1 CUTTI NG WHEEL FOR A TRENCH WALL CUTTER The i nventi on
relates to a cutting wheel according to the preanble
of claiml1l for a trench wall cutter, having a cutting
wheel hub and at | east one cutting tooth hol der, which
Is located in substantially radially projecting
manner on an outside of the cutting wheel hub. DE 34
24 999 C2 discloses a trench wall cutter for producing
a trench wall. This known grench wall cutter has a
cutting frame and cutting wheels drivable in rotary
manner fixed to the underside thereof. Cutting teeth
for working off soil material are circunferentially
provi ded on the cutting wheels. CGerman patent
application 103 08 538 discloses a nethod for
producing a trench wall. In this known nethod, the
suspensi on hardening to the trench wall is produced
directly within said trench. To this end soi
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provide a cutting wheel for a trench wall cutter
permtting the production of particularly
DE 34 24 999 C2 discloses a trench wall cutter for producing a

trench wall. This known trench wall cutter has a cutting frame
and cutting wheels drivable in rotary manner fixed to the
underside thereof. Cutting teeth for working off soil material

are circumferentially provided on the cutting wheels.

German patent application 103 08 538 discloses a method for
producing a trench wall. In this known method, the suspension
hardening to the trench wall is produced directly within said
trench. To this end soil material removed by the cutﬁing
wheels of a trench wall cutter are mixed in the cut trench by
the action of the cutting wheels so-to-speak in situ with a
binder, particularly a settable liquid and as a result a
hardening binder-soil mixture is produced. In this method the
removed soil material mixed with the binder is at least partly
left in the cut trench, where it can harden for forming the

trench wall. This obviates the need for pumping means to in



high quality trench walls. According to the invention
this object is achieved by a cutting wheel having the
features of claim1. Preferred enbodi nents are given
in the dependent clainms. A cutting wheel according to
the invention is characterized in that at |east one
m xi ng bl ade is provided on the outside of the
cutti ng wheel hub. A fundanmental idea of the invention
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In the sane way as the cutting tooth hol der
the m xi ng blade is |located on the outside of the
cutting wheel hub, which can also be referred to as
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operation of the m xing bl ade ensures a better m xing
and t herefore honbgeneity of the suspension and
consequently leads to an inproved trench wall quality.
The cutting wheel according to the invention is
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A fundamental idea of the invention is to provide on the
cutting wheel a mixing blade for thoroughly mixing the
suspension in the trench produced. 1In the same way as the
cutting tooth holder the mixing blade is located on the outside
of the cutting wheel hub, which can also be referred to as the
peripheral and/or circumferential side of the cutting wheel
hub. On rotating the cutting wheel hub duriﬁg cutting
operation both the cutting tooth holder and the mixing blade
are rotated. This rotary operation of the mixing blade ensures
a better mixing and therefore homogeneity of the suspension and

consequently leads to an improved trench wall quality.

The cutting wheel according to the invention is particularly
suitable for in situ suspension production, in which the
suspension hardening to the trench wall is produced in the cut
trench by mixing worked off soil material with a binder.
Since, according to the invention, the mixing blade is located

on the cutting wheel, i.e. in the area in which the outcropping



inmproved. It is fundanentally possible for the m xing
bl ade to be spaced fromthe cutting tooth hol der.
However, a cutting wheel particularly sinple fromthe
desi gn standpoint is obtained by constructing the

m xi ng bl ade on a cutting tooth holder. According to
the invention several nixing btades and/or cutting
tooth hol ders can be provided and preferably each
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that. the m xing blade is positioned on a [ongitudinal
: » there can obviously be more than four cutting tooth
holders which are distributed over the hub circumference.
Advantageously at least one cutting tooth holder is positioned
pivotably on the cutting wheel hub. As a result of such a
pivotable cutting tooth holder a hinge tooth can be formed
which is axially adjustable and which can in particular serve
for working off soil material below a cutting plate for
maintaining the cutting wheel alongside the cutting wheel hub.

In conjunction with the invention the axial and radial

directions can in particular relate to the rotation axis of the
cutting wheel hub.

Fundamentally the mixing blade can be located at a random
position on the cutting tooth holder. Thus, the cutting blade
can e.g. be fitted centrally to a flat side of the cutting
tooth holder facing the axial direction. According to the
invention a particularly good mixing action is brought about in
that the mixing blade is positioned on a longitudinal side of

the cutting tooth holder, particularly on an incident flow side



the cutting tooth holder, particularly on an incident
flow side 4 of said holder against which there is a
flow during rotary cutting operation. The term

| ongi tudi nal side can in particular be an end side of
the cutting tooth holder runnipg along the latter
fromthe cutting wheel hub to the cutting whee
circunference. The cutting tooth holder is
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projecting axially fromthe cutting tooth holder can
al so be obtained in that said cutting tooth holder is
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increase. The mixing blade can e.g. be constructed as a web
running along one of the two flat sides of the cutting tooth
holder. Preferably such webs are provided on both facing flat
sides. A mixing blade projecting axially from the cutting
tooth holder can also be obtained in that said cutting tooth

holder is e.g. bent at right angles and/or compressed towards

the wall thickness increase.

A particularly simple cutting wheel from the design standpoint
can be obtained by the mixing blade having a plate which is in
- particular at least roughly perpendicular to the cutting tooth
holder. For example, the plate can be so positioned on a
longitudinal side of the cutting tooth holder, particularly on
the incident flow side, that said holder together with the
plate has an at least approximately T-shaped cross-section.
Besides a right-angled arrangement of the plate on the cutting

tooth holder, arrangements at different angles are also

possible.



| ongi tudi nal side of the cutting tooth hol der,
particularly on the incident flow side, that said
hol der together with the plate has an at | east
approxi mately T-shaped cross-section. Besides a
right-angled arrangenent of the plate on the cutting
tooth holder, arrangenents at different angles are
al so possible. 5 The m xing action can be further
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the cutting tooth is roughly at right angles to the mixing
blade.

The cutting advance of the inventive cutting wheel can be
improved in that a cutting edge of the cutting tooth is set
back with respect to the mixing blade, relative to the
circumferential direction of the cutting wheel. According to
this embodiment the mixing blade is in advance of the cutting

edge i.e. in the rotation operating direction of the cutting

wheel.

A further preferred embodiment of the invention involves the
cutting tooth being spaced from the mixing blade, accompanied
by the formation of a mixing blade-free space. Thus, during
the rotary operation of the cutting wheel, the surrounding
suspension can particﬁlarly effectively flow against the

cutting tooth and is washed free so as to ensure a good cutting

advance.



this enbodi nent the m xing blade is in advance of the
cutting edge i.e. in the rotation operating direction
of the cutting wheel. A further preferred enbodi nent
of the invention involves the cutting tooth being
spaced fromthe m xi ng bl ade, acconpanied by the
formation of a mixing bl ade-fre space. Thus, during
the rotary operation of the cutting wheel, the
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cutting tooth holder in pivotable manner on the

cutting wheel hub. As a result the cutting tooth
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hbBdetititd pdvotable manner on the cutting wheel hub. As a
result the cutting tooth holder is in particular axially
adjustable. A pivoting axis for the cutting tooth holder is
appropriately perpendicular to the rotation axis of the cutting
wheel and especially roughly tangential to the cutting wheel
hub circumference. The further cutting tooth holder can be

constructed with or without mixing blades.

Another aspect of the invention is a trench wall cutter with a
frame, at least one cutting wheel mounted in rotary manner on
the frame and a drive for the rotary driving of the at least

one cutting wheel, which is constructed in the manner described

hereinbefore and hereinafter.

The invention is described in greater detail hereinafter

relative to preferred embodiments shown in the drawings. The

drawings schematically show:

Fig. 1 A perspective view of a cutting wheel according to

the invention;



wheel and especially roughly tangential to the cutting
wheel hub circunference. The further cutting tooth
hol der can be constructed with or w thout m xing

bl ades. Anot her aspect of the invention is a trench
wal | cutter with a franme, at |east one cutting whee
mounted in rotary manner on the frame and a drive for
the rotary driving of the at |east one cutting whee
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Fig. 3 ‘A front view of the lower area of a trench wall
cutter on which there are two cutting wheels according

1 and 2. |dentically acting elenents are
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dmmmwamg;1nAaﬁur§heea§5Waﬂ§%nt of an inventive cutting
wheel 1 is shown in figs. 1 and 2. The cutting whee

1is centrally provided with a cutting wheel hub 10.
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wheel 10 can be secured on
Eéﬁéf§¥iy provi eg with a through opening 13 for receiving a

drive shaft 14, 14' visible in fig. 3. On the cutting wheel
hub are provided circumferentially axially directed holding
bores 16 with which the cutting wheel hub 10 can be secured on
the driving shaft 14, 14'. On the outside 11 of the cutting
wheel hub 10 forming the circumferential surface there are in
all three fixed cutting tooth holders 20, 20', 20" constructed

as sheet metal holders, which project roughly radially from the
cutting wheel hub 10.

As is shown in exemplified manner on cutting tool holder 20 for
all the cutting tooth holders 20, 20', 20", the flat sides 60,
60' of the cutting tooth holder 20 face the axial direction,
i.e. they are at least approximately perpendicular to the axial
direction. As is also shown using the example of cutting tooth
holder 20, the two longitudinal sides 61, 62 of the cutting
tooth holder 20 are at an acute angle to the outside 11 of the
cutting wheel hub 10. As a result the cutting tooth holder 20
does not project precisely radially from the cutting wheel hub

10 and is instead directed rearwards counter to the operating

rotation direction D.



the driving shaft 14, 14'. On the outside 11 of the
cutting wheel hub 10 formng the circunferentia
surface there are in all three fixed cutting tooth
hol ders 20, 20', 20" constructed as sheet netal

hol ders, which project roughly radially fromthe
cutti ng wheel hub 10. As is shbwn in exenplified
manner on cutting tool holder 20 for all the cutting
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&b cuttipg tooth holder 20.
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#%ﬁ turbulence during the rotation of the cutting wheel 1
and which more particularly in the rear area 27, 27', which can

also be called the wake area, can lead to a particularly good

mixing of the suspension.

Externally, i.e. in an area close to the cutting wheel
circumference, a cutting tooth 50 is provided on cutting tooth
holder 20. The cutting tooth 50 has a tapering cutting edge 51
for working off outcropping soil material. The cutting tooth
50 has an at least approximately mirror symmetrical
construction, the cutting edge 51 being located on the
corresponding plane of symmetry. The cutting tooth 50 is
pPositioned in such a way that its plane of symmetry and/or its
longitudinal axis is at least approximately perpendicular to
the mixing blade 40 and/or the front longitudinal side 62 of
the cutting tooth holder 20.

The cutting tooth 50, like the mixing blade 40, is provided on
the incident flow side 22 of the cutting tooth holder 20.

.



an area where the wall thickness of the cutting tooth

hol der 20 is increased in steplike manner with

respect to a rear area 27, 27' of said holder 20

| ocated on the flat sides 60, 60'. This change to the

wal | thickness in the incident flow direction can

|l ead to turbul ence during the rotation of the cutting

wheel 1 and which nore particularly in the rear area
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vicinity of the free space 24 and accompanied by the formation
of an edge 65, the incident flow side 22 of the cutting tooth

holder 20 can have a tapered construction.

The remaining cutting tooth holders 20', 20" are constructed
substantially identically to the cutting tooth holder 20 and
also have mixing blades 40', 40" and cutting teeth 50', 50".
The individual cutting tooth holders 20, 20', 20" are located
on the outside 11 of the cutting wheel hub 10 with an angular
displacement of in each case approximately 90s. As can in
particular be gathered from fig. 1, the individual cutting
tooth holders 20, 20', 20" are also located with an axial

displacement on the outside 11 of the cutting wheel hub 10.

Besides the fixing cutting tooth holders 20, 20', 20" there is
a further cutting tooth holder 30 pivotably articulated to the
outside 11 of the cutting wheel hub 10. The pivoting axis is

perpendicular to the rotation axis of the cutting wheel 1, so



m xi ng bl ade-free space 24. In the vicinity of said
free space 24 the cutting tooth holder 20 is
constructed with a taper in which the
circunferentially neasured width of the cutting tooth
hol der 20 decreases fromthe m xing blade 40 to the
cutting tooth 50. For form ndg®his taper the incident
flow side 22 of the cutting tooth hol der 20, starting

fromd J-XCis ' S_i,n t ormof a . )
Ci 'rcullgre df%ﬁg%t p{Déolgl?hﬁelig)lcduetr{ ili%gafjl 53?{1‘%%% bYARIZOTHRY|in the
Fizhelimgsaioni.n Ohethe canheiereentt ey idtiNBol et o is

X | ade 40. a circul ar segnental recess is
?g?ms (%? 2 gp‘? af Vst s ,t%BQQ.C%?t%}C&ieﬁgl{lh@le same way
gst¢utrigmacttieenh 50, the', Wori.nity of the free space 24
and acconpani ed by the formation of an edge 65, the
incident flow side 22 of the cutting tooth holder 20
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F#entd callbp tseppe wall iavgtesohhshal fieme2(0and wibs® bottom

hay e, X d ' Q11 and cutti teeth 50',
50"?p Thgréiglng%ﬂ\éli gﬁ%ﬁ&&t"{ |er?ést EOt%phol §usginggeheels 1,
20"axg avilrgoat egmmenrided euidsicefstiu@ied ey eubt hsher

: Lth an angul ar displacenment of in each
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fat reerped yingmaf hgradnasiie 1iadiMi @b G4 t t POt hy o5
hol der s ﬁ‘% 20', 20" are allgg | ocat ed V\Atlﬁggﬁhaglga&wlded
At S fenCeBR R hbY RAtHEgd theotwe rautding wheeheel, 1'.
hub 10. Besides the fixing cutting tooth holders 20,

20', 20" there is a further cutting tooth holder 30
PRSI LARgi eper e Ghehewoootst ey Wheeflst he 1' are
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@lixingshlades @ arthengetit angthooitodtobdetné Scutting tooth
ﬁgﬂdéygagbeiBthéV§géé¥%Jnnd&ggction and which are constructed
as plates or ledges downwardly feed the liquid passing out of
the liquid supply device 80 and said liquid is mixed in there
with the soil removed by the cutting teeth 50. The mixing
blades 40 can press the liquid and/or mixture against the

outcropping soil, so that there can be effected a forced mixing

between mixing blades 40 and the soil.

Externally on the trench wall cutter, the cutting tooth holders
20 with their mixing blades 40 during operation in the
operating rotation direction D, D' convey the worked off soil
material upwards and away from the cutting wheel hub 10. While
doing so, behind the mixing blades 40 a relief action can occur
with further mixing of the suspension. By means of the cutting
teeth 50, which are in particular constructed in leading

manner, further soil material is released and mixed with the

suspension.



axial direction. On the further cutting tooth hol der

30 is provided a further cutting tooth 32 constructed

in the sane way as cutting teeth 50, 50", 50". The

| ower part-of an inventive trench wall cutter is shown

in fig. 3. The trench wall cutter has a frame 70 on

whose bottom are provided twdlcutting wheels 1, 1'.

The cutting wheels 1, 1' are mirror symretrical and
oanshé URif@ 70 LPe PBORES F ive to.figs. .

}1? and 2. A liquid supply %%\%?%éyéggd?%%%g\gl’yfﬂﬁjgcggprojeCt
SFUeFRadiNe pPrdaldyi adircent tauendhgi seero\E]ed0'oNs0" of the

bkage1 /A E I h cutti Wwheels 1
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3 fareed Gpemagedndiﬁh mwppglnggefﬁa%mgndt@ﬁbgOa?hﬁing to
e : e_ i xi ng bl ades arranged a e

F%n?ﬁ%%ﬂ%hgegg%t?gg ?@%Tﬁ“gholders 20 in the rotation

direction and which are constructed as plates or

| edges downwardly feed the |iquid passing out of the
l'iquid supply device 80 and said liquid is mxed in
there with the soil renoved by the cutting teeth 50.
The m xing blades 40 can press the liquid and/or

m xture agai nst the outcropping soil, so that there
can be effected a forced m xing between m xi ng bl ades
40 and the soil. Externally on the trench wall cutter,
the cutting tooth holders 20 with their m xi ng bl ades
40 during operation in the operating rotation
direction Db D convey the worked off soil materia
upwards and away fromthe cutting wheel hub 10. Wile
doi ng so, behind the m xing blades 40 a relief action
can occur wth further mxing of the suspension. By
means of the cutting teeth 50, which are in
particul ar constructed in | eading mnmanner, further

soil material is released and mxed with the



suspension. 11 On the frame 70 are provided clearing
plates 72, which project between the axially adjacent
cutting teeth 50, 50", 50" of the axially adjacent
cutting tooth holders 20, 20', 20" and ensure a
forced mxing and/or a stripping off of materia
adhering to the cutting teeth250, 50', 50". 12 CLAI M5
1. Cutting wheel for a trench wall cutter havi ng a
cutting wheel hub and at |east one cutting tooth

hol der, which is arranged in substantially radially
projecting manner on an outside of the cutting whee
hub, wherein at |east one mxin bl ade is provided on
the outside of the cutting ﬁﬂ@é&shub. 2. Cutting whee
according to claim1, wherein the mxing blade is
constructed on a cutting tooth holder. 3. Cutting
theefd %ﬁﬁﬂﬁ'&@ﬁ@ltEOEI%utﬁQDChNMeﬂélnuttmrrhaM1ng abtadtei ng
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preferably on both sides thereof. 5. ttin
according to claim1, wherein the n1X|ng bl ade has a
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3. Cutting wheel according to claim 1, wherein the mixing
blade is located on a longitudinal side of the cutting tooth
holder, particularly on an incident flow side of the cutting

tooth holder against which there is a flow during the rotary
cutting operation.

4. Cutting wheel according to claim 1, wherein the -mixing
blade projects axially from the cutting tooth holder,
breferably on both sides thereof.

5. Cutting wheel according to claim 1, wherein the mixing
blade has a plate, which is in particular at least

approximately perpendicular to the cutting tooth holder.

6. Cutting wheel according to claim 1, wherein the mixing

blade is directed at least approximately tangentially to the

circumference of the cutting wheel hub.

7. Cutting wheel according to claim 1, wherein a cutting tooth

is particularly terminally provided on the cutting tooth holder



blade is directed at |east approximately tangentially

to the circunference of the cutting wheel hub. 7.

Cutting wheel according to claim 1, wherein a cutting

tooth is particularly termnally provided on the

cutting tooth holder 13 and preferably is provided at

| east approximately at right ]ﬁngles to a | ongitudina

side of the m xing blade. 8. Cutting wheel according

tod cped fardblwheEephowi @l tita Ldge i tLpg,

too;h i s set backpmith respect to ?ﬁg%%ﬁﬁﬁﬁgﬂbegdéfght
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cutting wheel. 9. Cutting wheel according claiml,

wherein the cutting tooth, is spaced fromthe m xing

Bl adeut Hawowpaal edcoyrd ey ftor mikiion7, ofheralinXaNgutting edge
s f .Spa 0, Cutting.whee| according to claim
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boadd), hollder vestsethbackedunfidientVhei ditaetQbnt BE £h€%utting

%ggcg, acconpani ed by the formation of a recess which

I's % rticularly circular segnental in section. 11.

Cutting wheel according to claim1, wherein at | east

one further cutting tooth holder is pivotably
pr ovFHdden whgel eecerdipavdelimhub. wireifr ehehcuating tooth,

cyt i r . at. | east _one cutti ee )

T e 08 By A o PP BraFPoctpipacion
Phea mistimgy bderdet figeofspdre.at | east one cutting wheel,
wherein at |east one cutting wheel is constructed’
according to claiml.

10. Cutting wheel according to claim 9, wherein the incident

flow side of the cutting tooth holder is set back in the
vicinity of the free space, accompanied by the formation of a

recess which is particularly circular segmental in section.

11. Cutting wheel according to claim 1, wherein at least one
further cutting tooth holder is pivotably provided on the
cutting wheel hub.

12. Trench wall cutter having a frame, at least one cutting
wheel mounted in rotary manner on the frame and a drive for the
rotary driving of the at least one cutting wheel, wherein at

least one cutting wheel is constructed according to claim 1.



