METHOD OF OPERATI NG A SHI PLI FT Thg pr esent
application clains priority to US Provisional Patent

Application 60/579,677, filed June 16, 2004, the
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in alternative manners, including by wire rope or
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- 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



supported between two hoi sts connected at opposite
ends of the MIB. The MIBs are connected together in a
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. 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.



This information can be used by the operator to
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Enbodi nents of the present invention seek to provide

a nethod or nethods for operating a lifting nmechani sm

that provides the features and/ or advantages
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each MIB with respect to one another. Once the
prelimnary procedure is conpleted, the actua

lifting operation can commence and the shiplift can
be put into automatic jogging node. In step 60, the
automati c jogging screen of a shiplift contro

display is selected. This csan be selected manual |y by
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and anal yzing the "tared" Ioads on each MIB. The
tared load is the total load on the MIB (including
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bl ocking set. This will usually include a center
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supports the majority of the weight and a pair of
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selecting at | east one MIB which has a | oad different
fromthe | oad on any other MIB by nore than a
predet er m ned anount; determining at |east one
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vertically noved with respect to adjacent MIBs;
convayauslg aiolnyorhg\zhemyamm theehiemft entil MhBdate tilinadalsip @@ ofttig: safety

svmth . afet limt to tra
octrfler® bl et Etecled of R RS s ki itet o pftBa 0. e
platﬁmm it ﬂoppﬁgaxtdme toeadsmale ieaeh Tk Spanedr i ltenplsatd ofahis of step 96
' dk}fleE? sel ect ed, MIB vertical novement of the selected
an r‘f)cl’a%srgtga’g,toscf%‘i*n%;ri ng the nonitored | oads and
pogiht ihivd nvddt bf thibemethad of tie bﬂe&(;&]t inveifidn is a dlscontﬁﬁ@mld&:ng mode.
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The aﬂptmgemLMBsysmd pROIaRSd da&glafehllc&dt@stﬁhu@ﬁ ls@m bds@iescribed

% f novement . bet ween acent MIBs. 3. A method
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oontinﬂ&lsllﬂiﬁﬁjnbl il¥l, talfik8d, WRN@RIMtarlc® béthadn 4B Fdir Mithdck) The system then
ﬁ | oad on any MIB to exceed a maxi mum pernmitted
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the | oads on other MIBs by nore than a predeterm ned
hull qrrhgFame hell damag Shis SHNoEREY digtetey: bignkag thgiregylar blopldng spacing,

ie., tﬁ@blb&l@nﬂrﬁﬁéen%ﬁgﬁfill be discontinuous or interrupted. This has a significant effect
on the magnitude and distribution of the resultant trapezoidal loading curve. This third mode
allows the operator to input details of the discontinuous blocking so that the loading parameters
and loading curve can be correctly calculated and analyzed to determine if the proposed
arrangement of blocking will be sufficient to properly support the ship.

FIG. 9 shows a logic flow chart for this mode. In step 120, the operator selects the
blocking screen, in a manner as described above. At step 122, the system collects the blocking
information from the operator as to the specific blocking arrangement proposed. This can
include, inter alia, the longitudinal start position of the blocking arrangement, the spacing
between the block sets, including any gaps in the blocking cradle train, the vessel mass and the
estimated longitudinal center of gravity. The system then computes the platform loading based
on this information at step 124 and graphically displays the estimated loading curve(s) at step
126 for the proposed blocking arrangement. This can be analyzed by the operator to determine
whether the proposed blocking will properly support the ship, or whether adjustments need to be
made to the blocking arrangement. The system can also be configured to automatically analyze
the estimated loading curve and provide a visual or other warning if the estimated loading curve

will exceed safe operating limits in any manner. In such an event, this mode can also be



5. Anethod as in claim1, wherein an alert is
provided if the novenent of the selected MIB is
stopped. 6. A nethod as in claim1, wherein only a
first end of the selected MIB is vertically noved
with respect to the other MIBs and a second end of
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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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11. A method as in claim 10, and further conprising
providing a warning if the estimated |oading curve
exceeds predeternm ned paranmeters. 12. A nethod as in
cl ai m 10, wherein, when the estimted | oadi ng curve

exceeds predeterm ned paraneters, suggesting a
dripes\thesseiding pfaib¢ yegions prangtmmm lefads. A Prans Ipbm&mrrgPM) mode and
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curve
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and a ur a
proyigiag Ofﬁxtra platfbmmtacthm thi tmdomwhdrhfhe phidlfdr @Y1 m load approaches a

desfﬁg 'ﬁﬂ’{(t' tﬁ’a{t A8k D%PA’AI‘S&EI 1@%& fa% 3 L4 h ho:slt %% aag g@%@gﬁgﬁgﬁs&%&gﬁm not
affordgd ¢hel SafCtyr;gotactloo deried fmaﬂhe hdio Maﬁnglamgha a8 dbddaSEfhproach the
safe%lirfé%e n %l!l(fl lg’ual cpf{ Bebaclé alé :&% ﬁegt&ggegﬁh lgop \L’%‘H]glﬁ% glg hlngtaoqur]oad

0| st
but thetosd erross severdl MMaméxcbttBh@blalﬁﬁrﬁfme@ﬂdnitt s | oad;

ou‘i: uf 1t ého&s a og:c ow (lzixatat thls 81% e. 20 stgpa gb 91'13 %gcia(rlatgr selects the TPM
screen, in a manner as described above. In step 152, the system reads the tared load values on
each hoist and the current platform position. At step 154, the system determines whether the
TPM criteria 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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.14. A method as in claim 13, and further conprising
conparing the calculated | oad on each bl ocki ng
mechani smto predeterm ned paraneters and providing a
warning if the calculated | oad on any bl ocki ng 15

nmechani sm exceeds the predetermnm ned paraneters.
coniinyeuspRtarang (Ruigiohlogging phasa dntilspmt entegDiFpret Bidivgting that logging
of@l@{magnongl gel?)grf&q{egul ated | oad on each bl ocki ng

mechani smto predeterm ned paranmeters and stopping a

| i tkignd sheey l?)gle‘ dlopfcharhr 8 seesind setundde da sep 140 yhis mode is

. ! " .
act#gglrecg ﬁ%o{ﬁg)é)gﬁ&)r@ messggt% C‘ﬁ%gé sgﬁ'l 19@ ﬂ} Engé 0 spelplq 17% fu'hd can use an
Artificiah bvglligeneedliieig t‘a“}Qm&lTﬂ@rSMC o tl|[f| Shlpilftl D}urlﬂﬁ n(hﬂiaBd[ﬁrah@n of the
e v e p—
detespiinehwhesheamhpefithese parpmitsis ingticatohdt dnpging g f ﬂmibfalsmmﬁgﬁa If not,
the @gteﬁﬁ@mnﬁfto §t€k§9 1 ﬁl B4 %&rﬁ ?cr:l%n Itﬁc’r(r)rlvf"%l s%eip J{i;g7 Et%d @fosgam IS

each hol st
shutidewaor ph@dgma mgil@msttﬂaeiogglag ﬂrouhh bogia dfl thedataliglida@a tha® Dgging

shoﬁ@gé'élrh memg'sterg %VFSQH?SI {eﬁ ?% r&%ﬁ theﬁgggp bl ot%lgﬁﬁ%ltlated and then to

nmechani s
step d i§ pbere irhtrgiatahecapmrepcimﬂ eldretl 0ns p@sistentiediort dlhe dhiabi @O desired
nd.furth conpri si ng.

-shlpﬂ& arﬁn&@xrs Q%]ﬂtéeal %eﬂ af: &%ﬁ‘%" e "'ﬁ%'{"’éf e[rhe system can continue

loggmg the data untll system shutdown or untif some further criteria are met. The logged data
then can be accessed at a later point by an authorized operator. 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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to predetern1ned paranmeters and providing a warning
if the estimated tons per neter exceeds the .
18. A nmethod as in claim

redet er m ned parameters. _ _
26, and further conprising conparing the estimated

. . d
Winn & ohérediet er to predeterm ned paraneters an
stopping a lifting operation if the estimted tons

neter exceeds the predeterm ned paranmeters. 19.A

per '
1met hQeheliRa fQ Bl 1ifhe thdchdn | on&g]g%kaﬁ%]np Icrrzmglﬁyésél pTurahty of

oring opera

mﬁ%&%ﬁ?"%n ?fg’égog%%‘i”f £gpb MTB supportddfbly ianlgastead st Sd8hprising;

ni erating paraneters of the
PPf;%ﬁggﬁggﬁgﬁkgﬁgﬂggnpar|ng t he operating paraneters

Wit etﬁxfné\ﬂlég whetherdhe lpgd ggey Mid iadifernsiron i b0 a9 other MTB

e ARH ys in the event that any of th
bﬁlw gﬂﬁ@ﬁgﬁygﬁétergggpg nmet. 20. A nethod as in clalm
dpeAtieastionc bdY whicnigas p doasl WE(Feesns (0 7hd 1B5EGh any other MTB by

o h hoist of the lifting
ac
nuﬁﬁ%bgﬂﬁgﬁ?kgﬁ%%g@? gurrent draw of each hoist and a ,
postetsrpiningrat lsat hnevaaly limia by which helelaiTa dah 8 {QEdMy moved

A nethod for operating a |lifting
witRhes %1&?{0@’&”1&%%%# sing: activating a nonitoring syst em

ani s
up dzﬁrtlg@lm meringthe seected MTB fith f‘bgpd&'ﬁ@ W@Btﬁeﬁ“m&ﬂlm the safety

ters to nonitor;

limi® R RRL Aol ‘ﬂ’eg‘%e ﬁ}es{i«% t@fg@fﬁ iothe MIBsor at | east

selectlng a
C e ogiteringfthe ihels oy SachiRf PR thé Bdsﬁmn 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 vertlcally moved

with respect to the other MTBs.
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nmoni toring the system paraneters until any of the
triggering criteria net; and | oggi ng the system

paranmeters to a persistent nenory once any of the
triggering criteria are net. METHCD OF OPERATI NG A

SHI PLI ET ABSTRACT I atfor m i ncl udes main

3t r afSEPYs Frsdie I W@W% g-ay aleg iaqoudrdatipe mguasgentef theglected
MDBé& sppsd.. It is determ ned whether a [oad on any MIB
~is different fromthe |oad on any other MIB by nore

than a predeterm ned anbunt. An MIB which has a load .
6. di f A@ieiid ab [nQURihNewh@af oRID a TN e dF8Ke M&e@mmg 6erh$l£ﬁ51 moved

'ﬁ ir edet er m ned anount is sel ected and
wi é

0 tf";‘/Oth?S%EBS\/ﬁ“fl A sqx@%tg&of ths sglp@ed@ﬂ'ﬁgﬁs wFiRgined vertically

staidnkfyl N @ predeterm ned safety limit to transfer |oad
bet ween the. sel'ected MIB and the other MIBs while
noni toring the |oads on each MIB and the position of

7. thes 6eIneghat MEB1 AvheVe! L& MTBY, atfafmta&eexaﬁ&e%%%?

MIB proceeds. .The nonitored | oads p03|t| on are

°°“86?f§&3r"éﬂlswcﬂl‘£@héﬂ§a¢’é’?ww¢4nt and t he movenent of
the sel ected MIB stopped when either the desired | oad

transfer is conpleted or the safety linit has been
8. 'me® metheq gsdn gaim 1, wherein the selected MTB 1s Jowered 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.

- 1l. A method as in claim 10, and further comprising'providing a warning if the estimated

loading curve exceeds predetermined parameters.
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