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suitable for handling maximum diameter · external peripheral surfu~~ oi the coupling 
piles· can be handled by cranes normally ring to taper conically outwards in the 
available on site, if there is a facility for downward direction. By this measure, axial 
separating the tube from the rotary appliance location of the appliance in relation to the 
and for distributing the inertia mass needed tube is ensured, so that the force transmitting 
to produce a high impact energy, of the order faces of the coupling dogs on the annulus 
of several hundreds of tonnes-metres, into and on the corresponding recesses in the 
a plurality of individual weights which are coupling ring, need . only . have a slight. 
arranged in the appliance in such a way as to inclination from the vertical in order · to 
be individually detachable. In an appliance effect proper transfer of the tangential ilii.pact 
proposed in accordance with the present forces. · 
invention, first of all a tube can be separately To accommodate the weights, open topped 
set up in a bor~-hole, then the appliance can box-like attachments may be fixed in place at 
be assembled on the tube without the weights, the ends of the arms of the rotary lever, into 
and finally the individual weights can be which. the individual weights. are lowered by 
assembled in the appliance. · Using an the lifting tackle, or from which they can be 
appliance in accordance with the invention, it removed. The oox-like attachments may have 
is possible to produce practically any desired downwardly convergent inside seating sur­
impact energy by arranging for the lever to faces and the external walls of the weights 
have not simply two arms, but three may have corresponding surfaces engageable 
arms arranged at 120° inter\Tals or. four therewith. . · · ·· 
arms arranged at 900 intervals~ Likewise, A further feature of the invention may be 
when extracting. the tube·. the appliance in that the pairs of stops on the annulus and the 
accordance with the invention can be handled rotary lever have vertically extending part 
by conventional.· lifting tackle~ because, prior circular section recesses and that in the recess 
to extraction, · the individwil. weights can formed ·in one · stop of each pair, there is 
be removed from the lever; with the weights releasably attached a cylindrical pin ·for 
removed, the applialice remains' in position transmitting the impact energy to the 
on the tube during extraction, and the impact partictilar opposite stop. The rotary lever 
energy ·produced by the . weightless ·lever normally has on the inside a serie~ of 
is sufficient, with the tube tinder tensiOn, to symmetrically distributed stops or dQgs 
rotate the tube a small amount with each which, with operation of the lever, engage 
blow with the .result that. there ~Y deve~op with corresponding stops arranged on ·the 
around the· pipe a lubricating film which external periphery of the annµlus and .thus 
facilitates the extracting operation, overcom• transfer the impact .energy from the be.a.in 
ing the adhesion so thatthe tube and lever through the ooupling ring to the tube being 
can be withdrawn. When driving i~ ·the tube, driven. The impact energy is not transmitted 
the· assembled · "'.eigh~s are used tO prodm:e directly by the pairs of stops; it is transferred 
the necessary high unpact energy for this tlu"ough an· exchangeable· pin which ·is 
operation. A further feature. of the invention releasably attached in the gr(,)Ove-like reeess 
is that the projections oil · ·the inside of in one stOp a.rid engages in· the· similar recess 
the annulus .. are symmetrically disposed in the other to transfer the· energy; !tis clear 
pr()jecting ooupling .dogs· whose' lateral faces that these pins• ai:e subjected to. heavy w~r 
taper in"Wardly. fa a downward direction~ and and itis for this reason, that they are readily 
on the tube ·there· is . fixed a ooupling ring exchangeable. The pins can for eX8Jhple be 
equi_Eped With corr~P,o.Q.ding · rece8ses. The made of copper or synthetic material;· The 
annwus, together, with th~ ·rotary lever and pairs ·of · stops distributed symmetrically 
drive elements, · preferably in the form of above · the periphery of the annulus ·. and 
pneumatic OJ:'. hydraulic rams' form a single the rotary lever, ensure ·that the developed 
unit which; _through the medium· of. ·the impact energy is Syiilmetrically transferte<t 
eoupling dogs on the annulus, can· be' · inser• Yet another feature of the invention is that 
ted onto the coupling ring fi:x.ed to the .tube there may be tWo mutually oppoSite ·drive 
and . thus provides proper transfer of the tams, which are preferil:bly attached· to the 
developed impact energy. The coupling underside of the rotary lever,. _in pivoted 
between the annulus and the coupling ring fashion, and whose piston rod ends engage in 
must be so contrived that on the one band it diametrically opposite eyes underneath .-the 
locates the rotary: appliance in the ·axial annulus. A fUrther important .feature is 
sense; on the tube~.and on·the other hand can that at the tPi>' of ·the rotary lever, there 
propedy transfer the impact fotees -developed are attached several support and guide rollers 
ta~gentially in relation to the tulx'.,'·:Without it di~ibuted symmetrically 3:oout th~ rotatio~ 
being possible ·tor th~. appliari~. under the axis 9f the lever and bearID,g agaifiSt· a''top 
iiction of the impact forces,. to rise. off conical edge of the ai:lilwus, which serves as ·a 
the co~pling ·ring. In th.is eontext, it is race, the said rollers having a tapered fo:rril tq 
also possib.Ie . for example; for ·the internal eorrespond ·with the· cone angle •qf · the race~ 
·peripheral . surfaee of the ailmi.lus and the Outside the ·annulus there may ·be another 
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ring' whichtlS .. d~signed as· a: ballra,ce ·a.lld movement on .th~, p~rt-.o~: the ;i,:o(a~y·.ol~ver­
whi¢h ·is attached .. to· Jhe ·annulus· .. th,rougij· ·through· .the agency of :the .. ram.s lk ._9; . engage 
~everal brackets; . >-:" ... :: ·.· ,;'.,_. thest<?l>sJZ.ofthe.:annulus]:S9:thakthe 
· .. ·The inven'tiori •will now be ·described. with impact energy procJ'1~· by the rotal:ion·;o( 

ref~rence. :. tO .• the :a.<:cpmpanying:' d~wings,, the lever .vvithdts w¢ights ;3, is tra,nsmitted· tQ. 
whiclf ·• illustrate . the•. inverttioll · but : in . ·.no the annulus 7 and $bugh tb.e CQupliJ:ig do~ 
restrictive sense;· · · .. :: ~·· .· ... ····· ..... . 5, 6 to the casiJ:ig-l.'The stops 17 and 18, as 
· fi~te. 1-:iUustrates :a side e~evation of. the Figure 5 indicates, have th,ei:r:laterat·sur;f~ces 

rotary>·appliance 'Jn. ~ccotdance. with tl!.e fo:r..med with,·seml-ckcu.Iar section: •. ver1;i¢a:Uy 
~·~fg~~~21f.s ~iallp .. ·.l.n. ~i= .. · .·.~f Wigu•-• ·r.e.f,: :.·· ,:_: .. ;. ;.:· ... · .. :: e~tending. :, rece88es; ·: In .. the. ;'::semi-circuJa.r: . section, ·receS.ses in ,the ,.stQp8'.,:J7. ~ im,pac;t 
· ;Eigu;i,:e ·3 is a· sectioJ.i thfC>ugh .one .. ;Of:,the piris 19,.- 20 are relea~bly atta~ed. :In the 

boxes-containing the weights; .· .. , ·..:. • .. <.' illust;ratio.nJ>f;Figure':S>. after ;l'.OUi.tiofl. of·the 
. : ; Figute: .4 is : an . e11larged fragmentary rotary:Iever 2Jri the. clc;>c}Cw.ise. dir~tion;;;the 
sectional. view ()f an anµulus \Vith tile , to Hers stops :17 ·and, l8 engage. Ql,le ai;iother, th;i,:c:>Ugh 
and the base of a rotary Ieve:r, in sectiQ1,1;·· ;;: ·" tb¢,irnpact'pins 19~ ·· · .... • : . . -· , . . .. 
>·Figures Shows':parCC>f of Figure. 2 on a /.The~ 8,ctuatit>n, of :the _-:oW;is ~9,; a11ci ~ 
latger scale; .:- . , o : .· .. ·· · .. · ... ::r .. · . · produc¢s rotatiC>n;ofJhe :ro.tary.beiun:i11 ~he 
· :The r.otaty a:ppHanee.for.use with a:tube:l anti.:~fockwise d,irection.,u11til th~LStPPS: 18.on 
consists of thr~ ·majli~sily ~parable. part~; the co~r :Jz engage the: othet·: side· :of th¢ 
namely a rotary le:ver 2 ;and a pafr, of weights stQps J7 on ..the''/ring' elem.el!(.: 1. thro.ugh 
3 .• •.The. rotary lever 2 bas· two diametdcaUy. the, _-medjwi1; of ·the Jnip!!-Ct, pW,s. ~- Jn .th~s 
opposite arms :: with bo~es 4; at the end.s:; iri f.lishion. by' appro.priately operati,ng. the-:r.~mi:; 
which the weights 3: atedetachably hO\l~d:· 8,>9~: the ;ca,Sfil.g l ~· suJ)jected: tQ: S:l1.CC,essj've 
·:, :Oit·the .. e;x.ternal peripheial' S:lirfac:C of;.the to.rsioila) impa,¢tsiJi·.~ternat<t<fu.ectio.n.s.·:The 
tube l; six oo.upling dogs 5.are attilch¢d:· V(bilS:t w:eights, ,3,. as::pjgure J. S;how~. f.l:re< ~uippaj 
the. leV"et: 2 comprises\an. ani:mlus: 7 wb,ose with hooks 21 Wllich enable them.Jo,~ 
internalper.ipheral·sudaee .. carries,six piatj,ng readily: p~ced: i11. ~d rem.c;>.Ye4::. fi:Q,m,. :t;he 
dogS: 6. The oouplfil.g d9gsSon· the tube l anQ bo~e~A~ A,s i;'igm.'.e 3 in.dicates.·,tb.e:weigl;lts; ~ 
the matjng.·dogs·.6 C>n the i:ing··~lernent, 7: haY~ 8ll.d ,fu.e: QQJC.eS; 4:have:,i:i. · tapei::~: ~ting:,iZ 
dow.nwaidly:tapeied • CC>nvergeilt. end·· sur,fi.l~s WbiC.hfacilita~ .. fo~tion of ·the::weigb~.'.3.;in 
6'. As' the draWings Ql~rlj sb<)\V.'the_:4Qgs·_S theboxes:4; res.PeQtively,,.;.;; .>'." :.'.-:':' ::: .,_,,_; 
and 6; engage :ol)~' an9ther ari(j ; fQJ.J)i a .. ! [I'he·;,mQc,le o~ operation, :9f tl;l~ app~-p~in, 
releasable. eorin¢Qtiori 'jj¢t\veen:the tube;l ~.n.d accordance with thcdnyep,tion .i&: a~ J()P,qw~, 
the,arihullis.7~ Thedogs5, 6:lo00.t~·th.e.levei: first:of::aQ.~ tb,e tulje } ~uippep; wit~.Jhe 
C>ti: the <:a,sing· in tne·~l-sense~:d.ql'-tQ :theil'. coupling. ;dogs ·_s,. is. set: .up )ii). ::a,,;_-~qre:i 
tapered faces·6' which sezye{lt:the'sai:ne.titne b.ole,:TJl.en,·:.,tbe, leYe( .4• :with:; its @µ,U". 
to::tj:a.nsfer the torsio.Qal;iJnpacts exer.te<I:by lus T ·,is. ·a8sembled· on=• the:.tube.- .. :the 
the' lever 2 th;i,:ough=the aimulus':J; upo.nJl:J,e matini dogs' 6 'belrii:'.hi~r~_rigaged<_;wi~ 
casing 1.; The inteinal;peripheral -suda;~.:9~ the .. cpupl,ing:.-; dogs S ·on .: tpe- tuQe.: 1. 
the aiiiiulus 7 may Qe C9nipa.Ily 4;ivergent:in The:Jev~. :2:is' n¢w' -a;t~ched t9.~ tb,e~ tube;:J• 
the downward directipn as als0 ·ma:y be the Sub~µep,tly~ · ~e wewts .. 3 :;are.: p,la~ j~ 
top outside surface of'the.tub.e-Ota coupling tl)e. .'bo;11;~- 4;·: The. appl~c;:e:Js ,n,Qw:·.t:~Q}: 
ring fixed thereto>. The annulus 7 has two for · operation. By actuating the:: : .r@l 
diametrically oppC>slte eyes 1 O,_ iri ·which there arriµ:igeinents : ~. '9.. , the lever·, :4'. ; w.ith 'Jhe 
engage the piston rods 9 of the'.two· rams 8, weights 3. is operated in alternate directions, 
the latter being pivotally· attaclied · by· means - -the-resulting inertial. energy being transferred 
of p~S23 at the u,ndt?~~d~ of abase:p~te-11,,,. ,,to ~e.-~})eJ,_thr9ugh tlie.,stops q. J~. and 
fonnmg pa,r~ :of. t}le., le~r. :2. TJie p~te :Jhe l,Jllp~ct·:p~n,s ,l9.·20~: so .~~Lthe ,tube 
11 carries an annulaf ·collar .. lZ ilisposeq,' /,¢Xi?e~ien,qes: s.11~ssive alternating rotational 
conc¢.rlt:rically in :refutioll to the aJ'll;iillus 7'. On movements and. in\so doing, under the effect 
the upper surface otthe plate 11 ;rollers 13 of the weight of':the rotary lever, with its 
are :IlloµDted in· bear.iilgs J4; the rollers 13 assembled inertialweights, is driven into the 
have tapered surface.s 15 wltjc)i ·run upon a ground. If the tube is to be extracted, then 
corre8pondirig. conical race 16 formed at the first of all the weights 3 are removed from the 
upper surface of.the annulus 7. The annulus 7 boxes 4. Whilst a crane attached to the tube 
is in this way attached to the lever 2·m. such a exerts an upward fotce on it, the ram pa,i;ts 
way as to be angtlla:rly movable)>ymeans of 8, 9 are actuated to produce slight rotary 
the rams 8 and their piston rods 9. movements. jn the. . tube. as a consequence 

Tb,e.· ·annulus· 7 ~ · .. :as .. Figures 4 and 5 of which the adhesion betwee.n the tube and 
pa,rti¢ularly clearly. :ill11S:trate. has on its earth is overcome-'and withdrawal of the tube 
outside three symmetrically atranged .project- is facilitated. 
ing stops 17 (Figure. 5)'. On t_he inside pf the The advantage of:the rotary appliance in 
collar 12. likewise three.· projecting stops accordance with. the: invention resides in the 
18 are ·attached, which; with· rotational fact that the tube~ 'the rotary lever and the 
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weights, can be handled separately ~-so that 
even where tubes of larger , diameter are 
concerned,· the .rotary appliance ·in· accord­
ance with the invention. can .be employed 
and the handling ca:ri be ac.compJished by 
normally available cranes. · 

/ 

WHAT WE·CLAIM IS:_;_· 
1. A rotary · oscillatory· applianee ~or the 

purpose referred· to·· comprismg: an_ annulus 
which is detacbably mountable coilee~ttical~y 
on a tube so as to be fixed therewith, an 
oscillatory inertia mas~ in the form of a lever 
mounted concentrically on the annulus for 
limited angular movement relative thereto 
and having a plurality of arms with weights 
detachably mounted . at the ends of 
the arms, at least one drive ram cou­
pled between the ·annulus and th~ lever 
and ·operable to ciluse· said relative 
angular movement an~. around the out­
side of the annulus a ·plurality of stops 
which, when each · or said drive ram is 
operated are engaged ·by stops fixed· with the 
lever whereby the . inertia energy of the· lever 
is transmitted to the annulus ·for transfer to 
the tube. · · · 

2. An appliance as clainied. in Claim.: 1~ 
whereip. there are symmetricaHy . disposed 
about the internal ·pe:r~phery of the annulus~ 
projecting coupling' dogs . with downwardly 
convergent end faces; and the tube ·has at 
the top a coupling dog equipped: ' with 
corre8ponding recesses. · . . 

3. An appliance as ·clainied ili Oaini 2, 
wherein the internal peripheral surface of the 
annulus· and the external peripheral surface 
of the coupling ring are eonically divergent in 
the downward· direction. · · · · 

4. An appliance as claimed in any of 
Claims 1 to 3, wherein at the ends of the arms 
of the lever, box-Jike attachnients, open at 
the·top, ·a.re provided:fot accommodating the 
weigh~. · · · · 

5. An appliance a~ claimed in CJaini. 4, 

..__,. 
wherein- - the · box-like - attachments,. have 
downwardly convergent inside seating sur­
faces which are engageable by correspond­
ing surfaces of the weights when occupying 
said box-like attachments. · 
· · 6. An appliance as claimed in Claim 5, 
wherein pairs of stops on the annulus and the 
lever have: in . their· mutually opposite lateral 
faces, vertically ··. extending· · part circular 
section recesses, :and: wherein in the recess of 
one stop .of-each niutuaHy opposite pair there 
is releasably attached a pin which serves to 
transfer the impact energy to the other stop. 
· · 7; An appliance as claimed in Claim 6, 
wherein the . pin is made of copper or 
synthetic material. 
.. ·. 8. An appJiance as claimed in any of 
Claims 1 to 7, wherein two diametrically 
opposite _drive rams are provided which are 
pivotably attached to the underside of a base 
part of the lever, ·and whose piston rod ends 
are located in dianietricaHy opposite eyes 
provided on the underside of the annulus. 

9. A rotary appliance as claimed in any of 
Claims 1 to 8~ wherein on the top side of the 
le-Yer; there are attached several support and 
guide roHers disposed symmetrically around 
the rotatio.pal axis~ of. ·the lever and running 
on·: a frusro-conical ··edge of the annulus, 
which· edge. serves as' a race, the said rollers 
having · tapered · peripheral · surfaces cor­
responding to the oone angle. 
· IO; An ·appliance as claimed in any of 
Claims 1 to 8, wherein outside the annulus 
there : is a • rmg ·serving as a baH race, and 
is· attached through: brackets to the said 
annulus.· · · · · 

' 1 L A rota:ry ·appliance for the purpose 
referred to substantially as hereinbefore 
described-with·reference to, and as shown in, 
the accompanying. draw"ings. 

MARKS &·CLERK, 
Chartered Patent Agents, · 
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weights, can be handlCdseparately so that 
even where tubes· of>Jarger diameter are 
concerned. the rotary appliance in accord­
ance with the invention ean be employed 
and the handling . can:.: be accomplished by 
normally available <:r,n,es. 

WHAT WE cLAIMJS:,_ 
1. A rotary osc~IIat<>.ry. ~ppliance ~or the 

purpose referred to ·coµipriSing an. annulus 
which is detachably mountable concentrical~y 
on a tube so as to be fixed therewith, an 
oscillatory inertia mass :nl'the form of a lever 
mounted concentrieaJiy on the annulus for 
limited angular movement relative thereto 
and having a plurality of ·arms with weights 
detachably mounted. :· at . the ends of 
the arms, at least·• one drive ram cou­
pled between the ann~us and the lever 
and operable to :. cau8e said relative 
angular movemenf arid. around the out­
side of the annulus. a plurality of stops 
which, when each Qi' Sa.id .drive ram is 
operated are engaged· by stops fixed with the 
lever whereby the inertia· energy of the lever 
is transmitted to the annulus for transfer to 
the tube. · .... .' . • . 

2. An appliance ··as ; c1aimed in Claim 1, 
whereip. there are .••. symmetrically disposed 
about the internal periphery of the annulus, 
projecting coupling <fogs : with downwardly 
convergent e:Od fa:ce8;·,a:nd the tube has at 
the top a coupling 'ring ·equipped with· 
corresponding. recesses;• 

3. An appliance as .-claimed in Claim 2. 
wherein the interna:lpei:ipheral surface of the 
annulus and the e;tttemal peripheral surface 
of the coupling ring are conically divergent in 
the downward d4"ection. 

4. An appliance . ~s claimed in any of 
Claims 1 to 3. whereiil a;tthe ;ends of the arms 
of the lever, box-like attachments. open at 
the top, are providCcj•for acco:inmodating the 

· weights. ·:•• 
5. An appliance as claimed in Claim 4, 

wherein ihe box-like attachrilents, have 
downwa:r~Jy 5(>nvergent inside seating sur­
faces which: are: eilgageable by correspond­
ing su~S of the weights when occup}ring 
said .. box;;like attachments. ., . .. .. 

6. An·: appliance as claimed in Claim 5, 
wherein pairs of stops on the annulus and the 
lever have in their mutually opposite lateral 
faces, vertically ·extending . part circular 
section reces8es, and wherein in the reeess of 
one stop of. ·each mutually opposite pair there 
is releasably ·attached a pin which serves to 
transfer the impact energy to the other stop. 

7. An appliance as claimed in Clairii 6, 
wherein the pin is made of copper or 
synthetic material. 

8. An appliance as claimed in any · of 
Claims 1 to 7; wherein two diametrically 
opposite . .drive rams are provided which are 
pivotablya~filched to the underside of a base 
part of ~e)ev~r, a:nd whose piston rod ends 
are lOcatecl in diametrically opposite· eye8 
provided, on the underside of the annulus ... ·- .-· 

9. A rotary appliance as claimed in any of 
Claims 1 to 8, wherein on the top side of the 
lever, there are attached several support and 
guide rollers disposed symmetrically around 
the rotational axis of the lever and running 
on a · ffusio~conical edge of the annulus, 
which edge· serves as a race, the said rollers 
having ta.Pered peripheral surfaces cor-
responding.to the cone angle. .. . 

10~ Ari · •~ppliance as claimed in any of 
Claims l to 8, wherein outside the annulus 
there is a ring serving as a ball race, and 
is attached "through brackets to the said 
annulus. 

11. A rotary appliance for the purpose 
referred· to substantially as hereinbefore 
described with reference to. and as shown in, 
the accQinpanying drawings. 

MARKS & CLERK, 
Chartered Patent Agents, 

Agents for the Applicant(s). 
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