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A still further object of the present invention is to provide an indication
of the ships weight dis- TECHNICAL FIELD
tribution. The present invention is defined by the method The present
invention relates to a method of   5   steps of independent claims 1, 2 and
3. weighing a ship and analyzing the weight distribu-    The invention
utilizes the output from hoist load tion thereof.
indicating means in the load path of each hoist The invention has
particular efficacy in the field  winch, in a system of hoist winches on
opposing of dry docking marine vessels and is described in  quays. detail
herein in that context. However, the invention  10  The load indicating
means is of the kind which is applicable to a wide range of loads if they
are  generates electrical signals when acted on by a placed on similar
lifting devices and consequently  said load. should not be regarded as
being limited in applica-  Means are provided which receive and con- tion
merely by virtue of the specific description  dition the signals and
further means are provided herein.                                      15
which receive the conditioned signals and use them to react upon the system
and thereby control BACKGROUND ART                                    it.
The further means also uses said signals to In United States patent
3,073,125 now expired,  generate visual displays of load magnitudes, cur-
applicant for a patent for the present invention   20  rent magnitudes,
weight distributions and total disclosed and claimed a dry dock which for
opera-  weights of gross lifted load and/or of the ship itself, tion was
placed under a ship which lay between    as experienced by the hoist
winches. two quays, and was raised by hoist winches on the    The invention
will now be described, by way of quays, along with the ship, to a height
which     example and with reference to the accompanying brought the ship
to quay level. The dry dock in-  25  drawings in which: cluded rail mounted
trolleys by means of which the ship could be moved onto the quay.
THE DRAWINGS United States patent 4,087,979 also owned by applicant and
still in force, discloses and claims   Figure 1 is a diagrammatic side
elevation of a improvement to the dry dock of 3,073,125, inter  30  dry
dock incorporating the present invention. alia by way of enabling
construction in module       Figure 2 is a diagrammatic view on line 2-2 of
form off site, and articulating the structure at posi-  Figure 1. tions
along its length. There are a total of one     Figure 3 is a pictorial view
of a hoist winch of hundred and sixty eight such dry docks in opera-  the
kind utilized in the practicing of the present tion in sixty two countries.
35  invention. Both types of dry dock are operated by hoist      Figure 4
is a view in the direction of arrow 4 in winches which in turn are driven
by a.c. synchro-  Figure 1. nous motors, so as to ensure lift synchronism.
Figure 5 is a schematic diagram of a signal Control is computerized and
includes manual over-  conditioning circuit incorporated in the apparatus
ride.                                        40  used in practicing the
modes of operation of the present invention. DISCLOSURE OF THE INVENTION
Figure 6 is a dual graphic and actual numerical value display of a ships
weight distribution in a It is an object of the present invention to pro-
hoist winch system incorporating six pairs of op- vide a mode of operation
of a dry dock of the kind   45  posed winches of the kind depicted in
Figure 3. disclosed and claimed in the aforementioned pat- ents and which
should be regarded as being incor-  BEST MODE OF CARRYING OUT THE INVEN-
porated herein by virtue of this reference thereto,  TION which mode of
operation enables the extraction of information from the apparatus which
further en-  50  Referring to Figure 1. A platform 13 of the kind ables
design modification and/or working of a ship.  described in U.S. Patent
4,087,979 supports a ship A further object of the present invention is to
9 for vertical movement with respect to a quay 10 provide a mode of
operation which enables the     (Figure 2). weight of a ship being lifted,
to be observed.       Referring now to Figure 2. The platform 13 A further
object of the present invention is to  55  includes main transverse beams
20 the ends of provide a mode of operation which enables the     which lie
within cutouts 17 in the opposing faces of ships center of gravity to be
ascertained.        the quays 10 (Figure 1) and 12 (Figure 4). The ends of
the beams 20 carry sheaves 18. 



2    3                 EP 0 542 991 B1                    4 A hoist winch
19, one of a series of opposed    are depicted in Figure 6 referred to
hereinafter. pairs of hoist winches 19 as seen in Figure 4, is      Figure
6 displays in both histogram and nu- fixed to the quay and supports further
sheaves 21  merical form, the manner in which a particular in approximately
vertical alignment with the      ship's weight is distributed over the
hoist winches sheaves 18, and further includes a winch drum 29.    5   19.
Opposed winch stations 1A and 1B are each A wire rope 27 is fixed by one
end to a load    experiencing a load of 73.8 tons. Stations 4A and cell 25
which also doubles as a clevis pin and is  4B are each experiencing a load
of 256 tons and fixed to the end of the structure of the hoist winch
stations 6A and 6B are each experiencing a load of 19.
72 tons. The rope 27 is wrapped around the sheaves 18   10  It should be
noted, that the weights indicated and 21, the remaining end finally leaving
sheaves  from zero upwards relate to the ship. The projec- 18 and turning
around the winch drum 29. A signal  tions of the histogram  below the zero
line are conditioning circuit 28 is fixed to or near the hoist  identical
in extent, and correspond to the constant winch structure 19 and is
connected to the load    weight of the platform. cell clevis pin 25.
is       Clearly, the ability of the present invention to Referring now to
Figure 3. Each winch drum 29   precisely ascertain a ship's weight
distribution, also is driven by an a.c. synchronous motor 33 via a
provides the ability to calculate the ships center of step down gear
arrangement 35 and a toothed        gravity with a magnitude of accuracy
over and wheel 37 on the end of the drum 29.                above methods
used presently and which by com- A limit switch 41 is fastened to the
structure of  20  parison are virtually enumerical in both manner and the
hoist winch 19 and a contact pad 43 is carried  result. by the beam 20. The
limit switch is preset and         The foregoing description discloses the
use of when the platform 13 rises to its desired height   a load cell 25 in
the form of a clevis pin. However, during operation, the pad 43 contacts
the limit    other forms of load cell may be used, and posi- switch 41
which then is actuated to effect halting of  25  tioned anywhere in the
load path of the loads which the platform 20.
the hoist winches 19 experience during operation. Devices (not shown)
within the system are uti-  Thus, by way of example, load cells can be
posi- lized to determine the maximum desired lowered     tioned on the
support structure 51 of the hoist positions of the platform 13.
winch sheaves 21, or at 53 between the hoist Referring now to Figure 4.
During operation of  30   winches 19 and the quays 10 and 12, or at the the
hoist winches 19 to raise or lower the platform  clevis pin supports i.e.,
use a normal clevis pin 25 13 and its associated ship 9, the conditioning
cir-  and support it on a load cell of appropriately adapt- cuit 28
receives electrical signals from the load cell  ed shape. Thus, a computer
programme is devised 25 associated with that winch 19. The circuit 28
which, when the signals from the load cells 25 which in Figure 4 is
depicted by a box, is more  35  reach the computer 47 (Figure 4), will
combine explicitly illustrated in Figure 5 to which brief refer-  those
inputs, (which represent the load experienced ence is now made. A d.c.
input 60 is converted at  by each hoist winch 19) with the numerical value
of 62 into a sinewave plus and minus d.c. voltage.    the spacing between
winches 19, both laterally and The output from 62 is regulated at 64 and
the       longitudinally of the platform, and from the moment resulting
regulated, d.c. excitation  voltage  is  40  arms thus produced, calculate
the actual center of passed to the load cell 25.
gravity of the ship. The output voltage from the load cell 25 is
Where the ship being handled is new and amplified at 66 and then converted
at 68 to a      unlaunched, the information as to the location of current
output for use in the computer, to which it  the ships center of gravity is
passed to the naval is passed via a power handling MOSFET trans-  45
architect, for consideration whether it is sufficiently ducer 70.
near to the designed location, or that modifications Referring back to
Figure 4. The computer 47     should be incorporated, both in the design
and the sends control signals to the ship lift control panel  actual ship.
which can stop or allow operation of the hoist        If the ship is docked
for refurbishment, the winches 19, and sends further signals to a visual
so  employment of the method described herein, en- display unit 49 so as to
display information which  ables the total weight of the ship, and its
distribu- has been derived from the signals concerning the   tion, to be
observed during any structural alter- operating performance of the hoist
winches 19,     ations or repairs, and the affect, if any, such work e.g.,
the loads being sensed, and also the current  has on the ships center of
gravity. All observations 



being drawn by the winch motor 33, the weight of  55  and calculations
derived therefrom, are transmitted the vessel being lifted/lowered and
other character-  via a line from the computer or other means, to the
istics of the system. Examples of information the  yard manager or naval
architect, as appropriate, for visual display of which is enabled by the
invention,  action to counter any undesirable effects. 3    5
EP 0 542 991 B1                     6 A further advantage obtained by the
practicing        numerical values of said loads and the dis- of the method
of the present invention, is that on        tances between the hoist
winches so as to dry docking a ship which is allegedly in light (emp-
enable computation of the ships actual cen- ty) condition, observance of
any excessive weight,        ter of gravity. of a magnitude greater than
the norm, and, particu-   5   c) performing said computation and com-
larly, a center of gravity far removed from the           paring the result
with the design predicted design location for the particular ship, is a
clear       center of gravity of the ship for the purpose indication that
one or more holds still contain car-      of assessing the necessity for
design go. This would provide a safety feature where the         changes.
ship is a warship, and the cargo comprises am-   10 munition, in that an
opportunity is afforded to re-  3.  A method of determining and analyzing a
ships move the ammunition prior to starting work on the      weight
characteristics comprising the steps of: ship.
a) placing the ship (9) on a dry dock com- Where the ship is a cargo ship,
the excessive         prising a number of articulately joined plat- weight
would apply undesirable local forces on the   15  forms (13), the whole
being suspended from ships hull, bearing in mind that the ship is no
a number of opposed pairs of hoist winches longer supported in water. The
information on be-        (19) and  with said hoist winches comprises ing
passed to the yard manager, can be quickly            apparatus including
means for signalling the acted upon as appropriate.
loads experienced by said hoist winches, 20         means for displaying
said loads in accor- Claims
dance with said signals and control means for controlling said hoist
winches in accor- 1. A method of determining and analyzing a ships
dance with said signals. weight characteristics comprising the steps of:
b) observing on said display means the a) placing the ship (9) on a dry
dock com-   25    loads experienced by the hoist winches and prising a
number of articulately joined plat-       noting if and where there exists
local loads forms (13), the whole being suspended from          of a
magnitude which is large relative to the a number of opposed pairs of hoist
winches          norm of said locality in said ship when (19) and with said
hoist winches comprising         empty and, apparatus which includes means
for signal-  30      c) where such loads exist, inspecting the ling the
loads experienced by said winches,         holds in that or those
localities and if cargo means for displaying said loads in accor-
is present, unloading it prior to commencing dance with said signals and
means for con-          other work on the ship. trolling said hoist winches
in accordance with said signals.                      35   Patentansprl~che
b) observing said loads on said display means, electronically summing them
to        1. Verfahren zur Feststellung und Analyse der achieve the total
weight of the ship and         Gewichtseigenschaften eines Schiffes, mit
den utilizing the results by way of comparing        Schritten: them with
the designed weight of the ship  40       a) Aufsetzen des Schiffes (9) auf
ein Trok- so as to enable assessment of need for              kendock,
welches eine Anzahl von gelenkig design changes.
verbundenen Plattformen (13) enthalt, wobei die gesamte Anordnung durch
eine Anzahl 2. A method of determining and analyzing a ships
gegenUberliegender Paare von Seilwinden weight characteristics comprising
the steps of:   45  (19) gehalten wird und wobei die Seilwinden a) placing
the ship (9) on a dry dock com-         Vorrichtungen haben, die
Einrichtungen zum prising a number of articulately joined plat-
Signalisieren der von den Seilwinden aufge- forms (13), the whole being
suspended from          nommenen Belastungen, Einrichtungen zum a number of
opposed pairs of hoist winches          Anzeigen der Belastungen gemaB
dieser Si- (19) and with said hoist winches comprising   so    gnale und
Einrichtungen zum Steuern der 



apparatus which includes means for signal-          Seilwinden gemAS dieser
Signale enthalten, ling the load experienced by each hoist             b)
Oberwachen der Belastungen auf der An- winch, means for displaying said
loads in           zeigeeinrichtung, elektronisches Addieren accordance
with said signals and means for          der Signale, um das Gesamtgewicht
des controlling said hoist winches in accordance   55   Schiffes zu
erhalten, und Verwenden der with said signals,
Ergebnisse, indem diese mit dem Entwurfs- b) observing the loads being
experienced            gewicht des Schiffes verglichen warden, um by said
hoist winches, and combining the            so eine Bewertung der
Notwendigkeit von 4    5                EP 0 542 991 B1
6 A further advantage obtained by the practicing       numerical values of
said loads and the dis- of the method of the present invention, is that on
tances between the hoist winches so as to dry docking a ship which is
allegedly in light (emp-    enable computation of the ships actual cen- ty)
condition, observance of any excessive weight,     ter of gravity. of a
magnitude greater than the norm, and, particu-   5  c) performing said
computation and com- larly, a center of gravity far removed from the
paring the result with the design predicted design location for the
particular ship, is a clear     center of gravity of the ship for the
purpose indication that one or more holds still contain car-    of
assessing the necessity for design go. This would provide a safety feature
where the       changes. ship is a warship, and the cargo comprises am-
10 munition, in that an opportunity is afforded to re-  3. A method of
determining and analyzing a ships move the ammunition prior to starting
work on the    weight characteristics comprising the steps of: ship.
a) placing the ship (9) on a dry dock com- Where the ship is a cargo ship,
the excessive        prising a number of articulately joined plat- weight
would apply undesirable local forces on the   15  forms (13), the whole
being suspended from ships hull, bearing in mind that the ship is no
a number of opposed pairs of hoist winches longer supported in water. The
information on be-       (19) and with said hoist winches comprises ing
passed to the yard manager, can be quickly          apparatus including
means for signalling the acted upon as appropriate.
loads experienced by said hoist winches, 20        means for displaying
said loads in accor- Claims
dance with said signals and control means for controlling said hoist
winches in accor- 1. A method of determining and analyzing a ships
dance with said signals. weight characteristics comprising the steps of:
b) observing on said display means the a) placing the ship (9) on a dry
dock com-  25    loads experienced by the hoist winches and prising a
number of articulately joined plat-     noting if and where there exists
local loads forms (13), the whole being suspended from        of a
magnitude which is large relative to the a number of opposed pairs of hoist
winches        norm of said locality in said ship when (19) and with said
hoist winches comprising       empty and, apparatus which includes means
for signal-  30    c) where such loads exist, inspecting the ling the loads
experienced by said winches,       holds in that or those localities and if
cargo means for displaying said loads in accor-        is present,
unloading it prior to commencing dance with said signals and means for con-
other work on the ship. trolling said hoist winches in accordance with said
signals.                     35   Patentansprutche b) observing said loads
on said display means, electronically summing them  to      1. Verfahren
zur Feststellung und Analyse der achieve the total weight of the ship and
Gewichtseigenschaften eines Schiffes, mit den utilizing the results by way
of comparing      Schritten: them with the designed weight of the ship  40
a) Aufsetzen des Schiffes (9) auf ein Trok- so as to enable assessment of
need for            kendock, welches eine Anzahl von gelenkig design
changes.                                   verbundenen Plattformen (13)
enth~lt, wobei die gesamte Anordnung durch eine Anzahl 2. A method of
determining and analyzing a ships        gagenaberliegender Paare von
Seilwinden weight characteristics comprising the steps of:   45  (19)
gehalten wird und wobei die Seilwinden a) placing the ship (9) on a dry
dock com-        Vorrichtungen haben, die Einrichtungen zum 



prising a number of articulately joined plat-     Signalisieren der von den
Seilwinden aufge- forms (13), the whole being suspended from
nommenen Belastungen, Einrichtungen zum a number of opposed pairs of hoist
winches        Anzeigen der Belastungen gemB dieser Si- (19) and with said
hoist winches comprising   5o  gnale und Einrichtungen zum Steuern der
apparatus which includes means for signal-        Seilwinden gemAB dieser
Signale enthalten, ling the load experienced by each hoist           b)
Oberwachen der Belastungen auf der An- winch, means for displaying said
loads in         zeigeeinrichtung, elektronisches Addieren accordance with
said signals and means for        der Signale, um das Gesamtgewicht des
controlling said hoist winches in accordance   55  Schiffes zu erhalten,
und Verwenden der with said signals,
Ergebnisse, indem diese mit dem Entwurfs- b) observing the loads being
experienced          gewicht des Schiffes verglichen werden, um by said
hoist winches, and combining the          so eine Bewertung der
Notwendigkeit von 4    7                 EP 0 542 991 B1
8 Konstruktionsanderungen zu erhalten.        Revendliatlons 2. Verfahren
zur Feststellung und Analyse der     1. Proc6de de determination et
d'analyse des ca- Gewichtseigenschaften eines Schiffes, mit den
racteristiques de poids d'un navire comprenant Schritten:
5       les etapes consistant h: a) Aufsetzen des Schiffes (9) auf ein
Trok-        a) placer le navire (9) sur une cale sache kendock, welches
eine Anzahl von gelenkig         qui comprend un certain nombre de plates-
verbundenen Plattformen (13) enthalt, wobei        formes (13) assemblies
de maniere arti- die gesamte Anordnung durch eine Anzahl            culee,
I'ensemble etant suspendu & un cer- gegenUberliegender Paare von Seilwinden
lo       tain nombre de paires opposees de treuils (19) gehalten wird und
wobei die Seilwinden        de levage (19) et lesdits treuils de levage
Vorrichtungen haben, die Einrlchtungen zum        comprenant un
appareillage pourvu d'un Signalisieren der von jeder Seilwinde aufge-
moyen de transformation en signaux des nommenen Belastung, Einrichtungen
zum             charges auxquelles sont soumis lesdits Anzeigen der
Belastungen gemaB dieser Si-  i5     treulls, un moyen d'affichage desdites
char- gnale und Einrichtungen zum Steuem der            ges en fonction
desdits signaux et un Seilwinden gemIB dieser Signale enthalten,
moyen de commande desdits treuils de le- b) Oberwachen der Belastungen, die
von            vage en fonction desdits signaux. den Seilwinden aufgenommen
werden, und            b) observer lesdites charges sur ledit Kombinieren
der numerischen Werte dieser  20      moyen d'affichage, les sommer
electroni- Belastungen mit den Abstanden zwischen            quement pour
obtenir le poids total du navi- den Seilwinden, um eine Berechnung des
re et utiliser les rdsultats, en les comparant augenblicklichen
Schwerpunktes des Schif-         au poids prevu du navire, pour permettre
fes durchtUhren zu konnen,                         d'evaluer un besoin de
modifications de c) Durchflhren der Berechnung und Ver-  25
structure. gleichen des Ergebnisses mit dem durch den Entwurf bestimmten
Mittelpunkt des       2. Proc6de de determination et d'analyse des ca-
Schiffes, um die Notwendigkeit von Kon-         ract~ristiques du poids
d'un navire comprenant struktionsanderungen zu bewerten.               les
etapes consistant A: 30        a) placer le navire (9) sur une cale seche 3
Verfahren zur Feststellung und Analyse der           qui comprend un
certain nombre de plates- Gewichtseigenschaften eines Schiffes, mit den
formes (13) assemblees de maniere arti- Schritten:
culee, I'ensemble etant suspendu & un cer- a) Aufsetzen des Schiffes (9)
auf ein Trok-       tain nombre de paires opposees de treuils kendock,
welches eine Anzahl von gelenkig  35     de levage (19) et lesdits treuils
de levage verbundenen Plattformen (13) enthalt, wobel        comprenant un
appareillage pourvu d'un die gesamte Aniordnung durch eine Anzahl
moyen de transformation en signaux des gegentberliegender Paare von
Seilwinden           charges auxquelles est soumis chaque (19) gehalten
wird und wobei die Seilwinden       treuil, un moyen d'affichage desdites
char- Vorrichtungen haben, die Einrichtungen zum   4o   ges en fonction
desdits signaux et un Signalisieren der von den Seilwinden aufge-
moyen de commande desdits treuils de le- nommenen Belastungen,
Einrichtungen zum           vage en fonction desdits signaux. Anzeigen der
Belastungen gemaB dieser Si-          b) Observer les charges auxquelles
sont 



gnale und Einrichtungen zum Steuem der            soumis lesdits treuils de
levage, et combi- Seilwinden gemaB dieser Signale enthalten,   45   ner les
valeurs num~riques desdites char- b) Oberwachen der von den Seilwinden auf-
ges et les distances entre les treuils de genommenen Belastungen auf der
Anzeige-            levage de fagon & permettre un calcul du einrichtung
und Erfassen, ob und wo lokale        centre de gravite rMel du navire.
Belastungen eines AusmaBes vorhanden              c) Effectuer ledit calcul
et comparer le re- sind, die, wenn das Schiff leer ist, gogen-  5o   sultat
au centre de gravitd prevu du navire Uber den Normalbelastungen an dieser
Stel-        dans le but d'evaluer la ndcessit4 de modifi- le groB sind,
und                                 cations de structure. c) wenn solche
Belastungen auftreten, Un- tersuchen der Halterungen an dieser oder     9
Prood6 de determination et d'analyse des ca- diesen Stellen und, bei
Vorhandensein von   55  racteristiques du poids d'un navire comprenant
Ladung, Umladen dieser Ladung, bevor auf        les dtapes consistant a:
dem Schiff mit anderen Arbeiten begonnen          a) placer le navire (9)
sur une cale sbche wird.                                              qui
comprend un certain nombre de plates- 5    9                 EP 0 542 991
B1                     10 formes (13) assemblies de manibre arti- culee,
I'ensemble 6tant suspendu a un cer- tain nombre de paires oppos6es de
treulls de levage (19) et lesdits treulls de levage comprenant un
appareillage pourvu d'un    5 moyen de transformation en signaux des
charges auxquelles sont soumis lesdits treuils, un moyen d'affichage
desdites char- ges an fonction desdits signaux et un moyen de commande pour
commander les-  1o dits treuils de levage en fonction desdits signaux. b)
observer sur ledit moyen d'affichage les charges auxquelles sont soumis les
treuils de levage et noter l'existence 6ventuelle et  15 les positions de
charges, situees a un em- placement, dont l'amplitude est grande par
rapport a la norme dudit emplacement dans ledit navire lorsqu'il est & vide
et, c) la oO de telles charges existent, inspector   20 les cales a cot
emplacement ou a ces em- placements et, dans le cas oO un charge- ment est
prdsent, le decharger avant de commencer d'autres travaux dans le navire.
25 30 35 40 45 50 55 6    


