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Transporting Vehicles  This invention relates to a method of loading
vehicles into a freight container, to a freight container and frame 5
combination for transporting vehicles and to a frame for use in the
Fonedierard frame combination. The invention is concernedyuartiotskariposois
but not exclusively, with the case where the vehicles are cars. Freight
containers are widely used for transporting 10 goods. When used in this
specification the term "freight container” refers to a container which has
corner fittings which haveigpgnings dimgnsioned ta gnable the container

to be handled by standard load handling equipment. The corner fittings

are usually separate cuboidal components welded to 15 the corners of the
container, but.it is pgssible for.them to be formed as an_integral part of the

co ntaigglr% %ulclﬁvceﬁéiﬁgrsrfayﬁc%@ %e?vea aﬁ%%%%i | Eteri 8%\%‘(3%% of§ldt=+es
under 2,500:mgh,:a eentre-te-eentre-spacing between,apenings of about ..
2,260 mm and one of several 20 standard lengths, the most common of
GHTEH B 20T (BU58IHRT)SRO T (T2 92 i) asd abdt (1B 71 6fmame Itfisr
QUEacy BOUTHIOHANIROM G 1B, IRIANE SpAners OY USINMAMES. o 1 on
mounted insidé the container. In a Known system cars are driven into e
tentainerand 25mente acframelipside the-cantainer.uEhe frame can them be

raised by operating a motor to allow other cars to be
case where the vehicles are cars.

Freight containers are widely used for transporting
goods. When used in this specification the term “freight
container” refers to a container which has corner fittings
which have openings dimensioned to enable the container to
be handled by standard load handling equipment. The corner
fittings are usually separate cubocidal components welded to
the corners of the container but it is possible for them to
be formed as an integrazl part of the container.

Such containers typically have an overall exterior
width of just under 2,500 mm, a centre-to-centre spacing
between openings of about 2,260 mm and one cf several
standard lengths, the most common of which are 20 ft
(6058 wm), 40 £t (12192 mm) and 45 £t (13716 mm).

It is already kpown to transport cars in freight
containers by using frames mounted inside the container.

In a known system cars are driven into the container and
onto a frame inside the container. The frame can then be
raised by operating a motor to allow other cars to be
driven onto a lower frame. In this way it is said that

five Lotus Elise (Registered Trade Marks) cars can be
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driven onto a lower frame. In this way it is said that five Lotus Elise
(Registered Trade Marks) cars can be - 2 -- conveyed in one 40 ft (12192
mm) freight container. When the container is on a return trip the frames

cah Beweassed to the top of the interior of the container to allovwegerssie7hes013
transported in the remaining space in the container. 5The arrangement

just described has various disadvantages: a freight container has a

standard width and, when a car of average size is driven into a container,

dhereisyery litle roor for.a pessatq open 2. dogr.of th tﬁs‘fg e when

modification to the container to install the 10 frames and the mechanisms
foe raisingzaind:loweringnthe nr iscexpensiig; thedreightreantainer has ta besd
returned after use to its starting location or to another location from which

Pis dsirettotarSport Bafsr ARl L£dedlfee 68K ARG/ Or exparidhte foods
Jgqyired {1 opsratedhe 15 mechanisms, correctly when loading cags inte. |

the container. It is an object of the invention to provide a method of
loadingheehicles irteree freight sbntinerthat dvercormes bonitigates at
least some of the problems referred to above, 20lt is a further object of the

INTEMSH IS Brvidé a WS GRE Cortaine? st ratg cormbinatioT art-a®"

drame faryse in-auch,a cepabingtion,; that pyercome or mjtigate atdeast ner,
some of the problems referred to above. According to a first aspect
tdfahe invertontheld 1s. 25 providéd a metisotk of:loadingeehielegdnto &

Jreloht contajner, the, method comprising e S1ees o +o install the
frames and the mechanisms for ralsing and lowering them is
expensive; the freight container has to be returned after
use to 1ts starting location or to another location from
which it is desired to transport cars:; and a degree of
skill and/or experience is required to operate the
mechanisms correctly when loading cars into the container.

It i1s an object of the invention to provide a method
of loading vehicles into a freight contalner that overcomés
or mitigates at least some of the preblems referred to
above.

It is a further object of the invention to provide a
freight container and frame combination, and a frame for
uge in such a combination, that overcome or mitigate at
leagt some of the problems referred to akove.

Agcording to a first aspect of the invention there is
provided a method of loading vehicles into a freight
container, the method comprising the steps of:

loading vehicles end to end ontc an elongate frame

disposed at least substantially outside the container but
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loading vehicles end to end onto an elongate frame disposed at least
substantially outside the container but - 3 - sized to fit within the container
and to extend along the length of most of the interior of the container, and
subgeeusatls moving the frame with the vehicles thereon intosthe/freightoozo1s
container, wherein the vehicles are carried on the frame tilted about a
transverse axis with one end of one veRicte above or below an adjacent

end of another vehicle, wherein a vehicle is loaded onto the frame in a

subsiantially: herizantat arientation,and issubsequeptly moved info its 10,
tilted position by manual operation of a mechanism. By]oacﬁng e
Yehiglds, Whiele Wil asuahebeé cars; iontodle fiame andsLibsequently
movin%{[l%e frame }%Iith the vehicles loaded thereon into the container, it

becomes possibie to-avoid theeneed to fedve & vERicke whERlti& B within

the: eenfinedh space of the-containes-That,makes it easier to open a door
of the vehicle to leave the vehicle and reduces the likelihood of damaging

the vehieR: NG atiaptatonictthe freightteontaimér isinecessaryandither ed

frame need not g@é};@%%@& freight container. Loading 20 of the vehicles

into the container can ery simple
cr below an adjacent end of ancther vehicle, wherein a
vehicle is loaded onte the frame in a substantially
horizontal orientation and is subsequently moved into its
tilted position by manual operation of a mechanism.

By loading the vehicles, which will usually be cars,
cnto the frame and subsequently moving the frame with the
vehicles loaded thereon into the container, it becomes
possible to avoid the need to leave a vehicle when it is
within the confined space of the container. That makes it
easier to open a door of the vehicle to leave the véhicle
and reduces the likelihood of damaging the vehicle. No
adaptation of the freight container is necessary and the
frame need not be fixed to the freight container. Loading
of the vehicles into the container can be a very simple
operation. Thus the freight container can itself be of
entirely standard design and, after being used to transport
the vehicles on the frame, may then be used for any other
job and be sent to any other location. Only the frame

needs to be returned to the original location or to

whatever other location is required.
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operation. Thus the freight container can itself be of entirely standard

design and, after being used to transport the vehicles on the frame, may

then be used for any other job and be sent to any other location. Only the
fraoms@Beseeds to be returned to the original location or to whateues athense1z
location is required. 4 Moving the vehicle into its tilted position by

manual operation of a mechanism makes-it a simple matter to tilt the

vehicle without the need for additional equipment. Preferably the frame

has o .mor eels; | embodiment of the invention described
below t Ogﬁrlgr%sc F%Qs §r%slei%)qr:%]o?eﬂwﬁejeg&|gingt getgérﬁgﬁeliﬁﬁgﬁaetge}é a %gi‘}al
opwheels;at one=xnteettheifsames \éreretrefereneg is made:-berein ta-a1 ¢
“wheel" it should be understood that the term is to be construed broadly
BRCoVRRRGUth&rTobaable 10 dlémentSthaf PEifbiAAS faRCEGREPE -

wheel includingigr example a pallora roller. . Breferably the frame,
accommodates a single row of vehicles, but it 1s within the scope of the
aventiondor theffraune toracoommodates tywa kovwds bt vehicles:otie abeveas

15 another. Accommodating only a single row allows the frame to be of

RiHiplet BREFUCHYIEATd afsb LiiGwE Rar dfaveraysorigredier thanr of
Average heightto.be agcommadated within gfreight container of standarg,

height. The vehicles are preferably carried in the frame tilted about a 20
ransVersecaxs Withearl Endiofdnenehitle ahoverortbelow:an adjaeent e rm

end of another vehicle. B havin%hone end of one vehicle overlappia& an
6f a

Ljacent end Gt aronTet VeiTeR! the Bu&raliTEigh takBR T By alrd
givencaumben ot vehicles.is reduced enablingdrote vehiclesito g qing ror

example a ball or a roller.

Preferably the frame accommodates a single row of
vehicles, but it is within the scope of the invention for
the frame to accommodate two rows of vehicles one above
another. Accommodating only a single row sllows the frame
to be of simpler construction and also allows cars of
average or greater than average height to be accommodated
within a frelght container of standard height. The
vehicles are preferably carried in the frame tilted about a
transverse axis with an end of one vehicle above or below
an adjacent end of another vehicle. By having one end of
one vehicle overlapping an adjacent end of another vehicle,
the overall length taken up by a row of & given number of
vehicles is reduced, enabling more vehicles to be
accommodated. In the case of a 40 ft (12192 mm) container,
the tllting enables three cars of average length to be
accommodated when otherwise only two cars could be

accommodated. With small cars it is possible for the frame
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25 accommodated. In the case of a 40 ft (12192 mm) container, the tilting
enables three cars of average length to be accommodated when
otherwise only two cars could be accommodated. With small cars it is

possibkeoiesdhe frame - 5 -- to be designed to accommodate fQut€a58s7/003013
Preferably the front of one vehicle is below the adjacent rear of another
vehicle. Generally, the front of a vehiclé is-less high than the rear of a

vehicle and it is therefore easier to 5 tilt the vehicles in this way. The

‘é%hiﬁlsescféas&%iﬁ%y- riven onto the frame and onto platforms ;%i%%bl
mounted on the od?%%l%g?%nrﬁga‘l'ﬁe “p?éltjfor‘r:nasrésr'e tk&éﬁetﬂtee%‘?‘ %/h@
¥ehicte isfmowed indd itsitidtetspesition bympanual-operatior of ass ancther
mechanism 10 forming part of the frame. The mechanism is preferably a

&Rt MécharfiSi it hay b6pérated byimavirgithe fred end of a laven
thigHgb-edisancedl Mot ham L .y having ajarge Ameinde o,

movement of the free end of the lever a large mechanical advantagécan

belobtaimedvfeh efféeting a5 tilting ekihe vehicle, since the tilting then
requires a much smaller movement of the centre of mass of the vehicle It

is espediilly §avanta§esas ifthBRithd hdlidesesorRe dovwparii-ane and
mavement.of-onesend of the vehigle, Qne or mare qf the platforms may be

provided with a 20 movable front part which in one position obstructs
forwvardanévementofa vehicle offithe frontiof the platformianchinanother o
g@giti&nﬁllogvs forward mqovement of a vehicle off the front of the platform.
lich-a movabie front part AT SN ve ARS8 nitvedl frémbeive: m
platformyt,anether 26itluringuloadingrhut retain.a.loaded.vehicle on.a tilted
platform. Auxiliary platforms may be provided between adjacent
pratfenRe R provide biidgewforvehicles beiny moveddiom the free end

of a lever through a distance of more than 1 m. By having
a large amplitude of movement of the free end of the lever
a large mechanical advantage can be obtained for effecting
tilting of the vehicle, since the tilting then requires a

much smaller movement of the centre of mass of the vehicle
It is especially advantageous if the tilting includes some
downward movement of one end of the vehicle.

One or more of the platforms may be provided with a
movable front part which in one position obstructs Fforward
movement of a vehicle off the front of the platform and in
another position allows forward movement of a vehicle off
the front of the platform. Such & movable front part can
allow vehicles to be moved from one platform to another
during loading but retain a loaded wehicle on a tilted
platform.

Auxiliary platforms may be provided between adjacent

platforms to provide bridges for vehicles being moved from
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-6 one platform to another. In an embodiment of the invention described

below the auxiliary platforms are movably mounted for movement

between operative and inoperative positions. The movement can be
waanseddsy4a@ mechanism provided for 5 tilting the platform. Ip@nvGr2007/903013

embodiment of the invention described below, each platform is pivotally

connected to the body of the frame-aid-s also connected to the frame by

a pair of links, each pivotally connected to the other at one end and 10

QiVOtﬁ%%ch onnected resp%k%céi%/ely the bod%of the frame Q#theiglatfo m

3t the Bther end: The links are ro éftearby@rg dcr)ic\j/fh%eﬁ}n Which at one end s

dpivetalhy:eonreecied o them:and at-theother endds phwtaleonneciedto e
a lever. 15A locking mechanism may be provided to lock the lever
L PfecHAMSIRNR PFE4IH6H coReSpOATIMgA thettedoskith ePhehicHicle

R %cgle gsigg coLre onding, to the substantially horizontal pesition

o?the veﬁil%?e. SUCFL a?ocilgﬁigsag\%%g r%a?%cke%rae easable ﬁgjrhgi?é Io]%féfng 20

£ position by engvement.apposed by a spring. The locking mechanism
preferably includes a latching member, which may be resiliently biased

and WRich"m&FBRIHNRE Forfit of Bshddk A First TatERmgThBRthep fd O -
-Leeierahly rawided fps poking hedasbanism .2 positionLorgengnding

to the 25 tilted position of the vehicle and a second latching member is
fypreferably prevideddorlockingtthe mechaaishir ima pogitongearresponding

to the substantially horizontal position of the vehicle. An over-centre
lﬁ%ﬁﬁaﬁ§ﬁﬂn§&YﬁFally connected to the other at cne end and
pivotally connected respectively to the body of the frame
and the platform at the other end. The links are rotated
by a driving link which at one end i1s pivotally connected
to them and at the other end is pivotally connected to a
lever.

A locking mechanism may be provided to lock the lever
mechanism in a position correspending to the tilted
position of the wvehicle and/or in & position corresponding
te the substantially horizontal position of the wvehicle.
Such a locking device may be releasable from its locking
position by movement opposed by a spring. The locking
mechanism preferably includes a latching member, which may
be resiliently biased and which may be in the form of a
hook., A first latching member is preferably provided for
locking the mechanism in a posltion corresponding to the
tilted peosition of the vehicle and a second latching member
is preferably provided for locking the mechanism in a

position corresponding to the substantially horizontal

position of the vehicle. BAn over-centre mechanlism may be
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- 7 - employed as well or instead so that the mechanism stays in an end
position due to the weight of the vehicle A retarding mechanism for
decelerating parts of the frame as they approach one or both end
Wit Ay also 5 be provided. The retarding mechanismeiBGR2067/003613
comprise a hydraulic piston and cylinder arrangement. The vehicle is
preferably tilted to an angle in the rangeof 10 to 30 degrees to the
horizontal. Inan  embodiment of the invention described below, the

er@hgis 0019 ilting is ahout, 20, degregs. in,line wi %é&%{‘gﬁ!b%%eéigé‘y%h%n
freight container preferably has a closed end and an openable en
anthroughowhichithe frarneis nivvedashen the fehicles arei loaded into the

cont%iner. The frame is %Ireferably ositioned with one 15 end of the frame

in thé' op&h end B Fr&Ight E8htaftier SHtPtherekt BPtHeFamedutside
£ Ahpsontainet andyehisles ate shen preferably Joaded onto the, frame; the

frame is then moved into the container and the end of the container
beglpgeyided. The retarding mechanism may comprise a
hydraulic piston and cylinder arrangement.

The wvehicle is preferably tilted to an angle in the
range of 10 to 30 degrees to the horizontal. In an
embodiment of the invention described below, the angle of
tilting is about 20 degrees.

In line with a standard design, the freight container
preferably has a closed end and an openable end through
which the frame is moved when the vehicles are loaded into
the container. The frame is preferably positioned with one
end of the frame in the open end of the freight container
and the rest of the frame cutside the container, and
vehicles are then preferably locaded onto the frame, the
frame is then moved into the container and fhe end cf the
container closed.

Most commonly, freight containers have top, bottom,
side and end walls that are entirely closed when the
container is clecsed and that is the preferred form of
container for use in the present inveﬁtion. Some freight
containers have partly or fully open sides or tops and such
containers may be employed in the present invention,
although they are less desirable because they give less

gocd protection to the vehicles being transported.
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20Most commonly, freight containers have top, bottom, side and end walls
that are entirely closed when the container is closed and that is the
preferred form of container for use in the present invention. Some freight

wepniainess:have partly or fully open sides or tops and such 35-¢amalerso013
may be employed in the present invention, although they are less

desirable because they give less goo@ protection to the vehicles being
transported. - 8 - The vehicles are preferably loaded into the container

with the vehicles facing towards.the front of the container. When the
vehicles are then 1 tsedg ﬁeth%rﬁerg err?é) %ri%ﬁ?a%%ﬁv@‘ﬁhg%et rontoftheter

wvehicte below 5ihe seas @muunferesesn movement of the vehicle is likely
to be towards the closed front end of the container rather than towards the
CrpaPof e corftamer WHicly 8BiIIsE opER drtPhéic persohnetbsuld be

o:Ruesent.dhe mettiod referably urther feldes the aubsequent 10 step of
transporting the container from one place to another with ﬁ1e vehiclés

tisontained thereimrthe methad peeferably fortheniaciusdesdhe subsequent,
steps of: moving the frame with the vehicles loaded thereon out of the

E X ontain8r BRithETrarfie 98 B pbsel atd8astah SasstsrdIRioGEideties
zieontaingr.and p subsequently unloading the vehicles from the frame, As

will be understood the unloading of the freight container can be carried™ou
argimpheby reversimgrthe steps datriebautsduring loading. Thus, for
example, after 20 moving the frame out of the container, the vehicles may

be tiltetf bACK 154 SUbSEHtENY horizbhis Toridhtattitand ffers BRkaMes t
s thelgmdhe frame by simply divingthennoff the-frame. place to

another with the vehicles contained therein. The method
preferably further includes the subsequent steps of:

moving the frame with the vehicles lcaded thereon out
of the container until the frame is disposed at least
substantially outside the container, and

subsequently unloading the vehicles from the frame.

As will be understood the unloading of the freight
container can be carried out simply by reversing the steps
carried out during loading. Thus, for example, after
moving the frame out of the container, the vehicles may be
tilted back to a substantially horizontal orientation and
then unloaded from the frame by simply driving them off the
frame.

Because the unloaded frame is not inextricably
connected to the freight container there is no need for it
to stay with the same container. The unloaded frame may be
piaced in ancther freight container and transported therein

to ancther place where it is reguired. That other place
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Because the unloaded frame is not inextricably 25 connected to the freight
container there is no need for it to stay with the same container. The
unloaded frame may be placed in another freight container and
Whanspeed therein to another place where it is required. That btbBI0pTa0ec13
- 9 -- will commonly be the place where the vehicles were loaded onto the
frame, but it does not need to be. Thé ffeight container may be used for a
completely different task and need not be adapted in any way to enable

wihe raethedrnf$he & ipvention te.beicarded out-Rieferably theunleaded
frame is dimensioned such that a plurality of unloaded frames can be

OrdetrieB togethBein & standard $rsightcdomaingr or lexampleebyf statckinygy
- Ogleqie fi_r%me on to%%f another. In an emboldlmS% o&thﬁgimveng%on deicrétr)ledd

3W S(?);(IC frlgn%’és canuf(‘f%effﬁ%e& OﬁQ[I(%B oei‘tone anojt ér@fﬁeél rngﬁ

necantaiger péastandasd heightny wAgcording 10 the first aspeel-of the tne
. invention there is also provided a freight container and frame combination
LICBpASIRg CPs @ freftfht EonthiABE -  rramesieteivabie imntheabrtaiferne

. Jop extending alon JE% length of most of the interior of the cantainer, the

* frame being suitab%e or ;%e}é%e?viﬁg%gewc elé“ T&éd%% end ?oagﬁg oﬁrtﬁ%éfrsarﬁ%n

beand beingamovaklebetwean:a position:20 substantiallyowithintbe, for
container and a position in which it is substantially outside the container,

SXRABrEN the fraf kER[eS e phitaMG GHplatdrme Assemblies along then
=rig0gth-eHthe frame each, assemply.including a isapeglive Hianlk moted

platform and a 25 respective manually operated mechanism for tilting the
beplatfolradT be freight cOntainerand Hramecombinatiomis container of a
standard height.

According to the first aspect of the invention there
is also provided a freight container and frame combination
comprising:

a freight contailner,

a frame receivable in the container for extending
along the length of most of the interiocr of the container,
the frame being sultable for receiving vehicles loaded end
to end on the frame and being movable between a position
substantially within the container and a position in which
it is substantially outside the container,

wherein the frame includes a plurality of platform
assemblies along the length of the frame, sach assembly
including a respective tiltably mounted platform and a
respective manually operated mechanism for tilting the
platform.

The freight container and frame combinaticn is

preferably suitable for carrying out the method described
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preferably suitable for carrying out the method described - 10.- above and

may therefore incorporate features corresponding to those described

above in respect of the method. Thus, for example, the frame need not be
wilkadsgostaesfreight container and may include one or more vwagels: @iy o1z

platform may be able to be tilted through an angle in the range of 10 to 30

degrees. The mechanism for tilting e&ch-platform may be a lever

mechanism. A locking mechanism, an over-centre mechanism and/or a

Jetarding mec agﬁn&g@gg%e Erovided. & W%]ils the use of a manually

: operag}gdmec anism is an essential Teature o ﬁ% H%?Féssceagtrgfs tﬁ%ﬂéyﬂg

tdneention, dt=is ot laaessential featuresphthe hyoadest aspectof therhus,
invention but in that case only an optional feature. In its broadest aspect,

L3he PraBEEnvERfon BRIIEE 25 afmethid bF el véfieleSTRisat
cJreighteontainer, the methad.comprising (he,steps of . '%%igﬁy vehicles

end to end onto an‘elongate frame disposed at least substantially outside
plthe tontainerbiksized ¢o fibwithir: the-eantainesanid torexiend alang the:
20 length of most of the interior of the container, and subsequently

L3RgTingTthé trarfe With R \iiicles Therébi s e &ight Edniaimsr, Sach
p13imilarly, inuits broadest aspedt. the present inventionprovidesa freight .,

container and frame 25 combination comprising:
over—centre mechanism and/or a retarding mechanism may be
provided.

Whilst the use of a manually operable mechanism is an
essential feature of the first aspect of the invention, it
is not an essential feature of the broadest aspect of the
inventicon but in that case only an optional feature.

In its broadest aspect, the present invention provides
a method of loading vehicles into a freight container, the
method comprising the steps of:

loading vehicles end to end onto an elongate frame
disposed at least substantially outside the container but
sized to fit within the container and to extend along the
length of mest of the interior of the container, and

subsequently moving the frame with the wvehicles
thereon into the freight container.

Similarly, in its broadest aspect, the present
invention provides a freight container and frame
combination comprising:

a freight container,

a frame receivable in the container for extending

along the length of most ¢of the interior of the container,
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a freight container, a frame receivable in the container for extending along

the length of most of the interior of the container, the frame being suitable

for receiving vehicles loaded end to end on the frame and being movable
whetwgensaposition substantially within the container and a paSitioBzinT/ 603613

which it is substantially outside the container. 5The invention in

accordance with the broadest aspectimay include any of the features

defined above in respect of the first aspect of the invention. As will now be

understood, i .tg adest aspect of the invention a vehicle may for

D LG T el it 10 S et ol oG oy 8a. end

t @rientation and spbsequenily meved intiistilkedposition, butibalse:may
not be. The tilting may (or may not) be effected by manual operation.

S WREHET bi-hbt eﬁééﬁm¢%wwﬁﬁrﬁaﬁe ﬁn&@sﬁa%wﬁdaae ‘éb?ﬁél
s downward movement of one end.otthe 15, xeicle, The present invention

further provides a frame for use in a freight container and frame
comhihatiom asrdefimedabove: Bydaay of ekampté,ccertain @ahodiments:
of the 20 invention will now be described with reference to the

MEHEcofpatYing BéhéthatiG ardwmgsr sfwiidht e d FG o’ & RidediBR Tt &1
cfEeightcontainer apd frarmg copabjngtion during 4 {irst. eayly, stage of
loading vehicles;
understood, in the hroadest aspect of the invention a
vehicle may for example be loaded onto the frame in a
substantially horizontal orientation and subsegquently moved
into its tilted position, but it azlso may not be. The
tilting may (or may not) be effected by manual operation.
Whether or not effected by manual operation, the tilting
may include some downward movement of one end of the
vehicle.

The present invention further provides a frame for use
in a freight container and frame combination as defined
above. |

By way of example, certain embodiments of the
invention will now be describéd with reference to the
accompanying schematic drawings, of which:

Fig. 1 is a side view of a freight container and frame
combilnation during a fizxst, early, stage of Jcading
vehicles;

Fig. 2 is a side view of the frame and three vehicles
during a second, advanced, stage of loading vehicles:

Fig. 3 is a side view of the frame alone, during a

middie stage of loading vehicles;
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25Fig. 2 is a side view.of the frame and three vehicles during a second,
advanced, stage of loading vehicles; Fig. 3 is a side view of the frame
alone, during a middle stage of loading vehicles; - 12 - Fig. 4 is a plan

wyiewipidhesframe shown in Fig. 3 at the same stage of loadipgruehieliemne1s
Fig. 5A is a side view of a platform of the frame with a front part in a first

position; 5Fig. 5B is a side view of thige platform shown in Fig. 5A with the
front part pivoted into a second position; Fig. 50 is a schematic view of a

platform showing different frant par q?t be employed on the

Pataro Fig, R i€ o SR8 iad o & platior AT S T pebtbng - 2 ot

trshoyding adeveemechanism for titing the platform;  Fig. 6B is a side
view to a larger scale of part of the lever mechanism shown in Fig. 6A;
Fig. FA%s adidé Fietv of fife platiormiand kel form of the frame with

a front part in a first position:

Fig. 5B is a side view of the platform shown in
Fig. 5A with the front part pivoted into a second positiocn;

Fig. 5C is a schematic view of a platform‘showing
different front parts that may be employed on the platform;

Fig. 6A 1is a side view of a platform in a tilted
position, showing a lever mechanism for tilting the
platform;

Fig. 6B is a side view to a larger scale of part of
the lever mechanism shown in Fig. 6&A;

Fig. 7A is a side view of the platform and lever
mechanism shown in Fig. 64, but with the platform shown in
a non-tilted, horizontal, position:

Fig. 7B is a side view to a larger scale of part of
the lever mechanlsm shown in Fig. 7A;

Fig. B8A is a side view of a modified form of leverx
mechanism for tilting the platform with the lever mechanism
shown in a position for tilting the platform:

Fig. 8B is a plan view of the modified form of lever
mechanism shown in Fig. 8A and in the position shown in
Flg. 8A;

Fig. 8C is a side view of part of the lever mechandism
shown in Figs. BA and 8B and in the position shown in

Figs. B8A and 8B;
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15 mechanism shown in Fig. 6A, but with the platform shown in a

non-tilted, horizontal, position; Fig. 7B is a side view to a larger scale

of part of the lever mechanism shown in Fig. 7A; Fig. 8A is a side view of
wa matkfiegddorm of lever 20 mechanism for tilting the platformowittstivervosois

lever mechanism shown in a position for tilting the platform; Fig. BE is a

plan view of the modified form of+4evér mechanism shown in Fig. 8A and in

the position shown in Fig. 8A; 25Fig. 80 is a side view of part of the lever

mecgnanlsn@ﬁh%\évn in I}%s SQQQdQBEt%%d in tgefogltl fg ﬁo\g@ in 47%%

8A ancf ig. 9A'IS a Side view of the mod| rm of lever
meRechagisnr for tHting the;plattorpnwithdhe Ieu\zemnaeharﬂlsmeshoummalsm

position for not tilting the platform; Fig. 9B is a plan view of the
shatified ﬁ)rﬁ’PéﬁiE‘&é‘% FReChgisiifiowa in-BRy. @iamﬁﬁnﬂwe position

showndn Fig, 94, 19,9015 side view ghpatt oLine:swer mechapism

shownqn Igs A and 93 and in the position shown in Figs. 9A and 9B,;
ned0Eigh d0AsBawsideview of apwtherimodifiesfoprnoftion shown in
Fig. 9A:

Fig. 9C is a side view of part of the lever mechanism
shown in Figs. 9A and 9B and in the position shown in
Figs. BA and 9B;

Fig. 10A is a side view of another modified form of
lever mechanism showing the mechanism in a positicn for not
tilting the platfcrm; and

Fig. 10B is a side view of the lever mechanism shown
in Fig. 10A, but showing the mechanism in a positicn for
tilting the platform.

Referring first to Fig. 1, there is shown in dotted
outline an IS0 freight container 1 which in this particular
example has a length of 40 £t (12192 mm), and a frame 2 on
which a first car 32 is shown. The freight container 1 has
180 corner fittings 4 at each of its eight corners and has
closed sides, top and bottom, a closed end 5 and an open
end 6 which is closable by a pailr of doors {(not shown).

The container has a floor 7 (shown by a chain dotted line).
The design of the freight container 1 may ke entirely
conventional.

The frame 2 is provided with a pair of wheels 8§ at one
extreme end of the frame and in Fig. 1 those wheels are

shown resting on the floor 7 of the container just inside



10

15

20

25

lever mechanism showing the mechanism in a position for not tilting the

platform; and Fig. 103 is a side view of the lever mechanism shown

in Fig. 10A, but showing the mechanism in a position for 15 tilting the
wiglatigrngs44s Referring first to Fig. 1, there is shown in dotte@<CutBms Ereo3o13

ISO freight container 1 which in this particular example has a length of 40

ft (12192 mm), and a frame 2 on which a first car 3A is shown. The freight

container 1 has 20 ISO corner fittings 4 at each of its eight corners and

rrhas.closed sides, fop apd hotion:.a glosed:end;5 and-anopen endh8 i 2711y
which is closable by a pair of doors (not shown). The container has a floor

ouf gshibwrt by acchidin dotted ling fEve desigroef thesfreight dontainet 1tmay,
ntirely 25 congentional. The fran%e 2 is provided with a pair of wheels

b
th At BRE BB of I AR ARG T AL ke NFds £78 <Hb

ifesting op theflaor Z-0fdhe containgrjustinside +lbwthe-gentainer:so
that the frame 2 is disposed substantially outside the container. Referring
tiddwalsettigen? (o 4 the franieinchidestthréé platfornisiBA pJ3 bAdIgss

2.0 which In Fig. 2 fhreg cars 34,38 and 30.are. ghown garied In 5 tted
poéftlons. AS'Gan e seen i'rﬁ:ig. ) tﬁe"“ﬁlaﬁforms e positionga in énd to

aegncheelatignship and.tagether define a-paik of ywheel racks eunningalong
the length of the frame. At the end of the frame 2 opposite the
the frame. At the end of the frame 2 opposite the
wheels 8, a pailr of ramps 11 are provided to allow cars to
be driven up cnto, and then along, the frame 2 to rest on
one of the platforms 93, 9B and 8C. 'The ramps 11 can be
stowed within the frame when they are not in use. Each
platform 93, 9B and 9%C is of substantially the same
construction and forms part of a respective platform‘
assembly that includes also a lever mechanism 1Z2A, 12B
angd 12C having & lever 13A, 13B and 13C (ail of whiéh are
shown in Fig. 2). Particular examplies of lever
arrangements are described later.

It may be noted that in Figs. 3 and 4, the platform 9A
is shown in its tilted position. In this position & car
would usually be on the platform SA but the car is omitted
to allow the platform to be seen more clearly. At the
front of each of the platforms 9A, 9B and 9C a pivotable
front part 15 i1s provided, as shown mest clearly in
Figs. 5A and 5B where the platform is referenced 2. The
pivotable front part pivots about a transverse horizontal
axis 16 and can be pilvoted manually between two pogitions,

shown in Figs. 5A and 5B. 1In the position shown in
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wheels 8, a pair of ramps 11 are provided to allow cars to 10 be driven up

onto, and then along, the frame 2 to rest on one of the platforms 9A, 96

and 90. The ramps 11 can be stowed within the frame when they are not
wip usewkaeh platform 9A, 98 and 90 is of substantially the sagweGr2067/40063013

construction and forms part of a respective platform 15 assembly that

includes also a lever mechanism $2A5128 and 120 having a lever 13A,

133 and 130 (all of which are shown in Fig. 2). Particular examples of

lever arrangements are described later. It may be nated that.in Figs. 3 and
Fjifg the%fatﬁ?}?n gﬁefo fesnigvc\?n ?ngitsg hﬁeé %%%ﬁlo%afﬁttrﬁé p}8§| i%ﬁ%ds: gar

upMeuld usually bean thesplatfern.A-but the earisomitieddeallowithes 1 s
platform to be seen more clearly. At the front of each of the platforms 9A,

o@mamgo@ér(/@mmé%n@Tp%rpﬂsii‘“sfﬁmidedﬁfas?mn ﬁwdﬁ%@aﬂyﬁh@
o f2r788,2A0d, 33 where (e plauform s fefeienced 5, T he. pivotabl fropk.

part pivofs about a transverse horizontal axis 16 and can pivote
péranually betweenitwaorpasitions, shown ireFigss SAiand 58olnctherposition

shown in - 15 - Fig. SA, the free end 17 of the front part 15 projects
Fipwatlly &id dEfifEs aT8rwdrdimit6r thefontiFfieels Of arGardfiven

onto the platiorm. {n, Figs. 3 and 4.the.platforms A apd 913.are sy
d%{hwt?‘l% rgntapart 15§n%€he 5 position ghown i%l Fig. 5A. In thie1 positiz)ﬁrlléﬁn
Jshown invdg. bBetheifres end lihof thetfeontpant &5 iprojeetstdownwatdly

and the part 15 does not prevent a car being driven over the platform and

o the AB%t Hlatfofif. M-eigEC STant4 thePIatBrmi 9oNis Shownwith the

p§§@t15 in the position shown in Fig. 5B.

For cars of different lengths it may be desirable for
the dimensions of the front part 15 to be altered, as
indicated schematically in Fig. 5C where alternative
lengths of front part 15 are shown. It is preferred to fit
& single front part 15 to each platform and to change the
front part to accommodate a different size of wvehicle but,
if desired, a plurality of front parts may be mounted in
combination on one platform and then just the front part of
the reguired size pivoted into the pcsition shown in
#ig. SA. (In Figs. 6A and 7A each front part 13 is shown in
both of its positions, but it should be understood that
only one front part is present.)

As can be seen in Fig. 4, palrs of small platforms 18A
and 18B are provided to the rear of the platforms 9A and 9B
respectively. These small platferms form parts of the
wheel tracks for the cars and are pilvotable about a
vertical axis between the active position shown in Fig. 4

to the rear of the platform 9B, where the platforms are
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10 part 15 in the position shown in Fig. 53. For cars of different lengths

it may be desirable for the dimensions of the front part 15 to be altered, as

indicated schematically in Fig. SC where alternative lengths of front part
wibasesshown. Itis preferred to fit 15 a single front part 15 toeeagchsplatiorm: 3

and to change the front part to accommodate a different size of vehicle

but, if desired, a plurality of frontpa¥ts may be mounted in combination on

one platform and then just the front part of the required size pivoted into

the position. shawn in 20 Fig. 5A,,(In Eigs..6A and 7A.each fronkpartds is
alls?]%vgv% i %’fh %?ﬁsv%oes?t{)n“sr,%b%}t% should be understo%%aihat only one
o dtoNt partis present.)f ronASaan hesseencin Fig. appairsof satall pléforms
18A and 182 are provided to the rear of the platforms 9Afar;1 93 25
st pegsbativelt THesERMAI platfotfhs formbartsof tha whdel tracks for the

cars and are pjvotahle.ahout.a vertical.axis betweea the astive: pesitiengh
pl%ﬁg\(fvﬁr?n %d. & toﬁ%e rear of the pla%foarm 95, where the platforms are
ni V¥ 2008/063448RCTIGB260%003018s 1162 alighed dfthaheWheel

tracks and provide support for a wheel as it movesrfrorrp Qne pJE tform.to .
Pl ah&thersand tid Stoled Polition showh inFig~d 5 The réar of the

paPlatiorm 92172, where the, smalkplatiorms ate rotatechihreugh Ssninety in
degrees and leave space between the adjacent platforms 921/2 and 98 as

riwellsrs.allowing room for the front parts 15 of the platform 98 to adopt the
position shown in Fig

arrahgéd ?@%élldjﬁcﬁgi%:ﬁgt\/\}eg Tf'l[e%s W%Hpgcl)i%%rrrl? ﬁ%ﬁ%‘%%a?g\?ﬁ’ are
rotated between the two positions when the lever
mechanisms 12A and 12B, respectively, are cperated, as will
be described below.

At the rear of the frame 2, a storage box is provided
and chain for use when removing the frame from the
container can be stored in the box.

Tn use, the doors of the freight container 1 are
opened and the frame 2 manceuvred, for example by a fork
1ift truck, into the position shown in Fig. 1 with the
platforms 9A, 9B and 8C in their horizontal, inclined,
position. The ramps 1l are put into the position shown in
Figs. 2 to 4 and three cars are then driven onto the
platforms 9A, 9B and 9C. In Fig. 1 the first car 3A is
shown after it has been driven into position. Until the
car 3A is in position, only the front part 17 of the
platform 9A is put in the position shown in Fig. 5A. Once
the car 34 is in the position shown in Fig. 1, it 1s then
tilted by the lever mechanism 12A, a8 will be described

below. During that tilting the small platforms 18A are
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mechanisms 1221/2 and 128, respectively, are operated, as will be
described below. At the rear of the frame 2, a storage box is provided
and chain for use when removing the frame from the 15 container can be

w§§95890i&19§ box. In use, the doors of the freight contair1ﬂe(|4:1;|,(§)f;§007/003013
opened and the frame 2 manoeuvred, for example by a fork lift truck, into

the position shown in Fig. 1 with the platforms 921/2, 9B and 90 in their

horizontal, inclined, 20 position. The ramps 11 are put into the position

shown in Figs. 2 to 4 and three cars are then driven onto the platforms 9A,
igRand 901 e Figial tresirst ear 32oMisidholdtaftér-it hAsDeerrdiven

into positign, Until the,car 321/2 is,in RO; igon .Qnly the front part 17 of the
pafé p?azfo?r% 55]92%9 %E ?nr%ﬁe%osjitslon ss?wowﬁ}iﬁoééléd;&l? Encgﬁﬁe car
po32H2ds inthepositionr showszinarig. Lrit issthenrdilteckhy e leweren onto

mechanism 1221/2, as will be described below. During that tilting the

thsmal platfofms EBA afé'e 1Y PR IIEGF B HHE pbsRiohSsHAVGR i BRE -4
tﬁ*%glggg part L7 of{he platform 93,5 then pivated into {he position ghown

in and the second car 33 driven onto the platform 93. The lever
tHpechanism 123 issthenteperated 5 diltinig theccart3® apd iviatimgsthesgmall

platforms 183 through 90 degrees to the position of the platforms 18A
shsHBwTh i 4. The 1ot parT ¥ P i platiorm 6% e HivoRdihto-S

efDf RoRfianshaw in Eige §¢a0d 1g tidear 30 deven onto Jag piatiorm
90. The lever
third car 3C driven ontc the platform 9C. The lever
mechanism 12C is then operated tilting the car 3C. In this
case there are no small platforms to be moved. As can be
seen from Fig. 2, during tilting, the front wheel of each
car moves down while the rear wﬁeel is i1ifted up. The
tilting does raise the centre of gravity of each car, but
the amount by which it is raised i1s reduced because the
front of the car moves downwards.

Once the cars are in the position shown in Fig. Z, the
ramps 11 are stowed, the rear end of the frame 2 is lifted,
for example by a fork lift truck, and the frame 2 is pushed
into the container 1 with the wheels 8 of the frame
facilitating this movement. The frame occupies
substantially the whole length of the container. By
tilting the cars it becomes possible to accommodate three
cars, each of length 4500 mm and of height 1460 mm in a
standard 40 ft {12192 mm) freight container. If desired,

for added security, the cars may be strapped to the frame

and/or the frame locked down onto the container floor.
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10 mechanism 120 is then operated tilting the car 30. In this case there
are no small platforms to be moved. As can be seen from Fig. 2, during
tilting, the front wheel of each car moves down while the rear wheel is

whftedsuRrsdbe tilting does raise the centre of gravity of each e¢arn/Qetdbdhe 13
amount by which it is raised is reduced because the front of the car moves

+ downwards. Once the cars are irBthe position shown in Fig. 2, the
ramps 11 are stowed, the rear end of the frame 2 is lifted, for example by

a fork lift tryck, and the frame 2 is pushed 20 intg th tainer,] with the
whedi§s of F?e%r%lcr)ﬁ:eS fé’c%itéi ﬁg giggr%(l)geezr%e%ferhgel%%e'occupies

cosHbstantially the wheleleagth et the: eontainesaBy tilting the earg ibther
becomes possible to accommodate three cars, each of length 4500 mm
Is@andwofiigetr:460 mm in a 25 standard 40 ft (12192 mm) freight

congﬂjlrel%r. Itndesirerqtgoir added se%r'étya@eictags Jnay. Pﬁaﬁ!@cﬁ%@?d{:@‘i’éhe

framé and):or?hg Hame focked down onto the container floor. WO
<2 2008/068448ROTHGR2007{003013 : 18 cut Qnee thesdeorsesfthébed
container are closed, the container can be transported in the same wajyri%st

abary othe BSO £bftainert kT ffE containérstrivds Bf itE Hedtindfion,
trgcﬁ?r% S a”ebeo%%")%g%d P}Ya%?éryingf)&ﬁ the steps.described-abovedn 1,

reverse. [f desired, instead of using a fork lift truck to remove the frame 2
+ hbroprthe:freight gontainer i1} ¢be frame 2 riiay beopulietheut ofsthexontainer

chgigg;%ggggggugyegtgézgwﬁEgg“#gég%agghgéggggghVehicl@.

It may be noted that the frame 2 is of relatively
small overall height when the platforms 9A, 9B and 9C are
noct tilted and six or even seven frames can be stacked on
top of one another and conveyed back to the location where
the cars were loaded or to another location, within a
standard freight container.

Referring now to Figs. 6A, 6B, 7A and 7B, there is
shown a first form of lever mechanism for tilting each of
the platforms SA and 9B. The leverx mechanism for tilting
the platform 9C is very similar but slightly simpler and
will be described later. In Figs. 6A, 6B, TA and 7B, parts
corresponding to the parts 93, 9B, 123, 128, 13A and 13B
are referenced by the same numerals but the A or B suffix
is omitted.

Tt is convenient firstly to describe the parts of the
lever mechanism with reference to Figs. €A and 6B where the

mechanism 12 and the platform 9 are shown in their tilted

positions.
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10It may be noted that the frame 2 is of relatively small overall height
- when the platforms 9A, 9B and 90 are not tilted and six or even seven
frames can be stacked on top of one another and conveyed back to the
wigGasionwhere the cars were loaded or to another location, withigmek3003013
standard freight container. Referring now to Figs. 6A, 6B, 7A and 72,
there is shown a first form of lever ¥dechanism for tilting each of the
platforms 9A and 92. The lever mechanism for tilting the platform 90 is

very similar but slightly,simpler and 20 will. he.describedjater, i BigseBA,
6B, 7K apr%igg?“p%gg corre 58’% inggt% the parts 9A, 98, 12A, 123, 13A
+ heand 133 aregeferenced hy the samsnusterals buttthe ieorBalffixiss

omitted. It is convenient firstly to describe the parts of the 25 leve

tr ameehanisnt withreféréRes to Eigd va ARE"EB whefe 1 Mec %ﬂ}r‘srﬁglz

and the platform 9 1 in thejp ti positionsy: WE between th
andz@oéﬁ@%m&’@ﬁéé?\l%ﬂg\%\l\%%al\%sr%%l%% '%’%e platformtg is pivota‘ﬁlf/e e

1 AReypiechonan axle 21 emtheframes2 forttiting plovermertaaisout &k 23

horizontal axis transverse to the length of the fraﬂe. %?1 up;ﬁ)gr Iig%Z%haéwd
iz 2lovedrinky23 PROVIGE Rotifer Connetith between the' S platform 9 and

upérga?;nf%a{g% ?%Eg?oogﬁgb‘%fébwo\ﬂ%ﬂe%géﬂsJ&Bvqie:&y gonnecied to the
, p of the upper link 22 is pivotally connected to the

at platfermi9the top of the lower link 23 is pivotally

connected to the bottom of the upper link 22 at a moving

pivot 26.

The lever 13 is located in a socket 27 of a base 28
which is pivotally connected to the frame 2 at a pivot 29.
The base 28 is connected to the upper and lower links 22,
23 by a driving link 30 which is pivetally connected at one
end to the moving pivot 26 and at the other end to a pivot
point 31 on the base 28. Whilst it would be possible to
connect the lever 13 directly to one of the links 22, 23,
the indirect connection involving the driving link 30
enables a greater angular movement of the lever 13 to be
required to move the platform 9 from its horizontal to its
tilted position and therefore reduces the force that an
operator has TO apply to effect the tilting.

Also pivotally connected to the base 28 is a rod 32
which at its other end is connected tLo an arm 33 on which a
small platform 18 is carried.

Tn order to move the platform from the tilted position
shown in Figs. 6A and 6B to the worizontal position shown

in Figs. 7A and 7B, the lever 13 is rotated clockwise about
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at 25 and the top of the lower link 23 is pivotally connected to the bottom
of the upper link 22 at a moving LOpivot 26. The lever 13 is located in
a socket 27 of a base 28 which is pivotally connected to the frame 2 at a

waivab28sskie base 28 is connected to the upper and lower ligks/22283/Ms5013
a driving link 30 which is pivotally connected at one 15 end to the moving
pivot 26 and at the other end to a pivat point 31 on the base 28. Whilst it
would be possible to connect the lever 13 directly to one of the links 22,

.23, the indirect connection involving the driving link 30 enables a greater
bt oveiment Of e BYEP 13 1 be’ 0 fedirdd 1 cRthE Bt

ragifé(?_'ﬁ‘gitst@%”%@ct@b@ itx-tilted pasitionand therefore reducassthe force
that an operator has to apply to effect the tilting. Also pivotally
clonhedted ithetbase 28 isa¢od S2awhichrat itsother ead lis. connéatedo

ARSI g8 ol pfm de ssarif , i o move

he p from't paositio 'shown in

sthesizental position-shawn in-Eigs. ¥ocard{3cthe leverd3ds rotatec ¢
clockwise about - 20 - the pivot 29. This causes the base 28 to rotate
anfockivise raigingthelbottora ot the dEving IIHe30 tdeatise elgkpdseot 26

S;piv jisflg %f the Ig\éve!;mlljgk 3 anod n_t_!i:%!g%kv%/isgapiv%%nggf tetle upper !ink
200 F‘lag. 63 &hotional 5 s?r\élgIh% line ' may be drawn betr\llveefﬁ hé pivot
oINS Pdne) . Thus initlally, as a result of this over-
centre mechanism, the platform is tilted more, but, once
the moving pivot 26 passes the centreline, the tilting is
reduced.

As can be seen from the drawings, the lever 13 is
rotated in total through an angle of about 150 degrees when
moving from the position shown in Figs. 6A and 6B to the
position shown in Figs. 7A and 7B. During this rotatiocn
the links 22 and 23 rotate about one guarter turn. Also,
the rotation of the base 28 pushes the rod 32 to the right
rotating the small platform 18 from the position of the
platforms 18A shown in Fig. 4 to the position of the
platforms 18B shown in Fig. 4. To move the platiorm back
to a tilted position, the lever is moved back, reversing
the movements of the mechanism.

In the description immediately above, references Lo
directions such as “clockwiseﬁ.and to the “right” are to
the directions as shown in the drawings. Also it should be
understoed that the lever mechanism is described as if it
operated within a single vertical plane whereas in fact it

extends acress the width of the frame with, for example, a
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and 25, from which it can be seen that the moving pivot 26 starts at a
position beyond that straight line (the centreline). Thus initially, as a result
of this over-centre mechanism, the platform is tilted more, but, once 10 the

WROYIRG RVAL 26 passes the centreline, the tilting is reduced.p 1A 63H 0813
seen from the drawings, the lever 13 is rotated in total through an angle of

about 150 degrees when moving from the position shown in Figs. 6A and
63 to the 15 position shown in Figs. 7A and 73. During this rotation the
links 22 and 23 rotate about one quarter turn. Also, the rotation of the

rogade 28'pushEs thd $6d 3D tbitRe TighE PottingthE ShAPpRIBRHFEFFOIE

the. positi f hel%latforms 18A shown in Fig. 4 to the position of the 20

Smﬁlg%foﬁﬁgo%%rs%%owﬁ in Fig. 4. To move the platform back to a tilted
positignihe lever is meved,/baek, yeversing the mdvenents:of the
mechanism. - In the description immediately above, references tq

mediFECHOHS stith ds doaatisd” SRa 1S HHE "Aght Lfe 16 2B3R& ectishs as
aﬁg“%%%"}Hg%d@ﬁgggiﬁéﬁoékggﬂgd%ﬁ%%n%%sygﬁgﬂﬁﬁtQ@i@%&fovided

mechanism is described as if it operated within a single vertical plane
bawhersasinfactitexteads iactdss thewidtheof ¢he frame witha Ior exdanapleny

a WO 2008/068448PCT/GB2007/003013 - 21 - rod 32 on each side of
PlpetraiS f6CpivBing 8FesPective s pI&eskn Sl% As may now already

beuwg§@%99%3h§$ﬁé”of the drawings each lever mechanism
12A, 12B and 12C is shown with its own lever 13A, 13B
and 13C, it should be understcod that the lever 13 may be
removable from the socket 27 in which it is received so
that only one lever may be required.

Figs. 8A to 9C show a modified form of the lever
mechanism described above with reference to Figs. 6A to 7B.
The modified mechanism is similar in many respects to the
mechanism shown in Figs. 6A to 7B and parts corresponding
te those shown in Figs. 6A to 7B are referenced by the same
reference numerals. The mechanism of Figs. 8A to 3C
incorporates two additional features which are described
below.

Firstly, the lever mechanism includes a locking
lever 41 which can be used to move a locking bar 42 along
its horizontal axis (i.e. upwardly and downwardly as viewed
in Figs. 8B and 9B). The locking bar is spring biased to
an inner position (an upper position as seen in Figs. 8B
and 9B) by a compression spring 43 but can be moved
outwardly against the bias of the spring 43 by an operator.

As shown in Fig. 8C, the locking bar 42 in its inner
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mechanism 120 is exactly the same as the mechanisms 12A 5 and 123
just described except that no rods 32 are provided because none are
required since there are no small pivoting platforms to the rear of the

walakiornsdidg. Whilst in some of the drawings each lever ggeebanisioseis
12A, 123 and 120 is shown with its own lever 13R, 13B 10 and 130, it
should be understood that the lever 13 may be removable from the socket
27 in which it is received so that only one lever may be required. Figs. 8A
to 90.show a modified form of the lever mechapism described aboye with

PEtereRtets T:‘fgesl?%% B 75378 rha mbafidiinechaniEntissifial emany

+ Iespectsdo.the speghanism,shown kLEigs: 6eter’ L¥and parisse 27,
corresponding to those shown in Figs. 6A to 73 are referenced by the

T isameveferance hamepals 1 THe vagcHanism obRigs. 8ATWDOdhEokporates
two %%q?itional .featqcrg% V\l[hi%h are described é? beI%\ﬁ/éngtl : J%rslerlﬁ%\(fe&{d

opera . MOV lever 4 twaxr I
Fmechanism includes a Iocﬁlng levér 4'1 Which tah be' ised to move a

cleskingbar42 algng itsharizontalaxis t-erupwardly and dovnwardly,as
viewed in Figs. 83 and 9B). The locking bar is spring biased to 25 an inner

Fisbsitish AP UppéefposiNert a8Seentincits I8 13 ahd 98) By a @6 pression
o LS 5 oned oyl sgane e o s B
inner position shown in Fig. 8B is received in an opening
in a member 45 but which is moved clear of the cpening when
the lever 41 1s moved outwardly, enabling the lever to be
held in the relieased position if it is rotated to move the
pin 44 out of alignment with the opening in the member 45.

The lcocking bar 42 is also operable to lock the lever
mechanism in the peosition correspondiﬁg to the non-tilited
position of the platform. In this case the relevanit parts
are in the position shown in Fig. 9C with the end of the
bar 42 bearing against a different part of the base 27 and
thereby preventing the movement of the mechanism out of the
non-tilted position. This of course applises for the case
where the lever 41 is in its inner position {shown in
Fig. 8B) rather than its outer position (shown in Fig. 9B).
As already described, the locking lever 41 can be pulled
outwardly o the pesition shown in Fig. 9B to move the end
of the locking bar 42 clear of the base 27 and allow the
mechanism to be moved back to the positicn shown in
Figs. 82 to 8C with the platform tilted.

Thus, in the first modification to the lever

mechanism, a locking mechanism is provided for locking the



15

20

25

- 22 - position prevents movement of the mechanism out of the tilted
position by bearing against part of the base 27. If, however, the locking
bar 42 is moved outwardly by an operator moving the lever 41 outwardly,

W@%ngﬁé§4ggoved 5 clear of the base 27 and the mechanismijg,;ygﬁzt{% 003013
move. Fig. 92 shows the locking bar moved to this outward position. Also

visible in Fig. 9B is a pin 44 whiehgn the inner position shown in Fig. 83 is
received in an opening in a member 45 but which is moved clear of the

opening when 10 the lever 41 is moyved outwardly, enabling.t ng%rxtcg)nge
Lev B ERETORAshh GuEition it Erbtis Et\g(r?nonvxehthtelgi%% atof

o @fignment with-the opening in the member 45.  The locking bar 42 is
also operable to lock the lever mechanism in the position corresponding to

thesnerditted Isopddition of tie pratform. 5 1S cAethe tefdvart parts are

in the position shown in Fig. 9Q with the end, of the har 42-bgaring against
2dd3 iff@retit part of the %%%8 ahd %ﬁéﬁre%k}qu?%sgrﬁing the movement of
knolhie mechanism eHtotthe: norstilted osition. 4 his etcoursetappliestierthe

case 20 where the lever 41 is in its inner position (shown_in Fig. 8B) rather

apethiaits bbter positioni@howhlinig. 93F AL &Iréddy desdiied e et
_ locking lever 41 can be pulled outwargly ta the position shawp,in £ig.-93 to
of Hevetns ehd & ﬁe%&%ﬁé%%r%%%éarrof the base 27éand allow the 25
out@echanism tabe movedbackto thespesition shawiilin EigsiBATH8C with
the platform tilted.  Thus, in the first modification to the lever

endméghahisi, afockifgemethanidhn is providdd fof I66GRg tHhe W0 5©
dr£%¥%gg?8é%8@ggKé§§99R§Q%Q§%nism arrives in the non-

tilted position (Fig. 9A), a part of the mechanism (part of
the base 27) presses inwardly on the end 47 of the piston
and is thereby brought to a less abrupt standstill.
S$imilarly as the tilting mechanism arrives in the tilted
position (Fig. 8A), part of the lower link 23 presses
inwardly on the end 47 of the piston and is therefore
brought to a less abrupt standstill. In this way the risk
of injury to a person or damage to the mechanism 1s
reduced.

Thus, in the second modification to the lever
mechanism, a retarder cylinder is provided to make less
abrupt the deceleratiocn of the parts of the mechanism as
they reach either of their end positions.

Figs. 10A and 1CB show another mnodified form of the
lever mechanism described above with reference to Figs. ©A
fo 7B. The modified mechanism is again similar in many
raspects to the mechanism shown in Figs. 6A to 7B and parts

corresponding to those shown in Figs. 6A to 7B are
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- 23 - lever mechanism in both the tilted and non-tilted positions of the
plattorm. A second modification to the lever mechanism is the addition
of a hydraulic retarder cylinder 46 of a kind 5 known per se. The cylinder

wigclidassqypiston with a small aperture through which oil cap pa$s;t9.310% 13
slow movement of the piston and a spring which returns the piston to an

outer position. The piston has an outwardly projecting end 47 shown in
Figs. 8A, 9A. As can be seen from those .0 drawings, as the tilting
mechanism arrives in the non-tilted position (Fig. 9A), a part of the

TSHBERAMEM (Part6fthe B 2 preksesHardly on the hd #7 b thes™
ofPiBtonand igthereby brought {0 aless abrupt stapdstill, Similarly a5 the

tilting mechanism arrives in the tilted 15 position (Fig. 8A), part of the
meloper Hink 28presses inveardheon the endd 2ef-theogistoneandisstherefore
bro_uéggt to.a less abrupt standstill. In this way the risk of injury to a person

ha5daiage to te mechahisi 1€ réduced’ URCfffhe SEtond

modificatign t@ the, leyveramechanism, asetarder cylinder s proyided i,
make less abrupt the deceleration of the parts of the mechanism as they
hoeiagh Bithendf theieand positiorss on  tiRgd KB aAd 110 B: Skow snbtier

o to%gigdg%frog ];);ér%‘% g?éeve%rélcekgha#is& E(31Ie}slccz)rci)a%d g?ov% ngb reference

s qe o . . re
s e modified mechanism is again similarinmany

ra@speetsiothe mechanism.showr i kigss S4:toi 63 andPastsn be
corresponding to those shown in Figs. GA to 7B are
pivoted against the resilient bias to an inclined position.
The hook 51 1s pivotable clockwise (as seen in Figs. 10A
and 10B) about a pivot 53 into its inclined position and is
shown in that position in Fig. 10A and in its upright
positien in Fig. 10B. The hook 52 is pivotable anti-
clockwise (as seen 1n Figs. 10A and 10B) about a pivot 54
intce an inclined position (not shown) and is shown in its
upright position in Figs. 10A and 10B. The resilient bias
of each hook 51, 52 is provided by a torsion spring (not
shown). The top face of each hook 51, 52 defines a
respective inclined cam follower surface 55, 56 and each
handle 132 includes posts 57, 58.

The post 57 is positioned cn the handle 13 so that as
the handle is moved towards the position shown in Fig. 10A
{the untilted position of the platform 8), the post 57
engages the cam follower surface 55 of the hook 51 causing
the hook to pivot cleckwise (as seen in Fig. 10A) into the
position shown in Fig. 10A. As the handle 13 arrives at
the position shown in Fig. 10A, the post 57 enters a

recess 52 in the hook 51, allowing the hook to return to
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- 24 - referenced by the same reference numerals. The mechanism of

Figs. 10A and 103 includes another form of locking mechanism that can

be used to lock each of the lever handles 13A to 130 in each of its end
woositiongsmn the arrangement shown in Figs. 10A and 103, tvodwoksdio:s

and 52 are provided on the frame 2 in the region of each lever handle.

Both of the hooks 51, 52 are resilien#ly biased to an upright position but

can be pivoted against the resilient bias to an inclined position. 10 The

1 thookRl inbivotable clogkwise,(as,seen in Figs, 104and %%%ag%“t-abs
pivot 53 into its inclined position and is shown in that position in Fig. 10A
erghdipsistaprig itpositiorindkigs 103. ThehobkGismpivotabieile 13 and

A lalntivcdgIo.cé<wtise as seen iun Figs. 10A and 10B) about a pivot 54 15 into an
inclihed position (hot Shotin) Ahd-is ShdWi irité bpRght Sosifiolt ¥ Figs.
malfsang 198-dhe resilient bias:of each-hoglcB1.52 is.provided-by a ;5
torsion spring (not shown). The top face of each hook 51, 52 defiries a
anydspéctivesinchimed cam folléwet sarfaceds; 56 amteach 20thand|& 131 s

inglude sts 57, 58. The post 57 is positioned an the handle 13 so
“Yhat ag%h% an I%C?s{ moved o%vgros hjéep%éﬁfb% SRS in Bfy. 10 (dfn t

biuntilted positiopef tetplparm Dnthe.past 57.ergages the cam follower
surface 55 of the hook 51 causing 25 the hook to pivot clockwise (as seen
in FigRfoApifto fife pésiion showrein Pig. 1DA. AstHé hahdles b3 dmves: s

-l tﬁgrpcg{?gion shown in Eig. 10A, the post 57 .enters a recess 59 in the
owing eQ[i: Eo 'flog':Fiestan?l teg e -ti%soﬂpﬁ%ﬁfﬁ Bosifion. Fie *UF

hook 51 r allowing the
(thandie 138 ther helbin itsend positioneby-theshgok hd. Feselegse the

handle 13 and
engages the cam follower surface 56 of the hook 52, causing
the hook to pivot anticlockwise (as seen in Fig. 10B). As
the handle 13 arrives at the position shown in Fig. 10B,
the peost 58 enters a recess 60 in the hook 52, allowing the
hook to return to its upright position. The handle 13 is
then held in its end position by the hock 52. To release
the handle 13 and allow it to be pivoted back to the
position of Fig. 10A, a user manually pivots the hook 52
anticlockwise (as seen in Fig. 10B) and is then able to
Lift the handle. Once the post 58 is clear of the hook 52,
the hook returns under its resilient bias tc the upright
position sheown in Fig. 10B.

It will be understood that whilst certain particular
embodiments of the invention have been described with
reference to the accompanying drawings, many changes to
those embodiments may be made without departing from the
invention which is defined in the claims. Alsc it should

be understood that a feature described with respect to one
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allow it to be pivoted to tilt the platform 9, a user manually pivots the hook
51 clockwise as seen in Fig. 10A 5 and is then able to lift the handle.
Once the post 57 is clear of the hook 51, the hook returns under its

wgsilignkias to the upright position shown in Fig. 103. ThemestdSdsi013
positioned on the handle 13 so that as the handle is moved towards the
position shown in Fig. 103 10(the-tiltegl position of the platform 9), the post
58 engages the cam follower surface 56 of the hook 52, causing the hook
to pivot anticlockwise (as.seen in Fig. 10B). As the handle 13 arrives at

Pahekition SKGWR I Fig. 108 thE Post 58 eftils & TefB8'6Y ifthd hook
. rB2:allovdng the 45 0okdo refurp-o-iisupiightpasition. Thehandle 13 is
then held in its end position by the hook 52. To release the handle 13 and
Foalloweititp e, pivbtedisdekdethe pdsitiore of Fig. 104 aogsarangaly in
pivots the hook 52 anticlockwise (as seen in Fig. 108)rkagq is then able to
B e Findle, e e ol St dh S hodk &, 4he nok
ad@turms under its resilient bias to the upright position shown in Fig. 103.
It will be understood that whilst certain particular embodiments of the
invention have been described with 25 reference to the accompanying
drawings, many changes to those embodiments may be made without
departing from the invention which is defined in the claims. Also it should
be understood that a feature described with respect to one - 26 -
particular example of the invention may be employed in another example
of the invention where that is possible. For example, the retarder cylinder
46, may be provided in the version of the lever mechanism shown in Figs.
10A and 103.
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WO 2008/068448PCT/GB2007/003013 - 27 - Claims: 1. A method of
loading vehicles into a freight container, the method comprising the steps
of: loading vehicles end to end onto an elongate frame 5 disposed at least

widBslandially outside the container but sized to fit within the ¢RRtRIRgf30ke 12
to extend along the length of most of the interior of the container, and

subsequently moving the frame withpthe.vehicles thereon into the freight
container, 10wherein the vehicles are carried on the frame tilted about a
transverse axis with one end of one vehicle above or below an adjacent
end ot aaBfier vehicle, wherein a vehicle is loaded onto the frame in a

1. Substanfially horizonfal.orientation, apd s subssaueniy.moved inlodts 1a .,
tilted position by manual operation of a mechanism. 2. A'method
thacoortingctocclainy 1 imwhichethehwghicles$ are cars. 3. A method
according to claim 1 or 2, in which the frame is not fixed to the container.
loading vehicles end tc end onto an elongate frame
disposed at least substantially cutside the container but
sized to fit within the container and to extend along the
length of most of the intericr of the container, and
stbsequently moving the frame with the vehicles
thereon into the freight container,
wherein the vehicles are carried on the frame tilted
about a transverse axis with one end of one vehicle above
or below an adjacent end of another vehicle, wherein a
vehicle is loaded onto the frame in a substantially

horizontal orientation and is subsequently moved into its

tilted position by manual operation of a mechanism.

2. A methed according to claim 1, in which the vehicles
are cars.
3. A method according to claim 1 or 2, in which the frame

is not fixed teo the container.

4. A method according to any preceding claim, in which
the front of one vehicle is below the adjacent rear of
another vehicle.

5. A method according to any preceding claim, in which
the tilting of the vehicle includes some downward movement
of one end of the vehicle.

6. A method according te any preceding claim, in which

the mechanism 1s a lever mechanism.
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20 4.A r_nethod accordi_ng to any preceding claim, in which the front of one
vehlcle. is below the adjacent rear of another vehicle. 5. A method
according to any preceding claim, in which the tilting of the vehicle

wishides.same downward movement 25 of one end of the vehi

method according to any preceding claim, in which the mecﬁgﬁgﬁz?g?%m
lever mechanism. WO 2008/068428P€T/G132007/003013-28-7. A
tmhetho?] ac(;:.o:ding to claim 6, in which the free end of a lever is moved

rough a distance of more than 1 m to move _the, vehicle,intoAdts.ti

7 poétlﬁﬁ?‘@o@ ni&thdE ddcor f‘r)\gct%oaé:ﬁ}mg]é‘) of%hﬁl? %ck?%f%eﬂﬂe%%g%d

of gwefgggljsﬂga&@%gcl@%@@w@it@me@me@@ﬁﬁimm thentited position
of t_he vehicle and/or in a position corresponding to the substantially

movBorizontalpositon oftie vékiclel Bt aSmietifdd a6ording to claim 7 or 8, in

5 to oA L0 A HANES Soberiing 15 any praceding ciam, n whieh

redng freightcontainer hag=aiclosed entkand an apsnaiﬁ@@ﬂdimmﬁgh \Kfﬁlfcéh
the frame is moved when the vehicles are

tilted position of the vehicle and/or in a position

corresponding to the substantially horizontal position of

the vehicle.

9. A method according to claim 7 or 8, in which the

vehicle is tilted to an angle in the range of 10 To

30 degrees to the horizontal.

10. A method according to any preceding claim, in which

the freight container has a closed end and an openable end

through which the frame is moved when the vehicles are

loaded into the container.

11 A method according to claim 10, in which the vehicles

are loaded into the container with the vehicles facing

towards the front of the contalner.

12. A method according to any éreceding claim, in which

three vehicles are loaded end to end on the frame and then

moved into the container.

13. A method according to any preceding claim, further

jincluding the subsequent step of transporting the container

from one place to another with the vehicles contained

therein.

14. A method according to claim 13, further including the

subsequent steps of:



15 loaded into the container. 111 A method according to claim 10, in
which the vehicles are loaded into the container with the vehicles facing
towards the front of the container.  12. A method according to any
preceding claim, in which 20 three vehicles are loaded end to end on the
frame and then moved into the contamer. 13. A method according to
any preceding claim, further including the subsequent step of transporting
the container from one place to another with the vehicles contained 25

thereind tig A AidtRod atordity Bdlaim' £3 fdrREERcludfpie cut of

subsequent steps. of: - 29 -. _moving the frame with the vehicles loaded
She RN Gk of e corihres TS e K e Sht ot e

subsSubstantially guisidehecontaiper Ader, and

subsequently unloading tThe vehicles from the frame.

15. A method according to claim 14, further including the
subseguent steps of placing the unloaded frame in another
freight container and transporting it to ancother place in that
other container.

16. A method according to claim 15, in which a plurality of
unloaded frames are placed in said other freight container and
transported to another place in that other container.

17. A freight container and frame combination comprising:

a freight container,

a frame receivable in the container for extending along
the length of most of the intericr of the container, the frame
being suitable for receiving vehicles lcaded end to end on the
frame and being movable between a position substantially
within the container and a position in which it is
substantially outside the container,

wherein the frame includes a plurality of platform
assemblies along the length of the frame, sach assembly
including a respective tiltably mounted platform and a
respective manually operated mechanism for tilting the

platform.



subsequently unloading the vehicles from the frame. 15. A method
according to claim 14, further including the subsequent steps of placing
the unloaded frame in another freight container and transporting it to
another place in that other container. 16. A method according to claim 15,
in which a plurality of unloaded framgs are placed in said other freight
container and transported to another place in that other container. 17. A
freight container and frame combination comprising: a freight container,
18, Ffravetebdivabie if MeEontamet forehdemtling alony thetehgthist nidstme
‘g &1:‘ tt}e int%ri roof%tgle co%tgg]er the frame being suitable for receiving

n Xe C aiher, .
vehiclés foaded end t6 end on the frame and being movable between a

19. positignsubstantially, withinthecontainerand a positiondn whichyitis-n the
substantially outside the container, wherein the frame includes a

mechagidratityfof platforin assemislies ‘alordg the leagthrofahe fane;®achhat the

... assembly including a respective tiltably mounted platform and a respective

L2 1 RgnGHily Operdted echarism f6rtting Tife platioia 362V EgeAt ©F one

end &gn%%aq;)&%%cpéqmg_to glaim 17, ir! which th_e frame is nqt fixe_d to the
container. 19. A combination according to claim 17 or 18, in which the

20. mechamism derititing: thecplatform is;asaggedrsuchsthat thertiliag obthein
vehicle includes some downward movement of one end of the vehicle.

whichosAcdorrbinafierracésrdmyite dny ofclaimstErtotie s whicheacy le in

latform i e to be tilted through an angle in the range of 10 to 30
the %e%?é?’es?%Zaf%A Egm%%a%%ﬁ%%%%rding to any of claims 17 to 20, in which

21. the meghanism for tiling each aﬁgrra@a lever. mechanism.. 22,4 1 q,
combination according to any of claims 17 to 21, further including a

whiciloakirg mechanisanfof tocking therlever=mechdnismidnma positionLever
corresponding to the tilted position of the vehicle and/or in a position

mechapigdponding to the non-tilted position of the vehicle. 23. A combination

22, a&??@zﬁ%‘ﬁ%@‘% Z%bié‘o"%@%éh%ocakﬁ‘? pechanisminglydesa, |
resiliently biased latching member.
further including a locking mechanism for locking the lever
mechanism 1in a position correspending to the tilted pesition
of the vehicle and/or in a position corresponding to the non-
tilted position of the vehicle.
23. A combination according to claim 22, in which the locking
mechanism includes a resiliently biased latching member.
24, A combinaticon according to claim 23, in which a first
latching member is provided for locking the mechanism in a
position corresponding to the tilted position of the vehicle
and a second latching member is provided for locking the
mechanism in a position corresponding to the substantially
horizontal position of the vehicle.

25. A combination according to any of claims 17 to 24,

further including a retarding mechanism for decelerating



24. A combination according to claim 23, in which a first latching member
is provided for locking the mechanism in a position corresponding to the
tilted position of the vehicle and a second latching member is provided for
locking the mechanism in a position corresponding to the substantially
horizontal position of the vehicle.-25.;A combination according to any of
claims 17 to 24, further including a retarding mechanism for decelerating -

31 - parts of the frame as they approach one or both end positions.
parts of the frame as they apprcach cone or both end positions.



