TOOTH SYSTEM TECHNI CALAREA The present invention
relates to a tooth systemfor a tool for earth noving

wor@biooEBy, which tooth systemis of the type PCT/SE2004/001075
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conprising a holder |ocated on the tool and a front

tooth portion that is detachably arranged on and in
relation to the hol der, which tooth portion is in the

form of an exchangeabl e wear and/or replacenent part

i ntended for the actual earth noving, which tooth

poTOIOXH S¥SpENMes a rear | eg and the hol der conprises

a cavity designed to receive the leg in interaction

with the tooth portion and thereby achieve a unified
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repl aceabl e wear teeth. Cearly, these t oot h syst ens

can al so be used for other types of earth noving
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central body attached to a central, rotating hub. The blades suitably extend in a helical
line from the hub at the forward end of the body and rearward in the tool’s feed
direction to the rear end of the rotating body comprising a back ring, holding the blades
together, where also a suction device is arranged for removal of the loosened earthen

mass through the interspace between the blades.

Such tooth systems usually comprise two main connection parts in the form of a
“female” and a “male” part that together form a full, assembled "tooth" in a series of
adjacently arranged teeth along, for example, the bore bit's blades or the bucket's
cutting edge. Such a “tooth”, thus, comprises a forward wear-part in the form of a
replaceable tooth portion with a (cutting) point and comprising a rear leg for mounting
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to said tooth part's protrusion beyond the connection parts’ common joint.

The position terms used below such as rear, forward, lower, upper, vertical, transverse

35  or horizontal surfaces, etc., can consequently be inferred from the definitions, as stated
above, of said forces and the mutual relationship of the connection parts, as well as their
relations and positions relative to the work surface.
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30  This hammering causes considerable increase in wear. Those tooth systems that instead
have all too narrow a degree of play, that is have a too small gap between the tooth and
holder, develop the problem of the tooth becoming difficult to remove from the holder.

Tooth systems designed for earth moving encounter their greatest, and thus, as regards

35  the tooth system design, most often the gravest loads when breaking hard rock. This is
due to the very large normal loads F; that impact essentially perpendicularly to the rock,
as such occurs in the course of breaking rock. The known tooth systems, by prior art,



Thi s hamering causes considerable increase in wear.
Those tooth systens that instead have all too narrow a
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the tooth and hol der, develop the problem of the tooth
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joint first being adapted to the giv ocki ng system
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more effective way without incurring any essential risks for such as the said damages
arising.

As the locking system wear increases conventional locking systems lose their ability to
maintain a retentative force that holds the connection parts together, that is, their
pretensioning capacity, which causes the said hammering to worsen significantly and
the tooth to finally be destroyed and/or fall out of the tool.
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for such as the said damages arising. As the | ocking
system wear increases conventional |ocking systens
| ose their ability to maiintain a retentative force
that hol ds the connection parts together, that is,
their pretensioning capacity, which causes the said
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These transverse forces (Fp) and those nonent forces
resulting fromthemare al so essentially absorbed by

the contact surfaces along the holder's joint, but
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streng ag
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ai nst such transverse (Fp) and resul tant
pORARtET hepdesearhsihed dformathetdeseribadda dhecAmetiean Patent

hagchmem a3 geseié bed in the Anmerican Patent
docunent US-A-3 808 716. An exanple of the |eg-type

tooth system can be had fromthe American Patent
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- adisadvantageous leverage ratio for transverse (F,) and normal (F) forces, which is
substantially greater than one, why the tooth can bend or break off during hard work;
- that the tooth systems have difficulty absorbing the loads and torsional forces
impacting at the front side of the holder, that is, at the forward joint surfaces in the
cross-vertical plane (XZ), due to insufficient contact surfaces; for example, the
torsional forces along said Y axis cause the corners of the substantially quadratic leg,
as stipulated in DE-2 153 964 and US-A-4 642 920, are quickly worn down after
which the tooth’s function is severely degraded since the tooth’s position become
rotated;
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in the cross-vertical plane (XZ), due to insufficient
contact surfaces; for exanple, the torsional forces

al ong said Y axis cause the corners of the

substantially quadratic leg, as stipulated in DE-2 153

964 and US-A-4 642 920, are quickly worn down after
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Another object of the present invention is to achieve a new and improved tooth system,
which tooth system essentially reduces or wholly eliminates the problem with
disadvantageously large wear damage along the joint between the tooth system's
component connection parts due to the very large loads arising during, e.g., the breaking
of hard rock mass.
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The objectives so named, as well as other, here, non-enumerated purposes are achieved
30  within the framework indicated in the present independent patent claims. Embodiments
of the invention are indicated in the dependent patent claims.

Thus, in accordance with the present invention one has achieved an improved tooth
system distinguished by the tooth leg and holder cavity, along at least a front part of

35 said joint, to have a multi-armed, preferably cruciform, cross section comprising at least
four projection arms and at least four grooves each that interact with each projecting

arm, respectively, which projection arms comprise an, essentially vertically arranged,
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front part of the dovetail groove and the front part of the tooth portion’s leg, being

multi-armed with at least four arms, preferably cruciform or x-shaped, with a notch or

dovetail groove that is internally convergent towards its back end.

This, at least cruciform and preferably somewhat convergent dovetail groove affords a
play-free fixity and prevents faulty alignment since the tooth portion, that is, the male
part, upon use, is pressed into the female part with increased contact along the contact
surfaces along the joint between the two parts. The cruciform design, thus, ensure that
the tooth portion shall always be aligned in a predetermined position in relation to the
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30 arfdicki® point, around which torsion occurs in the joint between the connection parts,
become “lifting arm” (b) and “reaction arm” (r). In order to absorb the greatest loads the
tooth system must withstand, that is, here most often the normal loads F that arise when
breaking hard rock mass, the leverage ratio between the free, projecting length of the
tooth portion and the length of those parts of the tooth portion and holder that interact

35 from said fulerum point inwardly along the joint for the absorption of the impacting
loads, that is, from the leg and dovetail groove, less than one, that is, (b)/(r) < 1. This
ratio is closer to two, or (b)/(r) = ~ 2 for conventional tooth systems, which is why the
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The connection geometry between the tooth portion and holder of the present tooth
system is equipped with an protruding part, below referred to as heel or torque heel,
with a definite external geometry and a corresponding depression to interact with the
heel, in order to absorb the laterally impacting transverse forces (Fy), see Figure 18, that
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Fig.2 1sasc ematlc side view of the dredger cutter in accordance with Figure 1,

which side view shows more closely the helical blades and the rear suction
device for the loosened earthen masses;

Fig.3 isaschematic perspective seen angled from the rear of parts of a preferred
embodiment of the tooth system in accordance with Figure 1, which
perspective shows the rear holder from which the front tooth portion is
removably arranged along a common and interacting joint in the form of a



attached Figure(s), where: Fig. 1 is a schematic
perspective of parts of the tooth systemin accordance
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repl aceabl e tooth portionsi2ach of which are renovably
attached to a rear holder that is securely arranged

al ong a protrudi ng blade on a rotating body of a

dredger cutter; Fig. 2 is a schematic side view of the
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Iateral fiwinghe redr; t he of the tooth point, spine part
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seen from the right side;

Fig. 9 is a schematic planar view of parts of the holder in accordance with Figure 4,

seen from above;

Fig. 10 is a schematic perspective, seen angled from the rear, of parts of a preferred
embodiment of the tooth portion in accordance with Figure 3, which view
shows more closely the spine part of an angled upwardly arranged tooth point,
that is, the spine of the wear part that is intended for application to a given
working surface, a hook device interacting with the fastening device at the
outer end of the tooth portion’s rear, extended and male-formed leg, which is
intended for insertion in the holder's essentially fitted dovetail groove, the right
lateral wing of the tooth portion’s two wings, the torque heel arranged

thereunder and a number of contact surfaces and clearance surfaces;
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beneath of parts of the tooth portion in accordance
Wi fguyre 10- Fig. 16.is a schematic bottomvje
ce btk If et notdiiehelh SR Bonpernth Shary of the tooth
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schemati c perspectives seen angl ed from above, angl ed
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191g. I& shows schema%caalp}gthe position for a number of contact and clearance

25 surface(s) in relation to the tooth portion in accordance with Figure 10;

w

Fig. 20 — 22 show a preferred embodiment of parts of the fastening device in accordance
with the present invention in three schematic perspectives seen angled from
above, angled from the front and angled from the beneath;

30

Fig. 23 shows a schematic cross section of parts of the fastening device in accordance
with Figure 20, seen from the right side and with certain parts deleted to better
render visible the internal parts;

35 Fig. 24 isaschematic perspective seen angled from above of parts of the fastening
device in accordance with Figure 20 attached to the holder in accordance with
Figure 4;



Fig. 23 shows a schematic cross section of parts of
the fastening device in accordance with Figure 20,
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del eted to better render vilgéible the internal parts;
Fig. 24 is a schematic perspective seen angled from
above of parts of the fastening device in accordance
with Figure 20 attached to the holder in accordance
with Figure 4;Fig. 25 shows a schematic perspective
seen angled fromthe side of parts of the rotation
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Examples of an earth moving machine 3, tool 2 and wear and/or replacement parts 5
suitable for a tooth system 1 in accordance with the invention are here embodied by the
rotating bore bit 2 of a dredger cutter 3 with its replaceable wear teeth 5. In accordance
with the present invention the tooth system 1 may of course also be used at other types
of tools 2 of earth moving machines 3 as at the bucket of an excavator.

At the in Figures 1 and 2 especially shown dredger cutter 2, said wear teeth 5 are

arranged in a predetermined distance from one another, along more or less helically
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al
t osmce the con%ctt léullfe?ces 15 at the front side (A) of the holder 4 together with the

opposed contact surfaces 15 at the tooth portion 5, see Figure 13, form stop surfaces in a

mutual stop zone that makes up the forward part (C) of the joint between the connection
parts, see Figures 3, 5, 11 and 26.

35
This forward part (C) generally absorbs all or at least the essential majority of all loads
and torques that arise and as this stop zone (C) is considerably larger than those used by



symmetry axis Y, that is, essentially in or parallel
to the cross vertical plane (XZ). Thus, further
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one all too large play or an all too narrow fitting
bet ween the tooth portion 5 and the hol der 4, obtain

30 anWith reference to Figures 6, 7 and 9, a preferred embodiment of the notch 14 is shown
seen from the back side 17 of the holder 4, from the front side (A) and from the top side
18. For an understanding, compare with Figures 11, 13 and 16, which show the tooth
portion 5 seen from above, seen from the rear and seen straight upwards from beneath.
With reference especially to Figure 9, the notch 14 can be divided into a back 19,

35 middle 20 and front 21 part(s). Within the back part 19 of the notch 14, see Figures 6
and 9, the lengthwise side walls 22 and the bottom 23 are essentially perpendicularly
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eliminated by the present invertion. For other unshown embodiments, it is conceivable
that said notch 14 is not open 24 along the entire top side 18, but rather the notch 14 is
sealed a short segment on the back 19 top side 18 of the holder 4 (unshown).

35  Within the front part 21 of the notch 14 the cross section (T1), in the illustrated
embodiment, is multi-armed, preferably cruciform, see Figures 7 and 26, comprising at
least four grooves in the form of a notch dilations 24, 28, 29 and 30; the upper one of
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0 h@ saed eravergerde abonarthe gldiS423of25talm1grtb¢ tohottusytettie]cntibetween the
g r B&‘k%rtz@ andFmidde p%ﬁ@b oAU SE1 @éh(ﬂﬂ IEE@I oc{on{ala?surfaces
tlo (ﬁvh di | at sfromvm
?? ‘?Xl? fad,(5ans renge 1 thageasg alse énqr%esa%feg th? timgef usage.
FI Since theTergglwide silbe2X Ql% €78, I26|o?yhefj bin hﬁ}bel Mngﬂg@g“réé Bh?resmtance
Wi see. Fi ure re a ed, in the
ot B8 bR mg 5 el e BRI byt nece
15 wear exten3|ons 28, 29, 30 along the inpact zone (A

B) Tﬂ@ﬁéﬁ%@é‘rsé: aRe&at élg l'ggsﬁée?rm fogrg Ie%g& ofsh aild tXltrc%ues ‘o vyhlch all the

%D t owar and ver
%é ds sgk Se HEs argpalso abm‘eﬁgwySﬁhg aeHtpetspttages 18 glnag the joint of

pamg hofdet M ebut @RE $hezaBre fbﬂbhﬁﬁﬁ{jst Qg%ﬁsbgdgafaﬁﬂk%nd P&t I©) of the

saj ence es a

oot L 25 g R Bl afp Bl dsar SRR AT 30 whose

20 m mtﬂtlere]praqons@@fablk coinactrsotfedes bdaande bhew tsadide lbaung, thds, minimal
coptact surfaces 15, which axial |oad transference in

that case al so increases over the tinme of usage. Since
the | engt hwi se sides 22, 23, 25, 26 of the joint have

a hhafbteleos @@1@‘ shaR %b %Aaae B & GalsH bé &ﬁecciés&libtfoﬂr&% tooth

t he bIe rthele
¢ roarver Sa% b EuBa suffacesil 6hBa o ppaioe et o ficing toward
25 altheholler 4.or ques to which all the forces Fp, Fs, Fc
give rise are al so absorbed by the contact surfaces 15
along the joint of the holder 4, but also these are
f o thrprefsead epEhodinagss of thedoath pDﬁ@nfﬁSdnanpm tite Kigrepfthe tooth leg

t B3 4rfdli tAE bAdK s%kﬁ&st(ﬁg of @B tt&ﬁv\% géﬂtﬁ'bfl A a}elslfa@é RS HleSholder 4, see

é&lfgéﬁ @bll%eang@ﬁt 38 % amﬂeéi@ E@fégld; gﬁtcefléég craspsestipp 4ED

30 | cmthpaisthg 4t aast fout priofedlion arms 31, 32, 33, 34 that each interact with its own
groove 24, 28, 29, 30, respectively. The cross section may, though not shown in the
embodiments, have more arms, e.g., the form of a five armed star or six armed asterisk,
ete.

35 By contrast, fewer projections arms 31, 32, 33, 34 than four is not desirable because
each of the three transverse loads should be absorbed by their own respective stop
surfaces that are arranged transversely to each transverse load's direction of work, since



wear. The notch 14 design shall be nade nore apparent
by the description of the tooth portion's 5 leg 13 and
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facing toward the holder 4191n the preferred

enbodi nent of the tooth portion 5 shown in the

Figures, the tooth leg 13 and the back surfaces (B) of
the tooth portion 5 that are face toward the hol der 4,
see Figures 10, 13 and 26, a nulti-armed, preferably

cr theilbaals sheauld b8 d&&ﬂiultemrbx(elT h Jar&Q ARA1 oinBigt Aba, lvaasH affe@ﬁbrmall

" RS SRyt rog im0 426 RS b oo aem
sest ispfurtay arehgedghut thooughttbewotich nedke2 dearidostivuie s clbausce and,
MOfhGs E}fo%ltleﬁlg&ontrwﬁ?e tfg%em eﬁjso%u%h \‘Iﬁ R 55@9 ofd 9ort tooﬁ'iﬁ( which the

ar med aster| proj ect
amofatipnal dpectigrcandp ael%iw febnekwise omgouraersctlpdﬁme, iti@clmp@etance of

eapbreteidd st 5@ tack FNAVE IREHoRdF SvoslD oA, Rerealgor bed
by their own respective stop surfaces thdt are

arranged transversely to each transverse load's
di Teclkehgthwie imer kurfsien22td3e26 a@ﬂg tisd gk @albe9 and middle part 20 of

O S S B o R B o
arWl@&; th@gds, ﬂ%gre@dr partshell sewye k) elemanq:ee&mfaoen; 1@1; secFligure 19 and
I s37.fA1 he ﬂeas@dlﬁl%mqo%tanﬁ hg H&@&éﬁ‘lﬂ 1H§éa§1rberh%§+&f)&fl'by a load

and shouyl d_have, cl earance an Init
c oSG Inigadtionbetren ti WemH exiensiontopmabihgmidgs Zg»t?&r%nd the

t oddwiiwardB0 edpetiee widtiad t&fb@borﬂhﬁgﬁ%ﬁje@ﬁo&%s@ se¢lxct ed
cl ockwi se or counter-clockw se e i nportance of

there being a stop surface for each direction of work
cl lmgh¢ ymbodiments sBowil ke prengtibmbses 3 132y 33 G4 hecwsnp2Red by the

23pack 221&'3‘1’ tﬁehtgotrﬁrgy‘c\)rtlorﬂaii]ﬁnﬁegl t@'?aquomléil? @g@ aerséenagll}p I)bhquely, and

the n opt1
| osafana%rl@aﬂyeaww &3l tbe wislgtamallyorrangediwingmoriensgded that are

t hateritially hbﬁZ(ﬁl'teﬁ ah@ Eyrﬂﬁéfrwﬁlhl@'ehth&es'idéeofﬁﬁe %ﬁ%cﬁﬁcﬁ

2 odtialy PonnREE varirelE predd e Thn e aliaso gt s
ah"soilhtmnhtﬁy vdlelndlhld “hnnﬂ‘rﬁslf lergelyn@ring therpefdrosutdies e @Blder 4, see

i.d
atas, EXLR, S AAA ARk I8 33 P e Wi prent i
arlﬁaé V@QHY e s1t:ga,ted Mrthihthe dolsiet s ﬁf@n@csves B&\A9, 36.HEhe tooth point 31 in
PrQicshbRAmakt s, 38 pard 2 fr&ﬁmd’%‘g 58%1h &Pﬁ@[rhzﬁ %g%lgh #oRBinch force F,

bgqjj\%&par Pgégﬁ%@;gg]ﬁ:ﬁo ﬁpor %l‘{legl{;]ég gprcegﬁvdand in part an optimal angle
SYPOrEOP ibe@veley theam&ders&)ﬁbrdehfbrﬁpbﬁeﬂﬁ% ah@h Ivyrt@alr;ﬂmeedong the
L TN MM M-
arfd Ed’ﬁr@ gstead sladwiyindelatiomtada xederenaegllane mangerdﬁdn@e lsymmetry
34xisTVEhabRgIS S tefivedh IR MESLRBPIAT 2AS theGinch force F is optimally

100°, the angle € between the reference plane and the shearing force F; is optimally 10°,

while the transverse force component F,, as before, impact parallel to the said reference
plane, that is, with the optimal angle y of 90°. In conventional tooth systems the winch
force angle o and shearing force angle B are significantly greater, so that the lever
principle is not exploited as fully as in the present tooth system design 1. The leverage
ratio between the torque arms on either side of the fulcrum point that form the heel 34,
e.g., the free, protruding length (b) of the tooth point 31 and the length (r) of the leg 13
that is inserted in the holder 4, is, here, significantly less than one, that is (b)/(r) <1, as
seen against the conventional tooth system that is closer to two, that is, (b)/(r) = ~2.



tooth point 31 when this "arnt' 31 largely forns the
portion outside the holder 4, see Figures 3, 17 and

waosmbE7Be t he ot her projection arns 32, 33, 3ECT/SE20042001075
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greater extent if not whol 2¢ are situated within the
hol der's 4 grooves 28, 29, 30. The tooth point 31 in
sai d enbodi nent has, in part, a front side 35 with an
optimal angle a to winch force Fs of 22 and an opti nal
angle b of 112 to shearing force Fc, and in part an
optimal angle g of 90 between the transverse force

co rti.-cal plane al.on he | engf.hwi se .. .
v BT B apaecta ol i i neRIdhes 280 B o Tore 90 Heiottimined
i nseetarthy [ekolusizelydthoomeattes ifgicatbd), buF satlsar ¢hdyreah evaxy within a
shwohdaBlefiBleflal ON t0o a reference plane arranged al ong

the symmetry axis Y, the angle d between the reference

pl ane and the winch force Fs is optimally 100, the

?nWiﬁl %féi?@ic‘é@@?i_gh?@l w;e% %%Iy_? laFflnthEh@ eRPnitiva o‘f'h@?/rth@ Bkisting
oLce S.opt.i : ile the transverse force

cofida p b or g rospthda orb e dbiegt Ty B et dhe heel 34,

r ebrerigtaodedpb daabsotried cinshe fohdibélbw. Ohd poiad forveg IFg Fy, Myfare

90 [ t th i nch force .

ana‘?%ﬁ’aeagﬁéﬁﬁ%sg‘?@fiﬁr?%%@%e%ﬁlgﬁ@%n O5s P bhRsing contact

gr &tfases 1 xgongihe noted Weinglusiyeiofiopish dilagons@8, 2% pd aid edhese

asoppdstdcotsack Burfdees P¥ ﬁ%lt%% borkQBbIViRY pARB2085] Bibrkhe ﬂ_)ggh portion.

Ie¥ﬁra9e rati .betMEﬁn. e tﬁ;ﬁue arns on either side
of “PRETIUSS LrsUhpBURRLY HyerapRadorsss cwder-dizected og eithepwde of the
I Lﬁﬂ’qﬂlﬂf oty rathich fréa‘éﬁ@i lfbréds)f:r%@{ogtdaﬂy tobd zibs&:bieg %hr3ﬁ-%lﬂzﬁdeast two

0 e i.s ipserted.in
nof PR s alrhp s hEp cfr'tid otthe 3o R o Fors purpose of
i ssigaplitity.pach qontagszaneds harpasursmatitel thomgk titd cntdct sufatcss 15 of the
SYRbAMIhET 4 Er?a&b{aglgc’fet&zhigl% F %’@re {9 2bwhver sé?%tlhgrr I;iﬁgﬁegélsl),t especially

shal | 'be apprecia e aforenent| one
antiePesePa8e2f-atio are not limted to exactly

[ excl usively] those values indicated, but rather they

c var i thi.n. a, reaspnable.interval. Wth referenc

© o Qi Sors iR gSens By Mt spincl b lprgpions the
t hiowexiesteintigllyf lnorizestak; IatetkDconfyrt aunthcehB1 tuod BRI6s the two laterally
re Ling: : f : FQ 1 &P t he he .
s i QGRS 0F it 5 3D all L Uhpds Bl i enatiwie

Theongast sitrfacey & gndD2 opcthe wppes part gbthertprstl legs 3s secf Bigeres 6 and 10.
| oads through certain chosen contact zones conpri sing

capt act surfaces .15 al.o the potch 14, inclusive of
- o i foRed sl dssene L hiatel shetspisbapnen futied along the
tS uwgpac e,;aglﬂ:& saffareg Bt and Btgmmr’tﬁé fd@ﬂpﬂfr}ii?n’_@ Z,tWB?ateralﬂy @franged wing
: r qu result. i.n _ut u
| O, B2 ed Bl S0 13 Ao AN bt lqves copact
t hawrfaggsdf luanddd) en thehitem pagad theonothdeg &3 see Bigummgidcmld] 1.

to be absorbed through at | east two contact zones

anfan ed one_,on %ither side of the given fulcrum )
pot i trangysrse forces ko ardtorgies sssuiipnt dhargfrom bt aveaf equirse constituted

Z dyecith®y pleesues orstibile isirdssek ddpendial oh AR dARiABle dtliGt&Simpact of

15[hg {)alltlgl?lal‘ force Fy, are absorbed for force from the right in Figure 19, essentially
through the contact zones formed along the essentially vertical, lengthwise surface G2
at the torque heel 34, see Figures 7 and 13, the upper, angled, lengthwise contact surface
D1 at the top side of the tooth leg 13, see Figures 6 and 10, the lower, essentially
horizontal, lateral contact surface F2 at the tooth portion’s 5 one lateral wing portion 33,
see Figures 5 and 15, the upper, angled surface B1 at the tooth portion’s 5 other lateral



tooth portion 4 in accordance wth Figure 19, however
see other Figures also, especially Figures 26 and 27.

wab@smditeh force Fs is absorbed essential ly througieoddien107s

contact zones formed along2the | ower, essentially

hori zontal, lateral contact surfaces FI and F2 on the

two laterally arranged wing portions 32, 32 see Figure

5 and 15, and the upper, angled, |engthw se contact
surfaces D and D2 on the upper part of the tooth |eg
13wirgeportrog82,e6e Bigard 5kid 1Thendsthe appdrdesb@niaRy h6rizdntal, lateral

a1 R R g Ml PRl B OB G s s 7and 10
tooth portion's 5 two laterally arranged wi ng portions

32 I aff e e a 3| an a in
Forfre s affkQitfoidin adeft bn ?x;,lﬂ &E&g&g et pa! %i;’f B2 and C2 apply

hori zont al’,. contact’ surfaces
bo?P%‘ﬁ?Sﬁﬁli‘dcm%)ma%F‘é tooth leg 13, see Figures 4 and 15.
The transverse forces Fp and torques resultant

th rom. that are of course constituted_by either
or SLEUP 8 et Bisaff Enho S E SuEiBBRnciions eingices dignated as 1,
chHAgHal, é1,d2y imckctardamt withiEighred®, de@opaslty £ed efindpaEtd6ads and,

oA OR ST SAALE Gl Wy o

10 t hease g5 eqntinned fpranss end defornatiogtwasi.ghe sleathacesu@castHt, 2, J1, 12,
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t origuewhegbwiAbe tsREFoFNSU RS cdntfH gul%gbes,ttﬂée sx#f’a%g foads Wéll then be
an 'ﬁ@’ Ien%}Q@gse conta%LtPY urface D "at the tOF si de
of %P ufed Sy fr addijional areasetherely rediicmedheiprogressipe of wersr By the
teﬁwet]nt dyatlelny] #ieg écﬂﬂpﬁsﬂgﬁg arl a}dﬁ{@m e a {ﬂ&a @@tgg%eéltﬂ, in
'S 0 ateral, wn ortiqgn , .see.,

B N N AR T o
t owhere plse theomansvégsefones F, atesabadrhied gt the fibhigperBZ;) of € joint, which
Fi ; ' i

JYhRBe 5]3@01?&13: of tl'@ RAnddiEol Eés)cg{l?tgg zr? %@Bg@h%%\gW the present

hori zontal”, lateral contact su : |
poverdionsths wegx eartd ofiash tenth d iibheld n plaessinm ryuehomore effegtive,

1 C)se;:llﬁ@ landl Op&reidRIIAI1RGIE fshref 848 MBEtht Ghpactihf $ore 4 2PE, F, and
S utlh aACes

d., D2 Fl, B2 d | .
o EESRy Mhieneroma By Bueri dionef heHiantady larger
hotodact surthcemnd inotéd foothis pu'psseassuif ademgdathdeabioe dertain
Loy ' it he Fi
"]’_‘Sdelfigure% 1'(%8? érrlgji tloglcﬁl]psr{ evwéhltélfcc?nltauzg gﬂé‘f’a{%‘re)gg)g (fcgrﬁé\sn lg“st o ?9 Wiifor the torque

c| dearndegt suFf are sef mainlyronrbe frant Rasi() of tesoiot, sasagentyarvery
t NRini@eltWeas ¥dueewhicH ddbnkiiBrabRYRoRho CAR IRk ('Ii_li]otﬁg @%h system 1.

and deformati on/wear, the cl éaranceé surfaces
Ji, J2, 11, 12 will slowy be transforned i nto contact

s ukfterageriot o€ usithé anpactiog srfatie [fbrethebnd e ddh ki dhthad rear joint

ovel 2304 LR 0 ISTERL L EMEAR M g e e prs

C (ﬁ;‘gr Whichga]éiﬁr @ggirgd @mns.im ojdedftenmonmplicated haintérmntd&hanks to

L5 0o CRBAAL G, B IO g e

t r?éseﬁlFlgli%KPgP%f‘él Vot Reetered embadigsabeiihe peesentrieoth sytiem design 1

pabinptising @fpobdikilifyoionittactdti €Rily removable insert, not shown, of a suitable
hard metal at the rear contact surfaces 13, 20 of the joint, that is within the
notch/dovetail groove 14, itself, which insert absorbs the impacting surfaces forces. A
simple and uncomplicated maintenance is thereby achieved, when the insert can, quite
simply, be replaced when it has worn out or been plastically deformed to a
predetermined extent.



i's unique. By virtue of the connection geonetry, in
accordance with the present invention, the wear part 5

wo@toosmed13tooth 1 is held in place in a nmuch noPEI/SE2004/001075
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effective, secure and operationally reliable manner

and that the inpacting forces Fs, Fc, Fp and their

resul tant torques, are normally only absorbed through

the substantially larger contact surfaces 15 intended

for this purpose as well as being intended for certain

defi the dewoimgsowxddobdthrsgstem, 1, flrtheh admnﬁtagést arg géﬁi@%ﬂ%ﬁF@ftue of the

fo d t:h gue, depen t.on

o Sl he upfierdP ol el Bltch A Bk GTPPRGRI poget e

t héfcorgrry mateyial seinforsement indbe foowmiioas ommbrstrong, rigidity-enhancing

Coa&ict8 38Rl ongRhOtBNES0rBS s l5is ﬁle‘i%ﬁlﬁ, Qhich 3&:h 0L of the notch 24

system 1. After period of Use the |nPact|ng surface

7 ot dntpof ieheB he YR Tk 3 Acneenal peskea 1@ alarg s sies 39,

c athrq@ahsiiitlyit affusk th)@pdf ; ssidilfly of H@tﬂaﬁﬁéﬂ s@&n@\ll\lh%_? H}qqu%trhl piog.}on 5,

de I of, the e ctiv rts , | .

r ool s e o Tt ot SR ot thedie Biap L v part 37

Themekyding thrheglposisiboivé iheynotth retle a4 ale &cﬂﬁtﬁﬁ‘e@ﬁ@ﬁov_hﬁmhﬂe a light

t I 13 r at | east essentially
hﬁﬁﬁing 'ﬂﬁa?écﬁ%le@#e@ 1 ﬂgmgﬁ%%tg& 9

reduced by a preferre iIment of the present tooth
systemdesign 1 conprising a possibility to attach an

ealni driferite pEdabd £dimeEt yet fEPfab§er§1‘€hin§$f tBe ?é(ﬂla{c@?&l@ R gortion 5
met at tQF rear c?ntact urfaces 13, 20 the o

j o"i"?{“f Sler e RPRERtIN PRI Frot SRS cAPBFEFQsR hovahomgteristic

i tahéctiontpeametrnefiht aﬁbsméﬂﬁlﬁ)nk(ﬂ] ji)iiamﬂé@ b loltin®Wyb@/eM, common to
f . j 0 Lcate I ntenance .i s .

" ﬁfea?.tg %’ 5,§8ﬁ%@%@fﬁg%§§:h§qaﬁa§o% ?ndC 1’13‘[.%) - Prgtegfl%efcg,l’ockmg, .
beW]?Jé]ié)i/%&@cg SiFrem 40tW1Wd§FaWmelw tomajsan apbast keditohesive locking
deffond@shntQich RFEIES BL-GHIBH: t:ﬁﬁ 'g?é%gcczilla 3f Elg—:e[ggtﬁ\gysécem 1 without

i nproved tooth stem 1, furt advan : _

agﬁmwgb al sy QUFo 3 Prgienstone abiliy. eusa ¥ 9n dsdnacking

exdystanietd amdioe Roddkctiompass ihéref@sSi bl e to set anot her,

secondary material reinforcenent in the formof one or

nore strong, rigidity-enhancing devices 36 along the

t oldteHogkdng $ystens4Geapprines,sae Figies 26hi 2h a&‘zﬁtaﬁm@d@@de 4if arranged at
Gk - IS, y spine :

:JZF? B&k%gj.edaﬁa onaflikgg%g{i Célgp %ﬂgé %Flgt}]n | ? 130%34 itzélg glgggi:'to pre“nsely fit

t H?QJ&CW’CSH | QPCR 1§35+ Gendpd P § betivieen (waobladescd3e d4.euhich

stsuatgy btefid m?cdrﬁatlmqg@ésts&?rau? in yaia%m Pgecdto;i}?gfﬁlqe lepgthwise
I [ or .topth systens of t, .
AT AN AT NS i
naokngd tenserfedicid the avlkdsr 4,emova leitihi sﬁc&l of the @dith %/ﬂ.ﬂﬁ (3138
t . t4n p op.5. .In order to i
03650 8 ARSI I 0y g5 st
r Spnsd diinaieess . ﬁ%ﬂ@ia@inclsfitaba e¢ndrah oirdelar Fonttsupport plate 50 and
C aioegt whith Rappostidy plate SO Yeh& Sl hokP&f {s rﬁ%d%“ﬂvﬁ f the fitting pieces
characteri sti annect,l onhgfog@&ﬁr_y of the q
oo B PTiest 6 PR SeainShe o GoRE gl a0k ladesroéh and the
t @ertical stop surface 45, 46 of each, respectively, while the third fitting piece 49 is
designed to bear against the bottom 23 of the notch and against the tooth leg’s 13
transverse, rear end face 52, see Figure 12. Further, the fastening device 41 comprises a
bolt 53, see Figure 23, which is arranged centrally through the fitting device 42 and
support plate’s hole 51. The bolt 53 has a claw or hook 54 arranged at the front end and

a thread 55 on the rearward facing end intended for a rear tensioning and locking device
56.



parts 4, 5, for achieving an elastic, releasable and
adj ust abl e pretensi oned | ocki ng, which | ocking system

waoaobd73Tetain its ability to nmaintain a secupP€r/saEad04/001075

cohesi ve | ocking of the condection parts 4, 5

t hroughout the lifecycle of the tooth system 1 w thout
hamering, that is, due to its pretensioning ability,
even while wear on the | ocking system 40 and/ or
connection parts increases. The |ocking system 40

corfpplictured exbedEiant pBthe ZéhStonﬂ%g and 1bekstieddvies IPa0neRisddla rear, with

22%%?@2@&?50&0?‘?%?&%‘%@%19&&5% fgl lo&é%%ﬁjc?g téglrt é%{(g%fl]g}y arranged
fi Pnrsﬁlfiéhlieh@ddw% 5t3y1n§1dma1dp$&ﬁ¢v¢ é&and agairshsted s@dod bot®m 57.
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b uat.i essentl al é axl a Irection
g tgﬁrﬁt“f‘r&r“'%%n glpgiic Rody |6 anﬁd thieughoviaiph a gertain, determined
t opmtdlstomlga%ﬁ;e b 8k k¥insfedd igah a9 @tabfe%éraleﬁﬁoﬁéhe A8der 4 to the

t o the, hol n either
RS b SIRORRT B Yookl indin SR ohac e pesgion,
[:, gma@yc,ztboughzad,waysrtensﬁet thusglwieysivnéing2x 0 igrce S@gy titfe@ew tooth
Lspadeied sfik Hs’raﬂgd Qrfé;'rr v Cfferte hdifer £8 v@c%r}lac hed at a

central, circular nt support plate 50 and through

10 \whi ch supportl ng plate 50 a central hol e 51 i s nade.
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r eSpE@d ¢ardiey masdes) leogened bintednd dfithé ol Pj e&@lﬁ: shtheltme as the locking
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o SR b e Al ) et e
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arran central ly through the |tt|ng evi ce
support plate's hole 51. The bolt 53 has a claw or

h (r)]ﬁke ddw ar hoolgBtofthe tdmgohfrtgrdegi%g dfl gk gk LAY RDrAfound a recess
t r ng. engd. i nded.fo ar onj ng
L LR ol PSR e e Sy o

m)teﬁ@F%ﬁﬁm@géﬁﬂmbeukhpgn@eﬁrce 56 conprises a rear,
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with its internal bottom 57 seal ed, sleeve 58 and a
I king nut 59 that is rotatably arranged on said

wadbthesBrce existing hefwgen theiteothperipa S daheiheldai tsnd/or the space
s afodladjecinettethdt tiamped, it Sl £Psiaed @8 iR vEe Hckﬁ% sgstem according to

b the s| eev al ed ttom 57 and
oubpERnt E?nar‘éceéﬁto%rwrﬁlns 34P8.3° S sBdce and SBoesgplseement of a
arwemgdeath ppfiioodgh whi ch a certain, determ ned
pretensi oning force can be transferred in an
g j ust abl e manner fromthe holder 4 to the tooth
pithethosmiembadirent wEthedpeth oystery 1dbfferent t4pes of lodking oystems

' Ofand/or ﬂ{UdﬂIcaﬁ&@J G’itth@f&)cld%g @?ﬂhﬁ 1t§etf0é§i’1rbeells¥\@%tﬁo%9§§se&1al
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t &grﬂta%%mftﬁ%y@th gorﬁﬁ%?érrfeagéﬁéﬁ?qﬁ%ﬁsAkg?m@me\rendocrksng

weystem and/or its modifications. The locking system 40 also can not be affected by the
problems of the holder’s locking device opening no longer fitting the worn tooth
portion's protruding locking device opening, which so often do affect conventional tooth
systems as known by prior art. With the present locking system, the locking device 56 is
installed, adjusted and removed axially at the rear end 17 of the tooth system 1 and this

is done without possible deformations of the joint connection geometry complicating
the work to be done.



The pl acenent of the tensioning device 41 at the rear
end 17, 19 of the holder 4 in the present tooth system

wa2pso0est s the actual | ocking mechani sm agai nBCT/SEavag@1075

from noved earthen nasses, 2koosened by neans of the
tool 2, at the sane tinme as the | ocking device 56 of
the particular |ocking system40 may be fitted and

di sassenbled in a sinpler and nore efficient manner
usi ng sonme standard tool, expediently a pneunatic or

el aé tenSiopiRBeieide W &) e, dinfiBeiel i€ althiangaythatip picvitles @lfjustable,

hazar,d for danmage. The cl aw or,,hook, 54 of .t he )
SRR R B RE B RS A W e ok e mwign
a esecmsdlyontematik albey itleenoddh dmalt sedialytalorg the tdvityPel4 axial symmetry

t ensi QNing; dey;] ' d t .
B 304 S RO TP RALERL L PR gl g and i
exPoichibe mattivaredtfpen pebithh ppiensianingguarantectbatitbe thoth gortion 5

angA10kiwlahebs RakRdfiRk prtieREBMted 1BSitibn tdatfeabReholildr 4 and, thus,
still. afforded t ? i mpr.oved | ocki ng system accordin

d th np I S g
¢ otlbh i Telsban s B Brucadenla 1 ARahs DO Mg e 00 dioraout the
setooticgsenfs eanyrel@ptatenent of a worn tooth portion
5. In the shown enbodi nent of the tooth system1
different types of |ocking systens and/or

10 nodi fications of the |ocking system itself, can be

15

usRg TERNAENE BSERIHIVENGDapt ation of the tooth

portion 5 and/ or connection parts 4, 5 to the given

| 0&RS PGS rventionia pet limited toghe embadimsats, herpehpwa bithepn also vary
Syt differdft whyROvigan thedtankevark e Blegfitddy clafigs. pr obl ems of
the hol der's | ocking device opening no | onger fitting
the worn tooth portion's protruding | ocking device

opks tede aphieciatesidhafthemurdieer af frend, tleosinee theimatadialtaad the form of the
sy e .
eSS of 1t tyfth Bha Bl erldbuod Ve B heprevating
adsusitions ahthedevglopaent pbaoiynityt t he rear end 17 of the
tooth system 1l and this is done w thout possible
deformations of the joint connection geonetry
conplicating the work to be done. The tensioni ng device
41 is, thus, configured in such a way that it provides
adj ustabl e, elastic pretensioning that tightness the

hol der 4 relative to the tooth portion 5, essentially
internally along the notch and axially al ong the
cavity's 14 axial symetry axis Y, that is,

essentially rearwards in relation to the tool's 2
direction of work and in which the nmulti-arnmed form

and the pretensioning guarantee that the tooth portion

5 wll always be situated in a predeterm ned position
relative to the holder 4 and, thus, also in relation

to the given tool 2 and al so the working surface (W

t hroughout the tooth systemis 1 entire life cycle.



ALTERNATI VE EMBODI MENTS The present invention is not
limted to the enbodi nents, here, shown but can al so

wae 2009/00313di f f erent ways within the franmework oOPCT/BE2004/001075

10

15

20

25

30

35

patent clains. It is to be2appreciated that the nunber
of arms, the size, the material and the formof the
conponents of the tooth system and parts are adapted
according to the prevailing conditions of the

devel opnent opportunity. PATENT CLAI M5 W hereby cl aim

anﬁAcrENTr €ELADMSENY hereby claith bed desRette sacufélgy . &tekOMita the
F({]E)oth system (1) intended for a tool ) of an
ea

VBV ng machine (3), which tooth system (1) is of
the type conprising a holder (4) attached to the tool

(2). andT@thl Efs'ﬁ%mt( cﬁl&:nﬁ’&f itogg@oo(lg’%? of\ﬁﬂ' g@h @X%%trﬁ%t@ne (%) which

arranged an

in the ﬁoeﬂlrﬁywrleﬁi) @)@fﬁ%@pgmréprm@g a b@ﬂdﬂoﬁ‘l) pitgshad tntbatool (2)
part i nirﬂrﬂjﬁ&ltftéﬁthﬁabﬁmﬁ%}l hidaik H&aé&%l}nﬁ‘re&&d 1n"‘f'31a@it3n to and on

tooth s a_rear |eg

hol der pt?‘ﬁji @8&%‘3 agi gsn‘g ﬂ&‘“afgpf‘)? ?‘1&’}&&%%‘?%{1%&33? 6“‘11/ @%@pl‘p@emem

E 2 )e | egpartlifjended fonghd avtweil aath woviag (W)f Wkich esith p@@lbhl(ﬁ’)rbompnses
an chi;eve a.c ol nt

t he abs%?ep@égrql fangﬁheshoﬁder?w glép "CEs? g%’&tﬁ% dqs*#%%&.‘recelve the

a predelegfd)duting Uﬁﬂ@@ﬂqmnlﬂg’él@mth yogiomih) aidnthus, achieve a

speci al t ga [
surfac egxn??&?ﬁ%ﬁ fmgf éf je?agotr tﬁgsa@hbﬂgf&? ?ﬂrceg (Fs, Fo, Fy)

sur f acel$TQUER P Prefiefermine épﬁléﬁ?ﬂé@g%%ﬁ@’ ¢TSI fpecial, opposed,
porti onnﬁﬁhllﬁlﬁtﬂerbﬁir@%’on{aéﬁ surfébé%f(%)”hﬂdh@t 1&@@1&&1413/9 cleax?ahce

a0 otboqsiTopnA 0 ooy 8T5he s op BB {5y il bl .
crucif owmreurthsso@btﬂgl (6B gl cavity (igh, |aﬂ;0nwt ﬂrras] efrontqrart (C) of said
arms ( ﬁ%intg B33, D 4ahre af’%&?lu% ?e( gﬁefgt%ély %ﬁmfog%l c%)gg dection (T1)

each interacting w a proje
34) andrOmAEISIg Hr@lﬁgﬁl%)rﬁfﬁ’g B vlc®, @Al)andgm@fvr:%@glem a9, 30) each

: :We ) :3 :\r/]ihfe)facglr:% ]vgl}h 5 BRYj ed@i@ﬁtam(l %2]2] 33? 8{% 2@ élﬁi"thﬁtgt tt@résa(t)mng device
po?t i 0 4?’%‘? ATARES g‘{a@?@o‘m‘f}s S rF?6|Pa€r<1%%4fo I achicying afightening and
axi al IYyadgﬂstab@ priensianing pf Ehe(tddt)l pbnmgl(ﬁ),lﬁil rBlaholS]smﬂi'ehlSMer 4)
axis r dan

1 V\,hereeslgentl ﬁ}gg%?%%/ gléﬁg%l{ﬁ%\rn% ?%q ?or@ug%ﬂyme oA Y.

conprise at |east one essentially vertically arranged

arm (3Ipoodl sy (1()%%cc%ﬁf$n§é"ﬁuthtcf&%qt Q¥Rr&in BRSR ﬁlfe d dms (31,

| at er al g#?g% portions (32, 33) Toqt h. syste

in accotd ) GPRRtiss %llqﬂStlone\/ﬂ%ﬁnEF‘W Y%C%W(f]r@@g‘?@)ﬁm (31) or heel
arms  ( 334) 8@, twd3the@fwa o epehisalydnter2Ssi@pHoaldny (32, 33).
vertically arranged, upper arm (31), a,

3. Tooth system (1) in accordance with claim 1, wherein the projection arms (31,
32, 33, 34) comprise an, essentially vertically arranged, upper arm (31), a,
essentially vertically arranged, lower heel (34) and two, essentially horizontally
lateral wing portions (32, 33).

4, Tooth system (1) in accordance with claims 1, 2 or 3 wherein the tooth leg (13)
has a rearwards convergent cross section (T2).

5. Tooth system (1) in accordance with 4, wherein the cavity (14) is designed as a
notch (14) inwardly convergent of the holder (4).



essentially vertically arranged, |ower heel (34) and
two, essentially horizontally |ateral w ng portions
W@ 3®5/08337 4. Tooth system (1) in accordance WETISE2004/001075

claims 1, 2 or 3 wherein thhe tooth leg (13) has a
rearwards convergent cross section (T2). 5. Tooth

system (1) in accordance with 4, wherein the cavity

(14) is designed as a notch (14) inwardly convergent

of the holder (4).6. Tooth system (1) in accordance

Wi §h anyodheysidm (h)ﬁn RE@E&cE §ithladl Ghe Whide q?kél:eﬂﬂﬁ clalms wherein

cavity i sed a_rear
upwar dstgl %1‘51{yaqlgﬁ Cf)ﬁ’@r]‘? %s§ W@%?&aﬁg?ﬁ% Bl?’e‘?’afgﬁ 24) plope the top
not ch (ﬂde)oftﬁehaldertqzi)syatml((]lﬂ).i n accordance w th any
one of the preceding clains, wherein the cavity's (14)
rear part (19) is conprised of |engthw se side walls
5 (2%) anfoagh Bysteng (d )(in a§cordamee withagy ene phihepreceding claims, wherein

piapendﬂh@ ehafy y(135 fe@ggiﬁ@l(@z se&‘)%ibrgé@ 6f %eiggtglmste@ﬁtewwozz) and a
Sect i orebt ok s Rresrenply BebS st e d iggetiomgr with the
Toot h soasite4) bpei tpweade agtbiocke Wiat, Bo aly tien@oBfseéthid of this part
pr ecedlgg%ﬁl ?ée(nlﬁ%ly ¢ th?%l’(li a cross section (T2) within

a m ddl €'cavity (14) conprises a
10 truncated, lower triangular part with essentially

rogl ndedl“&ﬁl'i Bkein (1%%1)1 8 Be Lt fﬁg WAL of ‘Jhm}ﬁl?\{ceélh €laims, wherein

forns the cavH;

cross sEEPFoRCEOn ('F’Zs Wi mé@%ﬁ%ﬁsb@i o thecayigy GE}D gomprises a
conpri Stﬁlﬂc@tﬁgtlb\ﬂfeﬁﬁlaﬁglﬂalf }ﬁiﬁﬁ\@lﬂ@ BesEaeRly rodiRded c\MHehGQQP §vhere the

For mod Sy PRGRPHF Somhget i engt b aierelab i o the dross

15 i nt endeﬂdcmcm $ gi2nlowerenoacts (29) pefirady camprse ledgthwise clearance

togeth cegut fﬁ’&ésrtl ?)P Zvrhilg ?ﬁe{%r!)s%% Sidal3 ()T22 hg\%?ﬁﬂ{ Fﬁﬁ?ﬁmfl 3. primarily

D2) an er ea R Se,

verti caormed, g% lmmrldb/ qopbyl lenstiavise sides 625&1@@@3/%@0 ffpromnteracting
one anafoheikct i&kmm t(ﬁg‘étﬂf@%ﬁ%é’to@&gl@g slepgesﬁde%%ﬁ&sr@q km) and
ystem in accor
() St YA Mhs e 0 68 Mok i cisance
20 29, 30)frarhbhé anathdrrfomtingan bp¢ad)y efent tgpee avich yiedkl@®).
each conprise an outwardly dilating of the notch cross

section (TI) fromwithin the cavity (14) and forward
i 0-r el akaoghsystem tlg imsécardasgewith ayy and gf the pre@edifig olatms, wherein

syst emtﬁ\ﬂ%rdo@esa(QQOZSjQQ 50) Wit amn f) b eaﬁﬁﬁqu Shch

cl ai ns, erein a m part he cavi t
has a [ACHPTEY Y Y @é&aﬁl ﬁtt ey w@éﬁsq%n( tfwm within the

25 1 eg' s (ch3ity (levand Sirdesl 1€1hﬁlat1ddl?ﬁ0 B chxidh eyrameiry ¥xis Y. 14)
| engt hwi se sides (22)
10.  Tooth system (1) in accordance with any one of the preceding claims, wherein a

middle part (20) of the cavity (14) has a play (16) arranged in part between the
tooth leg’s (13) lower sides (H1, H2) and the cavity’s (14) lengthwise sides (22)

30 at the cavity’s bottom (23), and in part between the tooth portion's (5) spine
part’s (37) sides (39) and the cavity’s (24) lengthwise upper sides (26) and
between the tooth leg (13) underside (E1, E2) and the cavity’s (14) bottom (23).

11.  Tooth system (1) in accordance with any one of the preceding claims in
35 combination with claim 6, wherein the tooth portion (5) comprises a spine part
(37) protruding through the open notch (24).



at the cavity's bottom (23), and in part between the
tooth portion's (5) spine part's (37) sides (39) and

wao b@soesrsty' s (24) | engt hwi se upper sides (26)PEMNSE2004/001075
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bet ween the tooth | eg (13) 2underside (El, E2) and the
cavity's (14) bottom (23). 11. Tooth system (1) in
accordance with any one of the preceding clains in

conmbi nation with claim®6, wherein the tooth portion

(5) conprises a spine part (37) protruding through the
opéd not'etth(s2tymIP) inocdriarey stithnol4idy) 11, iReeiarad@e&Rlary material

ith clal ' teri, .
e nf or uortmell36 P A 2 REEBRAOS IR 1 seine Pt ()
(5) spine part (37). 13. Tooth system (1) in
o ! : .
of e Torhbiten gl AN St e ML AL ONS brb B oA et Bt (D) of
(4, 5) Jﬁ’PéOIE‘B{ﬂAt»aﬁthaQ)ergFé§ thejeppnegtionmged (4.17) are contact surfaces
lac ut SLy(_lﬁb)hﬂméd ?m@i gcutkly pbiated aaglelalf,:ﬂlﬁat %éﬂfk@s ttifﬁn 1?2 16 e
en ry.axis Y or paralle ereto. 14.
Tootg h ‘;‘f;;g?t gﬁ%@%ﬂ%@g&ggﬁgﬁ%l%@ﬂy one of the

precedi ng clainms, wherein the tooth portion (5) or the

h [ ' heel .(34) .and .
of4ler 4o Q?ggeig '(I?Giﬁ aloddLL gzgt'}l%g( 338% gfl gl)e pge(eg:&%éqig §L3§g§ wherein

that the opp |"connecti on C
cor r es pBREMYPAERR 3T e dder (4) ermentises & prptwididg totqee heel (34)

heel (3N that thdsgoRed Sink@idd Akt (¥ ok 3?2(?51%1259% E'&@I@ésx)g{lﬁﬁg

forces (Fp).. which. i npact r pendi c e ax

symet r PE%?F@W 631@?6%6188 H‘ﬁ@&fg‘? Bf'ﬁl (39 tp Absesl Hiedafmally impacting
wi t h artyanovasofordel €F )y ehiehlimpact parpetdiculbietd @hdadifl@ymmetry axis Y.
projection arns (31, 32, 33, 34) are conprised by one,
essentially somewhat forwardly inclined and upward

syhret rieoslh pystear (13 aerordanet Withehnbng Glthe peeedinf elatiag wherein
essent itad hioidebh aa @l et Al .M [ Ky

symretrJ cgl an %\tﬁﬁe(r%l’s?idggb%gtaﬁéé\#dt}g%ﬁa%g%ﬁ?’ e%%%%alﬁ%?mewhat
an ess dATTHAINneliA B BDvEH Sy eHeticla argherd. o PAiaUp)), and the
16. Todto, espatiaity bizdrial plaepdl GARE Porioh (BNY3 XYl 8n either

pr ecedi ' erein, after t. ssenbl'y of the .

hol der ° chléﬁédg?hhe"w‘{ﬁgté? N %SFPieésr?“E@TY, E%WW%fﬂg(Efthi‘gﬁhgeﬂgned heel
(A, B) @)-the beginning of the joint (C between them

forms a common stop zone, whose stop surfaces (15)

conpri the front side (A) of the holder (4) and the

0 p]% sed WHsENYE) imyccardapgrawith gshonsorfitho precling olisrse wherein,
t he gr efitethe peseinbdf of the hb et @f BAY theQboth p()@onzgf, gal?ﬁtﬁ%g:t zone (A,

(B) th LS. J.n _contact. with e front side (A

hol der %‘J()Zﬁ ?heé’re%‘“ﬂfig& theyouH ({1 Retweehsthemforms acggumon stop zone,

hol der Whbpe etbp awrfaoea (i) eomprsed the &onpdidn @A\ ofZhe holder (4) and the

posi th'e%ﬁggsgg th 4§i!.ié’ @) BB Horti () WHEL AU a:B3akSE the tooth
portion’s (5) surfaces (B) that is in contact with the front side (A) of the holder
(4), are situated on the same side as the holder (4) of an imagined vertical plane

(XZ) positioned directly in front of the forwardmost parts of the holder 4).

17. Tooth system (1) in accordance with any one of the preceding claims, wherein
the essentially greater part of the loads (Fs, Fe, F,) and the torques resultant
therefrom are absorbed through contact surfaces (15) primarily at the forward
part of the joint (C).

18.  Tooth system (1) in accordance with any of claims 2 to 17, wherein contact

zones for winch force (F;) absorption, as well as that of torques resultant



17. Tooth system (1) in accordance with any one of the
precedi ng clains, wherein the essentially greater part

woboosies7Bbads (F5, Fc, Fp) and the torques reseCT/aE2004/001075
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therefrom are absorbed thr@8gh contact surfaces (15)
primarily at the forward part of the joint (C). 18.

Tooth system (1) in accordance with any of clains 2 to
17, wherein contact zones for w nch force (Fs)

absorption, as well as_that of torq

r esul BaTel oy ¥E RBARZeSAlong] P‘é(ﬁ'g@ﬂlw&F %&C%(ﬁé rand §igd aicthe tooth
Isutrf aGw liitlc(nFi 'ﬂ\d? Rddraladin %ﬂ%dh@‘(jlz ,BOY AddDipper fdil)tadt ¥@rfaces (D1
atera ortians upper contact
surfa@@gﬁ%% g‘ﬁ&”ﬂﬂﬁl %#t Fﬂ?%i?ﬁ@%de of the tooth |eg
(13). 19. Tooth system (1) in accordance with any of

I oAl t

5F co 1M Sghiy [1IF £18-E800 8k o£ 7B )BT RhBRn contac
resul tzanes foh ehe@tmg)fqrcea%) ghsprptigedsaydimg thaspé rcoraWtramltant
sur f agRsef&h, 48 ‘Arr%ed%tlo %@gép&inkhcp QUrkceq(ml &@BZ)VMP the tooth

| ateral w ng port owey. cont ac

sur f adesqEs CAY Elzsralawnswertr%\ﬁ@& 3B SERGo e Eohidsb pytaces (E1
| eg ( kd) E220t thd bt skl sif etie todth legr(183g.cor dance with any

of clains 2 to 19, wherein contact zones for

transverse force (Fp) absorption, as well as that of

t20r quddottesystena(id it deosfanenyith epeaitilaignsantod 9givherein contact

force' 3nédiB} thFBGE Qe ) bﬂgeggﬁ{on A GelPhd tﬁQLQﬁQmﬂ{len&sultant

at | east an essentially vert] | engt hwi se cont act
sur f adkeergfopm, dapepdiag 96 ﬁ@@@nﬁ@@p S((§m))d1regttlor} eligpagh,are arranged

upper ,aldﬂgcdt da81hn és@eﬂﬂhhyw&ﬁcﬂoléhgtﬁbv1s‘él¢bﬁ@6ﬁst&f&:é (GR) at the

th t th |
| ower e B Xy o 3eas oomeRt idtiba, BehBRE elad sprae DD
(F2) ahe m)paldn:foftthfetobthxibgl(lﬂ(),rat et ane(loyver, atsentidllyionigontal, lateral

ort I .
Por  acaipktitiaedn2) SAdl: At WRHoridy Wfﬂﬁﬁgf@?ﬁ%ﬁ’m (33),at
wi ng perst PrmuRPeR indigd a@ntmé avtfacsr{B1ygfae toodlspatien 'sI(p)other
hor i zQptal mﬁg’iﬁcﬁﬁ@ﬂl (99 RhRE ey bﬁ@@ﬁ)ef Q‘sQenﬁ&ll;I H&lzfoﬁ&l hateral

ortion's oth or,
P or o SRRyt FaRs (00 5b e Bofiathes 1L udi pasipy, B2); or, or
t hr oughfotdedFpdtane dpappbsit dirotias tsseutidlbctsmugtithe d2responding

B%o%gt e%%%Fesz(#l iggogf] Bay%lge@@(l) in accordance

vvlth any on erein the transverse
(Fp) and shearing (Fc) and normal forces (Fs) |everage

rAti o 1Jd @sﬁe‘iﬂ '7 1ﬁ fcchRBnéwah aﬁy 2 dla1§f§'25to foaﬂﬂeﬁem the
ful crum poi'n ﬁr aply

t)h e heel &% r.ound ch

the- t SFBPEHSE FATIIEAT;) G POBRALIRIERS § e haRIgls ghrelation
parts t6he eﬁdal\é@lﬁhﬁtﬁ/ hgist @Itcha ﬁﬂdfﬁnnqj’bu& prefergblptheldenG4),

I ength gdn%n\ghltclllqgae%rsmn ocdiy i {h}é Jom{ Bc’etween the connection parts (4, 5)
where the tooth portion’s (5) protruding length along the axial symmetry axis Y
from said fulcrum defines the first lever arm (b) and where the length along the
axial symmetry axis Y of the tooth leg (13) inserted in the holder (4) from said

fulcrum defines the second level arm (), is less than one, that is (b)/(r) <1.

22.  Tooth system (1) in accordance with any one of the preceding claims, wherein
the removably attachable fastening device (41) at the back side (17) of the holder
(4) comprises a fitting device (42), which is designed to fit the cavity’s (14) open
rear part (19) and against the tooth leg’s (13) end surface (52), a threaded (55)
bolt (53), which is arranged through the fitting device (42), with a forward claw



fromsaid ful crumdefines the first lever arm(b) and
where the length along the axial symetry axis Y of

wao b@speosh | eg (13) inserted in the hol der (4)PET/6I004/001075
said ful crum defines the sé¢ond |level arm(r), is less
than one, that is (b)/(r) < 1. 22. Tooth system (1) in
accordance with any one of the preceding clains,
wherein the renovably attachabl e fastening device (41)
at the back side (17) of the holder (4) conprises a
fittingodbudka(@4) 2 nterabiiahwith adesbgmnechdod device (619 arranged at the

Coot n” 1 Dt ByiRes LA bl didhin 20y RARIlrvicqdse) comprising an
bol t ( 58lpstiaprdyH69)sandrarlaigeg mephanisgh (39D éorfachieiing a dynamic fixity

devi ce GAR) rell " . iy r
I nteracti o.nreﬁ ltﬁlbggl;fi?gg? %P Qg@eﬁ%%ﬁlgggésllé% %{B‘% replaceable tooth

Sarr angeaoﬁllon at erg&l)tqhgwgl\q 51)6:, myhigarged deym and the adjustable
pr et ens prpinsignmgdotcecki ng devi ce (56) conprising an
el astic body (60) and a | ocking nechani sm (59) for
achieving a dynamc fixity and a reliable positioning
at 22 pr &detheystemdt) ipascdriame witlt dny anepff dreqrbledidgebifhs, wherein

ortion - L4 h the multi-arned
form antdh(eg %(gﬁg%%&gt(gg?gﬁ%rs éeSt Qerneélibél ?ﬁﬂ% énsfegf %uét.a{)]é(sgf%?glg[flﬁtal’ at the
10 5yst em 1ot Pﬁrh([%\;dlféhwﬁééAV\Bt . Bhyitbinegthe tavtitye( 1), edhexdi ingprt absorbs
cl ai ms, sushies ﬁir@estﬂéﬁwée%%é‘irﬁéf%tﬁ@&Qﬂecﬁ@ﬂBBﬂtf@? 5t

a

renmovabl e insert, suitably of hard netal, e rear
part (D) of the joint (AL B, C, D within the cavity

( 1taz;., whioath systere (1) inlbsairdmcs w(in}aa@@ ohobE8S _F?éiieﬁﬁg @laﬁﬁi@, wherein

I Nt erac s . . 00 system

(51 ARSNGB St o) o e s S ment prs
15 ¢l ai ns, OMiesrths remoayel andrbreaking/ofgassechiome w@kingtshefadeqd@V), are

(2) andeshb@aleddendidic® by E%Péc%@?gﬁ@" S g@&%}??(lﬂn?] g2)f8\781£}1t %%r%placeable

renoval and br&gkl ng of " masses from
(W, ar®&ds8(4i 1y exenplified by a dredger cutter's

(3) bore bit (2) with its replaceable wear teeth (5).



