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Thg T$'inkle Co co!{VAC r,:rodulating bypase.'vaive systern enebles tho cpsi.*.vi. i*

maintein unintsrruoteci capacity pr.Juc{ion despitu 
"*v*-ins 

+r choke-otis' The c'Jl'iv"uc

;d; cornprises the follsrving components:

THE FYFASS F1PE ASSEfsiELY
The customer-suppried bypass pipe assembiy is a sociicn of eieei pi,*e* i;su"t;rliv thl' s€;F''

size as the suctio;';,p;, ;[h u s0 Jd*e stbovd.cn o*& *nd *nei *:apped cn rhe o*tsr- i,'ii.

Tha erbowed end of the bypass n,o,iig-" into ti.rl Y,icticn 
pipe naar the sr:*iio. i31!*it. ir

musi extsnc up g.,* iu*Juri i tt * doix whsre ths caFFsc end viill nat b+ c*':r:t*'* by c':,"';-ir-'

solids.

TI{E $YPAS$ v$r:fg A$$E$SBLY
The by,pass oatoe"****ury i* rnsiall'* near the capped end *i th* bypa*': pip+' -'-:l*

intemar po*rtton indicator creates 
"n 

J"oroiie eig*aiio tlral ths valve pc*iii** is rnr.;.:tly

dieptayed an the operator,s "on"oi". 
The actuatar is ari stein!*s* *is*i *rd I'he :'iide

assembly is mountad in long'weadng polyrner rnaterial'

THE }iY*R&ULIC PAfr E{AGE

The l.rydrau$e pact<ags re r*deesnJent oi any cther hycir'auiic sysp-m* whi*i; ii'i*:":]:i'*i' 
"h:

drsdga, li ineludes a hydrsull* pu*p, tu$6,voir, wi,trol vafui, tilter, hycraulio h.,*'e* t:n'j

adapters and pressure gaugs.. Tr,; tii- utuncaro $chedure 4c btack pipe is ia ba fi-'r'rist:ei

by the custornei rn" riva*4c p,lj[,uquiina aLoui I horsepcw*r, *an b* driv*r.: l''i.' :,t*

diessl angina oi lv'*n *tetttt* rnoior'

TH E SF ERATOFIIC*${TRSL Ef\iCi-GgU fr E

The operatorlcontror encrosure ;nount* on the cperatofs consol+. it conie'ins soild ;'iatc

eredronic ny"t"* **trois and t"sG; h,argraph"meters and oporaiot's controis in:;unt*qj

on the cov€r. Tha bargraph indicators shsw u**uu*, pip*{ine veio*ity arid bypa:'o -'aitr';

position. operator coniore in"rui*:r,e vasuu*: sepoini knob, !*w v*lccity s*tpoiir: :':':rillc:

and e;r,ergsncy op€ning *nd ps$rer swiiches'

THEVASUUh{$H$g0* , ''.:-
The vacuurn c*nsor is.mountad on a surss plpe. whi*h ls tesd onto thB suciio' ' i:iptl es

crosg to the dredge pump *u*,ion'inietJs possinre. The sensor converts the vacuiji;i

, pressure ts an eisatronic signar.'-rt'*.," *ru*g's lr*s s tac*er {undar*ater} pump, r ?w:nkie

Co l-eddeniec vacuum gaugs eyst*r"n rnust b* lnstqiied'

.f{' y*" {''8.r* a/
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vacuum pr6$$ure !s the operator'e n'lein soutc* of inf+r*aiion as to wlron aird rvhat shcrjl:l
* aon" to maintain dredge pr*Cuctlon. Vaci,:r:m is a* i*dicator al the ctensi\, ci ih* $ir.:i.*.'

,i,riir ttr*ing up the suctlon pip* to the puorp ir,!*,. flrh8n \raeuiJm is i'reld si*r,"iy, *r.: -'y'

irnstty (specific gravity) ususliy romeins nearly constant in the suciisn pipa anci g+iiis

loAuction wilt bc nearly er:nstant. Ti':e oper*te/s task is to rnaneuver ths st:cti*n inlgt r:c

ihai the vacuum hoids steaciy at ths readii:g i-,; judges tc be ccffect ior iho condition: ihat

prevail at that time.

$urry densiiy is determined by the ratio oi solicis to waier in ths rniKurc fitrwiitg isl the

suctlon pipe. Moving the suction inlst tisually changes the rallo by eiihar ir:cr*asirg *i-

deciaaelng tt':e amount cf eollds that are taken in. tf a higner vacuurrl is cjesired, the
E11egon ls usually lowered slightly or erowdsd into the maioriel bank eo ihat i;ore solid{' are

made eveilablo si the euciion lnlet. lf th* vacuuirr is too high, the suction inlsi :.q ;l':*vi;',
ewsy from the soiids so that tlre **iourtt of solids in the mixturs is de*ress+d. Tils
opeiator rrruat coneianily rroniior instrurnents anil be ready to adjr:si th* vacuuv; :o
maintain produotion" ;i ihe operator faiis to ;riainialn tlre desirad rselting, ti".s slt+tam c:r:
ovedoad ancl parhaps plug or unlcad artii pisduce isss than it ceuld have.

Ths C$XVAC sys?en takee over s mejor part of the cperalot'$ task.-'i' ..^,:.*'',-r:<i..;;,''

acijusiing the amount of water tlrat ente:s the suctlon pipe so that tha desii*d ln!xir:i'r; irr.iir:
is mainlained as long as thsr€ are su#isieni sollde available at the suctlc* !r:ie'i.

sRtn$r SPgRer[*N E$s$hlG C*ruVAC

frlonnai drerige oparsticn calls for the Op*rator ta prirne tra Ciadg* pu:-r:: *nd !c*;o:''ii-:i,.
suctlon inlat to'caniact tha bank af eolids. As s*licis enr6r the suction pipe, ths vg{)uuffl
pisssur€ rlses abcve ths ctear watgr resding and co*tinr.les tc rise tc the daeireC raqdir,:..
The cperaior than coffimenceg to mova ths suction ini*i as reguired in an eiTori t* i<cap.:i'+
vacuum at ihe degirod valua,

Dredge oparation with CONVAC starts out the sams as normal, however, as the vacur.i'n
ilaes the operator sets the COilIVAC vacuilrn selector knob at the r*axirnum vacu*rn ito
wishes to maintain. The suction inlet is c*:wded into ths eolide bank se that ihe r*ez;:;itin
vacuuno satiing is reached and ths bypa*s vaive sp€ns ia pravent tha vacuurn frsm :'i;'iilg
hlgher. The bargraph valve position inClcaior r: higiriy visibla and bscomes the opd'!-atciris
ptimary oparating indicator. Coiitirruous production occurs when the .byp*ss valve is
openlng to meter wstar inio the sucticn pipe to malntaln ihe siurry d*nsiiy at tha st'sii'Fd
level. The operator monitors ths valvs poeiiion inciicatcr and maneuver€ ihs suctir:;: ini*t
si that the valvs le always partlaily cpan which irrdicatss ihat exces$ solids are aveilaSie,
CONVA.C wiii add t!'ie piopar amount of water to keep production constant!

05169s iwfr.r{iE cc cilNvAc PA.3E 2 Ot -!
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r{ a esve-ift covers ihe suction inlet, COh:VAC opsn$ furih*r tc assurit ihat su#;cisr,t watar

il?"uiirniu fol pumping to ce$tinus unii'rierrupteC. ii the sav€-lrr ie iarge enougn ic' sta.i

,i, Uiggur, the oparator plcks tha suctlon up sfiough io ires it. but not sc high 33 l{; cie i'r

ii* *"i*ri*1" Cave-ine do nct iaus€ interiupilor'rs and ihare is ns need to rais* ths suciici

to clear the !in*'

h addition to tho vacuum setting, the aperator el*o ariiusts the Inw pipeiine v*ioliiy

,*p"i"" lf ihe pipeline'.'*locity dicpe bei,:w tt'l; setpcin! the bypa;s valve will *p*t': sn#

iemain open uniit ttte veloclty r:aas ebove ihg $stFoint. This insurss ihai ii.; pipeiir-;o '.iiiii

noi plug and hslps a$sure uninierrupted prociuctlon'

The coNVAC systam takes the crudgary out of drodge cperatlon i:y ccntl:r.toris!1:

monitorlng enri mal;iaining a s?eady vacuuin and doii"rg ii b*ttsr the;-: sr'';n :ht: n':;s:

ailantive o;:eratol. $teady-prrduciion can bg melniaiae* et *'tsxir*u,'.11 c;:*ac:iy w:;;"r ltti;s

oporator input and without faar cf interrupiisn dlre ta cave-ii:s'

CONVAC wili oay lor iteal{ by nreking lncr*ased prod*cti*n pcssibie and pi+iro::ti*g gr:p*line

plugging. Profit witl rise wh*n CONVAC *ontrsis i!'?e rai€ *f sollds ir:te!-.-t..

0ir1635 TlJFi..:L[ cO i:$i.]V 4C - h\rr ,1 i;r -r
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1;e {ciirvring seivices a;':d scmp$*sn?s ar* :nciuCeci in iha COI{VAC p*'ckegc:

1. HydraLllic pump (iequiras *'pprox' 3 hars'::ot;;sri
2. Hydraulic qil resenioii
3. l-{ydrauiic filter
4. l*iydrauiic ccniral velve
5. i*lydreulic prsssurs gaug€
6. i{ydrauiic hoss and adeptor paok:ge
7. Sypass valvs assernbiY
g. l{ydraulic valve aatijatcf wii3 int*l;":ai c*silisn lndic*tsr
g. Oporator/ProcssrioiLlcl*sure
10. Instaliaticn rirawi*gs .si:C instruc';:oits
1i. r\fter abova iisled i:Gnip+n€fti* ilave bgen lnsi;-il.:.ii by cu:i:;'.:;.r. -,-xr':r'i:r.:'llc

F€rgonnel wiit compiEte electric*i hoor(-'J*' checi< ci:l s!r$!s1i' !ii'."'-- ':'-: :'i d 1':"i' :ie
*peretirrs instructio*s.

i2. All wiring and cs*nsctore foi'CCN\IAC sysiei"::

13. Power required ie 24 volis DC. 'i?0 voit AC to 24 rr*lt DC co;:vsl'iel,.-rni;i":ad
when ;,equired.

l?frp'$$ T* #a pft*vi*g* 
=Y 

c{'**?*e€rft

A. Eypass pipe ancl elbow on di-eclge ia'Jcer
The bypass plpe is ueually sam€ siza ae sucllQn pipe'

B. Undanvator pump drerigoe mu$t be equiil.?ed with Twinkle Co i-*dijerv*c 6;€f;r.:*.c
vacuutll gauge systerti.

C. Hydraulic oil pipes {ilL",Schecule 4'0, biacki
D. !-iydrauiic cii {appr-oximeialy 10 geilon*}
E- li':staliaiicn of ccnrpcrisrit* nr:mbsr 1 t*roi:gh ''iS abave. T:qii*:ii* .lc l:'3:.':;o l,'ir. r;; I

conrplete the elecirical hock-up.
E. V-beit io ciive hydrauiic pump {Ciesei drecEe only)
F. Velocity meter
O. $tadsr and wirirrg ior hydi"auiic power pack *ioctrlc rnoicr lelcciric cre iiSe c;iiy)

0:i 6t5
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drodqe has ?tri.tlen a chart iha. j.s
t.yplcai in a r'-€a c&vj.ng ceposli.
F.e hae trled to rrr*i,*t."1ln a vacu1.li{l

eyersging eboui 16 lnc.irt*s . ?he
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lhls cutterhead dracige le oqulppad
llll u convac rnoduierlng -by;aeg

'qrY€ gv8t€iift. Hot,a the amount sflrme that vecuun w€s auts:*at,iceliy:nalntalned betrreen L1 end' 1Sincneg of vacuulrr. Cav*-ins di.dr,0t,-cause di.sruptlve hlgh-vacuum
Trr|s. The blg j.nt*irupr,lons
ite.iked Xi wer€ eaused r*han th{srliucl-egulpp€C Credge -re*ched trhe
;]q of lts ewlng and hed t,o sr.ep;orkerd.

The Ccwnwarci spik*s {meri:irS V} si:,i.;rr'her€ the valve eut,*xstice.i..y
opened each t!:r.6 th* velocit\. fe}ibelow the opgrat$f-s*ie::tei
nlnj.nr.lx xsce. By diall*g i:. s,sLighi3.y io"*er - vacuuirl,- .[hE
veiocity can be malnteined iust
above Lhe. 1o** f !s!r set pcint.
Colvac iliii do this fcl yor:i
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An ultrasonic veiocity m6ter and e vacuum geugo *if; ii:t, r.qc;i impoflant ii''lsrcri''c-is'in

a hyciraullc drecige '

The vacuum garrgs prorricles a general in;:catlon of the arnount of solid.-q enie;'i:'.$ ihe

Credge sYstem.

The veloclty maier prcvides an accurate indication cf hov,l ihe cori-rpiete dic*ge s'rsl-.,l'l

is fr,tnctioning.

Troubleshcc,ting, anatyuing and cporating e drecige systen: is rtuch.easi*r ;i il:c di+i"ige

is ftited with a veiociiy l.*lt"t. ldentifying p:"blle*s wlirir aiisci dr+elg; irsr"ii)ti'::tr ;€

usuallY leads to their soluiicn.

Evsry dredge s3,:tern has lts limlts. The chalienge is to ii;'''"iliy ihe lirfiii €fri ';.;'i:;.i.; il-:;.,:

dredia to t,{e maximum ailewed by the liniting facisr. Or,c'e iiontified, the ii;::i;iirg f ,:'i;'i';i'

m*yi" eliminated and production increased untl! inather iimlt is nat.

Dredge production alr+ays lncrsaees when a velocity rneter ls insteiled anci uet'.i '?$ an

oporating iocli

Thars ls no ofn*r instrurnsnt or *mbinati*r ri instrunigii'ts ihai will provici* in* cperal';:i

with the information nee*eC tc rnaneuvsr it'!3 arecige end maintain prcCuctioir ai ti;e

desired rate.

,. 
HOW A VELOC:i-f MSTEH WILL $Og.Vg VSU,q D*EilGE F***L€SS

lo*g pipallne end Foor Frodusfton? Usa the veloclty rnetor to load th* sy*tem iil iis
limit end ma{ntain rnaximurn pcseible caniinuously'

Fipeline plsgging? The velooity meteruriitprovida ampie wa:"ning that piugging i,: abctri

to occur so thJt tie operator can adlust tha faad rate and prevont plttggirrg-

Fre,guontly Fumplng *!*ar Wster fo ftr*ar ifts Frpsiire? The l13iocjlf *-::1: 
:li:i

indicato whon tni *jw rato in the pipaline is bocomlng too slow. 
'Tr:e 

ope:"::i"st v-;ill

decrease the ve.cuurn and teke !n sollds et a reduc*d retg- As the v*iacily apr-'eds up,

the op*ratsr lncrsases the vaclrcrn ancl iakesin soiids *i a fastsr rate' Ti':*r* i* i:o n***
t* "clssn oui the line". FVEfi

qit



i*/*;lr i* ci:':*r ii*w Fesf f+ Fjs:n f-+e e.ig*b* F*r;p? Tl;e vef$c;iir i;:*.i::;- i,j.rs.r...,*.,$ ;ir.-..iiquesiio;'i fcr ei! pumping condi?ioris. rrli**he, i-i-l-g'i--,[,-,;;'lig,,:, ici"rg; c; !:1.:r-,:.p'ipelino, ihe vsiaciiy rneier nill indicata how ragitie purfip ehcirtd r":ij,

$$es r** sr*dg6 #"t'e,rfogd f$r Frr:-++.ssir:g F;exi? l-h+ rrei;ciiy r;--ret*r d;sp::.7s )i.+inf+nnation ths' coei"atof neids io rJeiiver aci:c* iJ trre pi'oce$s pian.r ::: si coiiiir-,;.i*;.:icoi:i;oli*ci rats.

#xvfng ?rrl'*jg ,lfeefi#g St,fid $ptic,iffeefj**'s wff;! * #I.sseifyfng r*.;-.t,j,, I ri<-:..,r,:rnachlnes degend upon a uniform fiow ci water tc gracie ti.,e send pa*icies. Ti,e ,si*cirv
meter enables the opereto;'tc deliver a constgr,t, "unif*ir.:r 

florv io in* ciassifl*r. '

$urge* c*f $v*ier g*d $sir'ss soi'swl:lg #p Fr*;*ss f;c;i f;:;,*i.:c.-? T!ro: ,;e :aciiyrneier vrill infcrrn iho oporeior as to when anc how .nu;i';;'..if,,;,;; e;*e ;j;,.,,i.;.thai surges r:c iongsr occur. EVER

?flgh we*r I'q fse fre.clse trump er;d PJp* lir:a? ty exprriE*niing, ri:e b+st, i{:i:.,.*..:t.lrcduciive velceiiy fsr ths pariici.:iar s*? of cartditi*ns cen be fcund. li.*sptng ih*: v*ii.;it/consianl at tha best fisw iate minimizes w+ar

'fle:* $drah cr igsl Fncxg:.1 ft'*fsr G*i;:gr f* f*s pr***srri:g Fl**f? Th* r::iErr.ti:;- :+nmntrot iha verociiv {frow} ir rhe dredse iI equippe;;;;;J,*"#**,*r.

'SreElElltg & * lJ*rr *prrci*r? A vcicciiy ms:er wii| give ihe new oparaicr. a :e :::i:iva.accurate inciicaiion of c,'eoga syeterc fr,nctior. Ncv,, cpe'rators can prccr,;ce li,. ,. .rlrcs'
with liflie ireining.

js f:he "*jd" $reege sp*r*for Frosc,rjlrg a* s:i;je* *g f*e ;?.{*s;ug** i,r 31.*..:...-.., _.s-,
Prsbebly not if thsrl is.rro.velocity neier or: ti.:a cradg<,. Thsre ," "; ;;;:;;;i'i;r;J,i3credge perfo:'rrence r.vith tha accura.v *nJ ilJ;; t!ia? is po.*iuiu'uorng rl.:; ,re,*ciiymetgr" -. .. *

rtre *por*rcr sa*t sss rffe sfsef:elgs Fi*;re cr. Fr*rxpJng *f fdig*t? The veir,ciiymatervriil enable ihe operatoric purnp ilcdi;ctlveiy ar:* crniinuousiy to &fi uii$*€ir di:::r;ipoint, day or night.

:q,X?:ii*iJ?Fnersv? 
use a veiocirv mai*; io incieese siurry den.tiiy. er.:ii pr;:.;:i:-:,:,

fs fi?Ere a soaster Fu*t.*'il? f*s t-itz*? lr i* i;r':poi-iaili to keop pr.sssur$ *n ih.* i:c:r;iarpump iniet' if suiiici*;:l veiociiy ic meinieined a? ihe ,;r.scgu, inl soo*t*. ini*t ,::;seiirriwill bg okey. 
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