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SWNG NG DEVI CE FOR A DREDGER The present invention relates to angac?c-,,_,_ga '
0§ IIatlng or swi nging device for a dredger of the kind conpri.sing a

dr edgi ng boom having two relatively novable arnms. 5 A dredger of
thi’s kind is known from U. K. Patent Application No. 27358/ 78 filed on 20th
June 1978. The first armis generally ﬁrOVIded with a platformat oOne end
which it noves over the water bottonri’h successive steps of approximtely
one nmetre. Between steps, this 10 platformrenains fixed on the water
bottom The second arm whiSHTNIERRE SSEWICE WOk ADREOGERt its end, is art-
iculated to this platform about a substamirally vertrcar axis. Thi s armis
oscillated by a swi nging device to execute a sweeping nmovement with an
anpl i tude of appiTive prfeserdt dinverdfibd [FRRYtdd)[ tRRIn redediveting aoi ddl e
position). The swinging device is one of the elenments of this type of
dredger whi stwingigig fdestilae tiomrodinsiger o8i the esindompabstieg caoni cal
way. Disadvantages of the known swi nging devices which may 20 be nenti oned
are those ofiredging M%fh&\@me‘:wm Rﬁﬂ@mebnﬂnq}(@lecﬂrmﬁ tBe sgcond)
dredgi ng arm when t atter 70 ERR] port or 700_to starboar i) a
cons?de abl e bul éﬂ”& JrJes W%cﬁ?qm )UJCOEﬁt%H'Fce V\:hl ch

ef foct ed by AMPHHES %%@’%r e%ﬁ%ofd@le Ll eitithghute 1978 "o

first arm is generally provided with a platform at one

4

| end which it moves over the water bottom in successive
steps of approximately one metre. Between steps, this
10 platform remains fixed on the water bottom. The second
arm, which possesées a working tool at its end, is art-
iculated to this platform about a substantially vertical
axis. This arm is oscillated by a sﬁinging device to
execute a sweeping movement with an amplitude of approx-
15 imately 140° (¥ 70° relative to a middle position).
The swinging device is one of the elements of this
.type of dredger which is difficult to prodﬁce in a simple,
robust and economical way. '
Disadvantages of the known swinging devices whichlmay
20 be mentioned are those of: |
i) a lack of torque in the ext?eme position of the
sécond'dredging arm when the latter is.70° to port or 70°
to starboard;
| ii) a considerable bulk and a complex structure;
25 and
iii) a cost price which is consequently high.
In one embodiment of the prior art, swinging iz effected

by means of one or more Jacks, each having a
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2.- body which is fixed to the platformby neans of a swvel pin. The

i ston rad of the-jack js articulated to the pivoting part of the SMAnglng
levi ce, this part belng fixed to the second arm 5 In the extrene

hosi ti-ons, that is to say in the position where the angle between the jack
~pnd’ t he smﬁngihg dr edgi ng arm approaches 1800, there is a deficiency of
orque. .Since the body of the jack is<4iZed to the platform the size of
I’\d‘gl atform s dddyohichdihyfixed facthe pIRkfaswe by meansuofuge svivehe
dr er i s consequent|l nade heaV|er and the cost price iis increased. To

overtome these \@¥Bou kR KRS of Heeprdasdnils mtﬁtdoﬁ §s&hes
swi.ngi ng device f ,dred e vi.ng 15 an artj cul at ed,dredqi ar.m f or
novenent bet vveerPfY?ﬁaJc &%{(ﬁg ?Heg rgtrég s‘qué'sc Cof q:gl 88&?15 on,
sai d swi ngi ng de C ks respectively dlsposed on opp03|te
sides of said arf#%ga fé?¥%§eééﬁé§§) * each of said Jacks having a jack
body and a j ack 20 phfﬁﬂﬁh&reﬁ&fhg% n;ﬁ&d%‘i-t?idﬂsswﬁhdﬂfis %oy Mes axt epding from

each of said jack bodies iIn the rection as the associ af ed pi ston

rod, said yokes fheyitone@ierd Othdi arpld Ibetwaer itie SRick jaark thedi es on a
flxed part about respective axes, neans pivotally connecting said 25 piston

ods to said dred\gimgingrﬂréd@.ng\wmeam‘oﬁcm d otk thedieedisom sai d fi xed
part being substantially coextensive with the pivot axes of t he respective

bi ston rods on séefiicienicy nof atorque & hSinerllthedxidy @f dhesalagk is
fixed to the platform, the size of the platform is

10 governed by this factor. The overall structure of
| the dredger is consequenfly made heavier, and the cost
price is increased.
| To'overcome'these various disadvantages, the present

invention proposes a swinging device for a dredger having

E © 15 an articulated dredging-arm for movement between limit
~positions on opposite sides of a middle position, said
swinging deviee comprising two jacks respectively
'f'disposed on opposite sides of said articuleted dredging

arm, each of said jacks having a jack body and a jack

A AN T otann 80t AL o1, Baore: 1 B

20 piston provided with a piston rod, a yoke extending from

each of said jack bodies in the_sameedirection as the

[

associated piston rod, said yokee having means for

i B ) _ pivotaliy mounting'seid Jack bodies on a fixed part
"about respective axes; means indtelly eonnecting'said'

25 piston rods to sald dredglng arm, the pivot axes of said

Jjack bodles on sald fixed part belng substantially

coextensive with the plvot axes of the respective piston
rods on sald dredging arm in the middle p051tlon of said

dredging arm, thereby 1ncrea31ng torque applied to said

30 dredging arm in the limit positions,

1#



- Nredging arm thereby increasing torque applied to said 30 dredgi.ng armin
he limt positions. As a result of these arrangenents, t:he torque
‘\Napplied to the armduring the smeegiﬁg_novenent under goes very f-ew _ "
variations during the swinging action. At all events, it is advantageously
greater in the extreme 5 posSitions than is the case with the products

al ready known. The b#eé(-a()fré%%d@t#'oc‘ﬁf#f?!érfg‘qé‘?‘tﬁén%?aﬁﬁg ebrghie | ocation

of the coupling of t jack i xed p A saving in terns of

construction fO'e'lp%tiﬁeefdl[ gd\peﬁe;-aﬂ&'durirég'wéoéﬁéé‘ﬁiﬁg B80tHent undergoes

characteristic o n, the rod of the swnging jack is provided, -

at its joint wi %r?r G RASEIRSE dlts angh iy the éwkegingrécbsenng At bRast
one slide formng gui de neans which is associated with the sw nging jack-

and i n whi ch t hewdntk engadges ddvantdesotsly sgregten inetihengxéremes in the
vicinity of a mddle position. In fact, when the joint axis of the rod is
al i gned wi tI§ t hgqitiforaxithed idetheackasedyithhthe productekainaadyhnown.
position of the jack will waver or wobbl e dependi ng 20 on t he enbodi nment
chosen. This i Sheermidilebdythdestructurerhs nedecedcbeasuse. ofhéhenvention
wi Il now be described, by way of exanple, wth referencg to the R
acconpanyi ng dr Adoaidm ahithe omupling ofi Hheejacksbadyether fhe fixed
di agrammatic view of a .

part. A saving in terms of construction follows from

this. |

10 Accofding to another Characteristic of the invention,
the rod of the swinging jack is provided, at its joint
with.a cam possessing a stud, the fixed part having at
least one slide forming a guide means which is associated
with the swinging jack and in which the stud engages -

15 when the swinging dredging arm is in-the vicinity of a
middle position. | ;

In fact, when the.jbiht'axis of the rod is aligned
with the joint axis of the jack body, there is a risk that
the position of the Jjack will wavef or wobble ¢epending

20 on the embodiment chosen. This ié rgpedied by the

G

arrangement mentioned above.
The invention will now be described, by way of
example, with reference to the accompanying drawings

in which:

25 Figure 1 is a general diagrammatic view of a
dredger comprising a two-part articulated

dredging boom;



dredger conprising a two-part articulated dredgi ng boom - 4 - Figure 2 <§E

is a plan view, partially in section along the line Il-11 of Figure 3, of .

t hee deV|ce according to the invention, the articul ated assenbly bei ng shown

5 in a mddle position;,Figure 3'is a sectional view of

the device accordlng to the invention, along the line Il1I-Ill of Figure -2;
Figure 4 is a side vigw according to_the arrow 10

: of -
Figure 2 of the device Bdeyrs ¢gito & E’é%\?’éfﬁ‘ﬁ"o@“‘zﬁkftw 50 §%ﬁlt-£?bl oded
perspective view of the device ac rd| Q:%e J_tnhee If'-\ﬁ %0#. Fi urcﬁ ‘%,%

' [ [ [ ) a ordlng

plan view, partially in section,

t the i ti th i ti b
posi tion: Figure 7 is E&LBEC??%%”& el i e nd u@aé;ﬂf%%tr s
of the device 20 %ﬁ%o%@ﬂ%\fl%ﬂ%lfseﬁé’éﬂﬂl dre ngl@ovgnl S a

general diagrammati c. V|em10f the appar at us conpri sing
a surface platgorn120 and a dredghng Bl Rydirddnyw arns EI ~and E2

connected by a device shown at 10. This device
Figure 3 15 a sectional view of the device
accordlng to the 1nventlon, along the
llne III- III of Figure 25
_ Figure 4 is a side view accordlng to the arrow
10 - IV of Figure 2 of the dev1ce according
| to the invention; L
. Figure 5 is an exploded perspective view of the
| device according to the invéntion;
Figure 6 is a plah view,.partially in section,
15 of the device écoording to the invention,
the pivoting assembly being shown in its
| extreme port position;
Figure 7.is a perspective view, with partial
_ - cut-away portions, of the device
20 . according to the invent%on.
‘Figure 1 is a généfal diagrammatic view of the
. apparatus. It shows a dredger comprlslng a surface
| platform 20 and a dredging boom E hav1ng two arms El
and E2 connected by a device shown at 10 This aevice.
25 10 rests, under worklng conditions, on the bottom by

- means of a platform 1l and interacts with a lifting



N 10 rests, under working conditions, on the bottom by nmeans of- a platform’.

and interacts with a lifting means 12 enabling the dredging arns El

id E2 to be raised. The arm E2 possesses, at its free end, a working tool ,
The device 10 possesses the app8ratus necessary to 5 enable the arm

E2 to swing. It is this device which is of particular interest and which

will be described with reference to Figures 2 to 7. According to the

enbodi nent chosen and |IIus t he, s | ng _devi S fixed
part or frame 1B862m§ 1 @c ﬁe’epldﬁ Vgcﬁl%gll‘re{?ﬁi Eggn?rre‘imﬁ:é% fé %1 \/
lifting systen1b th fa [ and a pivg I 200, fixed to
the arm E2 by nE §‘f‘ ﬁ%’ fgﬁﬁa)sosﬁffsa%ﬂ %%%3%’?%% » and 3). The
assenbly 200 is gﬁgﬁht%ﬁ | Iy about an axis 105 on the fi xed part 15
100. The nain 3 i odies the axis 105 is described bel ow. The

assenbly 200 conpris a g?%% SS5Py Pt es
each support. at theif % 'Eg}'?.l"fg fl%%egtﬁ @ﬂ%}%&%?/%%?ng agtsenbl y
200 20 ig retahaeqel '%hté‘%rfd % Ardwidd, byr4 hies ngnis ydkei@dwhidle psates

210 of whicCh are each engaged in a fork 0 fixed to the fixed part 100 and

formed by ‘the pbat gartitul athasst ddeiite arid Witiah widlke be bdescti¥ed with
shaft ends 211 are accommpdated in the bores 112. The 25 assenbly forned

by the forks llg@efeteiite Hrufigmes Z2lto 7.

According to the embodlment chosen and illustrated,

the swinging dev1ce comprises a fixed part or frame 100
10 fixed to the platform 11 and cennected to the lifting
system by the fastening 201, and a pivoting assembly
200 fixed to the arm E2 by means of the fastenings 202
and 203 (Flgures 1, 2 and 3). The assembly 200 is
mounted plvotally about an axis 105 on the fixed part
15 100. The main pivot wh}ch embodies the axis 105 is
described below. | i
The assembly 200 comprises a main yoke 209 formed
by plates 210. 'These plates each sﬁpport at their ends
shaft end 211 (Figure 5). The pivoting assembly 200
20 is retalned in the fixed part 100 by the main yoke 209,
the plates 210 of whlch are each engaged in a fork 110
fixed to the fixed part 100 and formed by the plates
111. These plates 111 each have a bore 112. The
shaft ends 211 are'aecommodated in the bores 112. The
25 _essembly formed by the ferke 110 and the shaft ends 211



-°6 - and supported by the plates 210 of the yoke 209 forns the main piv ;2&5
t hus.enbodyi ng the axis, of ;rotation 105. The pivoting assenbly 200 al so ~l
pessesses two ‘pl ates 212, each having two bores 213 and 214. The fi xed Co
part 5 100 possesses four plates, 1313,.114, 115 and 116 whi ch each have’
two bores 117 and 118. Two jacks 300 and 400 control the rotation of the-
pi voting assenbly 200. The jacks are nounted in direct . drive, on the one

hand: .10 - on 't hegpk vati. sgepbl 0 r Bhat 99kl 2083 ¥ioreh tﬁ
bore€ 213 and_214?a§%d?&%ﬁgfﬁgaogﬁe¥h§aga?*?@ggﬂPthfixedgﬁért f%% by :%ans

~of the plates 113,m&itﬂ,pi%étaeﬁuélém%aﬁngl knkaegisheheotatiba 405.118.
The jack 300 (400) possesses a body 3017 (

401) 15 fixed to a yoke 302

(402) formed by two pl atgs ﬁ@Qoﬁﬂﬁ%)aéBém&l@ @400R1 sbt palsse spess evee pla tesd
- 303 (403) fixed to a piston (not shown) and ending in a cam 304 (404). The

-assenbling of the $izpdepoht hadingt Bropboeeisn@130 anda@dénbl Th20Eixede paadk
300 and the jack 400 will now be gescribed. Reference will be nade to
Figures 5 ands7 t 0l@0apbesebsesdfsuri platest,01B3,f 3lkowdd5 endhdd Cambdedy
been said that the pivoting assenbly 200 was nounted on the fixed part 100
by means of the 25eachehavgokwolbores LAZ #odkd1820 and of the shaft ends
et - Two jacks'300 and 400 control.thelroﬁation of the
pivoting assemﬁly 200.' Thé Jacks aré ﬁounfed in direcf_
drive,.on the one hand: _ . | ‘
10 - on the pivoting assembly 200 by_meéns of plates 212
having bores 213 and 214, ahd,.on'the other hand;
- on the fixed part 100 by means of the plates 113, 114,
115 and 116 which all haﬁe the bprés 117 and 118. '
The Jjack 300.(400)_possesses a body 301 (401)
15 fixed to a yoke 302 (402) formed by two plates 309
- (409) énd 310 (410). It also pbssesses a rod 303 (403)
fixed to a piston (not shown) and ending in a cam 304
(4Ok4Y. | o
The assembling of the fixed part 100, the pivoting
.20 assembly 200, the jack 300 and the géck 400 will now be
-descriﬁed. Referencé will be made to Figures 5 and 7
B to enable this description to pe_foliowed./
It has already been said that the pivoting assembly
200 was mounted on the fixed part 100 by meansjéf the
25 main yoke.209.of'the'fofks liofand of thashaff_ends 211,



-fly3thus formng the main pivot. For the sake of greater cllarit-y, this
%: pi vot has not ‘been shown in Figure 7 and is indicated t-here by
d ”

~and-dash lines only. The plates 409 and 410 of the ‘yoke, 402 -of -the jack
5 400 are accommodated in yokes f-Qrmed.respectively by the plates 113 '
and 114 for the plate 409 and by thé'%rhtes 115 and 116 for the plate 410.
Shaft ends 406 | ocated at the ends of the plates 409 and 410 are _
accommodat ed in'the bores 118 of the plates 113, 114, 10 115 and 116t b
formthe joint thushfobming4bheohathepisok.4000xhitdie isekenh @ @naRE@r
pivotally on the fixed part 100. The jack 300 is nounted pivotally on the
fixed part 100 tharitysatbimapabn péved best hetshsen sheymde FHeunedat ed
at the ends of the plates 309 and 310, the shaft ends 306 bein .
acconmodat ed- i nenfielgoindicateds therepbyt otrend-gash Lines Pr¥s t hus

403 | s Caccommdat ed FREaPASEEs,RE FBRNEATHPT: FES,akes BB & ife ot | ng
SAUEIC G TR MES KR BRI R
B o i BLBR 85, BLACHRRL 4201 50 B B 985 P
plates 115 and 116 for the plate 410,..Shaft ends 406
located at the ends of the plates 409 and 410 are
accommodated in ‘the bores 118 of the plates 113, 114,
10 115 and 116 to form the joint of the body 401 of the
Jack 400 which is thus mounted pivotally on the fixed
part 100. |
" The jack 300 is mounted pivotally on the fixed part
100 ih the same'way by means of the shaft ends 306
15 located at the ends of the plates 309 and 310, the shaft
eﬁdé 306 being accommodated in the bores 117 of the .
plates 113, 114, 115 and 116, thus forming the joint of
the body 301 of the jack 300. H .
_The cam 404 of the rod 403”13 accommodated in a
20 yoke formed by'the blates 212 of tﬁé‘égvoting assembly
| 200. A shaft end 408 fixed to the cam 404 is engaged
in the bores 214 of the plates 212 to form the joint of
the rod 403 of the jack 400 which is thus mounted
pivotally on the pivoting assembly 200.
25  The rod 303 of the jack 300 is mounted pivotally



of the plates 212 and a,shaft end 308 which is accommbdated therein to for
tleus the joint’ of the rod 303.. 5 Figure 6 illustrates how the
device functions. The pivoting assenbly.g£00 is shown in its extrene port
position.. It will be seen that t-he body of each jack is nounted pivotally
on the fixed part 100 and bears on the latter by neans of the shaft ends
306_and 406, whil Sin t4i6e rPivdDing Obs6amhl i aeBOI Snt BRedEbNE FhYTBRL meabsngv
it possible, by neans of the cans 304 and 404 and the shaft ends 308 and

408 on the |atter,the oves 213 afsthdl yla66st Blpoandoa shastaehdaBdsabout
the axis 105. Although Figure 6 shows the assenbly 200 in its 15 extrene
port position, thedsstents yaeotmmadabedsthereint he Eopmr ¢his the getingne
starboard position at 200T, and al so the correspondi ng position of the axis
220 can be seen atoP2liire ared 1 3@3. of the jacks 300 and 400 at 300T and 400T.
20 - Referring again to Fj gur it wll be seen that when the arm E2
appr oaches a 2 ddl e poi+8Wre ( h@h&%ﬁrﬁggsahﬁwﬂbenéﬁyéﬁ? BynpEaansef The
pi voti ng assenbly 200, the shaft_ ends 406 and 408, on,the one hand, ,and 306
Bnd 308, on the IREYSHE, S37eARIY (?R RRASNEWR 1BohEEQEEAFFPE PAEY) BPALELON.

axis of the body 301 ofhfhg, ¢oon that the body of each jack is mounted

8- on the pivoting assenbly 200 in the sane way by nmeans of the bores 213%(2;;

pivotally on the fixed part 100 and béars on the latter
by means of the shaft ends 306 and 406, whilst the rod
10 of éach jack is the drive element meking it possible,
by means of the cams 304 and 404 and the shaft ends 308
and 408 on the latter, to pivot the assembly 200 to
 port or to starboard about the axis 105.
Although Figure 6 shows the assembly 200 in its
15 extreme port position,'the assembly 200 can.be seen in
“the Figure in its extremé'starboard position at ZOOT,.
and also the corresponding position of the axis 220
can be seen at 220T and that of the jacks 300 and 400
at 300T and 400T.
20 : Referring again to Figure 2, 1t w111 be seen that
| when the arm E2 approaches a middle positlon (the axes
- .150 and 220 merged) by means of the plvoting assembly
200, the shaft ends 406'and AOé, on the one hand, and
306 and 308, on the other hand, are aligned and,
25 -consequently,Jthe joiht axis.pf the body 301 of the -
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jack 300 is aligned with the joint axis of the rod 303 in this sane
&/ The sane is true of the joint axis of the body 401 of the jack 400
, inthis mddle position, .is aligned with the joint axis of the rod
of the same 5 jack. It follogws_that when the dredging |adder is in
an upright position, the jacks 300 and 400 rotate freely and can :
consequently pivot freely about the axes determned in this way, whereas, :
when the pivotjagk a36enbsyalifnedi #isht thpojbiat taist afbdhed rod 30Re iG) \_; _
10 the axes of rotation of the body and of the rod of each jack are no ™~ '
| onger mer ged,thisissaine ejacki ngTheesamei fsotraerdodnehenljpindr aitie jofckhne300
and 400 corresponding to the angle fornmed at each nonent by the axis 220 of
the assenbly Josdwi4®ltidf thesjask 600t whithyednpihisiedddls positipm,
prevent the jacks from-wobbling, which would be caused by the free rotation
of these when iheabigned nyithsthel jo2od §59509§h§bearﬁﬁd§pé pdsitheosamgnd
above all ta prevent the |oss of torque which mnuld,ariie fromthis, a .
devi ce forD guidfGky t bkt fekkovs Haah: wheBnthRedredgdngolagder #6010 3Gui de
themin the coursge .0

| : he bl f
appr oxi mat el y YRf g%sg J%aﬁr ?Kgggg%d§68$aﬁﬁgﬁ§§d89 a %SF%FS%Y This
i h i Fi | ' b h 220A d
o0n it the S Sdh (t St Eade 1 §I8130R FRsEn LOREBAL ¥NE] Ko e
respectively Bﬂ%?éﬁéﬁnggoiﬁmﬁﬂiéh@a?§sﬁﬁgk¥as, #R8nPichat $itRiaugh an angle

A to starboar port-
assembly 200 shifts to port or to starboard (Figure 6),

=]

10 the axes of rotation of the body and of the rod of each
jack are no longer merged, thus determining one position
and one only for the jacks 300 and 400 cofresponding to
the angle formed at each momeht by the axis 220 of the
assembly 200 with the axis 150 of the fixed part 100.

15 To prevent thé jacks from wobbling,_which would
be caused by the free rotation of these when the pivoting
assembly 200 approaches a'middle'position, and above all
to prevent.the loss of torque which would arise from this,
a device for guiding the jacks is mounted on the fixed

20 part 100 to guide them in the course of an angular |
movemenf of the assembly 200 of approxiﬁately 10° to

. 20° on either side of the middle position. This movement
is shown in Figure 2 by two angles A formed by the axes
220A and 220B with the axis 150, the axes 220A and 220B

25 representing réépectively the axis 220 when the assembly



FQr this purpose, a slide 130 formed by the pieces 131 and 132 is | ocated '
on t-he upper face 'of the plate 115 and.a slide 140 formed by the pieces 4915
ard 142 is |located.5 on the lower face of the plate 114. The pieces . .
132, 141 and 142 are chanfered at their .ends at 131A, 132A, 141A and 142A

The cans 304 and 404 of the rods. 303 and 1903 of the jacks 300 and 400 each
possess a stud 305 and 405, the stud 305 being | ocated on the |lower 10 face

of Lt he cam. 304 and20epitvictt 4 Ehrierighy drocaigie on tdesteissatdcer ofo tyertam
404."Figures 2, 3, 4 and 7 show that when the pivoting assenbly 200 o

approaches the mddl e pfoirt ithis pargosts, 05lantk 4B afermed)dpedthe pieces
respectively in the slides 130 15 and 140, the chanfers 131A, 132A, 141A
and 142A making t hii$lemgagdFent sedsioarted Rinyurhe aippemsiace ot vikhe tivate i LS
130 nust be | ocated on the upper face of the plate 115 and the_slide 140 on
the | ower face of ehd 8 &lddediOuformade i Ve miessemitly and iH+dnks okocated
its extrenme 20 _.positions, in this case to part, the-stud 405.nustéfgkag{e .
to pass over tHRe pP@cé’?ela-PW@H‘d feee Qf AR BATR) HibedddDPITRES atikr 132,

Slide 140 then bol MY 504 042 BT AR 7t Aoa Attt doly (ks
The axis 105 and | ReHoREE Rieh-11§he, Hng S0 FRREHOL of EHER PRO4TCH
a way that the foreqMigsh df'&he jacks 300 and 400 each possess a stud
| 305 and 405, the stud 305 being located on the lower
10 face of the cam 304 and the stud 405 being located on
the upper face of the cam 404,' |
.Figures 2, 3, 4 and 7_show that when the pivoting
a_ss_em'bl.y 200 approaches the middle position the studs
" 305 and 405 are engaged respectively iﬁ the slides 130
15 and 140, the chamfers.13lA, 1324, 141A and 142A making
this engagement easier. Figure 6 illustrétes why the
slide 130 must be located on the upper face.of the plate
115 and the slide 140 on the lower face of.the platé 114:
when the pivoting assembly is in one of its extreme |
20 positions, in this case to port, 'thé stud 405 must be
" able to pass over the pieces 131 and 132 without being
RN ‘impeded by the latter, which explains why it is
located on the upper face of éhe cam hOh; the slide 140
_then being located, as a result, on the lower face of

25 the plate 114,



J ac 00 and. 400 must provide undergoes little variation 5 as a function -

B xy

of ngle formed by the armE2 with the armEl. The invention is not
| i to the enbodi ments describedsand illustrated, but includes any
alt tive formand/or conbination of the various elenents within. 10 the

scope of the appended clains. In particular, it will be understdod that the
devi ce according to tie willerhd @prreciabved i tnebi the onéspeabiyecéistances
Moreover, the joint axes of the bodies 301 and 401 15 have, been arran

ed. ™
side by side inbefaesmhddie@#lsidd iand thel porestiil edll8, RRarend héser
axes can be nerged in another enpodinment. Finally, in the_ enbodi nent
- described and i e theadatemHashdn Fudach Yarkthrhrhenfeneet vhéshphhe
and the 20 rod ensures the pjvoting of the pivoting assenply,. These, .
respective funcw éfoc{]ﬁé%o&gpm PEHEL G g %&%ﬁsrﬁ%kt%%nvﬁﬁlatlon
i nterchanged without departin rqm t he scope of .the j.nventi fas -
aane 105" WR AERYa e, [P e TE hoten RRVHRG Brm abR, vk, Bhe
dr edgi ng arnlfogrgp ment between |imt positions on opposite sides of a
m ddl e position, “Sai @ ‘swi nging device conprising two jacks respectively

di sposed on opposi t e wgjas AlnsRldh A Ly Pl g edg Do Afibo 8RS
deséribed and illustrated; but includes any alternative
- form and/or combination of the various elements within .
10 the scope of the appended claims. |
In particular, it will be understood that the
device according to the invention can function with
only one jéck. | |
Moreover, the joint axes of the bodies 301 and 401
15 have been arranged side by side in the embodiment
described and illustrated. Cleafly, theée axes can
be merged in another embodiment. .
Finally, in the embodiment described and illustrated,
the body of each jack bears on the fixed part and the -
20 rod gnsures-the-pivoting of the pivoting assembly. These
_ respective-functions of the body aﬁafég fﬁe'rod of each
Jack can be interchanged without departing from the

scope of the invention.



sgld j acks having a jack body and a jack piston prOV|EEETVETWTTI?ﬁ?ﬁTﬁTTTmi
~a yoke extending from each.of said jack bodies in the iﬂm'm’mrmu e
aésoci at ed pi ston.,rod, said yokes having neans for piv "ﬂﬂﬂﬂ”a
jack bodies on a flxed part about respective axes, neans pfvotal *
connecting said piston rods to said dredging arm the pivot axes of sai d
Jack bodi.es on said fixed part belngiiubstantlally coextensive wth the

ivot, axes of the respective piston ds on said dredging armin the niddle.
\“Tflon of said dredging arm ‘thereby increasing torque applied to said
dredglng armin thelimt positions. 2. "~ - ‘A device according to daim
1, wherein the connecting joint axesofmdhe jack bodies are coincident. 3.
A device according to' daim1l or darm2, wherein a gui deneans is :
associated wth each of said jacks, said guide neans being |ocated on said
fixed part and interacting wth cooperabl e neans on the associ ated jack
when said dredging armis in a guided zone in the vicinity of said mddle
position for preventingAwewbhgbngodevire ferdyi deedger havingmn 4.

- A device accosﬁtEeuigtasaaféégla@esfmnfa;eemaéezﬁ@ﬁﬁi w@@eﬁmﬁﬂﬁ@nd sal d
cooper abl e neagg co nBrlses a | de abg t he otherdgﬂg gjses a %%
el ement. 5. Positig Ee@?c@PBE§B?ﬁ|ﬁ €3 ef o Y FBH W d 31 Ue i s
| ocated on sas#ihging @evice comprising two jacks respectively disposed
on opposite sides of said articulated dredging arm, each of
said jacks having a jack body and a jack piéton provided
with a piston rod, a yoke extending from each of said
jack bodies in the same direction as the associated _
'pieton rdd said yokes having means for pivotally mountlng
said Jack bodies on a fixed part about respective axes,
means pivotally connecting said piston rods to said
dredging arm, the pivot axes of said jack bodies on said
' fixed part being substantially coextensive with the pivot
- axes of the respective piston rods on said dredging arm
in the middle poeition of said dredging arm, thereby
increasing torque applled to said dredging arm in the
limit p051tlons. '

2. A device according to Claim'l,_whereih the
connecting joint axes of the jack bodies are coincident.

‘3. ‘A device according to Claim 1 or Claim 2,
wherein a guidemeans is associated with each of said
- jacks, =aid gﬁide means being located on said fixed
part and interacting with cooperable means on the associated-
jack when said dredging arm is in a'éuided zone in the
vicinity of said middle pos;tlon for preventing wobbling
.of said dredglng arm.



wherein the Iength of edch said slide is such that the aSSOCIated stud

el ement remai ns engaged in the slide over a range angul ar novenent by said

dredgi ng arm of about 10 to- 20[EFF§ tD each side of said mddle position. __
8. A device accordin to_an ne of i 4 to 7 Mhereln he en '
of each said &lide are” cﬂ%ﬁ?@ eﬁc?%rab%?l??c%gaﬁ%g%géﬁ% ot q"J
orrespondlngasduguedenmaanahendtheléssampewabﬂ?emﬁamsnmnmprﬁmeguaded zone.

9. A dEYAE Cafif el IottherO R c%?r@.seg d Tud 9 en‘é’ﬁer ein said
slides associated Wth the respective Jacks are arrange different -
pl anes. 10. A deV|ce accoerding to any one of Cains 4 to 9, wherein

said stud elspents EXtEndevﬂc@pé@éd)i'&lN@rﬁ¢C@iaﬂhr@PtWK@LSeJ.ﬂ-]sa:Ld A

devi ce subst al | h I h desgei nd |IIustrated in the
acconpanylngagf% é P8caféq' On ‘s34 ped 3

6. A device aégording to any one of Claims 3 to 5,
wherein said guided zone has an angular range of about
10° to 20° to each side of said middle position.

7. A device according to any one of Claims 4 to 6,
wherein the lengthof each said slide is such that the
associated stud element remains engaged in the slide over
a range angular movement by said dredging arm of about
10° to 20° to each side of said middle position.

8. A device according to any one of Claims 4 to 7,
wherein the ends of each said slide are chamfered to
facilitate engagement of the corre5ponding_étud element
when the associated jack enters the guided zone.

9. A device according to any one of Claims 4 to 8,
wherein said slides associated with the respective jacks
are arranged in different planes.

lo. A device accordihg to any one of Claims 4 to 9,
wherein said stud elements extend in opposite vertical
directions. ' '

11. A device substantially as herein described and
illustrated in the accompanying drawings. -

.,'_!

-~ B
s

evice according to any one of Clains 3 to 5, wherein said o i-
Em mmmumlguj,m range of about -10 to 20 to each side of said :
ep A device according to any one of .dai'ms 4.to 6, '#_



