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TRENCH WALL CUTTER 

Background of the Invention 

Field of the Invention 

The present invention relates to a trench wall cutter with 

a cutting frame and a gear shield attached thereto. wall 

cutter includes at least one cutting wheel positioned to turn on 

its opposite shield sides, and on which roll.er·-shaped excavation 

tools distributed over the periphery thereof are pivot ally 

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. The 

trench wall cutting is used to produce trench walls for 

excavations, seals and foundations. ..... .. ' 

Description of 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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mounted thereto. When the cutting wheel is turning the 

excavation tools form a cutting wheel cutting surf ace 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 bearings 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 least one additional roller being pivotally 

mounted on each cutting wheel, the axis of t.he ::c-oller being 

directed substantially radially with respect to the axis of 

rot at ion of the cutting wheel, with one jacket surf ace of the 

roller on the face side of the cutting wheel away from the 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 present invention is 

provided with that at least 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 tools. 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 
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accurately defined 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 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 from an axially-parallel location to the axis 

of rotation of the cutting wheel so that by means of the 

excavation tools, as the cutting wheel rotates, a cutting wheel 

cutting surface is 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 is 

angled, their radial bearings to 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 

providing a 

embodiment of 

total of four 

the present 

rollers on 

invention includes 

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. 
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These and further objects, features and advantages of the 

present invention will become apparent from the following 

description when taken in connection with the accompanying 

drawings which, for purposes of illustration only set forth a 

single embodiment in accordance of the present invention. 

Brief Descriotion of the Drawings 

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. Gear 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 cut tip.g wheels 2 Oa and 2 Ob 

each of which are rotationally driven by a conventional drive 
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means about an axis of rotation 21 which extends substantially 

perpendicular to ~he gear shield 11. 

To remove soil 40 when forming the trench 41, each cutting 

wheel 20a, 20b include inner roller bits 22 and outer roller 

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 is apparent from Figure 2, inner roller bit.s 22 and 

outer roller 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 

surfaces 6f the enveloping surfaces of outer roller bits 23 and 

the enveloping surface of trench 41 are essentially parallel to 

one another and parallel to the axis of rotation 21 of cutting 

wheels 20a, 20b. 

To avoid loading the radial bearing~ of rolle~ bits 22, 23 

by horizontally directed forces which can occur in the so-called 
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"springing" of the trench wall cutter in trench 41, rollers 26 

are supported on each cut ting wheel 2 Oa, 2 Ob adjacent their 

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 to 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 bi ts 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 arrangement is the same in the opposing cutting wheels 2Ca, 

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 e~bodiment of the present invention may have a total 

_ .. 
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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 rollers 26, while vertical forces are 

accommodated mainly by outer roller bits 23. 

While a single embodiment in accordance with the present 

invention has been shown and described, it is noted that the 

invention is not limited thereto, and is susceptible to numerous 

changes and modifications as appreciated by those skilled· i:::1 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. 
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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. 
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3. A trench wall cutter as claimed in claim 1, wherein the 

excavation tools are roller bits. 

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

excavation tools are in the form of truncated cones. 

5. A trench wall cutter as claimed in claim l, wherein 

there are a total of four additional rollers 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. 


