0 045 684

-] =
Description

lThe invention relates to articulated fluid
product transfer arms (for example for the loading or
unloading of a ship), of the general type comprising a
base, an inner tube and an outer tube hingedly con-
nected to one another, and a system of counterweights,
the inner tube pivotihg on the base and the outer tube
carrying aﬁ arrangement coﬁprising eibous and an emér-
gency disconnection device, a part of this arrangement
remaining.attached to'the ship on'emergency disconnec~-
tion.

A problem.encountered'in this field consists
of the difficulty of connecting marine loading arms
to-the ship when they are out of balance during normal
operation, and of the danger occurring when the hy-
draulic system serving to operate them breaks down.
Another brobLem is that of marine Loading arms which,
when they are overbalanced on the articulated arrange-
ment or underbalanced (the filled or empty arm having
undergone emergency disconnection), may tend to move
closer to the ship, with a risk of impact, particular-
ly in cases where the disconnection is effected with
the iﬁner tube situated td the rear of the vertical
axis of the base of the arm. Another problem is
that of the curve described by the end of that part pf
the arrangement comprising élbous and an emergency
disconnection device which remains attached to the
outer tube when thé inner_tube rises, particularly in

cases where the angle between the outer tube and the
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inner tube remains constant or varies very slowly.
Several families of petroleum product loading

arms comprising a counterweight system having two

counterweights are known,

A family of arms is in parficular known which
is illustrated by the document DE-A-2,526,330, which
corresponds to the preamble of the claim and which de-
scribes a deformable paralieLogram comprising an inner
tube and a rear extension of this inner tube. The
parallelogram supports tﬁo counterweights, one on the
rear extension and the other near the articulation of
a shorter side and a Lbnger side of the deformable
parallelogram. The other shorter side of the paral~
lelogram is fastened to and reéruardly extendé.the
outer tube of the loading arm. The deformation of
the parallelogram can be lLocked with the_aid of a jack
bearing against and articulated on .the base.

For a given fixed position of the inner tube
any.oscillatory movement of the outer tube results in
a correspopnding ésciLLation in the opposite direction
of the parallelogram counterweight.

An oscillatory movement of the outer tube
results in a deformation of the parallelogram, making
it possible for the outer arm to retain a position
baraLLeL.to itself and at a constant angle, the
parallelogram coun;erueight in this case likewise
retaining a position parallel to itself and to that
of the outer tube.

There is therefore interdependence between
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the inner tube and the shorter side of the parallelo-
gram carrying the counterweight (9a).

The outer tube is not proviqed with an actu-
ating jack.

The present invention overcomes the problems
described above and relates to a mechanical arrange-
ment having tuo_counterueights, which is different
from the foregoing families and which in particular
permits emergency disconnection release of an art{cu-
Lated arm, characterised in that it éomprises a con-
ventional counterue?ght and an additional counter-
Wweight disposed for.free pivoting rearwardly of the
inner tube and carried by a subsidiary beam fixed on a
pulley movable aboﬁt a shaft carried by a rear beam
extending the inner tube, this movable pulley being
connected by a cable to a pulley mounted loose on the
base but adapted to be locked to the bése, the articu-
Llated assembly consisting of the additional counter-
weight and its beam being so designed and its position
so selected as t§ achieve équitibrium of the arm in
normal opération and overbalance or underbalance of
the arm oh emergency disconnection, dependiﬁg on the
position of the inner tube.

The invention provides in particular the fol-

lowing advantages:

- the inner tube moves backwards on discon~
nection either in the filled or in the empty state,
whatever the position of the arm;

- the arrangement is mechanical;
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- it requires no detection of the absence or
presence of products in the arm.

Other characteristics and advantages of the
present invention will emerge from the follqwing de-
scription, which is givén with reference to the accom-
panying drawings, in which:

Figure 1 is a view in side elevation of a
possible form of.cdnstruction of a ftui& product.
transfer arm equipped in accordance with the inven-
tion;

Figure 2 is a partial rear end view thereof;

Figure 3 is a diagram explaining the process
according to the invention;

. Figures & and S aré'diagrams showing the op-
eration of said arm in normal service, in two possible
cases; |

Figures 6 and 7 are diagrams showing the op-
eration of said arm on emergency disconnection, in the
two cases jfllustrated in Figures 4 and 5;

Figure 8 is a diagram illustrating the opera-
tion of the arm 6n emergency disconnection with the
inner tube situated to the rear of the vertical Line
of the base, and

"Figures 9 and 10 are diagrams showing differ-
ent locations of the device controlling the outer tube
of the arnm.

In the embodiment illustrated in Figures 1 to
3 in particular, fhe invention is applied to an ar-

ticulated arm for the transfer of fluid products, par-
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ticularly petro}eum products, between a quayside in-
stallation (Q5 and a ship (N) for example. In this
embodiment, which is selected solely as an example to
illustrate the applicati?n of the invention, the ar-
ticulated arm comprises a base (1) and an inner tube
(6) which is mounted for pivoting on this base with
the aid of two elbows (2) and (3) and of two bearings
(4) and (5) and on one end of which is articulated an
outer tube (7). In this arrangement a first pivoting
is effected about a vertical axis ZI-Z of the base and
a second pivoting is effected about a horizontal axis
X-X. On a beam (8) rearwardly extending the inner
tube (6) is disposed the wheel (9) of the counter-
weight system (10), this wheel Seing connected by a
cable (11) to the other wheel (12) of the system. The
outer tube (7) carries at its end an assembly (13)
comprising elbows (14) and an emergency disconnection
device (15) for connection to the ship. It should
be observed that a part of this assembly remains on
the ship on emergency disconnection.

According to the invention, in order to over-
come the problems expLaiﬁed~aboy§'at-Least.one addi-
tional counterweight (168) is provided on the rearward
extension of the inner tube (6), that is to say the
beam (8).. More precisety,gthe additional counter-
weight (16) is mounted on a subsidiary beam (17) fixed

on a pulley (18) movable about a shaft (19) carried by
the beam (8). This movable pulley (18) is con~-

nected by a cable (20) to a pulley (21) mounted Lloose

33
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on the base but adapted to be Locked to the base with

the aid of a jack (22) mouted for oscillation on a

fork (23) which is fastened to the base and the oper-
ating rod of which is ar;iduLated at (24) on the pul-
ley (21). A jack (25) which is fixed to the beam

(8) and the piston of which is connected to the cable
(20) constitutes the actuating device of the inner

tube (6). " Another jack (26), wherever located, per-
mits control of the outer tube (7). Various locations
of this outer tube confrol device will be described
further on.

The operation of an articulated fluid trans-
fer arm equipped in accordance with the invention is
as follows:

In normal operation the outer tube is bal-
anced "empty"” by its own countefueighté provided-fqr
this purpose. |

The Loose pulley (21) is locked hydraulically
to thé base with the aid of the jack (22). Conse~
quently, the moment P x L prbduced by the system of
additional'counterueights an& its subsidiary beam €(17)
is transmitted to the base, passing in succession
through the cable (20), the-pulléy (21) and the jack
(22) in the form of forces and lever arm. Only the
weight P is to be considered at the centre of the pul--
Ley €18) on the rear beam (8) of the inner tube for
the balancing of the arficuLated arm.

.buring the operation of the inner tube, what-

ever its position, the additional counterweight does
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not change its inclination relative to the fixed axes
of the base. _

The ja;k'(ZS)-makes.it possible to operate
the inner tube (6) by trgnsmitting the pressure into
one or the other chamber of the jack in order to con;
trol downward or upward movément.

The jack (268) permits operation of the outer
tube (7).

With the arm connected to the ship, users
have two options:

Case I. Leave the jack (22) locked hy-
draulically and fﬁee the inner tube control.jack (25)
and the outer tube control jack (26) (Figure 4).

Case II. Unlock the jack (22) to leave the
pulley (21) Loose; and Llock the jack (25), which
transmits the moment (P i 1) to the inner tube but
Leaves it free for ahy movement. Free the'jack (26)
confrolling the outer tube. The connected arm is
thus again underbalanced or overbalanced, depending
on the position of the inner tube at the time of the
connection (Figure 5).

In case I the additional countérweight re-
tains the same inclination relative to the fixed axes
of the base, whatever the movements of the arm brought
about by the displacement of the ship, whereas in case
II the additional counterweight retains a constant
angle to the inner tube. In other words, in case 1
tﬁe angle (XY of the additional counterwefght to the

horizontal remains constant (Figure 4), whereas in
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case Il the angle (X ) of the additional counterweight
to the hortizontal is variable and the angle (fﬁ)
formed by the additional counterweight with the beam
of the inner tube is constant (Figure 5).

In both Figures 4 and 5 the references A and
B represent the possible vertical and horizontal dis-
placements of the ship N during the time when the arm
situated on the quay Q@ jis connected.

On emergency disconnection of the arm, de-
pending on the two possible cases explained above:

Case I._ On commencement of the emergency
disconnection séquence it is possible to Lock the jack
(25) and free the jack (22) in order to make the pul~-
ley (21) Loose, so that the momént (P x 1) will be
transmitted to the inner.tube by the jack (25). It
is possible to Llock the jack (26) or to Leave it free,
depending on the solution adopted for its location, so
that the inclination of the oufer.tube (7)Y, defined by
the angle ( B) relative to the horizontal can remain
constant relative to the base (Figure 6). Thus, the
inner tube (6) turns to the rear (arrow F1, angle (&)
about the horizontal axis XX) until the piston of thé
jack (22) reaches its mecﬁanicaL stop (the stroke (c1)
of the jack (:2) governs the angle of upward movement
¢6) of the inner tube).

. Case II. On emergency disconnection, with

the arm already overbalanced or underbalanced, the in-
ner tube (6) moves backwards (arrow F1, figure 7).

ALL that is then Eequired is to Lock the jack (26),
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if necessary,.in order to retain a constant inclina-
tion of the outer tube (angle ﬁ relative to the hori-
zontal). |

The diffefence between the two options con-
cerns the angular distance travelled by the inner tube
éfter the disconnection. This travel is constant in
case I, but variable in case II, dependinQ on the dis~-
tance already travelled between the moment of connec~
tion (N1) and the moment of disconnection (N2) because
of the displacement of the ship (N). At the moment
of connection (N1) the outer tube forms any angle with
the horizon.

In Figure 7 (case II) the reference (C2)
represents the travel necessary for permitting free
displacement of the ship during disconnection and for
raising the inner tube sufficiently after the discon-
nection.

In both Figures 6 and 7 the reference (E1)
represents the curve travelled over by the poinf (41))
if the position of the outer tube remained fixed in
relation to the po;ition of the inner tube. The ref-
erence (E2) represents the curve obtained in accord~
ance with the ihvention and in particular making it
possible to avoid collisions with the ship.

It should be observed that on emergency dis-
connection, even if the inner tube is situated to the
rear of the vertical Line Z-Z at that moment, it will
continue to move back (arrow F2, Figure 8).

In Figure 3 the Location of the device or
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jack (26) controlling the outer tﬁbe (7) Llies between
said 6uter tube and a loose pulley (275.disposed at
the articulation of the inner tube to the outer tube
and connected by a cable (28) to a pulley (29) fixed
to the base. The body of tﬁe jack (26) is mounted
for oscillation on the outer arm (7), while the end-of
its rod is articulated at (30) to the Lloose pulley
@n.

Other Locations of the jack (26) are shown in

*Figures 9 and 10 of the drawings, without these

choices of lLocation being limitative,

In Figure 9 two jacks (26) controlling the

_ inner tube (7) are disposed on each of the sides of a

éable (31) connecting a pulley fixed to.the outer
tube (7) and a pulley (33)_fixed to the base.

In Figure 10 the body of the jack (268) con-
trolling the.outer tube (7) is mounted for oscillation
on the base (1), while the end of its rod is articu=
Lated to a pulley (35) mounted loose on the base. The

pulley (35) is connected by a cable (36) to a pulley

.(37) fixed to the outer tube.
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Revendications (as printed)

1. Agencement mécanique & deux contrepoids
permettant notamment le dégagement en décon-
nexion d'urgence, qu'il soit plein ou vide et quelle
que soit sa position, d'un bras articulé de trans-
fert de produits fluides du type général compor-
tant une embase, un tube interne 4 prolongemant
arriére de ce tube et un {ube externe articulés
entre eux, et un systéme de contrepoids, a deux

contrepoids, le tube interne pivotant sur 'embase

et le tube externe portant un ensembie & coudes
et dispositif de déconnexion d'urgence, caracté-
risé en ce qu'il comprend un contrepoids classi-
que et un contrepoids additionnel (18) placé a
pivotement libre a 'arriére du tube interne, étant
porté par une poutre annexe (17) fixée sur une
poulie (18) mobile autour d’un axe (19) porté par
une poutre arriére (8) prolongeant le tube interne,
ladite poulie mobile étant reliée par un cable (20)
a une poulie (21) montée folle sur 'embase mais
susceptible d'dtre verrouillée a I'embase.
I'ensembie articulé@ constitué par le contrepoids
additionnel et sa poutre étant calculé et sa posi-
tion choisie pour obtenir I'équilibre du bras en
manceuvre normale et son sur-équilibre ou sous-
équilibre au moment de la déconnexion
d’'urgerice en fonction de la position du tube
interne.

2. Agencement selon la revendication 1, carac-
térisé en ca que le verrouillage de Ia poulie folle
(21) est obtenu A l'aide d'un vérin (22) monté
oscillant sur ['embase et dont ia tige de
commande est articuiés sur la poulie foile.

3. Agencement selon l'une quelconque des
revendications 1 et 2, caractérisé en ce qu'un
vérin (25) fixé a la poutre (8) de prolongement
arriére et dont le piston est relié au cable (20)
constitue le- dispositif de commande du tube
interne.

4. Agencement selon l'une queiconque des
revendications 1 a 3, caractérisé en ce gqu'un
autre vérin (26), quel que soit son empiacement,
permet la commande du tube externe (7).

5. Agencement selon l'une queiconque des
revendications 1 a4 4, caractérisé en ce que
femplacement du dispositif ou vérin (26) de
commande du tube externe (7) est prévu entre
ledit tube externe et une poulie folle (27) disposée
a Tlarticuiation du tube interne avec le tube
externe, et reliée par un cable (28) 4 une poulie
(29) fixée a 'embase. -

8. Agencement selon {'une quelconque des
revendications 1 3 4, caractérisé en ce que le
dispositif ou vérin (26) de commande du tube
externs (7) est disposé sur un cable (31) reliant
une poulie (32) fixée au tube externe (7) et une
poulie (33) fixée 4 I'embase.

7. Agencément  selon ['une quelconque des
revendications 1 & 4, caractérisé en ce que le

" dispositif de commande ou vérin (268) du tube

externe (7) est monté oscillant sur 'embase (1)
alors que sa tige est articulée a une poulie (35)
montée folle sur 'embase, un cable (36) reliant la
poulie (35) a une poulie (37) fixée au tube externe.

Hllllll IIIIII ] Illll H Illl

?ﬁ
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"Claime (as printed)

1. A mechanical arrangement with two counter-
weights to permit, in particular, emergency dis-
conriection release of an articulated fluid prod-
uct transfer arm, whether it be filled or empty and
whatever be its position, of the general type
comprising a base, an inner tube with rearward
extension thereof, and an outer tube hingedly

system with two counterweights, with the inner
tube being pivotable to the base and the outer
tube carrying an eibow means and emergency
disconnection device assembly, characterized in
that it comprises a conventional counterweight
and an additional counter weight (16), disposed
30 as to be freely pivotable rearwardly of the inner
tube, being carried by subsidiary beam (17) se-
cured to a pulley (18) movable about an axis (19)
carried by a rearward beam: (8) extending the
inner tube, said movable pulley being connected

i

" connected to one another, and a counterweight

through a cable (20) to a pulley (21) mounted idle -

to the base, but lockable to the base, the articu-
lated assembly consisting of the additional counter-
weight and the beam thereof being designed and
its position selected to obtain balance of the arm
in normal operation and overbalance or underba-
lance thereof upon emergency disconnection,
depending on the position of the inner tube.

2. An arrangement according to claim 1,
characterized in that the locking of the idle pulley
(21) is obtained by means of a jack (22) pivotably
mounted to the base and having a control rod
hingedly connected to the idle puiley.

3. An arrangement according to any one of
claims 1 and 2, characterized in that a jack (25)
secured to the rearward extension beam (8) and
having a piston connected to the cable (20)
constitutes the control device for the inner tube.
. 4. An arrangement according to any one fof
claims 1 to 3, characterized in that another jack
(26). whatever be its location, permits controt of
the outer tube (7).

5. An arrangement according to any one of
claims 1 to 4, characterized in that the location of
the device or jack (26) for controlling the outer
tube (7) i3 provided between said outer tube and
an idle pulley (27) disposed at the joint of the
innor tube with tho outer tube, and connected
through « cable (28) to a putley (29) fixed to the
base. :

6. An arrangement according to any one of
claims 1 to 4, characterized in that the device or
jack (26) for controlling the outer tube (7) is

disposed on a cable (31) connecting a pulley (32)

secured to the outer tube (7) and a pulley (33)
secured to the base,
7. An arrangement according to any one of

claims 1 to 4, characterized In that the. control-

device or jack (26) for the outer tube (7) is
oscillatingly mounted to the base (1), whereas the
rod thereof is hingedly connected to a puiley (35)
mounted idle to the base, a cable (36) connecting
the pulley (35) to a pulley (37) secured to the outer
tube.
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Anspriche

1. Mechanische Vorrichtung mit zwei Gegen-
gewichten. die insbesondere das Entkoppein bei
einer Nottrennung im gefiliten oder leeren Zu-
stand und unabhéngig von der Lage.eines ge-
lenkigen Armes. zur Ubertragung von fluiden Er-
zeugnissen erlaubt, der aligemeinen Art, die aus
einem Grundteil. einem inneren Rohr mit-einer
hinteren Verlangerung des Rohres, und einem
duBeren Rohr, weiche miteinander gelenkig ver-
bunden sind, und einem Gegengewichtssystem
mit zwei Gegengewichten besteht, wobei das
innere Rohr um das Grundteil schwenkbar ist und
das duBere Rohr eine Anordnung von Krimmern
und die Nottrenneinrichtung trigt, dadurch ge-
kennzeichnet, daB sie umfaBt ein kiassisches
Gegengewicht und ein zusatzliches Gegenge-
wicht (16), weiches frei schwenkbar hinter dem
inneren Rohr angeordnet ist und gehaiten von
einem Zusatztriger (17), der an einer um eine von
einem hinteren Triger (8) in Verlangerung des
inneren Rohres getragenen Achse (19) bewegba-
ren Seilscheibe (18) befestigt ist, wobei die be-
sagte bewegbare Seilscheibe lUber ein Seil (20)
mit einer Seilscheibe (21) verbunden ist, die
mitlaufend an dem Grundteil angebracht, jedoch
mit dem Grundteil verriegelbar ist, wobei die
durch das zusatziiche Gegengewicht und seinen
Trager gebildete Anordnung berechnet und ihre
Steillung gewdhit ist zum Erreichen des Gleichge-
wichtes des Armes bei normaler Betatigung und
seines Uber- oder Untergleichgewichtes im Mo-
ment der Nottrennung in Abhangigkeit. von der
Lage des inneren Rohres.

2, Vorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dafl die Verriegelung der Mitiauf-
Seiischeibe {21) mit Hilfe einer schwenkbar an
dem Grundteil angebrachten Zylinder-Kolben-An-
. ordnung (22) erreicht ist, und dal dessen Betiti-
gungsstange an der Mitlauf-Seiischeibe ange-
lenkt ist. .

3. Vorrichtung nach einem der Anspriche 1
und 2, dadurch gekennzeichnet, dai eine an dem
hinteren Verlangerungstriager (8) betestigte Zy-
linder-Kolben-Anordnung (25). deran Kolben mit
dem Seil (20) verbunden ist, die Steuereinrich-
tung fiar das innere Rohr bildet.

(as printed)

4. Vorrichtung nach einem der Arispricr2 1 bis-

3, dadurch gekennzeichnet, dgad eire andere
Zylinder-Kolben-Anordnung (26),. unabhangig
von ihrer Lage, die Steuerung des auBeren
Rohres (7) erlaubt.

5. Vorrichtung nach einem der Anspriche 1 bis
4, dadurch gekennzeichnet, daB dis Vorrichtung
oder die Zylinder-Kolben-Anordnung (26) zur
Steuerung des duBeren Rohres (7) zwischen dem
duBeren Rohr und einer an der Gelenkverbindung
des inneren Rohres mit dem auBeren Rohr an-
gebrachten Mitlauf-Seilscheibe (27) vorgesehen
ist und dber ein Seil (28) mit einer an dem
Grundteil befestigten Seilscheibe (29) verbunden
ist.
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8. Vorrichtung nach einem der Anspriiche 1 bis
4 dadurch gekennzeichnet, daB die Vorrichtung
oder die Zylinder-Koiben-Anordnung (26) 2zur
Steuerung des dufleren Rohres (7) an einem Seil
(31) vorgesehen ist, das eine an dem 3uBeren
Rohr {7) befestige Seilscheibe (32) mit einer an
dem Grundteil befestigtan Seilscheibe (33) ver-
bindet.

7. Vorrichtung nach einem der Anspriiche 1 bis_
4, dadurch gekennzeichnet, daB die Steuervor-
richtung oder die 2Zylinder-Kolben-Anordnung
(26) tar das duBere Rohr (7) an dem Grundteil (1)
schwenkend befestigt ist, wahrend ihre Koiben-
stange an einer an dem Grundteil mitlaufend
angebrachten Seilscheibe (35) angelenkt ist, wo-
bei ein Seil (36) die Seilscheibe (35) mit einer am
duBeren Rohr befestigten Seilscheibe (37) ver-

bindet.




