Apparatus for cleaning drills The present invention relates to apparatus

dllowing the cleaning, during its extraction fromthe ground,

formed by a helical surface wound around a stem or in particular a drill.

of a tool

5 It is known to formpiles in the ground in a single operafiion
usi rills of a length equal to or greater than the depth of the pile to
be fornmed. The drill is "screwed" into the ground to the desired depth and

then extracted. In order to avoid this extraction requpriHg§ 10
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great an energy, drills are used which have a tubular

Through this stem concr dipparaisy for «deaning driMisect ed under the drill

which has the effect of driving it progressively upwards._ This operation
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turns where it frequently remains stuck, even 25 after their
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course of its being extracted. This cleaning on the one hand has. to be as
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rdﬁfd and then extracted. In order to avoid this extraction requiring too

great an energy, drills are used _which-havé a tubular axial stem.
Through this stem, concrete under pressuré is injected under the drill
which has the effect of driving it progressively upwards. This
operation thus has. the advantége of simultanéously aﬁhieving the
concreting of the pile, avoiqing collapse of the side walls of the
excavation during the extraction of the drill, and reducing the
tractive force necessary.

Further it has been found that extraction of the drill must be
effected without rotating the latter. In effect, all rotary movement
favours infiltration of concrete betwgen the drill and the side walls
of the excavation, which creates defects in the pile to be formed.
Further, rotation of the drill frequently results in the fall of clods
of earth which m;x with the concrete and thus create other defects.

During extraction of the drill without rotation, earth is

lifted up between the turns where it frequently remains stuck, even

after their emergence outside the excavation.
It is thus necessary to clean the drill during the course of

its being extracted. This cleaning on the one hand has to be as rapid



2 as possible in order to avoid sl ow ng.down.extraction of the drill, and
on the other hand has to be sufficiently efficaci-ous so that no earth
renalns stuck to“the - turns to ultimately fall fromon high fromthe dri Ik

' Until the present this cleaning was nost often realized mnth
theéfé "of shovel s and pitks operated by hand, which obviously did not
per nit achleV|ng the two obj ecti ves of rapldlty and efflcaC|ty ‘The present
fnvention ains to get round this disadvantage by assuring efflcaC|oust and

~at d controlted speed the cleaning of, the 10 drill durln c its
extraction. Atdeasiide i orfer tondeshd oflewHERedoYNS ‘Eﬁtdi?F 5p%§ ‘fdgflf or
cl eaning, durin |t extrac W t hout rotatip dri:l| f.ormed f a
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surface and r&F§ ving sai aper blade aro
§ten1substant£alh¥ i synchronlsnlmﬁth the extraction of the drill. The
. scraper bladel} $ha§ T emai ns pernanently, during extraction of the dril

i nserted between twgyfuf Fréé&%thﬂ{ sC eaniflh e WOHLCBEedh rééllz§&\ﬂﬁl@5 as
aresult of its own revolving about the drill which itself is not

rotating. TheupPeeth Qf rvelyidia picideopéraaeerbyl s, shoay eobedubly Sueh a
manner. that it nakes substantially one tour about the ‘drill while this
noves verti Caﬁéﬁ/ pbymilthBcRiEEA the tlhﬁ obiiéctivel dtheapiditgadnd2efhicadety.
| The present invention aims to get round ‘this d1sadvantage by
W . assuring efficaciously and at a controlled speed the cleanlpg of the
10 drill during the course of its extraction.

According to thg_ inQention there is provided apparatus for
cleaning, during its extraction without rotation, a.drill formed from
a helical surface -wouﬁd around an axial stem, comprising a scraper
blade capable of being .inserted at will between two turns of the

15 helical surface and revolving‘meaﬁs for revolving said scraper blade
ardund the stem substéntially in synchronism with the extraction of
the.drill. |

The scraper blade thus remains permanently, during extraction
of the drill, inserted betwéén two turns of the]hélicél surface which

20 it sweeps'as__a result'_pfjits own revolving about the drill which
itself is not rotating.

The speed of revolving of the scraper blade is governed in
sgch é manner that it makes substantially one tour about, the drill
while this moves vertically by the amount of the pitch of the helical

25 blade.

Advantageously said scraper blade can pivot between a first



Advant ageousl y sai-d scrapei bl ade canﬁpivot_bétmeen a first

where it is conpletely outsidethe ~exterior envel ope of. the dril

seu&me position where it is.inserted between two

'3.position

| to a

turns of the helical. -

bl age/ This arrangement allows avoi dance of having to revolve the 5 . 4"
scraper bl ade in the opposite senge during insertion of the.drill. In =

order e
- can advant ageously,

to better ensure the efficacity of . cleaning, the scraper

bl ade.

when it ‘isinserted between two turns of.the helical

bl ade ‘and when it is sufficiently long for this, .have its free end in

abut nepésiatioh Mheaxiial istamplétely outside fllie ertafier diveldepd hus wvhekes an
angle i which is not zero with the plane passing through the axis of its - -
suppor 8ridddte ke saxersl pofittiloe wheral istisnminderted hitetwegn twbe takhordf of

| at t ertherdediesd blade.ts being 15 held firnly against the stem
it necessitate a specially reinforced support. In .one particular
of carriigg arggpsensdt 2wt  Yieifarces of ahavipg d@e revolsarkhed on neans

does
node

revol ving at the desired speed about the drill

.unsticking earth by the scraper blade does not entail deformation of the

nor

sai d_neans being carried by

a Supphierenlisde M theiRRPRF L Sopse dunipgidRACHiOR Ot K8ecdiidyi ng post. from
whi ch the dri: :
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turns of the helical blade and when it is Suffitigntiy';ong' for this,
have its free end in abutment on the axial stem .

~ The scraper blade thus makes an angle i which is not zero with

" the plane passing through the axis of its support and the axis of the

axial stem.

In-.fhié-way- the effort .of:unSticking éarth.by' the scraper
blade ﬁdes not entail defbrmapicn éf the latter;.beéause of its'being
ﬂéld' firmly agaiﬁst the stem;. nor'ddes: it nécésSitafe 'a speciélly

reinforced support. = =

In one particular mode of carrying out the invention the

. scraper blade is mouﬁted_on means revolving at the desired speed about

20

the drill, said means béing carried by a support cépable of sliding up

“and -down along the éarrying post from which the drill is suspended.

This sliding of the suppbrt_along the post allows absorption

of any passible lack of ‘synchronism between the speed of revolving of

. the scraper blade and the vertical spéed of extraction of the drill,

25

which would have the effect of causing either a rise or a descent of

-the scraper blade relative to its initiél pdsition.

The revolving means can for example be fast with a crown wheel

coaxial with the drill and meshing with the output pinion of ‘a motor -

U



whi ch woul d have the effect of causing either a rise or a descent of 25
the scraper blade relative to its initial position.. The revol ving neans can
for .exanpl e ‘be fast with a crown wheel coaxial with.the drill and neshi ng
wi th ¥he output piniron of a notor 4 mounted on -the support. There w IL“D’
now 3\ﬂESCI’I bed by way of*non-linmiting%xanple one particular way of 7 ’
carrying out the invention wth reference to the schematic draw ngs
attached, in which: 5 Figure 1 is a viewin axial section of a
drifl furnished with apparatus in accordance with the invention, and
gl gure 2 is amopnded fonoh&lsYPROIST- this apparatus. Drill 1 shown in the
rawi ng conprises a helical surface, 2 wound around_a tupular stem 3. 10
Drifll 1 is supportedhgFe ‘t}ﬂ@e‘?f’"’r B?eﬁﬁsﬁﬁhll"’d Hbt‘faén°f)9’°"ﬁ£ﬁ'ﬁ§15$ eXppRle i

not illustrated pounted slidin ost The . arrangene ‘accoy di
to the inRATEREHare¥R% Ml of E: nge@e 1%‘5]5‘56?'1 e ?Er 3Gi ng rtfggns
6 carrying the scr has a hei ght substantially
equal to the ﬁﬁhfﬂﬂai%sdra‘gf"gf ttﬁsﬁl cal® t], 5e 2 ‘Support 5 conprises a

carriage 8 allow ng giby,t@ lshgdfvfl5§%rya9ﬁlp$§éth%n b PhEpLNAfuidlshid WBRET

part a pl tform9 ser |ng for the support o e revo Vi ng means

having an openi ng 9a throu%@gﬁ(ﬂt&@ :irh%cgéﬂdahcp%§ﬁsthe29nventlon andThe
revolving means 6 - section of tube 10

Flgure 2 is a view from above of this apparatus.
Drill 1 shown in the drawing comprlses a helical surface 2
U wound around a tubular stem 3.

| 10 Drill 1 is supported and given rotational motion by means of

'appératUS'not illustratéd mbunted_slidingly on post 4.
The arrangement accofding : fo- the - inQention essentially
comprises a suppoft 5 and revolving means 6 carrying'.the scraper
.blade 7. Scraper blade 7 has a height substantiélly equal to the pitch

15 .of_the helical blade 2. |
| | | Support.S comprises a carriage 8 allowing it to slide freely
on post 4. It'aléo has in its upper part a platform 9 serving .for the
support of the revolving means 6 amd having an opening 9a through
which tﬁe'drill passes. | |
20 . The revolving means 6 is made of a “section of tube 10
suspended from platform 9 by means of ball bearings 11 and ‘carrying on
"its upper portion an exfernally téothed érbwn wheel 12 capable of co-
operating with the not illustrated oufput-pinion wheel of a motor 13
mounted on platform 9.
25 ' Tube 10 has in its lower portion a carrying hinge 14 adapted
to receive a mounting bar 15 fast with blade 7.

Bar 15 may be mounted in hinge 14 in two different positions.



.suspended-fron1platfornmg by'neans'of;ball bearlngs 11 and carrying on its

upper portion an externally toothed crown wheel 12 capabl.e. of co-
opgraking with the not illustrated output pinion wheel of-a otor 13
mog¥ed on platform9. 25 - Tube 10 has in its | ower portion. . *‘
carrying hinge 14 'adapted to rebeive a mounting bar 15 fast with blae
Bar 15 may. be nounted in hlnge 14 in tw different positions. - 5 In a

first position the blade 7 is inactive, being situated entirely outside

" the cylindrical exterior enveIOpe of the drill. This is-the position

whi ch I ashibvst pasigdiondthe hdade 7 Ls gumectzlveThbemhesltpes¢d ieohinedyt he
oper ati onal position -illustrated in 5 figure 1, as well as by dotted
| i nes ¢utsiidguhe oylindrigalcRxirri@r envelepe noérthey Beilechhiswois thas 16a

" .and-16b- of the helical surface_ 2. In this p03|t|on the free end of:

'SUpport and

bl ade Posigien whisk iggahorn in(spdid bines inifdgpme 2. th| s case the angle i
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pOS| tron's gure ConCI’e er pressure
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engendered concrete causes - the progressive

stem 3. In this case the angle i that the blade makes Wlth the plane

passing through the axis of its support and the axis of the stem is = L

10 pot zero. -
Dﬁring'inSertion of.the drill by'screwing,.ecraper blade 7 is
placed in its-non-operatiVe'position:ehdwn in solid lines in figure 2.
Oﬁce the 'driil has. reached its desired depth, the scfaper
~ blade :is placed .inn its_operative pdsitiqn'shown..in‘figure_ 1 and .
15  concrete under-.preéeure' isl injeeted dndet the drill through the.
'_tubulat.sten 3. |
Tﬁe thrust engehdered_b&-the..eenCrete causes the progressive
asceht.of3the drill, which is;not rbtating; In order to avedd this
ascent causing a Simultaneone ascent of the-'scraper blade'.7, the’
20 latter is given the'necessary'revolving _mevement by motor 13 in the
direction of arrow'F of figure 2. In' order that - the height of the
'_tlade remains . substant1a11y constant, 1ts speed of revolving is such
that the. blade makes one ‘tour round the tubular stem 3 while the drill
ascends a helght equal to the p1tch of the helical blade 2
25 S ~As a result of thls revolv1ng, blade 7 sweeps the whole of the
space between the turns of helical blade 2,'because.1t makes - one tour

per-turn..Blade.7 causes the-detachment and fall of earth brought up



ascent of the drill, which is not ,rotating. In order to avoid this
ascent ~causing a sinultaneous ascent of the scraper blade 7, the 20 ..
latter is given.the necessary revolving - novement by notor 13 ‘“in t
directfon of arrow F of figure 2. In order that the height of @ -
tl adg¢ yemai ns substantially constant, ite speed of revolving is s t hat
t he Bl"ade -makes one tour round the tubular stem3 while the drill ascends a
hei ght equal to the pitch of the helical blade 2. 25 As a result
of this revol'ving, blade 7 sweeps the whol e of theée space between the turns
of helical DblbyletBe drdddus@hetangdkef dneidenue pebeing ngrdditadethiancaiseBet he
detachment and fall of earth brought up- 6 by the drill. The angl e of
isnci dence i . beffiogt pfedetachinarteddst tre fefder blade det againay stends3 6 fidr ée

bl ade 7 against stem3 if it is long enough for this, and

si mul t aneous| Jong cenqughr fpx  thigs h andhesimulitamequs}y oftoc| teprongy, AAth ¢ she
-prevent deformation of the blade while 5 at the sanme tipe allqw.n

1i ghteni ng of ekfigaeityr of fdeAriife 39 tanBreveat iaforraigonapt the ddade sdile
thus see,. that if for a .reason the speed of extraction,of the
G111 shodt d B tbargane: Eins SHTamPE DERreRingn o ReCer T ae HARS M ctrh RN
into a correspon |’r£$q rirsfs or fall of the support 5 10 sliding on post 4.
Thi s assures .(H’é’tl é’gni Wg i s adapted to the speed of extraction of the

drill whatever this gy b6 I cleanthg | ¢ WohoinCoPRGhelle CLELH by e
! _ pace  corresponding to the ‘interior —envelope  of the
drill i S Pr ogieastidal ¥f PHePirAY LRGLISCHERGD ;L2486 dhight variations, these
- : areitranslated bniy into a corresponding rise or fall-of the support 5
10 sliding.on_post 4. This assures that.cleaning is adapted to  the speed
of extraction of the drill whatever this may be.
This cleaning is further completely effective.beéause' all the
space corresponding “to the interior 'envelope' of the drill is
progressively swept by the scraper blade 7.
15' o Various variants and hodifications can obviously be made to

the preceding description without thereby being beyond the scope or

spirit of the invention.
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~Various variants and nodifications can obviously be
recedi ng description without thereby being beyond.the, scope or
of .the invention. 7 Claims 1. Apparatus for cleanlng,
xtraction without rotation, a drill formed froma helical surfa
. wound around an axial stem conpfising a scraper ‘bl ade capable of
"inserted at will 5 between two turns of ‘the helical surface -
- revolving neans for revolving 'said scraper. .blade around the
-~ substantially in synchronismw th the extraction of the drill. Z SR
I s novabl e

~Apparat-us .according-to claimi1, vgmaasn said scraper bl ade 10

envel ope. -

between a first position where it IS conpletely outside the exterior

of 1.t h&ppadtatid for aleartingd durshg i drnswherteactioni sitheser t ed

duting:

Qéelng

- between two turns of the helical surface. 3. Appar at us. according to one of

- ¢l ai nerotation,2a dnifldr formedhEromls heltibel - smic faqre woulnd adteund: san jaxsel t ed

between. two turns of the helical surface, it has a free end in abut nment -

on t hestani ajomprisingda /Aspapen biade corpahig o6 Menafln@bauqﬂs at watl 2,

mhereln the scraper blade has a _length such- that - is not in abut ment

on>t hebergeen afpa| tyram of th%pbﬁ]"ﬂa&ssuraf@éercﬁf#‘?gre‘t@v”@ﬂ apgans3for wher ei n
bl ade is supported for votln ﬁgOUt an axis, ~.and when the free

hemStefle SYPEaTdrilenit he bl ade
and the

t he
end

dreveheing oftd ss?ﬁ?Péﬁut

and the ZEronigmanehpt sing thr oughf ttne cﬁ-l\f?t axis of its-support
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wit e ex ractlon

2 Apparatus accord1ng to c1a1m 1 where1n said scraper blade.
is movable between a first pos1t10n where it is completely outside the
'exterlor envelope  of the drill to a 'second * p051t10n where it is

_ inserted between two turns of the helical surface.

3. Apparatus according_to'one of claims 1 or 2, wherein when

‘the scraper blade is inserted between " two turns of the helical.

surface, it has a free end in abutment on the axial stem.

4. -Apparatus according to“one of claims 1 or 2, 'wherein the

~ scraper blade has a length such that it ‘'is not in abutment on the

ax1a1 stem.

5. Apparatus accordlng to claim 3, wherein the blade is

'.supported for pivoting about an axls, and when the free end of the

blade is in abutment on the stem, the angle between the blade  and the

plane'passing'through the pivot axis of its support and the axis of

the axial stem is not zero.
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the axial stemis not zero. . 8 6.. Apparatus according to any one of
clainms® 1 ta 5, wherein said scraper bl ade i s*nounted on neans revol ving
about the drill. 7. -Apparatus according to claim 6, wherein said
revolv{hg 5 neans is arranged for revolving at a speed controlled as (r)
necgssary. 8. Apparatus actording to oneBof clains 6 or 7, wherein the
revol'ving- means is carried by a support capable of slldlng vertically
relative to the drill. 10 9. Apparatus according to one of clains 6 to 8,
wherein said revolving nmeans is fast with a crown wheel coaxial with the
drill and rreshl ng wibt Mmréev%@@cgtdﬂnsnt%fana orst of edaimedloto t e WhasEHNt .
15 ' Appar atus = accordi n ‘one. of clains. 6 to: 9, when
dependent on sellau ?ﬁrzpewléﬁéﬁnl&t FeuR aﬁ%rmeapaor@wévmuﬂb% bie Sxidl-

revol ving means for pivoting fromsaid first position to said second
position. 20 ' 11. Apparatus for cleaning drills substantially as

her ei nbef.or e desoribed wLh[ef eLence Lo Y. ASCOMPATKLIG 7 BN 5ot viog

-.—-’

5 means is arranged for revolving at a speed controlled as necessary.

8. Apparatus according to one of claims 6 or 7, 'whérein the
revolving means is carried by a support capablé of 'sliding vertically
— : - relative to thé drill. |
10 | |
| 9. Apparatus accdrding.to one of claims 6 to 8, wherein said
revolving means is fast with a crown wheel cngial with the drill and

meshing with an output pinion of a motor mounted on the support.

15 10. Apparétus according to any one of claims 6 to 9, when
dependent on claim 2, wherein the scraper blade 1s mounted on said
revolving means for pivoting from said first position to said second

\_/ : position.
20 11, Apparatus for cleaning'drills substantially as hereihbefore

" described with reference to the accompanying drawings.
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