Field of the Invention

The present invention relates to a trench wall cutter wit
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a cutting frame and a gear shield attached thereto. The wall
cutter includes at least one cutting wheel positicned to turn on
its opposite shield sides, and on which roller-shaped excavation
tools distributed over the periphery thereof are pivotally
mounted. When the cutting wheel is rotating the tcols foxrm a

cutting wheel cutting surface which runs essentially axially

parallel te the axis o©f rotation of the cutting wheel. The
trench wall cutting is used to preduce trench walls fox
excavations, seals and foundations. o

Description cf Related Art

U.S. Patent No. 5,035,071 discloses a trench wall cutter
with a cutting frame and gear shield attached thereto. On the
opposite shield sides there is at least one cutting wheel each
of which can turn, and on which roller-shaped excavation tools

are distributed over the periphery thereof and are pivotally
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1 TRENCH WALL CUTTER BacJ;{
the Invention Field of the Invention The present |nventlpn%,
relates to a trench wall cutter with a cutting frame and a gear shi'el &=
attached thereto. The wall cutter includes at |east one cutting wheel
positioned to turn on
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its opposite shield sides, and on which roller-shaped excavation tools

di stributed over the periphery thereof are pivotally nounted. Wen the
cutting wheel is rotating the tools forma cutting wheel cutting surface
which runs essentially axially parallel to the axis of rotation of the

cutting wheel. The trench wall cutting is wused to produce trench
walls for excavations, seals and foundati ons. Description of Rel ated
Art U S. Patent No. 5,035,071 ziscloses a trench wall cutter wth

a cutting frane and gear shield attached thereto. On the opposite shield
sides there is at | east one cutting wheel each of which can turn, and on
whi ch roll er-shaped excavation tools are distributed over the periphery

thereof anchade Ritaldy When the cutting wheel is turning the

excavation tools form a cutting wheel cutting surface which runs
essentially axially parallel to the axis of rotation of the
cutting wheel.

Good drilling progress and a good undercut of the cutting
wheels can be achieved with this trench wall cutter even in
medium hard to hard rock. When cutting in a trench, excessive
forces occur which can lead to so-called "springing" of the
entire trench wall cutter in the trench. In this case the
cutting wheels are exposed to very high lateral forces which
must be transmitted by the lateral, roller-shaped excavation
tools to the cutting wheels. In this process considerable wear
occurs on the radial Dbearings of the roller-shaped excavation

tools.

Summary of the Invention

The object of the present invention is to make available a
trench wall cutter with roller-shaped excavation tools and with
bearings having an especially long service life.

Proceeding from a generic trench wall cutter this is done
by providing at 1least one additional roller being pivotally
mounted on each cutting wheel, the axis of the xrcller being
directed substantially radially with respect tc the axis of
rotation of the cutting wheel, with one jacket surface of the

roller on the face side of the cutting wheel away from the gear



2 nmounted thereto. Wien the cutting wheel 1is turning the
excavation tools forma cutting wheel cutting surface which runs
essentially axially parallel to the axis of rotation of the cutting wheel.
Good drilling progress and a good undercut of the cutting wheels can be
achieved with this trench wall cutter even in nmediumhard to hard rock

When cutting in a trench, excessive forces occur which can lead to
so-called "springing” of the entire trench wall cutter in the trench. In
this case the cutting wheels are exposed to very high lateral forces which
must be transmitted by the lateral, roller-shaped excavation tools to the
cutting wheels. In this process considerable wear occurs on the radi al

beari ngg, 9L, 4he 9l i3 AREh XAV | A 1PQLE  in the direction of the

axis of rotation of the cutting wheel.

The trench wall cutter of the present invention 1is
provided with that at 1least one additional roller pivotally
mounted on each cutting wheel, the axis of the roller extending
substantially radially with respect to the axis of rotation of
the cutting wheel, with one jacket surface of the roller on the
face side of the cutting wheel away from the gear shield
projecting relative to the face in the direction of the axis of
rotation of the cutting wheel.

The arrangement of these additional rollers laterally
guides and supports the trench wall cutter in the trench slot.
When the trench wall cutter "springs" the lateral forces which
occur are absorbed by these rollers. The roller-shaped
excavation tools are subsequently relieved of the lateral forces
so that hardly any axial forces act on the radial bearings of
the excavation tocls. By reducing the axial forces which
especially load the radial bearings a considerable reduction of
the wear on these bearings is achieved. This reduces
maintenance costs and increases the length of operation of the
trench wall cutter.

The "roller can basically be made with a smooth jacket
surface which leads to the desired sealing of the side wall of
the trench slot. In accordance with one preferred embodiment of
the present invention, the roller is provided with excavation
means such as cutting teeth. The roller_is likewise made as an

excavation tool for breaking the soil. Thus a slot with



Summary of the Invent ion The object of the present invention is to
-make available a trench wall cutter with roller-shaped excavation tools
and with bearings having an especially long service life. Proceedi ng
froma generic trench wall cutter this is done by providing at | east one
additional roller being pivotally nounted on each cutting wheel, the axis
of the roller being directed substantially radially with respect to the
axis of rotation of the cutting wheel, gwith one jacket surface of the
roller on the face side of the cutting wheel away fromthe gear

3 shield projecting relative to the face in the direction of the axis
of rotation of the cutting wheel. The trench wall cutter of the
presentab@%%ﬁEERQ ! Befined walls can be formed. Especially good

drilling progress can be achieved by utilizing roller bits as
the excavating tools.

According to another embodiment of the present invention
it 1is advantageous that the excavation tools are made in the
shape of truncated cones. According to the angle of the cone
the respective axis of rotation of the roller-shaped excavation
tool can be angled from an axially-parallel location to the axis
of rotation of the cutting wheel so that by means of the
excavaticn tools, as the cutting wheel rotates, a cutting wheel
cutting surface 1is furthermore formed which runs axially
parallel to the axis of rotation of the cutting wheel. When the
axis of rotation of the roller-shaped excavation tools 1is
angled, their radial bearings tc a certain extent can better
withstand lateral forces. The roller thus extends laterally as
far away from the gear shield as the laterally external
excavation tools.

Another embodiment of the present invention includes
providing a total of four rollers on one cutting wheel,
distributed at given angular distances over the cutting wheel.
By means of the arrangement of several rollers the load on the
individual rollers is reduced. Preferably the rollers are
offset at an angle of 60 and 120 degrees to one another at a
uniform angular distance or alternately.

For especially good force distribution with good drilling
performance it is advantageous that there are a total of four

cutting wheels, of which two are located on one shield side.



provided with that at | east one additional roller pivotally nounted on each
_cutting wheel, the axis of the roller extending substantially radially with
respect to the axis of rotation of the cutting wheel, with one jacket
surface of the roller on the face side of the cutting wheel away fromthe
gear shield projecting relative to the face in the direction of the axis
of rotation of the cutting wheel. The arrangenent of these additional
rollers laterally guides and supports thke trench wall cutter in the trench
slot. When the trench wall cutter "springs" the lateral forces which occur
are absorbed by these rollers. The roller-shaped excavation
tools are subsequently relieved of the lateral forces so that hardly any
axial forces act_on_the radial bearings of _the excavation _tools, By
reduci ng théﬁh%i?a ngf§h§£§eﬂMﬁc%$cesbe%? F15°9 oF tﬁév?aa?%?sb8grfﬁ§é a
consi derghd gerieduthvont 0bnt heil WeabecOfie thgSererhearimgs die FHileNadg
This reduces mai ntenance costs and increases the |ength of operation of
the trer@3FTRIPt k@t efien  takpie gl | EPPESALBAEI cUlty Hd9rad€ MRy i§%oot h

j acket @ﬁ*ﬁ whihehyl eads. tg. si.e |, i . t i f . the
trench §f%{. Sacé%?&énce mﬁ?% %ﬁ%girg?egfggégégg&?%eﬁ$ﬁ3? %ﬁém%%%égnﬁ

i nvent i oginghe emdbd@imest piovidedranide ext aviad i e gwaAnNS rsaecit ias .cut ti ng
teeth. The roller is |likewi se made as an

Brief Description of the Drawinas

Figure 1 shows a partial side view of a trench wall cutter
in accordance with the present invention positioned in a trench;
and

Figure 2 shows a front view of the trench wall cutter

shown in Figure 1.

Detailed Description of the Preferred Embodiment

Figure 1 shows a schematic illustration of the trench wall
cutter 10 in accordance with the present invention with a gear
shield 11 composed of two shield walls 12 and 13. GCear shield
11 is attached in the conventional manner to a cutting frame
which is not shown. This cutting frame being similar to that
disclosed in above mentioned U.S. Patent No. 5,035,071, the
contents of which are hereby incorporated by reference. On
either side of gear shield 11 are cutting wheels 20a and 20b

each of which are rotationally driven by a conventional drive



‘excavation tool for breaking the soil. Thus a slot wth

4 accurately defined walls can be forned. Especially good
drilling progress can be achieved by utilizing roller bits as the
excavating tools. Accordi ng to anot her enbodi ment of the present

i nvention it is advantageous that the excavation tools are made in the
shape of truncated cones. According to the angle of the cone the
respective axis of rotation of the roller-shaped excavation tool can be
angled froman axially-parallel location to the axis of rotation of the
cutting wheel so that by neans of the excavation tools, as the cutting
wheel rotates, a cutting wheel

means about an axis of rotation 21 which extends substantially
perpendicular to the gear shield 11.

To remove soil 40 when forming the trench 41, each cutting
wneel 20a, 20b include inner roller bits 22 and outer roliler
bits 23 in the form of excavation tools. The inner roller bits
22 and outer roller bits 23 have roller bodies in the shape of
truncated cones with excavation means 28 attached to the
truncated surface.

As 1is apparent from Figure 2, inner roller bits 22 and
outer rollexr bits 23 are pivotally secured to the periphery of
cutting wheels 20a, 20b by means of holders, each holder being
diametrically opposed to another holder. Axes 24 of the inner
roller bits 22 and axes 25 of outer roller bits 23 are
substantially axially parallel to the axis of rotation 21 of
cutting wheel 20a, 20b, depending on the conical angle of the
truncated cone-shaped bodies of inner roller bits 22 or outer
roller bits 23, the axis of rotation may be slightly angled.
The angle setting is chosen such that as cutting wheels 20a,
20b, rotate roller bits 22, 23 form a ground-contacting cutting
wheel cutting surface which runs essentially axially parallel to
the axis of rotation 21 of cutting wheel 20a, 20b. The contact
surfaées of the enveloping surfaces of outer roller bits 23 and
the enveloping surface of trench 41 are essentialiy parallel to
one another and parallel to the axis of rotation 21 of cutting
wheels 20a, 20b.

To avoid loading the radial bearings of roller bits 22, 23

by horizontally directed forces which can occur in the so-called



cutting surface is furthernore formed which runs axially parallel
to the axis of rotation of the cutting wheel. Wien the axis of rotation of
the roller-shaped excavation tools is angled, their radial bearings to a
certain extent can better wthstand |ateral forces. The roller thus extends
|aterally as far away from the gear shield as the laterally
external excavation tools. Anot her enbodi nent of the present
invention includes providing a total ©f four rollers on one cutting
wheel , distributed at given angul ar di stances over the cutting wheel. By
means of the arrangenent of several rollers the |oad on the individual
rollers is reduced. Preferably the rollers are offset at an angl e of
60 and 120 degrees to_one anot her at uniforn1an%ylar di stance or
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cutting wheels, of which two are | ocated on one shie
outer face sides 29. The roller axes 27 of the rollers 26 are
directed substantially radially to the axis of rotation 21 of
cutting wheel 20a, 20b and parallel tc shield walls 12, 13 of
gear shield 11.

Rollers 26 are attached via corresponding holders arranged
diametrically opposed to one another on the roller wheel hub
such that one jacket surface of rollers 26 projects horizontally
farther away from gear shield 11 than the peripheral surface of
outer roller bits 23. Therefore while outer roller bits 23
first cut a slot at a given width with side wall 43, rollers 26
are provided to form a widened area 44. The widened area 44 is
dependent on how far rollers 26 project relative to the outer
roller bits 23. In the embodiment shown, rollers 26 themselves
are provided with excavation devices such as cutting teeth which
are shown only schematically.

On each cutting wheel 20a, 20b there are four rollers 26
for accommodating the lateral forces. A total of four rollers
26 are distributed alternatingly at an angular distance of 60
and 120 degrees over the periphery of cutting wheel 20a, 20b.
This érrahgement is the same in the opposing cutting wheels 20a,
20b, opposing cutting wheels 20a, 20b being arranged adjacent to
one another on axis of rotation 21 in order to ensure especially
good support of the trench wall cutter 10 in the trench 41.
Although only two cutting wheels 20a, 20b are shown, the

described embodiment of the present invention may have a total



5 These and further objects, features and advantages of the

present invention will becone apparent fromthe follow ng "~ description when
taken in connection with the acconpanyi ng drawi ngs which, for purposes of
illustration only set forth a single enbodinent in accordance of the

present invention. Brief Description of the Draw ngs
Figure 1 shows a partial side view of a trench wall cutter in accordance
with the present invention positioned ig a trench; and Figure 2 shows

a front view of the trench wall cutter shown in Figure 1.

of four cutting wheels which are located next to one another in
pairs.

By the arrangement of additional rollers 26 with contact
surfaces of the enveloping surfaces with the enveloping surface
of the trench 41 running essentially parallel to side wall 43 of
trench 41, advantageous apportionment of forces on cutting
wheels 20a, 20b is achieved. Thus, the horizontal forces are
accommodated by rollexrs 26, while wvertical forces are
accommodated mainly by outer roller bits 23.

While a single embodiment 1in accordance with the present
invention has been shown and described, it 1s noted that the
invention is not limited thereto, and is susceptible to numerous
changes and modifications as appreciated by those skilled' in the
art. Therefore, this invention is not limited to the details
shown and described herein, and includes all such changes and
modifications as are encompassed by the scope of the appended

claims.



Det ai | ed Description of the Preferred Enbodi nent Figure 1 shows a
.schematic illustration of the trench wall cutter 10 in accordance with the
present invention with a gear shield 11 conposed of two shield walls 12
and 13. Gear shield 11 is attached in the conventional manner to a cutting
frame which is not shown. This cutting franme being simlar to that

di scl osed in above nentioned U S. Patent No. 5,035,071, the contents of

whi ch ar ' Mr\ﬁﬂat ed by referegce. On either side of gear shield
11 are cﬁl & “H ¥ and 20b each of which are rotationally driven by
a convent'y dritve ® 6 means

about an axis of rotation 21 which extends substantially

CLAIMS

1. A trench wall cutter comprising:

a cutting frame having a gear shield attached
thereto;

at least one cutting wheel rotatably positioned on
opposing sides of the gear shield, each of said cutting wheels
including a plurality of pivotally mounted roller-shaped
excavation tools distributed about a periphery of the cutting
wheel; and

at least one additional roller pivotally mounted on
each of said cutting wheels, an axis of rotation of the
additional roller extending substantially radially with respect
to an axis of rotation of the cutting wheel;

wherein the excavation tools of the cutting wheel
form a cutting wheel cutting surface when the cutting wheels
rotate which extends substantially axially parallel to an axis
of rotation of the cutting wheel and a jacket surface of the
additional roller on one face side of each of said cutting
wheels away from said gear shield projects outwardly relative to
the face in the direction of the axis of rotation of the cutting

wheel .

2. A trench wall cutter as claimed in claim 1, wherein the

additional roller is provided with excavation means.



per pendi cul ar to the gear shield 11. To renove soil 40 when form ng
the trench 41, each cutting wheel 20a, 20b include inner roller bits 22 and
outer roller bits 23 in the formof excavation tools. The inner roller bits
22 and outer roller bits 23 have roller bodies in the shape of truncated
cones with vation neans 28 attached to the truncated surface. As
i's appar eiﬂmi@ m ﬂllﬂml’ inner roller bits 22 and outer roller bits 23
are pivot akFy% 'toikthe periphery pf cutting wheels 20a, 20b by neans
of hol ders, each hol der being diametrically opposed to another hol der.

Axes 24 of the inner roller bits 22 and axes 25 of outer roller bits 23 are
substantially axially parallel to the axis of rotation 21 of cutting wheel
20a, 20b, de quing on _the. conical angle. of t e,truTcate co e-shape%

bodi es of inher®r bFFRFIbIEST 28 bFehuter CHBETPE! 't §123™ hewng?l8ft €
rotati ofdByahe-sl i ghtd vaagted.eThe @ngl e setting is chosen such that as
cutting wheels 20a, 20b, rotate roller bits 22, 23 forma
ground-contacting cutting wheel cutting surface which runs essentially
axially para)le h xis of tation,21 of cuttin eel .20a,. 20h. The
cont act surf%teé %?e%ﬁg g%Velgbféérs%Ffﬁ%%ém ? 6ﬁt8fa?8¥?éerFF§153% iYd t he
envel opegpat fecer @14 renchi vk iay € Rss ot italdneapaiald-elest.0 one anot her and
parallel to the axis of rotation 21 of cutting wheels 20a, 20b. To
avoid | oading the radial bearings of roller bits 22, 23 by horizontally

directed forges why cly, Gan, 98Ul dt d1€a50°GaihRY in claim 1, wherein
there are a total of four additional zrollers on the cutting
wheel, said additional rollers being distributed at
predetermined angular distances about the periphery of the

cutting wheel.

6. A trench wall cutter as claimed in claim 1, wherein
there are a total of four additional rollers, with two

additional rollers being located on one shield side.



supported on each cutting wheel 20a, 20b adjacent their outer”face'3|des

7 “springing"” of the trench wall cutter in trench 41, rollgrs7 26~ are -
29. The roller axes 27 of the rollers 26 are directed subitantﬁath$yk

radially to the axis of rotation 21 of cutting wheel 20a, 20b and parartet
to shield walls 12, 13 of gear shield 11. Rollers 26 are attached via
correspondi ng hol ders arranged dianetrically opposed to one another on the
rol l er wheel hub such that one jacket ;surface of rollers 26 projects
horizontally farther away from gear shield 11 than the peripheral surface
of outer roller Béﬁg ﬁ% Therefore while outer roller bits 23 first cut
a slot at a giveﬁ fhTwith side wal | 43, rollers 26

TRENCH WALL CUTTER

The invention relates to a trench wall cutter with a
cutting frame and a gear shield attached thereto. There is at
least one cutting wheel positioned to turn on the opposite
shield sides, and on it roller-shaped excavation tools
distributed over the periphery are pivotally mounted. When the
cutting wheel is rotating the tools form a cutting wheel cutting
surface which runs essentially axially parallel to the axis of
rotation of the cutting wheel. To accommodate horizontal
forces, at least one additional roller is pivotally mounted on
each cutting wheel, the axis of the additiocnal roller being
directed substantially radially with respect to the axis of
rotation of the cutting wheel. One jacket surface of the roller
on the radial face side of the cutting wheel away from the gear
shield projects in the direction of the axis of rotation of the

cutting wheel.

FIGURE 1
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are provided to forma w dened area 44. The w dened area 44ff§fiﬁ§péﬁééﬁth*
on how far rollers 26 project relative to the outer rolléer"bl 523, I th
enbodi ment shown, rollers 26 thenselves are provided with excavat i-on-¥
devi ces such as cutting teeth which are shown only schematically.
each cutting wheel 20a, 20b there are four rollers 26 for accommopdati ng
the lateral forces. A total of four rollers 26 are distributed
alternatingly at an angul ar distance of 60 and 120 degrees over the

peri phery of cutting wheel 20a, 20b. This arrangenent is the sanme in the
opposi ng cutting wheel s 20a, 20b, Y osing cutting wheels 20a, 20b being
arranged adj acent to one another on ‘axis of rotation 21 in order to ensure
especially good support of the trench wall cutter 10 in the trench 41.
Al'though only tw cutting wheels 20a, 20b are shown, the described
enbodi ment of the present invention nmay have a total
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By the arrangenent of additional rollers 26 with contact |gimsaeest ofsctigy
envel opi ng surfaces with the envel opi ng surface of the tr%nch 4k unping 'i
essentially parallel to side wall 43 of trench 41, advantageous——— |
apportionment of forces on cutting wheels 20a, 20b is achieved.

Thus, the horizontal forces are accomobdated by rollers 26, whi | e
verti cal forces are accommobdated mainly by outer roller bits 23.

Wiile a single enbodinent in accordange with the present invention has been
shown and described, it is noted that the invention is not I[imted
thereto, and is susceptible to nunerous changes and nodifications as

appreci ated by t € skihled in the art. Therefore, this invention is
not limted to t eéﬁ?ta%is shown and descri bed herein, and includes al

such changes and nodffications as are enconpassed by the scope of the
appended cl ai ns. 7

of four cutting wheels which are located next to one anothet.in .pairs.
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CLAI M5 1. A trench wall cutter conprising: a”édﬁfﬁﬁb'$ﬁdne’
havi ng a gear shield attached thereto; at | east one cutting.whee
rotatably positioned on opposing sides of the gear shield, each of ~ sdfxd
cutting wheels including a plurality of pivotally nmounted roller-shaped
excavation tools distributed about a periphery of the cutting wheel; and

at |l east one additional roller pivotally nounted on eac| v o bR
wheel s, an axis of rotation of the additional roller extdaddi - =i
substantially radially with respect to an axis of rotatiod of the cutting:
wheel ; 1/2 i 34 poal Uit




wherein the excavation tools of the cutting wheel forma cutting wheel
cutting surface when the cutting wheels rotate which extends substantially
axially parallel to an axis of rotation of the cutting wheel and a jacket
surface of the additional roller on one face side of each of said cutting
wheel s away from said gear shield projects outwardly rBLariven Lo The fade
in the direction of the axis of rotation of the cutti np"ivmbel"’i""‘z‘{ A
trench wall cutter as clained in claim1l, wherein the adbitional rolldr iis
provi ded wi th excavation nmeans. 10 | | 7 i3.:4A tTéngh
wal | cutter as clainmed in claiml, whezr/ezi n the excavatibn tools are rolil er
bl ts : L S P R 1

: |
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4. Atrench wall cutter as claimed in claim1, wherein the excavat { pn.;.

t 0o in tgq;}\q(g;{@ﬁgtglp%gfe ABR&Ron No. 9704428-3~ LT ench wal T cu vay s

cl in clarmz, are a total of four additiona! rollers
' cutting wheel, said addiftional rollers being distributed af

on
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6. ?&thgrglEmwjér as clained in claiml, wherein there are a

total of four additional rollers, wth tw additional rolTers being

| ocatERENCHOWAIINCEITIER de.

The invention relates to a trench wall cutter (10) with a cutting frame and a gear shield (11
attached thereto. There is at least one cutting wheel (20a,20b) positioned to turn on the
opposite shield sides, and on it roller-shaped excavation tolls distributed over the periphery are
pivotally mounted. When the cutting wheel (20a,20b) is rotating the tools form a cutting wheel
(20a,20Db) cutting surface which runs essentially axially parallel to the axis of rotation (21) of
the cutting wheel (20a,20b). To accomodate horizontal forces, at least one additional roller is
pivotally mounted on each cutting wheel (20a,20b), the axis of the additional roller being
directed substantially radially with respect to the axis of rotation (21) of the cutting wheel
(20a,20b). One jacket surface of the roller on the radial face side of the cutting wheel
(20a,20b) away from the gear shield (11) projects in the direction of the axis of rotation (21) of
the cutting wheel (20a,20b).

Figure 1.
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