-1-*A Barge Transport System This invention relates to a barge transport
.system of the kind conprising at |east one barge and at | east one
pushi ng .vessel .connectablé to the or ‘each barge for the transport
by _pushi ng, the pushing 5 vessel as well as the or each barge 251
proyi.ded with nmeans for connecting the pushing vessel rigidly to
sel ected barge. Several different barge tgfnsport systens are known
including a pushing vessel connectabl the stern 10 portion of
a nunber of barges. The connection between the pushing vessel and the

. barge gives rise to problens, fA Barige Trbespost Syetémoati ng | evel of the
barge varies according to its |oad and secondly because open sea conditions
require an extrenel ymilgi i RRIHEGH OPeldtes to ALY Strdis %sé&?se
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difficult or i mpeasibl fort Oc6RRECEIn®" tHES PRIFIIHE \}éséélug{hgﬁafi to Qer
known connectio so_conplicated or bulky, their use

25n nee
i s inpractical. “Fh&™i R ?cfﬁ%e%ﬁﬁﬁ%ht i nvention is to solve the problens
of connecting firmy a pushing vessel to a barge in a sinple nanner
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aspéct of the presg |nven I on _
: including a pushing vessel connectable to the stern

10 portion of a number of barges. The connection between
the pushing vessel and the barge gives rise to problems,
firstly, because the floating level of the barge varies
according  to its load and secondly because open sea
conditions require an extremely rigid connection.

15 . Attempts to solve these problems have been made
based on the wuse of different vertically adjustable
connection devices. In particular friction and mechanical
clutch means devices have' been used to provide locking
‘between the pushing vessel and the barge. Furthermore

L 20 longitudinal slide members and cable or chain attachments
have also been used. However friction locking is gener-
ally not seaworthy and connection means cdmprising long

. slide surfaces are difficult or impossible to connect
or disconnect in rough water. Other known connection

25 means are so complicated or bulky, that their use is
impractical.

The aim of the present invention is to solve the
problems of connecting firmly a pushing vessel to a
barge in a simple manner applicable, and also reliable,

30 in open sea conditionms. |

According to one aspect of the present invention



-2- there is provided a sea-going barge transport system conprising
at | east.one barge having a notch extending through a stern portion
thereég%;Lat | east one powered pushing vessel receivable in said
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vessel, fourth engaging means of the or each barge inter-
engageable with each of said third engaging means and
moving means operable to move the third engaging means
or the fourth engaging means transversely of said pushing
vessel to enable a mechanically positively locking inter-
engagement and disengagement between the third and fourth
engaging means, the said inte_fengagint means being formed
so that, on operation of the moving means to interengage
the third and fourth engaging means of the or one of
the barges, a wedging engagement between each third engag-
ing means and its respective fourth engaging means trans-
versely locks. the pushing vessel to the barge and urges
the pushing vessel forwardly into the notch to provide
a wedging engagement between the third and fourth engaging
means thereby minimising any movement inducing connection
clearance between said pushing vessel and the barge.

In this specification the expression ''stern portion"
when 'applied to the pushing vessel means a portion of
the pushing vessel being at a distance from the fore
end of the pushing vessel of at least one half, preferably
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t he-pushi ng vessel being at a distance fromthe fore 35 end of the pushing
.vessel of at |east one half, preferably 3 at least , of the length of

t he pushi ng vessel . The expression "nmechanically positively |ocking
means nechan- ical |ocking by neans of distinct support surfaces, nof
frgction locking. 5 In a barge trarkport systemin accordance wi
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ogaysabfy ©titled and fourth engaging means, the wedging
effect produced both mechanically locks the pushing vessel
15 transversely relative to the barge and urges the pushing
vessel forwards relative to the barge in the longitudinal
direction of the pushing'vessei. This relative forward
movement of the pushing vessel into the notch prov1des
a wedging engagement of the first and second engaging
20 means and is convenlently_achieved by providing the third
engaging means as transversely movable wedge-formed connec-
tion members with a greatef{ wedge angle at their rear
side than at their front side.

In a preferfed embodiment of the invention, the
25 barge comprises a number of wedge-formed depressions
or profrusions at different height levels to which corres-
ponding connectiqﬁ members of the pushing vessel can
be connected or engaged for locking the pushing vessel
firmly to the barge. - The pushing 'vésse1 méy’ have, at
30 each connection position, a single connection protrusion
and the or each barge may be provided with corresponding
connection depressions sc¢ arranged in vertical rows,
that :the pushing vessel can be connected to the barge

at a desired level. |

35 Special care has to be taken regarding the strength
and the operational reliability in open sea of the movable
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al ways obtain, in spite of the pitch, "a quick and reliable connection, it
is practical to provide the, 15 pushing vessel with a trim arrangenment, by
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connectlo on nec ani ca oc |ng, an rlctlo | ocki ng,
t he sha §tepwise with a given pitch. In order to be ab
to always obtain, in spite of the pitch, a quick and
reliable connection, it is practical to provide the
15 pushing vessel with a trim arrangement, by means of
which the draught and the trim of the . pushlng vessel
can be adjusted as known per_se. Thereby, the necessary
fine adjustment of the vertical position of the pushing
" vessel relative to the barge is easy to carry out.
20 Not only is a strong connection between the'pushing
vessel and the barge important, but the connection must
also be accomplished quickly and securely under difficult ‘
conditions. Since the connection is based on mechanical .
locking, and not on frictional locking, the shape of
25 a notch or opening in the barge arranged to receive
the pushing vessel can be made to diverge over its total 3
length, or at least substantially its total length,
in the backwards direction of the barge. Such a shape
is considerably more difficult to use'in known constructiors
30 having parallel slide surfaces in the barge. However
a diverging shape of the barge notch or opening is advant-
ageous since the connection of the pushlng vessel to
the barge is facilitated. The hull of the pushing vessel
is preferably shaped to correspond to the shape of the
35 barge notch. Further, it is preferred that the length

of the notch is at least 80% of the length of the pushlng
vessel.



25 -a notch or opening in the barge arranged to receive the pushing
,vessel can ‘be nmade to diverge over its total length, or at |le
substantially its total -length, in the backwards direction of 'bar ge.
Such a shape is considerably nore difficult to use in knownconst lon 30
having parallel slide surfaces in t he_bar ge. However a diverging shape
of t™he barge notch or opening is advant- ageous since the connection of
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80% of the | engtdrawirigs Huskhighvessel . Enbodi nents of the invention
wi Il now be described, by way of exanple, with reference to the
acconpanyi ng drawings, in which Figure | is a_side view of an _enbodi nment of

a pushing 5 vessel dilgurebdr 46 atpafepviev af sanpmbadigeatngt sopushing

i nvention, Figurfegsd’s fl 0R0i badpaal tfitdpoit Okyatemshadebdisie! toecehei ng
recess at the stern end of a barge for receiving the pushing vessel shown
in Figure 1, 10 inventigfy, e 3 “shows alternative connection means for
connecti ng the bow of a pushing vessel to a barge In a barge transport

system according to tl;k}%m&veatrf)g £ 9.'6 14uh§ q{crab abft%ov\ﬁhgm{q%

t he pushi ng vessel ure 1 necte arge sho
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adrustable connection device of a barge

10 Figure 3 shows alternative connection means for

connecting the bow of a pushing vessel to a barge, in

a barge transport system according to the invention,

Figure 4 is a schematical top view of the pushing
vessel shown in Figure 1 connected to the barge shown
15 in Figure 2, *

-Figure 5 is a rear view of a pushing vessel connected
to a barge, and

Figure 6 shows schematically another embodiment
U of a vertically adjustable connection device of a barge
20 transport system according to the invention.

- In Figure 1 there is shown a pushing vessel 1 having
at its bow a wedge~formed connection protrusion 3.

The stern portion of the pushing vessel is provided,

at each of its sides, with wedge-formed connection members

25 4. The pushing vessel 1 is designed to be received

in an opening at the sternof a barge 2 (see Figures
2 and 4), the protrusion 3 fitting into one of a number

of corresponding openings or depressions 5 in the barge

2 and each connection member &4 fitting into one of a

30 number of corresponding further openings or depressions

6 in the barge.



20 transport systemaccording to the invention. In Figure 1 there is shown
a pushing vessel .1 having at its bow a wedge-forned connection

n 3. The stern portion of the pushing vessel is provided, at each

s 44es, W th wedge-formed connection nenbers 25 4. The, pushi ng.

¥ is designed to be receivgd_in an opening at the stern of a bar

2 (see Figures 2 and 4), the protrusion 3 fitting into one of a nunber o

correspondi ng_openi ngs or_ depressions 5.in the; barge, 2 and .each connection

member 4 fittifg ELEEFeSnel o™ 30> nGRBevafex ]r‘l"‘é%lgoﬁai Aqdisatssd: openi ngs

or deprebgi aumefal N7t he Ther positionGofl bhei gates ldveind Felldvdiwaat er | evel

I's indicate aly 7 T osl 1 t1he |l evel 7 relative to
t he bar gg‘I)thn}%/ @é?gécoznsﬁ"%%rg’%ﬁg’ déer%)ﬂeér?"g%e%bol& t%@eﬁ{éiﬁ J’%t t:ht%he cargo
carri ed Weighe mf gdhe qarget earsieds hyt khe sbaxgmer ofode@tessi ons 5 and
6 arg preytdemhiat a dnliBeeniof | @¥etSssiddie 5P US| aie Zsrdﬁu@aengagi ng
with”a sujtahlle.depressjon P and_t he connect, on nmbers 4 .interengagi ng
with sui #4bl 1555?%%& oh€Velsnr the REEAUSKIY 4t ntHLRFANESE barge 2.
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to the bargeim system provided in the pushing vessel for adjusting
its draught and trim position. Trim systems of this
kind are well known and usually comprise water tanks
15 which are filled or emptied for changing the location
of the centre of gravity of the vessel and/or the weight
of the vessel.

Figufe 3 shows an alternative method for the connect-

ion at the bow "of the pushing vessel 1 to the barge

20 2, In this embodiment, connection depressions 5a in
the barge 2 are arranged in close vertical relationship
and correspondingly shaped connection members 3a. are
provided in the bow of the pushing vessel. A greater
number of connection members 3a provides a better connect-

25 ion grip. By means -0of the pushing vessel's own thrust
force or any other longitudinal conmection force 'system
provided, connection protrusions 3a are forced to penetr-
ate in a self-adjusting manner into suitable connection
depressions 5a, without any need for 'uSing a trim system

30 for the pushing vessel. The connection principle shown
in Figure 3 can also be applied, but is less favourable, |
with respect to the connection members in the stern
portion of the pushing vessel and the corresponding
connection surface of the barge 2. ' '

35 Figure 4 shows how the connection protrusion 3
in the bow of the pushing vessel 1 provides support



20 - 2. In this enbodinment, connection depressions 5a in the barge 2
.are arranged in close vertical relationship and correspondingly sh
connection menbers 3a are provided in the bow of the pushing vess VA
greater nunber of connection nenbers 3a provi des a better connect i on
gri; By neans -of the pushing vessel's pun thrust force or any of her
Ioﬁgltudinal connection force system provided, connection protrusions 3a
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openi ng vessel and the corresponding vessel-receiving opening

15 or notch in the stern end of the barge 2 both have a
backwards diverging form over the total 'length of the
notch, as shown in Figure 4. .It will also be appreciated
that the length of the vessel-receiving opening is at
least 80% of the length of the pushing vessel 1.

20 : The connection members 4 in the stern portion of.
pushing vessel 1 are pivotable, their movemént being
powered by means of hydraulic cyclinders 9 (see Figures
4 and 5). Figure 5 shows how the connection members

.&,/ 4 swing on a fixed shaft 10, each connection member

25 4 being provided with two hydraulic power cyclinders

9 (see Figure 4) to obtain a high connection force.

‘ When the pushing vessel 1 is connected to the barge
2, a hydraulic pressure is maintained continuously in

g : the power cylinders 9; thereby continuously eliminating

30 all connection clearances that could otherwise give
rise to undesired movement between the pushing vessel
1 and the barge 2. The retracted positions of the conn-
ection members & are shown in dashed lines in Figure
5.

35 The connection devices in the stern portion of
pushing vessel 1 are symmetrically arranged on both



15 or notch in the stern end of the barge 2 both have a backwards
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pi votable, their novenent being $owered by neans of hydraulic cyclinders
9 (see Figures 4 and 5). Figure 5 shows how the connection nenbers 4
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t he p05|ctdrm%& otnhﬁ.e&gggectlon openi ngs or depressions 6, it is of
advant age 5 to ave the corresponding: connection nenbers of the =«

.pushi ng vessel at a relatively high Ievel. For this reason the connection
head®f each Izodgealisonpoesbble 4to Sreplacdlithleciconteek ibhanenberéi xed shaft;

10 of ”he byoné1 CrEécQ:Pi r}:Peans at the stern portion of the pushing ~
vessel 1 which "are vertically adjustable. In this case
there is mo need to provide a plurality of connection
depressions 6 in the barge, only one depression at each
15 side of the barge being sufficient. | Figure 6 shows
schematiéally how such a vertically adjustable connection
device could be constructed (only the principle of the
construction is shown, the dimensions of the parts not
being drawn to the proper scale). As in Figure 5, swing-
20 able or pivotable connection members 4 are journalled
on a shaft 10 and are actuated by hydraulic first power
cylinders 9. The shafts 10 and the cylinders 9 are

attached to the ends of support beams 11, the opposite o

ends of which are pivotally journalled at a fixed point

25 12 of the pushing vessel 1. = Second power cylinders

13 are commected to raise and lower the movable ends

of the support beams 11, whereby the connection level

of connection members 4 is adjusted. ' v

In other embodiments of the invention (not shown)

30 it is possible - for different interengaging connection
means to be provided on the pushing vessel and the bérge.
For exafnple, the protrusion(s) 3 at the front of the
pushing vessel 1, could be replaced by one or more open-
ings or depressions interengageable with projections

35 in the barge. Alternatively it is not essential, although
it is preferred, for the "front engaging means" of the



10 - It is also possible to replace the connection nenbers 4 by
.connection reans at the stern portion of the pushing vessel 1 which are

vertically adjustable. In this case there is no need to provide 37 3
plurality of connection depressions 6 in the barge, only one depreSs at
eagh ,15 side of the barge being sufficient. Figure 6 sh

schenatical |y how such a vertically adjustgble connection device could be
constructed (only the principle of the construction is shown, the
di rensions of the parts not being drawn t.o the ,proper scale As_in Figure .
5, swing- 20 ablRBY ?%vdiea?l?leg cgﬂnelé?i G Graksgr srﬁglé'f'e ﬁ‘bu%hﬁl | PN gl)‘l
shaft 10 and arethet pasadnpy vwesdedul i c Fbirr dingtanere citionieeagafing mheans
shafts 10 and the;. ' r's ar chegd tq t 0 ort b
11, the oppositehéﬁgég%_ mhiéﬁ)arggﬁﬁ %?élIgnjghrggpﬁgg§ai$%ﬁ¥$§e cbo?ﬁ 25
12 of the pustPRRECEiatemenbers dacde ppherncporkiens of3 the pushépged
to raise andsl owpésddie) neyaPd eben@roviidele ohi Rt He oS 1d£ vHET PRXKERG
connection | evel_of annectHPn nenberg 4 |$ %ﬂ!uste . LN othertgggﬁdlnents
of the invention§3¥EL s ARHNCTS i 0 sEPBsSTHTR £ BT iPPer Ehte 1 nt §&25ng
connecti on neanshdabf beofprithe gashdimgt kespaihi ng vessel and the barge. For
exanple, the protrusion(s) 3 at the front of the -pushing vessel 1, could be
repl aced by one or nore -qpen- .ings_or depressions i&%erengageable W th
projections 35 in tHelnadrlge. 1ta vlhathe eppPTeciatett thakemlhoush t RBAgh
it is preferred, idwntivn " fiaint degagibedl mates” pifefletted efbopgimBhdg of
vessel to be,situated right the frong .qf t ushi.ng. vessel . Faqr
i net‘ance fro}l ek}l%‘élgrl‘%gtqrfggﬁggfﬁfeg%t erl'bvea,bq‘ef o?g'gka%ygf:aglf%?acogp rengf:gifm
manner to the membrRs i dm ndheer stennt lpoxticam pért the qushimguyesagl,
it is possible for such transversely movable connection
members to be provided in the or each barge to interengage
with openings or depressions formed in the sterm portion

15 of the pushing vessel.
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barge 1nterengageab1e with said first engaging means,
third engaging means in the stern portion of, and at
opposite respective sides of, the pushlng vessel, fourth
engaging means of the or each barge interengageable with
each of said third engaging means and moving means oper-
able to move the third engaging means or the fourth engag-
ing means transversely of said pushing vessel to enable
a - mechanically positively locking 'interengagement and
disengagement between the third and fourth engaging means,
the said interengaging means being formed so that, on
operation of the moving means to interengage the third
and fourth engaging means of the or one of the barges,
a wedging engagement between each third engaging means
and its respective fourth engaging means transversely

locks the pushing vessel to the barge and urges the push-

ing vessel forwardly into the notch to provide a wedging
engagement between the third and fourth engaging means
thereby minimising any movement inducing connection clear-
ance between said pushing vessel and the barge.

2. A barge transport system according to claim
1, characterised in that the second and fourth engaging
means are constituted by a number of wedge-formed depress-
ions or protrusions formed at different height Llevels
of the or each barge.
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di sengagenent between the third and fourth engaging nmeans, the said

i nterengagi ng nmeans being formed so that, on ' novi xeans
to interengage the third and fourth engaging Immﬁnmimmm“mbne @;
barges, 25 a wedgi ng engagenent between each third engaging <reans ts
respective fourth engagi ng nmeans transvéddsely |ocks the pushing vessel to

the barge and urgeg the ﬁ”%lirg'engt¥§ﬁ§ﬁbr£0_rélﬁf¥t@n¥ h8EOrd g NRCheifim
provi de a wedgi ng engagenent .between the third and fourth engagi ng neans 30
t her eby i ni m'?si% gny haraeterisgducihgthahndhs o'?P’c‘T‘ga?"-‘g N

sai d pushi ng weespbvablet b¢ b&idemoding meanddrgahe taanpoeirsesgstect—-
according to clainkl hcharaﬁterisgg éf that the second and fourth engagi ng
nmeans -ar e cqngPPtﬁ ek Sypgs e ereot wedge- f or med depress- 35 ions or -
protrusions formed at different hei.ght |evels of the or each barge. 3.

A barge tpansport s systempGoQr depdnkpopt 2idhskedtl decEPRAET @0l S€Taim t hat
the third engaging neans are ftovabl e by shal d pr n meaqs I the transverse
direct- ion ofst HehaxAGGTd spdssbp . that’ the ythird %ngég ng, DRANG (ha¥Sstem
according to al ggredkerhaedgecangde iattbheitheeti sddenddgmatretineihave a
greater wedgefgra%:e 2het heir rear side than at their front side. 5. A
barge transport systse'm_éccordi ng to any of 10 the preceding clains,
characterised in that the third engaging neans are pivotally journalled on

a-supporting shafts,6. A Aphsée tiraalpBet! SHHARN JeCHFdlin t6 Ay O£t he

precedi ng, ¢l ai s, wherein sai d noving ans_copprises 1 0 cyl) nder
means for ! rgitlrf% t RECEPAHRG er ly‘smvgg?gasﬁgg{% siind E}ﬁ%’\é\% d #%’cﬁf h
eﬁgéging meanengagdngndneans are pivotally journalled on a supporting

' shaft. | -

6. A barge transport system according to any of
the preceding claims, wherein said moving means comprises
15 power cylinder means for urging the transversely movable
ones of said third and fourth engaging means into and
out of.iqterengagement with each other. o . .

7. A barge transport system according to claim
6, wherein said power cylinder means comprise hydraulic-
20 ally actuated power cylinders for providing a continuous
firm contact pressure between said third and fourth engag-
ing means when the latter are interengaged.

8. A barge transport system according to any of
the preceding claims,” characterised 'in that said pushing
25 vessel comprises a trim system for adjustment of the

K3

draught and trim of said pushing vessel, thereby facili-
tating the connection of said pushing vessel to the or
each barge. '

9. A barge transport system according to any of
30 the preceding claims, wherein the notch in the stern

portion of the or each barge diverges towards the stern



out of interengagenent with ‘each other. 7. stem -
accorgi'ng\to claim6, wherein said power cyli nder ydraul i C-
20 all cyuated power cylinders for providing a mﬂm“mmjﬁ@' ont act
presgur et ween said third and fourth engag- |n latter are
i nt exengaged. 8. A barge transppyt_system according to any of the
pr eceth ‘%Flial ns, characterised in {hat said_ pushing 25 vessel conprises a
trim sy%j?e ‘?d?ar&ﬁ TRt deashe Y éG@HFl%BYt%Wn Mties denadthiong vessel ,
thereby facili- tat.ing the connection of said pushing vessel to the or
each bar ge. b SY, C to_an of t he
pr ecedi ng cllg?'ms %angg % t%’éﬁ@ otrt %ﬁ?fsggéﬁr@%%% or each
barge difRr pESCLIRBEASC kaimssi elthe 1qngth 12£f othe h@ow@hgmﬁv@heet | east
subst ard: aédoh i bsrgatis eatenghbe $07 ofAtHarg@n%mrepogéléws%m accordi ng
y of the eced| ng clains, the length of the notch of "the or each

barg R Tad el * 80% of the Iength of said push- 5 ing vessel. 11. A barge
transport system constructed and arrang- ed substantially. as herei.n
descri bed wiqtqh ref e S t .4 and 5 or
Fi gures 1 211 4 iy ?a?%%s ttlrtt%ggpg g ggtgﬁuégﬁgg%%%%dr %&eure 5.

ed ’bstant:l.ally as herein descrlbed with reference to “

and as illustrated in Figures 1, 2, 4 and 5 or Figures
1, 2, 4 and 5 as modified by Figuré 3 and/or Figure 6.




