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shafts 178 and 179 may, plvot connectlon IS structurally |ndependent 90 as
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feet of digging depth, as conpared with a the diffing |adder 174, 175,

t hereby reducing 35 conventionally shaped | adder end in a | adder spill age
and | oss of dredged material to the 100 of the sane overall length, and (2)
for mnimm and even t+hi-s—i-s—salvaged-by—t-he--addi-ti-oral—el-earance~Betneen
the bottomsur- grizzly bars 290 and saye-all chute 291. face 292 of the

| adder end 279 and the under- Anot her sigmificant feature of the
foregoing.rug}f ckets aft of the lower tunbler 285,- , arrangenent js that
t he swi ngabl dder can 40 a desirable feature when digging on.ga*hard be
lowerad to a greater angle of i ndB3¥hH&Fi on. 105 bottom where the 1l&And@errun
buckets tend fo Thus addrtronal drggrng depth can be had. rub on the

bottom s q‘é’é‘tgs t“ﬁ a&“%é’ﬂ“ﬂa h &F‘“g e | adder;
this nealtf Jﬁe_,,u °'P a ed ofes 17N ‘éﬁpﬂg possi bl e

wrth t he 3¢ Bxaapgoddcty gge.gﬁsng) baé ndredges

hi t her § o asd/304} ecbﬂe@vel}!lﬂ'lu signcisysteyd tﬂnaednaddmve etnd;d havmg the lower Fi gure

25 shows m&%%&h@@r a%%?cf@fF 9".’ Hr%&@ sl(ﬁ?‘:;;Q::Féu:lf’a“'nt7effect of

hul I 321 g{eﬁtgiﬁfj S0P Ol ﬁﬁ%ﬂ xed ranp’ 173.
- This is i38 tofd)ﬁﬁd:twhp M Mowefl oxﬁi&ha@ ectedS to it GowdS &ddl ¢frce that the

bucket 10l |Pn!é¢Y528U e aﬁpe!SI mgivesmozabbnadwébemmarr ing a and
| eaves t m P rg ?] & sprdi eP s an”
%@ﬁ&s’ the hea g€ éﬁ,ﬁi}_ {

s pg fclaim 5, W
upper tu c;‘, éhi;,%n %ﬁﬁ’ah ;326 at the
_top of tbesfoaf&geav%nsaa we!rman% el dupes nr:&h@d lﬂ&pﬁfpakmrghw 270 The
sane Burid d\esm:ﬁmatilﬂtm colpgdler setidn o fladden esection i) pivetede o shrovisitamot |
advant agé0 rﬁtlﬁv%d“"‘go‘ﬁoi %g’ﬁ'%‘m séEYf PFV?Zﬂ”a’%\ﬂs‘ﬂ@p‘Bhgﬁ‘%ﬁ IS em used:
t he buck Al sEsPenki _ lac%&d&:é'ﬁ) Gih Sl Reke@nd the
| oweri ng o*i"mw dﬁﬁiﬁuhlgrc&ﬁﬁnatedlalkr ﬁ% pdr ‘Gor e diBging buckdt e . Iadder
secti o 3@::&1 bﬁmﬁmvmmwent & wpmr@d)hstmwpmmmmmndlnbar

)

di st ance g fm nést;‘bggtezss&:ﬁﬁ ladder, Se“é‘;_% "glé’t"t)\té‘en he
di schar glve,ges ot [ stg,orrpgr,trsg ﬂé@ ‘ﬂhcc,g na‘fn dr edges,
t hough t heard ac @i, iaghcbmt:e& bfr p:ca&&ﬁgfors B @cchrding Ito-clalmtS ‘Whedis many of the

advant #gabe gbaquppas idmitCalpo %ﬁyom’s lngidertHapa 8% ﬁﬁgpmgmﬂa@d@e# supt hbtf re-
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loss eit Qﬁggm? el dredged
mat eri al .deddgest her, a. pI uraI [ ty : not lame {ecier | sebeich - wmmearm tha\mbér- conpensati on

125 of3‘b Avtention is quy Pridis grs M@QQ@EP é’PﬁlprEV usly,
descri be %&% iﬁ‘pﬁj&%ﬁ " %é ‘g@lﬁ‘ 'él % A" bsftve all a
rrultlplelﬁgesetqr-@tgg véhgla eom-chur atc@fdﬁlgwuﬁﬁx BegiLih onal dredged

Fi gures mngzmmnawwhrmm efmpbdedfxornheoiowaamngaué lmdtr seetion ‘Y da by t he ¢chute

t2 ﬁgt gr edﬁ@%é’?”&ﬁér’%’r’w “I‘%?“&?‘al ﬂ%@?ﬁ

130 12 WHAT WE CLAIM IS:—. : tween the -clevis ars - pivotally
12 i nes bdif omwddeﬂ» gahaymgraclmonﬂeﬂ bnOthealtah | ng an upper swi ngabl e
B D “ﬁ;&%
pi vot, %‘ﬁi’t t% b T calhies ﬁl

U@@ﬂt&ﬁﬂ—u%ﬂgﬁleqm&m BQQet ar e

t oget her
support edégg ‘E%‘émnaﬂ@:h diné mmngswdngabigeﬂlt agigerrolbect i on
pi vot e

‘if\}"t‘élfl ensr on's stem the ctron
above % ﬁiﬂﬁs%@p jgwm ejs ,t% r?cr{,aj % |nes 305

t unbl er : fog BiiRlog imobed@ Abctibd Bas i twith' @ COIO| anar
but convemge’e!tﬁeﬂ platecoply} themtcmtnngttge;mst rseaxstmsqyenmrm arréarcsmmmupgpet her from

t heir ‘yppERP ral it of bI ock an ckl e«
i ED AR, mﬁp B
the | owerbuciel 1iff passingChroufid bt aaa&ru&touﬁestﬁﬂeﬂdeus

respect i viembles and alidwer mawdeands@ctum !aewrsed otcbloska@dmudem@wtsr on 301. by

SUSpenss ?%ég‘:}‘ﬁm"&l’%h ?Qgﬁﬁﬁo@&q{nﬁ& mﬁéﬁ t‘f inclined. hr s 313 and

314. AS"s GG ity line 21,
t he angl e.wﬂrigabld’llseﬁtibnl biacH mees fd0bcibitd 15 ASEEde kéc m@ﬂ;ﬂmﬁha&ﬁud-hat is
suppor t edofiyhe BloE-20d nglon being e~ tihg tlﬁneisumpremsﬁ@dtrmmn Stlme . :
super stgh UE! wedd, for %ﬂ’tﬁ“ﬁgﬁgemb?f@m‘bl rg“%‘f:% 3% gé And the.

| adder "SeCHT Aniredpbldiling BClde, direl Vb nQJBle mare rai sed.
At all tiaedaddet indaks SlpﬁmfySOfOﬁmgiwbatltsldpﬁer[&nd/&tthd Sﬁp&sﬁﬁdﬂr& y #pivdt t he axis of
the 80 sﬁ&bﬂ#?lggtbsﬂmrrproved as co dlpmﬂtemmﬂ@g?emywﬁﬁblﬁmﬂ structures
havi ng’ par at Aefredsy axeping &hclpim g dackud- gl Wm“é‘ﬁd@d holyt frade egs @aim 3,
wherein This structure substantially elininates all the upper tunbler for

t he di gging bucket line 20 |ateral bending noments in the dredge | adder,
|s supported by the superstructure and t he such as are |nposed by the
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30 Attention is drawn to our co-pending structure below and

i ndependent from the Patent Application No. 57849/ 73.(Serial No. fixed

upper nost section for igl ngi ng nove- 95 1359829) which describes and
claims a float- nenfldbl ative to the - fixed section ing deep- di ggi ng Y
dr edge havi ngis swell com 7. A dredgeispgerding to claim3, wherein pf'
pensating me ' ' '

section has a 35lines being pa‘raltehéesam\z@hubéstc reaCbednenbmmamgsbl@Iaddec begtiinshgeing 65

d with cPlg shog PR 3dipcqop sup-
vention " ing & *F‘pﬁﬁw eé‘ffﬂs%? |$§§; \%ﬁﬁ j@f&%ﬁa&%’?ﬁ@
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the |ower to sus ghl cg 'ﬁ?r
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| i ne.meeting dﬁdaﬁcemlmg:nmhel ddee lackiet‘ ecticy clodyier sictin fsapigeed laa 3hen shaft, so 80
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addghs section  sBicodhs dk any TgHg mﬁicadrarﬁg &%nﬁlsvehaaﬁy
suppgBgg ed at its unﬁsestnem hxystinlﬁaly QintiatsS, a 6ﬁppar Gadeétdine -
| ad { S!Jper Stqlau é?eqd@g $ in e lqugrﬂ ‘%/ nis \suppered by et Wmte; 1votegV\§§
end bvi ded wi t 1 agguﬁe o&fﬁ%gligq E%@ bleI;: o a
str | over su& qema é&e A e |
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10. ¢ redge cé‘lfrﬂ#’ al ay ptha %ﬁﬁ°d§PR§@S°ST05FmP 50
oo “sut ol LSS %é?%mﬁ ggg,g R e
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suspended tunbl edredges a | ower tunbl er; and th@leslaéq;emcnon piveed Setthe giper-
bl ock- and- t acki% Ps%’é"ﬁgﬁ‘?

ﬁf&ﬁﬁ{#ﬁm%b?géfgfﬂal 0 hm re%;m: section 101@%%0% 95
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| ower end of the mgodeb;emg@igc&éagéaavmg o aall 8 guimet 7] Aadr ﬁvddrdihé’lth cldid (3, wherem
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according to cl a| : |nc pl ock- anﬂ, eagfk 18ves URiRS Bﬁs&ﬁ ®idg0beP! O-

ing: a fixed uppermﬂ‘ Wﬁd@e&u d$i—|-on sup- Vi dwed: ﬂmrclaﬁj atm'slang teing pienmdiy h

of the suspen- t*‘e‘g’as afta 60 sio
S hgaoi e | aodey St A 5% AT ke S o
claim1, whereined®Re HMadGRNE RGB! is OdnrREY b& NfafP b/ e e dewer
i ncludes a pluralw mypeoﬁomsmn bﬂ)esmbletlsn pf svindablo ladfes sectipe by diggingy buskdyy
a pivot sections &%} a the hull, in which  line mectfg 99 j Ieaving it ranidg mne’

B fihokidthe

as rali of ladder ent ereto
vﬁh &Pr HP%' EacBdrdhgleo s Gde W claims 110
ort I on arnpkotally &fpi;&&ﬂ 1 mpp&tSenﬁ)byS:he t Bl&o 8, whg'em the lower swingable ladder

superstructure for relauve swinging movement - sectiol 2hap iits wgep;i %
Tt e |ncI i necf‘%g?] Pé%“e g@ Wﬁgm JoR e fuFace ap ?%gf“ |'W§°' 65
ot her’, "t hough s0-ga [botl TBDITAPaNGLe Air&BLND dnysonupcaenzs
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a | over swingabl g lo&l §’se‘51 1c}€ Ve

suspensi on Sy s$%rPension eco&x&& Qﬂth’% We indl ciNdle adid:rrw Eical laboat udeszo
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70 and 306 t hat aﬁ” g , includ-
PSRRI v A b S gy p‘m Wi Mo e

plurality of bGQ)csl'ronand tack e suspen- 308 to msgabluaadu&epo&ﬂoﬂ cﬁmp]'lislhgtatrlgst 125

| ower sions each, @ CCF@“ lﬂﬂév%elwh@n'd otfe awrmble

The structure 3100 %%?E W RySHre fag‘fqllg nde %ﬁje
| adder section .30 bx é@«p ording tdtelaift HriRA@L BER s aﬂdoisG 21 17 mmemel n
75 sion rods 313 and 314. As shown in Fi gure the upper tunbler for the

di ggi-ng, bucket line 21, the angle at which the lines 305 and is supported

on a shaft that is supported by 306 converge widens as the lines are

shortened the superstructure and the up ' mu ﬁﬂ and the structure
310 and the- | adder section | adder sectigmuﬂ\mm ﬂl II[ he -shaft,  -s6—36t——
are raised. At all times |ateral suspensidn ‘that 'ts® pi*vot is coaxial: Wlth

the axis of the 80 stability is inproved, as conpared with upper
t unbl er. struct ures haV| ng par aI | el suspen5| on I I nes. 5 A dredge

o - o, . 2 a0 oy 1




| nproves the structural integrity of the dredge ported by the
superstructure, the superstruc- 90 hull and superstructure as related to

t he -ture—atso—supporttng—the—upper—tunbter—for—tadder; this is especially
inportant with sea the digging bucket |ine, and the upper sw ng- dredges.
- abl e | adder section is *pivoted on the super- 30 Attentio IS .
drawn to ..our co-pending sfructure below- and independent from .theUfernt
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any one of 115d§1m?3?ﬁ?g$9 °Eﬁ of h F%%Pé etefg S‘TB“’PS) 9
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i ne of the drm&& cﬁlpmﬂllraddéhe uppsi niyerh |tee mpeinal positionsibyi clpowngsasuch f or a
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cabl e 138 f‘rﬁcﬂ ) fk pgiop A HBE t ackl e
suspensi on el gmpB @ 10 t@-lg °€e i Ros! D8 ﬂ’éﬁ&% %agalﬁqe :(v%a\ﬁ'e-ded for

adj usting the fer lhnétlthesp afuteﬁh of the Juffifs Sibve Lsdotisrel ith

huJI |: a go Si ol;edd gtt:gd accommocil]aung&ﬂ to s in ﬂlemewve g%@\?h islers aP@.@GEI’
portion conpri fde q,eal;:sfﬁl ¥y Y“ “2,&;}? g@ ere| n
one swi ngabl4g &Bﬂielt@lfhe hefatGuistaiiiie natml EominIC aﬁaﬁ ality
of swingable #amt upper end to the superstpasmbnsrfe' plaoq@aa/dﬂter@e@itbycrhs 105

pi vot ed toget hﬁgE A3 ‘gedge mordnsng to_agy,iopq, of ss“%ﬁgl 8 s ‘i’lﬂ‘ﬂ% of the
fixed 3. A dregggimgcC }dgmgj“éagm Qngai11 A B} L A Ong S

of fset_fromit snandys thetﬁa@htlaﬂﬂﬁ. s‘béhltﬁ}:rovxde 4 Base signal

1, 359, 507 bottom d‘f the water on which thc hull is at the nox_ﬁ_isal pon thgmdﬁ,l dap chmrol tIAG

di ggi ng bucket 2 f‘@ e‘:ﬁ‘gm atjng F‘BI“F‘i“hg ¢ B bei ng
supported by t%&nsué}ea& gﬁgﬂ aq%ml %P %’?’Bﬁz B SWi ngasﬁﬁ e | adde
secti dn axi 8% guglehwitidh Itl_Me)Ihm\szmtﬂ 22, Aafidgtraccoﬁﬁ)d ta.claionyGathidi n

to swells in t@ﬁﬁ% g?’%r%trt?:g’ﬁqt!dmt?rfé f!:%)v\% m m@%ﬁ%%@;e on
whi ch the hul |y d wmﬁ' ' > 18. A
dr edge accordiﬁg:iﬁ:@tﬁjed%pms: al arld/the daGle sipal e Niubddithittare t idiaa&isel:ge and

delivery ing a headline extending from shore or sea 65 bucket |ine
supported by the fixed | adder bottomto the dredge, a headline w nch for
portion, to which the digging bucket line varying the |ength of the
headl i ne, and a transfers its | oad as Tt passes—over—the upper control

circuit actuated by the control nean d means for receiving
the load for controlling the instanﬂl nj mn’ fromthe transfer and

delivery bucket line as the headline*dufing dwelsl s* 70 it
passes over the top of the fixed |'adder 19. A dredge according to
claim17, where- section, at a constant angle. in the depth

5| gnal generat| ng means com 12. A dredge accord| ng to claim 11 V\here-
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hull and a | ower sw ngabl e | adder section or sea bottomto the dredge, a
headl i ne winch 80 pivoted to the section above it and having the for
varying the length of the headline, a third lower tunbler for the digging
bucket line at conmmand potentionmeter for Serting a nomnal 11S WET
extrem ty, the suspension means positiore of the headl i ne wi nch, additional
25 r|S|ng a plurality of block-and- tackl & conmmand potentiometers, one
forB t.ing a suspensi ons each connected to the | dwer end noninal ,position

for eagh of the luffline 85 of ayh ctive sw ngabl e | adder seqkkdm
mnnches—~eeHPFeL—ﬁeaHs—eeﬂHee%ed~%eg§EE~e#—&4~—#r—d+edge—aeee+dkﬁg~{o any

one of  toeerGadoRtd ikt Rktoh @AE Ieflign-and FORRESTER] RETLE®RIGK to 10 and 13,
wher ei n t het ghezawish,t the uppen ctugblert fon of t he Ghirtared Batedt Adedtst i onal’ com 30

swi ngabl ed‘% - aé‘% w‘%}g‘m ghet o each Szlﬁﬁﬁ%gmt ers to their

Wi nches; bifoion gid @t lom section et series of

out puts mﬂet ﬁmlﬁefnglcarlﬁi&amsmhmmgue-QO at its u pesndend to the

super st r uaitiu eﬁmn np03|ng on d ts the 15. A dredge
accor di ngd% “auygﬁ gﬁ’,ﬁg sthe first ¢ comand clains 3
to 10 gnd; are pot ent iageBl fo¥ e ApPlicftat the noni na

posi tions 3 rinks = g k] of the .
59&3@,%&{9}1&{, Ipniblnm M%gmggch ot her as -

headl i ne wi nelblishadibytThers wmamh@sBGHm'l

wel | as being are kept chan@?ﬁd“?ﬁmﬁﬂFﬁﬁT” ositions varying 95 pivoted to
the superstructure at the upper fromthe noninal positions by amounts such
end of the upper section thereof. ‘as are needed to keep the
position of the 16.- A dredge according to any one of digging bucket |ine
substantially constant. 40 clains 2 to 10 and 13 to 15, including neans
20. A dredge accordlng to claim 19, where-- for controlling the suspension
lengths of the in sone of the lufflines have associated with 100 | adder
and accomodating it to swells in themrespective hydraulic cylinders and
pis- the water level on which the hull floats to tons, the pistons being
connected to a trans- keep the position of the digging bucket Iine |atable
sheave, the control neans also deter- 45 relative to the dredging face
substantially con- mning both a nom nal position and actual stant.
‘positions for the piston, as determned by the 105 17. A dredge according
to any one of superposition of the command signals. claims 3 to 10 and 13
to 15, including = 21. A dredge according to claim 20, having sounding”
means for determining instan- a feedback potentioneter for each wi nch and
50 taneously the height of the hull above the each hydraulic piston to
provi de a base signal bottom of the water on which the hull is at the~

nom nal :position thereof, the control 110 floating, depth signal generating
nmeans actu- neans correcting said base signal by an error ated by the
soundi ng nmeans, angle sensing signal obtained from the first and second
means for .determ ning, instantaneously the conmmand potentioneters. 55

angl e which the true horizontal makes with -~ 22. A dredge according to
claim1l, includ- the nomnally horizontal centre line of the ing: a fixed
upper nost |adder section sup- 115 hull, angle signal generating means
actuated ‘ported by the superstructure on the hull; a by the angle sensing

means, control neans single swnhgable |adder section pivotally sup-
recei ving the depth signal and the angle signal ported by the
superstructure adjacent the 111111111111111111 11111 111111 - 14

1, 359, 827 1 lower ‘end of the fixed ,

sectlon and in align- - FCRRESTER, KETLEY & CEI ment therewi th, the upper
tumbl er for the Chartered Patent Agents, digging bucket Iine being
supported by the Forrester House, superstructure at the top of,
the fixed | adder = . 52 Bounds Green Road, 5 séction and the | ower
tunbler for the digging London, N11 2EY. bucket |ine being carried at
the | ower extre- : ‘and mity of the swi ngabl e | adder section.

Rut| and House, 23. Dr edges substantially as hereinbefore . Ednund
Street, described with reference to, and as illustrated Bi rm ngham B3
2LD. 10 in, the acconpanyi ng draw ngs. Agents for the

Applicants. Printed for Fbr_mh;esLy~s—S%a++6ﬁ6f O fice, by the Courier
Press Leam ngton Spa. 1974. P atent OFfice 25 Sout hanpt on
Bui | di ngs, London, WC2A 1AY, i ‘ﬂ “ ““ may be obtai ned.



