1 SO L WORKING METHOD AND APPARATUS The inventi on
relates to a soil working nmethod, in which a soi
wor ki ng devi ce suspended on at | east one supporting
cable is.lowered froma supporting device and
i ntroduced into the ground and the soil working
devi ce i s subsequently raised out of the ground by
nmeans of the supporting cable. The invention also
relates to a soil working apparatus having a soi
wor ki ng device, particularly a cutter, which can be
introduced into the soil by neans of at |east one
supporting cable on a sup- porting device for soi
renoval purposes. A nethod and apparatus of the
present type are e.g. known. from DE 41 19 212 Al..
The latter docunent describes a soil working device
constructed as a trench walllcutter and which is sus-
pended by nmeans of a supporting cable on .a truck jib.
5%%neans of said s g@grting cable the trench wal
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correspondi ngly conpli- cated construction. DE 39 05
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pended by means of a supporting cable on a truck jib. By means
of said supporting cable the trench wall cutter is lowered
into the ground, accompanied by the formation of a cut trench

and is then raised from the trench produced.

Another trench wall cutting method is known from DE 41 41 629
C2. In this so-called single-phase method the cut trench is
supported during sinking by a self-hardening suspensicn, which
hardens to the trench wall after raising the cutter. If unde-
sired delays occur in the gingle-phase method during trench
sinking, there is a danger of a partial hardening of the sus-
pension when the trench wall cutter is still in the trench.
For raising the trench wall cutter it is then necesgsary to ap-
ply comparatively high tensile forces. The supporting device




the cutting wwdth of the trench wall cutter is
increased by noving apart its cutting wheels. The
trench wall cutter is then raised, acconpani ed by the
si nul t aneous cutting away of the trench side walls.
Also |n the case of this kno#n nethod conmpar atively
g ﬁrces have to be applied for raising the trench
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conparatively com plicated construction. The object

of the invention is to provide a soil working nethod
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ing device is not solely suspended on the supporting
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which relieves the supporting device. Thus, the latter

be constructed, in a particularly S|nple
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preéamingoe dfe cdalandommdleyisedl working apparatus having the
features of claim 8. Preferred embodiments are given in the
dependent claims.

The soil working method according to the invention is charac-
terized in that in addition to the supporting device a holding
frame is provided, that the supporting cable is connected to
the supporting frame and that on lowering and/or raising the
soil working device part of the cable tensile force is intro-
duced into the ground wvia the holding frame.

It is a fundamental idea of the invention that the soil work-
ing device is not solely suspended on the suppeorting device
and that in addition to the latter a holding frame is provided
on which the soil working device is also suspended. As a re-
sult the tengile force of the soil working device is subdi-
vided over the supporting device and the additional holding



whi ch, for nodifying the soil. characteristics, is

| owered into the ground, particularly into a ditch or
trench therein, and is then raised again therefrom

For exanple, the soil working device can be a cutting
device, a drilling device or g suspen- sion '
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tial forces of cutting wheels. The method of the invention is
?articularly suitable if a soil working is to take place dur-
ing the raising of the soil working device, i.e. when the feed
foirc?s of the soil working tools have to be applied during
raJ'.51ng. In this case the feed forces are added to the cutter
welght force and are not applied by the weight force. Apart
from a twin-lines reeving in the supporting cable, according
to the invention there can also be a multi-lines reeving.

Ff'.)r the relief of the supporting device the holding frame is
appropriately spaced from said supporting device
ne?tion between the holding frame and the 80il working device
éxist solely via the supporting cable and o;;;tionally via con-

 i.e. a con-



vi ded a depositing device for depositing the _
ﬁgﬁding framsp on thg ground surface. To the extent
that the holding frame is connected to the supporting
device, said connection is appro- priately flexible,
i.e. non-rigid, so that said €onnection does not
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ferent ways to the holding frame. Thus, on the holding frame
can e.g. be provided at least one return pulley used for guid-
ing the supporting cable. In this case the supporting cable is
connected to the holding frame in a displaceable, i.e. free
manner. This is particularly advantageous if a three or multi-
extrusion entrainment of the soil working device in the sup-
porting cable is provided. Preferably the supporting cable can
then be fixed terminally in tension-proof manner to the goil
working device., However, it is particularly advantageous for
the supporting cable to be terminally fixed in tension-proof
nanner to the holding frame. For this purpose'can e.g. be pro-
vided on the supporting cable end a loop, which is hung in a
pin on the holding frame. The supporting cable can alterna-
tively or additionally be wound onto a cable drum provided on




pin on the holding frane. The supporting cable can

alterna- tively or additionally be wound onto a cable

drum provided on 5 the holding frame. The termn nal
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by the suppoxting device together with the soil working de-
vice, so that no additional supporting device isg required for

the holding frame. However, on lowering the soil working de-

vice, the holding frame thereon is placed on the ground sur-
face and is left there on further sinking of the soil working
d?vice. During the subsequent raising of the soil working de-~
vice from the ground, the holding frame is again carried along
by said device and can then again be moved together therewith.
For implementing this embodiment the g0il working device ap-
propriately has a driving device, which fixes the holding
frame on the soil working device on drawing past the latter.



For inplenenting this enbodi nent the soil working
device ap- propriately has a driving device, which
fixes the holding frame on the soil working device on
drawi ng past the latter. 6 As in this enbodi nent no
independent supporting device is re- quired for the
hdlﬂ% frame, nmethod costs can be further re- duced.
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large variety of shapes to the trenches in the ground.

According to another preferred embodiment of the method, the
soil working device is introduced into a secondary trench,

- which is adjacent to at least one hardened primary panel, par-
ticularly two hardened primary panels, and that the primary
panel is cut partially, particularly profiled by the soil
working device. According to this embodiment, in a first op-
eration initially primary trenches are made in the soil and
are filled with hardenable suspension and hardened, accompa-
nied by the formation of primary panel, which can also be
called trench wall lamellas. Secondary trenches are then made
in the soil and are adjacent to the primary panels and are in
particular located between two hardened primary panels. For




eration initially primary trenches are made in the
soil and are filled wi th hardenabl e suspensi on and
har dened, acconpa- nied by the formation of primry
panel , which can also be <called trench wall |anell as.
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soil via the holding frame. The inventive apparatus is par-
ticularly suitable for performing the inventive method, so as

to achieve the advantages described in conjunction with said
metheod.

It is fundamentally possible to fix the supporting cable end
directly to the holding frame. For this purpose it is e.qg.
possible to provide on the cable end a ring, which is hung in
a hook or a pin on the holding frame. In this case the length
of the supporting cable relative to the holding frame is fixed
and the free cable length is determined solely by a winch
mechanism on the supporting device. However, it is more par-
ticularly preferred that the holding frame hag at least one
driven cable drum for winding up the supporting cable. In this



method. it is fundanentally possible to fix the
supporting cable end directly to the holding frane.
For this purpose it is e.g. possible to provide on
the cable end a ring, which is hung in a hook or a
pin on the holding franme. In thigs case the length of

the suppaLt i cable relative to the holding frane is
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Acco?ding to the invention the holding frame has a passage
opening for receiving and/or quiding the sgoil working device.
Appropriately on raising the soil working device from the
?round it passes through the passage opening and carries with
it the holding frame during further raising. After pPlacing the
80il working device together with the holding frame on the
ground surface, the passage opening can be used for guiding
the goil working device during further sinking. Advantageously
for Fhis purpose the internal cross-section of the passage
opening roughly -corresponds to the external Cross-section of
the soil working device, particularly its cutting frame.




stop on the holding frane. According to the invention

the hol ding frane has a passage opening for receiving
and/or guiding the soil working device. Appropriately

on raising the soil working device fromthe ground it
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wor ki ng devi ce and/or the holding frame and which in

the cable centre is placed on the supporting device.
The® ginvyssdengde dappotéthgirc giricetap- detail hereinafter rela-

tive to preferred embodiments and the attached drawings,
wherein schematically show:

Fig. 1 A front view of a soil working apparatus with a soil
working device constructed as a cutter and with the
latter raised in accordance with a first embodiment .

Fig. 2 A gide view of the apparatus of fig. 1.

Fig. 3 A holding frame of the apparatus of fig. 1 with the
cutter lowered, in front view.

Fig. 4 A front view of the cutter of the apparatus of
Fig. 1.




propriately runs outside the plane of symmetry. The
invention is described in greater detail hereinafter
rela- tive to preferred enbodi nents and the attached
drawi ngs, wherein schematically show Fig. 1 A front
view of a soil working apparatuggwith a soil working
device constructed as a cutter and wwth the latter
rai sed in accordance with a first enbodinent. Fig. 2

A Bigle ¥i ewrofsitleevappasat e Audddd oF +RLY .
hol ding frage of the apparatus of fig. i ?ﬁﬁ?ﬁaetus of fig.
cutter lowered, in front view Fig. 4 A front view of

the cutter of the apparatus of fig. 1. { } 10 Fig.
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1. Fig. 6 A f&gn? view of a %gjlll %OQE% 3 raa'iutfs%lth a soil
with a soil H}?n‘g TR EORSSAYCEget o8 %tsCIatiz:Em te@d with the

and wi th theutterteaisel setcoadiagdtbga t ookt @b aiment

enbodl ment. Fi g 7 A side view of the apparatus of ’
Mo 6 Fig A front view of a holding frame of the

'appgr at’us of Hi% ViEY Q% Fhehapparatys | ofwiied. oFig. 9

A front view of the cutter of fig. 6. Flg 10 A plan
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Fig. 10 A plan view of the apparatus of fig. 6.

Figs. 11 .
to 14 Different method stages in performlng a seoil
working method.

Figa. 15

& 16 Cutting cross-sections of different soil working de-
vices constructed as cutter.

Identically acting components are given the same reference nu-
merals in all the drawzngs

A first embodiment of a soil working apparatus is illustrated
by figs. 1 to 5. The apparatus has a supporting device 70 on
which is suspended a soil working device in the form of a cut-.
ter 20 by means of two supporting cables 4 4'. The sSupporting
device has a crane jib 72, which is Pivotably located on a
construction truck 73. For the operation of the supporting ca-
bles 4, 4' the supporting truck carries a winch mechanism with
two cable winches 74, 74', the cable winch 74 being shown
merely in broken line form. From the cable winches 74, 74' the
supporting cables 4, 4' are guided along the crane jib 72 to




A first enbodi nent of a soil working apparatus is
illustrated by figs. 1 to 5. The apparatus has a
supporting device 70 on which is suspended a soil
wor ki ng device in the formof a cut- ter 20 by neans
. of two supporting cables 4 4'.1The supporting device

h crane jih_72, which is pivotably | ocated on a
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the return pulleys 76 |located on the top of the crane

jib 72. The supporting cables 4, 4' are |led round the
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s S 0RRLA0ET G3PRNGL NG, 19, STops a0 LR hol & Ty
frame T0. However, iT the CUTEPCIERE FOvReRe o dhe hold-
ing frame 10. However, if the cutter 20 is lowered into a
trench 80 in the ground, in the manner shown in fig. 3 the
holding frame 10 rests on the 80il surface and remains on the
ground in the.vicinity of the upper edge of the trench 80 on
sinking the cutter 20. As the supporting cables 4, 4' are.
fixed both to the supporting device 70 and to the holding
frame 10, roughly half the tensile force of cutter 20 is ab-
sorbed by the holding frame 10, as soon as the holding frame
10 stands on the ground. As a result there is a reduction to
the tension in .supporting cables 4, 4' and the loading of the.
supporting device 70, particularly the cable winches 74, 747,
on sinking and raising the cutter 20.

The ho;ding frame 10 has a cage-like construction and is‘cén—
trally provided with a passage opening 11 for receiving the

36 toFag Bpdhgt itop of the crane jib 72. .. ..




trench 80 in the ground, in the manner shown in fig. 3

the holding frame 10 rests on the soil surface and

remains on .the ground in the vicinity of the upper

edge of the trench 80 on sinking the cutter 20. As

the supporting cables 4, 4' ar elZfixed both to the
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termnally nmounted the two return pulleys 24, 24'. On

the outside of the arns of outer franme 36 and on the
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TR B A 4 peyt e latter on the.walls of the )
trench 80, r‘@gg&? t gé" Z%Phaésrae( \Eﬁnggf?Fﬂﬁdvﬁw%é?tgt@Eg wheel
J%er%Wﬁqg1¥§r§aCh case have two individual cutting wheels 48,

49. The individual cutting wheels 48, 49 of the cutting wheel
41' are mounted on a bearing bracket 46' located between the
individual cutting wheels 48, 49. Analecgously the individual
cutting wheels of cutting wheel 41 are located on a bearing
bracket 46. For the rotary driving of the cutting wheels 41,
41', in each case one hydraulic drive 47 is provided on the
bearing brackets 46, 46', By means of said hydraulic drives
47, the cutting wheels 41, 41' are rotated preferably in oppo-
gite rotation directions D, D' and the left-hand cutting wheel
41 in front view is rotated clockwise and the right-hand cut-
ting wheel 41' in fromt view counterclockwise. However, the
reverse rotation direction is also possible.




nmounted in rotary manner about parallel rotation axes

43, 43'. The cutting wheels 41, 41' are constructed

as cutting wheel pairs and in each case have two

i ndi vidual cutting wheels 48, 49. The individua

cutting wheels 48, 49 of the c ging wheel 41' are
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tﬁ%l p'l: V% ilrgg ngi ast approximately parallel to the pivoting
axes of the bearing brackets 46, 46' on cutting frame 22.

The adjusting device also has a vertically directed hydraulic

.cylinder 26, which on its one side is mounted on the strut 39

of cutting frame 22 and on its other side on joint 29. If said
hydraulic cylinder 26 is operated and extended, then joint 29

is moved downwaxrds and the bearing brackets 46, 46¢ are spread
or expanded by levers 28, 28'.

The cutter 20 and holding frame 10 are constructed in a sub-
stantially mirror symmetrical manner to a vertically directed
plane of symmetry 31, running perpendicular to the drawing
plane in fig. 1. For supplying the hydraulic drives 47, hy-
draulic cylinder 26 and optionally further hydraulic operating



of said bearing being at |east approximtely parallel

to the pivoting axis of the bearing bracket 46 on

cutting frame 22. In the same way one end of the

| ever 28' is nmounted on the bearing bracket 46'. The

in each case other end of the |gyers 28, 28 are

i 0 ted in a joint 29, The axis of said joint
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10. The enbodi ment - sHoWh® ther di‘n arff BRELFFIAT hhadvanta-
I nentl foflsf pgsesgary ® juse Rahgt henstippast ifiporting ca-

dalbdest, 4, 4urahg Petkiixed dones ol din
frame 10. On trheg contragr(yl, t he hg%ﬁ%@fégﬁ‘e ‘ 61%6’ftgs'

figs. 6 to 10 has on its top side a first cable drum
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le"on gﬁe cutting frame 22, By operating said hydraulic feed
cylinder 23 the vertical position of the return pulleys 24,
24' on cutter 20 can be modified and consequently the cutting
depth of the cutting wheels 41, 41' can be varied, even in the

case of fixed supporting cables 4, 4'.

Foxr the displacement of the return pulleys 24, 24', on the hy-
draulic feed cylinder 23 is_ terminally provided a triangular-
like support 63 on which the return pulleys 24, 24' are
mounted. For protecting the hydraulic feed cylinder 23 the
latter is surrounded by two telescopable sleeves 64, whereof

one is fitted to the triangular-like support 63 and the other
to the cutting frame 22.
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As is shown in fig. 13, the cutter 20 is now raised and so the
end walls 79 of trench 80 are cut from bottom to top. The com-
paratively high tensile forces of cutter 20 occurring on rais-
ing with spread cutting wheels 41, 41' are partly absorbed by
the holding frame 10, In order to produce a particularly
fluid-tight trench wall, the cutting wheels 41, 41' cut par-
tially the primary panels 81, 81'.




On lowering the cutter 20 into the trench 80, the
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trench 80 and cutting frame 22. ,.Thus, on lowering the

cutter 20 there is no renoval of materi- als fromthe

val e 31k materdadhpgoduted uhhring tcmmg:.n@e&i:6p§1by gravity be-

s oo, e S SR 1 e e

T BPSEYR tf’l’éo‘Bptheé’r%tuiSéﬁgoﬁ ﬂﬁ@badlflmth:rﬁg case the
défmﬁ@tquﬂf tslod 1t mggésiébmemahaﬁésﬁdl)alﬁé? Sideafl. 40 pumped
ORjE—:SI 'Ilm %eacﬁ@ﬁ’é‘} 26 I'HI% Ct%)gl thFre € S%l&)&l}'rrﬁ é)ump mecha -

enter i he two_end
staty sﬁ’meﬂnofﬁ gSOHJZ ngkerigalshown in fig. 13, the -

cutter 20 is now raised and so the end walls 79 of

t rggn f Dot ! top, The com

par at%1 Plvégeéﬁfﬁgg&'{l%néfl@e rngng'ag} gft"e}Fe U0 A Te-

o ZES. OPdY GVer BIFtemf dikst tagahhdepshAlin 4He al@ner shown
pamtwﬁgabsqrbad Syt eide dﬂ@édln@ fr

pradugesa Qf%ﬁ §q|%£3%3 |l Stlé t@?Fé%%h waﬁf%agﬁE t8getner
cUtting whee Ler ?Pa??? then Ry gadged without
péﬁ@l§08&°n89ntolmhe'mﬂih§opf theettatcipraaduced during .
cutting drops by graV|ty be- Iow the cutter 20 onto

t he _Qot t can be sub- sequently

rgg gerég ?@%n# %%fﬁﬁrﬁnbr%Btt*qgtqﬁQ§Sc§§§tFﬁES which
wEPRele oPPtabRed rmt & isall ldwesking menied.o foe puekesdifg par-

pﬁﬁﬁﬁdarwfllﬂﬂlﬁ-tlgﬁ% %&"Eﬁ@ﬁ @Qlii g&n?:%xrnug.he,gartlcular be

C or wWor oi'l
nbFaftaed Ml tq%%éﬁ“é‘uf”ﬁi% 8 TherEmER0l Srf onke cut over
t PRREhoBOEhetiy dotaquli wédtbnhyd ovlels pay tinObalrt$chDial profiled.

degt ht;hié‘ éﬁ?dﬁ%ﬂ ARk rehawm,, b@téir& wheeh e 4§ ut %{Llngqt:r('ﬁ pro-

be b f
pBE8HE et e % 0TaEh PHekL oo ke sl e Aot of dilye end
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can be obtained in a soil working nethod. For
produci ng par- ticularly liquid-tight trench walls, it
can in particular be provided that the end walls 74
of trench 80 are only cut over arg of their total
width and this is in particularlgrofiled. For this

pur pose preferably cutting mQﬁ%ﬁﬁ 41, 41' are pro-
vi ded which have a width snmalTer Fhan the width of the
end walls 79. 0 17 CLAIM5 1. Method for working the

s0i |, Metholll EBx- FoFREhgWRRKI 881 devigaasuapended on at
| east one s cable is |lowered froma

port-.in
support? P W%%%Eﬁ’t’ﬁ&- SYsPERIrHt et Ak b‘?%%oo%owwort'
-t he soing veriKiengl dviveareds firbenar auppdré 1og ddeice and intro-

ground d‘“%’ec{nt%h% Q:fhet %O%%pghhi ng cable, wherein -in

addition to the suppo ng device a holding frame is
provi dddie -gHel Sippeng sgvégsl ési shevnnetsed foon Hihe ground

hol di NGy e X cien hRikRfgaBghes, rai sing of the
soi | \A?lrki ng device. part of thé cable tensile force
d

is i n®P§48¢8d via the holding frame into the ground.
-t he t-ensiddeliftorae taf thke ssppbratngi dgvieyi £ehdBding frame is

subdi vilgzi%:{,- t he supporting device and the hol ding
frame. “2. I\%b%t/eﬁ{o’d according to claim1, wherein the

supportiify BEPEHiNG eakilraipy conRedted terfhe holding frame
si on- praof manner to the holding franme. 3. Method
according sto cl.aim.1, . wierein.the sojl V\orﬁn ckavi ce, .,
s hung 't AR Sish gBIY By oL AARE BY FRSOTH hTiag device
one retRAnt WA tde lcebdeetdepaile force is introduced via the
holding frame into the ground.
-~the tensile force of the soil working device is
subdivided over the supporting device and the holding

frame.

2. Method according to claim 1,
wherein the supporting cable is terminally fixed in ten-
sion-proof manner to the holding frame.

3. Method according to claim 1,
wherein the soil working device is hung in the supporting

cable by means of at least one return pulley located on
said device.

4. Method according to claim 1,
wherein the holding frame is placed on the ground surface
on lowering the soil working device and on raising the
soil working device from the ground is carried with and
raised together with said device. |

5. Method according to claim 1,
wherein a soil working cross-section of the soil working
device in the ground is modified particularly prior to
the réising of the soil working device.



said device. 4. Method according to claim1, wherein
the holding franme is placed on the .ground surface on
| onering the soil working device and on raising the
soi | working device fromthe ground,is carried with
and raised together with said ggvice. 5 Method
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away the side walls of a trench in the ground. 7.

Met hody et A AR o6 *Medaiherein the soil working

device |Is |ntroduced into_a sec¢- ¢ondary trench,, which
is adj‘ﬂ%%?ﬁlli d-hg ﬁcé‘dsf”oé”#énﬁaii%h%% l%rﬁhﬁ?fﬂk%ﬁﬁiel%nto a sec-
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of at least one supporting cable on a supporting de-
vice,

wherein

-in addition to the supporting device a holding frame is
provided and

~-that the supporting cable is connected to the holding
frame, so0 that at least during the raising of the soil
working device part of the tehsile force is introduced

into the soil via the holding frame.
-the tensile force of the soll working device is

subdivided over the supporting device and the holding
frame.

9. Apparatus according to claim 8,
wherein the holding frame has at least one driven cable
drum for winding up the supporting cable.

10. Apparatus according to claim 8,
wherein on the soil working device is provided a driving
device for driving the holding frame on raising the soil
working device out of the scil.



wor ki ng device part of the tensile force is introduced

into the soil via the holding frane. -the tensile

force of the soil working device is subdivided over

t he supporting device and the holding frane. 9.

Appar atus according to claim8,gherein the hol ding

f& me has _at |east one driven_cable drumfor w nding

up the PEBpaFte iFeatigle £ cApparai us according to .
ot ovi etegere Yok doian ottty o s chenirg for re-
frame gnl?gi%i%%ﬁgﬁ%%§§ﬁﬁ%gwgﬁﬁiﬁ%l%é%F35m§h ¥t “Fhe

soil. 19 11. Apparatus according to claim8, wherein.

t he . hohppatatuardagiagpassapgiRpeni ng for re-.

ceivin r..qui di.ng the.soil, working device. 12.
Appara?ﬁggg%§o$ |rﬁ%%%aw?FEFHQS?eV&ﬁﬁe§%$ e 1€8pF two cutting
wor ki njheels deoustiedatinl sasarywoamnst,i mg wehldehs an adjusting

mount edevilcd Qi MITBRNGEHs 8518684 A5 USH
devicergggé{ghit %gﬂg iEIgSto ad'ué?ﬁ?ﬁg'?ggc?hagg?gt% the
0

rotation axes o QERi AgE |deels. Appar at us

according to claim8, wherein the soil working device

angl/ oragherHiad@ohiang & LN ructed in

nirror&ﬁ%nnetrlcal n?nner,_at east’ with respect to
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rOtat'WEtﬁvg%%ﬁ%Etthg EHétéﬁﬁbégE%%bﬁcable guidance, a plane of

symmetry preferably running approximately parallel to the:
rotation axes of the cutting wheels.




