.0 3 MAY 2005 WD 02/ 055792 PCT/ USO1/ 44494 5 METHOD AND APPA@TU@
VI BRATORY KI NETI C ENERGY GENERATI ON AND APPLI CATI ONS THERE AY 2805
CROSS- REF glg\é% ;I:,QZRELATED APPLI CATIONS 10 This appl ication is a conversion
of and cla priofity to co-pending U.S. Provisional PateRCT/URBE#4¥hti on
Serial No. 60/ 253 684, filed on 11/28/00, entitled "Method and Apparat us
for Vibratory Kinetic Energy Generati on and Appl ications Thereof', and is
a continuation-in-part Qfgpa ﬁ})%m ycation Serial No.
09/ 724,697, filed on 11/ 28/ 00 entit od an par atus for Vibratory
Kinetic Energy Generation oWOVEMIGIENERGY.GENERATION the entirety of each
i's ircorporated herein. 15 FIANDABFLICHEIONYVEMEREDE20 The present invention
relates to vibratory notion nmachines, and nore particularly to vibratory
not i on machi nes havi ng nodul ar conponents. BACKGROUND OF THE | NVENTI ON The
construction industry in the United States includes highway construction
and nmmi nt enance, buil RERERE i i m ni ng dans,

machi nery rental agenc(%dggs gtﬁc N %%QWBQ%S 25 nati onal

i nfrastructur Anal ogues may. be seen around the world. These areas are
expandi ng an Rplicgtion is @ gprveision pf apd clpige aidnsiey to prependingit §i BredsionaRatoax anpl e,

t he U. S.ApplieatisipSeriiaNd, 60125894, tﬁredeﬁm/zsmﬂ &Shudaereis calls
for $23. %8 QB%EOB@ 5Ebe s OV Si X, years Atugwu&pahﬁgﬁevﬁmﬁgﬁgg%al

i nfrastruc Cf’p %‘E‘ﬂ%’&t@ﬂa“?‘bmﬂ’éﬁpﬁ@ﬁb@%grﬁﬁ Ragpui | d t he
war - r av cae@tuWoow/m&am ﬁed Bmti 128010, dntittedl EMBrB&iSind ApRfdh@TorSvitthtbly K3Rtic

redut 1 o Hhelgh Gk hd AShIch i Rorechle IR @Lck BTIENELE RL:EAUT PIONC L0 be

enpl,Qqyed. Present heavy machi ne equil pnment” 1's gener ot “modul ar.  For
exanple, a different prinme nover and set of tools may be placed on a
typical tractor but the prine FmEprornk BENITON00! S Within the set do not
vary a great deal. For exanple, the prine m)ver may be of different sizes
or sone tool meve nnot be said
to accommda?’el%resglrtﬁvgu%%%ers?r}ﬁ%%o ‘?%8’?%5%?"3@”% 55 devi ces
current IW“&%WWE@“@IWWWWS are dedr cated tools. Mreover, the

tool26 so provided may or not be efficiently driven by the prine nover.
Soni ¢ devi ces have been enpl ed |n certaln i nstances. However, these have
limtations such as mater P4 A N VIENIRONY equency mol ecul ar

vibrations, as well as limted frequencr es of operation. Page 1 of. 22 0 3
MAY 2005 WO @ @8%Tgien PEBiryBOLY United StaiS MW §ival tinsthudblidnAd Mintenance,

building construction and maintenance, mining, dams, machinery rental agencies, etc., that contribute to the
25  national infrastructure. Analogues may be seen around the world, These areas are expanding and must be
continually upgraded and maintained.

For example, the U.S. Transportation Equity Act, which became law on June 9, 1998, calls for
$217,000,000,000 to be spent over six years to upgrade the pational infrastructure, $5,000,000,000 is
estimated to be the cost to rebuild the war-ravaged country of Kosovo, Both of these massive efforts will

30 require high quality, efficient, and modular construction equipment to be employed.
Present heavy machine equipment is generally not modular, For example, a different prime mover and set of
tools may be placed on a typical tractor but the prime mover and set of tools within the set do not vary a
great deal. For example, the prime mover may be of different sizes or some tools of a different shape, '
However, they typically cannot be said to accommodate a truly wide range of tools, In other words, most

35 devices currently attached to, e.g., tractors, are dedicated tools. Moreover, the tools so provided may or may
not be efficiently driven by the prime mover,

Sonic devices have been employed in certain instances. However, these have limitations such as

material fatigue due to high frequency molecular vibrations, as well as limited frequencies of operation.

Pagelof 22



The present invention overcones the di sadvantages of the priogr @f{ not ed
above. In one aspect, the invention is related to a device f r3g if 8605 ng a
task enpl ow(f&ogg_g?ation of a tool. 5 The device includes a housin
cont ai ni ng &t 4242t one off-center weight, and the of f- cenfEM/USBIAH i s
coupled to a notor and configured to rotate or revolve to vibrate the
housi ng. The housi ng furt her SUNDMAR¥ ORTREEINVENTIONUNt to al |l ow t he housi ng
to be reno . icle, | is renovably coupl ed
RN oo B s flect S Bl st

to the housing-via a socket ) task. The housi ng
may be cou bt & agRscteheinyeptigniis solaed to adgpieforakriviaig e kelsenphntingyivstiohofishad. a
pl urdli t'?lle&few&@dﬂ&ﬁeﬁ hOtlﬂ’.l%. |c‘éut§ﬁﬁ1}ig Q%a‘é‘t%ﬁ%fﬁ&mteﬂvééﬂe alt&}h'eséfﬂ&n%ell\?ﬂ%ht %s cf)]fpled

ol 'ow ng.

| mpl ene tions of the [nvention may jnclude one or nore of i

The t ool P Lai et aneantesals FR o PYahs W p el e Ssie T ow e isesdasiudss aeris
calb: e | aglemslili;o atlovethe hesisg tobb sdeeablydoaieitsa mowt dnvehicl)| ARBY 8 renﬂ&}eibl}ctﬁﬁp'ied

tillers, oiRhSfingvaTREks i e scarifiers, conyeyors, W jiches,
scrapers,o m XIZS?IT S, sha e;trong{?rh g"es%g?'{oé:e%%nrast?slk Eheez’f’?sﬁgﬂ%ﬁe ogpjpdto aﬁ{']’falhfyé’,f

cut t er s, VRrs abyeicles 1 issuohytiat & plusglity of types affeelsmayde dovplorti tvgltousiys t her eof . | n

anotiter aspagiémentalfs b USRS dﬁ? %:ﬂ:hfd@ﬁﬁe%ﬂi_#r%ﬁﬁ%ﬂdp@«lﬁﬁg t’[ﬂ@%oﬂﬁapr%g%efl ?:{ﬁ-én gg 2

t ask em:%%ﬁhn%qvi bration of a t ool . e net ho l'udes prov
housi ng & PIOPIsiting efokores gieersy pebledygisrenchers, dhades, shikstsopHers plataes; erindess.ght
coupl ed tilgrsarakestampeegid Ggerk,i soified], dodveyddd, dtnched rscri‘éﬁ\(glﬁ‘:(&s, LRI sBERL Rodefd®

ev

Jof

housi ng, I Qo ing via a [ce.nmount to a nount on a
vehi cl e;deétggnga\%%%%ﬁ%g gfe,l[ﬁg%%?t:ér% pf‘%éﬂeﬁlsrﬁ’saf‘ “\"?f“aﬁ"as E?S%fket on the

housi ng In ppotheaspest, thednvergion s dixerépd teyraadsia mgthod of perfoohiug mysit dnployfuf vibewitiest a
wei dist . tddie TRY A linclulls BRAIIRS a RGRind Yot @%Y&QB&Q%%& 9%12{1 Iﬁé @ Lenny ST EB.
Stable anplltude tha

The presee'ri%bﬁl nvl§$t|on egﬁl o%/gsg{“ﬁgo an adj u ] ) can be nmuch
great er T Hah PREE PRARIETE SO togpiptg or rgvolye to ifraty the hoysiag: repeaypliewountingh e
force adhilwwsng visa Enipt nyumbioe notntan u aghicks }mofabp pplEAE toaNSs the ThRmpRASENt

i nvent i Qgaxacd - I j gue thap t.hat that woul.d be endured in
soni ¢ devi ces.tﬁe%gsnlpﬁggﬁgﬂ Pr‘ﬁ%%ﬁ%ﬁ& °§/%E%I"’éﬁ%‘7°ot€‘éeat°’é‘f’mglﬁunerous
frequenci es, Thepregens ﬂﬁ’élﬁi%h@@vﬂh%@g adyaptages oter prioheystomd. yThb pisehinveaion@plofe

f r eq0eney adjssdbhamiReder e &b bt Rch SARF tharftfiar W8dveddit e, TBL Qlhdlic 'dé%&at lons
of the %‘ra%dr&ulha}r &ool. Fﬁr.exan‘}%e rock ma]% break at hunerous

fr equenci 6& AT TE" SEPDIP'e G idn el apphigationss The Rresey diention achicvasdesh tophar i es

wi th t héatigos tharsthat tidepiuli;be kuiveed ér sonio Hevickd Thapredent &VEHTRY mhPbeddldyach: t he soi |
may "resaMBdus f ' The present invention allows such :
factors to be ﬁ(a)c\g%rn %%rrlglﬂltm'lsﬁ]feaErH\/\é/?;?t&d g{}faf th%eoe’(/lf%ég?nsmg% P?ys‘ﬁ@ﬁgﬁﬁ o 1y by
t he oscPPiegf wethasghe metrsial imitations pitheteacticular todtoFor exgsupleqybaek, majy ibreakuat numerous

asphal t freqiehdisgwhil @dphalfonty| oael eruBt, d¥RYRL S VR arids ;
anplitude of nbtion q%f; ntgo ﬁhe yi br gor%/jggevi ce. ?&rtﬁtehggﬁ%ﬁlh??ggﬁ%ﬁegﬂ%
directi on may then PRFE S f“F%l\f%gPP‘%gmd R frarngetiogy Thepeeseim invention #ows he

t r act or sush fastosgp byehicohee noves forward, noves forward, advancing the bl ade
into a new afgl wdik ' devi | DosiLELon . The ce , 1 n one_scenario,
be repeat ed 5000 t ?ﬁn%sde_vﬁ&eé?g%ﬁ n%thglg ﬁg}j‘gg?%byitr]eeors |a§fm S‘fﬁ%"%%?t%g?%cen‘g?f appear
to be cBffPKuEIEasPiiransigelsa Hade mas mornfamweidano ssplyltidpcto anenmivde of motion of Of

t he30 ol towdtegey Tivee. Theamplia axegiredtn v3§ (ERRIALuaRldls MRALT UiiSfid 2
nunber Hﬁwmefnfa&cl;reontthto%]li . The invention generates a |arge anount of
vibratory energy 1o as$ g mevRo moyes fEvard pdvparedivdlde Baanevrah &eston.  The
i nvent i eRtingpsiten. Fheimocesswiaf, iv prerntdnyrics bakpeattd2080 {6y parSBinits) Bucb Bety @ ety of

wor k enyliogégglgwgpﬁwglggdnﬁmﬁgi on may allow a tool to operate with enhanced
force, speed, or a conbination of the two. The invention may be easily

adapted to péa@ﬂtzgeﬁ)?fﬂ@ ipyenfioymgy ingigde one or more of the following, The invention may be

35  modular and may allow use of a numiber of different tools. The invention generates a large amount of
vibratory energy to assist the tool in performing the desired function. The invention may be made |
sufficiently small to allow use in a wide variety of work environments. The invention may allow a tool to
operate with enhanced force, speed, or a combination of the two. The invention may be easily adapted to
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WO 02/ 055792 PCT/ US01/ 44494 retrofit on alnost any current tractor or crane
or taxtavator, etc. The invention may enploy a relatively |6V\3 fyor E@wer
not or but %Jdclj 05Q,%zsel f-propelling in the sense that the device ma

moved by a containéd engine and the engine may further be P&I8PE444i ve
anot her device, e.g., via hydraulics. The device may enploy relatively
easy 10 fRfioh kR &bk in lieu of.or in addition to nore
difficult tor epalggr%ﬂg g:o%pngérﬁ(gﬂ{ <§§u§ 3%#?.;‘1‘2"5‘“053% gfe THSRHOf B E‘E&%Vefﬁgveé"dgv to
rotate oSSRy WERT Sistihe selbirpoebing il theyseuse thaighe devied hay by imavedy giosngded The
above oo aiieisind e ithch B A @Y Rdndifr BENE, o SiaIEHLAS, U SRR 70O

The devi .employ a ratcheted or stepper notor 1« ow t he &Vice to
drive d r%%ﬁ%‘f‘? g’%ﬁﬁ”ﬁ%"?? CORpQUERHY uplas %%‘fscl.“ Liey of @y in addlifiop togmare difficulp tsl repaar e
descri besgnipercotssich angeas. Hlixtdavibe. mayibe camlrithis Gl iy td@nWeﬁﬁoﬁQcﬂntﬂ? of REicAWIL €

may be j TRD i t drive || ey. m.l arly, the belt
pul | ey ya% i ica)éi'may bg&g]gtse??{%/dﬁggﬁgﬁgﬁegeeﬁoﬁ‘{fg nffbﬁﬁ%‘i?_é%‘i? fges 'ﬁl?tdfa@?ﬁﬁ%y
soni ¢ viPRigiadaichetagdier sopperancisr tofaleva b devivs ta dvive éritixbald, pldersofrenvlichy @b.i Oercan be
made  Musnbh GHveRlEIs aMidbbrided bdl@Pin & ' | Q. fore
appli catc'hons b Soni c forces ?eﬁé, S;e%&ﬁ'arg%%gl?gt?%&%%b@[ﬁogf g@?géd’g“e%’?yg‘? ‘E?P‘Q’ti ng
mat er i al SRRy e %‘Hﬁ?‘ﬁ‘ B yaway: hopsihpulleatingrry be casibrserchaseed, Thening i s
T ot sty et waich itk 00 gl o San Sl 1 =215
i ._asphal. Vi ing i
of the ?‘E\lt\p?g,%?el tglfral&rrqy %"ﬁﬁé"t"g%ﬁt‘“ unﬁoédapf’%‘iablﬁ FYPas %’H}?"a'i“‘%k%".““’f‘g"e@f‘ﬁ@lbe%vant ages
wi || be %ppardwit fatigieof eratingsusterips dusro hhbigh fraghdnopeit moa-serdh vigatidns rhuingl €S
and t he aclébvablewhicBRITE JBERER G NaGE. F&%Wo%ﬁem%&lﬁ%hﬁ t%eg’cCTi,@%' ON OF

THE VI Blg,sb\'gg?Y ﬁEVI CE 20 Fig. .S a schemati'c side view of a tor and
devi ce ACLBFdt T 8% @%%Wi}%er’ﬁ‘e’wfﬂt‘%éwﬁ?@é@ﬁﬂms berynshfor differemitggks.2 i s a
par tlPal per s f¥st adventageew!ldt appartit SoinGle dREpEA HaCBI G G G iR RO dI Nent
of the pffsent invention. Fig. 3 is a schematic top view of the tractor
and device according to the enbodinent of Fig. 1. 25 Fig. 4 is a schematic
side view of a vibratory device according to an enbodi nent of the present

invention. Fig. 5 is a sohaRRDESCRAPIIONDY PHE DRA! ory devi ce according
to an em%0%$ﬁlﬂgj@gggﬁ_ﬁ% invention. FIg. shows a detail of a |eaf
spring system acc NBER{AHYRY DEVIGEhe present invention. 30 Fig.
7 sR8ws a deFigi 1 isefschamatiziside ficw ot tRiiot HVALE Gfctiding ol cBodaRdaPsHaiRMseR! t he
present iRt ion. Fig. 8 shows a detail of a ratchet system used
according to_an enbodi ment of the present invention. Fig. 9 is another
vi ew of the Eiplods dnsriial Refspepiivg view, of Eirgptor 281 deticamsconding tewm anfbodimbitiosthe
enbodi nprkendivaatigevi ce provi di ng wei ght control that nmay be enpl oyed
according to itt’;_l,e(‘.jsprelsent inyentjon. 35 Fig, 11 shows a view of a second
enbodi nent of Bx SR Y Hfdhakrtgtind deyice pserding ieherpmpodiment effig.dy ed
accé? di ng t oFigheis psdganic sitendentfiacibratdry Gevicd ecblRWE an eMboeRf of@helphséfl
enbodi N"gRtaseh @ device providing weight control that nmay be enpl oyed
according to_the present invention.

Fig. 5 is a schematic top view of a vibratory device according to an embodiment of the present

invention,

Fig. 6 shows a detail of a leaf spring system according to an embodiment of the present invention,
30 Fig. 7 shows a detail of an arc frame system according to an embodiment of the present invention.
Fig. 8 shows a detail of a ratchet system vsed according to an embodiment of the present invention.
Fig. 9 is another view of the embodiment of Fig. 5.
Fig. 10 shows a view of a first embodiment of a device providing weight control that may be
employed according to the present invention.
35 Fig. 11 shows a view of a second embodiment of a device providing weight control that may be
employed according to the present invention.
Fig. 12 shows a view of a third embodiment of a device providing weight conirol that m&y be
employed according to the present invention.
Page 3 of 22



Page 3 of 22 0 3 MAY 2005 WD 02/ 055792 PCT/ USO01/ 44494 Fig. 13 shows a view
of a fourth enbodi nent of a device providing weight controlf BI‘M&\{ \r@gﬁl\ge
0

enpl oyed agporﬂl n_g, to the present invention. Fig. 14 and 15 show
first enbo % a device providing precession relief tRETGRY4484

enpl oyed according to the present invention. 5 Fig. 16 and 17 show vi ews of
a second enbodi nent of a device providing precession relief that may be
enpl oyed according to the present invention. Fig. 18 shows an extension

tool which may. i ment af rese i nvention
Fig. 19 shows ?3&%%‘( afoa%lt/embé’&ﬁlg‘%?ﬁﬁeﬁbceP%“Qﬂg‘@?’rgg W%“B‘F‘y Phe
present | Pm@meﬂ@womt@@eprmntmmyed wi t hout hindering the usual
functionality pf ﬂahd ?fﬁ%wet@ ¢t 8 ﬁ%pexﬁjaﬁﬂﬁnl%@a SRROGLITRRY rQr{essioQ?eth tﬁﬁ‘ﬁ%}r be

i nvention |r1 \Alalch arre IS | emented wth an asphalt cut
shows a dffapody a%f@fdggsét W‘?ﬁ‘?ﬁ‘té‘WG‘H’Q? be enployed in the asphalt cutter of

Fig. 18. Fig.Fig262hoshenviews1dd satBilllcmbbdimbi of i d6ied HrovidsRdckseion feflefidt mbly t he
same is ugeggnﬁ ac\é‘!)lg%lgbdﬂ%élgnt{n?él%%ne pFI g. 23 shows a roller which nay be

i npl emrent e an e resent invention. Fig. 24 shows an
embodi ment of Figd8shawsan extinsioeinelivdivh may hhinphemeitel vaitknme enisodinmpt cfeptedht Wi t h a
pl ate tam@&siof! 9. 25 shows a plate tanmper which may be inplemented with an
enbodi ment of {he present 20 invention Fig. 26 shows an enbodi nent of the
present i nvent¥i&ntishevAReE A vibreyLsrige qoeording o enerhogignentiof the preseatdaventinatmiag he

t ool . 1(Fi gemﬂayeshnmmnamh@meﬁnmmbﬁaamy@efauactdlestructl on tool which nay be

i npl emented W enbo the resent, i tion, shows
an enbodi ment %P Zt%%‘é“'sr“‘é%“ér? \?g&i‘ff’%‘ﬁ R li}ﬂletg is; uglgf ?egr‘i’%‘ﬁ
with an ¥olplicu@nri ||, Fig. 29 shows an auger which may be |rrpl errent ed vvlth

an enbodi nent ¢ nt of the
1k, 2 RfowR aematae SR ki@ nay bEte%y%Q mzﬁ%‘é‘@aﬁﬁ‘a f ee

present invent whi ¢ e sane Is I .npl aker.
Fig. 31 shows l%atg ggé@’ E‘g}" difhest Ohthp RSB YR i wehdbe same i vaed a’e#rﬁb"ﬁ’il% nt of

the pkesemfler. i nvention. Fig. 32 shows a dr um shaker whi ch rray be
et b S BT 0 i SR SRS B
35 cabl e- | ayi rijs @4 vhaws an embodiment of the present invention in Wlnch the same is nnplemented with a
plate tamper.
Fig. 25 shows a plate tamper which may be implemented with an embodiment of the present
20  invention.
Fig. 26 shows an embodiment of the present invention in which the same is implemented with a
destruction toal.
Fig. 27 shows another embediment of a destruction tool which may be implemented with an
embodiment of the present invention.
25 Fig. 28 shows an embodiment of the present invention in which the same is implemented with an
auger drill,
Fig. 29 shows an auger which may be implemented with an embodiment of the present invention,
Fig. 30 shows an embodiment of the present invention in which the same is implemented with a tree
' shaker.
30 Fig. 31 shows a tree shaker which may be implemented with an embodiment of the present
invention.
Fig. 32 shows a drum shaker which may be implemented with an embodiment of the present
invention,
Fig. 33 shows an embodiment of the present invention in which the same is implemented with a
35  cablelaying device.
Fig. 34 shows an end-on view of the cable-laying device of Fig, 33.
Fig. 35 shows a cable-laying device which may be implemented with an embodiment of the present

invention,
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Fig. 34 shows an end-on view of the cable-laying device of ﬁlg 3. Fig. 35
shows a cabl e-1ayi ng device which nmay be inplenented with a W dedfdnt of
t he presen%, d/ ion. Page 4 of 22 0 3 MAY 2065 WD 02/ 055792

PCT/ USQ / 422647752 36 shows a cabl e-spool attachment whi cECHASOH#494

i npl enented with, e.g., the enbodinent of the present invention as shown
in Fig. 33. Fig. 37 shows an enbodi nent of the present invention in which

the sane is j nt ed Wt winch.. 5 Fig. 38 shows an enbodj nent of the
present i nveirTI i ﬁsﬂcl?vfls avﬁ‘ﬂ%‘??"@ﬁﬁ“@’ﬁ?%wf}'gh 1“??6162‘?}%'%@3‘1%?@’%5’&?5?4’?@%@Qﬁ ades.
Fi g. 39thsheseent invention ¢sfshaym ibFig$8. whi ch may be inpl emented with an enbodi ment
of the presefl 374 [ | sty enoval. bl ade,. |

conbi nat j on WI%'[ h & Vi lflgﬁg}%h%&h?gﬁﬁggxﬁ%ﬁﬁ?%gﬁai ° B Fff'eé’EFd\Wt?ﬁ an
enbodi ¥R of the present invention. Fig. 41 shows an enbodi ment of a stunp

remo¥al bl adpigvesisidivsil YmbRlinichiUr G BiRbcRCinWnlidh idhicRDAHE KBRAbeRdiigm P esent

i nventi on. e'fibﬂ' 42 shows anot her view of a stunp renoval device
incorporamf'jling gﬁ? enbodi ment of the present invention. 15 Fig. 43 shows a

trencher bl aidie. 3ftshais anewifitrdladenplicimesytbe thpMnichted WitemaBbdimek ohe frigPr esent
inventi @Bkl 9. 44 shows an enbodinent, related to the trencher blade, in
whi ch soi |l separation may be achieved, as may be inplenented with the
present i nvekigi4@hovsiagtump emoyal Rlgdeqinsemiinatioh with afibreites benbigh menbe of Fi g. 44.
20 K g. implenhedvsitRaf snbiodin¥it 6FvhOfrestnt Rivaden Whi ch may be enpl oyed with an
enbodi nent of, tﬂ\%mprese t . invention. Fig 47 and 48 show view of a
concrete cuttert GERR Flpdiment; ﬁi)f%ﬁ?%‘@gwqel‘?’h%fh‘%&@ﬁ@%eddﬁmaﬂhe pr esent

i nvent | embodid@ntfef the pd@ensineantora gri d | ayer spool that may be inplenented with
nbodi ; i ilon.. Flag 50 sh . halt circle
o e ek s o SRUESAEH o NN B B0 Sl

cutter that nmay lge I ement e
i nvent i Y- g. 51 and 52 show post and pile drivers that may be

i mplsement ed Bk 4B siivs @ EORA BRI witkh nlah §c inpRrRAES Rt anleAY SR hdnPFher@ent 23 Shows
a rock ﬁ%&ﬁ&er according to an enbodi nent of the present I1nverition. Fig. 54

shows a view of an asphalt and concrete planer according to an enbodi ment
of the presdit 44Ehwyent éngrodiment, related to the trencher blade, in which soil separation may be

achieved, as may be implemented with the present invention.
Fig. 45 shows another view of the embodiment of Fig, 44.
20 Fig. 46 shows a front view of a blade which may be employed with an embodiment of the present
invention.
Fig 47 and 48 show view of a concrete cutter which may be implemented with an embodiment of
the present invention.

25 Fig. 49 shows a grid layer spool that may be implemented with an embodiment of the present
invention,
Fig. 50 shows an asphalt circle cuiter that may be implemented with an embodiment of the present
invention.
Fig 51 and 52 show post and pile drivers that may be implemented with an embodiment of the
30  present invention,
Fig. 53 shows a rock crusher according to an embodiment of the present invention,
Fig. 54 shows a view of an asphalt and concrete planer according to an embodiment of the present
invention.
Fig. 55 shows a view of a ground tiller according to an embodiment of the present invention,
35 Fig. 56 shows a view of a tub grinder according to an embodiment of the present invention.
Fig. 57 to 59 show views of a horizontal driller according to an embodiment of the present
invention,
Fig. 60 shows a view of a trench driller according to an embodiment of the present invention,
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Fig. 55 shows a view of a ground tiller according to an enbodi rrw of _the
present invention. 35 Fig. 56 shows a view of a tub gri nderl &c difﬁé to
an enbodi "G@)tozﬁl}cs ,}Iplz"le present invention. Fig. 57 to 59 show views of a

hori zont al "ar Pl rerfaccording to an enmbodi ment of the preseRCTUSAYE on.
Fig. 60 shows a view of a trench driller according to an enbodi nent of the
present invention. Page 5 of 22 , 0 3 MAY 2535 WD 02/ 055792 PCT/ US01/ 44494
Fig. 61 and Kig 61a0625heWmie of @ irbibEBicedEkdER QAL AL bndResaPOdi ment  of
t he preser)éi invention. Fig. 63 shows a view of a wedge devi'ce according to
an embodi HEAt of the present invention that may be enployed to attach the
attachnent tEglé3tshontslaeiewiobs atdge Yevite vdcading b arie@bodfidenSIT HePrefenSinAleBon BE " €€N

accordi p | resent invention. DETAILED DESCRI PTI ON
OF THE P%E%%ﬁ%%ﬁ%ﬁ%kﬁ%he}fﬂ%ﬁol& 935y Vi o\ schemat i o side and top
views of a tiigdtshovesahaiensiress acrorsing i angmboliment efiflpgdismeinyentibn. t he pr esent

I nvention. In particular, a tractor 102 is shown connected to a vibratory
device 10 104 via _a boom 106. The boom 106 is connected to the vibratory

devi ce 104 via a JHOWEER PESCRIPTION, OF THE PREEGRBED ENBOAMENKSs a suppor t
struct ure 10Bgdn2lam 3whiw shotajic fdvand b vied§lea ta@sRECeSice RSordiBS b aRS 08 hgr
aspects | i detail. . Referring to Fig. 4 and 5, in
whi ch side “an '? gﬂegte?%@?&g%ls%ggﬂ% f['ver’l f\%"%’f 10 ﬁéﬂ?ﬂnﬁ?%?%? Oaggﬁ'at?g ‘%(‘.’Yﬁe are

S ho%h_ skoﬁéfrﬂdﬂthoelallgﬁf The bromriBis torhiertdd 4o hhglwmoydavieddeda ¢ moirn &2, Vitke vbtaaiy box
110 Vi adevidd Poalihchided dubpthiSBuckiP3108 mt aatﬁ'lgatw%?)g ﬁ@.eTlﬁk%lgpegt}.,’as %%fa@.oﬁier %mbelﬁgh 'S a

housi ng}gt hat _al | ggvs | ndependent novenent “of the vibratory device ‘about

axes 10%°2%hgsews ‘}*n?"é%‘% tively. In particular, support structure 105

pO[ ﬁvi des an Refamdrg tb Fignieand Bdn gﬁiu!pmbrahd b Fidws, %ﬁcﬁ»@@, dmfé\vo%:beh‘eo'iy_ @egicg Mzﬁa&edf rame.
er A S as_are i..n .t rt.. Fig. rovides an

a0 1 1 o SndRiedlyS o Ak B BT Secls  estbhated Soah v et srer 1

nmouht i rF’g‘d Wsﬁfﬁ% &k each ef wWpdvisa hoymaﬂ!ﬂt llpavs ﬁl;dqiencammzhmendﬂ’cﬁesﬁmor@ devidai ch

tool _20b4uBoulias 1030ind R Wptively. 3kdAGIAR Bt Ahbid 15hebils af LR HEREHQDC) O

the far_fraon nd . aof the device may be used, allow ng vertical novenment up
and dovﬁ?‘}l’%ﬁ‘&&%ﬁ%‘%\'ﬂ%ﬁ&“’f %a“t"P'ﬁ'c‘%e“aaF' ther raquats pjag alprhsveod as weknowa i thesy Fe.

pr essurseprovides paddiioha view of thednibodienteeFigel y, if an asphalt cutter blade is
used, the b [ 1. t the s n e bottom of the

vi bratory dg&E %:og é%ﬁ‘?&gw}“%ﬁ 5683, %\%?t%ﬂ%ogf%%v‘ﬁ“&ﬁ@%%&ﬁfiwwBw’ﬁ'f]ﬂ?fﬂ t hat
may*%be W¥Ed Forexarmply ifysing eyikmingpellsr, disemsssd balave ke dee Sowt elubof shenlgvic2ayiba use@5

Wwhi ch  allewing 6riiABEloRmBMAPRIA d0fm MdRRowiePhe fRtoRL mmo@m@ﬁggu;&%@%gi ng number

er of o

of axles 118, 1O ﬁ\/nich rc% attached a correspon |r1§e[nu ]| f-center
wei ght STEIF Ao ?56%?’?]‘3 BYSTSELENH Plsnbalheiter Madelg ugsh, therbsttipositin may balios. Wil e
shown tnpubishe g ok the bajtoarof the vibatomadericd B4, HE, Fig dcang@sir , round, etc. The
of f-center | 118 at a. co an r speed
QU o5 commeabkafel (10 Raddl kb o) BBt Boon B R e T, 775
al 8 s B ag teliled & panberst byhg 120, rofatigs e fegorrespynding n@ehernfpkley B, t whishlarast t he

t ensi onitefied I RrrBRbiidink Mimbe Bt @A REME thAIngL h&ﬂin% Ezg%ggpgmw&oﬁkcﬁ he belt

syst emmaitefri st@%ilb%gt ' S V\o&ﬁ}hand becones | oose, er or tensloner nay
be enpl"6y&d t & ta w’btﬁ’ 8 FRystiapnae. fhe qareq magbe eqtangular, Tound, etc.
The off-center weights revolve about the axles 118 at a common angular speed due to a common
belt 114, such as a common double-cog belt 114. Fig. 4 also shows a tensioner or idler 116 that may be
30  employed o adjust the tension on the belt 114. The tensioner function is an advantage of the belt system: if
the belt is worn and becomes loose, the idler or tensioner may be employed to take up any undesired slack in
the belt or allow for different gear ratios and adjust the belt accordingly.

The weights may be timed in balance relative to vibrations exterior of the vibratory device. They
may be swiveled, e.g., via a ball socket, to relieve the bearing load from precession as well as from other
35  loads. The weights and the belt generally rotate only inside the housing for safety. The weights may be
rotated in either direction. )
In more detail, and referring to Fig. 10-13, a variety of weight control techniques may be employed.
In Fig. 10, a simple swivel weight 124 is shown. The weight can be changed by, e.g., choice of materials.
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af f or d| ot WEight JA piuts abput a phat 149 vig thalllaqfcketrléi dn thisreopbbdiméTit, ghe wa@t and 15, a
wei ght alltékﬁadpcb mat@wammmawﬂmtfﬂuu&é&cysh frath dadle! sha'ﬁ%%&&g kfp?ecesLl %} ul§ o
putting

enmbodi g, t is
excess st Fars ona\%ﬁql? Frstept 135 ffé’é“?’?tﬁ‘gt F%ﬂ?%ﬁléggf Bﬁ"’éﬁﬁ%ﬂt@m@@@t{?ﬁ chapgelFj g.
16 and Inthis systegp ﬂtghhaﬂllstlﬂm weighimay both ovesihdotpreb&EionVihe bhatiSs, hatwebat! lsikgaldnt ed i n

25 ot e kdvalp bot h
gurl gggprecess{i?;:byrd%dsemg?dl%%HEns %}Z?a%?eel}éql?yl c‘f"g tﬁ%ﬁﬁ %]TE%‘?WO ?nrrgx;

but th PeRifiG aopsieaationss reaphed opnyil precessiond Bywslangiearhi n t he channel
slot to r esﬂ‘hahaltll@‘oﬂeﬂﬁﬁytbeldaﬂﬁ bdmnﬁm%ﬁﬂfg'bfﬂt esidf €8/, 55&%&%&%&?&% 5
rrrmn

u nt i B%gﬁlﬁfgé #\Qéed Wi %geegr g %lg ?]“-I’;B%Wéf dﬁ%tﬁé Hpvieysss t}a@sg of the belt 114 may
afford a number of advantages If the belt requires replacement, the same may be changed by simply
30 removing a cover of the housing, sliding the belt off, and replacing the belt. The idler may then be adjusted
to conform to the new belt. The use of a timing belt lessens the requirement of strict and exact positioning
of the off-center weights, as would otherwise be required in a geared system. The use of a belt also lessens
the requirement of Tubrication as compared with geared systems. The use of a belt reduces the overall
weight of the system, and is generally less expensive than a geared system, especially with respect to

35  changing belt ratios and/or weights. The belt may also be tightened, e.g., via a cam shaft or other such belt
tightener.

The off-center weights 124 are revolvably coupled to the vibratory box 110 via a number of journals
150 (Fig. 5). During assembly, a central bulkhead holds the journals, as well as the drive shaft. At the end
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nmovabl y R R%"ﬁ ' e the le pring
sys?gm 28 IS quﬁm ﬁﬁ%%nﬁs%%?ﬁ#?%% 5 Ste V%gfel%ngr sﬁ%ﬁttsk'ﬁm Pﬁe same may
be pl aced at V@ewwWisrmr@nmm@dmtmnmﬁmexamamtomdemmmatmm t he

| eaf spg d}&r%ﬂ‘&ﬁ@ﬁﬁo@ﬁffﬁﬂ%ﬂﬁs reoeam&mm\@ rbih tuymaaa&uon%fhﬁe%fa&@ bfaf
spring Sc%’:ﬁ t.o be qté_s in a vari et%‘gﬂeaﬁsw bratofy device orientations. O

cour se, afjo bedised; ﬁg“’é’V% (P EYP <SGy é’dar@ﬂ‘i%ﬁ’f fool rolgtionamystked t o

rot at e piowded. bratory device as described in nore det all bel ow. Rotation

maysd urther e 1@4? S f/%gteﬁ{ S\ @ndddfis ﬁl@&ﬁﬁﬁude 4l 560 968 erE(\ndy o1t

speci ficati on.
known, and changeab

amount. The leaf spring 154 flexes with the motion of the vibratory box 110, but
does not allow the vibratory box 110 to rotate past a set point. By changing the clearance between the points
158 and the leaf spring 154, the amplitude of vibration of the vibratory box 110 may be changed. Inan
embodiment of the invention in which it is desired to have the vibratory box 110 rotate at a preset angular

35  speed, the leaf spring system 128 may be removed. In other words, by removing the leaf spring 154, the
vibratory box 110 can rotated to do work. This facility is discussed below in connection with Fig, 8.

Referring to Fig. 7, embodiment of an arc frame system is shown. The arc frame system allows the

vibratory device 104 to be swiveled in either a vertical or a horizontal plane within the support structure 108.
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As above, then, the device may be made self-propelled. Indeed, a mere frame may be attached,
sufficient to support the vibratory box, an attachment, and a motor, and the entirety may form a device

according to an embodiment of the invention. The motor may alicrnatively be provided from an ATV-type
35  source or other small source.

The motor 148 is now described in more detail, The motor 148 may be of relatively small
horsepower, such as 15 hp, but may still allow the vibratory device to be self-propelling. The motor 148
may be powered using the tractor’s normal hydraulic pump system through the hydraulic lines’ so-called
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The ratchet 166 may al so be nounted i ndependently of the shaft,that drlves
the weights, and can further use its own shaft to establish aa13 AY 2005
osci | | atloﬂ?g &BsHoat chet 166 may be used in either direction for ositive
rotations y u3|5ng two ratchets, the sanme may be cl ut ched ™ Iﬁﬁ%ﬁﬂﬂ“ for
reverse positive rotations 25 of the shaft. This maybe acconpli shed by

err}[ol oyi ﬁlmgmdzmhplihgsr cﬂ]mnﬁbxoremtxhay\MeH&a@xﬂlﬁh&ﬁ&ed,%&ihltHAE&verﬁ'aﬂfe Ptjgpes §1‘| }H&&t 9

i nterna e clutched so
as to engzg wﬁﬁﬁd e%bpa%r%ﬁéeg‘nl eg?‘%vf’ §te?5’8’i’5?t‘e‘6|°rcr?t8]l?kw’@§ may alse bhe ot her
rat chet e’f‘?ﬁ‘WPé cl utched SO as to engage the pulley when the shaft is

r ot at ed CounRketr e di.spl.aced) .
Furt ul | e){kgﬁﬁwgl% lrgg)g{rﬁfilrgﬂbﬂ| b%XflLalﬁlgysb Engetega% B@ﬁw gt%‘ d?rde HER t he
vi br toF‘g‘)’ a@mo&oe 34 dn Raawlﬂ%wwéfomm 11065 mmplfeépeﬂw @q@nﬁxﬁénftramot Hart cghe

r at chet comyctibe poitr159, fhel conhechai gy Ué@ﬁﬂﬁ@ta%dhdttﬁr dohRctibh ib¥frechBd ibrath ¥ox D€

connect xl,e t he r shaft driven Db e| t er the
axl e or rivesha e °
gﬁ]thé)lg&ﬂ?lé %anﬁa%%eexé %ﬁeﬁﬁ%ﬂay 976 gatgwndt Ar’r{%P B “Brog ’y
sel f-pr b’ﬁéﬂﬂll@dHOWﬂﬁleéldwblatomoelm iwperaralyduting leiding ofeegions, ﬁkbg &elxbbﬁﬂbutéta
support ¢ I , not o nd.t |rety may
for E“fﬁ'% Mg L HoRB ot Al AR b Pl o i T Tt o
al t g¢ na qag“éfc’gﬁk FleSush 25AT d'é’d’ trredaspinit vaﬁeﬁtowﬁxéé&me)ebmow@ﬁwthsmm $0
sour ce. asfibellovoihobucket & rbidte ﬂﬁiﬂt i st Iiobﬁfé g, Bboﬁﬁfoﬁ%t Q‘?t@b\'mg EE@ eu. £l gﬁafuoﬁéﬁhﬂay be:

rel a I 0 | ow t
_VI br at o{r)ﬂilc}égé% ?”ﬁove aé:h %88%’15*] éﬂmﬁtﬁé’n‘ﬁ%ﬁ%&‘e 8- ?}“%ét‘ﬁ'@)‘ Fled using
t he tr atotase oiordiparngidil lh;hd ﬂlalgiwmmpmmuwmaﬁmhtahdfcmb maliBe dpplikdasibthe tdolsRES'
so- cal IﬁglPage 9 of 22 0 3 MAY 1005 WD 02/ 055792 PCTI US01/ 44494 "qui ck
couglngs The notor 148 may be detachably nounted, such that several
difterent types of notors may be coupled to the vibratory box 110. As
not ed aBRREICATIGN®er notors or ratchet m)tors may aI so be enpl oyed.

o th ot APl pibion Sealy Bilatk fe Bt fopfitcg] Bt po ERIET i ek agm br ot or y
box 110d4vise.nspattiedargn cutling applicatiolss Sibfinay baat mlﬂuck&",{asats thaf p@m,ouslj,c onnecti on
poi nt 15fuafay SRR RAGHERBo RIS LIRdRNDY ﬂtgéﬁhdg%e B! nORINRSkiiRh Det veen the

vi brat or bg and. t he | oader 165 may nove
fro po? ficatigus, qarth js Guspd to ydergg ’%%ER“S Cﬂﬁleﬁefrcameswmmem I’Jﬁepphpcbhmuer y box

11& fenmf bamdh@wthgtﬂ@cqhmdmwﬂﬁ Ea%{ngem@ofmamlumfbiadflﬁiattﬁé s?lﬁé Q)tltcgurgeh t

cu in er e ecl a nprerials a my
Cond t ce R0t W BRm s KRy id dontt aof S siiedal S b freatbi r o
asphal tOiheteeplmhelsﬁefam@@eloﬁmﬂmgardmwwanwnmebeehoumamnﬁ;zkmbe so as to

al | ow tdagsuhibCicaimitn of @8 RbR RBOMyedibs P! VOt point, e.g., about point 161,
all,ﬁ%vm ng the cutting portion of the bucket to, e. g., ‘nove in a slight are

e transferring kinetic energy to the same. O course, it will be clear
t 0 one AdphalyCitirgr y skill in the art, given this teaching, that such a

t echni que ney, hig, foals
Appl i cation of v P@Bgdttgﬁge ﬁﬁ%?‘?yr%g{guroeénﬂ ag%?agw’t'sgﬁee@?qy tOBETFA te of the
t ool atWwiEsck thipsysthw, the thatertuspdynay uew(b@ mofton opeeating 4t (/080 tpoi. Suchist systengmay be
appl i CalapdbRof giiatity OMIALER oP4bbuticBo FBLIEK @ Forbe®Y Blcfi sthdk@n Previ ously.
30 A typical blade used in an asphalt cutter may be about 5/8 inch thick, 8 inches wide, and 12 inches
long. The blade may be of the self-sharpening type.

An example of an asphalt cuiter according to an embodiment of the invention is shown in Fig. 20,
In Fig. 20, the tractor 102 is shown attached to the vibratory device 104, which is in turn attached to an
asphalt cutter 172 having a blade 174.

35 Fig. 21 shows a set of blades 174 for use with the asphalt cutter. The blades 174 may be angled as
shown so that cut asphalt falls inward (between the blades) as the blades move in the direction of travel, here
indicated as direction 176. This arrangement also helps to make the blades self-sharpening, The blades may
be sharpened on either side and may cut in either direction. As the blade wears in width, but still staying -
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Alternatively earth that m ght not otherw se be capable of c tt|n may be
cut. In such or simlar 20 applications, earth is caused to §ogﬁ{j5

nuNer ous Cweal e%sefozconpressi on and tension. The applied Ki riﬁ#
causes the earth to acquire high nobility, easing entry of f[?soa/?{]ﬁ

bl ade into the same. O course, the above explanation is for descriptive
pur poses ( constryed _as limting the invention. O her
expl anat i gﬁé)ﬁée%gqf)r o’(/O#edrélés ?g’ﬁ”e\/ﬁp??‘f‘t? %%é}fawwd&amh%wtq%wo Pese
shoul d sistuligrdoysipioThenephalt autetbladeiaylss, égmmttmngdm;fmsteh@of&@anﬂ:lﬂé AaRe, with a

i nventi Or%hafgéld'ﬁ@d?iﬂ bl ér't&gls@ t&%@g%@welo%f etdliq (ﬁa cI;’lfel'%ie ng%gntl L be

advant aggﬁ usl oye ‘1‘15 orm aspha Btetf'® t he
mot or ‘?Fa%é a‘l‘?ﬁﬂ f‘@‘?ﬂtﬂém@afaitqnn@habla@%;@@@mgpmngwmna skymbam may
be céapabl e of gener ating oscillations of about 650 foot-1|bs of force on
each str used in an asphalt cutter may be about 5/8
I nch thi gtﬁﬂgé &é@%@?&%ﬁ&ﬁ%z I nches |ong. The bl ade nay be of the

S ?r{) f- y s haByemiteigng pieol tatis ateirep hﬂhdxfxteaﬁmﬂGFtﬂ had (Eeeﬁ:hitf}ige 4 ﬁi:ﬁﬁ Gﬂt%leﬁ‘ 14 vhrfetPdF

T02 1's sioiaennehifca B4Rk O oo e rb bl b s oS s e
at t ached ™t wiay befemed (Rie. 82 and 23)- ﬂQCWPlﬁgoléc%tromgsmﬁmbraWIﬁxgloﬁﬁhmhﬁmls a
set ab bnaélaﬁenhzﬂtoﬁm?t) bisaecibitd de metomka@idw%m&m ﬂiﬁente'c or%gmgwe)ab

d (between

angl ed ag | s | nwar
thg bl ades Pﬁ% ’HWP’ﬁggﬁ?"i‘%ﬁ?‘} %ﬁ% mﬁlf‘%?\PB'Fe Hethig case. g Rf@f@r@de ﬁaetthﬁqo@@ptp:on
176. Thi 36%havemgmswithin fl tigletibt peontion weIkeo idamstiloadnrs: is ok tirhal eRi ng. The

bl ades MhoinRGhaPRA P gﬁmg hgr side and may cut in either direction. As
t he bl ade vvears I n W&Q Eutt%s?‘?ll stayl ng Pagel Cof 22 0 3 MAY 2035 WO

02/ 055792 PCTRefamits h@h@@%&tw Tqlipre the same et yuobre on bearings erdractiaft and tap happosi t e
si delfi f virying bdREREd SiGenRBd. Mso RSy 6Qn "@Jﬁe tﬁe‘4 ouﬁt'dgbgﬂ%%'tﬁg{ﬁﬁxla%}ybl The

asphal t te I ade a cut | SC_I'nstea a so ade.
A Bl e, GG T ey I o o e e b i sttt deviegirmke o
asphal t é@mqmat e, ¢ etendionteol U7, Thomatidnogtht hibragiyseiler Eiovidedby tdMEbme”! | ng of
t he bl adgevaad Ia | on life
and shar gnesso‘ﬂé’sswwil tﬁéua%c%cﬁfﬁ{ g%%q‘ﬁ%ﬁg %gé"v‘& Mﬁjgﬁ&h"é@a{lﬁﬂ%‘v{‘?{%{ i s
at t achedPEHE H%‘“%S@FEW&W‘I{"@B‘PWNO (seen in Fig. 18, for exarrpl e), a

vari2ty of onhmtcmghﬂmﬁaé 1@%1@&@&9&11@9&@%@@1‘1& QEEIE%) B0k etig'glg{g:h ho an q

swi t chi rorme
23) . Th?% engi§l 8{1]11? k%"fgﬁ «;}"Sfig‘}b eT?/’i“B‘P‘h‘F"S PW%GRPO?EPG’IW ¢fitherdgige t ool 10
The ext ethsfiore. ithnsé Ommsmm@ag@atdommﬂwm bdixylimtinay bdfhed i VarRuiepaECt OF

168. Thegafng th t. t ool
170 may esb 6 Dl ??gngnpﬂﬁ% zﬁ&iﬁe paﬁnc@nay%h HBJm‘?ed tJ} % élate g!{hlcﬂ fan thvg V%&?ﬁ%(]%%? z on e 1 630

have neaﬂg"e\%#"chrPetSHW?lF%#@ Phaﬁﬁad @xfeeew ahemmns a7 be aged tn sffecmbylenginof then t he
di r €2 i oshafd’k “dhile”, Wmagamm sBiIn t@Xdhss, mﬁeéﬁt%ngtxﬁlﬁﬂﬁh@rbekﬂﬂloyeh@moﬁ%ﬁﬁe& {ng

and mmy SESdErt B Nnbd DSt Py T apen e AR STt GO St ar
t he samefedny appbigehle td varisusather tools tdseribed here owell.
By switching with a blunt but strong blade-like tool 182, a vertical concrete breaker or destruction
tool may be formed (Fig. 26 and 27). In particular, vertical or horizontal destruction tools 182 may mount to
30  various sockets of the vibratory device assembly, or to an extension tool 170. Different sockets may be used
to allow for different amplitudes. A downward pressure may be created by the boom of the tractor. Two
destruction tools may be used simultaneously (not shown). Another embodiment of a destruction tool 258 is
shown in Fig, 27, where tool 258 is mounted in a holding device 256.
In a related embodiment, a post and pile driver is shown in Fig. 51 and 52. The operation of this
35  may be similar to that of the destruction tools. The post and pile driver may be a pole 232 or 236 that is
mounted to the vibratory device 104 on the main shaft for vibration along with a downward pressure force
from the boom of the tractor. In this embodiment, as well as in all other embodiments described herein or

CL
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device. In fact, nost of the tools described herein may be nown%ggmeither
to the device directly or to the device via, e. g., the exteNs t 2615
170. The nRig BRs&b,the vibratory roller is provided by the vi

device 104 as well as by the tractor noving back and forth%@&%g{"ﬁ“y@oil or
trench while creating dowmward pressure using the tractor's hydraulic
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hol di ng “gRficEen"2h&” d Waﬁtg rce on,the

downst r ke but not on the upstroke
forces t Mile into the 5 ground on the domnstroke and, on the upstroke,

the attac h e it thpeitmnder odisid diedvah B4 piggedie ydnﬁte‘d’ 8 shp€ard chBrot e BVRthe mater

st r ok 3 i} d
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Fig. 53nﬁfeﬂa§§1@1 thn@;@%sher 251 according to an enbodi nent of the present

i nventi on. E aﬁfg at ed 0 enbodi pent, the device may be used as an
ext ruder . 18 Yhelhowsayiey of gn gsphalt andGoprspieplanst agpasdimmia ap embedistyiobthp preseut 1 t Ue

of its amnnon yinttigs @uibeditnemthrrtating dnOWEI0 iBREN dAG s@A81 shék ﬁﬁ%%rﬁé&%g@if’lopl ate

24734 S Ve her tetl al ent the throat of th
crus her&%)“?/fegrawh/et IFB% §elt§2? nﬁ% lgh’rrec g‘%‘(ﬁ A?“ Ky norps 179.

pl ates. The Jﬁlaétlémmﬂﬂlsle@&m 88 thogs & ue\tr hﬁ dramnetillep Bdcoridiag tooh chheliR&GE biltheat | ON
of the prethfiin@hionD OxXFi 59, tﬁ&’m@tmg drum is replaced with rotating tines 181, which may well be

mounted on a drum of some sort. Other embodiments related to this include stump grinder, rotary broom or
sweeper, or wheel saw.

:.

35 In another embodiment, Fig. 56 shows a view of a tub grinder according to an embodiment of the
present invention. In this embodiment, tub grinder 183 is rotatably coupled o shaft 185 which is in turn
coupled to ratchet 189. The vibratory box 110, thra motor 187, drives this ratchet 189,
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connector 239 that has bearing pivots at both ends and which nmounts near
the top of the first crusher plate. 15 When the vibratory box JoRef@f exg35it
forces thevesgésseiusher plate toward the second. As rocks gf r
material enter at point "A", they wedge between the pl ates Ig”s]‘fﬁ%’gﬁﬁ%st

pl ate noves away fromthe second. Wen the first plate noves back towards
Its maxi mum oscillation towards the second plate, it crushes the rocks or
other material into smaller portions. These snaller portions then progress
out of the crudharothatenpoditiént, a5 Sown Rt 1Y, 130) thdieti R f tes.243. and
247 are anpg QB RkSis . B oggﬁni.n of tfe A g?soaenug#%tsﬁ%e@é“tgwtl er
portions at "C" 1§ One & forf feviee haf mpsboemployed & shpkcitheasts off of wavittei e sait iso,

i .e., the Tafsanrioys fuif freesand ety rebar ger rocks are crushed or broken, prior
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poi nt " C' ateundsiypp Byaming eRideAle b iBraf iZific Minnky L@l n9R OGL NG ext T uded.
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embod ment, Fg S50 SFAGE Jh¢ 9m5 MY alsp b5 lerdat the battew, ige awesdln diagaalzfrom that
enbodi nentkoge. Pher plaseraismayibaued s thacirciknistanieGlicr83, Tntehte il Stk mp&-ﬂgr&[(?uﬁh

repl aced idetuh &) RiplBG & 1RES \Whi : | |. be unt ed on a _dr um of
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br oomor *EWELIFEPY 2hrafifyal pockesmayIs used inpvatios dncatiendxadheebnttory bl 196 Slaws a
vi ew of aswhibongectimder according to an enbodi ment of the present invention.

In this enbodi t ri . 183 is rotatably coupled to shaft 185 which
is in tam coupl e(jbe'tdz)wulr?% 8#@*?;1{1’8 o arf fhat byireplaging rip 136 with arermibpving atereeerid,87,

drives t hif&davige grpbe n8lg intdlbperel bRalaf, T2is\We, AR/ 1R 5D 292 wolI Battlh to 2 BRRPeither

e uspgl ae. g ppi iy e e dpsgrer Tl n A Or i oy sy mevR e o7

be u as .a . nyt_tr shaker. Int
devi ?Z)dt H%ff“‘ﬂ’é%‘ B"éfegﬁﬁﬂaw&d{u@s,mk@g-,tMt, etoit Kig. G2 fhowk amexantple bf Frel BA@GwsaNe
i's true shaier Lankaogrips b battel bt hEOF aVudALLly trees. The device may be

outfitted withan.,arm.190 that pbe screwed into the extension tool 170
on a 5 proxi mat?eplet%; "5‘%"3“*‘#&36%"@@%?5&‘?1 hoppepsyanks, hirlepfica nut tree on a

distal end vi 4" #rofer qnbodiment va shoiws icHigsa3 364 fnd 38 JABIELIAP BovidB¥aaf fHdsth Bke fnD €

devi ce t @raskddbérfion. Mt $16@d DOV a5 CFs '139&111@?::3?}(?6%&1%@%%%#%? 0 Eg%ggfr{,faaé Lge

may ffectively shaken off The arm nmay

Spri %3 13Iiayt%ﬁ§ten %’%/ﬁflgé‘é’%ye'g‘mi%eﬂ?"@\%ent damage to the vibratory device or to

the tree (seeReieging Biparticlar ikl 34pge @ab@@dymgae&@?gm@wf% ci,lga%% 5;3[9 ard that
irection_ o Vi DT a

the 1 g gl i 34t i SRbrlRl
For oxang] ok 80 s g bhaos Bs S 8. A eprigigmices s i copaveir ing.

appl i cat ftll?ﬁ?ﬂ‘t%ﬁ‘ﬂ‘lﬂtélﬂftd guch as a trencher blade 127, may be used to cut the soil into a trench shape.

The cable-laying device 194 may be guided into a section of ground 125 in which cable is to be laid.
30  The guiding of the device 194 is assisted by vibration of the vibratory device 104 and the blade 127.

The tractor 102 may then be driven backwards (in the figure shown), guiding displaced earth into
inclined channels 212 and 214 as the same is cut by blade 127. This also serves to clear a small path
between the two channels 212 and 214, In the center of the small path between the two channels 212 and

214 a hollow 216 is provided in which a cable 117 may be disposed as fed off a spool 202 (see also Figs. 33
35  and36).

In operation, the backward motion of the tractor 162, coupled with the vibration of device 104, feeds
carth into channels 212 and 214 and away from the hollow 216, The cable 117 is fed down the hollow 216
from the spool 202 and is so laid between the two channels 212 and 214. As the iractor moves backward,
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a shaking force in a direction parallel to the ground. Thus, aqn? 40 may be
attached at the top of the vibratory box 110 as shown. The sa i/é?i‘d o]
be placed @lp §iRsR9ttom i.e., across the diagonal fromthat shown. O her
pl acenents may be used as the eircunstance dictates. In fadtCl/YVat4fbst al |
of the drawings, the armmay be placed at various other points on the

vi bratory box 110 to effect a different type of notion. 15 For this reason,

a pluralj f. so ts e ed .in various | ocations on the vibratory box

110 1o ol e AR ERarRY e Sqvall 7P s Goreh gt ot e THrand e tomand 1 o 1

{ hat 3y ?ﬁﬂ“ﬁ% E}gﬁ ga;rg mg@smdmll a@ﬁt. amiimndyn@;lﬁe éllamea, iebiRdd, viatdgclﬁlla@@l%/d;[)tceh”?y

e made § : e, 1 arqer, .grip would attac 0
dit B4Rk 0[§l %ngng?r 115, r;l?% ?eugxgisap?rﬂxungtgfno%% of Blgt"ﬁg‘f%‘ﬁ

a barrel_either  aroun rcu encertner X 4PH§ B ot t om
ends. Of 110dtsheva inFg 33 byrlowtds-hredad arety 135eand Sie g2l apptoxinnleyndiion offiarcitghgs but

al so  orblatie UPBis siRAA & Fif-33 By doubRInBided £iof-121 9- 32 shows an exanple of a
barrel or dr I sh%kaclenr ?4# hat r'Qs a barrel by the top and bottom ends.
Other items wWhi CheRsy Bé'& ’gllfefﬁ%‘ﬁi’ﬁ MIPERATSRd L hprenain afies aiting. adincdledd? et c.
:j n anot Hey beiibutereafithe open asdao®iwo kipid Ring 411 aaamaﬂaybaaﬁpls;lig nﬁasﬁsil%ﬁ% b@eyhthiﬂg

evi ce ' : invention. |t shou e noted that Fig.
351 S°1 oot B2 R Ao M bt RIS 10M BB e ol Pl A2 o e Rt b
seen poili? lowyea guifle Rakex 19 may bowsployRbt grids theyabla tqube fromtilogdtion @ Weitgnch34, t he
cabll® | ayi ng idemipeani@4otd ast Be Rhd j e jece 210 and two
si de cuktei.gglogfﬁp“?ui dj, gfi%jeeces Zoﬁéﬁﬁkiﬂ%teﬂrﬁag?ﬁgg%h?gﬁghg ee%éetogﬁllbfaionél so
enpl oyed 10f <P e[s?eﬁ'barﬁ regtgpqtions i be psiermpd bypach. Fordrample, shetbtadn M evts the ade
127, nayoibey keingatibtaedbadk ahdiforts ti dsseiunilipa direbiioR REHlIH ouhf EndGRBbARichiaNh BY

devi ce 134 ' i . ection .o round 125 in which cable 1s to
be |aid. %%h@%ﬁ%&%&%@g %ﬁ‘g"%%?}’f‘sc‘é"“ l§‘£lt°i%§ S alPWAVRRIYY SRVEEF of t he
vi br at orf{feddls sare arplificd g with enqyvitreery mpdon ditksion srdcdsdire bhQEr maws, thewdile dr i ven
bacHfiar dieodiare idvel itlghr, i TR to Eithclithn dhARbBERH, SBALSInd b Qidafig e

e ) I's al so

channel g_.2- nd, 214 as the.sane is. out by blaoc Mi's serves to
cl ear a%gf%rr%n% P‘%%Saf%“"ﬁ%é‘ &be ERidling Risoes oo othorvpordsy the soilds copyeyedpbomg Bt er  of
t he sgagwdﬁyammﬂhmmwﬁHEM' ghisce2dide gsuapmfam aa?t{ciea hdcﬁan&llf u'tréd(
provi ded in why d . S as.fed off a spool, 202 (see
al so Fi gs. 33 .35 an%@leﬁgggggﬁ%%yF%%B%%é%?’g“ﬁﬁ‘[rﬁtW" i tract or
102, colpiveriions! tephuigyes. \Hepsnding emdepth apbspil canditions, fobtegeaaveradanay inciemse 00-60%annel s
212 26nd aitili4 s@edtaeyoy200300%.t he hol | ow 216. The cable 117 is fed down the
hol | ow 216 rom the.spool 202 and is so |aid between the two channels 212
and 214. As {‘%fgmﬁtg?%gogg F’rﬁ%&‘%&‘c‘k‘%\?&‘ﬁﬁ” mpspbattachedp tipzxtenspn kaal172Q05 WO
02/ 0557 emifierbfadip 302 Ard 4spRaally hussfid arr dsphalt Suitfrg el shied U0 wivh E:shibPdl §laemad back
I Nt 0 t hgn bdteHgD m d.the hottom and _side cutting and
gui di ng ogioﬁcg}s Z%Qan%?%%%?%#%? ‘%%;t?r@@“ﬁ%gﬁec %En&%]?%@é’ﬁfh“ﬁ“ BEPERE via
osci | | atPorPugybladey cap e in boudiregiions of travsl. Jbe oy albsignawiiel is bsm bbby Hie 02 al
appRDxi whdnegolip thramgh ﬁm&h&t&ﬂh@ﬁ@ﬂﬂﬁ:ﬂm@ﬁb&,m%e%_asp]agipsﬂgﬁﬂﬁg@%#up gfl 9- 33 by
0

doubl e- . Qw_ 123  and the general approximate not’ion he cutting
5 bl ade%ﬁﬁnﬁgﬁgﬁlﬂwﬁmﬁ . 33 by doubl e-headed arrow 121. Referring again

to Fig. 33, RefemingteBignt3 hidnclen228ieshonr elichinlf) bemdvaitawBisly edplopdd i¢ Ut t i ng, and
8 cabl CookbhaidFRHAR bl indhbRPin Qlradull® @R R nal kR f b Bor 1 2N

113 may lae enpl oged to assi st an 0 d ce |
and placed in a hole to dig a trench, For example, once placed in the hole, the trencher 228 may be vibrated

30  with the vibratory device 104 in order to provide a cuiting action. The vehicle attached to the vibratory

device, such as a tractor, may then be moved in the desired trench direction in order to cut the same. Ifitis
not desired to dig a hole in which to place the trencher, the trencher may be attached to a ratchet device (see
below) and forced into a section of ground in the same manner as the tree stump remover described below.
It is also noted that the trencher may be the same as the blade 127 in the cable layer of Fig. 33-36.
35  However, in the trencher, portions of the cable layer device are removed as can be seen in Fig. 43, The
incline and length of the trencher may be increased relative to the cable layer as well in order to, e.g.,

transfer soil to a surface conveyor (which as is noted herein can be additionally powered by the vibratory
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extent direct the notion of the vibratory device 104 to the various cutting
surfaces. An upper guide pulley 129 and a |ower guide pull eyg@]&%ﬁh%ﬁﬁa.

enpl oyed t QP he cable to the proper location in the 4%? It
i nportant to note that the connections of the blade and of H h

pi eces t vi.ce IIo ssentlally different notions to
be perfoéri)er‘{;eg' g%ﬁejiaea“‘&u%%g}mchigﬁ té @TW‘*BEH‘%W‘FP&“W?WW bei ng

vi br at ed®¥EpR and forth in essentlally a di rection paraIIeI to the ground

and per pendl Ctph R dE;Sén&lH@outi?é cﬁﬂlﬂs &qﬂ:‘%ﬁwﬁ:} thd'Gm g )(e%er \?étg%}ﬂ%gltge:ﬂ qra i he

pi eces, cou led to the tigid W a Vi
same ar e“ P4 Tk, W‘W‘WY&@'SW Bf th¢ wsery Thefrencher Idayrf@‘dmr mcpnmmle otlges toblly@udhraact or
noves’ tdreriipalibthie) gtc 15 pi eces are noved WI th very little friction to a new

Lo a new I ocar TARRERFBRIAh R th ik BE 0 Dis Slplimeptmsy beeaer spmionsl | 1o
convey ed®gtrlig As shewn,dlukaliuts §44i246, esl 248 taycheantivnl Ylade Izm/anelﬁ ﬂarlicﬁlﬁ bﬁldés(iwg

i eces Ofqghgngloa@n t|on as estj mat ed
Phat canie: ng.%@. SR lec By B0 LD, .6 b il Wi St ol ety
conpar ed brtomn EI?‘WF m?%@fﬂhedfﬁﬁéé in Swﬂlemhrmp laparsaé prtith Iretivid exsimidiment,

condit i miaﬁonafmi-ag@ey@@\zea ash, amasu Bfay RASE 1o es by
200- 300% Ref, rrl nlﬁ Fi sgt of ts%gr?%{?eggggwm{ é}ﬁ@%ﬁ C%%

at t achecfoestpo {77 et &Rt dbor‘i‘kf’ TOSS-2QEEFPrS, j0ppuY |9ihaReBVeyIIS Gw@d@'@p@&‘ﬂal ly
usef ul ivibreterpbex it the fitshibmejseavhete a&’seibﬁfb ap e chss), the dORMYork @8 RippéteapFbralar pened

bot h . t h tory..d d | t
Chown) o etto 0 Nty B e SRRl B skl e etie b s bn” "

d.rect.c?ﬁ@°?datl %@%ﬁmﬁeﬂfWéhﬁ/MWa@@r@ﬁesuwbvmg@ewmoﬁ@suevi;ym@ 39, 25
wherl5goicogmiuitafeti gia adikage.e due to the pendul um notion, will raise the

Referri n§' | 0 de S SRl B BRSO, 2 SR TRl ety
enpl oyed @Pﬂ Se@@nﬁﬂ“ﬁ and ‘Ghi-shapedhsestions 291 eSethd blade 2a3 ehdRtes isﬂhd&%f bthtlcRr , the
sane rra)&aa&ﬁa@&ﬂ%@%&ﬁ%rdoﬂ@ftﬁ{%@ﬂ%io&%es c%rﬁﬂphftstpﬁxg ﬂ; :as”tﬁ%% to dig

a trench. For exanple onceaéf ol'e
vi br at e @8 piiHo th gane Thebask of thrasgtions 24 bare bant wmerwhich epmlallmeasphaht ti ng

act 26n. ﬁhﬁdVﬁhé@h@ey&t e bled ch@attti‘eaiem OFEaRIN, 116K 6t im FUED TS ACT OF -
may thegn(p;% er to cu t he sane.

trea g" de é)ench directjon in or
1f it is eS| re Ve E CWS T NG RSN atdgesgpisese Altpraatively tkerhlade may e
trenc heP“fﬁ’ﬁ‘y‘ Pﬁéwaa‘tdpafgh@&e tsphadt, leainghiem fheaftesiencfprdsyer offagdhatvdo bandl Jvarieath i nto a -

sect i onTAY ol@5PaR et bdirsk Bty SATRATRINS repover described
below. It is_also noted that the trlcsaed Orw(%m% %‘Pm?ﬁ%%ﬁﬂ}ﬁ ‘as the bl ade 127

in the cabl e™AuRhsr srghodimegt, shown inFig. 453 lipgidws\gas contaiper2emey emueted adpoe'ntl ons of
t h§2|&abthe blady/238 fol eticalbura e, ¢, gnwgﬁdd@ésfeaﬁ&mtaemﬁ%{le¢eﬂm§h tOﬁnﬂa?* m%{aﬁ Ii., pcl i ne
and | en e increas elative to the ca ayer as
vel | i n&%{r&é& F’ pltepe%t %gﬁ%pfqr?vg%%?ee@e@g gvice g e“éﬁ'ﬁ?dé@‘e@@hveyor (whi ch )as is
not ed herei rﬂne@nﬂleb@n@dmem thataf hnyoppotvsacheia bimilicRestedi hiyaie @mplofRa 0w thidsyalkrm, 22 0
3 I AVY be clear to one
ke ik benCr (UG B o NG B inent s dexPEmy 6 nar ow, 1 or

of skil] t
exanpl emcrﬁﬁf“{aﬂg e“gtffé'ﬁ%ﬁbﬂﬁ‘l‘ﬁl%W%@G@Wﬁﬁqtﬁnﬁﬁﬁehelmmme@nvemhe same may be
used t o cr edVenamtinpencréte, andiowd in Mg, 4¢hﬂ38dﬁ'&s&&9&éb47§e%re§'ﬁ£%&%ﬁgb?¥ nf;}d%e needs

\?fe ; : Pgaﬁtﬁﬁnﬁmgtg}q 3 rd@é})%@ﬁ)@ Wil i is .';.Illljtiletd% e ijolpo%v% l?yoarng eer sgéeht?urck&e(s)s%ladé 24S9l:n?lule
smmltaneously pads 251 strike the concrete with 2 downward motion. ‘The combination of the wéakeuing of
the concrete by blade 247 and the wedging and shock effect of blade 249 that is longer than the thickuess of
the concrete causes the concrete to break along the scored line when struck by the pads.

35 Extensions of this embodiment may also be seen. By adding multiple blades and staggering them
one behind the other across the face of the concrete cutter, and adding means to maintain a specific cutting

depth, the blades would last an exceptionally long time, especially as compared to carrent cutters,
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A variation of the trencher is shown in Fig. 44. This enbodient may be
used for separation of materials. As shown three cuts 244,-3236%@‘(31@@?48

may be madgdosmRéasle 228 and in particul ar bl ades 244", 2%’%’1‘ S?Q%%AB
Such a device maybe useful in, e.g., placer mning, where gol chU S

woul d genera . Sl t he. botto The sane al be usefu] in,

sanpl i n% var H‘)%és a;/lﬁ 'Es‘g’&gn glg?( r?pqop "Fﬁsg"“é‘hﬁ'ar‘%ﬁi’?"f%? I3 0P jn 2 similar

cr 0ss- cd#hion by the vBaring pallRr desoriiedadbdvenaxyepbior heingglated sightly yoonaihe furfade. Bomyvef, r OmM
each of &id@S6 spoti $30 may BFRGGH 4 Y&l tdr, o b f?sghalt Eeﬂrf&gﬂe@q{lﬂvan;e‘??#ﬂ&olg . The
cross-convey%%,,or any ot her. conve%;or 5, can be driven o Y e vibratory
box in the f § todfig Bhafortipedence ek of seregpdydeplpsyatem istshovirp dy i systema the
suppor t edbriwyry device 64 oséilidtacdicitlating alnli@61 A0S0 e BB 6 Budf 1k RAGear e

general | justabl.e, A vibrati eyqr. be. el oy and substituted
Por 1 he BLrH KRG ool 212,275 01 BT B 1] 26 Pobiohie 200 B B o pstmainibe. 104
as 15 comrmerBrecss 269 and 261 asotuit rkehayigacto brframé 6 Wadnakesyitaatbry device\ok&Miie® bnedwdp) ind e

whi ch Mgy, Sfoal : : cla- shaped sections 245
and "T- shé;s%%é sec%?%ﬁas&lg%{f%l}l@ g@ﬁ%l%%%ﬁé%etﬁ% ¥ ‘é%sgs"aé“’s‘%ﬁ%‘r“f 1“851? ot her
such mirdrirable vitgtiops, Mostsiapdardropkoicrepns pscfseratits seafiand pfiweighted fiwhied evdtheons 241

i f e patebham‘smtt&@c@ﬁmmhévi&sﬁohfa&l&t@fﬂAmétwog&éehd't@ﬂ'&wéﬁyﬁmﬁﬁo‘m% OraiyTe. The
back of the i ons 241 are bent Evvard whi ch el evates all the asphalt 20
PR Tipwes fh derk

mat er i al®PE OBy A gty making the matepiplion gre semen adwptaggorsly

| eavi ng skghily aitherge] ace. |1 bis nmethod allows for asphalt reclaimng which is
desired for saving energy and resources. Alternatively, the blade may cut
only path \/I%é down _on the asphalt |eaving roomfor a fresh new | ayer of
asphal t TOPISEMEOTNGBATEHETS 0.  The ol d asphalt of course may be rolled
and 15anped pRefiring © FRE2H) By ARNRIRAME h BiRR AP plPer@foRhd16 the SIARRALIENT  Shown
in Fig. 4§rlasade!s&1%lé& or gas .cont | ner f45 ‘%fa%be_rmunted adjacent 25 the
bl ade 23%"F&F “ETPrL TPy s Foniyns the ratchet {65, 3 Boring opeggtion mjay b perfgimed he oot
| evel umeiployjnbmell34 (soe debdhig. 22 which Kleows smavger deily; ajifoepooptratiohnf akdi@ans provi de

t he ove ' 1A I C] t her.. enbodi nent. that of
an openfonartetsGRulte} shaSRIaL UG Rl ot i Tkpec 09 pRL L G TEHY
however BSFHAY dighesxlesshe mster b collinear wilhthe ailenfhe boray Thrsame mayisd it tly e

I NCEO neobtd gebh atlelyi ce nmay be increased and | engthened, in a simlar manner
as above, topl

fer the.soi.l to.another conveyor. 30 Wien cuttjng
concrete, as sﬁ?ﬁf\%ﬁeﬁ‘ﬁedﬁ?ﬂgmﬂ‘}‘eﬁ‘%&*ﬂ@{“&%’?ﬁ?ﬁ‘ﬁ%%ﬂr%&%&u K85 oncr et e

by cut t fhatfhe snsermex bevaphuimp ifidesited.deep a sl ot which is imediately followed by - -

anot her sane j .24 | k. 0| | 251 strike the
concr et gﬂw ﬁ%ﬁgﬁ%ﬁaﬁfg&%ﬁ@&#@eﬂo&tﬁ%ﬁ\%ﬁﬁﬁﬁ%ﬁ ¥%S]é£€/fe§2ﬁ%?ﬁfl%%s f the
concr et 87Ysyhal is pamallsl fo the grqund,suchgsdgshavn adiE Shdcnd @05 Bewevers infthesefesu@a het hat i s
! Fn@fer t baéven off thetraolor m@mamﬁéd:m f:r;ltyfixh@:sna@ﬂ?i ﬂi@foﬁ@i&%d e ﬂéf('ﬁ‘oréiﬁ Gk @:fﬁg?thaagls‘sak

al ong e when. struc e pads. ensj Qns_.o I'S

erbodi Bk ot bR Gy LAE G Bl chid i B Pisiadi Pt 06 SIS B8 JeP FHEF ¢ hem
one behthadriveshafivlisiab endd 62 sk thatiikee shme i parfillel dodoth tha groetdand tietdi éctiorbdTahoehsnn g
means tgridiBiopl N @ specific cutting depth, the blades would |ast an

exceptional | ‘BJ‘ ong tine, especially as conpared to current cutters. | Page
15 of .'2 2 B 26‘6%’%%%‘@5@%@@%@3@;%&%@%%@?@&& @ Fig. 49, a
gri Iol I aglmwf] herp @oiffi ﬂwﬂ'bﬁﬂoﬁ _idemb .a_ﬁ@ld)ddﬁc{u[%l?ﬁ&é plﬁawﬁli_sig&g& abriﬁiﬁt féﬁﬁ%@ﬁe@eté.?l‘h@ bei
simlar I to t.he vibrating.r r glescrj ed above, except for being
pl aced Ef ‘gﬁ?‘?é%@"a%g‘\%"e”et“ﬁ%f r e?}f’%g‘. heﬁé’ﬁé‘{?@ e Tol0P-q | ayer spool 230 may | ay
down a grid Ip#s same coyfiguraion Wzl devicegnayfbe croglogedis samdmbainl pigy oleatsnt Hebever, in

this embodiment, the horizontal bore is replaced with a commercially available pipe cleaner, i.e., a large

cylindrical brush. By moving the tractor in a forward and backward direction, cleaning of a commercial

35 pipe may be accomplished in a longitudinal direction. By the rotational motion of the ratchet, the
commercial pipe cleaner may be caused to rotate and clean a pipe in an azimuthal direction. Of course, it

will be clear to one of ordinary skill in the pipe cleaning art that this system may also be employed in the
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Referring to Fig. 64, a vibrating sloped "rock™ or screen 2 d?%@‘fs%ﬁtem S
shown. In this system the 5 vibratory device 104 oscill at’ gs deidlimt i ng

arnms 261 awwdh @@3s70p turn. Both these arns and |inkages 267 %ﬁl% 1480 271
are pivoted at points 273, 275, 277, 279, 281, and 283. Bo?ﬁ 8 and si des

of the linkage are the sanme. Braces 263 and 261 nount to the tractor or

frame. When the vibratory device oscillates one way, it noves the deck 255

in a direction opposite to that in which it noves the deck 257, canceling

out nostabseupiEsiraeipt dhatiihhabickas follometios pEtheeotdr, c@pﬂedmmemraum@m@ wepar at e

shaf t araoaghftomg{atpﬁgpgrsyv\heel or other 10 nechanismto acconplish the

vi bration condi tion. he two screens follow the notion of the vibratory

device 104, tHETHERF ‘ge§i7s"€§m§?fh‘“?“69fé¥e§mteﬁ@ﬂmk’§as‘f\iﬂtcghﬁtﬂh}s;ratmmgslmhe

gtr eri _?_I 158 driving rasahete 66) nmm@m%teaed 16 lwhﬂhilb‘%ia Cffat}&;e@@% 'iﬁf anﬁd EM'D Y:j Nf52

ci the drive shaft distal én

per Sg‘nad ﬁ’g t%?‘gtgﬂtlsg{g% 'ﬁ%u%xg%tﬁh& %br%org de‘g%%/ et @g’l’ﬁﬁ%’iﬂﬂ’ﬁl&dﬁ%tﬁé 2 teac @bl oyi ng

t he rat cfeve. Thewingh Wrbﬁ Retaldatigulieygndpay teniadaforay denper Tas ke maphiidxd Ng

bor e 184y tigRediRk » dr . al t hou h ation
1, it Sy FroRraPoC s P URET T il be ot B OB RGHS

of a vertical or horizontal bore ogous wth
respect ToSyeithateaching,of s speriloation; thptyasinys otwwh@teﬂ yevippuwacksapgatedwdilaine axl e
of the rnthoingheosefdickear with the axle of the bore. The sane may be offset

by way 20 of ear..or,_a l.Lt .shoul d be not ed that i n such enbodi nents
the auger %ﬂg ?%Fl%éoﬁbgﬁe %26%‘\”\%‘?“% g eaeyal ip popbinaien withgar may be
in pl umsmbﬁdl@@g pFibainveationos illessmted| A bladec268yhob which ¥eNbekhs @Rl Eﬁéhilﬁ%&ht he

di stal - ebsheaionbhi 208 is¥fad bibdee k3o v'ib%cgy%%w%ﬂﬁ Bt SR % aral | el

to the %gund such S isS'Shown I n |9 an % hese
figures t 196, anowenyl siation fop gantba establighed. |B)tnl€tcy1grth¢bbd@mmht he

bore f ortwathd smereesenmnﬁmems :thstrmhatpl | 60osdipid hﬂmpe@m@hfm{rao,} Bsmtq Iﬁmﬁm on of

m)v n n ase, eferable to use the sw ve
A9y B Ip DS oK o bl Sl S ot e esnabome ST comme |

par aI I ePﬂﬁmmaisthmesﬂmﬂmmpuwmon of noverment of the tractor.

Both verti calan@ a I ck-coyp).i ng at
the drive Sh%%@%g&%&gﬂg%eﬁﬁ%%&éﬁs%&h%ﬂgﬁ e%)%l %()lr’f/ P/lreé“gveégg

| ocat i oA PP ST 238 Brlpdes A mgin caftop lpde24 astl a sdriweof; dafove,dan blies 242.aTlshet
devi ce mmin cailts blalke240 s@astaBovp, e’[flfecfﬁlmlﬂés il@lnﬂy faﬁc!v; R Fibih R@eeF ﬂE&%«f’J&t as a'ﬁetttg' IS

ol eaner Molt Bty Gltrobid el T8 ARt et B Rsok BF MOBIRAVo 1, 7y bifenisn vi ¢
a commefisis@mp ymbtb%ﬁoptaﬁblé tlp igppand; | Te sither casej thestympereth@wgieay ripydly melint ©atle rhstigsh. By

movi NG kdiRnd haf biak Abor [0k SRt RRRI AL ERCH] 0N, cl eani ng of a
conmmer ci al ﬁ&% may be acconpli'shed 1n a ongltudl naI direction. By the

rot ati onal Rlgde g be m3de 9h £-2.» ligw metels i g 390,800 i qhass. CThe savermaymizo be
caused thin, e.gt pexantiyl/srand :&a@e@e ok éhe 8ide A of bARR andli Mﬁ%uffﬁfént t&%ut GRS, 1t

i | bs DeyebARindl o‘aﬁ&d‘BfthQ a%d%ﬁISkbgl i 3 b Drefos Goamneh Z%Tatl@tea%thett e

syst em nay
02/ 05579‘2%#47@05@@#11144@1&3@5%@ cQB‘Puﬁey'rmOrdénBIdnvél'thataecmﬁl shdfl ey ch@ikoudREMS Or t h
not i on @fbytiki@mitfeGAt@Herng0Mpl €d Wi th the vibration, may be enough to clean

the pipe pe rRe?‘emng to Fig. 50, an asphalt circle cutter 234 is shown. Asphalt circle cutter 234 may employ a
cutting blade 235 as well as a shield 237 for deflecting cat asphalt away from the cutter 234. The operation

30  of asphalt circle cutter 234 may be that the same is disposed on the ratchet 166 where the shaft of ratchet .1 66
is vertically mounted. By placing the cutter 234 over the area to be cut, and lowering the cutter 234 to the
asphalt, a well-defined circle may be cut and the asphalt removed. In another embodiment, the asphalt circle
cutter may be nsed without the ratchet 166,

Referring to Fig. 57 to 59, hotizontal below-ground drilling equipment may also benefit from an

35  embodiment of the present invention, in which drilling speeds may be enhanced, especially when drilling
through rock or other hard materials without cutting an open trench. Typical drilling machines 193 rotate a
bit and drilling rod 201, 201, etc., underground and add, e.g., 10’ sections of rod as they proceed inward
with a small pilot hole. As the end of the rods, e.g., at about 100°, a larger bit 203 is installed while the
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Referring to Fig. 37, an enbodi ment of the invention show ng g neh is
illustrated. Drive shaft 152, driving ratchet 166, is shown Hi¥ et §§35

connect ed #wm yd/0%612218 having a rope 220. The wi nch 218 By, 15?%&/4 éaat ed
using the notion of the vibrat ory device 104 in conbi nation #

ratchet 166 as descri bed above. "flie winch may be a standard pulley and
may be made for easy nounting. The sane may be wound in either direction,
and may preferably be designed to not "free wheel". It will be clear to one

f skill f. f thi f t t hat
of oK L1 SRt R Y FRSREDG, 00 (S PEC LSO 0oL
conveyor thrensh the hgm¢rgfdoomplatingtie berigg. Mpl, tha the Mba@rydde, mhirﬁﬂnmaﬁycdam astgerh T or
t f t.h
stanmp r em\éﬁilzblﬂlnﬁgo R e 'ngdgbr\ﬁiﬂﬁéﬁlﬁ (1%1{5@8 %ﬂgﬁl@} SFome i he i e‘l %tgnlgé%ih

illustrate de 226 is shown unted sdcC
connect i 51f plarkyveghen the drilling sysiem issmploves| bﬂi@ﬂéﬂfs mtﬁ@lewmtan@my devi ce 104. By

havi ng each Cﬂmhrmﬁtbrﬁﬁo#)nl) Eﬁtates%%ﬁndl@ﬁh%ﬁiy 199 vih H@rafcﬁét %ﬂ%@ﬁ slﬁmﬁl?%ﬁrf ul
rotation g r.ﬁ\? San 0e oesﬁgw wpeﬁ %é % a(tzhlln D ade such at the
same essen RARS AR} Sindle 213 is diigcp by sf "‘éR‘g’ﬁS Vifpderabeng t he
vi br at or 9SCdb¢$,GféTammmbwem5ntkﬂhehahet Whifoh aitldthe dmluangey &%n@,&fg e eribusin

enter a ﬁmtmﬁhsegsﬁwﬂ%r@@ géamggesopﬁ%&ﬁ uagrgsglg ”?% RS S t her

uses may. al so be envj sl esi ree s rsion
of this BW&]VH@HP‘%@@E’@M‘?‘FIHNH g. 41. InFig. 41, a stunp rempver 238 is

sh owmo St u rrp FigeD\Rtws 3 Ss?atédrbﬁibbtﬁlﬁ&tﬁﬁ'ﬁh& ﬁ%&%rly lam&q 041—% Qttz?cﬂéb ifa RGlch §fite f

e.g. fanuﬁl ades 24 ILn cutter acts as above.

fan bl ades ¢ doyise LR i ?Wf&y“r“s‘h‘i"ﬁ& g frpispl %P%ﬁ'éppa%efr%laﬂa@c%ﬁﬁedwwom hoI d
t he st anfslatimeto thgdrenching asgénatde22 1 Tiepdsiticdpproxidékly such s mﬁtlsﬁdvﬁgnl?igesevl bratory

devi ce 104, gAY, Alstors b oliRle R $n wﬁ@l?ﬂ:é%&%xgadngce lﬁg Fis'a ag ! %gf‘gr ound.

In eit he{z% case, the stanp renover “and t he

mai n shafd>: AFGERRE2 5\%’\‘1”&‘“%%%én%%“lﬂuﬁ’ﬁtqzén%v’emszzf’dﬂ@hdwbmrﬁ@cel@l The
mai n1dl ade rrememmdles Soppc@te@by, an3hd Eh\{mfé%h@keierhl stall® 300 OQf: Bt kiafids 358 ThE

same may a te and shar pened on one side
and of P\éﬁ%pﬁ \t/rmbla?ﬁl%gfﬁl?gﬁ‘g‘i‘g brfa @%ﬁ o i deicy mai shafthe si de and
bott om end ofVmia@nsoﬁmPemnbmlam/mmﬁddsmen@b 4 defcr@tlindxed ca¥ kddEtadie for tuBr ough

t he cut . gabigell Akl g!a ul,l e or4 .co pul | ey
in order to dri ve%ﬁ%@%@g%%g%tﬁ%%con {P%‘ﬁ’léﬂ’?zﬂ?ﬁh%“ P%ﬁ;]/ | t ent
r at chet i TJC RBle raichete Mhis gpiusihigh FF‘Q”‘@G‘“*S 2 cempiiseeh the slides] e cut ter 234 i s

shov#®. Asphal It“dllIieah&mﬂﬁiﬁfﬂza?é’oévd@ycnﬁﬁﬂﬂo%/“h@ethoﬁ%& Afpekablb A0 Fitgdoty REetiE! | as

a shi el e romthe cutter 234, The

oer iatt i g% ;%&f eﬂ%an%ﬁ% ‘fptphca %#ﬁer%%pgékeeﬁggﬁ%ﬂﬂ‘?c‘w&lﬂ’ q%}?@d’g’é‘% ofithe di sposed
on the riayesta: Wlebﬂvmcepwnes foltadapabisf of atteirdigetic objeds ofShevsvehtiohik Is ymdemwod ed. By
pl aci ng &&t%e%%éﬁheéﬁﬁlep?&%uwmt&%%ﬁ&c% Q&n@&ﬁve-ﬁm e BHRiEd, as&.ahhe cutter 234

to the E al t I'-defined circ % noved

I n anot NP4 ‘Efd‘?er‘?B?Yf’emP?‘?éne&?m&P?hWFemaybeml@énomm‘sebmdrmxﬂmme t he

rat et dbibus tRefeant didiagrytskill i e ard ZndiiResSRriattey @ @D eadHPRgadr i | i ng
equi pmeng,.. al so benefit froman 35 enbodi nent of the present I nvention,

i n which i ng speeds may be enhanced, especially when drilling through
rock or ot hel*?f’h%ﬁ’aplf—‘xﬂteefﬁhmﬂfxbw ltlﬂwytakamwmngbeaufdmiﬁ@m tongnetions Indpi cal

drillin MkRE Thelidd et §s @ed tekeln 843G %#ﬁolt Lﬂ(l];ntge £ oﬁqgﬂmtgogl%af als nlee

under groun d a : sect] ons rocee SWEFY  with
a smal | Pr TS R opaleopGinf g g hecs O30, whengsed i ina olsombodoon, e ger
bi t 3203 may emply al'dhesgs b’ localichetivelyagaller il wii efengiodor tangfd P renches may be used.
When the device is used as a scraper, tile, asphalt, or ceramic may be removed. Smaller models nay remove
building tile, tar paper, or other coverings. A long single blade (not shown), e. g., bent at an angle outward,
may be used to cut roots of bushes and small trees by circling the bush. While cutting at depth, this
embodiment will serve to cut all the roots. To anchor the various to the device 104, a driven wedge 233 can
35  bewused o “jam” steel balls 239 in a friction fit into the attachment tool 235 that is otherwise contained in a
steel box 231 o the like (see Fig. 63). To release the wedge, a counteracting oscillation can be applied.
Reduction of rebound in, e.g., impact tools such as destruction tocls may be accomplished by provision
within the vibratory device 104 of a box partially filled with “shot” or other heavy but movable materials.
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WO 02/ 055792 1' CTI US01/ 44494 distal end of the rods are wthi rb1a Fit 191.
The larger bit cuts a hole upon its return, pulling cable or t 8 ir%‘réezggs

t hrough t hevd omesetezand conpl eting the boring. Note that th "&é{ﬁ} ?M box,
in winch node, could assist in the cable-pulling. One of t 3

difficulties associated with such systens is the sticking of the bit on
rock, particul arI y when the drilling systemis enployed beyond its intended
function é{&% gﬁre Vi bratory box 110 rotates a spindle assenbly 199 via
its ratch ?‘F&“’b “ aggPlqratestovisrs enaxizi peint, e phot wiltigether on e sidgofitirbok ogposife t he

M Mt enri iy Ibew““’ﬁ? ) oo o Sink 88 S Bkt Y

drilling %}iﬁcreafﬁ{ﬁ 81 ) ,eon%mg?g %ﬁ?ﬁﬁ’ﬂ e‘@‘ﬁﬁﬁ% backigto tacdaregs or 9t ey

t or que i nefusEg ﬂ?aﬁ%%mftﬂwmb@maﬂ enflincing the destravtive dnergyipasdel] torthe tﬁx@éi Am%ﬁﬁlﬂt Wﬁéﬂ ses

cause g h mtoﬁh gdgr r

rel at ed :pr%d(%% : cb@leavm %mlélt&gr atory g%\g/‘{aég%@ip mo'lg’g'lfihcsﬁlé‘ feﬁ)“lta

trench drille mﬂiﬂé‘“&’e’\;‘i’%@ni‘ﬁﬂe%&W@W‘\%W@%@Eﬁtﬂlﬁ‘eﬂgﬁhmmmswtqdmtetaypr cal

;:ar bi ﬂe t fagp echn mrdnvﬁgufa&het&l{ae@@atbtean m@&dshﬁékrbnm;aﬁ%e toél%ﬁﬁtthah Y?stdh%ntbgﬁ ¢ o of
renchin y. sition app elly such as |n

o 60, AR AR THE ol rEleh a ReR okl LA HEvesah 6 Py ofdpinmelings |

att ached @@teébx hoofifwicisioping Wha@ Ze. vibknaynieice ﬂﬂﬁvdﬁaﬁ maaorreamyaraaﬁiﬁm&m Gpean

out puto 22 %gﬁ] 104, he, tromel is
support ed %ht an end‘“%ﬁsf%‘* gsnr\él'reg{uﬁﬁh%k%{ﬂ 'Eﬁle% i ??’Stgmt Fgl P st ands
on a gr %’bé'ﬁr“?e&ll‘?@l 'Fﬁ‘é’hilg‘B‘#WIeﬂaﬂ%Héﬁ%@lSMYbﬁmdemzﬂib‘eampﬂalmgdbmft he

device's spad-rap afthf dhaft Maplid! TE6 Sandk a&cﬁﬂlﬁlslﬁﬂ*a%lhﬁﬁ‘e?ﬁueﬁi‘k@cdﬂpﬁﬂgfopio%e of2hise

exanpl e, r 8w SN 4 S [ for the tra
dewat eri ng e\li/!trCa csg&%%%ﬂ e usead%vg?gst S@W&ﬁ?ﬂrﬁﬂﬂ@ﬁ%@%@%&ﬁa&m

driving teRestenispeed thag lsﬂpwﬂlattbmwhetmds I@alynﬂmﬂnggéus toldpsesedal ues, and

th bov ti
I e e G s ke A
cl

Appl i cat iBHeleni %%aneE%er%Wmmﬂlpamﬂ% ulnalrmlendcrbtdrmn‘t@e of
the i nvenddnbmneWhidseesdptiity dﬂfﬂaﬁc RbfRér) S bahis fdikdnliod 1 ARARLR P lnoRt t Al R‘#u&graf he

obj ects Qfq &l under st ood at the sane Is nere
repr esen%t i veooa1[I é{ﬁ ﬁ egt?té’a se(l:ngn% ﬂ? ﬂ??rv@'dfsﬁgléeﬂﬁe ¢ WOQ'P’GH%]H”%W“P%t
numer ous 121 §91pede boknewsfo @m Oﬁibd!m gkifbio the am vt expreagly eorpor@stihein byRefer@RE OMTE

knowaoor aﬁcre@e RN e 5o Acof egﬁafam Wdradh . 2 Rﬂ%otolfe Qs%d'f‘rardé Skl ' I in
the art, thg{;e varatrons aref t Sa
i nventi oﬁ:l plipa SiIc8 and 9yery ropiem sensht t%wolm@ymrqswwmoqummm@r of

di f f er enencowprsted by the presenacigims, aﬁui'tﬁéi@&%ﬂ El%men{%@mﬁcﬁéﬂm or nb@&d $p in tﬂ@

herein i h 0 t al so |ndee

vehicle éﬁg%{aﬁgﬁ a‘g&at? ?Q%‘%@g ¥ cﬁto%h %ﬁfeﬁr e‘ﬁé’%/ ?%l?}“en&ﬁ@@"f]%&f W?FK%YI
roller e F@H@IP’WBﬁﬂY regikpd injide Plaies. o clas clemgit byreinis ‘m:bna:emuédemﬂer @ provisions of 35

al t epmat Uyt 11, gphd16% ﬂaaﬂmxﬂtrsfexﬁés&m&&eﬁ%&né & hﬁa@%&&nf%{ -enches may be
used. Wen the device is used as a scraper, 2t aspha or ceram c nay
be renoved. Smaller nodels nmay renove burldrng tile, tar paper, or ot her
cover i ng¥haids Cleingd &: ngl e bl ade (not shown), e.g., bent at an angle outward,
may be used to cut roots of bushes and small trees by circling the bush.
While cutting at depth, this enbodinment will serve to cut all the roots.
To anchor the various to the device 104, a driven wedge 233 can 35 be used
to "g@mnt' steel balls 239 in a friction fit into the attachnment tool 235
that is otherwise contained in a steel box 231 or the like (see Fig. 63).
To rel ease the wedge, a counteracting oscillation can be applied.
Reduction of rebound in, e.g., inpact tools such as destruction tools may
be acconplished by provision
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Wr t hin ‘t he vibratory device 104 of a box partially filled with "shot" or
ot her heavy but novable materials. Page 18 of: 22 0 3 MNAY 20850%@{ 2005
02/ 055792 PCT/ US01/ 44494 As the device 104 accel erates towards a Traxi mg%q
point, the shot will gather on the side of the box opposite the maxi num
point. As the device 104 strikes a gﬁmg at the maxi num poi nt, and
begins .to rebound, the shot will c to nove in the original
direction, driving the device 104 back into the target or at |east

reduci ng the fo‘&\%e .of the rebound, enhancing the destructive energy passed

to the t ar]get . fEFg fr reraming @ tesknmplexing yibraiont e tool, camplisteg:vi 2 a

spring to the boxawj,hi I uld agconplish iml]ar result. The

mai n drive shaft é\é\%&%@a? %@ﬁﬁ gtéel%f\éal Jé%esoﬁﬁzgﬁ%{ %etlglg’r ﬁﬁ -Cepfgr weight

of f Swei ghts, so as to cowpdddetosa nicast &1d édhl_‘ﬁghﬂ:ddbirﬁ&té Bﬁrév%}v‘éh@tvi&}a%? the
i

creates an inpact shock on the gri\(e tool shaft that is driven by e rpm
of the main shaft. ThPUSHSEht Bensige dugher daclydisgerdevipe afounh o atlowl ther

drive shaft at the rat i by the off-weight rpns.
When the vibratory dev?%lfegil}g;tg?P?%%+%’¥d§%ugf€rcd§§%§€?"%98Fé’ﬁﬁ\ck’ﬁ’b‘ior, the 10
slight nomentary Anlepkasmovablp cpapledab the housing aid avsekdt 1L BRAdusingh & he
hydraulic system |f the.shaft is driven by a nechanical coupling and gas
engi ne, provisions naypeﬁ'@%t@‘ﬂf’o allow a tenporary and brief speed-up of
thdOshaft coupl i nguchThatsthé dBuliBy REFBELJ i re-li.ke coupling
or torque release device. If agsecondéds}%l;f%ﬁoggp@rs%l th{ H’Q\(}gv?hdglf’&an wo
belts shoul d be used -S‘Jﬁhﬂla(féphb‘@law@ftmsgémolsdnashbéd:ot@ledaoﬂmnﬁisﬁgl speed
that is |ower than the ratchet speed. ldeally, timng belts could be used.
15 Accordingly, the scope of the invention is to be l[imted only by the

cl ai ns appendedhéidevdto of alaiin 1o Guhicredd et Sol ReERBkd ﬂdﬁlme%?g -ngim' . 3
reference to ap el enent iﬂrilglgge singul ar is not intended oulgrégllrl] 0 ZOf' and

only one" unl eSEEHNEFT: Lt dienghgrdhlades shakarse rolters, rfamds grinderspan
"ong or nore". ik, rakdsiaifeR, grid Mhef BGLERAR lyalents to the el enents
of the above-described” préfef %dn%e odi rrelﬁgit%’ {:%Ig@y%rrs’m%%s%?peﬁ’%?r%one
to be kno¥mdt ﬁshakjefs%cr@ﬂm,o?@bmadgsmlgﬁdm (tjcioﬂls, tdn'_éls{icﬁtfje&g Q%[Oﬁmgrlﬁfééwers, piped )

i ncor porate ref erence are intended to be enconpasSsed by
the present C|§F%&:%{Y}}%%{}§P?ﬁql{stﬁ@feﬁgt necessary for a device or nethod
to address each and every probl em sought to be solved by the present

i nventi on% for it oqﬁ%e enconpassed by the present clains. Furthernore, no
el enent, tonpohdiithodior pesfersing adaskiem Jrangyvibsadion of b o) tdneprisiig: | nt ended to

bezgledi cated to phs; L whet her .t he, el eqent, copponent, or

nmethod step is e%@% t @0432%?{021%? fﬁﬁg?‘%éeaéﬁ i RI-oRpteE MR1ghtdbe obheentar ei n

is to be construed unseight heupledviosi ansopfandTodBgkted 16 roldte orBrevbifh 85S t he
". What

el enent is expressly rei%;t d ,using the phrase "neans for". I's ai med
I's: 30 Page 19 of 22 MO8 USWEHo05 CLAIMS 1. A device for performng a

task enpl oyi ng VRemaVAKIN nfunfind 8R/HL I Helok I ng_cont ai ni.ng at
| east one off-center vve?ght, _Etl%e ofog;ﬁggﬁ{dea?d%egrﬁ?&??%l&%ﬁp ?P?B&ﬁ&ﬁmor
and configured tBemovzhle mountiogal tool to the howsing tiaea socket on the housing, to

25 perform a task; and

Rotating or revolving the off-center weight.

4. The method of claim 3, wherein the tool is selected from the group consisting of:

bores, augers, cable layers, trenchers, blades, shakers, roilers, planars, grinders

2

30 tillers, rakes, tampers, grid layers, scarifiers, conveyors, winches, scrapers, mixers

>

shaker screens, corers, destruction tools, drills, cutters, double line cutters, pipe

cleaners, and combinations thereof.

o
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housi ng, the housing further including a device mount to all owsthe.,housing
to be renovably coupled to a nount on a vehicle; and A tool, V\@ré;@%gl &%3
coupled to the housing via a socket on the housing, to performa task, 10
Such that the housing may be coupled to a plurality of types of vehicles

d th : | led to the h
S e dovi co R oldih £ o el 81 Guliliogls aBd the G e meuginaipo,
consi sting ofand vdereis thaugting toot abd & shitRyerisily FUCRRRREDladd ﬁ?ﬁ?ﬂ )éﬁ&lﬁe[ﬁg

rollers, planar inders, 15 tillers, rakes t anmper s,
ﬁﬁﬁéfg Elnmgm SHEln dhat vibrations pf then lsﬂpedsl:ﬂmieecuts desied smatesisler s,

scarlflers

destruction tagglngdteﬁmnsbh&f €« pe cleaners,
and conbi nati ons thereof. %ﬂyittlgés?ﬁa@%#?perﬁ&@?ﬁb “enpl oyi ng
vibration of a tool, conprising: 20 Providing a housing cont ainingt | gt

ff 25 g enter h off-center weight coupled to a
motor ald confl? Slﬂeﬂd)‘&f‘ﬁ g‘t ‘ﬁﬁ%e@‘r&‘? é"‘{;gllﬁ/é cuting fasks firther hempuising ngnovably
Rermovabl y nowivintiglg tahmh%h?bo Qu r%otgopﬁjvfh%qm@'ﬂg %3,{30 ”“tm%g&,ﬁveh' cl e;

Renovabl y nmounting a tool sing via a "e, o
performa tabRrE OlahdthGtﬂémg rthk@rthfr eutbllngltngl hiéngfaf substah @l 98k aped - hidde

net hod of cl e tool, elected from the group conS| sting
of: bores, g%%er sg Tog g coupli % B‘ﬁ’éﬂ’é‘t V‘EF%’G’BSOf tb%alll’g kaped dlddercats

pl allrs, gri dekdred, mﬁﬁnhll, lahe ratefidkRs cut! AP &F ?easﬂ bl %R RS agl- b .
conveyors, wbpﬁhes scrapers, mxers, shaker eens, corers, des #Re€t i on
tool s, dr|II adeutters, double line cutters, p| pe cleaners and

conbi nati ons t her eof . 20/22 0 3 Mk'( ZRB3 5. The device of claim 2,
whereln the task is a cutting task, and the tool is a cutting tool, and

wher ei n7+ hEhe devitenaf cloinh 1hademinsthegbeln laaduliting’ {dot aPReR IR éﬁ’ébgr%g\gn

fromthe sog&etstcouEl i %}@imh th%i‘liiﬁl bration of the "U'-shape cuts

desi red mat ef 1 ar e § feyfien g 4k 3 Genghen. east partially within the
"U'tsshaped bl ade.

8.  The device of claim 5, further comprising a cable-laying system, whereby cable may be
laid while a trench is dug.

9. The device of claim 5, further comprising a soil-separating system, whereby soil may be
20 separated while a trench is dug.

10. The device of claim 1, further comprising:
A gimbel on which the housing is at least partially mounted, the gimbel structured and
configured such that the housing may rotate from one orientation to another on the
25 gimbel; and
A ratchet having an axle about which the ratchet may rotate, the ratchet rotatably coupled to

the housing, such that vibration of the housing causes rotation of the axle.

11.  The device of claim 10, wherein the tool is selected from the group consisting of a drill,

30  anauger, a winch, a stump remover, and an asphalt circle cutter.
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5 6. The nethod of claim3, wherein the task is a cutting task, further
conpri sing renovably nounting a "U'-shaped cutting tool to thca g g}&ﬁ ﬁli a
a socket on the housing, to performthe cutting task, the cutti 3«" ol
having a substantially "U'-shaped bl ade projecting fromthe socket _

couplingp s i br.-at4 on of the "U'-shaped bl ade cuts 10 desired
92. a‘gg@ nfefRid o RAA %&u‘t}?e

materi al, nateri al S0 4PUIPHFEast partially within the

" U' - shafPeavidingadetchét ha¥iig e Cebodt whlchith hich | | utting
tool and is selected fromthe group consi st% %g&%??&%{ﬁhg‘ggﬁgh”@ﬁ@gﬂ, a
bl ade, and aSPYRIFE iRthe housing, syplthabvibrationfof tediomsiig chuses hetatipoMhe k18 a

cabl e- | @y t na e laid while a trench is dug. 9.
The devi ce g?égﬁgﬁﬂtg%?%f@%%?@géﬁ%%%w% a soil-separating system whereby
soil5may be 20 separated while a trench is dug. 10. The device of claim1,
further, comprising: [ | on which the housing is at |east partially
mount ed,lg‘t edfé gIOf aa?fag? &X@gr eapTiseh? rauevaliledeafispring sydtém, inoludingy nay
rot at e Ariesf SR\ } i her on the 25 ginbel; and A ratchet

havi ng an axS?e %gggﬁmﬁ%ﬁﬂ?ﬁ%ggﬁéhet may rotate, the ratchet rotatably
coupl edAt lpastitie Heints betyees whicht thaleal ifrirat hayoilldihe housi ng causes rotation
of the axle. 11. The device of claim 10, wherein the tool is selected from
the group consisting of a drill, 30 an auger, a w nch, a stunp renover,
and an asphalt circle cutter. 0 21/22 0 0 3 MA 2005 12. The nmethod of claim
3, further conprising: Providing a ratchet having an axle about which the
ratchet may rotate, the ratchet rotatably coupled to the housing, such
that vibration of the housing causes rotation of the axle; nounting the
tool to the ratchet, to performa task. 5 13. The device of claim1,
further conprising a renovable | eaf-spring system including: A |eaf
spring coupled to the housing; and At |east two points between which the

| eaf spring may oscillate. 22/220 0
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