, the loads are spread over substantially the
entire bearing surface to greatly minimize the stress in the parts and, in turn,
substantially lengthen the usable life of the parts.
In a preferred construction, the arcuate bearing surfaces define spherical
segments to maintain substantially full contact between the bearing surfaces of

the adapter and the base under both horizontal and vertical transverse loading.

In addition, the rear bearing surface of the base and the front of the lock are also



WO 03/ 041485 PCT/ US02/ 35835 preferably formed with simlar arcuate surfaces
to likew se maintain substantially full contact between the |ock and the
base. PreWeriabkmssthe radii of curvature for the beari ngPSufizso®3m85t he

front Bf%?er{aﬁgf ﬁo?ﬁeﬁ%tﬁgﬁlgﬁia\% art ﬂgr’r%iw%gfra%f% ;t8 Eﬂéé\'ﬁlfsesl?\%taﬁoéﬁﬁstaﬁtfhll?”Ot her

aspect nventi on, W th excavators ot her than

dredge, cutterheads couyl d,al so benefited. by, i ncorpat.ati ng t.he . curved
bear i n@ﬁﬁ?ﬂ”&%{liﬁ\ﬁseeﬁ‘%f&%'&%’a‘gg‘? EPS?'hﬁﬁfﬁé l)é’rt%el %%H%Jt%‘g\latﬂgepgo& of the
present invention, the lock is formed to tighten the connection between
the bathe Berringigwiese atsheifsonteandhrepy<nibe adapien prginate frgny ﬁ1%§afaﬁd t her eby
| engt hens the useful |ife of the tooth. The above-noted '048, patent

di scl op@ist.a | ock with a threaded plug that tightens the adapter on the
boss. Neverthel ess, the stress and strains of digging can work to | oosen

even an i njn amdthyr hgavinese Hveation @ mMeas wsmbdefor ube witlpkeavaters! stil |
shift and raffle against the base resulting in increased wear,

par t1 culrdt | thalt BfbdgBCclidieRtsduaIIE Yals6  bed pkfifdd By Ridbrydatifg theadi ng of

teeth on a ge Cutter Further, wth a | ooséning assenbly, there

woul d n i i 2V | nt the conponents from
rattl |€‘§V8§h%ﬁﬁﬁgssé‘r@?§§?’§$8’?§é/d %ﬁ&ér’gé@térﬂté%ﬁgé&wﬁth anot her aspect of the
present invention, the laock further ingludes a resilie I t hat
cooper at es @lpptgﬁr aggeﬁ[og&hq BFG%?&?M"&P on, e Jogk '@ﬁ&ﬁﬂ@ﬂéﬂ?’gﬁmgn t he
adapter and base even after |oads have introduced wear between the parts.
The r eeonnestioncbeigen the basgwars adapier wieightenscr assembly; alledatesrs. The
actuator initially pulls the adapter into a tight engagenent with the base
and dr matlingemd ihgrebynlemgthenst theatsedul life of the tooth. The above-noted ‘048,

patent discloses a lock with a threaded plug that tightens the adapter on the
boss. Nevertheless, the stress and strains of digging can work to loosen even an
initially tightened arrangement such that the adapter will still shift and rattle
against the base resulting in increased wear, particularly with the high frequency
of penetration and varied loading of teeth on a dredge cutterhead. Further, with
a loosening assembly, there would be nothing in a water environment to prevent
the components from rattling during use.

Therefore, in accordance with another aspect of the present invention, the
lock further includes a resilient element that cooperates with an actuator to
maintain a tight engagement between the adapter and base even after loads
have introduced wear between the parts. The resilient element is sandwiched
between a pair of rigid members. The actuator initially pulls the adapter into a

tight engagement with the base and draws the rigid members together to



WO 03/ 041485 PCT/ US02/ 35835 conpress the resilient elenent. As | ooseness
begins to develop in the assenbly due to wearing, the resilient el enent
expands twodatpess any shifting or rattling of the adaptePcCorusphasshase and

th b i ' £ 1gh . 1 h igid
rember@ ity dhd st Fp e He SRE Bheet e R B0 oo, LB RReRRL G, U™

' f th ilient el t. Ip thi , the rigid nmb
i L1 248, 10 SRR I EPoilisek eleaent Sxiangt 1, daBPoR AT IAIING,  and t he
base, and which also protect the internal resilient elenment from premature

f ai | uref theradaptaron therbassi ang theseby medetaing tighkengagamenidaiveendharns in a
dredge cutterhead have a broad spiraling configuration. As a result, the

t eet h eactomponens. fTremigidemambens atso preferablydiavenableashone siopxthat ze
digging. Since the teeth are nmounted in different orientations on the arm

care paleRB &Ie8iveocEfiptEstidmat tRAFdbIRIRRIGheht IPttiBavay, thesididoned on
the arm This additional positioning procedure further |engthens the tine

neede | NSt r Sl e

T st efhHghS ity ¥oHn%e ABICFIoBIc a8 Yontl ek bRiace e abiafor BATRC O
around_t he first. nted.,adapter. to th forma t . properly
ori ent a%%é%@%@%@ﬁgﬁﬁhBFﬁ?%ﬁ58H“F%@mdPgﬁavhﬂeﬁgzﬁﬁ%ﬁiﬁ?ﬁﬂégigﬁﬂéﬁ%ss, this
design still requires a careful, tine-consum ng procedure to initially

pl ace @maceRupl beingp\asigadedon the arm as wel | as the extra work of
pouring and curing the resin. As can be appreciated, since there is no

gui di ng basAsidiscussedi above,wbiadiatigs of aadegsioer sutterhead Bane a dueadas in
Figure 18, it is nearly inpossible to properly position each of the

adapt eggirdling configovation. gdisng mfsuitc itten deeth Mackoprmjectairom thenaemdaiedge cutter

do not have a uniformconfiguration as they extend fromthe 8
unique orientation to maximize digging. Since the teeth are mounted in different
orientations on the arm, care must be taken to ensure that each adapter is
properly positioned on the arm. This additional positioning procedure further
lengthens the time needed to install new adapters in past cutterheads. In the
example illustrated in Figure 17, a resin is poured into the socket to harden
around the first mounted adapter to thus form a recess adapted to properly orient
successive adapters for the dredging operation. Nevertheless, this design still
requires a careful, time-consuming procedure to initially place the adapters
properly on the arm as well as the extra work of pouring and curing the resin.

As can be appreciated, since there is no guiding base in the direct welding
of adapters to the arms, such as in Figure 18, it is nearly impossible to properly

position each of the adapters for maximum digging efficiency. Moreover, arms

on a dredge cutter do not have a uniform configuration as they extend from the



WO 03/ 041485 PCT/ US02/ 35835 base ring to the hub. To avoid the cost and
trouble of having to make a specifically shaped adapter to customfit each
desi gnat ewOlosoatsBdN al ong the arm the adapters are for nPATIUS0N38885 a
general fit on the arm As a result, the fif i typically | oose, thus

maki ndase E!Ogntonmee%é!pffi-r&ﬁb’ol‘ﬁ%?ﬁ &8@?@‘%&9?6'@09& '%i%t"@?‘%e fbr

wel dirng. Digging efficiency is therefore usually lost in the inproper

mount ispgcifisally akapedadaptes ta cusiony it eagh designatedlecatian alopadhe M he
present invention, the armis formed with a plurality of spaced apart

| ocat ahe faclaptérsare fatmed to haver @genedhd dit oh theearar.mAsoa reswhdhe it i@si ti on
the teeth at the desired orientations. The |ocator formations each have

the sapmicsiy oise! Husapakingut avésmoral difieulfo phsperlyosostidrathieoadaptet ati ve to
t he surrounding armcontour may differ so as to properly orient each tooth

for t .11 CcW:ar: ! I jynvention,
= sepdPEPRing: Hidding BAfioRey B BRMLARTLE 168 FRedrpAGhe o fitng
formati.on tingly fit wth the |ocator formations so as to support and
posi t iGPUe ge%éﬁtag‘#'%g%w on the arm As a result, each base can be
formed wth the sane sha{:)e I rrespective of where al Qngfthe armit is to be
mount ed. MJPe@nelher aspset istoe Rresertidpyesiion; hg A dsfosmed WM tde dredge
cutterhead in an easy, accurate and quick nanner. In an alternative
embodipteralityobf shacédhapart losatar feenations algngt e frontpdae Ofdhe APt itdg
formation to match the | ocator formations provided on the armso that

vel d- giropeiyp tpisitionathebeetiagit| thesdesireedorientptiopser Tiwsiadator tonmeliensar ns.  As
with the bases of the invention, these adapters can each be made to have

{ Ee Saéﬁ%:hsﬁ%tﬁé‘gaﬁ%séﬂdctﬂ%iddn‘ﬂ@@ﬁbti%ﬁ[ BREGUGh tridieanentaivhs sélatier e al ong
e armthey are to be nounted.
to the surrounding arm contour may differ so as to properly orient each tooth for
the particular location along the arm. In one aspect of the invention, a separable
base member is provided with a complementary coupling formation to matingly fit
with the locator formations so as to support and position the adapter properly on
the arm. As a result, each base can be formed with the same shape irrespective
of where along the arm it is to be mounted. Moreover, these bases are adapted
to be positioned on the dredge cutterhead in an easy, accurate and quick
manner. In an alternative embodiment of the invention, a weld-on adapter
includes a coupling formation to matich the locator formations provided on the
arm so that weld-on adapters can be easily secured in proper position on the
arms. As with the bases of the invention, these adapters can each be made to

have the same shape and easily positioned correctly irrespective of where along

the arm they are to be mounted.



9 WO 03/041485 PCT/ US02/ 35835 Brief Description of the Drawings Figure 1 is
a front perspective exploded view of an attachnent assenbly in accordance
wi th the woasent4ss nvention. Figure 2 is a perspective vi ewCofusa2/biss®e in

accor dép%ﬁ%%ct}?ttf@l §fﬁ;&sﬁe35t5? Lnvention in conjunction with an inmaginary

sphere. . WYY ew of the base. Figure 4 is a side

el evati onal _vi ew of tl?e base. Figure 5 s a perspective view of a portion
of an arm of IR leiggR fronk Pessnesiiveaxpidest Vanw < an aHachmept ageemblynvent i on.
Figure 6 is a top perspective view of the base positioned on the arm

Fi gur ein7ageordaneswith éhe prasent invendianof an adapter in accordance with the
present invention. Figure 8 is a side elevational view of the adapter.
Figure 9 i sFgure? ¥ arperspective vibw aidadase. inFacgordarnde withathe gxpbenied
perspective view of a lock in accordance with the present invention.

Fi gur ejink&ntién i ebMiAnSHdH Rith @dmadifiyy@phbhe | ock. Figure 12 is a top plan
view of the lock. 'Figure 13 is a perSpective view of the lock. Figure 14 is

a Cross-sec ‘%‘3“?? i¥iaqﬁ/g$g?f5 O%VJ BF{ﬁet@é%‘aer.‘ along line XIV-XIVin Figure 13.

Figure 15 is p sc ic view of a tooth in accordance with the
Figure 4 is a side elevational view of the base.

Figure 5 is a perspective view of a portion of an arm of a dredge
cutterhead in accordance with the present invention.

Figure 6 is a top perspective view of the base positioned on the arm.

Figure 7 is a rear perspective view of an adapter in accordance with the
present invention.

Figure 8 is a side elevational view of the adapter.

Figure 9 is a top plan view of the adapter.

Figure 10 is an exploded perspective view of a lock in accordance with the
present invention.

Figure 11 is a side elevational view of the lock.

Figure 12 is a top plan view of the lock.

Figure 13 is a perspective view of the lock.

Figure 14 is a cross-sectional view of the lock taken along line XIV-XIV in
Figure 13.

Figure 15 is a top schematic view of a tooth in accordance with the

present invention under side loading.
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present invention under side |oading. 10 WO 03/041485 PCT/ US02/ 35835 Fi gure
16 is a top schematic view of a prior art tooth under side |oading. Figure
17 is a peoIpeedBye view of a prior art dredge cutterheadPCFUy02/8583I8 i s a

per specti veyvi ew.af. anot he ri.or.ar r er h i 19 is a
perspecti veF\ﬂugﬁv@f'SﬁﬂﬂBls E’%’E‘aé{ﬁé(fﬁv}éf&’f %’&Eﬁ? galctghﬁmaurgﬁz%é%e E’ngqen anot her
enbodi nent . _Fi gure'_zo iIs a sjde_vi r%g/ of ,an alternative we] d-on adapter.

Det ai | ed DeEU®i’dR adrerspretivspafiow 0L @ REQs Gt Hheros cyiler ent. invention
pertains to_an assenbly for securi n? a wear nenber to an excavator. The
present i nvEiguren 8iis apearspesiivarigw olianether grior adudiedge cuttedeéal. on a dr edge
cutterhead because of the ability of the tooth in the preferred

const r uct i oRiguve H&tis ar pevspértivendewerd ayweld=ors sdaster hmahted onyapdrealgeof a
dredgi ng operation and danpen rattling of the parts. Nevertheless, a tooth

i N acgeR ARBRSHHHr ImbdmeRESENt i nvention could be used with other
excavators. Additionally, other wear nenbers used in excavating equi pnent

(e.9.. Shropfiike AAUBE IR &7l oty DRIPRTRAbvent fon. | 1

accordance e presen nvention, a ncl udes a base or nount
32, an_adapt 34.. ol (Juot._sh nd a . lock 36 (Fig. 1). The tooth
componBf @Hhesgf'p?‘ﬂoﬁ’e%%@ @éi%fﬁﬁaﬁ%m%f'@?aﬁ ve terms, such as up and
down, even_though the operation of the dredgi ng equi pnent will cause the

teeth to afbanbreagny Bventiane PEraineip agn oRsSeMilysir ipe@HinG s W8 used for

expl anation purposes only and should ordinarily be understood with respect
t o t hemenimar &0 i am excavAiayur eThe present invention Is particularly suited for

mounting a tooth on a dredge cutterhead because of the ability of the tooth in the
preferred construction to better withstand heavy transverse loading typical of a
dredging operation and dampen rattling of the parts. Nevertheless, a tooth in
accordance with the present invention could be used with other excavators.
Additionally, other wear members used in excavating equipment (e.g., shrouds)
could be mounted using the present invention.

In accordance with the present invention, a tooth 30 includes a base or
mount 32, an adapter 34, a poin’;‘(ﬁot shown), and a lock 36 (Fig. 1). The tooth
components will at times be described in relative terms, such as up and down,
even though the operation of the dredging equipment will cause the teeth to
assume many different orientations. These directions are used for explanation
purposes only and should ordinarily be understood with respect to the orientation

in Figure 1.
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11 WO 03/041485 PCT/ US02/ 35835 In the preferred construction, base 32 has a
| oner leg 38, a front body 40 and an upper leg 42 in a generally U shaped
confi gur aWD®R/0§HBYS. 1-4) that waps around the front edg@CaAISoi/3mB5 ar m 48

of a cutter f nhanced s rt. _The base is preferably a cast

one- pi ece ppﬁgﬂ%tp?%fﬁgrted?%oqsi?rk@ﬁ&gg’at%@%P‘ﬁ‘?l?y%"‘(ﬁéI"éﬁ! 8§, afantbedy#Ade
mechani cal | atta&hed Qr constructed as a nulti-piece conponent.

Al ternéﬂﬁ/%'ﬁ VWPPEREDHAZ dn dogeneraly Hrshapedocenfigusatioraigs.dt4)ubauweapshat i s
cast as a unitary part of the arm (not shown). Lower |leg 38 extends only a

short dirednchdke dicsv pdgel 4hef ari dem44B of aacuiterh@adaor lepthighcéd suppoRe oni tt ed
or provided with an extended construction. Upper |eg 42 extends rearward

al ong dineubpse isipeférablyl aacast MhaapibcNSIoMes tiat ORI G HENAINI WAL i on 56
for securing the adapter. Since the lower or inner side 47 of an-"armof a

dr edge wekling! BRR<boutd BY Saabrbhicell latiRreacsP Sonk GGl 1 thyifgildaur ati on

Is preferably formed to be on the upper

Ne I ' ' i bl e. For i , th
eos. coariongat, AREREER, SBAEY RoURSe Bdnoee Befiass isarbﬁﬁixe%‘?l@% d b

I ded bot h _of h d.| id f th . Th 38, 42
b boly 3R et Hallemuatho BBArmEras SRAWE)."sur face 54 that faces the arm To

facilitate effective welding of the base to the arm the inner surface 54
i s shaped t b0%Egh4eq 38 axternds enlyar shod distapce @longua lowet bislepsT of anmof ar m 48
It opposes. The base is welded to the arm along substantially its entire
per i med8ralthoughcilimdyybé iomittéd obprevided with aruéxtentieddonsiistion! adpder ext ends

rearward of body 40 al ong upper side 55 of the arm to define coupling
conf i glegatRoextefds orcapratd afthgt BA BB Side BBeofcaHA! A8%nd includes a
coupling configuration 56 for securing the adapter. Since the lower or inner side
47 of an arm of a dredge cutterhead is more difficult to access, the coupling
configuration is preferably formed to be on the upper or outer side 55 of the arm.
Nevertheless, alternative constructions are possible. For instance, the legs could
be reversed on the arm or a coupling configuration could be provided on both of
the upper and lower sides of the arms. The legs 38, 42 and body 40 collectively
define an inner surface 54 that faces the arm. To facilitate effective welding of
the base to the arm, the inner surface 54 is shaped to substantially conform to
the contour of the portion of arm 48 it opposes. The base is welded to the arm
along substantially its entire perimeter to securely fix the base to the cutterhead.
Upper leg 42 extends rearward of body 40 along upper side 55 of the arm

to define coupling configuration 56 for securing the adapter. The coupling

configuration is preferably an axial T-shaped tongue 57 that slidably engages a
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configuration is preferably an axial T-shaped tongue 57 that slidably
engages a 12 WD 03/041485 PCT/ US02/ 35835 conpl enentary construction 58 on
adapt er 30 oBlomashel ess, other constructions provided w PoTAIS02/233% one

pase. CROMSHREREY rRlCHhirTe B achoi R Soh e, BrndrlforRfaBNass 200 Re,
Phar . riouras Wb AbIRR e el exencing seaee! CBERS Nordag il o) *

shaped tongues, or a slot having T, dovetail or other shape. In any event,
the ubeadaptey andihe basy. Ha exampleai heatouplingeoaniiguisiva 5equidd’ o enabl e
the adapter to slide past the body and couple with the tongue. The rear

end webimed as wiiper géregratly Tesldpeestorguessudteas iandpvatait tongue@nadethbeed t o
engage | ock 36. As discussed nore fully below, the rear bearing surface is

prefer atadictaly biesderPireh elyakthetridal hi2emer, 6WRY Mons@ehbtidal segnent
(Fig. t%‘)?édeNs(C)ELt hel esg&f a fleat rear bearing surface could be used, albeit

' AeRIoN ekl b Ioen B TERE RS P B, oy B ey edge, s

of ar SISt orce eto rrng use. In the

preferred constryction, the body, includes_sidewalls, 50 0 nd bottom
wal | s ‘@Reré@gaﬂfﬁ%ﬁrqq?%rﬁxtt%%% i'ﬂlgguysd‘rp%§ %@O\gel'\r,@($'r 3ﬁtt%§§ﬁp%g%%%rface 68
has a convex, curved shape, as  discussed nore fully below, to maintain a
subst safapien o slide pastdbedmislyaand gpume yith- HieptopgbRt akie Eﬁi’rrfeé‘éiewﬁﬂ%% he

adapter during transverse loading of the tooth. In the preferred

const rupper deg 42r defindsearrean bearingserfase 66fadapied te emgagedpeledbcahs segnent
(as illustrated by the shaded portion in Figure 2) to acconmobdate

t r ansv@ississeaamong fully dejoveli thectdapmeasinghsartaces isdprdferatidy cupedraind oads,

downward |oads or virtually any |load that applies a force transverse to
the | ongsi pefdtabiy eféfihes a convex spherical segment (Fig. 2). Nonetheless, a flat
rear bearing surface could be used, albeit with reduced benefits.

The body 40 projects forward from the front edge 44 of arm 48 to resist
the forces applied to the tooth 30 during use. In the preferred construction, the
body includes sidewalls 50, 52, top and bottom walls 64, 66 and a front bearing
surface 68. The front bearing surface 68 has a convex, curved shape, as
discussed more fully below, to maintain a substantially full face contact with a
complementary surface on the adapter during transverse loading of the tooth. In-
the preferred construction, front bearing surface 68 defines a convex spherical
segment (as illustrated by the shaded portion in Figure 2) to accommodate
transverse loading in any direction, such as, side loads, upward loads, downward

loads or virtually any load that applies a force transverse to the longitudinal axis

69 of the tooth. Nevertheless, ’bearing surface 68 could be formed with a surface
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69 of the tooth. Neverthel ess, bearing surface 68 could be forned with a
surface 13 WD 03/041485 PCT/ US02/ 35835 that is curved in both horizontal
and vertiwelo3gdiretti ons but is not spherical. In this typeTafSorsssss ructi on

the radij, of curvature for either of th curved .di rectjons oul.d be fixed
or varihabis€uries Bhelh harienga anirvssal AUEEis B P aoh PR BEH, Oh
curved shape in only one direction, although with reduced benefits. For

i nst artype dfecanstiyiciionftheerasli efocuryaiyse Jor &%Ber Proath erMed iBIGEHANSs or
vertical direction or in any particular desired direction. However, when
cur veccduid belfixedooevdiiatdet i Moreovag the dieasingfsurfackeat® coulet be prevddednl y be

mai ntai ned for transverse |oading in the sane general direction as the

cur vatwitie aodurvb@ drede ihgoﬁlgrdn@cﬁirecﬁmﬁ, anitHoush (ih redlicedl wenelits. v &our e
defining bearing surface 68 is based wupon the relative gap that exists

bet Wegﬁs{aﬂgebggggﬂgdsmf‘cea@@p &id C}Féﬂ&:un}é&etrﬁwy 22h6HEGANee viestidAr med

bet we P 0 ensure t apter can be” coupled to the base,
especially. along the couplin i | 0 ter 1.0 S

appl i crecfofisd Poaok Hteueh e SR AEECR | Ho el IR Eded g Sng the
sides close at diagonally opposing,caorners formng.a c | £ 1o oppose the

| at er a9ne digagtion, the Klesiad fB’EFﬂﬁ@é?? e B DE R t%'&ﬁaﬁg?ﬁ?@&fq{ggsame
along the front end and the rear end of base 32, then the center of

r ot at i loadiag in tlee sdmst eenatal dirgptionas thpourvatiee ﬂﬁﬂi‘ephﬁaﬁmgl\ﬂ%fﬁ%ase 32 (i.e.,
the md point between bearing surfaces 60, 68). However, if the gap is

snal | er at Tme radidisatorcemiprof curattte defihiag leearing shdace a8 isbasedof
rotation will be closer to the end with the smaller gap depending on the

e R D e 0 ZhPTVe POuEr (e end wi 1h
instance, a clearance is formed between the parts to ensure the adapter can be
coupled to the base, especially along the coupling configuration. When a lateral
load is applied to the tooth tip, the adapter will rotate until the gaps along the
sides close at diagonally opposing comners forming a couple to oppose the lateral
load. If the gap between the base and the adapter is the same along the front
end and the rear end of base 32, then the center of rotation of the adapter will be
at about the mid point M of base 32 (i.e., the mid point between bearing surfaces
60, 68). However, if the gap is smaller at one end as compared to the other end,
then the center of rotation will be closer to the end with the smaller gap
depending on the amount of the disparity between the parts, i.e., the greater the
disparity in the gaps, the greater the center of rotation shifts toward the end with

the smaller gap. In the preferred construction, the center of rotation is used as

the imaginary center point for the radius of curvature. As can be appreciated, the
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the smaller gap. In the preferred construction, the center of rotation is
used as the imaginary center point for the radius of curvature. As can be
appr eci atwo,030ha8314 WO 03/ 041485 PCT/ US02/ 35835 ai tt er en®€3/Uusn2/53385

cl ear anmesrahosgirt e §Ib§%c@°&lbﬁ%§§p§%§ ROGRS bé R AEinGh TAE BEFandd ONY the

top and bottom of the base and ter. I'n thrs construction

cur vat | | i .on_| ferably, different. than the
cur vat ulérrkgnq ﬁqé '? ﬁ%t@{edr 'ib %@gﬁ{ 8?rt@§ﬁa(§% ghaaagk&%gﬂc’:o?? ég'ﬁoﬂq’%twci'ﬂ@ ci ng of
the differ . cl,earances,., |I,n the preferr construction, as shown in Fig.
2, the Cpglﬁ?mﬁeglr*h?ghgﬂ??'?}@lad'r%@'qnsgc?ﬁe\%%@g&nd&ﬁée@éhﬁn\KB@ CHEVEHEN N bear i ng
surface 68, although they could be different. Accordingly, the rear

bear i ndh& urartiedl EifRctien vé0 i a8l tpncemesrentk tonitimapasingdiok cthes elifferbov e f or
front bearing face 68 (e.g., with curves in one or nore directions).

Pr ef er &lsiayanegse rear and front bearing surfaces 60, 68 are defined by
radii of curvature that initiate fromthe sanme point that matches the

center of rn #eé prefefretionadtaptict, astEhEWein FH! 2, tiRe YoRVio Surfidd ection

of the parts under heavy |oads, there can be sone divergence of the points
defi ni i I t | urf aces.
Furt her? '3 canvechit theanfe e 4 o ed G suriith, AL AMERGy 258 L0803 | 0

poi nt fing ius. of, curvature, or it can even be flat, though
such aB@fgﬁ%ﬁfuc%%ﬁ&@gM’aﬁﬂﬁpg@é bedjing Sudpre can ben vated igciheasameear of

t he base. Hence, the front aFd rear bearing surfaces may have the sane

cur vat (BRNCHAS (%W%lbssr%{/al%‘? o) freRt beatng igsbli(eg. with ouivesdr one.@. , where

the radius of curvature originates at the same point even though they may
each hBERse dilirgcions). Peefgrably, ther rearaapd efrontf bearng eurfacesf60,r 68 adrieon of t he
adapter, as discussed above, is closer to the rear end than the

defined by radii of curvature that initiate from the same point that matches the

center of rotation of the adapter. However, due to unavoidable deflection of the

parts under heavy loads, there can be some divergence of the points defining the

radii of curvature for the front and rear bearing surfaces. Further, rear bearing

surface 60 can have a widely different starting point for defining the radius of

curvature, or it can even be flat, though such a construction will impose higher

stresses on the lock and rear of the base. Hence, the front and rear bearing

surfaces may have the same curvature, but also may simply have corresponding

curvatures, i.e., where the radius of curvature originates at the same point even

though they may each have different lengths. For example, if the center of'

rotation of the adapter, as discussed above, is closer to the rear end than the

front end, then rear bearing surface 60 will preferably have a smaller radius of

curvature than front bearing surface 68.
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front end, then rear bearing surface 60 wll preferably have a smaller
radi us of curvature than front bearing surface 68. 15 WD 03/041485
PCT/ US02/\8683/41B® front edge 44 of arm48 is preferably pCcowiSdzsssssth a

xcavat i g 105t RN dQBapr éfgéf?ﬁe%@er%o%%a‘b[\? FiSehBH oY 3 PRBe oo

I ncl ud t hat projects frgma recess 71. In the
pref er sgé‘g%%%g’%?ﬂ‘%‘%g@'e gc%?(;?r t]%g {Q%WC%‘@"W& teel. (Hbarmwith
apartl | ar ;sh core in the mild. The core is placed in the nold in

the or PERIEHRA&SY H’@(ﬁ‘t’f%C%@ﬁprMW'%B@W@@@'%&@M\%? 70o(Fig-H) arm 1n

this way, there are no difficulties in positioning the adapters on the
arnms. el projeaisdromas eacess Tdasin the préferradeonstratiiandachriosdtoesosdis desi r ed
orientation for the tooth. In the preferred construction, the | ocator nose

pr oj ectastf anpad ofethesarnd With ar particular shepéd edte afar fﬁolé‘r MHEBeorER t rough
surfaces 72 in the bottomof the recesses oppose the inner edges 53, 54 of

Lhe 51 geiel! i 18 mBR P HelsidiAsord hoblied (8SGSIRORG At b KRG ST!

gap. T |s gap al so enables t operator to nore e from

74, 750 1he AR T B e naﬁh%f Sl TSP B 2

application d. The i ncl udes_a, coupling formation 78 that
i nt er a%{@swﬂ?{i ?Qf\éﬁ?'b@%%? ﬁ)o t'i”o 88N 48 g reaaywowagis tthe fasied
excavating tooth for maxi mumcutting efficiency. In this construction, the
body 4@rieratign & the tgeih. nes a pocket 77 that matingly receives the | ocat or
nose 70 to properly position and support the base on the arm The side
faces 79 anlh theeprefendd fconstrattiar, thedecatdr hiobe quejeats froonalrecesy any
surfaces defining pocket 77 to

formed in the front edge of arm 48. The irough surfaces 72 in the bottom of the

recesses oppose the inner edges 53, 54 of the sidewalls 50, 52 of the body of the

base preferably leaving a small gap. This gap also enables the operator to more

easily cut the base from the arm if needed. A space 73 preferably exists

between the outer surfaces 74, 75 of sidewalls 50, 52 and the bevel surfaces 76

to accommodate the application of a weld. The adapter includes a coupling

formation 78 that interacts with the locator formations 65 to properly position the

excavating tooth for maximum cutting efficiency. In this construction, the body 40

of base 32 defines a pocket 77 that matingly receives the locator nose 70 to

properly position and support the base on the arm. The side faces 79 and free

end face 80 of nose 70 fit against complementary surfaces defining pocket 77 to

properly orient the tooth on the arm and provide support for the boss in addition

to the welds. For this reason, noses 70 preferably have a considerable forward
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properly orient the tooth on the arm and provide support for the boss in
addition to the welds. For this reason, noses 70 preferably have a
consi der awbDe3fponssmr d 16 WO 03/ 041485 PCT/ US02/ 35835 ext enPCONIS02/85835

pr of e eabroens! e 8o di cHRSRBIER, Y RBREON R Wby E BB Oone

trough surfaces 72 and wt rangé

Never t r eat nose.extensi ons, coul d ' d. The wear
marrbern‘?hsﬁE’eey%pﬁ(ra%Fdé%%a%%ﬁcgﬁggchgwgg[n g rafige of OLHagg go gv}gr'm'b%?-t i on 86
t hat n&unt ht'o ba]se 32 and a front xﬁ)ort_i on 88 for holding a point or tip
(not SMﬁ'ﬁ.eFﬁs't RESY Yt ek Nosa Siensienscodldberysast portion incl udes a
forwardly rojecting nose 90 that is received into the socket of a point.
The nose Caﬁhﬁ%r meynhsirinithe fonm of atdepten@+h(Figs & andi 7+0) has a reay

enbodi nent, the front portion further includes a slot 92 for receiving a

| ock pportiondi6 tadwnguriie todlade t3reamba itortt portidres8depheiting @ poineaF tiporti on 86
I ncl udes an upper leg 94, a lower leg 96, and a md portion 98. Lower |eg

o0 of 4 " - . 7 96
of aaphewn$4 IRvRE Ipreferieat dm@telion, GRe iR ggglr?dn irRilieS a éﬁanclijg?&%al | 101

opposes front wall 10 1 of the base so that u extrene
functi@,Q,-;;e | f4 ggg}% on.. , r.leg 94
ext ends ecgf'\%g{rd(?%t %@;ﬁ\]/%t% ir%ée{i\gepoofl%é P%G ang%38£qﬁ¢§8?§§8%q g%@f‘@"%z. The
upper . er 34 includes a c uptbln onfiguration 58 that is
adapt e%{kf%oﬁﬁg@%ﬁ&h FQURTNG, 7 R%'nEoﬂPi & gmw@gnbfth%afﬁ@t@mp@nce, t he
coupl ifn configurat isgc?,t of adapter 34 can be varied in the same way as the
coupl i thébl‘ﬁql st 9% for rpeeikinga lack pindnpt shewn)kle halddhe poiritda, upper
l eg 94 includes a T-shaped slot 103 that matingly receives T-shaped tongue
57. Thi@erdapigredTBe searlodtios 86pscludas angupper leg9d; adowbaleg 98)4armhd in t he
rear wall 106 of upper leg 94 to facilitate receipt of tongue 57. Ribs 107
are prrafdpalion 98r nesverl legeoa be adaprt Rdeerdies bdttom wall 66. The rear

end 97 of leg 96 opposes front wall 101 of the base so that under extreme loads

wall 101 functions to stop the shifting of the adapter on the base. Upper leg 94

extends rearward to overlie top wall 64 and upper leg 42 of base 32. The upper

leg of adapter 34 includes a coupling configuration 58 that is adapted to mate

with the coupling configuration 56 of base 32. Hence, the coupling configuration

of adapter 34 can be varied in the same way as the coupling configuration for

base 32. In the preferred construction, upper leg 94 includes a T-shaped slot

103 that matingly receives T-shaped tongue 57. The T-shaped slot 103 is open

along the inner surface 104 and in the rear wall 106 of upper leg 94 to facilitate

receipt of tongue 57. Ribs 107 are preferably formed along the inner edge 108 of

mid portion 98 for enhanced strength to resist cracking during use (Figs. 1, 7 and

8).
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m d portion 98 for enhanced strength to resist cracking during use (Figs.
1, 7 and 8). 17 WD 03/041485 PCT/ US02/ 35835 The m d portion 98 of adapter
34 includwe oat4i48i eri or recess 109 having an abut ment or pabaiSv2/ss$3sur f ace
105 adapted to abut front bearing surface 68 of base 3 Abut nent 105 is

arcuat e andheomichpertion ¥habadapienss ieludas an Migiier repe%e‘n% 0 8VINGAN ur £ ace

68. Accordingly, abutment 105 and bearing surface 68 each preferably
def i nabaitraph or cddutingysarfacei t0s adapiati tel agul ienisbearinggudface©8 &fir vat ur e,
al t hough the curves could differ within a certain range of val ues

pri maggdsy decAbiameht debligcirtate tart comsavesini shapeetopmatch thedarcuabavy
| oadi ng. As discussed above, the preferred shape of abutnent 105 and

beari gt Wdaffy Bfirtbse ael imeddiialy, BBHimENt10S LirkAbuang fsatfabe 68! er mi ned
ec nce fro% and

by th eara et ween the rear end portions of the adapter

and ¢ reeh RerpBLT Belng poo i< Rl spaRer PV odpity e BATRE RGN o 0° 1 ong
2 S phebreie cghamdh 1he curvem Il e SDKY g SBHaR g O ol ot e |

defining the spherical segments woul d depend on the gaps as wel]| as the
act ualprinardy dfecanse pdrdefleption thad 9seHrs mﬁ@, Parkfeungry; haavyrloadingat % e
defining surfaces 68, 105 is preferably not larger than the | ength of base
32 (i .discussttabtivet dne prdfetree shape af ahutinéntotd ardbeagng suface 8569, 68) to
avoid having too broad of an arc. As seen in Figure 15 a side load L1

t ends ddineatiif & radritsicupdatuR Miat edétermipriicbBtheatloditanee dmstiveen dher ot at i on

C. The radius of curvature defining bearing
front and rear end portions of the adapter and base. In the most preferred
configuration, the gaps between the base and the adapter are uniform from front
to back along the sides and along the top and bottom so that the curved bearing
surfaces 68, 105 each define a spherical segment. The actual desired size of the
radius of curvature defining the spherical segments would depend on the gaps as
well as the actual size of the part. As a general rule, the radius of curvature
defining surfaces 68, 105 is preferably not larger than the length of base 32 (i.e.,
the distance between rear and front bearing surfaces 60, 68) to avoid having too
broad of an arc.

As seen in Figure 15, a side load L1 tends to rotate adapter 34 relative to

base 32 about a ‘center of rotation C. The radius of curvature defining bearing
surfaces 68, 105 originate from the same center of rotation. Because of the

mating arcuate configuration of abutment 105 and bearing surface 68, these

surfaces remain in essentially full bearing contact with each other. Accordingly,
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surfaces 68, 105 originate fromthe sane center of rotation. Because of the
mati ng arcuate configuration of abutnent 105 and bearing surface 68, these
sur f aces wormalom48h essentially full bearing contact w th eagxhiSer/srsss

Accor dj 140 Q2/ 5.nNp forces are | i ed as point
cont act1 é‘%ﬁﬁée? ﬁe\a%%p;ﬁ%daaﬁlé@ﬁr g%éggdﬁéﬁé%%c&e&ﬁ% o PF%“%@’?&!WQ"’HQ ead,

t he axhaél %@gdﬁﬁ%re spread qut over substantially the whole of the

abut mee RYES- 2 NP1ty MR 4R loads amssprsag Quitquper sbbsieatialisther whale ofn t he
parts. As a result, the high stresses acconpanying resultant forces R2, R3
(Fig. hespbuinenisi@ptang bgadng rurace B8 Aogreatly 3ediiee thestiess|indide an
opening 110 in a rear portion of upper leg 94 (Figs. 1 and 7-9). In the

pr ef er paits.c &ssa resuli, dhe higresiresses dtchampamytrenaysalthyit foress RRGRBA(Fig.
configuration with a curved front wall 113 and a curved rear wall 115.

Never t h¢) @resessehtially Biigsé@ssary that the walls be curved or that the
opening has an overall generally rectangular configuration. Rather, the

i Ch. i CACRYEE S [ty ol SNERRRERy 100 Breel Pt #FPRAISC 11 ng

of ad . 34 | use,..the lock 36 . tends to nov ith the adapter.
Hence?@i ﬁ%‘gg' ] %Wéir 2%rlaf'ﬁ|t9é r%eflgrrahiq‘qnéHHF{']%'?ri QREMRM ?B&hﬁ@éﬁ generallyck and
t he adapfer and thus no undue wearing therebetween. Rear wall 115

pr ef er@ﬁhﬁqu?ﬂfl Q%E@Uéatm with acurved frept walld 18andiaisurvest fesawadinti!5. 106 of
upper leg 94 to accommpdate an adjustnent assenbly of |ock 36.

Never t Nevesthgless|ikisinat nasessanidbat thewsallssbg cofvedi drfthakiite oearing has be
elimnated if an adjustnment assenbly is not used or one is used that does

not r eajuioveralhgenspalyergutanguldrdcdnfigupaitoril 1 Rathe€ kihdbopsning ddre thate be
received in opening 110 (Figs. 1 and 10-14). In
virtually any shape so long as it receives the lock which, in tumn, secures the
adapter to the base. If there is any shifting of adapter 34 during use, the lock 36
tends to move with the adapter. Hence, there is ordinarily no significant shifting
between the lock and the adapter and thus no undue wearing therebetween.
Rear wall 115 preferably includes a hole 117 that extends through the rear end
106 of upper Ieg 94 to accommodate an adjustment assembly of lock 36.
Nevertheless, hole 117 could have a variety of different shapes or be eliminated
if an adjustment assembly is not used or one is used that does not require the
space provided by hole 117.
Lock 36 is adapted to be received in opening 110 (Figs. 1 and 10-14). In
the preferred cbnstruction, lock 36 has a generally rectangular configuration with

a curved front wall 123 and a curved rear wall 125 to match the configuration of

opening 110. Although shifting between the adapter and lock is not likely, the
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the preferred construction, |ock 36 has a generally rectangul ar
configuration with a curved front wall 123 and a curved rear wall 125 to
mat ch t hewoonbigss ati on of opening 110. Al though shifti ng@ChaiSoesis3i he
adapter and lock is not likely, the 19 WO 03/041485 PCT/ US02/ 35835 curved
wal | s ausednpdist €M, 185 edd de radycerany iweparing inhtheewearit shiftingictguescur s.
Nevert hel ess, |l ock 36 may have a varied shape in the sanme way as di scussed

above Neveminelos$)JotkB6 hiayt hevePs Sagictieshapeniv! theCsaRe wayak ddéoyaeBgr i ses an
outer part 127, an inner part 129, a resilient nenber 131 and an actuator,

preferg}gg\)éfdpopgﬁ;rfgqm_of a screw 133. Quter part 127 defines a cavity 134
for recelving the rmner part 129 and resilient nenber 131. |In general,

outer part ' a C- p t | ncl ude a base wall 5, atop

el b 157" ol T By REGaporsrTigtOR” Bk, 3 coinEes, Sn SR8, BB, 1deanauer 4
each other fromthe tcﬁ‘)aﬁgnd bottomwalls 137, 139 to contain the inner
part 198CLRAM 1S 13 tasillent mapbarsi3t and AN agtuator, prejerablinithe fermiaic| udes an
aperture 136 for receiving screw 133. The inner part also has a generally
C- shap&ceynf 8guQuies padi k27 definestaceaviey 134 fix receivingdhs iinfeatgpdrs 1229.  The
two C-shaped conponents fit together to generally define a box-like shape.

| n t heaqt edsilierddnembesd Xloni gentéiahnouter pavied 27 id ¢8naratly a-shhpeg@oangl es to
center wall 147 to match the side edges 150 of outer part 127. An

i nt er natludetabASSI G 1855 % 15p WA ENERd AIGSNSH Qvatnrps”g.t)&?a%‘ftl@r%a@f1 cent er

wal | 147 to receive screw 133. Resilient nenber 131 is pref 'y an

bony B exbAALRSBKEDAC Blher FBRTHAEH 0 R AR B b o BRI e
S0 B BT 2s SRRl B 141 4 RalBloa Hask el PSS 00
includes an aperture 136 for receiving screw 133. The inner part also has a
generally C-shaped configuration with a center wall 147 and two sidewalls 149.

The two C-shaped components fit together to generally define a box-like shape.
In the preferred curved construction, sidewalls 149 are at obtuse angles to center
wall 147 1o match the side edges 150 of outer part 127. An internally threaded
boss 151 extends rearward from the center of center wall 147 to receive screw
133. Resilient member 131 is preferably an elasiomer. In the preferred
construction, the elastomer is composed of neoprene or rubber, although other
types of elastomeric materials can be used. The elastomer is shaped for receipt
in inner part 129 about boss 151. In the preferred embodiment, resilient member
131 has a base portion 132 with an aperture 138 and a pair of arm portions 142.
Nevertheless, other shapes could be used. Moreover, other kinds of resilient

members could be used, such as Bellville springs or a coiled spring.
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131 has a base portion 132 with an aperture 138 and a pair of arm portions
142. Neverthel ess, other shapes could be used. Moreover, other kinds of
resili entwormafbass coul d be used, such as Beliville sprin@seTarsoz3sses | ed
spring. 20 WO 03/041485 PCT/ US02/ 35835 The | ock is assenbl ed by placing the
resilient neRBdPCckds agsembleddy plasing thei resdienpanemben 13Trabatdiiwssed i nner
part and resilient nenber are then inserted laterally into the side of

cavi t y1384niimnerupant 128t Tha Gombired itmyerspate aedgesilichAbhenibereareosnlsl is
aligned with aperture 136, screw 133 is preferably back threaded into boss

151 uninskrtet laeraBeriy 6k stieCofaRRity U iﬁ%teibﬁrtsgﬁ‘!‘!leﬁgﬁﬂzfiﬁé o t the

conponent parts do not becone inadvertently di sassenble | ock 36
ongue o 1on BogPAR IF coded Wit ot el derdu R G Bl iAn BRE *es' '
with s f aging. a tool (nat sho for turning the screw. In
the pr e FES ManiBiasrrt Shldh . Reuatial Sstifh iafnalme Poied emsncsr
receivjng. an aBproRri ate wench. The free end of screw 133 includes a
bear i n@agth% cuBPeRent parls damet Beeeme inadyarieptly isassembtedahen the screw is

advanced. Further advancenent of screw 133 against rear bearing surface 60
causes t he lnease,flacke 3625 insertipddntomepaning’ 10 afien abapieandds placealgaierst t he
rear wall 115 of opening 110. This expansion of the lock results in

abut melpasel 88 with tomdmipt 37 redéivesl inGsIbr TORIFIg) T 0Séredht 33 ideada hebdt | onshi p
with front bearing surface 68 of base 32. Further advancement of screw 133

foll ow ] ' ; t oward
the out oy ariorDEERS 10f gt a1 P ok Sho for, RIhaRR <eralndf s 1ao

abut  bageyRted drolitfiertt 4610 hSad™155 has internal flats 155 for receiving an

appropriate wrench. The free end of screw 133 includes a bearing surface 157
that abuts rear bearing surface 60 when the screw is advanced.

Further advancement of screw 133 against rear bearing surface 60
causes the rear face 125 of base wall 135 to push rearwardly against the rear
wall 115 of opening 110. This expansion of the lock results in abutment 105 of
adapter 34 being brought into tight abutting relationship with front bearing surface
68 of base 32. Further advancement of gcrew 133 following such abutment will
then cause the inner part 129 to move toward the outer part 127 to compress
resilient member 131 until sidewalls 149 abut base wall 135. The sidewalls will
abut base wall 135 to prevent over-compression of the resilient member. If the
elastomer is a non-compressible rubber material or the fike, there is enough open

space between the inner and outer parts to permit the inner part 129 to be drawn

against the outer part 127. Depending on the resistance in coupling the adapter
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abut base wall 135 to prevent over-conpression of the resilient nenber. If
the elastoner is a non-conpressible rubber material or the like, there is
enough opwo 03pase bet ween the inner and outer parts to p®CEUS0Y/BE833 nner
part 129 to be drawn against the outer part 127. Depending on the

resi stianibe base; ol resichhendriibdt @iay2doribieds/ R3S iMiEansEBeR83IRe 10 the

base, the resilient nmenber may conpress in sone instances before the

adapt Ggdiof 1 Fully! tigieRBAbAY the AR AFE arkloH, SR peﬁayah h9ggh part 129

in abutting contac outer part 127, Foc Binitia is arigid|lock

menber ' v ._adapt er . nd base 3

resil i%bnlﬁ%\#@g?a#%@{méy%gﬁ%@ f%ﬂggggégﬁﬂ'ﬁﬁ@gﬁ? Qﬁlgjﬂfg‘ dr g‘ﬁl ative to
the base and .maintain a tight relatignship between the conponents of the

t oot h. W& ReQRF4A QYﬁ!OFbPeW@‘@k‘a t@bgﬂiarﬂ‘i@éa%?:ﬁor%"tﬂ%n&%mbehéﬁﬂs tightly
together until resilient menber 131 reaches its fully expanded position

(i . e. expredsttasiampen mayemenhof theagdaptet relaie tolthe basexnd Bsdntaimgasur f ace
157 on screw 133 preferably has a concave, arcuate surface to engage the
cor r edight delagionship betarengthe uwwdnamendifls OFitige tdeth. Thistdxpansiont ofpioeker r ed
construction, bearing surface 60 and 157 are each forned as a spherical

Segergs cominddsstoVayid PRaEdMBoseHts éngﬁﬂ)l%gétﬁ@fﬁhﬂﬁl fel3j _@PPmélﬂbénahéiv full

il
contact with rear bearing surface 60 as adapter 34 shifts under transverse

| oadi o t terarat ate Is o 1 kop) . Wiile
poar| maethes ts By hPaRgeq sisiion St the indoriidt Shuf aGAREL EP
curvatﬁﬁe Bgari ng surface 157 of screw 133 can alternatively be forned
with a sr’n%ll4 r radius of curvature so as to contact rear bearing surface
60 with a circular contact. The spherical configuration of the rear base
surface stiB@arihudace ntbLoncserevoipgdcprefgrably has a concave, arcuate

surface to engage the correspondihg rear bearing surface 60 (Fig. 14). In the
most preferred construction, bearing surface 60 and 157 are each formed as a
spherical segment. In this way, bearing surface 157 remains in substantially full
contact with rear bearing surface 60 as adapter 34 shifts under transverse
loading (i.e., as the adapter rotates about its center of rotation). While bearing
surfaces 60 and 157 can be formed with the same radius of curvaiure, bearing
surface 157 of screw 133 can alternatively be formed with a smaller radius of
curvature so as to contact rear bearing surface 60 with a circular contact. The
spherical configuration of the rear base surface still enables the circle contact of
screw 133 to remain in substantially full contact with base 32 during any shifting
of the adapter.

Alternatively, other locks could be used so long as they abut adapter 34

and base 32 so as to prevent the adapter from sliding forwardly off of the base.
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screw 133 to remain in substantially full contact with base 32 during any
shifting of the adapter. Alternatively, other |ocks could be used so | ong
as they awotosadapi er 34 and base 32 so as to prevent thePadas0E8588% om

sli di ngor @xumipié,ya fidk With h@ﬁ@r@ﬁ?ad'%@trﬁ%%%ﬁ%oﬁ@%&%,mds For

exanple, a lock with a different adjustnent assenbly could be use such as

the Tl el %rtt?c{toﬁsasdij%%[g)%aqpiep.e#cEgté&ffwﬁﬁ; ?%3,@%@3@  JiH3s! 8t éﬂnes et

al., hereln incorporate yre ent ng and 1 ock such

as disclosed i .o 4 Pate No. 5,088, 214 to Jones et al.. herein

i ncor pi]r%& 'éd%ﬁFb#@{%éjr @(cé&te&ﬁntcﬁout 'HH'aﬁﬁj Ft r‘?é’ﬁ“%@@ﬁbhgkc%‘lﬂb 8 so be
used. In @n al fernative construction, | d-on adapters 175 can be nounted
on thé&i§ i pog et Nes5.888iH4 tﬂmﬁa@%s el ehesin ineeo2RigAtMbut bases
32 (Figure 19). While the use of such adapters does not provide the easy

r enov alrefesgnced, méthaut aniasiiugimsotassargblyicoutbalsedienusearhl |y at t ached adapters
di scussed above, the l|ocator formations still provide easy positioning of

the adapt er $nam akernative cerdirtidtiongiweltHopoadapters 378 @inebé elowaBdtarict i on,
adapters 175 include a pair of bifurcated legs 177, 178 that straddle the

arm am@%&&ioﬁ_fﬁnﬁ&i&s' Gsbﬁ;ﬂﬁggdﬁ@gguéﬁl@eﬁ%ﬁeéﬂﬁﬁ‘ﬂ@ withaggb§'§89'3% leg is

used, the Teg will prefera ted on t pper si “the armto
coup! | BRI el EIER wSd Bt PHATbBRplERs BRs el i 45 BT Ttk “65 S
For maAMLetIBIPAGPERPRLIEN ) Thdnap B0 8acher 4SRRI 198CUSSR ude o
pocket 183 that matingly receives nose 70 with surfaces that oppose side
faces abowndhedecatar iorgimtions siibpeavige pasy ppsitioning ofibeadapterie asdeglt er in

as additional support. In a preferred construction, adapters 175 include a pair of

bifurcated legs 177, 178 that straddle the arm, although a single leg could be

used (not shown). If a single leg is used, the leg will preferably be located on the

upper side of the arm to enable easier welding of the adapter to the arm. The

adapter includes a coupling formation 180 to matingly fit with the locator

formations 65 so as to properly position the adapter, and thus, the tooth point

(not shown) for maximum digging efficiency. As with base 32, adapters 175

include a pocket 183 that matingly receives nose 70 with surfaces that oppose

side faces 79 and end face 80 to properly position and support the adapter in

use. The adapter is then welded along all or parts of its periphery. Also, as with

boss 32, the adapter is preferably spaced from the trough surfaces 72 for easier

removal of the adapter from the arm.
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use. The adapter is then welded along all or parts of its periphery. Al so,
as with boss 32, the adapter is preferably spaced fromthe trough surfaces
72 for eawpaes/o4redroval of the adapter fromthe arm 23 WOPQ3/UB443B35

PCT/ US02/ 35835 I n another alternative construction, adapter 175a includes a
coupl i ng f of rRNQtRer Bliemativer capsisuction, raslapterpdi@5acinelun@st ar cpusling oni ng
and support (Fig:re 20). In this arrangenent, each |ocator formation

i ncl udésmatieai 1804 thapalved ngpiaraly supdranese Hey ifoilg pasitidninigc harsuppape and
spaci ng to engage, support and properly position a wear nenber. For

exanpl €Figureo @ s fhisearrdRgbMePBCBact$ II6Eat6F (OPERiof IfGddL M Bdirvhit h a
shape that matches the inner edge surfaces of the bight 18ba

| nt er capacsd hﬁ@rt lsegacdd Eﬁvir@?@%aﬂ?@‘u%r@r&ﬁ% ok é@%ﬁ?ﬁi%%ﬂgé@&@@ t oh

agai nst trough surfaces to operly orie

i f ' . l.hcl I ket, 183a,t hat t
engage RO, BOSHANR WBA: e 25 Fhrfhe bRt Svecen deladashnose 70.
over bAB of310%E T AISTORGIRGL Wb & P R ERAIGReShe o el R SRRSOl hat

matingly receives body 40 and includes a configuration, such as a recess,
t hat eHigobight 18ha intefcdrndatingdegs 15a, 138ac oimebight surfaeet 185g, ¢had, base 32.
Alternatively, a base wthout a leg or with a | eg having no coupling

t ongueseisubgdainst isrhwistifases Hoapropeld- oreritdiet edothl N AN tdRiptéragsh t he body
40 of base 32 properly orients and provides support to the adapter, which

i st hepowslirdefbriratibhe180aN cabh ey andésIaHf ?BCE "?83@%%@%0@%%{&”90'

enbodi nents of the present invention. Various other enbodi nents as well as
ANy CBAGASS n8ekd78!dr $aRtHePlISed with an arm that does not include a nose 70.

In another alternative construction, another weld-on adapter can be fit
over base 32. In this construction, the adapter includes a pocket that matingly
receives body 40 and includes a configuration, such as a recess, that enables
the arm to fit over but not connect to the tongue of base 32. Alternatively, a base
without a leg or with a leg having no coupling tongue could be used with such a
weld-on adapter. In either case, the body 40 of base 32 properly orients and
provides support to the adapter, which is then welded to the arm.

The above-discussion concerns the preferred‘ embodiments of the present
invention. Various other embodiments as well as many changes and alterations
may be made without departing from the spirit and broader aspects of the

invention as defined in the claims.
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may be made wi thout departing fromthe spirit and broader aspects of the

I nvention as defined in the clainms. 24 WO 03/041485 PCT/ US02/ 35835 O ai ns
1. An asswobBg4f483 nounting a wear nenber to excavati ng e®UTarsenss83s
conprising: a base adapted to be fixed to a digging portion of an
excava®@mst he base including a first coupling configuration, a convex
front bearing surface curved across substantially the entire front bearing
surface, anth a rAaeasseabinipr sueuniinga wedeaiemkenierexcavating aguiamest ond
coupling configuration that fits with the first coupling configuration to
pr evendornplising:e of the wear nenber except in a release direction, a
concave abutting surface curved across substantially the entire abutting

surface to @lbaéetdaﬁptéd)m bBgHedN® & HiggfiEpoionaiedn Bxcavattom thetbabear i ng
wal |, and a forwardly projecting working portion; and a | ock received into

t he O%B{u@ﬂﬁ 8 %F%?’ngﬁg ecrogﬁby h '&%We@@ﬁ@r};nﬁ%ariﬁ@%&%éié\ﬂvé‘@' | of the

openi ng even e cbupl'ing configuratfons 1n the rel ease

di ti d ther hol d. t Jrenber  t nbly i
ccor cBES ARHABTANNE Srirgitonh enEny rofecshead Ageatfepma SdREne ¥ '
abutting surface are each nutually curved at S#Fbstantiggly, thet ﬁarre radi us
of curvat ur@wear memiesinehiding a secopd qHRiINGceRfiguration MatditgWithine he fr ont

bearing surface and the abutting surface are each curved in two

per penfitist ebaplingj cesfiguation ta. praveaistaieasieyof heawear dagrbenickaerR! B # 3 in

whi ch the front bearing
release direction, a concave abutting surface curved across substantially the
entire abutting surface to abut the front bearing surface, an opening having a
bearing wall, and a forwardly projecting working portion; and

a lock received into the opening to oppose the rear bearing surface and
the bearing wall of the opening to prevent release of the coupling configurations
in the release direction and thereby hold the wear member to the base.

2. An assembly in accordance with claim 1 in which the front bearing
surface and the abutting surface are each mutually curved at substantially the
same radius of curvature.

3. An assembly in accordance with claim 2 in which the front bearing
surface and the abutting surface are each curved in two perpendicular directions.

4, An assembly in accordance with claim 3 in which the front bearing

surface and the abutting surface each define a spherical segment.
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surface and the abutting surface each define a spherical segnment. 25 WO
03/ 041485 PCT/ US02/ 35835 5. An assenbly in accordance with claim4 in which
t he cont awD 03mumBace and the rear bearing surface have sulpsTarsp?/aisBy t he

sane radi us gof [ cgrdance with claim5 in

whi ch the | ock i%ﬂ\t%%g%1 ggn&a}:ccﬁa%ﬁég)g%@ fq'r?%@naaﬁbﬁ@ﬂ?hmﬁ"?hc?rﬁ@g%r ear
bearin the contact . surface and the rear bearing surface each
def i neg’gﬁg%gﬁ%a{ﬁg&gaﬁgqﬂamﬂ shrface hays) ?‘%gaﬁ%w theh Samg trﬁg'@ﬁa@fm 6 in
whi ch the radius of curvature for the front bearing surface and for the
rear b&HMAYYCsurface originate fromthe substantially same point. 8. An
assenbly in accordance with claiml1l in which the front bearing surface and

t he abutti n§- sur fdc@ssameblydo laccardandeiwitit slaim & imewtictiutherlock refideans. 9.
An assenbly in accordance with claim1 in which the front and rear bearing

sur f ac ascantactesurfaceuinvenhdgerhent Wwieh Hen e Waining §@ddethd #He: cdila@ssenbl y
in accordance with claim9 in which the front and rear bearing surfaces

. . he fr aces
are easliided aradred Ktindse Hack ol abiflel dmitkaP bodent w0, . er pendi oul ar

directions. 11. An assenbly in accordance w n which the radii
'n a one of Tt he h RasTERs D RPepRBbes ARl SR bR Wit B usPassebl y
and oGP U T ik B Bag BHTAGS end ol Gelsar baskBdttace ofdinae
dir eCtllrgrr1]1sthcérsi,u is?aar}tgll;rsgmet Bgims‘arre poi nt.
8. An assembly in accordance with claim 1 in which the front bearing
surface and the abutting surface are each curved in two perpendicular directions.
9. An assembly in accordance with claim 1 in which the front and rear
bearing surfaces are each curved in two perpendicular directions.
10.  An assembly in accordance with claim 9 in which the front and rear
bearing surfaces are each defined by a radius of curvature in each of the two
perpendicular directions.
11.  An assembly in accordance with claim 10 in which the radii of
curvature for the front and rear bearing surfaces defining the curves in a one of
the directions originate from the same point.
12.  An assembly in accordance with claim 11 in which the radii of

curvature for the front and rear bearing surfaces defining the curves in the other

of the directions originate from the same point.
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26 WO 03/041485 PCT/ US02/ 35835 13. An assenbly in accordance with claim1
i n which the lock includes a contact surface in engagenent with the rear
beari ng swofiaoel4smind t he contact surface and the rear bea&cCirngoysssace are
each curved. 3114. n assenbly in accordance with claim 13 in which the
contact surt3ice Ah@Stambleiar aconidance withfclaim haw eviicib thatackdhtiydedie sane
radi us of curvature. 15. An assenbly in accordance with claim 13 in which

t he cort §eptacs giraee impogapemeatwithethei regr buafing eusaee cant thslceathct N t Wo
perpendi cular directions. 16. An assenbly in accordance with claim15 in

whi ch tdwefaceraratthe rear beaingadiadeareaaciPeaibay surface each define a
spherical segnent. 17. An assenbly in accordance with claim 1l wherein the

cach dof i nod by A Foar Ry Siedt s Wi BRfn’ PR RR e SO0REET or ¢

each defined by a radius of curvature, and for the

front a [ the sane qgrigination point. 18. An
asse nbﬁjugfiage a%:r(]:(g ?‘gé n'l(:é(%lrvm'B %{[@c %ﬁ#?% el?%vewﬁfjsﬁtapﬁ@"f %t SaAY radilis obear i ng
surfac%g(\?ﬂqclté define a spherical segnment. 19. An assenbly in accordance
with cl Y"8-n which one of the first and second coupling configurations
is a tongue with at |east one lateral shoulder and the other one of the
first and sd®ondAbagpemplycimfacgardancenwithsclaing| t8 in ovhicht thegbyntaetei vi ng
t he tongue. 27
surface and the rear bearing surface are each curved in two perpendicular

directions.

16.  An assembly in accordance with claim 15 in which the contact
surface and the rear bearing surface each define a spherical segment.

17.  An assembly in accordance with claim 1 wherein the rear bearing
surface is curved, the front and rear bearing surfaces are each defined by a
radius of curvature, and the radii of curvature for the front and rear bearing
surfaces have the same origination point.

18.  An assembly in accordance with claim 17 in which the front and
rear bearing surfaces each define a spherical segment. |

19.  An assembly in accordance with claim 1 in which one of the first
and second coupling configurations is a tongue with at least one lateral shoulder
and the other one of the first and second coupling configurations is a slot to

matingly receiving the tongue.
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WO 03/041485 PCT/ US02/ 35835 20. An assenbly in accordance with claim19 in
which the first coupling configuration is the T-shaped tongue and the
second cowplodfogi4sdnfiguration is the T-shaped slot. 21. ROTASSESESBY i n
accordance with claim1 in which the first coupling configuration is a
tongue and 2Be sBBafseatlyin agcardancywithtalaim 19 imwhiat thedrst eouplingenbl y in
accordance with claim1 in which the lock includes a first contact surface
t hat oppUigpsatidre ihéae iTrshaped tanylieaand dhadecont axxtuplisg rdoméigutatian igpposes
the rear bearing surface, wherein the |lock further includes an actuator

t hat sipkerishuped sitves the first and second contact surfaces away from
each other to tighten the engagenent of the wear nenber on the base. 23. An

assenbly i no@cco ' | [ ' t j es a
sorow the Freo SRR th SBhange PO 1 RwfiEh Rk st EMIGCE P,
surfac . . An. Ly, i ccordanc ith claim23.i ich the free end
of ¢ rO il R B g Pl s e f W el y i
accordance with claim?22 ip which the second contact surface i’a\nd t he rear
beari ng surféace éf"easéﬁ I i pegordagce xithaelaisd) ip WWCB&%I‘Q@%@@ Ugesh clai m
25 in which the second contact surface and the rear bearing surface each
def i nea dirshieentaci| swiapeethat opposesn the heaing wall sancbad sacendieantadtai m 22 in

which the lock includes a front nmenber, a rear nenber and a resilient
menbersurfereethet wpposesvits edar bédringpstiiadeyrwhereirdihet lodk tfortie@mipckeiRst he

resilient menber between the front and rear nmenbers when the lock is in
the opghigreufbe hidthadleéthRly afdvdseiNe IRIRA SéddbndBeontact surfaces away
from each other to tighten the engagement of the wear member on the base.

23. An assembly in accordance with claim 22 in which the actuator
inciludes a screw, the free end of which defines one of the first and second
contact surfaces.

24.  An assembly in accordance with claim 23 in which the free end of
the screw defines the second contact surface.

25. An assembly in accordance with claim 22 in which the second
contact surface and the rear bearing surface are each curved.

'26.  An assembly in accordance with claim 25 in which the second
contact surface and the rear bearing surface each define a spherical segment.

27.  An assembly in accordance with claim 22 in which the lock includes
a front member, a rear member and a resilient member therebetween, wherein

the actuator is adapted to compress the resilient member between the front and

rear members when the lock is in the opening such that the resilient member can
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WO 03/ 041485 PCT/ US02/ 35835 tighten the wear nmenber on the base as wear
occurs between the wear nenber and the base. 28. An assenbly in accordance
wi t h cl aiwD23/04masswhi ch the actuator is a screw. 29. An as®PEmtiSy2/33835
accordance with claim28 in which the resilient nenber is an el astoner.

30. Anlighienribe yea raembernandbe hasa asl wean occurmbeiwesn theeveasimenber nenber
Is an elastoner. 31. An assenbly in accordance with claim 27 wherein the

| ock famd bee basawcl udes at | east one stop for linmiting the conpression of
the resilient nenmber. 32. An assenbly in accordance with claim1 in which

the |ock inggudedn @sehlyit QéccrBande WahidIAiRTL7 e WARh thehgdtBhibrid'g act uat or
conpresses the resilient” nenber and the resilient nmenber expands the | ock

to tigidep. the engagenent of the wear nenber on the base. 33. An assenbly
in accordance with claim1 wherein the base is cast as a unitary portion

with an ar f axdr utterhead, 34. .An assenbl.y fpor untin wear
nenber to e Q’avaﬁﬂngg%gﬂﬁxn@n?ccq{g%% y'ﬁbpaﬂ“bggéxa\ﬁﬁlﬁpe 6[59%%'% xed to a
ti.on of an excavator, the base including a first coupling

di ggin qu
confidﬁfe &3S ap glagiAMekearing surface, and a rear bearing surface; a wear

menber including a second coupling configuration that fits with the first
coupl i ng cod®i guAat asgenmlly pnegestrdarteadth ofaimh27 vivawhichnther resilissyit in a 29

member is an elastomer.

31.  An assembly in accordance with claim 27 wherein the lock further
includes at least one stop for limiting the compression of the resilient member.

32.  An assembly in accordance with claim 1 in which the lock includes
an actuator and a resilient member, wherein the actuator compresses the
resilient member and the resilient member expands the lock to tighten the
engagement of the wear member on the base.

33.  An assembly in accordance with claim 1 wherein the base is cast
as a unitary portion with an arm of a dredge cutterhead.

34.  An assembly for mounting a wear member to excavating equipment
comprising:

a base adapted to be fixed to a digging portion of an excavator, the base
including a first coupling configuration, a front bearing surface, and a rear bearing
surface;

a wear member including a second coupling configuration that fits with the

first coupling configuration to prevent release of the wear member except in a
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WO 03/041485 PCT/ US02/ 35835 release direction, an abutting surface to abut
the front bearing surface, an opening having a bearing wall, and a

f or war dl ywprogjoess ng wor ki ng portion; and a | ock recei vedPCAtus0/bz83dpeni ng
to oppose the rear bearing surface and the bearing wall of the opening to
pr eventelpase Mieechipn: g abujtingngudace i tguaktt thes fromh bearingeiseiseedianect i on
and thereby hold the wear nenber to the base, the lock including an

act uat opening havirg albiearing meiibend adoewaidly plujectingavditg portion; k@  openi ng
the actuator is operable to draw the wear nenber on the base into a

tighter fitadodktrecsivsdimehe dptin@ o loppBte MMaTREAr badthyBarEES dnde

resilient nenber expands the lock to tighten the engagenent of theI wear
ocor dibkatng WaCof e WpRhIEEbREnt f%%%"e. ﬁﬁﬁ%ﬁ*‘é@sﬁb"gﬁ??%rﬁ@@ﬁﬁtyh' "

; .
oppocol THETeI R Rg o R i Wl e HRAOML B IPe iise, B Idiis o
act uat 'Orh}c@'?t sel ect | velré.'m)ves_ the first and second contact surfaces away

from eREHPRNAN aetuaiqyAnsh a; fesiliend Joemeat wherele wWhear theeldskrisdn thee base.

36. An assenbly in accordance with claim35 in which the actuator includes
a scr eQPening theeactaalor is oppraiie defdrawsthenwearr memebdri os ttheubdisedotind  cont act
surfaces. 37. An assenbly in accordance with claim36 in which the free end

of t hiighder div ated itoeconpresses ahe resllicAt mambéricmd Iherdin &&s eadilionti n
accordance with claim35 in which the second contact surface and the rear
bear i ngepidrasandie tRafdtkaer tifilen #tb ¥ERAFMREHAE e wear member on the

base as wear develops in the assembly.

35.  Anassembly in accordance with claim 34 in which the lock includes
a first contact surface that opposes the bearing wall and a second contacf
surface that opposes the rear bearing surface, wherein the lock further includes
an actuator that selectively moves the first and second contact surfaces away
from each other to tighten the engagement of the wear member on the base.

36. An assembly in accordance with claim 35 in which the actuator
includes a screw, the free end of which defines one of the first and second
contact surfaces.

37.  An assembly in accordance with claim 36 in which the free end of
the screw defines the second contact surface.

38. An assembly in accordance with claim 35 in which the second

contact surface and the rear bearing surface are each curved.
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PCT/ US02/ 35835 39. An assenbly in accordance with claim38 in which. the
second contact surface and the rear bearing surface each define a

spheri calwoagenss 40. An assenbly in accordance w th cl aiPerds02/8588hi ch t he
| ock includes a front nenber, a rear menber and a resilient nmenber

t her ebet weeR9. whéepasembly ixacaoiance wiilaptlaith 138 aonyhiels she hsecaersd | i ent
menber between the front and rear nenbers when the lock is in the opening

such t hantachsurface aneitite rezmibearing surfacgleaeh ddfife \wesphereabssgraent. he base as
wear occurs between the wear nmenber and the base. 41. An assenbly in

accor dance 0L h. Arpadseibly ih #E6cHiahde wARIABPS4 P whichihBYock froldtegssembl ¥

in accordance with claim41l in which the resilient ne IS an el astoner.

43. An | ] cl al ' ' resilient memnber
e an BTIRTRChNe), AGRF HRRer b g tRE Mool I bl WisEPle ' ne

| ock fyrt | ncl ude | east 0 stop for limting the cqonpression of

t he reg{el 5@&?‘%%1@&%5903@% COAPLESS Irﬁsﬁﬁnfaﬁ'@ﬁ?%m%ﬁﬁﬁﬁh%ﬁ@%a@@ wher ei n
the base is cast as a unitary portion of the excavator. 46. A wear nenber
for atfe efpwaRNdRe iRk isin Hie aperingissichithaltha resilient membanean nenber
conprising a |leg defining a coupling configuration having at |east one

| at er aligh$aBdheayvedranembee onithe base @sphearcotcury betveamrdtHcowgaemambidre  base,
an opening for receiving a lock, a forwardly projecting working portion,
and aam@thebasky facing abutting surface adapted to abut a bearing surface
of the 31

41.  An assembly in accordance with claim 40 in which the actuator is a
screw.

42.  An assembly in accordance with claim 41 in which the resilient
member is an elastomer.

43. An assembly in accordance with claim 40 in which the resilient
member is an elastomer.

44.  An assembly in accordance with claim 40 wherein the lock further
includes at least one stop for limiting the compression of the resilient member.

45.  An assembly in accordance with claim 34 wherein the base is cast
as a unitary portion of the excavator.

46. A wear member for attachment to an excavator on which is fixed a
base, the wear member comprising a leg defining a coupling configuration having
at least one lateral shoulder for receiving a complementary shaped tongue on the
base, an opening for receiving a lock, a forwardly projecting working portion, and

a rearwardly facing abutting surface adapted to abut a bearing surface of the
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WO 03/ 041485 PCT/ US02/ 35835 base, the abutting surface defining a concave
curved segnent across substantially the entire abutting surface. 47. A
wear menbwo odi4stor dance with claim46 in which the abut PcagSoysasdace i s
curved in tw perpendicul ar directions. 48. A wear nenber in accordance
with bhaemine jabuiling hsuifeceabdefining aswanga¥e | Supgdy seIME ACFRRR i on
generally parallel with a width of the rear leg. 49. A wear nenber in
accor gapsantiaihite entire4fbuttingdurtdce he abutting surface is curved in a
direction generally perpendicular to a width of the rear leg. 50. A wear

menber in agcor gaprRrWhéMbel # Btddiduhes eiith ¢lhien @BLintwhigh therdbatiinglef i nes a
spherical segnent. 51. A wear nenber in accordance with claim46 in which

1

the o LG i ) rlm t and an axi al segnment that opens
in a g@ﬁbe%éﬁ ?G@Fmﬁﬁ"é’aﬁér mﬁ%éfdﬁ%mﬁ wear nenber in accordance with
claim46 inwhich the openin has I It ] r duRidd gur ati on.
53. A wear 4enb V\fer"f"a['eg@?’ﬁéﬁbQc%rp%négg\(lmmgélm\r%ﬂévxﬁi ‘gﬂ'ﬁb r;dés\%ear ! nber is
an adapter for nounting a tooth pojnt apd the caypli configuration is a
sl ot wuffacads cuped 'Br?eg'F%ﬁt@Page@ E@P“g@ﬁ'ﬂ‘ ﬁ\"ﬂé&‘r(’fﬁﬁ%ﬁ?i ngr att achment
to an excavator on which is fixed a base, the wear nenber c r’{R@isi ng a leg
defi ni ng a 49uplA nearoneimper in aceonslance yvithaelaira 46 inowaichaiher Mdul der for
receiving a conpl enentary shaped tongue on the base, an opening for

recei \yuica i$ eakseddinfdivedtidnyganeralbcpémendiculdrig apeidth oithearar leg. r ear war dl y

faci ng concave abutting surface adapted to abut a bearing surface

50. A wear member in accordance with claim 46 wherein the abutting
surface defines a spherical segment.

51. A wear member in accordance with claim 46 in which the opening
includes a transverse segment and an axial segment that opens in a rear wall of

~ the wear member.

52. A wear member in accordance with claim 46 in which the opening
has a rear wall with a curved configuration.

53. A wear member in accordance with claim 46 in which the wear
member is an adapter for mounting a tooth point and the coupling configuration is
a slot with at least one lateral shoulder.

54. A wear member for attachment to an excavator on which is fixed a
base, the wear member comprising a leg defining a coupling configuration having
at least one lateral shoulder for receiving a complementary shaped tongue on the
base, an opening for receiving a lock, a forwardly projecting working portion, and

a rearwardly facing concave abutting surface adapted to abut a bearing surface
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32 WD 03/041485 PCT/ US02/ 35835 of the base, wherein the abutting surface is
curved in two perpendicular directions. 55. A wear nenber in accordance
with cl aiwo34/wkes ein the abutting surface defines a sphecTasb/ssgient .

56. A wear nenber in accordance with claim54 in which the opgnin
i ncl uddsthe agas wheweir chiee ROURIRG SHITASE JF St (el ttWth pgﬁ%q{goew{ag rear

wall of the wear nenber. 57. A wear nenber in accordance with claim54 in
whi ch diteetiopeni ng has a rear wall with a curved configuration. 58. A wear
menber in accordance with claim54 in which the wear nenber is an adapter

for nounti mg. a toeidarpdkeRtbernal acberdanoeWitly claimf 54 wheréinrihe abudting ot wi t h
at |least one lateral shoulder. 59. A base adapted to be fixed to a digging

edge (ﬁfﬂrﬁeﬁ%'ﬁégt?% ﬁé?fcal gg?mghpg a wear nenber, the base having a

genera shaped configurati for wapping around the front edge of the

front bear kS h%r\/ﬂecgaer ﬁ?ﬂlb%?rm%'céb E‘ev‘nﬁgcfhﬂﬁléﬁﬁlrf‘?hﬁeh%lé%ﬂé?%

configurati erall’y ex endlng S | der recei ving and

cur | adBoddps edaasees saanedkana RSt el Bpfhg il Fear WaFRL 0% or°

abutting a conplenentary surface of the wear nenber, and a rear bearing
sur f adbewestr maderrearward for abutting a | ock. 60. A base in accordance
with claim59 in which the bearing surface is curved in two perpendicul ar
directions.57. A wear member in accordance with claim 54 in which the opening

has a rear wall with a curved configuration.

58. A wear member in accordance with claim 54 in which the wear
member is an adapter for mounting a tooth point and the coupling configuration is
a slot with at least one lateral shoulder.

59. A base adapted to be fixed to a digging edge of an excavator for
mounting a wear member, the base having a generally U-shaped configuration
for wrapping around the front edge of the front beéring surface and comprising a
leg including a coupling configuration having a laterally extending shoulder for
receiving and holding a wear member, and a body, the body having a con\}ex
front bearing surface curved across substantially the entire front bearing surface
for abutting a complementary surface of the wear member, and a rear bearing
surface that faces rearward for abutting a lock.

60. A base in accordance with claim 59 in which the bearing surface is

curved in two perpendicular directions.
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33 WD 03/041485 PCT/ US02/ 35835 61. A base in accordance with claim59 in
whi ch the bearing surface is curved in a direction generally parallel with
a w dth oWotobe4fB3 st | eg. 62. A base in accordance w th clpairmss93isss whi ch
the bearing surface is curved in a direction generally perpendicular to a
wi dth of thé1fir & bassin accordaneeswith claincs® danbichitehbedraigsdtacshizr ei n t he
bearing surface defines a spherical segnent. 64. A base in accordance with

cl ai m b@rveed imtai directionaghinesalf parnyaviuy 8 wider oftthe figtqgg. bearing surface and
for the rear bearing surface originate froma substantially sanme point.

65. A base pp, acﬁ%%é‘w%c‘é\édrgar%é‘%ﬁh%ih%% %iéﬁﬁeﬁ@%ﬁ?ﬁ%ﬂ%&%@ gurati on

I's the T-shaped tongue. base 1 n accordance w erein the

front ' fl i hernic S nt. 67. A base in
ncoor dog gt a R aa Bl Re bRt LT BRI BignB3EGke < cirved: 65. A
base in accqrdance with claim59 wherein the front and rear bearings
surfaces eacft haéebﬁs%%moaﬂ”@&‘ﬁ'ﬂé.c G0 5§ Warrein theabesripariiefaget h cl ai m
59 wherein the front and rear bearing surfaces each define a spherical
segnen@efias aispheriearsg@mentof curvature defini ng each of the bearing
surfaces has the sane origination point. 70. A base adapted to be fixed to
a di ggi ng efge oA baseekravadrdandewithralaint 59dnavhielara reidEof ctivatlrase

i ncluding a coupling configuration having a laterally extendi ng shoul der
for refopithb fgomnBe i dlisDEade Wl fofaRb atar BeBARY surface originate from a
substantially same point.

65. A base in accordance with claim 59 in which the coupling
configuration is the T-shaped tongue.

66. A base in accordance with claim 59 wherein the front bearing
surface defines a convex spherical segment.

67. A base in accordance with claim 59 wherein the rear bearing
surface is curved.

68. A base in accordance with claim 59 wherein the front and rear
bearings surfaces each have a convex curvature.

69. A base in accordance with claim 59 wherein the front and rear
bearing surfaces each define a spherical segment wherein the radius of
curvature defining each of the bearing surfaces has the same origination point.

70. A base adapted to be fixed to a digging edge of an excavator for
mounting a wear member, the base including a coupling configuration having a

laterally extending shoulder for receiving and holding a wear member, a body
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34 WD 03/041485 PCT/ US02/ 35835 having a convex front bearing surface for
abutting a conplenentary surface of the wear nenber, and a convex rear
beari ng swofiaoelsshat faces rearward for abutting a | ock. PCI/USA/BRR3E i N

accord | | i | LHs: of rvat ur faor the front
beari noPongyh canierd Bl beahind gl 1of abHRing o EnlFbbieRiary Yurlsip

subst apti al | olnt. 72.. A lock adapted to secure a wear nenber to a
base, ew\?@gﬁ% e?n‘iaﬂlpﬂﬂv% r‘%ﬁfeh?ﬁ‘f{j@)éPgﬁ%%éh%ﬂ faseerearwend farme | ock
conprising a front nmenber, a rear nenber, a resilient nenber between the
front éﬁ’i‘é‘%%é’fbc mbers, and an actuator, the rear nember including a rear
surface to abut a rear wall of the opening in the adapter, the actuator

i ncl udi ng a71+ onf\ Bagd icacecardasdruwith alaisr 7Bdanihigh surddiuse obéuvhrurbase, the
actuator being operable to nove the front surface and the rear surface

away f foorthedfedntobdaaing eutfagd e fdﬂ&héqgaﬁ%biaﬂﬁ? difrfdceorglamicefrognd t he
boss, and the actuator being further operable to draw the front and rear

menber syBRaRidI§ sdnle pOIAr ess the resilient nmenber. 73. A lock in accordance
with claim72 in which the actuator is a screw. 74. A lock in accordance

with claim in ich creyw js threadedl connected tqQ the front
menber . 75._7% |Oé\|,(\f&lcﬁ %@%ﬁ?@a@cﬁéé}ﬁ?h c"?é rn{nf%nlpq{ % a??reﬁTer M@sur f ace
defines a cog&:ﬂa\x&jcurved surface. . A lock in accordance with claim75 in

76.
whi ch PRERS A h ORENET 1Ond8CRIVIBghEE; 18K, #igylrgit comprising a front

member, a rear member, a resilient member between the front and rear
members, and an actuator, the rear member including a rear surface to abut a
rear wall of the opening in the adapter, the actuator including a front surface to
abut a rear bearing surface of the base, the actuator being operable to move the
front surface and the rear surface away from each other to tighten the connection
of the adapter and the boss, and the actuator being further operable to draw the
front and rear members together to compress the resilient member.

73.  Alock in accordance with claim 72 in which the actuator is a screw.

74.  Alock in accordance with claim 73 in which the screw is threadedly
connected to the front member.

75. A lock in accordance with claim 72 in which the front surface
defines a concave curved surface.

76. A lock in accordance with claim 75 in which the front surface

defines a spherical segment.

35



WO 03/041485 PCT/ US02/ 35835 77. A lock in accordance with claim 72 in which
the resilient nenber is an elastoner. 78. A dredge cutterhead conpri sing:
a pluraliwgosf4ggiral i ng arns extendi ng about a conmon axiPET/lsN235835
plurality of_teeth attached to each arm each tooth including: a base fixed
to one of the-ar s logkha anposdanas wilh elfim 72 inswhichutpki regilienbmendierds i on, a
convex front bearing surface that is curved, and a rear bearing surface;
an adapareelasiomerdi ng a second coupling configuration, the first and second
coupling configurations being coupled together, a curved concave abutting

surface in atgut murmg&c@mhéégﬁbm@m@g surface, and an opening having
a bearing wall; and a |l ock received into the opening to oppose the rear

beari ng surf. . ' e t rel ease of the
coupling con '?éeﬂﬁggf %ﬁ?'%ﬂ%@ﬁ@aﬁéﬁﬁg@é’%@ﬁra?‘iso e base. 79. A
dredge cutt o rdance . with claim78 in which the front bearing
surf ace and%ﬁg?ﬂ%p{\ae%ﬁ?ﬂ%@%%%ﬁ%crbﬁm %ﬁﬁ%ﬁfgpﬂg,lf}? [ at a sane radius
of curvature. 80. @ drf:dgé cutterhead in accordance with claim78 in which
the front beari fgPa%k 1Xe@ ta e fdhamims, Hhe base raludingra fiest cauplingspheri cal
segnent. 81. A dredge cutterhead in accordance with claim78 in which the

| ock i ncl ugesfigurediahaat cenvexatront hearngguarface that Is chwedeandbeachng

surface, and the contact surface and the rear bearing surface each define
a spheri cal beagngsurface;

an adapter including a second coupling configuration, the first and
second coupling configurations being coupled together, a curved concave
abutting surface in abutment with the front bearing surface, and an
opening having a bearing wall; and

a lock received into the opening to oppose the rear bearing surface
and the rear wall of the opening to prevent release of the coupling
configurations and thereby hold the adapter to the base.

79. A dredge cutterhead in accordance with claim 78 in which the front
bearing surface and the abutting surface are each mutually curved at a same
radius of curvature.

80. A dredge cutterhead in accordance with claim 78 in which the front
bearing surface and the abutting surface each define a spherical segment.

81. A dredge cutterhead in accordance with claim 78 in which the lock
includes a contact surface in engagement with the rear bearing surface, and the

contact surface and the rear bearing surface each define a spherical segment.
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36 WD 03/041485 PCT/ US02/ 35835 82. A dredge cutterhead in accordance wth-
claim78 in which the contact surface and the rear bearing surface have a
sanme radiwe 00f04@8F vat ure about a sane origination poi nt. P83/USA/sE8eTIge
cutterhead i) accordance with claim78 in which the lock includes a
contact surfsce i BRYEGePHttarhead rint aecordancepadihi olpimu78 ainewhiohd thére
contact surface and the rear bearing surface are each curved. 84. A dredge

cut t er eoatAdt risuslacer arih dee weah behdngnstface halvech sanfe eddius e durvalreand
second coupling configurations is a T-shaped tongue and the other one of

t he fi rabloubadaseconginatitwoid, configurations is a mating T-shaped slot. 85.
A dredge cutterhead in accordance with claim 78 in which the I ock includes

a first congact MG LAmBRATH BRcbidEnbs it Bhlm FnAARRIAG 160t 3t

surface that opposes the rear bearing surtace, erein t her

I ncl ud 8 selectively noves the first and seco cont act
surfaczlzc%%bygcc?ﬁgénﬁ gg&%%%t'ﬁe%n%% eme{)ﬁh[f@ﬁ tﬁﬁée@hsﬁaﬁ%ﬁyﬁﬁ?e’t g’l%pt er on
t he base. 8?. A dred cutterhead in accordance with claim85 in which the
act uat GPEGE Putace 9”83’?%\9@@ gringsSwiage e @scbicuigd.nes one of the first
and second contact surfaces. 87. A dredge cutterhead in accordance with
cl ai m 86 i n8¢hi cA dragigesediterheadnin ancorlanicacwitiarthitrh @8 riravhible ahiengf sur f ace
are each curved and abutted agai nst each other. 88. A dredge cutterhead in

accor déme tirshianid sscine &plingvdorfigutdtons9e @oNéhapst ashgse thadaRe ¥Rt he rear
bearing surface each define a spherical
one of the first and second coupling configurations is a mating T-shaped slot.

85. A dredge cutterhead in accordance with claim 78 in which the lock
includes a first contact surface that opposes the rear wall and a second contact.
surface that opposes the rear bearing surface, wherein the lock further includes
an actuator that selectively moves the first and second contact surfaces away
from each other to tighten the engagement of the adapter on the base.

86. A dredge cutterhead in accordance with claim 85 in which the
actuator includes a screw the free end of which defines one of the first and
second contact surfaces.

87. A dredge cutterhead in accordance with claim 86 in which the
second contact surface and the rear bearing surface are each curved and
abutted against each other.

88. A dredge cutterhead in accordance with claim 87 in which the
second contact surface and the rear bearing surface each define a spherical

segment.
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segnment. 37 WD 03/041485 PCT/ US02/ 35835 89. A dredge cutterhead in
accordance with claim85 in which the |l ock includes a front nenber, a rear
menber amiioa3/0eRB3 i ent nenber therebetween, wherein the RETOBODBSSBIS

adapt ed 0 G R3gehE dfRthd A In AEIBANREIME ik 85 in \Afith BikIdcRa"

menbers when™t he opening suc e resilien menber can
tighten the adapter on the base as,wear occur. et ween the .adapter and the
bage.  GI1UGRSR SRGE RATIDE, i Fob, HOMARE A e oNiiem P 0otk eliPeR ¢ he
actuator is a screw. 91. A dredge cutterhead in accordance with claim90 in
whi ch whereindbe|aciyatomisipdapies incemprassibe resiienimenarjebetwmesariead i n
accordance with claim 78 wherein each base is cast as a unitary portion of
t he r efpatandaear merABersAwdendbe lock isirhthedopenipgi stichgthat e desiienier and a
plurality of forwardly projecting arnms, each armincluding a front edge

havi ngnferfbét ehhtfigfén thieaaadpledce ahe Nesses abowehp aicuny depnsinki oni ng a
base nenber for nounting an excavating tooth on the arm 94. A dredge

cutter ' ce with claim93 in which the locator nose is set in
a receggggtgglgplagﬁggggﬁbng the front edge of the arm 95. A dredge

ot o o0 TP g PR o B ORBDEE M O R,
' nel Udiag u:at§r8is a screw.

91. A dredge cutterhead in accordance with claim 90 in which the
resilient member is an elastomer.

92. A dredge cutterhead in accordance with claim 78 wherein each
base is cast as a unitary portion of the respective arm.

93. A dredge cutterhead comprising a base member and a plurality of
forwardly projecting arms, each arm including a front edge having a plurality of
spaced locator noses for locating and positioning a base member for mounting
an excavating tooth on the arm.

94. A dredge cutterhead in accordance with claim 93 in which thé
locator nose is set in a recess positioned along the front edge of the arm.

95. A dredge cutterhead comprising:

a plurality of spiraling arms extending about a common axis; and

a plurality of teeth attached to each arm, each tooth including:
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WO 03/ 041485 PCT/ US02/ 35835 a base fixed to a respective armof the dredge
cutterhead, the base including a first coupling configuration, a front

beari ng swofiaoel48mind a rear bearing surface; an adapter Poglusdd/ssg3m second
coupling configuration that fits with the first coupling configuration to

prevent rel ease ®basdfixedapuaespactipetarmof therdriedge eultierieard, dime base abut ti ng
surface to abut the front bearing surface, an opening having a bearing

wel |, and i iofi64 IdoRfigQEfiohO4 front PRAYihy Mlirfackoahd ap@apt ;. and a
| ock recei 325’8':&1%5?%%&{)%@%gd&fglolaoppgse t he rear| geari ng surface and the

beari ng wal ening to prevent rel ease of the coupling
confi gur at i%%@qi%agﬁrel ease direction and thereby hold the adapter to the

base, the | ock includi .an actuator and a resili ‘ . i n when
the lock is in t# 68{%%@&?%@%@@?&988 qoé'pg%rcgﬁ'ﬁ@&'iagﬁgﬁgé\; I’W@@apt er on
the base into a tighter fit and to conpresses the resilient nenber, and
wher ei n t hethediyst ceunlingegantiguestiihipsPrenent kigase,ot tr@n?wtﬁhgx%ﬁ‘r%d@enent of
t he adapter on the base as wear develops in the assenbly. 96. A dredge

cutterhead &neleaserdit@stienwan Rbettisigrs@iadentorabaththenfsomtolpearinchsuinianes a fir st
contact surface that opposes the bearing wall and a second contact surface

that opposegn tdiRniphabR@f ANBesring ardl, andeasforwaitiy Ipvojecting trrose forncl udes
an actuator that selectively noves the first and second contact surfaces

ggﬁ)\;@f Bg;noiwiﬁgé tBBtht[.i;chht, gpgt he engagenent of the adapter on the base.

a lock received into the opening to oppose the rear bearing surface
and the bearing wall of the opening to prevent release of the coupling
configurations in the release direction and thereby hold the adapter to the
base, the lock including an actuator and a resilient member, wherein when
the lock is in the opening the actuator is operable to draw the adapter on
the base into a tighter fit and to compresses the resilient member, and
wherein the resilient member expands the lock to tighten the engagement

of the adapter on the base as wear develops in the assembly.
96. A dredge cutterhead in accordance with claim 95 in which the lock
includes a first contact surface that opposes the bearing wall and a second
contact surface that opposes the rear bearing surface, wherein the lock further

includes an actuator that selectively moves the first and second contact surfaces

away from each other to tighten the engagement of the adapter on the base.
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PCT/ US02/ 35835 97. A dredge cutterhead in accordance with claim96 in which
the actuator includes a screw, the free end of which defines one of the
first andwosgoenss cont act surfaces. 98. A dredge cutter he®dTiusozassses dance
with claim95 in which the lock includes a front nmenber, a rear nenber and
a resilient gmenbAr diduzeekatiegmad inaeceidancbewiiletalainoro sn adsiph ettet o
conpress the resilient nenber between the front and rear nenbers when the

| ock i civatdMMcRiRREl 4 BePeih tid et BRASTSWhicRNdefindanbes sfathet fightepd t he
adapter on the base as wear occurs between the adapter and the base. 99. A

dr edge | ordance with claim98 in which the actuator is a
SSAEOTRG iR

SCr ew. r utterhead in accordance with claim99 in which the

resilient er i n elastomer. 101. A dredge cutter ' cordance

W th ol ai m B0 wAeieRAe aeHiRAD it dpdaraandd, BHHREH, pB I FRMoh S K, oy
limting the conpression of the resilient menber. 1%2. ﬁ dreg\ge cut ter head
i n accinclidasea fionk raerabear, o redememparand,adasiliert pgmberdhgrahet®eed porti on
of the respective arm 103. An assenbly for nmounting a tooth to an arm of a
dr edgewhere¢iarthe attuatonis adapigdatchesmpratspthedesiiept nianleer betweesn tem and

I ncluding a convex front bearing surface curved across substantially the
ent i r eflohPBhdbear insmbeisd @when thedockiis ad&E epeningl subhnthaa themesiientr ear

abutting surface curved across substantially the entire abutting surface
to abutydfief CAR tiGIREAT HE SHADRTCORNHebASY WA Wetr Atcurs between the
adapter and the base.

99. A dredge cutterhead in accordance with claim 98 in which the
actuator is a screw.

100. A dredge cutterhead in accordance with claim 99 in which the
resilient member is an elastomer.

101. A dredge cutterhead in accordance with claim 100 wherein the lock
further includes at least one stop for limiting the compression of the resilient
member.

102. A dredge cuiterhead in accordance with claim 95 wherein the base
is cast as a unitary portion of the respective arm.

103. An assembly for mounting a tooth to an arm of a dredge cutterhead
comprising a base adapted to be fixed to the arm and including a convex front
bearing surface curved across substantially the entire front bearing surface, and

an adapter including a concave rear abutting surface curved across substantially

the entire abutting surface to abut the front bearing surface and a forwardly
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WO 03/041485 PCT/ US02/ 35835 projecting nose for supporting a tooth point,
the front and rear abutting surfaces having substantially the sane radii of
cur vat ur ew018441480 assenbly in accordance with claim 103 PoTWsowsssshe front

bearin A 1 r r ;

por pend SEPIEF Aod o st e VeoBH DORE An o 2 ek il bifages 1 104 11
whi ch the. front t%.eﬁr'weq surfage fnd tt['ue abutting surface each define a
spheri QY'”Qe‘g’Pém". 1Ay §1° AAMESEEH 0 9uriva WEcordance with clai m103 wherein
the base is cast as a unitary portion wiith an armof a dredge cutterhead.
107. An assdRfi yAin agsembliaie eacqorganges with: 6imn dPe; 1 ﬁ"méc%dgﬁt épnt i ncl udes
a first axial coupling structure and a transverse opening, and the base

i ncl udbsaring sarfabearnchthes abotiing sinthce areceach aunved ivolws pegoandicidaur e whi ch
mates with the first axial coupling structure to prevent novenent between

the adaptisnsand the base in directions transverse to the |ongitudinal axis
of the adapter, and wherein the assenbly further includes a | ock received

into the oRpesi NAn! AseH i A&drdfcd MtHORAMNNG08NH Wiich &AE REAr i ng
surface to prevent axial ‘novenent of the adapter on the base. 108. An

cut t or RealPa RAEEE NG TE b S Sat TS 4 SRR sBhmet e arm o o
arm a1 or APl ANASEURY i SREUEENGF WIBLRITA0A WBdeh HeiHseihEREon. “and a
o g tunitsry Bertion with an arm of 4 dredgs Guttathead. - o earing surface of
107. An assembly in accordance with claim 103 wherein the adapter
includes a first axial coupling structure and a transverse opening, and the base
includes a rear bearing surface and a second axial coupling structure which
mates with the first axial coupling structure to prevent movement between the
adapter and the base in directions transverse to the longitudinal axis of the
adapter, and wherein the assembly further includes a lock received into the
opening to oppose a wall of the opening and the rear bearing surface to prevent
axial movement of the adapter on the base.
108. An assembly in accordance with claim 103 wherein the adapter is
welded to the cutterhead arm.
109. An adapter for attaching a tooth point o an arm of a dredge
cutterhead comprising a rearwardly extending leg to exiend over the arm, a

forwardly projecting nose for mounting a tooth point thereon, and a rearwardly

facing abutting surface adapted to abut a bearing surface of a base fixed to the
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WD 03/ 041485 PCT/ US02/ 35835 arm the abutting surface defining a concave
curved segnent across substantially the entire abutting surface, wherein
t he abut twogsmumBace is curved in two perpendicul ar dire®Cirarsg2/338390. An
adapter in accordance with claim 109 wherein the abutting surface defines
a sphenimal treegamuiting 1$lrfade adéipingr a ncemcavedagureedi skgrienit mat@Bswher ei n
the adapter further includes a slot wwth at |east one laterally extending

Surfa0§u5 htigi§eedrtire aba®y suiface! Whifsih 256 apattagt QUtEiee i9fcuhil ibase and
hol d the adaptér to the base.” 112. An adapter in accordance with claim 111

wher ei : . .~ahn opening for receiving a |lock that secures the
i BRI fgTiony

adapt e dredge cutterhead conprising a plurality of

spiraling ar and a uralit f teeth att.ac t h, ar h said
tooth incl uaiqag nbéggg |rx'@daf%°r%8%e d’f"n] ﬁ’ia'ﬁ} H@ghyv?\eﬁgﬁath%u%gﬁﬁ@onvex
front abutting surface, and an adapter having a curved concave rear

abut t i Yrface falires & spPariea HEOMaN: t he front bearing surface, wherein the
front and rear abutting surfaces are nutually curved at substantially the
sane radii dfl1cuAvatdapter 1iM aceordiandgewitutalaimm el iwheteibothRrasiapien h cl ai m
113 in which the front and rear abutting surface each define a spherical

segmenfyuritekSnclddes adget withtaarnégstcorieniatarally dateseing Sbrfacatiat edevdllyr ei n each
base is cast as a unitary portion of the arm 116. A dredge cutterhead in

accor daness t%tafﬂ?]%%terﬁi%% lgr?lngbéidl?tﬁ@éaséaﬁé hbmm(jﬂeﬁmeq)a@et h at |east

one support surface at g rally faces the arm and the adapter includes

a slot thatyggcelyesyiher iPAg6 Bk Wit Y473 131 wherein the leg includes

an opening for receiving a lock that secures the adapter to the base.

113. A dredge cutterhead comprising a plurality of spiraling arms and a
plurality of teeth attached to each arm, each said tooth including a base fixed to
one of the arms having a curved convex front abutting surface, and an adapter
having a curved concave rear abutting surface in abutment with the front bearing
surface, wherein the front and rear abutting surfaces are mutually curved at
substantially the same radii of curvature.

114. A dredge cutterhead in accordance with claim 113 in which the
front and rear abutting surface each define a spherical segment.

115. A dredge cutterhead in accordance with claim 113 wherein each
base is cast as a unitary portion of the arm-.

116. A dredge cutterhead in accordance with claim 113 wherein the
base includes a tongue with at least one support surface that generally faces the

arm and the adapter includes a slot that receives the tongue and includes a
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42 WO 03/ 041485 PCT/ US02/ 35835 nenber that sets between the support
surface and the armto hold the adapter to the arm 117. A dredge
cut t er heawoOioa/0a8dr dance with claim 116 which further inelCodse2/asssdck, and

oppose embe HaFyets pelfeetlfs AbAEaRRel gt int W hoefe Raptd e Peroval

of the, adapter fromthe base. 118. A dredge cutterhead in accordance with
cl ai m PBPWherein the adapter is welded to the arm 119. A dredge
cutterhead conprising a base nenher and a plurality of . for d

proj ecting &pl-r af\i gUgeneUiterhead 4p rﬁqcﬁﬁq%meny'ts 9'@%%1 1&&%‘%@@%%
plurality of spaced |ocator formations each having an identically shaped,
ri gi d, inciidesd lockaand whereiotthe @daptes inejudes an apenindinayhigbithe legidged t o
positively mate w th a digging conponent to properly set the position of

the di gien@dcoNDEPESE theoa Wwalk ohtie atidpier Andr @dgsll ofitheebasado iprevardor dance
with claim 119 wherein each said |locator formation i ncludes a | ocator nose

proj ectd : . 121. A dredge cutterhead in accordance
[eB S5 R ol A e SeB,

with claim nose is set in a recess positioned

i tnoclarm 118 R Gl BURMeRl A ArodtgRngy AL i JR e b e e

apart syrfaces havi a particular shape and spacing, wherein the spaced
apart §3@%&&W% 6938|T'"e\%§fmtm | ocator formations are oriented differently

relative to the front edge of the arm 43 .
119. A dredge cutterhead comprising a base member and a plurality of

forwardly projecting spiraling arms, each arm including a front edge having a
plurality of spaced locator formations each having an identically shaped, rigid,
fixed locator structure, the locator structures being shaped to positively mate
with a digging component to properly set the position of the digging component
on the arm.

120. A dredge cuiterhead in accordance with claim 119 wherein each
safd locator formation includes a locator nose projecting forwardly from the arm.

121. A dredge cutterhead in accordance with claim 120 in which the
locator nose is set in a recess positioned along the front edge of the arm.

122. A dredge cutterhead in accordance with claim 119 in which each
locator formation includes a pair of spaced apart surfaces having a particular
shape and spacing, wherein the spaced apart surfaces of at least two locator

formations are oriented differently relative to the front edge of the arm.
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WO 03/041485 PCT/ US02/ 35835 123. A nethod of attaching adapters to a dredge
cutterhead in the proper positions conprising: providing a dredge

cutter heawowsioim4ss plurality of forwardly projecting spir&Crngozasissy each
arm having a front edge, and each said front edge including a plurality of
spaced apar 123.0cAt method neft atiashieg cidapierisnip tehelredge cutienneaslimtthen;

provi ding an adapter for attachnent to the armat a plurality of the

| ocat opropeppaBitivA8 Tonfsihgai d adapter including a rearwardly extending
leg, a forwardly projecting nose and a coupling formation that can mate

wi th each O‘)rotvﬂﬁﬂé g%a&r%"clrgefl\ﬁ&tﬁﬁ@fye%SWitﬁaéi ﬂﬁ#éfitfr&aﬂirﬂﬂrdlvepr@fé&hgng

formati on of eac apte ne of the ocator formations such that the
adapter._.is. properl oSt | ' t ' ach
2dapt orPY iy RS el pARRG A FOR ¢t shol ceriidl A8 SSREHOORNETTY o
wherein the |ocator formatiop jncjudes a nose that projects forwardly from
the arfh aﬂleal”B{e Fouinacey %Rﬂfﬂa{qca&?fi QIMAHANS, %@keﬁa\? tt"?ﬁat gﬂapy
receives the nose. 125. A nethod in accordance with claim 123 wherein the
| ocat oconfiguraian;on i ncl udes a pair of spaced apart forwardly facing
surfaces and the coupling formation includes a pair of opposed rearwardly
faci ng surf prakling 26 adaptet fordattachawsnb tal drearmiatia plusdlity b thevloeatdn a | ock
is placed into an opening in each of the adapters to secure each said
adapt eforhfitibhg, 8a6h sAfl adapter including a rearwardly extending leg, a forwardly
projecting nose and a coupling formation that can mate with each of the locator
formations;
matingly engaging the coupling formation of each adapter with one of the
locator formations such that the adapter is properly positioned relative to the arm;
and
securing each adapter in place on the arm.
124. A method in accordance with claim 123 wherein the locator
formation includes a nose that projects forwardly from the arm and the coupling
formation includes a pocket that matingly receives the nose.
125. A method in accordance with claim 123 wherein the locator
formation includes a pair of spaced apart forwardly facing surfaces and the
coupling formation includes a pair of opposed rearwardly facing surfaces.

126. A method in accordance with claim 123 wherein a lock is placed

into an opening in each of the adapters to secure each said adapter to the arm.
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WO 03/041485 PCT/ US02/ 35835 127. A method in accordance with claim 123
wherei n each said adapter is secured to the armby being welded to the arm
128. A newbadoinsmccordance with claim 123 wherein at | ea®CTiUs02/8183% he

| ocator formations have different orientation relatjve to the front edge of
the arm 1387. AAdMEiRd Bugeeqrdanee wWihsiaig) g3 yhaieln eaclysaid adapteind a
plurality of arnms extendi ng therebetween, each armincluding a front edge
havi ngisasequired &b theyawh bydeeing walded toithe@sm. each base i ncl uding a front
facing bearing face that has a convex, generally spherical configuration
for abutting28. canpieimedhiraaycordante nithsskiifrad23 avhareinaakdipher twoobihesecur ed

to the arm 45
locator formations have different orientation relative to the front edge of the arm.
129. A dredge cutterhead comprising a base ring, a hub and a plurality
of arms extending therebetween, each arm including a front edge having a
plurality of spaced apart bases, each base including a front facing bearing face

that has a convex, generally spherical configuration for abutting a complimentary

bearing surface on an adapter to be secured to the arm.
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