27 Septenber 2006 Hinged tooth The invention relates to a hp@EptéRdcp 2006
a cutting wheel conprising a pivot bearing for pivotally supporting on a
pivot pin located on a cutting wheel hub, a cutting tooth support
extending fromthe pivot bearing and a steering arm extending fromthe

pi vot bearing substantially in a direction opposite to that of the cutting
tooth support. Hi nged teeth of such kind are known fromEP 0 291 027 Bl

whi ch al so originates fromthe applicant. In trench cutters having cutting
wheel s arranged |laterally on a bearing shield there exists the problem
that the soil |ocated imediately below the bearing shield cannot be

wor ked off directly by the cutting wheels. It is therefore suggested in EP
0 291 027 Bl that the cutting teeth adjoining the bearing shield are

hi nged on the cutting wheels. Through a kind of cam steering the hinged
teeth can BEIgEAn5o8ER in an area bel<dw the cut- ting shield in order to
work off the soil |ying underneath, while a further turning of the cutting

wheel caus%ﬁetge thg$d teeth to be swuing in again so that the bearing
shield is not Hgﬁ%%% B letesc et # iyingast ookbr.féunc tiuttahar gRegns and on
account ofCPﬁB?isi@@Larpirdtnbeakingifdﬁ1ﬁﬂwatahmgeggéﬁgyfqngr8ne§posed to
consi der abpevberses 1gggiéa:5§s§,c é}éﬁarw%puia | f nmore conpact soil or a .
r ocky undg{1 r ound q_gﬁe&% to_be wOr K&d “upon. PRe, @ GHEERRGWROEIged teeth
are expose ’é?(cee“é Nge AF BNl 41 valts besutfigrard emstpeeing Une damage
for which P¥eewhing fwm yhexphasydbdairing sGukEfk1HIAYLYR o % er%g_lr does an
er

exchange oOfpp&eitd NALEnakegkhi 8 tttgnrge;:gg %/Zﬁl‘y%{ﬂ%ng and 't e costly

downti mes of the high-investnent trérich cu Y'n addition the hi nged
teeth are relatively expensive on account of the pivot
‘Hinged teeth of such kind are known from EP 0 2381 027 Bl

which also originates from the applicant. In trench cutters
having cutting wheels arranged laterally on a bearing shield

- there exists the problem that the soil located immediately
below the bearing shield cannot be worked off directly by the
cutting wheels. It is therefore suggested in EP 0 2581 027 B1
that the cutting teeth adjoining the bearing shield are
hinged on the cutting wheels. Through a kind of cam stéering
the hinged teeth can be swung out in an area below the cut-
ting shield in order to work off the soil lying underneath,
while a further turning of the cutting wheel causes the
hinged teeth to be swung in again so that the bearing shield
is not damaged by the cutting teeth. |

For functional reasons and on account of their required in-
clination the hinged teeth are exposed to congiderable forceg
and stressg, in particular if a more compadt soil or a rocky
underground needs to be worked upon. Hence, the knoun hinged
teeth are exposed to excesgive wear and can also suffer from
premature damage for which reason an early exchange is re-
quired. Howevex, not only does an exchange of the hinged
testh lead te relatively long and therefore costly downtimes
of the high-i@vestment trench cutter but in additioﬁ‘ﬁhe
hinged teeth are relatively expensive on account of the pivot
support required for them and the démanded wear résistance.




support required for themand the demanded wear resistance. sﬁgﬂéﬁﬂﬁ@Qooe
2006 -2 The invention is based on the o b j e at to provide a hinged

tooth which has an inproved stability whilst being easy to manufacture.
The object is solved in accordance wth the invention by the independent
clainms, with preferred enbodi nents being indi- cated in the subolains, A

hi nged tooth in accordance with the invention is character- ized in that
the pivot bearing, the cutting tooth support and the steering armare

desi gned as a one-piece support, The _hinged tooth can be nmanufactured by
means of casting or forg- ing, although™a preferred manufacturing nethod is

constituteq1 ﬁF% cutting of sheet netal. Conpared to the enbodi nent as
a wel ding Cois ForRt he GioEc EhenpoRli fremte df trhprpiide abledigay and

of the singioetir wbich bae & nggdoveat latasﬂiw hiAkl Ee&ﬁg,e a%)%al?' lity

whil st redyghigsthge-ganufacturing costs at the sanme tine’ erred
enbodi nent of the invention resides in the fact that a receiving portion

is designed on the cutting tooth . support, in which hardened cutting teeth
are det achabkyohyeant £l scliveds ginl aEb@ﬁ&éﬁlﬁb Gl Bg et %ﬁ%%hé{}gﬁ ¥ & roduced

of a spec I al rted *pi ece
support . Fgéag éh%%ﬂﬁégﬁgg% W%Fﬁhtﬁﬁ g “@B 1m€§ﬁ?|%ﬁ%ﬂ§fkﬂdﬁ1ﬂ
f or ce- IockFﬁEeéoH%e%hﬁrﬁ?hﬁ&@ﬂmsand joining methods can be enpl oyed.

According to the invention it is furthernore advantageous that a tapering
ReeoL2reR SOnhle SALTR WBELDGRBR G AL, P e 10 o
zed in that the pivot bearing, the cutting tooth support and
the steering arm are designed a8 a one-piece support, The
hinged tooth can be wanufactured by weans of casting or forg-
ing, although a preferred manufzcturing method is constituted
by gas cutting of sheest mefal. Compared to the embodiment as
a welding congtruction the one-piece embodiment of the pivot
bearing and of the single arms of the hinged tooth leads to
an impraved stability whilst reducing the manufacturing costs
at the same time.

A preferred embodiment of the invention regides in the fact
that a receiving portion ig designed on the cutting tooth
suppoxrt, in which hardened cutting teeth are detachably
mounted. The soil-breaking cutting teeth that are produced of
& gpecifically harxdened material can be ingserted into the
one-piece support. For the connection with the support con-
ventional form or force- ~laocking counectlng meang and joining
methods can be employed

According teo the invention it is furthermore advantageous
that a tapering is designed on the cutting tooth support be-'
tween the pivot bearing and the receiving portion for the
cutting teeth. Such a tapering results in an improved elag-
t:clty ‘of the projecting cutting tooth support eo that bhend-
ing loads can be absorbed im the taperad part and the pivot
hearing is relieved thereby. Morecver, this tapering also
permits anm improved pivoting of thé hinged tooth towards the
eutting shield,




cutting teeth. Such a tapering results in an inproved el as- tziyogéme bér?@()s
projecting cutting tooth support so that bend- ing | oads can be absorbed in
the tapered part and the pivot bearing is relieved thereby. Mreover, this
tapering also )permts an inproved pivoting o the hinged tooth towards the
butting shield. 27 Septenber 2006 - 3 1In principle, the pivot bearing can
be designed as a single bearing eye that is inserted into the support by
means of gas cutting or drilling. However, in order to achieve an inproved .
elasticity of the pivot bearing it is Jntended according to the invention
that the pivot bearing has at |east two mutu- ally spaced bearing walls,

whi ch are each provided with a bearing eye arranged coaxially to each
other. The bearing walls can be produced by applying a groove to the
one- pi ece Sugptincirike tharpinoteyesnriay bakebe sbedpmnakast yigdihy Means
of gas cut theeg-iok el EhBg. { AN r r erhadi of the [nvention
resides in é&qlﬂﬁlgggjtret ha{%a é\tﬂ{d%r?%ergkleé gﬂ?aérgét“’ ﬁ%’hg‘eﬁa?t?ﬁrﬁ%ﬁ. the
steering arm- Thi%s “St 6p* h%%r%gﬁﬁwé§'f6P PRESE dit flilgyeosn itproteering
arm wi th tHelasiiciify afiethe hbvan bekirdhgt be idihgetidegobbobsqsupnas ted.
Thr ough t hithestigRehheogex s o] s Jinpite ith Tespect to
t he beari n%ﬁ 12;“ eld. .The s%%‘ahé 139%15%:1%%&9%:%{(5&1; ?Eﬁthly‘m’Q/’Qv%‘é‘?‘l‘
resistant rhter SRPCBECRTRELH M Sop¥PaFh oire el myovidedtwitlexert a
consi der ablReapiagseye anradyped idopxiRlber £®neflr eithey , Ofht Mee QUL+ OPPI NG
soi| . AcCORdiing benthe bRUEMidLByAabUILN Sl an ol 108,001 GCl, , stated

above resides_in thﬁ fﬁgt that a we P‘
, support. The bearing eyes can Iikewise be manufactured by

means of gas cutting or drilling.

@)
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Another preferred embodiment of the invention resides in the
fact that a stop member is arranged in the portion of the
- steering arm. This stop menber serves for the contacting of
the steering arm with the cutting wheel hub on which the
hinged tooth is Bupportéd- Through this stop the maximon
swing-out angle is limited with respect to the bearing
shield. The stop member can be made of a highly weaxr-
resistant material because during operation the hinged teeth
exexrt a congiderable pregsure on the stop member on account
of the outcropping soil.

According to the invention a further solution of the object
stated above resides in the fact that a wearing plate ig de-
tachably and exchangeably supported on the steering arm. The
wearing plate serves as a cam follower in order to establish
a contact of the hinged tooth with the steering ridge located
on the cutting shield, through which the moment and the ex-
tent of deflection of the hinged tooth are predetermined as a
function of the rotational position of the cutting wheel.
Unlike the stop member mentioned before, this wearing plate
is. exposed to a considerable degree of sliding friction for
functicnal reasons. Therefore the wearing plate prefergbly
-inéludes lubricating alloys that may contain e.g. bronze or
.brass. The wearing plate can be fanufactured separately so -
that the manufacturing costs of the hinged tooth are rediiced




tachably and exchangeably supported on the steering arm Thesy 27 &t
serves as a camfollower in order to establish a contact of the héﬂﬂg@Z@b@

tooth with the steering ridge |located on the cutting shield, through whi ch
the nonent and the ex- tent of deflection of the hinged tooth are
predetermned as a function of the rotational position of the cutting

wheel. Unlike the stop nenber nentioned before, this wearing plate is
exposed to a considerable degree of sliding friction for functional
reasons. Therefore the wearing plate preaferably .includes lubricating

al l oys that may contain e.g. bronze or  .brass. The wearing plate can be

manuf act ur gy {SRRALA t tu costs of the hinged
tooth are reduced 2 Se teﬁ%‘gﬁ%béggan%gg£?§ 4%ﬁ§£ Oﬁtﬁﬁércﬁﬁﬁ e -
certain dedﬂ@e P&P%&P“t he quaégqpuahbym e dcohangedwhilekine and at
| ow cost wHUpparite ofSuhpokingdd thithi pafdiiootHd e R LXEH; ﬁg t he :
cutting whgs e However, according to the invention it 1s par% ularly pre-

ferred that thé wearing plate is screwed to the steering arm A Screw
connection can be manufactured in a particularly cost-effective way and

can be unseceuedzandokosblned 28 B £35I 4y 11 1AgLbes. exbagi tent of the

i nventi on a eous that.a foove FoVvI
steering aF%Fg%S ggﬁg 6&&uﬁ%ﬁfﬁﬁﬁa?&at%u%% edetoctye aterwintamigrmgui de,
per- mits & §GFEN apanerisicnseaar bangmfacmra&t&nmaapaﬁgl@mﬁﬂpn t he
hi nged toot:bstAéfﬂed&@ﬁ#é twayRinAt €A3NEE ﬁﬂéﬁﬁ w@ﬁdaﬁﬁsfzfﬁhﬁ%ﬂ? ea‘ gduced

g e

further, &ggmglng of material concernin wearin “4hchi eved
i n accor dance th the invention in

In another embodiment of the invention it im advantageous
that a guide groove is provided between the steering arm and
the wearing plate. Such a gulde, e.g. a dovetail guide, per-
wits a quick and precise arrangement of the wearing plate on
the hinged tooth. Ag a result, maintenance times and cogts
can be reduced further. A reducing of material concerning the
weariqg plate is achieved in accordance with the inventien in
that the weawing plate is designed in a kidney~shaped manner.

In thig comnection it is intended according to the invention
that the wearing plate is designed in a bevelled manner at
its lateral portions, This bevelling, which may be stralght
or arcuated, permlts a gmeooth interaction with the steermng
ridge so that the hinged tooth can be swung im and out whilst
largely avoiding any jolts, This also has =a positive effact
on the working life of the hinged tooth,

Basically the hinged tooth according to the invention can be
used in various kinds of cutting wheels. However, a preferred
application is the use in a trench outter such as the one
used in SPEClallst foundation engineering to produce retain-
ing or cut-off walls.

In the following the invention will be depcribed by way of a
preferred embodiment that ig schematically shown in the mo-
companying drawings whereiu




that the wearing plate is designed in a kidney-shaped manner a7 §e'bté|’ihib%r2006
connection it is intended according to the invention that the wearing
plate is designed in a bevelled manner at its |ateral portions, This
bevel | ing, which may be straight or arcuated, permts a snooth interaction
with the steering ridge so that the hinged tooth can be swng in and out
whilst largely avoiding any jolts, This also has a positive effect on the
working life of the hinged tooth. Basically the hinged tooth according to
the invention can be wused in various kifnds of cutting wheels. However, a
preferred application is the use in a trench cutter such as the one used
I n specialist foundation engineering to produce retain- ing-or cut-off

walls. int ol ls@ahag .t ' [ s e, descri hed by way of a
preferred eﬂ‘n%)d?l E(r?)l;M"qt%h‘éllt Q?Eé@%'ﬁ%gn'a%égglllﬁélgh%% :r:%aghglég’-ogoﬁrpanyi ng
drawi ngs wher ei n Z71SEpt ERBER 2epErdingstorthe inedmvenacncheb@it g
partially section&hieigw of a hinged tooth according to the invention on a
bearing shield; Fig. 2 shows a plan view of a hinged tooth according to
the inventjon; Fig. 3 shows a lateral view of the hinged tooth of Pig. 2;
Pig. 4 shold% &aFgPHFW RI& seisst iforahingedy infotithechondbtly HaH
according to sectinmedefo®f rig. 2; and Fig. 5 shows a perspective view of
a wearing plate used for a hinged tooth according to the invention.
According tqQ rig. 1 the arrangenent and function of a hinged tooth 10
accordi ng 3% he FROERLE okrtaral vdeWooht Bk dringed tooth of Fig. 2;

Flg. 4 shows a partially cross-sectional view of the hinged
tooth according to section A-A of Fig. 2; and

Fig. 5 shows a persgpective view of a wearing plate used for a
hinged tooth according to the imvention,

According to Fig. 1 the arrangement and function of a hinged
tooth 10 according to the invention that is located on a ‘
bearing shield 5 of a trench cutter is illustrated, On either
g8ide of the bearing shield & two cutting wheels are each ro-
tatably supported that are not depicted here for reasons of
greater clarity. On the side of the cutting wheels facing to-
wards the bearing shield 5 pivot pins 18 are arranged, on
which a hinged tooth 10 is pivotally supported in known man-
ner. The pivoting motion of the hinged tooth 10 is predeter-

- mined by a steering ridge 7 fixed to the bearing shield 5,
along which the hinged tooth 10 slides. In Fig. 1 the operat -
ing position is shown in which the hinged tooth is gwung out
g0 that soil material below the bearing shield 5 can be
stripped. The comstruction and function of the hinged tooth
10 will be explained in greater detail in conjunction with
Fige. 2 to 4.

The hinged tooth 10 has a one-pisce body 11 in which a pivot
bearing 12 is provided for accommodating the piveot pin
.mounted on the cutting wheel hub. As can be gathered from
Fig. 4, there are two bearing walls 14 designed to form the




bearing shield'5 of a trench cutter is illustrated, on eithep 8 t
bearing shield 5 two cutting wheels are each ro- tatably supportepg m‘y 2|696

not depicted here for reasons of greater clarity. On the side of the
cutting wheels facing to- wards the bearing shield 5 pivot pins 18 are
arranged, on - which a hinged tooth 10 is pivotally supported in known man-
ner. The pivoting notion of the hinged tooth 10 is predeter- mned by a
steering ridge 7 fixed to the bearing shiglg 5, along which the hinged
tooth 10 slides. In Fig. 1 the operat- ing position is shown in which the

hi nged tooth,j out t soil material below the bearing shield 5
can be stri ﬁraimﬁﬁgr th$ J@t‘l n2ARdSFRAER T osh 1T & Baohiveghll ambt:lntolo

will be expl élaﬁbdofnlgr@ehmmgt ayk 16 LONGIIEAON BAhNbeEkO5 3'% The
hi nged toot hz3@ ha body I n..whi ch VOf, bear

provi ded foraicconﬁ%ﬁg?pﬁﬁfh%ﬁiﬁlggte%%h %53%5%6%8%thé f CER TS é@ﬁ hub.
As can be ga?ﬁX?EdP$9cﬁﬁ Ngbe Ansepesd %ﬁﬁhtﬁmslbéangnglmevésmmska$§5|gned

to formthe RieSeimeabearoct®060 cab Iﬁé\@ivchﬁq.fl'}ﬂgué Po Ih c%%ﬁ)n&r ated by
| ed

eyes 16 i?eaﬁ "2%%’“ L R G Y - U
pi vot pin 18 Ea 4 radtiag @W@@H@m@ﬁsheedesmsfbm ﬂﬂa:_e]ghagged
24 t hat

tooth 10 canlbe pitudtwlich SWPPLELSLrikd payaggﬁg sgag |

are only deptﬁégg %@Qﬁ%ﬁ@%ﬂ Y@ E)E\%l ed cutt| n %g%%%m &&t&gst 20 is

desi gned on hi T We S SEBFIY Rige Rt Bty ?@dePrt%e

cutting e]??] Cf% E%’\@é’ﬂf‘@'d"ﬂ‘?ﬁ%rkﬁé’&quo tiogphote el%amngy 2andef @e- a

better pi votﬂsxmmﬁ rhehii bgad 1DWdtwkizod thaPgiied Bod 92 and the
cutting tooth support 20 @ that the body 11 is of an alto-
gether hourglass-like shape.

A Bo-called steering arm 30 extends from the bearing portion
12 in a direction approximately opposite to the cutting tooth
support 20, which ig also formed as cne piece on the body 11.
At the free end of the gteering arm 30 an approximately kid-
ney-shaped wearing plate 34 is detachably and exchangeably
mounted by means of a gorew connection 36. In the followineg
the wearing plate 34 will bhe desaribed in more detail in con-
junetion with Flg 5.

| The enlarged view of ¥ig. 5 ghows the kidney-shaped front
face 38 of the wearing plate 34, with bevellings 42 bordering
laterally on a ceptrxe part 40, The bevellings 42 serve for a
gsmocth and jolt-free sliding of the wearing plate 34 along
the steering ridge 7 on the bearing shield 5.

On the rear facing away from the front face 38 of the plaﬁe a
quide groove 44 is schematically indicated that serves to po—
sition the wearing plate 34 on the hinged tooth 10 easily and
precigely. In addition, on the rear in an upper portion two
schematically depicted thremded bores 46 are provided that
serve to fix the wearing plate 34 onto the body 11 by means

of screws. As a protection against wear and in order ko gquazr=




signed on the body 11 between the pivot bearing 12 and the egtddiignilat '
support 20 so that the body 11 is of an alto- gether hourgla&&ﬁ%i@ éﬁgé@ps

A so-call ed steering arm 30 extends fromthe bearing portion 12 in a :
di rection approximtely opposite to the cutting tooth support 20, which is
al so fornmed as one piece on the body 11. At the free and of the steering

arm 30 an approxi mately kid- ney-shaped wearing plate 34 is detachably and
exchangeably nounted by neans of a screw connection 36, in the follow ng

the wearing plate 34 will be described i"n-nore detail in con- junction with -
Fig. S.- The enlarged view of Fig. S shows the kidney-shaped front face 38

of the weardnmigeeplsdt @dBduavkt fedemvaltyi RES42 ' ilakensl Ly.on a
centre par &pr%in 'ng .geggl | n@s?%? s]grzg forag%%ﬂo%%tgﬁggj 3?'[ -g#ee sl i ding
of the wearing prat 83478 BA-*The s (26 F}r’rﬁe"i“#%é@of-"e@n“‘tshe bearing shield
5 On the rear facing away fromthe front face 38 of the plate a guide
groove 44 is schematically indicated that serves to po- sition the wearing
plate 34 on the hinged tooth 10 easily and precisely. In addition, on the
rear in an upper portion two schematically depicted threaded bores 46 are
provi ded that serve to fix the wearing plate 34 onto the body 11 by neans
of screws. As a protection against wear and in order to guar- 27 Septenber

2006 - 7 antee an adequate Stability material accunul ations 48 are
provided in the portion of the threaded bores 46. 27 Septenber 2006 0 - 6




CLAIMS 1. Hinged tooth for a cutting wheel conprising a inOQTQﬁﬁﬁEﬂ%er%ﬁOﬁ
pivotally supporting on a pivot pin |ocated on a cutting wheel

cutting tooth support extending fromthe pivot bearing and a steering arm
extending fromthe pivot bearing substan- tially in a direction opposite to
that of the cutting tooth support, wherein the pivot bearing, the cutting
tooth support and the steering armare designed as a one-piece support. 2,
Hi nged tooth according to claim1l, wherein,a receiving portion is designed
on the cutting tooth sup- port, in which8hardened cutting teeth are

det achabl y ed,. 3. Hinged tooth according to claim1l1, wherein a
tapering is ned an the cutting tooth support be- tween the pivot

bearing and a receiving portion for cutting teeth, 4. Hi nged tooth
vot bearing |ncludes at |east two

according te c n_the pi
mut ual |y spaceg %%%r??%ghmﬁa awﬁPEE 189 whpeh cREwwEinga mut ual |y coaxi al

bear i ng eye. 27 Septenbireting Or- p;&tﬂl@g%p&a%%@nécc‘}z?ré’ PSP 5 m L
| located on a cutting wheel hub,
"~ & cutting tooth support extending frem the pivot bearing
and
- a8 steering axm extending from the pivot hearing subsgtan-
.tially in a directmon oppasite to that of the. cutting
tooth support
wherein
the pivot bearing, the cutting tooth supﬁcft and the
steering arm are depigned as a one-plece gupport.

2. Hinged tooth according te claim 1,
wherein
2 receiving portion is designed on the cutting tooth sup -
port, in which hardened cutting teath are detachably
mounted, '

3. Hinged tooth acecording to claim 1,
wherein
& tapering is designed on the cutting tooth support be-
tween the pivot bearing and a receiving portion for
cutting teeth,

4. Hinged tooth acgoxrding to claim 1,
wherein
the pivot bearingrincludes at least two mutually spaced
bearing walls which are provided with a mutually coaxial
bearing eye,




wherein a stop nenber is arranged at a portion of the steeripgsepidhbé 006
H nged tooth for a cutting wheel conprising a pivot bearing foreglvota
supporting on a pivot pin |ocated on a cutting wheel hub, a cutting tooth
support extending fromthe pivot bearing and a steering arm extending from
t he pivot bearing substan- tially in a direction opposite to that of the
cutting tooth support, wherein a wearing plate is detachably and
exchangeably supported on the steering arm: 7. Hinged tooth according to
claim6, wherein the mearlng plate is =séraWled to the steering arm 8

H nged tootlk a ng wherein,  a guide groove is provided
bet ween t he stggﬁﬁga ar%gg. quighﬁeEPlﬁbaEFé¥e 9. Hinged tooth according

to claim6, wWBetamnthe wearing plate is designed in a ki dney-shaped
' at its lateral

manner. 10. n t cordin claim6, wherein
portions the ;%agﬁ '9 %f &55?83%3 Pt fa BAFELc8dofabhersteering

€. Hinged tooth for =z cutting wheel compriamng

- & pivot bearing for pivotally supporting on & pivot pin

_ located on a cuttlng wheeal hub,

- a qutting tooth support extendlng from the pivot bearing
and |

- a steering arm extending from the pivot bearing substan-
tially in a direction opposite to that of the cutting
tooth support,

wharein

a wearing plate ig detachably and exchangeably supported

on the steering arm.

7. Hinged tooth accordlng o alaim g,
wherein :
the wearing plate ig screwed ro the steering amm.

8. Hinged tooth according to claim 6,
wherein

a guide groove is provided between the steering arm and
the wearing plate.

9, Hinged tooth acceording to claim 6,
vharein

the wearing plate ig designed in a kidney-shaped manner.

10. Hinged tooth according to claim 8,
wherein
at its lateral portiena the wearing plate is designed in
& bavelled manneyr.




