| SYSTEM AND METHOD FOR THE COUPLING OF A HEAD FRAME Field of Invention The
invention relates to spreaders and head frames, or head blocks, used for the 5Stransportation of
shipping containers. In particular, the invention relates to systems and methods for coupling a head
frame and spreader prior to engaging a container. Background Head blocks or head frames are
mechanical devices having sheaves on an upper side 10 and engagement devices, such as twist locks
or connecting pins, on a lower side. The engagement devices are intended to come into contact with a
spreader so as to (SVIPIERNMN: ANAXINTEME 6 BORACHE TOvEIYRGatus QIS WRROrE 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 15 W02006/083230,
W02008/136766 and W02008/136767, the contents of which are incorporated herein by reference.
The pin or twidiithdlo Edmveattions 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, thEgvistvzotiook alitepitocepreedtion oid hesld firams, ave heahalypangaged mantally. This
manual engagement, as compared to a powered arrangement, is a reflection of the frequency with
which a spreatiéRs8eEaioveel fFoivpinbsantiiaere. Whiksticubprdaderveritiongaleemanyysentainers in a
single day, maintenance may occur only once every several months. Consequently, there is no
pressing need®6thrdader s prhaecnhopstfisnma srdeptroader prior to engaging a container,

Background
Head blocks or head frames are mechanical devices having sheaves on an upper side
10 and engagement devices, such as twist locks or connecting pins, on a lower side. The
engagement devices are intended to come into contact with a spreader so as to couple
the head frame and spreader. This is 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
15 W02006/083230, WO2008/136766 and W02008/136767, 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
20 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



2 engage and disengage the twist locks or other engagement devices coupling a head frame to a
spreader. In any event, even if the engagement device was automated at some point, it would be
necessary for a manual operation as the electrical connection between the head frame and the
spreader also needs to be disconnected and reconnected on engagement which again must be
manually perform. Summary of Invention 10In genera)terms, the present invention provides for an
automated system and method for the coupling and connection of a head frame to a spreader. In a
first aspect, thenigpentian pRyigas sy iem: feicmodntiie:a BeachHame @A SRIesdscomnising: a
sheave assembly connecting the head frame to a crane so as to 15 permit the lowering of said head
frame; mutuallitenepesaippgésgagement 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
90until said hdacframe@necvspreatiercaga ganptedevia secontd@sped  dheinyeoiian iprovidéda
method for mounting a head frame to a spreader comprising the steps of: lowering the head frame into
contact with theecessary for a manual operation as the electrical connection between the head frame

and the spreader also needs to be disconnected and reconnected on engagement which

again must be manually perform.

Summary of Invention

10 In general terms, the present invention provides for an 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
15  permit the lowering of said head frame; mutualiy 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

20 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;



spreader; operating engagement devices and so coupling the head frame to the spreader; 3 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. 5In a third aspect,
accordingly, the invention provides for registering the coupling of the head frame and spreader so as
to permit the connection of a power supply data transmyssion or telecommunication. In a fourth aspect,
the invention provides a spreader assembly comprising a head frame 10 comprising a main frame and

a sub frame; a:spreaderamadnieniacsaiheet Famelsaid Maipiapsand famebayingmpyually
engageable connecting members in sliding engagement; wherein said mutually engageable

connecting membefsaptovide sphativer sogitugdinabmavemeant ebseeraaigbaastiaupe angd spsgader.
15Whilst maintenance may be infrequent, the growing use of twin spreaders for a single head frame is

a significant sefgmentndf shreaddustry 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. 20 The connectors may provide electrical, hydraulic, data or telecommunication
transmission. I epbitiesnetiepsradingludbaiplegtactpatediby fcyiniderio phejecupliagryf theengage
a socket. The plug and bell mouth socket may be properly engaged and guided before the 2 halves of
the multi-pin céa#bdiemdnati sRtepdetssstaas ttv permit the connection of a power supply data

transmission or telecommunication.

In a fourth aspect, the invention provides a spreader assembly comprising a head frarﬁe
10 comprising a main frame and a sub frame; a spreader mounted to said sub frame; said
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.

15 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.

20
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



4 engage. There may be sufficient clearance for the socket to move laterally (up-and-dow_n and
left-and-right) and aligned with the plug when engaged. The close tolerance between the inner
diameter of the socket sleeve and plug may ensure good angular tolerance and the key and kengy
on the plug and socket respectively ensure the 5rotational alignment of the connectors. Other design
features may include: I.A rain-cover above the connectars to prevent the ingress of rain water. 2.The
twist lock and auto-connector may be electrically actuated instead of 10hydraulic actuator so_that a
hydraulic powenpegk i$imatrequired enffieehieattdrame. BriehDeseription:abRyawinagyl pihwilkibe
convenient, to further describe the present invention with respect to the accompanying drawmg_s that
-~ illustrate possibtevareadglefrents ighbeainyehigoed Stitiertizs pingenenterphiia inentinrate passible and
consequently the particularity of the accompanying drawings is not to be understood as superceding
the generality BftiFecprébedmmgudsuriptiorbithesimiantideeve and plug may ensure good angular

tolerance and the key and keyway on the plug and socket respectively ensure the

5 rotational alignment of the connectors.

Other design features may include:

1. A rain-cover above the connectors to prevent the ingress of rain water.
2. The twist lock and auto-connector may be electrically actuated instead of
10 hydraulic actuator so that a hydraulic power pack is not required on the head
frame.

Brief Description of Drawings

15 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

éccompanying drawings is not to be understood as superceding the generality of the
preceding description of the invention.

20
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;



20 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; 5 Figures 13 to 17 are
sequential elevation views of a twin spreader application according to a further embodiment of the
present invention; Figures 18 to 20 are various views df mutually engageable transmission connectors
according to a still further embodiment of the present invention; 5Figures 21A to 21C are various views
of a head franfégorepidaiget Tangpinay astdreliexptonnéecembddimentpfdtiipapptnitiovertontifigures
22A to 22B are various views of the head frame to spreader coupling of Figure 21A and; Figures
23A to 23B arévafisthst /e dmpet eéaeefrapsentosyrataelsr coupling of Figure 1021A.

Figures 18 to 20 are various views of mutually engageable transmission connectors
according to a still further embodiment of the present invention;

5 Figures 21A to 21C are various views of a head frame to spreader coupling according to
one embodiment of the present invention;
Figures 22A to 22B are various views of the head frame to spreader coupling of Figure

21 A and;

Figures 23A to 23B are various views of the head frame to spreader coupling of Figure

10 21A.

Detailed Description

Figures 1 to 6 show an application where a single spreader corresponds to a single head
15 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 between a single and twin spreader arrangement. A still
further design, as shown in Figures 13 to 17, involves a single head frame with movable

20  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



Detailed Descri tion Figures 1 to 6 show an application where a single spreader corresponds to a
single head 15frame with the transmission connector, or connector assembly, correqunding to t.he
single design. An alternative design, as shown Figures 7 to 12, corresponds to an application using
two spreaders and two head frames where under some circumstances it may be p_refe_zrable to switch
between a single and twin spreader arrangement. A stifl further design, as shown in Figures 13 to 17,
involves a single head frame with movable 20sheaves in order to engage either a single spreader or
two spreadersa@oigicerify theasinfterspreader antangement shawnnn FKowresnd @@ sega head
6 and lower the head frame 5 and subsequently raise and lower the spreader, after coupling. The
spreader 10 nf&yPé0&sting on the ground or on a frame ready for coupling with the 5 head frame 5.
Characteristic of the head frame 5 are engagement devices 15, in this case twist locks 15, which are
engageable with apertures 20 in the spreader 10. The spreader 10 further has engagement devices 45
for subsequent engagement of a shipping container, 10The present invention further provides for
mutually eng aaggﬁ}geégﬁhé@twj@’ mgting on the ground or on a frame ready for coupling with the

5 head frame 5. Characteristic of the head frame 5 are engagement devices 15, in this case
twist locks 15, which are engageable with apertures 20 in the spreader 10. The spreader

10 further has engagement devices 45 for subsequent engagement of a shipping

container.

10 The present invention further provides for mutually engageable connectors 25, 30
mounted on the head frame 5 and spreader 10. One such mutually engageable electrical
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

15 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
20 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



mounted on the head frame 5 and spreader 10. One such mutually engageable electrical 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 15assembly according to one embodiment of the present
invention. In this case Figure 18 shows a male connectpr 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

connotior on projscing tom an orfic pate 240 Tha s 390 N s e s S oich may

connector on projecting from an orifice plate 240. The plug 230 includes indivi

be arranged totiwansipit 26y, dt athof@laciitalnen§otaiecommUunISsAHon Qi dalia sthigckindhe purpose
of the transmission connector. The female connector 255 includes the socket 260 with the pins

~ inserted into rebeialy eloes3es Rodurbefratndingdhgnseaket 280 ipiaRelk AU SRIGRLS G upich is 7

sized to provide a tolerance for receiving the male plug 230. As the male plug enters the spigot 265, it

reaches a cylifdiicahpgdrion] &7 Gohible prexent tatatak mavement afthemale Bligig30 1adurter
assist in alignment The spigot 265 is mounted to a plate 280 which is also movable so as to pc it a self

alignmentbetwadnsthelplug$230,1260ieriyl smalllawifatigniakativelyismall migaligament sughas.10 to
15mm. It will be appreciated that the bell mouth 265 and mounting plate 280 may also be arranged to
accommodate @PiFgiiLed|drantie drethigalighhéhtaithenkey2f0moithe soaleplup @ 3Q ig-anaanes to fit
within a recess 275 within the spigot 10265 and so prevent rotational misalignment of the plug so as to
ensure the indifieRIBNIdeS 235 sortelgpoms to thisabgeivim. recesses 261. To this end the key recess
275 is flared outwards to receive the key 250 and gradually align the key into the recess 275. Figure
20 shows the opposite side of the female connector 255 showing the end portion of the plug recesses
261. In this case the plug recesses feed into individual plugs which

The key 250 of the male plug 230 is arranged to fit within a recess 275 within the spigot

10 265 and so prevent rotational misalignment of the plug so as to ensure the individual

plugs 235 correspond to the receiving recesses 261. To this end the key recess 275 is

flared outwards to receive the key 250 and gradually align the key into the recess 275.

Figure 20 shows the opposite side of the female connector 255 showing the end portion

of the plug recesses 261. In this case the plug recesses feed into individual plugs which

15 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
20 will be appreciated that {he 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

refract a plug 60 mounted within a housing 55. The actuator 50 is further arranged to



15can 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 20will be appreciated that the plug may instead be mOL_mted
to the spreader and the socket mounted to the head frgme, and still fall within the present invention. S
retract and extend the plug 60 along an axis 56 representing the centerline of the plug 60.

Corresponding@abieahd et fradnthe pime SO RRM iSaa spieader-peneaainr #R eningiasockst fﬁ%f/ ith a
centerline 64 which is intended to align with the centerline 56 of the head frame connector 25. The

spreader conn&t6r 3 snetdinintiute haabeftameutbrspigot DS steeyprébieichiBeieasehihimgiameter
of the socket to receive the plug 60 so that misalignment of the male and female connectors is
accommodatePHgfuré 3shonestirrlhesOdtehinhthe intaodss withi thevtitistheclchayifig 56 actuated,
and so locking the head frame 5 and spreader 10 with Figure 4 showing an alignment of the. 10
centerlines 56182 offtiBecoPRIESISIs 255, Be Apthridgonmnassgistatibmttevire nbisshawn) wilie .
activated go as to communicate to the actuator that connection of the plug to th'e socket is permissible.
At this pomt, tHBIERLAEIERTEY AtSiRafeaIRrsEchstdismaistefitisccin flugds engaghthesecket.

Alternatively, the registration device may operate to allow manual operation of the connector. That is,
the registratioﬁ RyOLT ent of the male and female connectors is accommodated.

Figure 3 shows the next step in the process with the twist lock having be actuated, and
so locking the head frame 5 and spreader 10 with Figure 4 showing an alignment of the
10 centerlines 56, 64 of the connectors 25, 30. At this point a registration device (not
shown) will be activated so as to communicate to the actuator that connection of the
plug to the socket is permissible. At this point, the actuator may automatically operate
so as to project the plug to engage the socket. Alternatively, the registration device may
operate'to allow manual operation of the connector. That is, the registration device may
15 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
20 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.



15 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 pei nissible, 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 20and spreader. It may alsé include a control system for detecting the
coupling and operate the actuator automatically. Figure 6 demonstrates one possible arrangement
whereby the centerlines 56, 64 are not perfectly aligned but are within the required tolerance. Here the
plug may fit within the bell mouth 70 with the plug at an extreme upper portion 75 leaving a gap 80 for
the bell 5 modtHEUThAS gHeCRTbIHEENS| ats 1D Iwhichrthebeil moutbisthrocnteivds 5OVE! atersly to
accommodated this misalignment of the centerline 56, 64 and still maintain an electrical,
telecommunicAFHRSY FRtEled e i bk den it ived doicamecalitbspteadirg Figuriswitaid thshow a
further embodiment of a multiple spreader system. Figure 7 in 10 particular shows an expandable
head frame arFSHgBRERYAaVIHYRee We #aprésDe, BB poriiradiedepositionesp 86 foréngbgjé with a
single spreader 90, As befare, the first head frame 80 includes twist locks 106 to engage with
aperturesglz1,“%/9?5#‘1@‘%%‘?18“%%%%88 Waiihidhwieliceruthsseergiedenilitmavselstmelbet of
apertures 120. As before the spreader includes a connector portion 110 which is engageable with a
connector 15 PoRTSRHETRHS nfEﬁ; B EPORFRE B i B e réSih e Ao il emetiffdrs drom the
embodiment oflg(iz%lre1 Itis1 having on the secaond head frame 85 a second connector portion 100. In this
arrangement, the tho cOnReciad PorBAR 10t 2 68 e Hap Dsfey et Hisdiing Eamsendapidns
associated with two spreaders. In the embodiment shown | Figure 7 however, only the connected
portion 105 associated with the first head 20frame 80 is required for the single spreader application.

Figures 7 to 12 show a further embodiment of a multiple spreader system. Figure 7 in
10 particular shows an expandable head frame arrangement having two head frames 80, 85
in a retracted position so as to engage with a single spreader 90. As before, the first head
frame 80 includes twist locks 106 to engage with apertures 121, with the second head
frame 85 having 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
15 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

20 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



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 10 spreader. As will be seen
the two connected portions 105, 110 are now aligned ready for engagement. Figure 9 shows a further
step whereby the first connected portion 105 of the head frame 5 has now projected the plug into the
socket of the connected portion 110 of the spreader sq@s to provide a connection for the power
supply, data or telecommunication signal between the head frame and the spreader. In an alternative
arrangement, trechéerd Aramidsh8G85 threterpandabiedyyoativexpasding assasw ka5 a5 tmount
distinct spreaders 90,130. It will be noted that each of the spreaders 90, 130 have connected portions
110, 10135 foregrisgesnent with the connected portion or plugs mounted to the respective head
frames 80, 85. 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 15 head
frame to spreader with Figure 12 in particular showing the extension of the actuator so as to engage
the plug with thesstcRehows, afinthsr giepfirberdadirafinstS0emmgtgbponitn thesfiv§tispread dr-a0:
Correspondingly, the second head frame 85 engaged with the second spreader 130 involves
connection of%"i‘é RRERTAIBRIE 100 DiKa ine devsprisbekdha Senmisirstherémbbtiménis spadein

Figure 9 and Figure 12 show the )
s0' as to provide a connection for the power supply, data or telecommunication signal

between the head frame and the spreader. In an alternative arrangement, the head frames
80, 85 are expandable by an expanding assembly 125 so as to mount distinct spreaders
90,130. It will be noted that each of the spreaders 90, 130 have connected portions 110,
10 135 for engagement with the connected portion or plugs mounted to the respective head

frames 80, 85.

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
15  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 embodiments shown in Figure 9 and Figure 12 show the
20 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



20 uses of the invention where the head block or head frame can accommodate coupling with a single
spreader and further with two spreaders. 11 160 to which is mounted a master head frame 175 is
used for a single spreader arrangement. In this arrangement, two sets of sheaves 195, 200 are
mounted to the master head frame 175. Power is provided to the master head frame/spreader and so
the transmission connector according to the present inygntion is required when coupling 5 to a slave
head frame/spreader. Figure 14 shows the transfer arrangement from the single spreader to the

double spreaderartangeeants Arzlidingd meshanisMA40mayes #e;segond sheave 195 from the
master head frame 175 to the slave head frame 180. Figure 15 sh0\1/vs t?%e crc?)r%palefllg &f %ﬁlg%}ghsfer of

the sheave 193tarthenstave heatiframe 18960, as/to Rasitionibe malg copneciar %% Rrgximate to the
female connector 10 185, Figure 16 shows the movement 202 of the first sheave SO as to be

centralized on thesterakeer Headdfreme TPt s figiare dot SDQNENG 466 GRAREE AR AL Hhg; ansmission
connector 185, 190 so as to provide power, telecommunication or data connection to the slave head

frame 180. 15§ andilstsibe fovention anvoehias thethapsaissipR GRS R %g@ggﬁéﬁ@ head
frame, in the case of Figures 13 to 17, the spreader in this case is a slave spreader 165 with the

connectiof to flechelaycraeae aimg/thecedrgagBigent afithasecand sheave &9mpdihdhe slayeead

frame 180 so as to complete the connection of sheave/head frame/spreader. In this case the

registration de¥iB8!fssaresdgetrtthredistele ther culeplmgaRnikthe seetiamgheaedian totheslave head
frame 180 and so whilst the slave head frame 180 is already mounted to the slave spreader 165, the
complete conrl@&tR5T L AgBECLP UtHThéhsl avester dut ich kB0 Tiam fully develpehthe sacomnd sheave
195 and so with the positioning of the second sheave 195 to the slave head frame 180, the full
connection of tHEHEaP relvNEsdhn e eprisiien iefthecfonsfachictedshi2ve 195 to the slave head

frame 180 so as to position the male connector 190 proximate to the female connector
10 185. Figure 16 shows the movement 202 of the first sheave 200 so as to be centralized
on the master head frame 175 with figure 17 showing the connection of the transmission

connector 185, 190 so as to provide power, telecommunication or data connection to the

slave head frame 180.

15 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
20 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.



Figures 21A to 21C show an embodiment of one aspect of the present invention. Here a spreader
assembly 301 comprises a head frame 300 mounted to a spreader 305. In this embodiment the head
frame 300 comprises a main frame 303 and a subframe 313. The 5main frame 303 and subfi-ame 313
are in longitudinal sliding engagement through cooperating members 310, 315. The head frame 300
coupling arrangement has the advantage of precisely pgsitioning the relative positions of the head
frame and spreader whilst still providing relative 10 movement between the head frame and spreader
should it be required. By way of example of the sliding engagement, Figures 22A/13 and 23A/B show
sequential views of the twin spreader assemblies 301, 302 of Figures 21A to C. 15To achieve the

relative offset begwreed thet@@jeCehb spiradtisd305n335 et aaitial o (A0 s RO SHiIRRAVIngGRNEe end
350 connected to the sub frame 313 of the master spreader assembly 301. The other end of 345 of the
actuator 340 ispisadectesttabiie’ fasteniread blockimaindEroaaNBitdhe acipaiarss40ss arranged to
move the head block sub frame 313 and consequently the attached spreader 305 relative to head
block main frafieb8d8neg thirfpaddislivind0éoplipg 840, BiH Hetwe &0 3ha o selemenis 1Ehenelative
position of the head block and spreader is shown in Figures 21B and 21C in an initial position whereby
the adjacent spreadERB08033md raueliamEiglies22im doug2@Bistiowlitheefegh gmantiviationbf the

actuator 340 whereby the master spreader 305 moves 355 13
cooperating members 310, 315.

The head frame 300 coupling arrangement has the advantage of precisely positioning
the relative positions of the head frame and spreader whilst still providing relative

10 movement between the head frame and spreader should it be required.

By way of example of the sliding engagement, Figures 22A/B and 23A/B show

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

15 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 blqck main frame 303

20 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



relative to the head block 300 creating an offset 356 between the adjacent spreaders 305, 335.
Figures 23A and 23B show the opposite movement whereby the actuator 340 is 5retracted and so
causing a relative movement 360 between the head block and spreader and so creating an offset 361
between the adjacent spreaders. &ICS L L P 14 CLAIMS 1 A system for mounting a head frame to a
spreader comprising: a sheave assembly connecting the head frame to a crane so as to petlit the
5lowering of said head frame; mutually cooperating engagement devices for coupling the head frame
and the spreadelatais dotiatdreadrdhged 30 ConneitomitugteengaaRMRIEH ARSTISSIOR: CORBRELQrS on

the head frame and spreader; and
305, 335.

Figures 23A and 23B show the opposite movement whereby the actuator 340 is
5 retracted and so causing a relative movement 360 between the head block and spreader

and so creating an offset 361 between the adjacent spreaders.



10a 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 regiétr&tiof
device prevents 15engagement through selectively disabling the actuator. 3. The system according to
claim 1 or 2, wherein on registering the coupling of thdhead frame and spreader, the registration
device operata(ti[ﬁﬁ tuator to engage the transmission connector. 20 4. The system according to any
one of the precéding 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. MCSLIP 15 5. The
system according to any one of claims 1 to 4, wherein the head frame is a first head frame of a twin
head frame assembly, sai inh frame assembly in an expanded position, such that the first head
frame is arranged to %bu%p%%ﬁﬁltﬁ?% %“*‘8% her ?ﬁcah%lrﬁ&(%rs%%ﬂlasgbgéader, the

e sp?r%ngglc.gr? an

a sheave assembly connecting the head frame to a crane so as to permit the
5 lowering of said head frame;

mutually cooperating engagement devices for coupling the head frame and
the spreader:
an actuator arranged to comnect mutually engageable transmission
connectors on the head frame and spreader; and

10 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

15 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.

20

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.



5second head frame arranged to couple with the second spreader. 6. The system acc_ordlng to any
one of the preceding claims, wherein the transmission connector includes corresponc_llng_plug\and
socket for transmission of electrical power, data transfer and/or telecommunicatiodAg SLLP
10signals, 7. The system according to claim 6, wherein the plug Is mounted to the head _frame_and the
- socket is mounted to the spreader. 158. The system adéording to any one of the preceding claims,
wherein the registratign device includes a limit switch in communication with the actuator, such that on
activation of the limit switChetResEetuateridingringsd waetelotms dignal avidextethd Heedctramedtor. 209.
The system according to any one of claims 1 to 7, wherein the registration device includes a control

system for receiving an iAptEsbEdtifigorthe Hely heahdrams assenddy.asadctivatingdhiaactuator

ivi id input. MCSLLP . .. .
on receiving said inp assembly 1n an expanded position, such that the first head frame is arranged

to couple with the spreader, and further including a second spreader, the

5 second head frame arranged to couple with the second spreader.

6. The system according to any one of the preceding claims, wherein the
transmission connector includes corresponding plug and socket for
transmission of electrical power, data transfer and/or telecommunications

10 signals.

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

frame and the socket is mounted to the spreader.

15 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.

20 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,



16 10. The system according to claim 4, wherein the twin head frame includes a master head frame
and a slave head frame, with the single spreader being a master spreader, said slave head fgayne|.p
coupled to a slave spreader, such that the registration device is arranged to prevent engagement of
the transmission connector until said registration device registers coupling of the slave head fr_ame to
the slave spreader and coupling of a sheave to the sldfe head frame. 11. A_method for mounting a
head frame to a spre?&efh%ogn tré%ng the teggs of; lowering the head frame into contact with the

SOEREE Y LB Bb Up P ERE Haadianhead frenspiesdbde activating

spreader; 10operating engagement devices

an actuator to connect eable power sypply connectors on the head frame and spreader
so as to provide a pow%é{r%yn%ﬁgf%gaglonebe &)gesr% ‘égtiié)‘%é/ m%léhlﬁ%ﬁ@%]&eﬁi?%dfﬁ.b‘?ﬁé fethod

according to claim 11 w ' includes.a twin head.frame in a retracted position, said
coupling step including ?E{J%%}n%g%%gggﬁe&%aﬁééetggthérgﬁr%%u AFo8 P54 TSAISH SEebithg to

claim L1 wherein the heg fame-dnglsdes e head frame.\n.an expanded osition, funher including
a second coupling step of coupling the second headframe to the setond spreader.
5 connector until said registration device registers coupling of the slave head

frame to the slave spreader and coupling of a sheave to the slave head frame.

11. A method for mounting a head frame to a spreader comprising the steps of:
lowering the head frame into contact with the spreader;
10 operating engagement devices and so coupling the head frame to the
spreader;
activating an actuator to conmect mutually engageable power supply
connectors on the head frame and spreader so as to provide a power

communication between said head frame and spreader.

15
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.
20 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.



