Hi nged tooth ~ The invention relates to a hinged tooth for a cutting wheel
conprising a pivot bearing for pivotally supporting on a pivot pin |ocated
on a cutting wheel hub, a cutting tooth support extending fromthe pivot
bearing and a steering arm extending fromthe pivot bearing substantially
in a direction opposite to that of the cutting tooth support. .Hi nged
teeth of such kind are known fromHP 0 291 027 Bl which also originates
fromthe applicant. In trench cutters having cutting wheels arranged

| aterally on a bearing shield there exists the problemthat the soi

| ocated i nmedi ately below the bearing shield cannot be worked off directly
by the cutting wheels. It is therefore suggested in & 0 291 027 Bl t hat
the cutting teeth adjoining the bearing shield are hinged on the cutting
wheel s. Through a kind of cam steering the hinged teeth can be swung out
in an area HE98E tREEBUt- ting shiel dkn order to work off the soil Ivying

underneath, while a further turning of the cutting wheel causes the
in so that_ the bearing shield is not
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danaged by%eggg P?%%Q?reee]t%e%ﬁfif’ FUtighdicot8aders® antktdngavheaht of
their reunP@ErFﬁinﬁl$¢EﬁvQﬁ1bﬁheihgn@Qxlﬁﬂmathlayegﬁpgxgﬁyﬁgtgncgnsiderable
forces angisbtepsn Looftidd ihUbabutiidy TR 1CRIBACE SR OF (2 %ocky

under gr ound,, §89§ L9.be, worked upon. nce, the known Rgebo°tReth are
exposed to oREessi Var SEHAS, AFoRa RS Ry af Praring amd ¢ ekeewieg darmmge f or

whi ch r eas§ftaRdERy | {rax dienpévos bearing substantially in a direction
opposite to that of the cukting tooth support.

‘Hinged teeth of such kind are kmown from EP 0 291 027 Bl
.which'.alao 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 0 291 027 Bl
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,
vhile 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 reasong and on account of their required in-
clination the hinged teeth are expased to considerable forceg
and stress, in particular if a more compact soil or a rocky
underground needs to be worked upon. Hence, the kunown hinged
teeth are exposed to exctessive wear and can also suffer from
premature damage for which reason an early exchange is re-
quired. However, not only dees an exchange of the hinged
teeth lead to relatively long aund theraefore costly downtimes
of the high-investment trench cutter but in addition the
h;nged teeth are relatively expensive on aceount of the pivot
support required for them and the démanded wear resistance.




qui red. However, not only does an exchange of the hinged teeth |lead to
relatively long and therefore costly downtinmes of the high-investnent
trench cutter but'-in addition the hinged teeth are relatively expensive ,
on' account of' the pivot support required for themand the ' denanded
wear -resistance. 2 The .invention is based or. the o bj e ct to provide
a hinged tooth which has an inproved stability whilst being easy to

. manuf acture. The object is solved in accordance with the invention by the
i ndependent clains, with preferred enfodi pents being indi- cated in the
subclainms, A hinged tootle, in accordance with the invention Is character-

I zed in th t t bearing, . the cutting tooth support and

t he- st eeri %ea?§v§P§?%s+ rfﬁfge:fs o8 §hHE-DiRcE %ol PraEife nyduingset h can
be manuf actocéd whickanes gin dagtriongdoptiot Pty Add 1akt h@ug? &y afer red
manuf act uripagEBERQdel S constituted by. gas cutting of sheet netal.

Conpared to the enbodi nent as a welding construction the one-piece
enbodi ment of the pivot bearing and of the single arns. of the hinged tooth
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whi ch har dERES bﬁt? quﬁlﬁlﬁﬁe detachably nmount ed. The 50|I-break|ng
cutting teeth that are produced of

A hinged tooth in accordance with the invention is character-

ized in that the inOt bearing, the cutting tooth support and

the steering arm are designed as a one-piece support, The

hinged tooth can be manufactured by weans of casting or forg-

ing, although a preferred manufacturing method is constituted

by gas cutting of sheet wmekal. Compared to the embodiment as

a welding construction the one-piece ewmbodiment of the pivot

bearing and of the single arms of the hinged tooth leads to

an improved stability whilst reducing the manufacturing costs

at the same time.

A preferred embodlment of the invention resgides in the fact
that a reoe1v1ng portion ig de51gned on the cukting tooth
support, in which hardened cutting teeth are detachably
mounted, The soil-breaking cutting teeth that are produced of
& gpecifically hardened material can be ingerted into the
one-piece support. For the connection with the support con-
ventional form or force-locking connectlng meang and joining
methods can be employed

According to 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 elas-
tioity1of the projecting cutting tootl support so that bend-
ing loads cen be absorbed in the tapered part and the pivot
kerring is relieved thereby. Moreover, this tapering also
permits an improved pivoting of the hinged teoth towards the
cutting shield.




a specifically hardened material can be inserted into the one-piece
support. For the connection with the support con- ventional form or
force-1ocking connecting nmeans and joining nmethods can be enpl oyed.
According to the invention it is furthernore advantageous that a tapering
I s 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
i mproved elas- ticity '"of the projecting cutting tooth support so that
bend- ing | oads. can be absorbed in the tzapered part and the. pivot bearing
Is relieved thereby. Mdreover, this tapering also permts an inproved

pi voting of the hinged- tooth -towards the cutting shield. In principle,

t he pivot bearing can be designed as a single bearing eye that is inserted
Into the sLﬁﬂxﬁﬁlqﬁép%éan§h@fpékﬁﬁ hegripagcan U&idddigyedHameaeeangneorder to
achleée an bequmgedyeetnatlggtihggﬁﬁéaeiatgo%h@eizgfgiﬂ b 59 e _
accordin t he piyot arin east t utu-
ally spagedﬂgg%$§hbgv§P?ifﬂﬁ% %#m§ﬁ rga&ﬂ F ﬁVE apehpFRyed e
arranged d %le} Yoobathe inat. bﬁhﬁlbgaitr@p imﬁdnﬁedaacber@rm@umﬁd by
appl yi ng amreoamehaibﬂetm -t PAvofuBeaEing e DRARLRGRCYES il | kewi se
pre
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arranged | PEFdNFoLYE oRrBingak cosxdsillvigt@renchl ithest, ophaeb@ifing serves for
t he cont actwalg «0tan be produced by applying a groove to the one-piece
' support. The bearing eyes can likewise be manufactured by
means of gas cutting or drilling.

Another preferred embodiment of the invention resides in the
fact that a stop member is axranged in the portiom of the

' steering arm. This stop wember gerves for the contacting of
the steering arm with the cutting wheel hub on which the
hinged tooth is supportéd. Through this stop the maximum
swing-out angle is limited with respect to the bearing
shield., The stop member can be made of a highly weax-
resistant material because during operation the hinged teeth
exert a considerable presgsure on the stop member on account
of the outcropping scil.

According to the invention a further polution of the object
stated above resides in the fact that a wearing plate is de-
tachably and exchangeably supported on the steering arm. The
wearing plate serves as a cam follower in orxder to establish
a contact of the hinged tooth with the steering ridge located
on the ¢utting 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 expomed to a congiderable degree of sliding friction for
funational reasons. Therefore the wearing plate prefergbly
-inéludes lubricating alloys that may contain e.g. brenze or
.brass. The. wearing plate can be manufactured separately so
that the manufacturing costs of the hinged tdoth are rediced



the steering armw th the cutting wheel hub on which the hinged tooth is
supported. Through this stop the maxi mum swi ng-out angle is limted with
respect to the bearing shield, The stop nenber can be nmade of a highly
wear - resistant material because during operation the hinged teeth exert a
consi derabl € pressure on the stop nenber 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 is de- tachably and
exchangeably supported on the steering4akr. The wearing plate serves as a
camfollower in ' order to establish a contact of the hinged tooth with

the steeri il dQcahe o) (o i { hrouah i ch the nonment
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menber mentduppedthefotke hihmgedwadthg rphaies fiked eePesedcheor dgonsi derable
degree of sjdediing friction for functional reasons. Therefore the wearing
plate preferably -includes lubricating alloys that may contain e.g. bronze
or . brass. -The. wearing plate can be' manufactured separately so that
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eaglly.

In another embodiment of the invention it is advantageous
that a guide groove is provided between the steering arm and
the wearing plate. Such 3 guide, e.g., a dovetail guide, per-
mits a quick and precise arrangement of the wearing plate on
therhinged tooth. As a result, maintenance times and cogts
can be reduced further, A reducing of material concexning the
wearing plate is achieved in accordance with the invention in
that the wearing plate is designed in a kidney-shaped manner.

In this comnection it is intended according to the imvention
that the wearing plate is designed in a bevelled manmer at
its lateral portiomsg, Thig bevelling, which may be straight
ox arcuated, permits a smooth interaction with the sféering
ridge so that the hinged tooth can be swung in and out whilst
largely avoiding any jolts, This also has a positive effeat
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 ap the one
used in specialist foundation engineering to produde 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 ao-
companying drawings wherein



ferred that the wearing plate is screwed to the steering arm A Screw
connection can be manufactured in a particularly cost-effective way and
can be unscrewed and tightened again easily. In another enbodi ment of the
invention it is advantageous that a guide groove is provided between the
steering armand the wearing plate. Such a guide, e.g. a dovetail guide,
per- mts a quick and precise arrangenent of the wearing plate on the

hi nged tooth. As a result, maintenance tinmes and costs can be reduced
further. A reducing of materi al concerni®hg the wearing plate is achieved
I n accordance with the invention in that the wearing plate is designed in
a ki dney-shaped nmanner. I'n this connection it is intended according to the

i nvention #$hat 4 aki [ ' d, J _bevel.l ed nner at its
| at er al porf?%ns,n%ﬁﬁ? %eegF||n ?bwjﬁéﬁ§iﬁg§§b%%éhﬁéﬁj Flegrogﬁ%uated,
pernmits a smooth (HPSFEcEPBRR i E9PHHEds Eaekhaginvantdens ont Adbeahinchi nged
tooth can be swunghieldpd out whilst Jlargely avoiding any jolts, This also
has a positive effect on the working life of the hinged tooth, Basically

t he hi nged tooth a%pording to the invention can be wused in various kinds

of cutting el% BARed dP 1o prask o adhinged tewtiboncierdbey use thm a trench
cutter ouch as thdngretiised in specialist foundation engi neering to produce:
retain- ing.or cut-off walls. In the following the invention "will, be

described by way of a preferred enbodiment that is schenmtically shown in
the ac- 1g. 3 shows a lateral view of the hinged tooth of Fig. 2;

Fig. 4 sghows a partially crogs-sectional view of the hinged
tooth accoxding to section A-A of Fig. 2; and

Fig. 5 shows a perspective view of a wearing plate used for a
hinged tooth ac¢cording to the invention.

According to Fig. 1 the' arrangement and functiom of a hinged
tooth 10 according to the invention that is located on =z -
bearing shield 5 of a trench cugter is i1llustrated, On either
8ide of the bearing shield &5 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, ou
which a hinged tooth 10 is pivotally supported in known man-
nex. 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
so that soil material below the bearing shield 5 can be
stripped. The construction and function of the hinged tooth
10 will be explained in greater detail in conjunction with
Figs. 2 to 4.

The hinged tooth 10 has & one-pisce body 11 in which a pivot
bearing 12 is provided for acgommodating the pivot pin
-mounted on the cutting wheel hub. As cAn bé gathered from
Pig. 4, there are two bearing walls" 14 designed to form the



conpanyi ng drawi ngs wherein, - 5 Fig. 1 shows a schematic, partially
sectional view 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
invention; Fig. 3 shows a lateral view of the hinged tooth of Pig. 2; Fig.
4 shows a partially cross-sectional view of the hinged tooth according to
section. A-Aof 'ig. 2; and Fig. 5 shows a perspective view of a wearing
plate used for a hinged tooth according go.the invention. According to
Fig. 1 the' arrangenent and function of a hinged tooth 10 according to the
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function of &he imbgediidotivo receiving portions 22 for the cutting
teeth are inserted. In order to improve elasticity and for a
better pivoting of the hinged tooth 10 a taparing 26 is de-
Bigned on the body 11 between the pivot bearing 12 and the
cutting tooth support 20 so that the body 11 is of an alto-
gether hourglasgs-like shape.

A so-called steering arm 3¢ extends from the bearing portion
12 in a direction approximately opposite to the cutting teoth
support 20, which ig also formed as one piece on the hody 1.
At the free end of the pteering arm 30 an approximately kid-
ney-shaped wearing plate 34 ims detachably and exchangeably
mounted by means of a gorew connection 36, In the Following
the wearing plate 34 will he described in more detail in con-
junction with Fig. 5.

The enlarged view of Fig. 5 shows the kidney-shaped front
face 38 of the wearing plate 34, with bevellings 43 hordering
laterally on a centre part 40. The bhevellings 42 serve for a
smooth and jolit-free sliding of the wearing plate 34 along
the gteering 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
precisely. In addition, on the xear in an upper portion two
schematically depicted thregded bores 46 are provided that
serve to fix the wearing plate 34 ecnto the body 11 by means
of screws. As a protection against wear and in order to guar-



10w || be explained in greater detail in conjunction with Figs . .2 to 4.
The hinged tooth 10 has a one-piece body 11 in which a pivot bearing 12 is
provi ded for acconmodating the 'pivot pin .nounted on the cutting. wheel
hub. s can be' gathered from Pig. .4, there are two bearing walls .
14' designed to formthe pivot bearing 12 which are separated by a groove 15
and into each of it a bearing eye 16 i0 drilled. Both bearing eyes 16 are
aligned coaxially to each other so that, if required, the pivot pin 18 can
be inserted with a sliding sleeve wherely- the hinged tooth 7.0 can be '
pivotally supported. To accommp- date cutting teeth 24 that are only

deplt ct eg Zcﬁﬁiﬁmhncahb Huste Sétaﬁﬁlllﬁ ﬁxﬁ&éki@l tRoh i urRehk £6 45 desi gned
on e DO

+3ekal |ch or 22 tar the cuiting
teeth are |nsertdee Eﬁnx\%?o%? 5 r?% 35%:‘ %#eéf?:ﬂ?rﬁdé‘ﬁor a better
pivoting of the hinged tooth 10 a tapering 26 is de- signed on the body 11
bet ween the .pivot bearing 12 and the cutting tooth support 20 so that the
body 11 is of an alto- get her hourgl ass-1i ke shape. A so-called steering
arm 3Q extends fromthe bearing portion 12 in a direction approxinmtely
opposite to the cutting tooth support 20, which is also fornmed as one
pi ece 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 in nore detail in con-



junction with Fig. 5. The enlarged view of Fig. 5 shows the kidney-shaped
front. face 38 of the wearing plate 34', with. bevellings 42 bordering

| aterally on a centre part 40. The bevellings 42 serve for a snooth and
jolt-free sliding of the wearing plate 34 along the steering ridge 7 on
the 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

t hreaded borgg @ are provided that serve to fix the wearing plate 34 onto
t he body 11"py—mFans' of screws. As a protection agat wear and in order
to-guar antee an adequate stability material accumul ations 48 are provided

in the portilQnuehak 0 4 ALMS 1. Hinged tooth for a
cutting wheal con%r?g?%gigfggbgtgﬁgg ?%d&%%?'ﬁQWBFéF$ supporting on a
pivot pin |ocat8dPbrh Reptingg famepi voral lya sepbbicngng osd le PR b

extendi ng from t hecptediorPAkhRg: é‘%éels%%” ng arm ext endi ng fro%nt he
pi vot bearing_§ubshggﬁiall in a ﬁlrectlon onosite to that of the cutting
t oot h support,” wheTEin =& OﬁhvﬁﬂpEﬁﬁﬁi&ﬁien@hagcﬁromrqhé(pﬂﬂmtsugggiﬁgand

the steering aramdare designed as a one-piece Support.

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

wherein

the pivot bhearing, the cutting tooth supﬁoft and the

steering arm are dasigned as a one-piece pupport.

2. Einged tooth according to claim 1,
vwherein
a receiving portion is depigned om the cutting tooth sup-
port, in which hardened cutting teeth are detachably
mounted,

3. Hinged tooth according to claim 1,
wherein
@ tapering is designed on the cutting tooth suppert be-

twean the pivot bearing and a recelving porxtion for the
cutting teeth,

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



2. Hinged tooth according to claim1l, wherein a receiving portion is
designed on the cutting tooth sup- port, in which hardened cutting teeth
are detachably nounted, 3. Hinged tooth according to claiml1l, wherein a
tapering is designed an the cutting tooth support be- tween the pivot
bearing and a receiving portion for the cutting teeth. 4. H nged tooth
according to claim1, wherein the pivot bearing includes at |east two
mut ual |y spaced bearing walls which are provided with a nutually coaxi al
bearing eye. S. Hinged tooth according™t® Tlaim1, wherein a stop nenber

I's arranged d Nl ortian of the steering arm 6.' Dinged tooth for a
cutting wheél’ ?%ﬁgﬁgsﬁééﬁh %fﬁﬂéﬁﬁpgbﬁar?4ﬁfm(%v pivotal |y supporting on a
, pivot pin |owheedinn a cutting wheal hub, - a cutting tooth support

ext endi ng fromyt i rin and.-,a steering armextending fromthe
pi vot beari n_gnéugg?énﬁ{%%? IaiyS F%rﬁna?‘?eﬂ i'ﬁ’r‘? FPp5iPReCk otheattestinge
cutting . arm. :

6. Hinged tooth for a cutting wheel comprising

~ & pivot bearing for pivotally supporting on a pivot pin
located on a cutting wheel hub, |

-~ & qutting tooth support extending from the pivot bearing
and | '

- a steering arm éxtending from the pivot bearing substan-
tially in a direction opposite to that of the cutting
tooth support, in partioulax according to elaim 1,

wharein

a2 wearing plate is detachably and exchangeably supported

on the steering arm.

7. Hinged tooth according to claim 6,
wherein
the wearing plate is screwed to the gteering axm.

8. Hinged tooth according to claim &€,
wherein
& quide groove is provided between the steering arm and
the wearing plate.

9. Hinged tooth according to claim 6,
vharein

the wearing plate is desigmed in a kidney-pghaped manner.

10. Hinged tooth according to claim &,
wherein

at its lateral portions the wearing plate is designed in
8 bevelled manner.



tooth support, in particular according to claim1l, wherein a wearing plate
i s detachably and exchangeably supported on the steering aria. 7. Hinged
tooth according to claim6, wherein the wearing plate is screwed to the
steering axon. S. Lunged tooth according to claim®6, wherein a guide
groove is provided between the steering armand the wearing plate. 9.

Si nged tooth according to claim6, wherein the wearing plate is designed
in a Kidney"shaped manner. 10. Hi nged tooth according to claim®6, wherein
at its lateral portions the wearing plat¥ i~ designed in a bevelled
manner .- - 1%1 1 tting mﬂeel, wherein at |east one hinged tooth
accordi ng t ol AYREARITVESRYy cutter, wherein at |east one Cutting wheel
according to cl shergini s ar- - ranged.

at least one hinged tooth according te claim 1.

12, Trench cutter,
- wherain

at least one cutting wheel according to olaim 11 is ar-
ranged. |



