METHOD OF OPERATI NG A SHI PLI FT The present
application clains priority to US Provisional Patent
Application 60/579,677, filed June 16, 2004, the
entire contents of which are incorporated by -
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hydraulic rains, and can be connected to the platform
in alternative manners, including by wire rope or
chai n. The nunber and size of hoists enploygd Faptbg
varied as desirg o be lifted.
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on the load to be lifted. A typical shiplift will utilize between 4 and 110 hoists.

- The platform of a shiplift can be rigid or, as supplied by the assignee of the present
application, can be articulated such that portions of the platform can be moved vertically relative
to other portions of the platform. In a platform of the type typically used by the assignee of the
present invention, the platform includes a piurality of main transverse beams (“MTBs™) that are
able to articulate with respect to one another within a specified range of movement. Each MTB is
supported between two hoists connected at opposite ends of the MTB. The MTBs are connected
together in a known manner to form the platform while still allowing relative movement between
respective MTBs. In some circumstances, the platform can be constructed of two or more

. sections that can be operated togéthe: for lifting larger ships/vessels, or can be operated
independently of one another for independently lifting two or more smaller ships/vessels.

. An example of a prior art shiplift to with which the present invention can be used is
described in US Patent No. RE37,061, “Method of Distributing Loads Generated Between A
Ship And A Supporting Dry Dock”, assigned to the assignee of the present invention and shown
herein in Figs. 1-4. Referring to FIG. 1, a platform 13 of the kind described in U.S. Pat. No.
4,087,979 supports a ship 9 for vertical movement with respect to a quay 10 (FIG. 2). Referring
now to FIG. 2, the platform 13 includes a plurality of MTBs 20, the ends of which lie within
cutouts 17 in the opposing Taces of the quays 10 (FIG. 1) and 12 (FIG. 4). The ends of the beams



able to articulate with respect to one another wthin
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The foregoi ng description discloses the use of a | oad
cell 25 in the formof a clevis pin. However, other
forms of load cell nmay be used, and positioned
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The setting limits will be shown in a window of the display, together with an input setting box
for the value input. The display will show the calculated load distribution for the vessel to be
docked.

The ATLAS™ system also includes a center of gravity mode which provides information
on the vessel's longitudinal and transversal center of gravity on the platform and the shipload on
each main transverse beam.

. This information can be used by the operator to identify any &mking abnormalities such
as incorrect vessel positioning. :
_ - US Patents RE36,971, “Method Of Determining And Analyzing A Ship’s Weight” and
RE37,061, “Method of Distributing Loads Generated Between A Ship And A Supporting Dry

Dock”, both describe methods of operating a shiplift.



The setting limts will be shown in a w ndow of the
di spl ay, together with an input setting box for the
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The invention will now be described, by way of
exanple and with reference to the acconpanyi ng
drawings in which: FIG 1 (Prior Art) is a
di agrammatic side elevation view of a shiplift; FIG
2 (Prior Art) is a partial diagrammatic view on |ine
2--2of FIG 1; FIG 3 (Prior Art) is a pictorial
view of a hoist winch of the shiplift of Fig. 1; FIG
4 (Prior Art) is a partially schematic plan view of
the shiplift of FIG 1;
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FIG 5 (Prior Art) is a display of a weight
distribution of a ship on the shiplift of FIG 1I;
FIG 6 is alogic flowchart of a first node of the
present invention; FIG 7 is a schematic
representation of a shiplift and the | oads on each
hoist; FIG 8 is a logic fIOM/chart of a second node
of the present invention; . is alo | ow
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The system then moves to step 138, where it computes the block load based on the
instantaneous hoist loads, the number/positioning of the blocks and a known relationship
between the platform system stiffness and load. In a normal lift operation, each MTB will have a
blocking set. This will usually include a center block positioned under the keel of the ship which
supports the majority of the weight and a pair of wing blocks positioned to the port and starboard
of the keel block to provide support against the ship tipping. The number/positioning of the
blocks can be based on this normal relationship or the system can provide for the entry of data
relating to a different blocking arrangement, such as a discontinuous blocking arrangement
discussed above, by entering, for instance, the number and positioning of each block. The system
then determines whether any of the current platform parameters exceed predetermined safety
criteria. If not, the system returns to step 136 and continues cycling through steps 136-140,
monitoring the estimated block loading until either the lift operation is stopped or, 2 safety
parameter is exceed. If a safety parameter is exceed, the system moves to step 142, where it stops
the piatform, resets the control mode and provides a visual or other warning to the operator.

The fifth mode of the method of the present invention is a tons per meter mode. One of
the basic design criteria of certain types of articulated shiplift platforms is the identification of a

Maximum Distributed Load (MDL) along the platform. This coupled with the hoist capacity
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Ioa fr ....10. A nethod

%zp‘gsﬁ“g P i g"gw % e ES‘”&QM a2 ‘F&an‘egpwtgf fedeththe TPM

screan ¢h eanqninalraaldlcicyibaf abové. ®Yste RS2y the pRereld sARKdaRd load values on
an itemto be lifted

eachr[l% P?]nrc} t%qn(%{[tfao H?ﬁ%%a ﬁﬁﬂ?(g}l ag[epOI54 the system determines whether the

TPM cr:terla are met. If not, the system returns to step 152 and cycles through steps 152-154
until the operation is stopped or the criteria are met. If they are met, at step 156, the system stores
the current tared load readings for each host to be used in the tons per meter calculation. At step
158, the system calculates the TPM and displays the results. Since the TPM is an estimation, this
mode can stop here after display of the results. However, this mode can also be used to alert the
operator and stop the platform if the TPM exceeds certain predetermined safety parameters, until
the operator can analyze the situation. In such a case, the logic flow chart could continue on in a
manner as discussed above with respect to other modes.

The sixth mode of the method of the present invention is an automatic replay mode. In
analyzing a ship lifting operation, especially if there have been problems during the lifting
operation, it can be helpful to review the sequence of actions occurring during the lift. This can
point out if and how an error occurred and can also be used as a training tool for operators. This
mode is preferably not selectable or deselectable by the operator. Rather, it commences upon
booting up of the shiplift control system and can maintain a running log of shiplift activities for a
desired length of time, with appropriate memory aséigned for maintaining the desired length of
log. This mode can operate in different submodes. In a first submode, upon system boot, the
system can maintain a running log of all shiplift activities, or a log of all preselected activities,

for some length of time. In a second submode, upon system boot, the system can run in a
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coll ecting position data on each of the bl ocking
mechani sms with respect to the platform estimating a
mass of the itemto be lifted; estimating a

| ongi tudi nal center of gravity of the itemto be
l'ifted, cal cul ating an estimted | oadi ng curve

COIHW“?%“WW%M nehlvegingphesh entjgeint cwiprios niehimdicating that logging
of hE GREHAd B4 peREGRY. blocklng mechani snms, the mass and

| ongi t udi nal" center avity of the itemto be

| i fE18d:2 shows dlagis flow Ch@ﬁ g)héll%ﬂs@qnd'allteubdledadtepg7@ uliy @ode is

{ I

e P oyt Al B LML A GRER 74 e wsean
A“@?@é@'&‘éhw%@wm mouitqy Heatnts o itls: shiplift. Duﬂﬂg h@thab@petalion of the
shigff@in@sdbrm YWRGHEI mol 69 s ﬁﬁ %)ﬁrg;%gtgg J\to ?pn g £}§tem

exceeds predeter par ane
detqr@meggbetgqg any efthese pgnggtn@ mdiq’atﬂtrthatt h@ghnlg@(ﬁ ke rdgta should begin. If not,

the %%\%@ﬂuﬁﬁo % gkﬂgqu\ln& %4?{9%5?5%%51 %l S rﬁp:r;,] g# E’/% lgiﬂ.gtlhg sxstem is
shutdgwa oftheidatd ifdigates et mging sfauldl bﬁagmﬂg theladadindices iay iogging
should Qég‘m ftl'Q: sYdtef nﬁ)lvbg ) lsfelta ¥760 fthr?: Ithsetlgﬂgtir?gl sy:f;ttem is initiated and then to
step 178 where the data is captured and stored to a persistent memory. The data of the desired
-shipiift parameters can be logged at predetermined time intervals. The system can continue
logging the data until system shutdown or unti some further criteria are met. The logged data
then can be accessed at a later point by an authorized opetator. The parameters that can be
monitored and logged include the load on each hoist, the motor current draw for each hoist and
the position of each MTB.

The various modes described above can be used individuaily or simultaneously in various

combmatmns
Although the present invention has been discussed in relation to the type of shiplift
described in the Background section hereof; it is to be understood that its use is not limited to

such a shiplift and that it can be used with other types of shiplifts or other types of lifting

mechanisms.
The present invention is intended to operate automatically when activated, in conjunction

with and/or through the contro! system for the lifting mechanism. Alternatively, the present
invention can be embodied in a separate cpu/controller to operate separately from the control
system for the lifting mechanism, but in conjunction with the control system when required.
While not preferred, certain of the steps of the present invention can be operated manually and/or
upon query and or mdication by the system of the present invention. The present invention also

includes a system for enacting one or more of the steps of the methods of the invention.
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mdr@ﬂﬁh@{?r ers aonghg]?lopm ng a lifting operation if the
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lirbit by Which theRalBAsH MITBSAE BEUSdad) d
cal detomining at lsasd onmsakatyii ¢16 @A selBas s operat1 a gmove

anet ers.
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ftin
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a |l oad o

hmJ@{OQ&!ﬁ% HRERAL ”Fsgltpc?gflﬁ? oterMTBs;

moni tormg the loads on each MTB and the position of the selected MTB as vertical

movement of the selected MTB proceeds
comparing the monitored loads and position with the safety limit; and
stopping the movement of the selected MTB when etther the desired load transfer is

completed or the safety limit has been met.

2. A method as in claim 1, wherein determmmg the safety limit includes comparing the
actual position of the selected MT B with respect to adjacent MTBs and comparmg this to an

allowable range of movement between adjacent MTBs.

3. A method as in claim 1, wherein determmmg the safety limit inciudes limiting movement

to that WhJCh will not allow a load on any MTB to exceed a max1mum permitted load on the

MTB.

4. A method as in claim 1, wheiein a group of MTBs havmg respective Joads dlfferent from

the loads on other MTBs by more than a predetermmed amount is selected and vertleally moved

with respect to the other MTBs.
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coll ecting position data on each of the bl ocking

nmechani.sns; reading a | oad on each hoist; -
cal culating an estimted tons per neter |oading on
the platform based on the |oad on each hoist, the

p03|t of e ch bl ocki ng. nechani.sm and a | ength
> of E‘E?J;fgf’b‘f‘?ﬂn aWBGfS'Bﬁ’&a‘F%‘Srfﬁo‘f"i'Fé“ Erbe mawanecat efghrsselected
MPpets seippat. cal cul ation.

17. A nethod as in claiml16,

and further conprising conparlng the estinmated tons
per meter to predeterm ned paraneters and providing a

6. War Rinitghddfas I il WHEiR Onll QFSst e&r ofﬂfets@fect@&(m%q§ vérh&u y mc‘)ved
18. A nethod as in claim

@redetern1nedéfaraneters
with sespegh bp the,pthe T Rsowp r seonderdottierseleried MEBdsmpintained vertically

stafiqy@§. per neter to predeterm ned .paraneters and
stopping a lifting operation if the estinmated tons
per mneter exceeds the predeterm ned paraneters. 19. A

7. MetApdinb@bs RRBRRT I Widredh J:e}tﬁjh'm{'&‘%lﬁbaﬂ?étﬁ% a&%gahae%'

activating a nonitoring operation of t
conﬁﬁf'd'ﬁ&%‘?l‘% %ﬁ%‘hgﬁﬂ?ﬁtﬂ@pﬂwed he lifting mechanism

8. A method as in claim 1, wherein the selected MTB is lowered to transfer load from it to
other MTBs,
9. A method as in claim 1, wherein the selected MTB is raised to transfer ioéld from other

MTBs to it.

10, A method for operating a lifting mechanism having a platform and a plurality of

irregularly spaced blockjﬁg mechanisms to support 2 load of an item to be lifted on the platform,

comprising:
' coltecting position data on each of the blocking mechanisms with respect to the platform;

estlmatmg a mass of the item to be hﬁed
estimating a longitudinal center of gravity of the item to be lifted;
calculating an estimated loading curve on the platform based on ‘the position of the

1rregular1y spaced blockmg mechamsms the mass and longltudmal center of gravity of the item

. to'be lifted; and
outputting the estimated loading curve.

11. A method as in claim 10, and further comprising'providing a warning if the estimated

loading curve exceeds predetermined parameters.

17



nonitoring certain operating paraneters of the
lifting nmechani sm conparing the operating paraneters

with predeterm ned trigger paranmeters; and | oggi ng
the operating paraneters in the event that any of the

12.1 | QUREhRBEANBIRRN $0, Wik
(f? wher ei nS t he opérat |C¥S&%e§r%genees@g§{§5 E)%%ﬂ?éuw%excee s
PEGRETIRE] RArYORAR S SHESCEHIE 4 révised spaging Binangkinéntiforghe blocking

méBREHaR tﬁsmprcﬁngpﬁ Réw EMinlaleld Yoa&h {)ggt%glg lgmb&gﬁeg?tmmngd '

position of each main transve
Pagfeietie hoi st. 21. A method for operatl ng alifting -
mechani sm conprising: activating a nonitoring system
upon activation of the lifting mechani smcontrol;
Bsel detathog fer operating 2 kffisg maehpaisma retieg spitiormha pﬁlﬁllllty ofh01sts to lift
theSBt criteria faor
2)2% fﬁgfl %ﬂ?zﬁg&s‘o gis)ltowih a‘fecgrre &% ¢ SUPPg ﬁ|l?"6'r°fﬁ%‘“?“|’1@ be lfted on

the plpdfompmcpapagmt er s until any of the tr| ggeri ng
st em par anet ers

(o ‘st Peion P on oy o EBHeRTe BERERET | ocr g

to a
. Cr |f€6élmga leadewnrpach hoisty I\/ETHO) OF ODERATI NG A SHI PLI FT
calculating a load on each blocking mechanism based on the position of each blocking
mechanism, the loads on each hoist and a predetermined relationshlp between a stiffness of the

platform and its load;
outputting the calculated load on each blocking mechanism.

14, A method as in clalm 13, and further comprising comparing the calculated load on each
blocking mechanism to predetermined parameters and prov:dmg a waming if the calculated load

on any blockmg mechanism exceeds the predetermined parameters

15: A method as in claim 13, and further.comprising comparing the calculated load on each
- blocking mechamsm to predetennmt%i parameters and stopping a lifting operation if the
calculated load on any blocking mechanism exceeds the predetermined parameters.

16. A method for operating a lifting mechanism having a platform, a plurality of hoists to lift
the platform and a plurality of blocking mechamsms to support a load of an item to be lifted on

s the platform, comprising:
collecting position data on each of the blocking mechanisms;

reading a load on each hoist; _
calculatmg an estimated tons per meter loadmg on the platform based on the foad on each

hoist, the positioning of each blocking mechanism and a length of the platform; and

outputting the estimated tons per meter caiculation.
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ABSTRACT A platformincludes nain transverse beans
("MIBs'), each supported by at |least one hoist. It is
deternmi ned whether a | oad on any MIB is different )
“fromthe | oad on any other MIB by nore than a

predet ermi ned amount. An MIB whi ch has a | oad

different fromthe |oad on any other MIB by nore than

14 priedethed 5 indldim i) amd fuhBer%@hﬁN@d:ﬁﬂxﬁﬁﬁdﬁhﬁé‘el\s/ﬁ%ated tons per meter
\ ' ved wiith respect to.the other S

o ffoh b IREL b BRRST N i <pmath st i et eceeds the

prisistepmed panenab.ect ed MTB and the ot her MIBs whi | e
nonitoring the | oads on each MIB and the position of

the selected MIB as vertical novenent of _th_e sel ect ed
I8 MTBApnasiseies! i1 clamel 6adifirteebnlRiRis cashring Heleb@atdd tg?s per meter

ared with the safety Ijnit; and the novenent :
to pipdHied PEYTIRE g %S‘b%é ajfine QereHet if theestipaed tods peauter
excdeedsiiinf @edetesminedparah@els or the safety linmt has been
met. Figure 6
: jI9. A method for operating a lifting mechaﬁi‘sm,rcomprising:
activating a monitoring operation of the lifting mechanism upon start-up of the lifting
rhechanism;
monitoring certain operating parameters of the lifting mechanism;.
comparing the operating parameters with predetermined trigger parameters; and

logging the operating parameters in the event that any of the trigger parameters are met.

20. A method asin daim 19, wherein the operating parameters monitored include a load on

each hoist of the lifting mechanism, a motor current draw of each hoist and a position of each

main transverse beam of a platform of the hoist.

21. A method for operating a lifting mech&niém, comprisihg:
activating a monitoring system upon activation of the lifting mechanism control;
sglecting a set of system parameters to monitor: . -
selecting a set of txjiggéring criteria for at least certain of the system parameters; -
- monitoring the systeﬁ parameters untif any of the 'triggcri'x}g criteria met; and

logging the system :parameters to a persistent memory once any of the triggering criteria

are met. .
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METHOD OF OPERATING A SHIPLIFT

ABSTRACT

A platform includes main transverse beams ("MTBs'"), each supported by at
least one hoist. It is determined whether a load on any MTB is different from
the load on any other MTB by more than a predetermined amount. An MTB
which has a load different from the load on any other MTB by more than a
predetermined amount is selected and then vertically moved with respect to the
other MTBs within a predetermined safety limit to transfer load between the
selected MTB and the other MTBs while monitoring the loads on each MTB
and the position of the selected MTB as vertical movement of the selected
MTB proceeds. The monitored loads and position are compared with the safety
limit; and the movement of the selected MTB stopped when either the desired

load transfer is completed or the safety limit has been met.

Figure 6

20



