2114185 ( METHOD FOR BORI NG VERTI CAL HOLE AND MACHI NE THEREFCR Thi s P
kvention relates to a nethod for borihg a vertical hole in the ground and %
géﬁaéhine useful in the practice of the nethod. Mdre particularly, this
i“fiventsion relates, to:a nethod for boring a |l arge-di aneter vertical hole in

the ground for the construction 5 of ﬁelarge-dianeter concrete pile and

a machine useful in the practice of the™mEthod. As a prior ar%grfzrtgLSOr -

boring a large-dianeter vertical hole in the-ground to constr ret e
pile, the so-called nethod has heretofore been enpl-oyed. Nanely, a
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an excavat or such as hanmer grab or rotary bucket. Dependence on such a
conventional nethod tends to lead to a | owered work efficiency because
difficulties BHé BHehhoRredates &ri ¥imRyhad 1for b°‘|"é¥g%-‘£ﬁ":§i‘rﬁ3e¥‘°%%t§i“ng

smoot hly and geCpreirRl ¥nd i fathiheduosil PATEHeC prative V4 tRe tR@ned ound has a

| arge resistapce to diqggi such as _hard graqund or the qroupd-di ggi ng power

of The harmergEaRrisies i Sreitien TRty Yo, s Farerchr P disne

i nst ances. The lprgordiamétarasengicadt holds iar ther grdwerd: Foc aheecorstudtiiopr act i ce
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casing into the grouhd an the ot her - for | owering an excavator Into the .
casi ng so as mractiiee ofit thehaeghed:h in the thus-driven casing. An object of

this invention is to provide a nmethod capable of 25 boring a

| arge-di aneter hole efficiently and readily even in a ground having a | arge
resi stance t *SdRgRHPy &Lk mesko fﬁ&rwrdlnéu%dlaé'ﬁﬁ'dd‘aﬁﬁ’&?fgﬂér bt upolen ipne
practice of tdme geédmadto construddnat bsrcrebé aillepftHehks-dalledtnedRod hako

provide a borﬂé}gtgggggogeen-employed. 'Namely, a large-diameter vertical hole

10' is bored by driving a large-diameter casing into the ground and -
digging out the earth in the casing by means of an excavator such

as hammer grab or rotary bucket.

Dependence on such'é.conventioﬁal method tends to lead-to a lowered
work efficiency because difficulties are encountered in driving a
15 large-diameter casing smoothly and accurately into the ground
particularly where the ground has a large resistance to digging
such as hard ground or the groundédigging power of the hammer -
grab, rotary bucket or the like is insufficient in some instances.
The prior art casing methods are rather inconvenient to practice
20 since two machines are required, one for driving a large-diameter
casing into the ground and the other for lowering an excavator
into the casing so as to dig out the earth in the thus-driven -

casing.

An object'of this invention is to provide a method capable of
25 boring a large-diameter hole efficiently and readily even in a
ground having a large resistance to digging such as a hard ground

and a machine useful in the practice of the method.



~allowing sure and easy col | ection . i ' S - '
: : ; and di schar : .
: ?ieLﬂL !gethe practiee of the nethod. A furthgs nggg? g?rtﬂign?nseg?fghne 3
i Vi an excavator which 5 can b : _ : Kalh
%f &l y 'and efficientl an be nmounted on a vehicle and oper Kl
" provi : y.. In one aspect of this inventi e i -
orovided a method for boring a verticalobol e in- ion, there is thus - .
large- dianeter casing into the al.zbole inthe ground by driving a
NG e ground and di ggi'ng out th i
casi ng, which nmethod conprises driving the | i e earthin the
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S _ Largg;diameter caSing'in'a manner suitably_combining-both of ‘the
. above modes of rotation; ' lowering, into the casing, a bucket- .
_ type-digging unit‘which-cbmprises.a ho1der équipped-with retainefﬂ
15 blocks capable of . interlocking with -the inner circumferential wall g
bf'the'casing and a verticallyfmovable,-cylindriéal; hollow
bucket connected to the holdgr_with theib'vertical'éXéS'qegistered,

-equippéd with an openable closure’aﬁd-adapted'to-excavate earth;

causing the_retainer blocks to interlock with the inner

20 Circumferential'wall of the casing so as fixedly to hold the
bucket-type-digging unit in the caSing; opening the closure into
the extension plane of the outer circumferential wall of the bucket:
and lowering the bucket -further, thereby driving at least lower
part of the closure into earth; and then closing the'closﬁre so

25 - as to trap earth in the bucket.
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In another aspect of this invention,'there is also provided a

vertical hole'boringlmachine which'comprises,'in-domﬁination, a

rotating and driving-in unit-for a'largeadiameter casing and a
_ bucket-type digging unit; the rotating and driving-in:unit
30  comprising a cylindrical-guidé device for allowing the large-

diameter casing to. move up and down while being guided, a holding
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. large-di aneji@he €4S 'cQ'Q_i_r?gC%QiQ:'br}gthé)_hgiding device which is provided
ol integrally with the cylindriCel_guide_device, the_thus-rdtating

. large diameter-casing can be driven into the grbund-by moving the

"205 ~ drive mechanism.downwerdly'by the piston-gylinder.device, the
' - bucket-

type diggihg unit. can' be lowered-into the thus-driven-in
large-diameter casing,

-

.

the retainer bloeks can-be-caused to :
interlock with the inner circumferential wall of the casing so as to
__fixedly hold the bucket-type di

gging-unit'in-the large-diameter
el 28 casing,

and the closure can be opened into the'extension plane of -
the outer circumferential wall of the bucket and ¢

he bucket can be
lowered further,

thereby dpiving-at-least-lower:part of the closure T
into earth and then closing the closure so as to t

_ rap earth in the ..
bucket. ' -

- 30 Certain embodiﬁents.of this invention will'nowebe descnibedeﬁith

g reference to the aecompanying drawings in which:-

Figure_1A is a schematic side elevation of a-rotating and driving-

in unit for a large-diameter.casing according to one embodiment B



-4- - of the vertical hole boring machine of this invention, which rot at |
q/d driving-in unit may be enployed to practice the rrethod of this
‘inyentign; Figure'lB is a top plan view of a drive nechani sm which
‘5 Tthe essential part of the rotating and.driving-in unit of Fi gure ;
~Fi gure 1Cis.a partially-cut -anay side el evation of the drive nechani sm of
Fi gure 1B; Figure 2A is a partially-cut away S|de vi ew of an exanpl e of a
10« device for hol di ng a Iarge di anmeter casing; Figure ZB |s a

" cross-sectional VI ew t ken Ei gure . 2A; is a
“fragnentary cr 85s€ee &ﬁy‘ a}\?(i \%?"Sfm%rﬂ?tcﬁé eg{aﬁt&s 16‘fé"ttﬁ8 ’d ?‘%?e for = -
‘hol:diing a | argeetitingtand deisiing:irl Snitimgyr ke 4mpldyest tatpeactive phé nci pl e of

the rotating ap |gf.q:% E"Er}@h{:ujnor a | arge-di aneter casing according to
‘thi's invention; Figure A i's a vertical cross-sectional view of a

~bucket -type dlgglng uni t accordlng to one enbodi nent of the vertical hole

boring machi nepgfyrehiis ﬂsna Bihri Ri¥fidEha tdi2 vBUsdeBhini sh WRidRakéy Lact ed 20
. position, which bucket - t 8@‘% unit nmay be enpl oyed to practice the
W}r‘g}uP

‘method of  Bhi st FERERGHA retakige and Hrivipgsia eth c5BeWeew of
the -sane bucketa; type di ggl ng unit as shown in Figure 5A, in which the

- bucket . is in the_ advanced position;  -5- Figure 6Ais a vertical
Gr.oss- sectional view of a bucket - ty'pe di ggi ng unit according to anot her
eénbodi nent . of Fieureet€iisah garitaligr-cuy awagknude eﬂfevahum iofivighet doive n vvh| ch

1 he bUCKEt 1S h0cHali®sn of Figure 1B;

'Flgure 2A is a partially-cut away s1de view of an- example of a:

10 dev1ce for holdlng'a large-dlameter casing;

'Figufe 2B is a cross-sectiOnal'vieW'taken'alohg line A-A of3Figure
21; . _ .

-.Flgure ‘3'is a- fragmentary cross-sectlonal view of another example

of the dev1ce for holdlng a large-dlameter ca31ng,

15 - Figure & illustrates“the principle of the rotating'andfdfivihg-in '

unit for a large-diameter casing according to this invention;

Figure 54 is'a vertical cross~séctipnal'view:of_a bucket-type
-digging unit according to one embodiment'of'the vertical hole boring
machine of this invention in which the'bucket is in the retracted

20 position, which bucket-type dlgglng unit may be employed to practlce
the method of this 1nvent10n' C

Figure 5B is a vertical cross-sectional view .of the same bucket-
type. digging unit as shown in Figure 5A, in which the bucket is

in the advanced position;




r€Y racted position, which bucket-type digging unit- my be errpl oyed 5 to -
Mactice the rrethod of this invention;- Figure 6B is avertlcal : ONA
0ss-sectional view of the sane bucket - type digging unit as shovvn in
“Fi-gure 6A, in which the bucket is in the advanced position; Figures 7A
- through 7D illustrate sequentially a \ﬁrtl cal hole 10 boring method
‘7 according to one enbodi nent of this invention; Fi gure 7Ais. a vertical
" cross-section showing how a | arge-di aneter casing and screw auger, whi ch |‘!*/
. adapted to bore a smal | -di aneter hole, are driven'into the.ground; = Figure
"~ .7B is a cross-sectional .:view of the casing and screw auger which have
“been driven iFagwtebi s a vgr@maél crassgeed iz ) yiaw \off 8 ket rtgpe- sect i on

- showi ng_how tdtzg i GU 2 4GEErdi9gPt laBd i emb&meﬂ et Ene/ Dekélél hole
_Cross-secti ona view depi cting how a bucket - tyg ¢ %gl ngtI uni t of IS
sthifg b8

““invention isbPBiRE @aclinmeoof Hé1pafnyentiohdnearhic isobethe ed to

.. excavate the r@efatétedZ;sbsm&a,guhechAutﬁe@-tgpéienggmgahhw iy SdemyBseqcal
“."~hol' e bor| machi ne accor s invention; Figure 8Bis a top plan
~-view of 58r?r’r‘?gj‘tﬁﬁ%tﬁ em%%%l%{ntbl%&nv??b’tﬂ"é 9 is a cross-sectional view
- of turntabl es of the vertical hole boring nachine illustrated in Figures.8A by

ana BB 20 G FEEE 104 L Aolerilesl s shs oLy SPanarsgil SHRNLO0 Now &

rel nforceman age is’1owere o
S vertical cro$spsadgEtng vhiusasr akdwrgin H?‘etsmag &, - ph atbiioly tch@nbmcme@ is and

. Firgure 10C i §parmehbitleaCiRisisgct i onal view depicting how the casing is

. pulled up. 5 Referring first to Figures 1A to 1C, nuneral "1 indicates
~a veficle including craw ers. A gui'de nmechani sm 3 such as a short | eader

B S mount ed upiggids P8 ﬂh'i*@ugtﬁhbciﬂu?stbité d6duentV@lly a vertical. hole
10 -borlng method according to one embodiment of this 1nvent10n,

Figure 7A is‘a verticél cross-section showing how a large-diameter
_hcasing and screw auger,-which:is adapted to bore a smallfdiameter
| Hole, are driven into the ground;' Figure 7B is a cross—sectional
.view of the casing and screw auger which have been driven in the
15  grQund, "Figure ‘7C is a vertical cross-section show1ng how the
screw auger is pulled up; = and Figure 7D is a cross-sectional
view depicting how a bucket-type digging unit of this invention iS'
‘lowered into the large~diameter casing and is operated to excavate
the earth; | ' ' o

20'_ Figure 84 is a side elevatidn of the. vertical hole boring machine
according to this invention;

Figure 8B is a top plan view of the. boring machine of Figure 8A;. :

Figure 9 is a cross~sectional view of turntables of the vertical

hole boring-machineaillustrated_iﬁ Figures 8A and 8Bj; .

25 Figure 10A is a vertical cross-sectional view showing how a

reinforcement cage is lowered into a casing;
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that” is tiltable by means of 'piston-cylinder devices 2. A drive
nechanlsn15 is slidably attached to the | eader 3 via 10 bent brackets 5
Ay The drive mechani sm5 conprises notors 6, 6, power transm ssi on deV|c v S
. cyllndrlcal gU|de device 8 for a large diameter casing 15 which guj -
;deV|ce 8 is rotated by the power transm ssion device 7, and a holdin

~device 9 for the |arge-di aneter casing-45 whi ch holdlng device 9 :
‘fjxed on the cylindrical -guide device 8. The drive nmechanism5 is coupled .
~wihh pi ston-cylinder devices 10, 10 provided with the vehicle 1 and is

‘di'spl aceabl e up and dmgm |09&rt&E§l|&%g§Ise%tlor{ ri@l@@&h@iﬁg/th@%%raf 11

- desi gnates a sup suc as Jack or the like, provided w t he
~vehi'cl e 1. The apdseingr farcrgbenadldm 5 will next be desc_rl bed | n further
~detail with reference to Figure 1C. The drive shaft 6a of each of the

:notors 6, 6 is connected to a high-speed gear _unit 12 s qr. exanpl e,
“a planetary gear Fi@wne f18F hsg2oyer: giﬁ?]gﬁé'?%ﬁq)?eﬁgmna V’ﬁe'aae%fg E‘Toyot ar;rp
'disc 12b.  The r @hardasong st paliaft ud2c of thehi gh-speed gear unit 12 is

_ .coupl ed to a lowspeed gear unit 13, and a rotary gear 14 fixed on the -

~outer circunferential wall of the cylindrical guide device 8 is then '-
‘connect ed 0 t heRederripgefirgbaro Fagures31A to The nyperaldii ndicgtesde device 8

-has substantially, Eﬂceit S?ﬁ@lddgﬂfcfrghféﬁt ery %glagleneghg,ﬁrsmdg aehess af the

-¢asing 15 into wht ¢ evi ce isto be inserted. The cylindrical
~gui.de device 8 d@hphleéeMﬁ}’Erlédﬂqqn&ﬂ@é’é’PB&hfr e8pke Felicieat PoPHCFPERY and

“j_ lower 5 .- edges thBeroks a1t a0id b&'afﬁe%nhhﬁ‘ |pﬂ§ﬁd’ri—b$3ntﬂ[eraidvﬁaé‘§ i2on pf the
‘¢asing 15. A rotary cylinder. 16 is end frop J% otary gear 14 -
‘or cylindrical gdFdee qeghaesg. > l?h@ hi 8 dg§°9tq TV ded®at a | over
';;part of the cyl i mege vHacrétsas.to apply

The drive'mechanism 5 compriseslmotors 6, 6, power transmission
-device 7,'cy1indrical guide_device 8 for a large diameter casing
~15 which guide:device 8 is rotated.by.the power transmission -
_ device 7, and.a holding device 9 for the large—diaMeter casing.
15 which holding device 9 is fixed on the cylindrical gﬁide ‘device -
- 8. The drlve mechanlsm 5 is coupled with plston-cyllnder SR )
' _dev1ces 10, 10 prov1ded with the vehlcle 1 and is dlsplaceable :
"up and down along the leader 3. Incidentally, numeral 11
de31gnates a support such as jack or the like, prov1ded w1th
T..20'_' the vehicle 1. ' -

The above drive’mechanism 5 ﬁill next be described ih further
~ detail w1th reference to Flgure 1C. The- drive shaft 6a of each

of the motors 6, 6 is connected to a hlgh-speed gear unit 12 such
as, for example, a planetary gear unit formed of a planetary

25 gear 12a and rotary dlSC 12b.” The rotary output shaft 12c of
thehlgh-speed gear un1t 12 1s coupled to a low-speed gear unlt
13, and a rotary gear 14 flxed on the outer 01rcumferent1al
wall of the cyllndrlcal gulde device 8 is then connected to

the low-speed gear unit 13.



- 10 forces onto the side wall of the casing 15 and hold the casing 15 in
/Plyce. The cylindrical guide device 8 and cylinder 16 aré rotatably nounted -
t@n\ja «casi ng 5a.of the drive nechanism5 with bearings 17,17', i nterposed v

thér ebet ween. 15 The hol ding device 9 nmay be constructed in-various

© ways.  An exanple of the construction” 5t the hol di ng device 9 will now be

: des_crl bed with reference to Figures 2A and 2B. Nanely, the hol di hg device

.9 may" be constructed. by sw ngably connecting one end-of arns 19a, 19b, 190{:’

°19d, which are equi pped respectively 20- _-with bent pads 18a, 18b, 18c, =
18d defini ng #newalindricab auide denkies &:bﬁblﬂﬂ@éhamﬁifw rohe heameuimyer | .

_ circunferenti Blonttt £ tweoue@ﬁ'dlamééer be {becbariends nesludity Rl ding

~device 9 by neans of pins 20, coup g@@ , exanpl e, the
“aris 19a, 19dewkdenhdevicgcR e &obRd lf‘ herTbén&Y&ndt"H‘éalarSh‘édi%queac to a

.25 jack 21§ d&f‘lﬁ@@&%p@xﬁecﬂ'fm&néé% 8& ﬁeﬁﬁécﬂlhélsb%'ﬁt b&ﬂﬁ%pﬁ&aan&%weﬂle’c 18d
~are arranged in abutment agaj-nst, and conf ormt%otr t he' out :
o]

~ circunfebfenti é‘ilge\ﬁaf’ll’er'(?f’ft'ffefé‘é%]r]ﬁ@tiSthgna“seé\ﬁ" e’é‘?('ﬁ‘&ﬁ‘s‘?‘bﬁfowe .

- contraction otasimg pmcks 21a, 21b, the arcuate faces of the bent pads 18a,
18b, '18c, 18d may si mul t aneousl y- 30 - apply forces in four directions onto _ -
~ ‘the si.de wall of the casing-15:so as to hold the casing 15 in place or. may

- .be concurrent Ayrotary &yldeder Hacls Providedepwiddst ol @fe rhtaryageary 15. I n.

Figure 2A, nuggr, 'e?fingf‘?éaga §d@d§{} sne%gr Mﬁﬁé%@l@@@’? the casing 9a =
.. of "the hol ding devitceé Pﬁg‘: the casin The cross.
~. menber 23 mayPvided @thablareto PﬁotheScylli‘néﬁf‘ @(&ﬁrﬁsewt@@-bie cyl i nder 16

= shown i nygFi guf&-c%Q opmot;h@rmaéasallleopfmteh@aéla disngndensraett kgsidd ustr at ed
~in Figure 3. . parts of the cylinder are outwardly pr.oject ed
-+ each of the ti'ﬁ.l§'“p?%?°€ct ed parts 16a, a Jack 24 and a :

The cyllndrical guide*device 8 and cylinder 16 are rotatably
~ mounted on a ca31ng 5a of the drive mechanlsm 5 with bearings

.: 17 17' 1nterposed therebetween

'15 'The ﬁolding ceﬁice.é may be cohstructed iﬁ vafious ways. An
example of the construction of the holdlng device 9 w1ll now

be descrlbed w1th reference to Flgures 2A and ZB. Namely, ‘the

holdlng.devlce_9 may be constructed by_sw1ngab1y cqnnectihg one

- end of arms 19a, 19b, 19c,”19d, which are_equipped respectively

' 20  with bent_pads 18a, 18b, 18c, 18d defining arcuate faces that,

when combined; conform the outer circumferential wall of the

.casing 15, to the casing 9a of the holding device 9 by means of

pins 20, coupling the other end of, for example, the arms 19a, Y
19d with a Jack 21a and’ the other end of the arms 19b, 19c toa .
25 Jack 21b by means of pins 22 so that the bent pads 18a, 18b, _ . T

18c, 18d are arranged 1n,abutment against and conformity with ,”-“
 the outer circumferential wall of fhe casing 15 and, owing to
' expan51on or contraction of the Jacks 2%a, 21b, the arcuate
faces of the bent pads 18a, 18b, 18c, 18d may simultaneously
30 apply forces in four directions onto the side wall of the casing

15 so as to hold the casing 15 in place or may be concurrentlj



sliding press 25 slidably displaced by the jack 24 and equi pped 10 mnth i
an arcuate face:25a conformng in shape with the correspondi ng outer. -
‘efrcunferential wall portion of the casing 15 are housed. Next, the »
~_operati-on and éffect of the above rotating and driving- in unit wil S
~described with reference to Figure 4 which illustrates the principl ¥ t he
- uni-t. 15 . The casing 15 is a hollom/cyT§nder formed, for exanple, of a
'steel plpe or the like and is generally provided with a cutting edge
~~15Terr] al ong its lower extrenmity. The casing 15 is caused to extend

: entrally t hrough the cylindrical 'gui dshol ding device 9 to a
“poi nt ‘bel ow t hesdki vackeE R nt *%enFBdeq £ oq‘egh&%g%bl?é]yl gg f orces agai nst the

. “'si-de wall of the ca3|ng 15 and hol ding the casing 15 in place by means of
[the hol ding deyicg 8. the BARkAY 49 HEfcdtegn Wbsmeaber ppbet dedgalave

“driving-in uni tin are then actuat el 0 y outputs
are transnittednsocdsieg s o6 they heldige,deyicRcd ﬁPghl"gtﬁéﬁ%}q e‘rélr{hu%ﬁ% 25 12

—-and. I'ow speed 3:a %r%t tgr.(;ggt Abiberhes gﬂydﬁe devachabBy QOhe¢<Eﬁ9§1srot ating
- the hol ding de I oVl ded I.nt eg rallx htheF%lge@Iewce8 As a
result, thescaélongewpﬂ—?xéd’l 9h91é‘lydl’5’fr't & SH8ry vice 9 is then caused

~to rot ate Upon contracting the piston- cyI i nder devices 10, 10 illustrated

i Fi gures 1A and 1B, the casi 1 i tlg ihe gf@éadm Figurdier e,
‘the notors 6, @ﬂ?ﬁ?efbéxé‘b%]ﬁa 39‘8 E%#‘{%eg wﬁﬁagtﬂl he direct ] ons of their

rotation frequent| ua@elyQSpatrasceﬁJs'/aetMmM n§ ars PB"'W&P(% RrRdeeEd  of
undergou ng a full rotat tmﬂéﬁargﬁéé@etdspéﬁsd“av at Ij&kcamaig 45 nore
gﬂtJound i

efficiently i nt® £AEh round j s casi ng
15 i s shaken' as]riﬂmngcnredsaﬂﬁosbldaélm 1y b Yrslt xé?‘f 54 an\éhgéﬁpw&

- transmissiq J{? %E r%cgggé/vqgee thag e@ifersidy i sfhadetme:hc'em ﬁgr'lleb‘»po:mmgng
_FO-IJjQ ?dfﬂ}l Onoéter c1rcumferent1al wall portion of the ca31ng 15 are housed.

. Next, the operatlon and effect of the above rotatlng and dr1v1ng-

in un1t will be described with' reference to Figure 4 which

- 1llustrates the pr1nc1ple of the unlt.

- ié:d'The ca31ng 15 is a hollow cyllnder formed, for example, of a
| 'steel pipe or the like and is generally provided with a cutting -
. edge 15;along its “lower extremity. The ca31ng 15 is caused to
-extend centrally through the cyllndrlcal guide dev1ce 8 and
- holdlng device 9 to a p01nt below the drive mechanlsm 5. Upon
.;-20 applylng forces against the 51de wall of the casing 15 and
. holding the casing 15 in place by means of the holdlng device 9,
| the ca51ng 19 has been set on the rotatlng and dr1v1ng-1n unit.

The motors 6, 6 are ‘then actuated and ‘their rotary outputs are
- transmltted to the gulde dev1ce 8 v1a the hlgh—speed gear . unit

- 25 12 and- low-speed gear unlt 13 to rotate the gulde device 8,
| thereby rotatlng the. holdlng device 9 prov1ded 1ntegrally with

the guide device 8._




ygear unit 12, such a heavy | oad may however be snoothly transmitted.
~AWhen the casing 15 has been driven into the ground.by a distance . .
- dlent to the one stroke of the piston-cylinder devices 10, 10, it is Nt
“‘nesessary to. rel ease the holding device 9 fromthe casinhg 15 and expand the
pi ston-cylinder devices 10, 10 so as to raise the.drive nmechanism5 as a
whol e ‘al ong 20 t he | eader 3. Upon fi38‘ng t he hol ding device 9 on the - -
~ .casing 15 again, it is now ready to resune the driving-in operation of the o
"~ casing-15. The eafth in the casing 15 may be dug out by, for exanple, - =
~lovering the bel oW deSEFHiffedthsucreing Jpefidiedly n@1aMby tESIRARLEH R5i.c S @
 separate equi pnen ifsr elierA cauSHE £8" rdthEe | T Kok NL.Q. L he casing 15" through its
~upper - openi ng, ScQqRLAY, up I he ear-tﬁggﬁd E’?g{]/aoflﬁﬁaq g henpigfosand
“surface. Wen themajori £y v1eSt A% c@sihyisteatess in Rigarel iveand Ny t he
~ground, anot her ddei eaping IDviar ek vehoin @9&'%‘oagcg.v.e the drive -10-
- ‘mechanism5 while holding the casing 15 in place by the hol ding device 9.
- Both casings_are _then jointed, for exanple, welded together. As has been
- described, the rd€Eei rigeametotsi &i Hgmayn benoperated e 51'56“"3'3%35? i nvention
can exhibit the kakécsiony e.the casing gui dé device is -
~ rotatably connected. to heﬁfrr'ftt);?%ri r.tgﬁ%%&éhﬁfﬁq@ﬁ@gﬁeéﬂ & &P pvise, thehe gui de ?
“device is attach§8°1% f'Re"t 287kRy instesdngr devrgoingng fheseotdgyises are
- di-spl aceabl e up &his cevemitd 86%AIRE EHY chanj sm such as 10 - the .
_l-eader nount ed oghégg'&%piﬁle. 1) g#%gs%a |qu%%§ %Q%EBﬂFFHuHN§1y otated
' RING “PER pes@ruRd; s derde the casing in a manner :

.~ or 'shaken, thereby _
“suitable to the state of the ground;

-10: Where the casing 15 is Sﬁaken’asrmentionéd_ébo&é,-a.heavy

;oad is_eXerted to the transﬁiSsiOn meéhanisﬁs between the

~ motors 6, 6 and the casing 15. Owing to the adoption of high-
speed_gegr unit_12, such a heavy load may however be'smoothly-
transmitted. o ' R .

15~ When the casing 15 haslbeen driven inté'tﬁe gfound by a
d}stgnce_equivalenﬁ té;phe qne'stﬁoke-of the piston-cyiinder
.-  devices 10, 10, it is ngcessaby to release the hblding'device  B
- 9 from the casing 15 andfekpand'the piston-CYIindér:dévices |
10, 10 so asﬁto raise-the drivg'meqhanism's.és a whole.along
_.20 the_leader;;. Upon fixihg_the holding_deviCe 9 on fhe casing
' 15_again, it is now ready to resume the driving-in oberation
of the casing 15. ' |

The earth in the casing 15-méy'be dﬁg out.by;'fof examplé.:
. lowering phe belqw—degcribed bucket-typé'digéing uﬁif éus;ended
25 a4s a separate equipment from.a_crane_or thé like:inté the
casing 15 thr@ugh its_upper opening, sédoping up the.earth and.
elevating it to the ground surface; | |

When the majority of the casing 15 hasteen driven into the

ground, another.casing is lowered from a point above the drive



-(2) "The rotating .and driving-in unit enjoys a high degree 15
durability even when the casing is shaken, owing.to the adaption of
Qi gh- speed gear unit; (3) The rotating and dri vi ng-in unit assures
degree “of dr|V|ng in accuracy because the caS|ng is driven into the
~whi.l'e gui ded by the cylindrical guide dey] ' and new casi ngs nay
_.be readily added if they are supported By the QUIde device and held in

pl ace by the hol ding device; and (4) The rotating and driving-in unit

P mts to nount a short |eader on the vehicle because the hol ding device
can 25 hold the casing at different positions on the casing as the

- casing is driven mechanhey Sbyhidej byldigaghsd caskig P tip BFGNEYVEIfi cl e even
~during its oper.at rq dr sl @ eneh hedd,C a6t REamplieq -t he
.gr ound while rot a{]&'n%&néadrféé%gsg rre%ﬁﬁ(;g%%i{&bove a bﬁigget type di gging unit
is lowered into tweldedrteeedh@fret er casing so as to excavate the earth in

‘the” | arge-di aneter casing. 5 ‘One enbodi ment of - the bucket-type di ggi ng
wunit is .shown-in Figure 5A

vertically fixed & eb?eé\/v@?s%ﬁ t%tgrﬁl \é‘iﬁggh@/%grﬁhgﬁ?% Egﬁcfegg i

-.gpper wal | ®f a cyrdsefiti pdenbimk etn 2%hibitf ithedfollgwng each@sw&cap%/er _
xtremty of.a ram 29 of the.cyli bhesdeel dgy tg@ mRerducket
27 are 10 congﬂe t351?%§uf‘§ée(rde9\nf%ltgﬁre?trazgi;(%scre Istered. In tgré hol der
26, brackets 31, BShrcugb Wighvspesd Eean Weity|thadeuidsl de¥des Bo2biA%eBvi di ng

 them pendant {1 oy g, uppeine¥abiascl &e’%@c&)"ah&dﬁﬂe%@déwhé@\urbol o

‘Ret ai.ner. bl ocks are uppor , In a radia E SW 1) abl e faséhl on, . at
one end t her eof odisteceals up a”@oﬁ?"@bﬁbﬂ%ﬁ ﬁaeb&‘%ﬁl JHeShaist3ue 35p ans of

pi-ns 33, 339 therehy 1abhomimtntdie cabieeaiicdlaces 34, 34 of the retainer
‘bl ocks 32, 32 to outwardly proj ect through thei.r correspondi ng sI ots 35, 35
_ -f or rred

'.(1) The ca51ng may be contlnuously rotated or shaken, thereby t_
maklng 1t p0331b1e to drive the ca31ng in a manner sultable

to the state of the ground,

L(Z)' The- rotatlng and driving-in unlt enJoys a hlgh degree
15 5'of durability" even’ when the cas;ng is shaken; ‘owing to the

'adoption of'the*high-speed gear unit,

- (3) The rotating and’ dr1v1ng—1n un1t assures a high degree
- oof dr1v1ng—1n accuracy ‘because the casing is driven into
the ‘ground while guided by the cyl;ndrlcal gu1de device;
. _ 20 : and new casings mey be3readily added if they are supported
';ﬂﬂ - by the guide device and held in place by the holding QeVice;

and .~

(4) The.rotating'end drivingein unit permits'to mount a
_ ~ short leader on the veh1c1e because the holdlng device can
25 hold the casing at dlfferent positions on the ca51ng as the
casing is driven in, whereby enjoying good stablllty of

the vehicle even during 1ts-operatlon.



“through the circunferential wall of the body 30. On the other hand, the
".> extrem ty of a ram 37 of a hydraulic cylinder 36, whi ch 20 s
vd to drive the retainer blocks 32, 32, is fixedly attached to the S’
-l owesr”wall of the body 30 so as to position the cylinder 36 between both
_retdiner blocks 32, 32. -On the outer'ltircunferential wall of a cover 38
fitted over the cyIinder 36, there are provided bevel | ed cams 39, ‘39 whi ch
~-are in contact with the inner edges of 25 t heir correspondi ng retalner~d
bl ocks 32, 3ffterTinivinh\thex Dar-agantes ORisingtintg the geyldddri1e36, the

" retainer bl ocks ma vanc d Qutwa hro h the oyter -
- peri pheral kcﬁtaj?gtﬁme (%y'lg % 2‘5‘ reat &d |?C1L\%r%¥ %%’é’ﬁh? gﬁsovm ng to
- 'the provi si ciowered Hatoathe 3@rsda-glameter1<zasmbescbaskm exaa\ras:eatwleantierin
- having a di t Eae,! .than that of the holder 26. A hydraul i ¢
notor 41 is sgégéﬁ In a ﬁd%%g "40 forned in an upper part of the bucket
27 and bei ng open downwar di y. The opening of the 5 housing 40 is cl osed

“with. g liddr emtdRment & shafbucked-tiype diggi@hhft gt Qﬁoadallﬁnt Qes 9a0t 0
the interior of the bucket 27. A screw. 3254¥Placed with its shaft aligned

““with the dr |%é’“&ﬁ%\thdr‘b‘fl%éy‘i‘ﬁ?d‘rléﬁlqyélﬁ?ﬁr JRBHABALE 88 (B ER. | over P
- extremty ofiduee whmvef@abnndmeasmwm#aomaeads IBe uppéevwnr dt‘yato a

| t wh t | t t 27 and
R e e PRk sr BCPLALY YR UrEX 5o Yoph: hErendt S aol 107
" the screw 43ramARS tdfe thpanyiligddrorBs ks ertheyhaliderh2b bud Kecke 27chosur e -
hal ves, 45 4c% % gggghgrpwﬁw Flg&rngégaq.g éq.ferganges 46, 46 so as 15

f'to forn1a cone-s ape when cl osed penlng and closing drive means -
~for the closure hal ves 45 45, ‘hydraulic cylinders 47, 47 are fixedly

~ di sposed on fhendRRAkes W, a@ﬁ‘a&Et& hg U@P%&-e\’\@ldu&éd tlBetl@BJ%lfyﬁind%.célI‘d al 0“9

~the circunferent]al

_body 30 by prov1d1ng them pendant from the upper wall of the -
cyl;ndrlcal hollow holder 26. Retainer blqcks 32, 32 are supported,.

. .in a radiaiiy.swingable fashion,'at one end thereof on théir :

15 '_correspondlng nrackets 31, 31 by means of pins 33, 33, thereby
allow1ng the abutment faces 34, 34 of the retainer ‘blocks 32, 32 to
_outwardly project through their corresponding slots 35,.35 fprmed _
- through the circumferential wall 6f.thé beody 30. On.thé,other hand,
the lower extremity of a ran 37 of a hydraulic'cyiinder;BG,.which . :'

20 is_adaptéd to dnivé,the.retainen blocks 32, 32, is fixedly attached
to-thetiower wall'nf'tne.body 30 so as to position the cylinder 36
between both. hétainéb.bIGCks 32, 32. On the outer circumferential
wall of a cover3811thaiover the cyllnder 36 there are provided

_ _bevelled cams 39, 39 whlch are in contact with the inner edges of ' s
25 - their correspondlng retainer blocks 32, 32. Thus, by expanding or _
.contractlng the cylinder 36, the retainer blocks 32, 32 may be . - s

advanced outwandly through the outer peripheral wall of the body 30
- or retreated inwardly_therethrough-owing.to the provision of the
cams 39, 39. ' |



wal | of the sane bucket 27. Rans 48, 48 of the hydraulic 20 cylinders ..
47, 47 are connected to connector rods 49, 49, the 'lower extrenmties of /3
whi ch rods 49,49 are in turn coupled to their correspondi ng closure hal vesZ
45, 45 at | ocat i-ons adj acent to hinges 46, 46. Thus; when the closure

hal ves 45, -45 are opened owing to the exp ﬁ$5|on of the cyllnder 47, 25 :
47, the closure hal ves 45, 45 assune positions practically in the extenS|on-
plane of the outer circunferential wall of the bucket 27 as i'ndicated by
‘twb-chai n-dot lines in Figure 5A. The operatlon of t'he above bucket-type
digging unit will 30 next be described together with its effects. As '
~shown by two chai ifgobugkefied? ilg FighiedaBhavingap qtlagehersepewhasi reerof a -

-steel pipe is drivweani hather BheURsLder #6.bUskglarbYDR fb&e 99 is - 13- unit is
t hen suspended by a wire Wfrom a crane, or the |ike. The C|§$Ure hal ves 45,

45 are first of ald4iSBRRA%ed R POYHLI&| ﬂgf‘l”ﬂ‘éddﬁeﬂ'i‘r’r’d’pﬁﬁ&aé'f‘ ¥§ecyl i nders

47, 47 for the cl omuket h?al #0b bébng 4pen ddvnhErdIgi ntmzlenommgeofabnye state,

the 5  digging Sot e i_n e Si t cl osure
hal ves 45, 45 ar eh s:.% P ?sn{lé'o%\(l)zﬁt gg? E?‘h L'tr}hec'fehar ?ﬁ”&rﬁ@- flt Pgh% her :
‘bl ocks 32, 32 are hydrawligl gotady ahcedends drpartdientnteiréon yoif| ﬁderbuel&w\hu chis
~‘adapt ed to drive the rfts%i"@@r43b5.9c;h§c§81w1%ﬁ lttshgﬁﬁhya%éngwmhthﬁeabut ment’

faces 34, 34 to interloc he 1 nner circunferential wall of the
Gasi ng C. Ther eaf tdFive tsﬁ’éf hy‘tfr she |f¥¥dﬁ¥)‘%ld-|° matare4 h@ndasdmeeted ¢eathe t he -

screw 43. Then, tlhaeﬁ%maewtﬂsfla;eedmed%ﬁto StHaVkyrdwo e lextBRadPUCKeEL  27.
As the bucket 27|slovvere "Llé % sdrlvenlntotheerth al ong
SSomew ﬁ

the inner cirBunf SPURYRELY bQ Ia B‘?l T‘lel UEE| KRR CPERE HY S he
. cl.osure hal ves 45, exébemityi 68 'dheabhdkgtezﬂgand Stigatng @dges aat azté’ler-evairdeld to t he
- opening of the _ :

along the lower edge of the hellcal rlbbon of the screw 43.

At the opening lower extremlty of the bucket 27, closure halves
45, 45 are openably prov1ded by means of hlnges 46 46 s0 as
15 to form a cone-shaped_cap when closed. - As Qpening“and
. closing_drive~means for the clesure halves 45, 45, hydraulie B
| cylinders 47, 47 are-fixedly'disppsed on the upper surface
: of.the-upper'wali of.the'bucket_27-and,along.the-circumferential
wall of_the_same bucket 27. 'Rams 48, 48 of the hydraulic
20 cylinders 47, 47 are EOnnected.to connector rods 49, 49, the
'lower-extremities-of_which rods 49,49 are-in turn coupled
'to{their'corresponding'closure halves 45, 45 at locations
adjaceht to'hinges 46, 46. Thus;-hhen'the closure halves
45, 45 are opened.owing.to-the_expansion of the cylinder 47,
25 47, the-closure_halves'45, Aﬁlassume'positions practically-
in the_extensioh plane of the ouﬁer circumferential wall
of the bucket 27 as indicated by two chain-dot-lines in

Figure 5A.

The operation of'the_above'bucketftype digging unit will
30 next be described together with its effects. As shown by two
chain-dot lines in Figure 5B, a large-diameter casing'g of

a steel pipe is driven in the ground F. A bucket-type digging



et 27. At the sane tine, the earth thus directed to the opening of the
8 27 is dug by the digging edges 44 of the rotary screw 43 and t hen )
. tAapdported to an uppef part in 20 t he. bucket 27 by the rotary screw.” O
- .43. Upon conpl etion of one stroke of the bucket-driving operati.on, the

. closure halves 45, 45 are cl osed by contracting the cylinders.47, 47.

 Then, ‘the cylinder 36 is contracted to ré$ease the interl ocking betmeen 't he

'tetalner blocks 32, 32 25 ' and the casing C. The bucket - type dlgglng -

unit is thereafter pulled out of the casing C and carried to an- - ety
. earth-ejecting site, where the cl-osure hal ves 45, - 45 are opened and the

"screw 43 is rotat¥dti is tthen gusosides bty rectire $eom% kpank %Fhﬁ{egﬁlﬂc@e earth

_.::'_--_fromthe bucket Zrhe AfdsRibeCyIRLEt40N,Qf LN di scharg
-operation, the btr%l?et typg di gglgn‘tgsoulﬁ?tarles?%r%g ﬁp %&e?%ed’efin'% et"‘ﬁ%“‘b’-asl ng C .

. to repeat the sarf@SoPRFIPE ARdaSIRESEr ¢dadetDWE, 47 fort &heStTwiirkhe bucket

i's dri'ven into thalgeopusd sd Wﬂilﬁeeﬁéirh;ahﬁn% ftﬁgta%%v%ost}a@e q&sn' ng of -the
par FheBucket by the

* bucket, the eart be t{ans ortﬁ t o an upper
" rotary scr ew and tlggﬂgaﬂlh FEntiRR augnedy i bheiicasing Q betiucket wi t hout
¢ any fault. 5 Adosurer halnesdhBEis afe bheuéutcttﬁ‘io ¥REad Q9EPY Qnébtr-t}@" now
. -be descri bed vmth-hgtef € tﬁ’lfé ugf gA . Simlar to tﬁ ét-type
. di.gging unit as shown in gures 5§'e PH BILK AVBYeRd v geptpagdingt is
“formed of a cyli #BfiYaLndrs P6vwitichdbs a86ptewd ta dmkrend{el Qéltalfhgwtﬂ‘ﬁcﬁk‘(:ket 51
v coupled with the3a) 32, hedrds € S The_bucket 51 is
- di'spl ac'eab ' up ap ‘g’ Bwn rel gtﬁiggw%%é]tthg %gﬁt@é& 6 sgr}r?l’t:h‘b tRofnkerioek -
- brackets 5 53 4t 3 Buinhel pecymRferentéad whdl \qfhéhe wasingfc. the cylindrical

" holl ow body 52. THéreareém, mRé thﬂdeslkﬁéﬁoto‘iA4@r& getihiayrported atthone end
thereof in a ragéraév) YqSWi Hgabl ?1 slhl on, on their correspon -
L 3.°T the cylinder 28 is expanded to slowly lower

the bucket 27. As the bucket 27 is lowered the bucket 27 is

- driven. into the earth along the inner c1rcumferent1al wall of
15 = the casing C whlle using the closure halves 45, 45 as its '
leading edges so as to direct the earth to the openlng of the
.. bucket 27. At the same time, the earth. thus directed to the
opening of the bucket 27 is dug by the dlgglng edges 44 of
_ the rotary screw 43 and then transported to an upper part in
20 | ‘the bucket 27 by the rotary screw 43.

Upon completion of one stroke. of the bucket-driving operation,
the closure halves 45, 45 are closed by cOntraCting the
cylinders 47, 47. Then, the. cylinder 36 is contracted to

release ‘the interlocking between the retalner blocks 32, 32 - | s
;5 - and the cas1ng C. The bucket-type digging unit is thereafter -
"pulled out of the ca31ng C and carried to an earth-eJectlng ' | 2

. 8ite, where the closure halves 45, 45 ape opened and the screw
43 is rotated in the opposite direction so as ‘to discharge
the earth from the bucket 27. After completion of the earth
30 discharge operation, the bucket- -type dlgging unit is again
lowered into the casing C to repeat the same operatlon as
described above.




15 brackets 53, 53 by neans of pins 55, 55 so as to permt the Ny
.faces 56, 56 of -.the retainer blocks 54, 54 to advance outwardly th s

Yheir respectlve slots 57, 57 fornmed through the circunferential.

~the body 52. On the other ‘hand, the “hgwer extrenmity of a ram 59 of a

'hydraullc cylinder 58, which is adapted to drive the 20 ‘retainer blocks -
54,_54, is fixed on the centre of the lower wall of the body 52 so that the
qlbinder 58 is positioned bet ween the retai ner bIocks 54, 54. On the outer -
circunferential wall of a cover 60f|té q% er th %ﬂg%kr igoevel l ed cams
61, 6l are provreddenpigketnit ArpEerPEY Sc%mun ont act h°the inner

" edges of theidirdBted t6OHecspaidiznef the aiusket pltbekearsh, caubsotrtanaport'q?é '

- bevell ed cams 61, 61 may b o} 4dn

~ outwardly t hriugh YoRE" R rl%lt?'cuﬁ%%rgie{w%flé f}%n%@%]?éc?ﬁdé all%g ?{%Zeéﬂﬁhn!éan

- upper part ofbet headingkimtought irtterthe sutkatnsithoukdodPetanber 62 having a

- vertically extending channel 63 along - -15- its vertical axis. Cosure

‘hal ves -64, 64 are openably provided at the opening |ower extrenity of the

bucket 5§ by mmsnsr efibodimagtiothe dycketrhgpe|d3eging Hﬁﬁ/é’%lhzimwnh Cforms a -

- gone-shaped QN6K Qehdb6BJ s vertically fixed on 5 -
the centre ofd%gﬁmmgira‘smglgf‘ergﬁe?@%%% der. 50. The actuation rod 66 o

~ extends slidably through the channel 63 of the bucket 51 into the interior

~ of the bucketgipliar AB €Y bhcl@ébe@&péﬂgldgﬂtg ﬁﬂlw‘hssshdwnalrlezgurw Perandt 5Bng
its-free vertical movenent .in the hucket 51 o the:
‘lower extremnithp Bgpket-tyng dﬁﬁauﬁc‘f o olrm Lxcg%ﬂl}{ lg'tc%?ﬁtg)rqqﬁgnd r ams

69, 69 of buq{eﬂﬁeﬁlrso\/am ahygl]:mallrn.mlcylblhdebscl@ 5bgoupked wath \hei xed on the

| ower S“rfacgm%‘é %iée é;h&‘ﬁl lax8L ﬁtﬂi%xa&?' dgﬁ %chétt B1tﬂed§§§llé%bém upd 66

i nter pod®d b raul i ¢ cy er's

of -

are fixe connected to '
the upper surdreicdowdf r'eh@tnyppm thg holder\fQ.| U Wﬁ@%FT&H'CPéPESFS 62 of the .

'bLu:ket 61, A§§x)§g'éyll¥rovided pendant from the upper wall of the cylindrical
o | hollow body 5a. The retainer blocks 54, 54 are each supported at one
_ end thereof, in a radially sw1ngable fashlon, on their correspondlng
.15 . brackets 53, 53 by means of plns 55, ‘55 s0 as to permlt the abutment -
' faces 56, 56 of the retainer blocks 54, 54 to advance. outwardly _
: through their respectlve slots 57, 57-formed through the" circumferemnal
wall of the body 52. On the other hand, the lower extremlty of a ram. -
59 of a hydraulic cyllnder 58, which is’ adapted ‘to drive the ' '
20 -retalner blocks 54, 54 is fixed on the centre of the lower wall of
' ' the body 52 so that the cyllnder 58 is p031tloned between the
. retainer blocks. 54 54. On the outer c1rcumferent1al wall of a -
'coveréo.ﬂuxedover the cylinder 58, pevelled cams 61, 61 are provided

AU  with their bevelled faces in contact with the inner edges of their
25 corresponding retainer blocks 54, 54 so that the bevelled cams 61,61
: <  may be able to advance the retainer blocks 54, 54 outwardly

ithrough the outer circumferentialswell'of the body 52.

In an upper part of the bucket 51, there is formed a hollow chamber

62 having a vertically extending channel 63 along



t 51 while holding the holder at a predeterm ned p05|t|on the™ - tNy

. ej.ecting disc 67 relatively ascends in the bucket 51 i'n proportion to
~t'he.extent of the 20 descent. of the bucket 51 and'the intrabucket

- space bel ow the earth- ejecting disc 67 is thus i ncreased. On the other

~.-hand, when the bucket-51 is raised by C&ﬁtractlng the cylinders 68, 68, the
~-earth-ejecting.disc 67 is caused to relatively | ower "in the bucket. 51 in, )vﬁ '
.proportion to the extent of the 25 ascent of the bucket 51, thereby
‘decr-easing the intrabucket space bel ow the ‘earth-ejecting disc 67. The"

_-_.__@expandl ng the bucket -driving hydraulic cyli nder s 68, 68 to | ower the
h

L I engt h of the acttmveoticaddait.i sCtesrgriedven &cht arspopearblharovivedeart h-

- .out er - cover

el eeting diso O, ARRLOAGNGSE el QB OEILY SF1 Uik Bhdies Plkpllophen the

~cylinders 68, 687 % ontracted extremty of
- the bucket 51 mmaeneé’byﬁﬁndé"hg GPsups-hedges Lﬁ4|,y6‘e>€9amedcomn$éﬁa¢d 70.

- indicates a cyligadyi.nah QWLE&d. Cﬁﬂeictﬁéﬁﬁﬂﬂk&ﬂ séowwdiaelfwomeheoﬁ over
extremty of the holder 50 wt -_their vertical axes i stered. On.

“the other %and, Pﬂ?né?‘&'fr‘e??fdté‘ﬁ éﬂmregaﬁl c%fl FRRIPPLEET PRnerth ahieneh |
* ext ends upwar di ymfcr 68 éﬁ%nt!@pﬂﬂd@bdyr €hrdughOthd ltBadmeak 68 dﬁtm thuckéei r axes £

“aliigned. The cyi 71 bl d5 h
el vor oY ALk S Al B COVS oFd el 1201, LRSS Bng i

“". when the cl osur edimal 68B4ucl64 aize @pemlpm@gtemasveNmMamveﬂemhe o

.. curved surfaces ext

out er circunf erepy iy g%dmgzlk%to& EEefiQ&éQK tat%&che%“ﬂétﬁ{et ié’vﬁeryeﬁf}(gm%f] W th- the.'. _

romthe oute - circunferenti of the -
. bucket 5110 and,ofmiba adiuatigsgee G6al vy the, otherdhiandy| pAEI680 69 BSe t he

- _openi ng | ower exﬁd&@tldh%né ydbaske! cpilinddre 68y 68 GaPthNIPrAKeycal | y into
- a.ccn1e | on the lower surface of the lower wall of the holder 50 with
the- actuatlon rod- 66 1nterposed between the hydraulle cyllndere
. 68, .68 are fixedly connected to the upper surface of the upper
15 | . wall of the hollowfcﬁamber“GZ of the bucket 61. Aecordingly,
when expanding the bucket-driving hydraulic cylindere-68, 68
.:to lower the bucket 51 while holding the holder at a _
predetermlned position, the earth-ejecting disc 67 relatlvely |
_ ascends.ln_the_bucket 51 in proportion to the extent of the _
20 deseent of the bucket 51 and the intrabucket space belQW'the;'-'
' _ earth—ejectihg'disc 67 is thus increased;{ Oh the other hand;
when the bucket-51 is raised by contracting the cylinders
68, 68, the ‘earth-ejecting disc 67 is caused to relatively
lower in the bucket 51 -in proportion to the extent of the

%

25 ascent of the bucket 51, thereby decreasing the intrabucket
space below. the earth—ejecting disc 67. The length of the

.

actuation rod 66 is designed in such a manner that the earth-
ejecting disc 67 aperoaches the lower extremity of the bucket
51 when the cylinders 68, 68 are fully contracted and the

30 - upper extremity of the bucket 51 when the chinders 68, .68
are fully expanded. '

Numeral 70 indicates a cylindrical outer cover extending

downwardly from the lower extremity of the holder 50 with



shape. As openlng and cI05|h .
g neans for the closure hal ve
~hydraulic.cylinders 72, 72 are fixed along the inner 15 Sc?fcuﬁ?erentl'

\g?lLhgfazhﬁahoghohhghggberRgﬁsmggh ;ge|¥ aﬁes parallel to the vertical agégil
of the- hydraulic
. coupled by pins with connector rods 74, thg | ower eiglezgf;soz2mhrgh

- connector rods 74, 74 are connected by p”ﬁs to the cl osure 20 hal ves

64, 64 at locations adjacent to hinges 65, 65. The operation of the above

_bbeket - type digging unit will ' i
: now be desc or Wi -
“As ‘shown by two chain- dot lines in Fi urelged together with 1ts effects

fornmed of a st eel tyEipeversidal \BXaS | PPELA r{?r%unQi‘ Ighl aﬁgrq{agﬁe rﬁﬂncﬁﬁl-ng ¢

type digging unit
L osureg%al g u Ie 471 UpLAAR degd HyYiRiMicAE Mhef dover amichrextiads REardlyhe

I rst of
out er circunferenfrcd thﬁIWPPSFSQWge'B’?fg'LBPp%’feg@Ct %)%:)gﬁa'%ﬁ ec{ill%%p(r:hy}dlalgﬁgg o

_--Eﬁckelf\hlt lygerrgb nt ag]&ié?ﬁdh hernel ?aumrmnvnmemwm Th isnelidadie Wsgrte the
unit is_ Jowered into the casin
cl osure hal vés 64inghe;PRtes GO |nto contact with the ga?tﬁntlgythe

-_expandlng t he cylinder 58, the retalner bl ocks 54, 54 are - -17- caused

o advance out war ARIdr sitfa
"with the inner &Eérﬁlé’gg{‘le?%#gg %E‘ K aBEn Y ok c bewnbifacebess, 96

siowy | overed by the paoding h@ﬂaeemglél‘)kgﬁf“ é?gﬁ%iaﬁaé‘g% Fﬁ%:&?g%s%ggm%et >1is

‘bucket 5 51 de
eubstantially al Or%];g {;‘rﬁez out & c@P&hﬁ‘%Seﬁlmdwahlenfmmeobudkete%ht ﬁubsﬁaﬂtlally

_ making use of the @pﬁq@dbggfggﬁge‘g‘iﬁ%%‘%@%&ei ‘ﬂegf%’t"?‘etﬁ@%w& C while
N F'?;S i S yper Mdspokitereatda) csi oot ereohudktos] heaptic KBER S S R
' _.and the i nt rabucﬁggi%ég%ad' o5 a]r"g closgz i ci@ée's%ﬁ‘e rcﬁbﬁiﬂg/&oﬁér Telaterém:l.d:ket 51
of the bucket 51, are put together practlcally into a cone ' '
shape As openlng and 01031ng means for the closure halves
_ 64, 64, hydraullc cyllnders T2, 72 are flxed along the inmer
15 c1rcumferent1al wall of ‘the hollow chamber 62 w1th their axes
f‘parallel to the vertlcal axis of the actuatlon rod 66. Rams
73, 73 of . the hydraullc cyllnders 12, 12 are coupled by plns
with- connector rods T4, T4, the lower extremlty of which
_connector rods T4, 74 are connected by pins to the closure

20 - halves 64, 64 at locatlons adJacent to hlnges 65, 65._

Iheoperatlon of the above bucket-type digging unit will now
L be descrlbed together with ‘its effects. As shown by two chaih— :
4;3 . l dot lines in Figure 6B, a large—dlameter cas1ng C formed of
o a steel pipe is drlven in the ground F. Then, the bucket-
:“£l°i ' 25 type digging unit is suspended’ by a w1re W of a crane or the
' like. The closure halves 64, 64 are first of all opened to
the extension plane of the outer circumferential wall of the
_ bucket 51 by expandlng the cyllnder 72, 72. While malntalnlng
the closure halves 64, 64 in the above state, the bucket—type
30 dlgglng unit is lowered into the cas1ng C until the closure
| " halves 64, 64 are. brought into contact with the earth. By
expanding the cylinder 58, the retainer blocks 54, 54 are




o o ‘thus-introduced earth is held in
e di 7 is’increased. The thus-intro -drivin
N ebel 'BWCLQ'? g:i):geG Upon conpl etion of one stroke of e ._bu;.:ﬁgt_.cydlr: \rﬂj’e? o
O nLra ut he closure halves 64, 64 are cl osed by Contfaﬁt'gg and the . -
.-‘02':- " ?tZI 228 the interlocking between the retainer bl SCES goh't'racti ng the
{nner cf rcunterent ol ‘va I of bucket ~type i ggi ng uni £ is pul Led Ut of the
s t he bucket-type | - ej ' oY
: '_.C_y-;lr!_ ndeE gs. m;ﬂgrg]‘?f : ﬁre, wire Wand therit+ansported to ag.te.ﬁret h .eJ ?9t-' ng 4,
site. wheré tho closure 20 - halves 64, 64 artehgpgngckie?%l by contracting
‘earth-ej ecting dtmmeB Ttd adbapRr Gﬁm{aﬁ'ﬁi‘%ﬁéﬁ?{]ecebyeaﬁqﬁmm At thetket 51 by
the cyli RdeyscffarPg@@?%% g%eesbﬁggldss{]y‘ ditieotnnstr chewsetdmeacpind
the earth-eje ki . PR i tai S in |Lowere
.__."_'_-E)_'Bg'r.'-at.i on, the (ickee cazSng C.t ymeendi 90 Bk 51! ggﬁ%ve5°%rgﬁ Pt r oduci ng

“The earch into tpee e B ek o b ioRers 06 isa.hemﬁh;e?bﬁm?he |

__-t. E? r:.glrjz:ketsspag]é flescendisi dhenbuckets|aegesi vien ﬁrﬂgghé_%ﬁiég,fm *f’?‘”fﬂ.tri'a%l%ed.

.'_-_=3_-_nt-r' oduction of allbwgg %é‘tihneg'ocirc‘u%?r}—egsjy%g’gihﬁpﬁ@e g Gambinee oot e :

il e e saeopaopl R AT R 5 |

TR s ot 3 ooy T b
“6rdinary gilound®’ igeraisederefatine toashs abkét ?Hgghd’ %ﬁ% hmt%ﬁ%b-‘fcﬂfPFo | I

! NeELd hein or dance w wing
~is preferred tosgRemd oethd &be 2 Eslﬂnc%g_gsed. The thus-introduced
E boring net hod. : iant _

Zeapth is held. in the intfabucket spaée. Upon completion of one]l

- 64 are closéd'by contracting-the'cylinder'72, 72 and the
15 ._interlocking'between}thesretainef blocks 54, 54 and' the inner
' ' circumferential_wall_bf the,¢asing is re

stroke of the.bU¢ket-driving operation, thé-closufe.halves 64;-

leased by contracting
the cylindér 585_ Thereafter, the bucket-type digging unit is
- pulled out of the casinguc by means of.the wire W and then
:  transported to an earth-ejecting site, where the closure
20  'halvesf64,“64'aregopened:and the earth-ejecting disc 67 is -
"lowered_relaﬁi#e tq the bucket 51 by contracting the cyiinders.;
68, 68, thereby puShing'out the earth from the bucket 51 by
the earth-ejecting disc 67. | o |

-_Updn completipn of the-earth—ejecting operation, the.buckgt- '
25  type digging unit is again lowered into the casing C tb_repeat :
" the same 6peration.as.menﬁioned_abové; } -
When introdﬁcing the_earth'ihto the bucket by drivingfthe
bucket into the earth, the intrabucket Space is sufficiently
enlarged in order to facilitate the intfoduétion of the earth.
30 _On the other hand; the thusfintroduced earth can be diScharged
_ in-its enﬁiretyzby_causing“the earth-éjecting disc to lower
_rélatively in the bugket.' ' '

——— e —
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1,

!

ycasing 75 of 150 cmin diameter is verticall

y driven into t
wl ![e appl'ying a static load into t he upper extremty there(r;]? g:}gund
Q?Inolt nﬂorsly rotating the casing 75 counter-clockwi se. At the sane tine, a
: gx{s o ot ﬁe?ZSOf' a zgg! Lgd;grrg;e:ml S pr]og;essi vely bored along the verti cal
) ans of-1&8-screw auger 76 havi b
di-amet er about one hal f. of the inner di ; 5 s ot ha

ter of the casing 75. S

backng of the pilot hole 77°in the cas:ﬁm3 ) ety
__ g 75 proceeds with '
3%’2{2% . opag:‘ | t thetmavékg, The a;dnevaaapnhabmm@f‘gam 7§V bb‘éb%%ggpg yd\éléf& "
“bar i ng. oper at i on BRu R IGrPSY i SPed £ B BPOIEL T B et he scr anc
. _grg\e;t (733 in a di rmshsbanc@pp@silgsln&)stl% aéaélkﬁﬁ 78roun g\?é'tqegttgai Pﬁ |S(s:rew
ae been driven J4Hng RAGE IS thOur e BEe e ot nore 17
| : and -t he pil ot
has been bosed t owisitherdiner®|giPuide sane depth as the dri v_eﬁ |_ﬁ dgg!tﬁ (7)1‘7

the casing 75 (see, Figure 7B), the screw auger 76 is upwardly pulled out

whi l'e stopping its rotation as I I
excavat ed earth bynansethie gl 8‘éﬂd gons gghlr}sééhgwﬁgg Sﬁgélﬁngt’O]p-)ﬁvzlgcatﬂrsgI ;he

Th and :

“.75ulss te nggle Llo\tm Pp}a:gew\ezgt fmﬁgﬁ& cebfgia;#gy:@%"&ﬁﬂ%@”ﬁﬁ’ﬁ? the casing
| - aving a

E:T ?gﬁ\xrse Cross- E‘é@t 'r\g’a ??ﬁj%et ween the pilot hole g? ahdn?hzh?gﬁgr

C erential wall of the casing 75. Thereafter, a bucket-type diggi ng

~unit 79 as shown _
Towered, as ill st ?aﬂtielggffa%eé in Figraand hBway. dfi gm@@eem AppgsPiameter -

_ ure (D, ..th :
~casing 75 t#0dig. caringnd> (RfeX el &Y dé'ﬁ?’%ﬁl{%gsf‘%?t ﬁ&qgsm%hng‘&f the ..
the ground E while applying a static load into the upper S

“As illustrated in Figure 7A by way'of exanpl e, a |arge-dianeter 10 @

extremity thereof and contlnuously rotating the ca31ng 75
- counter-clockwise. At the same time, a pilot hole: 77 of a small
_ -dlameter is progressively bored along the vertlcal axis of the
15 . casing 75 by’ means of a screw auger 76 hav1ng a borlng dlameter"
.about one half of the inner diameter. of the casing 75. Slnce ;? .
" - ‘the boring of the pllot hole 77 in the casing 75 proceeds L
with the driving-in. operatlon of the casing 75, ‘the earth in
the casing 75 becomes loose, ‘whereby facilitating both dr1v1ng-
20 - " in operation of the ca31ng 75 and boring operation of ‘the pilot
‘hole. It is preferable to rotate the screw auger 76 in a
. direction opposite to the caelng 75 Excavated earth is :
elevated upﬁardly and discharged by the screw auger 76.

SR When the casing 75 has been driven in to a predetermlned depth
'»#I} . 25 and the pilot hole 77 has been bored to- substantlally the
o | same depth as the driven-in depth of the casing 75 (see,

_ Figure 7B}, the screw. auger 76 is. upwardly pulled out whlle =
stopping its rotation as illustrated in Figure 7C so as to '
hold. the. excavated earth by the hellcal ribbons and d1scharge

30 ‘it upwardly. Thus, the pllot hole 77 vertically and coax1ally_

extendlng with the ca51ng 75 is exposed with unexcavated earth



~When-di ggi ng out the unexcavated earth 78 as mentioned above, the

¥ ungKGs ated earth 78 has al ready becone | oose as described 10 above and _
~is \No¥yred into a ring-1ike shape in transverse cross-section around the - o
pi | ®hol e 77. The unexcavated earth 78 is readily broken down and dug

c.out.- A vertical hole of a predeternined |arge dianmeter is'thus formed in

ot he_c_asi_ ng 75 by excavating and di schargigag the unexcavated earth-78 in its

'15- - entirety fromthe casing 75. According to the.above boring nethod, ..
the earth in the casing becomes | oose since the pilot hole is bored in the&} '

- .casing simul taneously with the driving-in operation of the casing. Thus,

‘the casing can l78. naddi| rd_hgllﬁﬁ e8tGah .0 V\/m l,.e 20 ' boring the
' 3 h3ferdl s?%é%als‘?fﬁg ¥HieeBe easily

- pilot hole. unexcavat ed ear

“:dug out because E’%g‘{ unée%"&\?a?%dm@aﬂf% iRper &Pf‘@ad‘erallmjlabﬂdth omt he

~ surroundi ng ear tasing fhe casing into | oose earth and is susceptible to

.‘col'lapse owing to the pilot hole formed therethrough. 25 ~ In a vertical

- hol.e boring nethod of driving a casing into the ground and, -at the sane

~tinme, digging otheneasteny ﬁhbliqiﬁethwp@adigg;ngyuﬁwchg@g gmvg%%r Eﬁ bucket or
e n

-_'.._'-.;--.the l'i ke t . a stk enansh ke iRl 6 iAdn ni t provid eral | y as a_ .
" separate equi pnent..for Gasin @lg of l{;ltag(?aléﬁ i3 °Wer'eél"h6§ l]ilﬂ-‘sF%ated - 20- '

-;'..'necessary to op¢t %‘llﬁu% Bar"’cfﬂ"%&‘%eﬁ/’awmrthgldf anet&e%@q@ gdate by

using a separatdigpaneher uidiabated eaﬁﬂﬁf?s'ﬂpgﬁé’eéy gnceiscan be sol ved by
s such a boring machine as depicted in Figures In Figure 8A,
. nuneral 82 indicates a wheel frane provided with a craV\A er 83 as noving

““means. | nsteadisn dirsiogaMtethdInexbnaked Qé&%ﬁ’pi%da}é“z&%tEWe;é %C ti res may |

__: Pgt gt ; gff;ed to ﬂh@euﬂgk%ﬁl/aéerdaggrt%z 7§Sbas al dgel?erl:%me loosgsfs descrlbed
-5 | above and is formed 1nto a rlng—llke shape in transverse
cross-sectlon ‘around the. pllot ‘hole 77. The unexcavated earth :
78 is readily broken down and. dug out.. A vertical hole of a
predetermined large diameter is thus formed in the cas1ng 75

o by excavatlng and dlscharglng the unexcavated earth 78 in its
15 _._entlrety from the ca31ng 75.

Accordlng to the’ above boring: method “the. earth in the ca51ng
g-becomes loose 31nce the pllot hole is bored in the casing
51multaneously with the dr1v1ng-1n operatlon of the casing.
Thus, the ca81ng can be readlly drlven ‘into the ground- while .
20. : borlng the ‘pilot hole. Furthermore, the unexcavated earth .
in the casing can be easily dug out because the unexcaVated
earth has already been isolated from the surrounding earth by 8
_the casing into loose earth and 1s susceptible to collapse
-owing to the pilot hole formed therethrough.. S .'. | =

25 - In a vertical hole borlng method of driving a casing 1nto tbe
ground and, at the same time, dlgglng out the earth in the
casing by such an excavator as bucket or the like to a site
on the ground, ‘a driving unit 1s prov1ded generally as a

separate equlpment for ca81ngs of steel plpes. “Thus, it is -



nmount ed on 't he wheel frane 82 via a first turntab
.substantlally at .the centre of the wheel frane 82. © ?ﬁ g:zgfzgdSipand 8,
ngnerals 86," 86 de3|gnate fixing jacks provided at the front and rear pg§
of* the *base frame 85. Indicated at nuneral. 87 is a counter weight mount ed
_on.the rear par t of the base frame 85. 15 A |eader nast 89 is nounted on
-a front part ‘of the base frame 85, tiltably by piston'cylinders 88. A
rotéttng and driving unit-90 for a casinggl is provided dlsplaceably u
armsdown al ong the | eader nast 89. Designated at nuneral 92 are bent P
__brackets connecting the 20 rotating and driving unit 90 to the | eader
mast  89. Nurer al ,Q3skawi @atcgﬁar-at‘e a.dj emtummcmblméml@}s%rﬁjé&s%&nd&ﬂe end

t-her: eof fromthe | eader nast t G
| nd
| ock when cent ri n¥FatRePh IR at SRR ?8g&ﬁggu%?t%%rm#gw ?uctgﬁle&egf?ﬁease i

‘machi'ne. . Numer al cfi bk nstilved ey auctoeabgripg mackHnel@adapy g9t ROFY The
;:ﬁSl ngf91 al ong t&g ent ge circunference on the outer circunferential wall

' Sreo and to rotat&%t e casing 91.. De5|gnat ed at nuneral 95 are
ydraulic cyllnders for pulling out the casing 91. Nureral 96 deS|gnates a

hydraullc uni t "
cYlinders. |nci dent 1 F!aé &d, Wadndry 8 820ilf$dﬂca€k§ a @feel Riramshesowidgd hyidhaul i c

_ thé casin IS a SN
~Benoto. pipe and i 8 @'@Hil‘b‘p@& as m°§1‘95 TR r|1gge|%ng(pfle§ C8161 gijl.)gr?us?tjsalsoaer
teﬁ?gu ﬁ\naaum I gr ¥ndd18NBqilPpes m.@hatmlufng{tmtumt@dm@ﬁ btehetmedf% € 85

g secon %ﬁ%eg.t ol g% a R?t ﬁgadss NPWaEBUG-ae §5 ABreotdtabli r st

~and -second turnt

84b, 97b ‘and out 2&10!1&1116& 6 che Oieedi fqamgreg;%/ :vﬁgga[ﬁfngf %&x'gé’%t{iﬁv%fé%é' DOl T -
Drlve gear s 814 d. gst%BthQaHt t@xenpérf%@ &““the Qufeel pframe did aln th,gur'es
e 8A and 8B, numerals 86, 86 de51gnate f1x1ng jacks provided

at the front and rear parts of the base frame 85. Indicated

at numeral 87 is a-counter welght mounted on the rear part of

the-base frame 85..

15 A 1eader mast 89 is mounted on a .front part ‘of ‘the base frame
- 85, tlltably by plston—cyllnders 88 A rotating and- dr1v1ng
‘unit 90 for a casing 91 is prov1ded dlsplaceably up_and down

'along'the'leader mast 89.

Designated at numeral. 92 are bent: brackets connecting the
20  rotating and ‘driving unit 90 to the leader mast 89. Numeral
TR 93 1ndlcates an adJustment cyllnder suspended at one end
_t#_-] - thereof from the leader mast 89. The adjustment cyllnder 93
n,. .__d o serves as a lock when centring the bucket-type ‘digging unit
;f%tf f__'_:-' : or moving the boring machine. Numeral 94 indicates a rotary
. | ."25 chuck adapted to hold the casing 91 along the entlre '
c1rcumference on the outer 01rcumferent1al wall thereof and
to rotate the casing 91. De31gnated at numeral 95 are
' hydraulic cylinders for pulling out the casing 91. Numeral 96
designates a hydraulic unit communicated with various Jacks,
30 winches and hydraullc cyllnders. Inc1dentally the. casing 91 is

a steel pipe'commonly used as a Benoto pipe and is equipped




5 Qf the rins 84a, 97a-are neshed wi.th the circunferential gears of the
ms 84b, 97b. ~ The boring machi ne can have 10 - gdood stability when .

g of the turntable 84, 97 are aligned to each other as shown in o

o < 9. As another embodi nent, the axis of the second turntable 97 may be

- shifted rearwardly fromthe axis of the first turhtable 84 so as to make a.

 ““space.in the front of the base frame.8f for storing 15 ‘the | eater nmast
-89 when it is not in use and kept in a l'ai d-down position. A crane boom 99,

" and dri Wng 8R%

i's pivotal |y wWitneedigping heigaugid aasyg fitaMEwR a bucket -type digging.
:-unit 100 is suspended fromthe upper extremty o the crane 99. The’ -.,f"-
- bucket - type di ggi ng unit- 100 has such 20 di mensions as allowing its '

.'3'_;'_I owering intoft RExEHErH of remet 98 deghotiatab 1y pRtn €4E Bh Nthe bJ;LerE% ‘rgé A
- diggi ng uni t %RYuERS §H&§hda@u}-r§;5%ié‘adg mechani sm as -shown 1 n ki guré 5A or

~and its | ower end can be opened as Wws. On the auxiliary frane 98, there
~-are additionally mounted-a drive 25 winch 101 for the bucket-type

- -di'ggi ng - uni t Re@Orerehysmiwl hadd +6Ydidgrq 10 r i sing. and | owering the
~crane bogm 9% a?.pose reel. lﬁﬂdr agul |%l%s§sa'§é‘ %’g"(rtf‘ﬁn’@é%ﬁés and the
n

_ 3 for
. like, and a cod rarﬁ/e‘?r'dwf‘ ‘gd’esp?thglsd@gthmera-mmqu ,00Kkb tdag Wi nch 101

.. and-hose reelouteB.rins 8422- 97a w1tlh\|CB&!ar-iﬁg% PRES, ghé’d‘tﬁ ffect of thﬁ boring -
escrl % nove the ~

- “machine shovvrfb 8 8B w1l
~_machine in i tgi%ntélerg}e’% %%d LN ﬁjé’gﬁ %tcﬂ'lsl Géecst ﬁ%ccrpmﬂrmen 886. theren .
“the machi ne Péd?ﬁ)\?é‘dtlﬁ) l"am-‘d@éiat;ewapaﬁe tmeeﬂed tWwieh R Ccff AR AR} I

. .'-l.-_- SUI tabl y turgéﬂ"d’%k‘aéﬂ \/g ttlé}‘ 82 -using the turnt a%}e 84
- thereby centr| nc? the..di gg E-ng% g ?ﬁb@ g%@%%@étcﬂhmm rotating

séﬁb’a?tlt&nwhql?t é‘flﬁi@étedqug itheg tmeatdblengsd) gi7hgerg 59%(1
-:, Furt her mor e, té rBACpa@dfﬁzr-B@s shgﬁn a_Lrnengﬁ;@nged t o]

'As'another-embodiment, the axis of the second turntable 97 may
-be shifted rearwardly from the .axis of the first turntable 84
so as to make a space in the front of the base frame 85 for storlng

_15:._ ‘the leader mast 89 when it is not in use and- kept in a laid-down
_ p051tlon. ' '

A crane boom 99 is plvotally mounted on . the aux111ary frame.9$ and.
a bucket-type dlgglng unit 100 is suspended from the upper extremity
| of the crane 99. . The bucket-type dlgglng unit 100 has’ such '
-.20. dlmen51ons as allowing its lowerlng Ainto the casing 91 through
its upper openlng. The bucket-type digging unit 100 has such an |

_1nternal mechanlsm as shown in Flgure 58 or 64 and its lower end
,can be opened as jaws. o

. On the aux111ary frame 98 there are. addltlonally mounted a drive
25 winch 101. for the bucket-type dlgging unit 100, a hydraullcal
cyllnder 102 for ralslng and lowerlng the crane boom.99, a hose..
_ reel 103 for hydraulic hoses, electric cables and the like, and

‘@ counter weight 104. It is desirous to interlock the winch 101
and hose reel 103. |



flxedly support the base frame 85 on the ground 10 - Upon act uat t he
rotary-chuck 94.of the rotati ng and driving unit 90 and rotating t@si‘_’ng;
9% t he di. ggi ng edge 9l1a excavates the ground and the casing 91 is o
gradual ly driven'into the ground. At thg same tinme, the crane boom99 is = °
suitably pivoted and the bucket-type di gg| ng unit 100, suspended fromthe
crang 99, is 15 | onered into the casing 91 through its upper opening so
“as{ito el evate and di scharge the excavated earth in the casing 91 to a

suitable si-te ook eahgr@wdnarman@t@feattdtpekléilbagiﬁym%ﬁfnelgﬁmﬂsax be -
shi fted hor izont al Iy bg %Bol vi ng the auxi Ilar%’e rane - on the base frame
&F Bhe Rif

85.by 20 medhé4 ufBtt JovEtlobe drfs c%imﬁ}je dhej maching dp ihd o

t he ‘ground and eheireayt iraektmssér-yt Iae dratratuuegcmdedélaa ngwnénl th®0 has
been | owered to_the | ower exér em t necessary

Oyl 1) § RoskEAder PR 8% bl des
to rel ease the MAteMotki f tﬁe?’s&f'ﬁ YOeh ’gﬁh B%J‘l‘"f“m‘? 2 ¥tating
and 25  sdri Vviengtabiyt tmedpwaadige tanthet Wheelt draztm@k wdimgcthec tufrebabhé i al

wal | - of the cas BRY t%ier@’gﬁ'c@ntrl ethet 'a&‘%m[gs §|1£|g3f911: gl%gsf?&{@&d%étv?ﬁei "

the.ground to its upper ‘extremT Ty, ano S t
upper extremn tythe natating spd drdvirg gnit |99 o? @@r 1@®nse¢|dlsaen3;@9sx@}°91 out

of the ground, ph fre E?&ﬁﬁsar%r%germoret Cth"eahé&st 5@ '8t Std BYpaHidadEd Vi ng
-23 uni't 90 by the extraction. cg?l nders 95 whi | e | eavi ng t]izle chuck 94

fixed on the cadF¥RALIISUDROTEHINDRIE EFERR @51% ha &Rt orcement 107 is then’
“lowered into the vertical hole 106 through the upper openi ng of the 5
casing 10 crete

2 tromic 1Ba acOprt aSeiling T EERECAGE ok it e BretiRert it oncr ote
“has 'har dened, t beitc &9i agd tﬁﬁatmgumpdsmgoaﬂl weodﬁtgs\mgleelgbe@hgemees as -
'dEDICtEd in F'gthéaground and the casing 91 is gradually driven into the ground.
L At the - ‘same time, the crane boom 99 is sultably plvoted and -the
- bucket-type dlgglng unit 100, suspended from the crane 99, is
- 15 . lowered into the casing 91 through its upper openlng so as to
elevate and dlscharge the excavated earth in the ca31ng 91 to a

: sultable site on the ground.

The bucket-type digging unit 100'may.be shifted'horizontally
- by revolving the auxiliary frame 98 on the base frame 85 by
20 ‘means of the turntable 97. '

‘When the casing 91 is driren into'thehground and the bent brackets
of the rotating and driving unit 90 has been lowered to the lower
extremity of the leader mast 89, it is necessary to release the
_ interlocking of the rotary chuck 94, to pull the'rotating and
]gi'f__f :'25 © driving unit 90 upwardly, and then to chuck the circumferential
R wall of the ca31ng 91 again. When the first caslng 91 has been
drlven in the ground to its upper extremlty, another casing is
 then JOlned to the upper extremlty of the first casing 91. In
order to pull the ca51ng 91 out of the ground, it is necessary

"l:30 to raise the rotating and driving



~.'10C. Upon.conpl etion of the hardening of the concrete, .a 10  rei nf or ced
S C ete pile of a large diameter has been constructed i'n the ground E. - -
driving a casing into the ground while excavating the -earth .i'n the \.J

Ci Ag by digging means such- as bucket or the like, the prior art machine

. reqw red to use a separate crane or theslike 15 to operably suspend such -

~unit for casi ngg ck

di'ggi ng means. As has been described above, the boring machine according,
..to this invention does not need such a. separate crane to suspend and )
“operate the digging means. The digging neans nay be suspended and oper at
~using a singl eunithiool gy whe céxtiraceigmi pylkithders 95awntealéawgngnthedr i vi ng- 20 -
€ f r e machi ne according to this
. invention has gb 1% ?r sghg 5$&£%ggat|ng two types of construction
~vehicles and can |nprove the efficiency of boring work of vertical holes

whi [ e ensuri ngAéaJh%wﬁl% PisirR 96£S @l k@fhf‘o?éement"‘f’d’?‘ Y RN fdUdriqdescribed
the invention, - be ap arent to one of .ordinary skill in the art that

- many changes ah’éit%EPf‘{eé'&%?‘%}n§°%%1n1°6e“i¥§él€htqli’€rlé?R?r'V\PP‘fﬁﬂg AeSBEting from

" the scope ©f" t bgsiingVeB.i Olomre86tid Qhéteafeseiplaced in2the Gbdida1lhsle A

- ‘method for b t h | by -d di amet.er 4
' Casing into tnd8 Bt Rttyg: 0 da. HandbEIRE Y niew dfar SRR o
~ method conpri seise dhius+plgced eonarete daanetehamaem thataastihg @soisnd Whl |l e 5 _
porating Lhe nGbaFady WHLES RSS! B e ECLL 0L LTGRO Y 1Nt

‘both directions or er casfng in a ner suitably
" conbi ni ng bot h1@g. t Heomisowpletdnnerfs therharé@rsmgoﬂf thgvearicitgtes at o t he '

casing, a1@UCk?élﬁf%P@edj'cggéMeuﬁilte oMY qgr*é@@i&h@t%? ﬁas been

constructed in the ground E.

_IWhen driving'a:casing_intottﬁe ground while excavating the earth
. in the casing'by'digging means such as ‘bucket or the like, the
- ' prlor art machlne requ1red to use a separate crane or the like
o 15 to operably suspend ‘such dlgglng means. As has been described
above, the borlng machine according to this invention does not
need such a separate crane to suspend and operate the digging
3.means. The dlgglng means may be suspended and operated u31ng
a 31ng1e vehicle which ‘is equlpped with a rotatlng and driving
20 unit for casings. Therefore, the boring machine accordlng to
this invention has solved the irksome of operating two types.
of construction thicles and can improve the efficiency df
boring work of vertical holes while ensuring safe and prime

operation.

25 Having now fully descripedfthe inVention,.it will be_apparent '
' ' to one of ordinary skill in the'art that many changes and
modlflcatlons can be made thereto without departlng from the
- scope of the 1nvent10n as set forth herein.
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“of the outer circunferential wall of the bucket 20 - _ _
ereby driving at |east |ower part of the closure into

_the bucket furth
then?éﬁ5é£

eart h;
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“the acconpanyi ng drawi f
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‘Il arge-di aneter casing di un the rotating an
driving-in unit conpri gﬁ%f%opgq'ié%d'ﬁ%/caf ﬁgh’e"q’r iowe”ng’ intydBece for
) aI I OWI ng ‘the |ar ge di apesing, cashungett-ctyn@mggmg unit - which compr'lses a
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rence to Figures 10

abkerhat Sty I Sk R dixBehinme Hophe e i darse-

‘holder equipped with retainer blocks capable of

1nterlock1ng with the inner circumferential wall of the.

casing and a vertlcally-movable, cyllndrlcal, ‘hollow -

bucket connected to the holder with th61P vertical axes

'reglstered, equlpped w1th an openable closure and adapted

"to excavate earth* causing the retalner blocks to

.1nterlock w1th the inner c1rcumferent1al wall of the

of

to

2.

3 vep%lc% r#’i?tlﬁo’d‘ 5'6%%’”8& %o Caim :

casing so as. to flxedly hold. the bucket ~-type dlgglng un1t '

in the ca31ng, opening ‘the closure into the exten31on :

20 -

25

plane of the outer c1rcumferent1al wall of the bucket

and lowerlng the bucket further, thereby driving at. least:_

lower part of the closure 1nto earth; and then_clos1ng
the closure so as to trap earth in the bucket.

A'method-accohding_to Claimd1, wherein earth is excavated

- and carried into the bucket by means of a helical conveyor

“equipped with a digging edge and housed'in the bucket.

A method acccrding to Claim'1, wherein the large-diameter
casing 1s drlven into the ground while simultaneously _
boring a small-dlameter vertical’ hole through the earth

in the large-dlameter ca31ng.

equi pped mﬁfh apabl e of interlocking
erential wall mm ﬁL“ d a verticall y- nmovabl-e,,
, hol-l ow bucket conhecte «wnth their veriical axeﬁ
[ , equi'pped with an openabl e closure and adapted 15 '
excavate earth; causing the retainer blogks to interlock with t ‘nner.
f the casing so as to fixedly hold. the bucket-type

opening the closure innto the extension plane
and | oweri ng

LE



~ up and down whi | e being QU|ded devi ce prOV|ded |ntegrally wth
"t heggui de devi ce and adapted to m Lﬁl’L

a ing forces onto the outer

of the tasing, a power

- I5\%%Y) . transmission device for rotatlng the cylindrical guide device
by & nmotor, and a piston-cylinder device adapted to displace up and down a

drive- nechanlsnlmhlch

i ncl.udes the cylindci cal guide device, the holding

~ device provi ded integrally. with the cylindrical guidé'device and the 20 3@,&

power. transm ssi-on device;. said bucket-type digging unit cOnprising a
"hol der equi pped with retainer blocks capabl e of |nterlock|ng t he inner
~circunferential wall of the Iar di anet casin d -

© vertical ly-nmovafire, cyi PRHIACCETS Pﬁaﬂl%{)% §{Jacllin ? cvg’ﬁﬁe tgetsma ROPEST with
25 their vekbktiall holks 1se@r$ﬂeb3ed1eam]mf‘ppe@r‘ﬁm¢\1$n openabl e

. closure and adapted to excavate earth; and the rotating and driving-in unit
and bucket-type digging unit being arranged in such a ma£ that the :

~cylindrical guids devi
transm ssion 30

- hel d by the hol ding device which is rOV|8Fd dntegrally with the - 26- .

_cyllndrlcaﬁ gui de devi

Acmethnd Becarsing @ biaithd #rs SFOYIRIBIANY AR pover
heremt@@%b&%e%@rﬁ%dt Ritrobatdrehbe doarggurdsamoer casi ng

10e°f thhe RPRATPRIYINES

3IPER~ di anet er casing can be

driven into the ground by moving the drive nechanlsn1dommmardly by the

~ _piston-cylind t he, bucket bg, | |
- pis cyl 1 naer 53‘6\” C__GA vert%.ca#chcfi réélpcﬂga 1R8 Skt q’%‘leﬁr e?}gﬁ%{} % ocks

. the t hus- driven

er. casrng,

_can be caused to interd eokatiinghanddrivimg-igiundtnfa antarge-dkameter. t he

“casing so as to flxedl
l.arge-di aneter casing,

xgé %}Ehg RUREE Y pﬁ&hﬂ@ iAgt UNithe | #bthBeng

e closure Can be opened i nto the exten5|on

“plane of the outer C|ran9nﬁ%#W§ﬁ8T%H updt copprigige a cylindrical guide

10

dev1ce for allow1ng the large-dlameter casing to move :

~up and down whlle being gulded, a holdlng device- prov1ded

15

1ntegrally with the gulde dev1ce and adapted to hold the
large-dlameter ca81ng in place by applying forces onto
the outer c1rcumferent1al wall of the ca31ng, a power

transmission device for rotatlng the cyllndrlcal guide

'dev1ce by a motor, and a piston-cylinder dev1ce adapted

to dlsplace up and down a drlve mechanlsm which 1ncludes.'

20

the cyllndrlcal gulde dev1ce, the holdlng device provided

_lntegrally with the-cyl;ndrlcal_gulde device and the

power transmission-device; said bucket-type digging.
unit'compfising a'holder_equipped_with retainer blocks = -
capable of interlocking the inner circumferential wall

of the large-diameter casing, and a vertically-movable, .

'cyllndrlcal hollow bucket connected to the holder with

25 .

30

thelr vertlcal axes reglstered, equlpped with an openable

.closure and adapted to excavate earth; and the rotating

and dr1v1ng—1n unlt and bucket-type dlgglng unit being
arranged in such a way.that the.cyllndrlcal guide device
can be roﬁafed by the motor through the.power transmission
device so as to rotate the large-dlameter casing held by

the holdlng dev1ce whlch is provided 1ntegrally with the

aneter casing in.place by \_;

»

i

o



10 bucket and the bucket can be | :
- owered fur i Vi
at | east | ower - part of the closure into earth and then cl Os&ﬂﬂ reby IVIPg

it rap earth in the bucket. 7. A vertical hole )
Eal m 6, wherein the power . -transm ssi | n devi cmnmmwﬁm ﬁ g:oglegegee?"
o .u' '.'t unit for transmtting t7 & rotati dn 6f fhe notor, a | ow speed
g nit coupled with the hi‘gh-speed gear unit through a rotary shaft and

asfurther gear unit fixed y nount ed on the cylindrical guide device and

_'ce.nnect ed to the Iows ear.
the notor to the P10 A Rg lcal guid ”bévd. e c:{h%byhdsg@ggﬁe?tel?%f L&ﬁde%ﬁtlon of

hi gh- speed gear un|¢a,slhgveaslpeecﬂrgeam wﬁptﬂmam%dt%ﬁmejé%% gﬁ CP”
_ Rale Gifs! thus
rotating the |arge- %&,gﬁ\;\}}&[ dg@,%,}aﬁqu &y the ﬁst’tﬁ’f—fcy]}ﬂidehOdlellber ithg nachi ne

asclalrredlnctalm erern the machi
mechani sm for 25 bucket-—typeaﬂii-w&g‘“flﬁeg%eﬂ :bg ‘?%%H‘Er?‘ng r O%ﬂod?rg‘\l/égdhgv%ngw e

down whi é\ﬁ bei ng guigad,g maﬁ,&l&rguaghetgqeﬂteahemhancblmcbsmncw|Q%le¢d

devi ce, ich is -adaj ted to dis
mount ed on the decktgflnéevle‘?ﬁkcv a%ﬁe %gpglggmekg\%%ﬂ "éﬁ”"ﬁﬁr%{igﬁﬁlggr e

~machine as claimed & 49 8b NBiGed1nh &0dd rEhehbuqket aEynegdEgE D t
TRcnt _ DegESE N YNt i%Cuni t* for
e 1large- diameter caSI giﬁ?%gr.t&%&sgbgﬁdatﬁaégogdr‘gn&%é%éﬁdlifhthtl’lB

mounted on a vehi cl &3%&% arn ket -t ype
~di-ggi ng unit to be bﬁu\msedn|pﬂlaoetdrfeth%1r°g'éef'cﬁléfﬁ’éftf@l"eﬁ%?satlnﬁallls°£ué$’%endedyp

f‘rom a-pivotal ly noya
“turn moulted on th e% qceet ?&;mwg Qih 88 1dMEhéd a‘uytrferanﬁmmlebzrdmglmg]

vertical hole bori. ngtnlﬁahlbn%o‘@é' pardi HﬁcF%ﬁr‘l'Ot S&rtﬁ]u%r%t T6tn b then d‘los:.negl n-.a

helical - conveyor e
bucket - type a gg| ng‘ébpapsefio"\tztéb 8artirgghngeetigskelts further provi ded in the

T | A vertlcal hole borlng machine as claimed in Clalm 6, whereln
the power transmission device comprises a hlgh-speed gear
'15t - unit for transmitting ithe rotation of the ‘motor, a low-speed '
| gear unit. ccupled with the high-speed gear unit through a
,_.rotary shaft and a further gear unit fixedly mounted on the
_ 'cyllndrlcal gulde device and connected to the low-speed gear_
e : :_unlt, thereby transmlttlng the rotatlon of the motor to the
L2000 cyllndrlcal gulde device through the. hlgh-speed gear unit,
h low-speed gear unit and further gear unit and thus rotatlng

:the 1arge—d1ameter_ca51ng.

8. A vertical ‘hole boring machine'es claimed in Claim 6, wherein
T the machine is further provided with a guide mechanism for |
.. - 25 B ~allowing the drive mechanism to move up and .down while being
"guided; and the guide'mechéniSm and piston-cylinder device, .

which is adapted to displace up and down the drive mechanism,'

are mounted on the deek of a vehicle.




: _unit. 11, A vertical hole boring machine as Crﬁ:gﬁdlgn . 7o, |
" whe “an earth-ejecting disc aHIIIIﬂﬁII"MﬂHI”"I“E provided in the bucket i
whi s fixed at one end thegeo -7¢LaWerkial hole boring machine as _
Al dbuckgt typg glngg!szgsggntlal Iy as hereinbefore described with -
in Caim ~ Wi nas.
?L?e?‘;nce 20 to Figures 1 to-zp. of the accompanying draw ng

4

“*

9. A vertical hole borlng machlne as clalmed in Claim 6
' whereln the rotating and dr1v1ng-1n unit: for the large-
:dlameter ca31ng is mounted on a base frame which is in
_ _ turn mounted on a vehicle through ‘a turntable, and the
5 ' N ' _bucket-type dlgglng unit to be lowered into the large- .
o dlameter ca81ng is’ suspended from a plvotally movable - '%;
.3@t=r A o ' boom mounted on an’ aux111ary frame whlch is in turn
) ' mounted on the base frame through another turntable.

10. A vertical hole boring machine as claimed in Claim 6,
10 : .whereln a. hellcal conveyor - equlpped with a digging =
' edge 1s further prov1ded in the bucket-type.dlgglng

unlt.
M. 'A vertlcal hole borlng machlne as clalmed in Cla1m 6
' whereln an earth-ejecting disc attached to an actuation
15 s rod, 'Which is fixed at one end thereof to the holder,
is prov1ded 1n the bucket of the bucket- type digging
-unlt.: '
.12; A vertlcal hole borlng machine as ‘claimed in Clalm 6 and

: substantlally as herelnbefore described with referenoe
20 to Figures 1 to 10 of the accompanylng draw1ngs.

poey




