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SYSTEM AND METHOD FOR THE COUPLI NG OF A HEAD FRAME

Field of Invention The invention relates to spre

and head frames, or head bl ocks, used for the SQMEmmmmm
transportati on of shipping containers. In partic ;

i

the invention relates to systgns and nethods—+for— 25915 ____

coupling a head frane and spreader prior to engagi ng a
CONk Qi f
rocRLSTEN AJMETRHI FOR Al CROPRINGTR o FR Ay
and engagenent devices, such as tw st | ocks or
connecting pins, on a |ower side. The engagenent
devi ces are intended to conme into contact with a

A as to couple the head frame and spreader.
This is typically used for swappi ng spreaders for
Thei mventigic eclptas fo swecadarshand peadp&emss,i oic heatk bingks,chsedgfor the
between a twin spreader arrangenment to a single
tsqmspathtion af shippiegeontagiech Iapartionlag thy/sivemiah etitastedystams and
15 W2006/ 083230, W?2008/ 136766 and W2008/ 136767, the
raethddsfos calfpling iatiadifréme iand sprpadea peior tohghdin®X container.
reference. The pin or twi st |ock connections allow a
spreader to be attached to the head frame or renoved
fromit for maintenance or other purposes. Unlike the
Bakslouh®Ck arrangenments used for a spreader to engage

ner, the twist 20 |l ock and pin connection of a

SEABRTE 758 TIPSR T B a0l P W ger i

$§flection of the frequency wth which a spreader is.
(FHSREFIIGNG AFECTRe AUCH 3SaSt 1oglis| At coanegiing ks, opig Jower side. The
engage nmany containers in a single day, maintenance

qragecaeat deypgsyarg petendeddpconw iatoagontaed itithsa spreader so as to couple
Consequently, there is no pressing need to include a

thowend draystamh spremledeThisois typically used for swapping spreaders for
maintenance purposes. Other purposes include switching between a twin spreader
arrangement to a single spreader arrangement such as for a system disclosed in
W02006/083230, WO2008/136766 and W0O2008/136767, the contents of which are

incorporated herein by reference. The pin or twist lock connections allow a spreader to

be attached to the head frame or removed from it for maintenance or other purposes.

Unlike the twist lock arrangements used for a spreader to engage a container, the twist
lock and pin connection of a head frame are normally engaged manually. This manual
engagement, as compared to a powered arrangement, is a reflection of the frequency
with which a spreader is removed from a head frame. Whilst a spreader will engage
many containers in a single day, maintenance may occur only once every several

months. Consequently, there is no pressing need to include a powered system in order to

LT

______ L *GO0002*



10

15

20

2 engage and di sengage the tw st | ocks or other
engagenent devices coupling a head franme to a
spreader. In any event, even if the engagenent device
was autonmated at sone point, it would be 5 necessary
for a manual operation as the electrical connection
bet ween the head frame and the spreader al so needs to

be di sconnected and reconpnect ed on enga nt whi ch.
B SRR 5, TEEr 6, T SRR FeT g Apyigie o head
10 In general ternms, the present invention provides
fragie tg 3 SIsRE%Fat ed system and nethod for the coupling
and connection of a head frame to a spreader. In a
first aspect, the invention provides a systemfor
mounting a head frame to a spreader conprising: a
Is hepeecmsoenhbf thecngagndanh detibewhe adofmatadet isoma poirdgnié would be
so as to 15 permt the lowering of said head franeg;
etk [fyr & aaRakBbpagicangage Bhitricdbvomrstidrobeto@ep thelgead frame
the head frane and the spreader; an actuator arranged
ah@ tROeLder Alb YabdsVto RNASDRAI&A AdPREHMRSIeAdn engagement which
connectors on the head frame and spreader; and; a
reqi i ' for registering the coupling of
a?%grﬁ%%gégggw%ggﬁﬁﬁ% e spreader; wherein thep )
regi stration device is arranged to prevent engagenent
of the transm ssion connector 20 until said head
frame and spreader are coupled. In a second aspect,
VCBWOIhr ovi des a nmet hod for nounting a head
frame to a spreader conprising the steps of: |owering
In rgen¢rabterms,dhe proesedt iawentivatproyides fasan automated system and ‘method

for the coupling and connection of a head frame to a spreader.

In a first aspect, the invention provides a system for mounting a head frame to a
spreader comprising: a sheave assembly connecting the head frame to a crane so as to
permit the lowering of said head frame; mutually cooperating engagement devices for
coupling the head frame and the spreader; an actuator arranged to connect mutually
engageable transmission connectors on the head frame and spreader; and; a registration
device for registering the coupling of the head frame and the spreader; wherein the
registration device is arranged to prevent engagement of the transmission connector

until said head frame and spreader are coupled.

In a second aspect, the invention provides a method for mounting a head frame to a
spreader comprising the steps of: lowering the head frame into contact with the

spreader; operating engagement devices and so coupling the head frame to the spreader;
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spreader; operating engagenent devices and so coupling
the head frane to the spreader; 3 activating an
actuator to connect nutually engageabl e power supply
connectors on the head frane and spreader so as to
provi de a power conmunicatiomn between said head frane
and spreader. 5 In a third aspect, accordingly, the

cﬂV%ﬂ% aﬂlna&ﬁaﬁg ge(,%njlg t r{uﬁ%l? &[ég@%&?%ﬁg&%%&)é@gcﬁg%?&grﬁ on the

ame an spreader SO
r,su dat tra sm ssion or
et e PRl <5 B o PIoyS A PRYBECRTMERISatish, Brfpvegh sid head
rovides a spreader assenbly conprising a head frane
ICHMPIFIRY a main frame and a sub frane; a spreader
nmounted to said sub frane; said main frame and sub
frame having nutual |l y engageabl e connecti ng nenbers in
sliding engagenent; wherein said nutually engageabl e
loanthed tasprgt, e odrdinglyp itievindentioal padvides folr oeisteniteld thelcoupling of the
novenent between said head franme and spreader. 15

H84d | fedmeraindt picudee soBys toe perdit elfgiebhnectib® T WoR@r Uspply data
of twin spreaders for a single head frane is a

tPdnSRission M tele@MBMic/lont he i ndustry and therefore the
need to switch between single spreaders and tw n

spreaders is a pressing need. Providing an autonated
or sem -autonmated process to this increasingly nore

P eTeEn BRSO R £ s eeieh ey Qéﬁgﬁw a head frame

connectors may provide electrical, hydraulic, data ar
PREERSR MR 18R and A5HE e ar?prqaﬁerorﬁewa@ql &msalqi ey frame; said

may include a Plug, actuated by a cylinder to project
main frame and sub frame having mutually engageable connecting members in sliding

engagement; wherein said mutually engageable connecting members provide relative

longitudinal movement between said head frame and spreader.

Whilst maintenance may be infrequent, the growing use of twin spreaders for a single
head frame is a significant segment of the industry and therefore the need to switch
between single spreaders and twin spreaders is a pressing need. Providing an automated
or semi-automated process to this increasingly more common procedure has economic

advantage through reduced downtime on the capital equipment.

The connectors may provide electrical, hydraulic, data or telecommunication
transmission. In operation, they may include a plug, actuated by a cylinder to project
linearly to engage a socket. The plug and bell mouth socket may be properly engaged

and guided before the 2 halves of the multi-pin connectors in the two parts start to
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linearly to engage a socket. The plug and bell nouth
socket may be properly engaged and gui ded before the
2 halves of the nulti-pin connectors in the two parts
start to 4 engage. There may be sufficient clearance
for the socket to nove laterajly (up-and- down and
| eft-and-right) and aligned wth the plug when
T 0 t [ r
egl{ég%eﬂtere Bledlyhee %ﬁ&%b@ éﬁ%g}%ﬁce Po? ﬁ%%gcﬁela %o 'l lragerzblgfog.lp-and-

ter o Soc eeve and pl'ug may ensu

ngul tol.erance d the .key and keyway on the plu
e B tenr B R i Rair e B VEX Blesrore foseloterance
al i gnnent, of the connectors. Ot her design features nay
fehusingde ipnerydiameier ObVRY segish slepYie 2pd RHiECIgY enpye good” angular
prevent the ingress of rain water. 2. The tw st | ock
talegange tapd ciba eyt ard keywae op| the tnlug: ahd ysoekst Uraspedtively ensure the
instead of 10 hydraulic actuator so that a hydraulic
ptenalplighmest afohe comgedtosd on the head frame. Brief
Description of Drawings 15 It will be convenient to

further describe the present invention with respect to

the acconpanying drawings that illustrate possible
OthePNG BB tEreRimdyNRclbyent i on. Qther arrangenents of

the invention aré possible and consequently the
panticulartt j | [

1. ‘a8 éC/Pv%f aISJJv% théa&(gnlﬂ%g{éﬁg B%é’g{étﬁg% Iﬂ%es'(s)?ﬁf Paﬁxé wafkr.

be understood as superce _ _
pr EC edi [}ge (%\%Ic’s(t: rlclxﬂct ln?cp al(ljt]:)-ctoggecltoquggyt' lbgne'lec%r(i)cally actuated instead of
hydraulic actuator so that a hydraulic power pack is not required on the head

frame.

Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superceding the generality of the

preceding description of the invention.

Figures 1 to 6 are sequential elevation views of a single spreader application according
to one embodiment of the present invention;
Figures 7 to 12 are sequential elevation views of a twin spreader application according

to a further embodiment of the present invention;
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Figures 1 to 6 are sequential elevation views of a
singl e spreader application according to one

enbodi ment of the present invention; Figures 7 to 12
are sequential elevation views of a tw n spreader
application according to a fgrther enbodi ment of the
present invention; 5 Figures 13 to 17 are sequentia

Pi MR B AR 1Y hfNRq tgnti%.t~I El%ﬂﬁ)%ﬂg&@sd@f a RAR's hl%@&ér%ggh%atlon according

according to a ‘further e I ment of t
V, 18 to 20 are various views of
{orlltﬁ%%rye%ebr?gégeab he pggﬁggﬁ].nggrftgﬁ connectors according

\g. hl @urt her enbodi mgnt of the present
WA, 26 2 YERUE VRS 1ob myteally engrigestl, drappmipsiopfoognectors
head frame to spreader coupling according to one
r‘f"tSt‘é)lffu{tg & egrhodingnt of thePresent inmgnjignes 22A to
22B are various views of the head frame to spreader
Elguaps 2héy toR 1 Ciaguyarious viewsrad';a lead) frames t@ Spreader 28@langaccording to
various views of the head frane to spreader coupling
afe dmbypdiment b thiziphesebeiaenta; Descri ption Figures 1 to 6
show an application where a single spreader
Eigiife® 3pANE 22BGiré vari o\ viewieathhe hoad fraf® tdsprBadeP @oupling of Figure
transm ssi on connector, or connector assenbly,
£ hgpgponding to the single design. An alternative
desi gn, as shown in Figures 7 to 12, corresponds to an
S re s a head, fra
FiREiel 25A 12 2 U3 ot AR SARBE Rl iyl 875 0sr P of Figure
%&rsw tch between a single and tw n spreader
‘angenent. A still

Detailed Description

Figures 1 to 6 show an application where a single spreader corresponds to a single head
frame with the transmission connector, or connector assembly, corresponding to the
single design. An alternative design, as shown in Figures 7 to 12, corresponds to an
application using two spreaders and two head frames where under some circumstances
it may be preferable to switch i)etween a single and twin spreader arrangement. A still
further design, as shown in Figures 13 to 17, involves a single head frame with movable

sheaves in order to engage either a single spreader or two spreaders.

Considering the single spreader arrangement shown in Figures 1 to 6, we see a head

frame 5 attached to a crane (not shown) through cables 35 and sheaves 40 so as to raise
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further design, as shown in Figures 13 to 17,” i nvol ves
a single head frane with novable 20 sheaves in order
to engage either a single spreader or two spreaders.
Consi dering the single spreader arrangenent shown in
Figures 1 to 6, we see a head, frame 5 attached to a
crane (not shown) through cables 35 and sheaves 40 so
i I and

8,8 M8 ey Pl RS shBRalRRT QTR 1803 e spreacer, atter
cougling. The spreader 10 may be restlng on the ground

R-a frane ready for coupling with the 5 head
franme 5. Characteristic of the head frame 5 are
engagenent devices 15, in this case tw st |ocks 15,
whi ch are engageable with apertures 20 in the spreader
Tie sprepdes By man %ﬁ restipg fonrthégiound or eth g dgmeaaadydiey ceupdingsvith the
for subsequent engagenent of a shipping container. 10
Head franes®e i(tharacteeistic ofithE headframp S ave eamgéraenteticad 1§, in this case
engageabl e connectors 25, 30 nounted on the head

fwigTecks 13ndhichreadegagddble Wi anBﬁheM@ uihle \spRAGEIIERTHE spreader
el ectrical connector may include 3-phase 415V power

0/ Ber $dsOBRdagBMan C QBT 481 P rbugsédgerﬁngn g%gﬁt 0{) a_shipping
Al ternatively, the connectors may be |nter ngageabl e
*@ﬁ @l ic connection for a hydraulic power pack.
gures 18 to 20 show a further enbodi ment of a
connector 15 assenbly according to one enbodi nent of
the present invention. In this case Figure 18 shoms a
mal e connector 220 of the transn1ss|on connect or.
The pesent pyentian fyrther quevides fromakially emga%ealz@ocwrr@ﬁﬁom 25, 30
aperture 245 so as to be engageable with the
wovnted po thei hegd framel Seansiapreadeotl. Qingesush mgutedly ¢ngepeatbeselectrical
a key 250
connector may include 3-phase 415V power supply, signal and communication plug and

socket. Alternatively, the connectors may be inter-engageable hydraulic connection for
a hydraulic power pack. Figures 18 to 20 show a further embodiment of a connector

assembly according to one embodiment of the present invention.

In this case Figure 18 shows a male connector 220 of the transmission connector. An
actuator 225 is arranged to project a plug 230 from an aperture 245 so as to be
engageable with the corresponding female connector. The plug 230 includes a key 250

to engage with the female connector on projecting from an orifice plate 240. The plug

230 includes individual pins 235 which may be arranged to transmit any or all of

electrical power, telecommunication or data subject to the purpose of the transmission
connector. The female connector 255 includes the socket 260 with the pins inserted into

receiving recesses 261. Surrounding the socket 260 is a bell mouth spigot 265 which is
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20 to engage with the fermal e connector on projecting
froman orifice plate 240. The plug 230 includes
i ndi vi dual pins 235 which nmay be arranged to transmt
any or all of electrical power, teleconmunication or
data subject to the purpose of the transm ssion
connector. The femal e connector 255 includes the

t i ' inserted. into ecei yin
P06 e bledidd B REg PR IR BHLM G a7 SRt piug enters
nout h jgot 265 which is 7 si t.Q provide a
{8 b 2o rechies & o fRi G Bonian TR gD BBV S il apement of
plug enters the spigot 265, it reaches a cylindrica
198 131 plug A3 OiR furthes asyistinaligamenta | Thepspagas 265 ds moupted to a plate
mal e plug 230 to further assist in alignnent. The
234} which 268ls¢ snayebiatse ds to pempt asdf ali8mnent betwees tlad slogs 230, 260
novabl e so as to pernit a self alignnment between the
pldugrs a3, foR GOrefatevety smalhlrhisalignatena sue as i10edoy 1 &aml | It will be
m sal i gnment such as 10 to 15mm It w il be
giphctnédttrd thdsdll Hoath2d3 aftdHoln#@GbpRRA280HAY M B afrnged to
280 may al so be arranged to accommobdate a | arger

Shda ' j el y 250 of the male

%?Eg 23%%ﬁ25%$%gﬁggggﬁﬁﬂ?ﬁ¥£§§f in arecess 275 within
the spigot 10 265 and so prevent rotationa
m sal i gnment of the plug so as to ensure the

i.ndi vi.dual | ugs .235 correspond to.the receiying. . _
Pk S mel s B difg it PRI 13585 278 Within the spigot
flared outwards to receive the key 250 and gradually
205 Yy gnererey TPiRfignal Haisplignarent of dhe plpg saras to ensyrevike individual
t he opposite side of the femal e connector 255 show ng

Rlhgs cqtaspomshto the redeeving tagesses @6k edoabit entlithe kesrecess 275 is
case the plug recesses feed into individual plugs

fidred butdardsan rédedre thekel 2690ad graduallg afigrethiclkleg italieerecess 275.
connecting the transm ssion connector. Returning to

FhrapPsioaatthe Bpesitt SRie of aRtsenaR! @An&sH 185 Bowiy thB€nd portion
head frame/ spreader
of the plug recesses 261. In this case the plug recesses feed into individual plugs which

can then be plugged into a flexible cable connecting the transmission connector.

Returning to the application of the transmission connector to the head frame/spreader,
Figure 2 shows a male portion 60 of a connector 25 mounted to the head frame 5, which
is arranged to engage the female connector, or socket 65, mounted to the spreader. It
will be appreciated that the plug may instead be mounted to the spreader and the socket

mounted to the head frame, and still fall within the present invention.

The head frame connector 25 comprises an actuator 50 arranged to linearly project and

retract a plug 60 mounted within a housing 55. The actuator 50 is further arranged to
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Figure 2 shows a male portion 60 of a connector 25
mounted to the head frame 5, which 1is arranged to
engage the femal e connector, or socket 65, nounted to
the spreader. It 20 will be appreciated that the plug
may instead be mounted to thegspreader and the socket

mounted to the head frame, and still fall mﬁthin t he
J%frgccteaﬂg eeg(&\gﬁ rHéé ?ﬂlgt @ﬁgﬁf gr? fi%lirﬁgslege e?r%gefrh lﬁégﬁ? cerg?rg]ng 8{ the plug

retr a nmount ed wi.thin a u3|n
@ﬂ@gf&w Gle Bfe SRR FouRFigh S b oPisads doplesioryhaving o
extend the Iug 60 al ong _an_axis 56 representing the
&K VR a&ﬁnieﬂéwp%théos intefded dp gHeam Mt e tcn@teﬂ@acﬁé of the
frame connector 25 is a spreader connector 30 having a
head Keam e Songpector &2 5 elheestiréader @anneior 30 Sirthet émedbst 2 bell mouth
align with the centerline 56 of the head frane
spigon ec sleeveZB) wihitvh ispreasasidre dianetecshe 36ckietitd fee¢ive the plug 60 so
i ncludes a bell nouth 5 spigot or sleeve 70 which

thmangalsgitnenb 6f the auaté @id f2nald@nienréslis iRomasRland. t he
plug 60 so that msalignnment of the male and fenal e

connectors is acconmodated. Figure 3 shows the next
step in the process wwth the twi st |ock having be

Iq S Gy "’lﬂgne)ﬁ%}:épqgllrﬂé@grotcgsg vn?r?ﬁ’left&l oci Y gye %chtuated and

reader t an a gnnen

e b ftieal Fagibcy %ﬁ%g??dare\}f‘éfﬂﬁ?t P 3 5hiragn Alpgen of the

actlvated S0 as .to communi cate to the actuator t hat
CEBISHEEE | ¥n 041 ok s copneiors 2% 3E. Adcthist Poist pdegisisationl device (not

At this point, the actuator nmay automatically operate
shewak Wild berasfisased shas 1 egmuommatsaigetht Hetuster kbdt. connection of the
Alternatively, the registration device may operate to

mig onhesnciadt iopandssitda Af thisysoiat trehetor MhwbutomatitdlB operate
regi stration device may 15 act as a "GO NO-GO' such

sohigtio pRfecticisihOlo Efhgd thelBoEREE NA REMATRIY, ied RGisGRGSBE&Sce may
operate to allow manual operation of the connector. That is, the registration device may
act as a “GO NO-GO” such that the actuator may be prevented from being operated
until the registration device registers the engagement of the head frame and spreader.
On such registration, manual operation may then be permissible, with the connector in
standby mode to receive the manual instruction to commence engagement. The
registration device may include a limit switch to register the coupling of the head frame

and spreader. It may also include a control system for detecting the coupling and

operate the actuator automatically.

Figures 5 and 6 show the activation of the actuator whereby the plug 60 has extended as

a result of the ram 51 extending from the actuator 50.
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until the registration device registers the engagenent
of the head franme and spreader. On such registration,
manual operation may then be permissible, with the
connector in standby node to receive the manua
instruction to cormence engaggnment. The registration
device may include a limt swtch to register the
coupling of the head frame 20 and spreader. It nay

al so include a control systemfor detecting the

per at e.the actuator au tically.
Fajfidthd ?rateé B8 Bit1E S ieeant BREGPY Mree Bisrlifksci, 64 are no
wher eby the plug 60 has extended as a result of the
AL alésaeérmr At Vitbimtheeeqgired iplgsanasoHerp theplyg may fit within the
denonstrates one possible arrangement whereby the
bathmeuth|7Qexitlsthe pdug afraa extreme pppéraortion 4 legviag algap 8rfer the bell
within the required tolerance. Here the plug may fit
motthi Thusitbe nipaintingrplatehtoAGhivk the Hellemqithigs mbusted evill herve laterally
upper portion 75 leaving a gap 80 for the bell 5

t3Dadcbmmididcedt thés AisalighmentobAtie tentwliin€lvol v el stinayiihtain an
is mounted will nove laterally to accommobdated this

Abgatdl Q@E@G&nﬁhlcﬁh&m SEH£EIInBRionbenbéenaRdndd ﬂrime and spreader.

maintain an electrical, teleconmunication or
connecti on between the head frame and spreader.
Figures 7 to 12 show a further enbodi nent of a

l.e spreader em .Fiqure 7 in 10 particul ar
Brutes TR DR iR, sEogmett op rufifa %aﬂ%mya&jmr fgre 7
head franmes 80, 85 in a retracted posjtion so as

& VR B cipangrlie dgad Hiamp aganserenh badng W heads fFarags 80, 85
head frame 80 includes twi st |ocks 106 to engage with

inpactraptedspdsition s astio ehgags addracsingle spredden¥9. Bsbefars, thy first head
twi st lock 115 to engage with a second set of

fagree BOpdudGwishdodkefl@bao ehfazesypitle apketurésntl lycdth the second head
connector portion 110 which is engageable with a

£LHO8S haV¥ing twist lock 115 to engage with a second set of apertures 120. As before
the spreader includes a connector portion 110 which is engageable with a connector
portion 105 mounted to the first head frame 80. Where this embodiment differs from the
embodiment of Figure 1 is having on the second head frame 85 a second connector
portion 100. In this arrangement, the two connected portions 100, 105 are capable of
engaging connected portions associated with two spreaders. In the embodiment shown

in Figure 7 however, only the connected portion 105 associated with the first head

frame 80 is required for the single spreader application.

Figure 8 shows the next step in the engagement whereby the twist locks 106, 115 have

coupled to the corresponding apertures 120, 121 so as to couple the head frame to the
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15 portion 105 nounted to the first head frane 80.
Wiere this enbodinent differs fromthe enbodinent of
Figure 1 is having on the second head frane 85 a
second connector portion 100. In this arrangenent,
the two connected portions 14@, 105 are capabl e of
engagi ng connected portions associated with two

ISl e i shown i iqure 7 ..

PRABE PSSy shAEoETRAh IS g TR 105STIeEE B aligned ready for
with the first head 20 frame 80 is required for the
Qe pr eader application. Figure 8 shows the next
step in the engagenent whereby the tw st | ocks 106,

115 have coupled to the correspondi ng apertures 120,

121 so as to couple the head franme to the 10

Bipuiefoshows Asfurthér st¢pewbereby thadirstwonnestadgmirdon pof of thadead frame
105, 110 are now aligned ready for engagenent. Figure

1as sloevpropecfed thdplug Shte phevkenketyf thé eorriettetl poetivhertOesk the spreader
portion 105 of the head frane 5 has now projected the

{0l asgrol prbwide Reconaedtdh fof tHelovee HAFSTYEdath O tél8dbrihniedtion signal
the spreader so as to provide a connection for the

RONEND BE R rard@hM BE shich®s rb!lt%ﬂfaﬁ@’@ aﬁ&%@f‘ﬁent, the head frames
e [T an

between the head franme and the spreader.

) SR AU TEBa BsDAR, 500 g B srcrs

expan an’ expa
| sfinct..spreaders. 90, 130. It wl| oted that each

230 BN R peack oh Bk pecacbindoe P combided fgions 110,
10 135 for engagenent with the connected portion or

PP fgsenasarmed V(lgi thscopractrdaroryen oranlugs mpunted t@ie rgspective head
Figures 11 and 12 show t he subsequent steps foll ow ng

feangsi 80ng5.0f the head frames to the spreaders whereby

the connected portions are now aligned due to the
| ocki ng of the

Figures 11 and 12 show the subsequent steps following coupling of the head frames to
the spreaders whereby the connected portions are now aligned due to the locking of the
head frame to spreader with Figure 12 in particular showing the extension of the
actuator so as to engage the plug with the socket 105, 110 for the first head frame 80
engaged with the first spreader 90. Correspondingly, the second head frame 85 engaged
with the second spreader 130 involves connection of the second plug 100 with the
second socket 135. Thus the embodhﬁents shown in Figure 9 and Figure 12 show the
uses of the invention where the head block or head frame can accommodate coupling

with a single spreader and further with two spreaders.

Figures 13 to 17 show a further embodiment of the present invention whereby a

master/slave arrangement is adopted for the spreaders. In this case, a master spreader
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15 head frane to spreader with Figure 12 in particul ar
showi ng the extension of the actuator so as to engage
the plug with the socket 105, 110 for the first head
frame 80 engaged with the first spreader 90.
Correspondi ngly, the second hgad franme 85 engaged

Wi th the second spreader 130 invol ves connection of

SR 0 e 8 RGOSR0 355 o e

the 20 yse f the invention whe t he a | ock or
BRgePeil ot s HEmArRS O S Cethatt S5e i 1 200 g Fesunted o the
spreader and further wiith two spreaders. Figures 13 to
T?St%fﬂf&ﬂﬁ At {her Ravssds peovidedito theemastes bead frame/apreader and so
whereby a master/slave arrangenent is adopted for the

thp fraRTRISYON FoNNERios agcesding to tha presentgpyentidars kquirdd@hercoupling
which is nmounted a naster head frame 175 is used for a

toi nglaee dpac fdme/speradangBigard 14 showdile aansfsrgarmpemeiitom the
sets of sheaves 195, 200 are nounted to the naster

dinlel sprieadee td Tle dGIMIE Bpresdep abihgtbnt.0 Al BIRIiNB HieBhari@A310 moves
frame/ spreader and so the transm ssion connector

86 Gl NUed R 193efrBMeHE Mastd? HRAd Qe £75" RUHE 'sEHe MG frame 180.
coupling 5 to a slave head frane/spreader. Figure 14

% 1 |
BB Al BRSO S 194, gy s
ST B0 RCaE PO e EREEPn) 80 RS AP Afaba Bomie connector
Fi gur.e 15 shows the conpletion of the transfer of the _
ediBrs 36 SE%W% Hhe mpvayenh &8¢l of thefirat sheayves¥)0as9 asdo be centralized

position the mal e connector 190 proximate to the

qngthe mastepherddrapee 105 wih fighiegr showingsthe wenrtehgomof/thmenahsmission
202 of the first sheave 200 so as to be centralized

onn¢dhd I8ast U schasad piovadepdwer, telccbmiriugivatod ér 4@ vbrgction to the
t he connection of the transm ssion -

slave head frame 180.

Thus, whilst the invention involves the transmission connection of a spreader to a head
frame, in the case of Figures 13 to 17, the spreader in this case is a slave spreader 165
with the connection to the head frame being the engagement of the second sheave 195
with the slave head frame 180 so as to complete the connection of sheave/head
frame/spreader. In this case the registration device is arranged to register the coupling
of the second sheave 195 to the slave head frame 180 and so whilst the slave head frame
180 is already mounted to the slave spreader 165, the complete connection cannot occur
until the slave head frame 180 has fully coupled the second sheave 195 and so with the
positioning of the second sheave 195 to the slave head frame 180, the full connection of

the head frame to the spreader is therefore, achieved.
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connector 185, 190 so as to provi de power,

t el ecommuni cation or data connection to the slave
head frame 180. 15 Thus, whilst the invention involves
the transm ssion connection of a spreader to a head
frame, in the case of Figuresg,13 to 17, the spreader
inthis case is a slave spreader 165 wth the
connection to the head frame bei ng the engagenent of
the second sheave 195 w th the slave head frane 180

o as te the. c nnect'on of s ve/ head
Pi% t%?rggﬁﬁo‘i"ﬁnteﬂ} bodymend of e %85‘??? %Rrwnhw%&n Here a

|s arranged to register the coupling 20 of the second
PriedorassgsblyB Ml remprisgea heatiframea AR0 mounigd do 86Pigarersi0S. In this
the slave head frame 180 is already nounted to the
ghodemenrtbatead fas¢ 300 eomprigds et maindramer 30Joandamubdtame 313. The
occur until the slave head frame 180 has fully
mainpirate t3108 sel culstfrale Ve atd5n dowkisdinal tshidingeengagement through
positioning of the second sheave 195 to the sl ave head

dd e@tlﬁgglen{b@ﬁ; Flol B1xonnection of the head frame to
the spreader is therefore, achieved. 12 Figures 21 A

to 21C show an enbodi nent of one aspect of the present
invention. Here a spreader assenbly 301 conprises a

’Pﬁag%?drf%{ﬁ %ﬁB EHIXIE}{%G g‘r%{% %%tpﬂa%qgg rad\sa(.)n?a el& ﬁre{;@%{ﬁé)ositioning

rses

Siellie boviyoht 87 iee Py hitier il 'SPQIF%{% Eﬁ‘éﬁdﬂ@éﬁ%ﬂfﬁng relative

t hrough cooperating nenbers 310, 315. The head frane
BOVCTR BRiWegn Hie haad ang sprepds shewd it begeawred.
precisely positioning the relative positions of the
head frame and spreader whilst still providing
relative 10 novenent between the head frane and

Bp e @€ exahsld o thetslidimgrengagentdt, Figures 22A/B and 23A/B show

sequential views of the twin spreader assemblies 301, 302 of Figures 21A to C.

To achieve the relative offset between the adjacent spreaders 305, 335 and actuator 340
is position having one end 350 connected to the sub frame 313 of the master spreader
assembly 301. The other end of 345 of the actuator 340 is connected to the master head
block main frame 303. The actuator 340 is arranged to move the head block sub frame
313 and consequently the attached spreader 305 relative to head block main frame 303
using the sliding coupling 310, 315 between the two elements. The relative position of
the head block and spreader is shown in Figures 21B and 21C in an initial position
whereby the adjacent spreaders 305, 335 are level. Figures 22A and 22B show the

effect on activation of the actuator 340 whereby the master spreader 305 moves 355



By way of exanple of the sliding engagenent, Figures
22A/ B and 23A/B show sequential views of the twin
spreader assenblies 301, 302 of Figures 21 Ato C 15
To achieve the relative offset between the adjacent
spreaders 305, 335 and actuatigr 340 is position
havi ng one end 350 connected to the sub frane 313 of
r F I r
B SO (R SR DRPE B0 TRARHR 8 ity a3FBeRetE e Agflne spreaders
bl ock main franme 303. The actuator 340 is
arranged to nove the head bl ock sub frane 313 and
consequently the attached spreader 305 relative to
head bl ock main frame 303 20 using the sliding
coupling 310, 315 between the two el enents. The
Figprgs Aﬁ% 9841 23B shey thehepresisel nigvetent whesghyethgeactiiator 340 is
shown in Figures 21B and 21C in an initial position
ighrestebynd srecaudingcertativp newdmest ZM5het88m the dehdblekk and spreader
Fi gures 22A and 22B show the effect on activation of
drideso@cdatiag an o446 36 dewieen tieadjmshiespreadesader 305 noves
355 13 relative to the head bl ock 300 creating an
of fset 356 between the adjacent spreaders 305, 335.
Fi gures 23A and 23B show t he opposite novenent whereby
the actuator 340 is 5 retracted and so causing a
rel ati ve novenent 360 between the head bl ock and
spreader and so creating an offset 361 between the
adj acent spreaders. 14 CLAIMS 1. A systemfor
mounting a head frane to a spreader conprising: a
sheave assenbly connecting the head frame to a crane
so as to pernmt the
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5 lowering of said head frane; nutually cooperating
engagenent devices for coupling the head frane and
the spreader: an actuator arranged to connect nutually
engageabl e transm ssion connectors on the head frane
and spreader; and 10 a registjyation device for

regi stering the coupling of the head frane and the

PngRfer: wherein the registration device is arranged

0 prevent engagenent of the transm ssion connector

until said head franme and spreader are coupled. 2. The
system according to claiml, wherein the registration

devi ce prevent 15 engagenent through sel ectively

di sabl-i AYSEHE T piRPe a Beadrang {53 it adeE BPEPTY NSO

claiml or 2, wherein on registering the coupling of
t he head sheaneeassgmably gorragting therkead drpimst tosgt crene deas tepermit the
operates the actuator to engage the transm ssion

connect doweri2g of sailiead ftstnem accordi ng to any one of
the preceding clains, wherein the head frame nmay be a
twi n heathtidlBn®operating ehgapeinett @Ssdek ifoNcouplind thédtad Feme and
engagenment devices are positioned to engage a single

spr eadekpe shaeader: The system according to any one of

clainms 1 to 4, wherein the head frame is a first head
frame of,_.a L h a I {,d | a o
frame ggsgﬁgkgriﬁﬂgﬁ&gxggngg pos%??%ﬁ? §hgﬁgﬂﬂ§tq?ﬂgnwmon

First h%grgne]; of¢'5n 2 haad AAHAE (g.nd spreader; and

a registration device for registering the coupling of the head frame and the
spreader; wherein the registration device is arranged to prevent engagement

of the transmission connector until said head frame and spreader are coupled.

2. The system according to claim 1, wherein the registration device prevents

engagement through selectively disabling the actuator.

3. The system according to claim 1 or 2, wherein on registering the coupling of
the head frame and spreader, the registration device operates the actuator to

engage the transmission connector.

4. The system according to any one of the preceding claims, wherein the head
frame may be a twin head frame in a retracted position, such that the

engagement devices are positioned to engage a single spreader.
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to couple with the spreader, and further including a

second spreader, the 5 second head franme arranged to
couple with the second spreader. 6. The system

according to any one of the preceding clains, wherein

the transm ssion connector iygcludes corresponding

pl ug and socket for transm ssion of electrical power,

data tr f . F Gat 1 on i: -
72 it 22 BB B BB ARODE 4 ShePl WY fend frame s
IS nmounte t head. fra nd the socket . .

rount e % 015t RS G o & Y Beddr g R o A vy heag frame
any one of the preceding clajns, wherein th )

regi st r 2B YA eXnapdsd RRsEIoR, p chithatdF fied hep frame is arranged
communi cation with the actuator, such that on

act i vat itogowsle twigh thensnreadsr.t ad fusbenamclipting ajsgcond spreader, the
arranged to receive a signal and extend the

connect cecondhedd fritne agysgedriv acupde Withghd secamd/spyemlenf

claims 1 to 7, wherein the registration device

i ncludes a control system for receiving an input on
coupling of the head frame and spreader and

acti vat iThg dyiRnPGELREIRE BNadye6Rd \GrNEe SRECdingPHbimsl Gwherein the
10. The system according to'claim4, wherein the twn
head fr auRahRGLHIRSnRMRS iRiudiead A0 dpfhgSaAYe f
head frane? mﬁtﬁ tﬁe g?ﬁg?e‘épreape%ﬁggPﬁ% gﬁgnggyeﬁmka or
spreader, said slav ead frame,couypled to l.ave o
b eaderrandishio i Seqtig nT 948 1BinEfie e Rr lyBSmunications
arranged, to prevent engagenent of the transm ssion 5
connect 818"aliti | said registration device registers

coupling of the slave head

7. The system according to claim 6, wherein the plug is mounted to the head

frame and the socket is mounted to the spreader.

8. The system according to any one of the preceding claims, wherein the
registration device includes a limit switch in communication with the
actuator, such that on activation of the limit switch the actuator is arranged to

receive a signal and extend the connector.

9. The system according to any one of claims 1 to 7, wherein the registration
device includes a control system for receiving an input on coupling of the

head frame and spreader and activating the actuator on receiving said input.



10

15

20

frame to the slave spreader and coupling of a sheave

to the slave head frane. 11. A nethod for nounting a

head frame to a spreader conprising the steps of:

| owering the head frane into contact with the

spreader; 10 operating engagqgent devices and so

coupling the head franme to the spreader; activating

an acf&%grs Etg Ca?cggr%% LBJ Elﬁﬁjxl Y %gl%?rgﬁl%bév?m B8 rame includes a
supply connectors on & he fead frane  and spreader so

as to provjde a power .coO i cat.i on be en. sai d head .
rane AAiEhRERHERNE ad FHVe Mo ERE VI Bt BPRG PeFader being 2
claim 1l wherein the head franme includes a twin head

frame i Magter spreadare@idriayehead fragigi coupled b9 A §kpve spigader, such that
i ncluding coupling both head frames to the spreader.

20 13. Teeregistritoun dayicsrisl amanged te preivemtiehgagement af thedransmission
head frame includes a twin head franme in an expanded

posi t i onenifeator fvatil said Ireglstragioa deece megisterspdoupling bEhe sddve head
coupling the second head franme to the second spreader.

14. A spagrde thedsenptead&marcoplig of 4 shdataadhd slaEhead frame.
conprising a main frane and a sub frame; a spreader
nmounted to said sub frane; said main frane and sub

frame having nutual ly engageabl e connecti ng nenbers

in sl ild A"y ?‘(grexﬁg&}{ti'ng a head frame to a spreader comprising the steps of:

lowering the head frame into contact with the spreader;

operating engagement devices and so coupling the head frame to the
spreader;

activating an actuator to connect mutually engageable power supply
connectors on the head frame and spreader so as to provide a power

communication between said head frame and spreader.

12. The method according to claim 11 wherein the head frame includes a twin
head frame in a retracted position, said coupling step including coupling both

head frames to the spreader.
13. The method according to claim 11 wherein the head frame includes a twin
head frame in an expanded position, further including a second coupling step

of coupling the second head frame to the second spreader.

14. A spreader assembly comprising
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5 wherein said nutually engageabl e connecti ng nenbers
provide relative |ongitudinal novenent between said
head frame and spreader. 15. The assenbly according to
clai m 14 wherein said connecting nmenbers are arranged
longitudinally on said main fjpame and sub frame such
Lhay t he I10 slidi ng engagenent is arranged

ori zont 6, Tk [ .0 claim 14
or 151@%@#%%%”%%@”E@ﬁﬁ%@@?ﬂ%hﬁ%ﬂﬁgfé%‘%%n%he mai n
franme are articulgted.so.as to permt an opening and

iqeid iR

cl osi hEpreager MOHNEE Qe SN HRY t he correspondi ng

connecti ng nmenber on said sub 15

frame. .
said main frame and sub frame having mutua{ly engageable connecting members

in sliding engagement;

wherein said mutually engageable connecting members provide relative

longitudinal movement between said head frame and spreader.

15. The assembly according to claim 14 wherein said connecting members are
arranged longitudinally on said main frame and sub frame such that the

sliding engagement is arranged horizontally.

16. The assembly according to claim 14 or 15 wherein the connecting members
on the main frame are articulated so as to permit an opening and closing
action so as to clamp the corresponding connecting member on said sub

frame.



