[Fer'r] PATENTS ACT 1977 Agents Ref: P7962GB- ALM LH vb A Cargo Cont ai ner
Trailer 5 This invention relates to cargo container trailers and, . nore
particularly, to cargo container trailers on which cargo contain éﬁ%
vertically stacked. 10 Car go contai ner, trailers%gﬁgﬁﬁi 4
to transgort cargo containers to and fro between the quay side and the
stacking yards in a port. Conventionally cargo container trailers are

| oaded by quayside or yard cranes with either a single 40" |1SO cargo

cont ai ner, a.§hﬁgh%s4§le§@7gargo 15 container or two 20" 1SO cargo
cont ai ners per IPp. € _car go _containers are nounted on conventiona
trailers in ahgpnR§EcRefsr PIR§ ALM(LM/¥ay| oad of these trailers is

bet ween 40 and 50 tonnes. 20° Two-tier | ow bed open cargo

container trailers are in use-é(' gﬁi SOne |Eorés, TEE f i iSt or bottomtier of
cargo containers is placed on on e ' top tier is placed
on She first tier and the second tier is then manually secured to the first
tier. The securing st&Rs:iksS: . e . h?%i

bri dgi ng cone at each%ﬂﬂ'ht ﬁﬁ?&?&téggnfeg'%:t%r ?60 ﬁﬁe ?’83‘%# rgt orfr'l'rl%ras
cont ai ners. TARGpr RRFe gPaTdcud azilyi,| oot Fardgan sentadkexndtrailers tan

secure cargo ¢RAER BRFgo! SORLATneRY mgawgréﬂ&%aw hecdoed. | ock with
apertures.in the corners of the cargo 30 . .contai ners as shown in

Fige< la and I b of the acconpanying drawi ngs. Simlarly, the bottom
conbai ner(s) are secuCasigot ccomreainer | eirdiflerscarel taedt tochranapairdd

e e pRbb EoRElERE e W P RUAARECAL 5y B3R, 190 U
i ntegral partsbackingt yardsr in a port. Conventionally cargo container
trailers are loaded by quayside or yard cranes with either
a single 40' ISO cargo container, a single 45' ISO cargo
15 container or two 20' ISO cargo containers pér trip. The
' cargo containers are mounted on conventional trailers in a
single tier and the maximum payload of these trailers is

'between 40 and 50 tonnes.

20 ' Two-tier low-bed open cargo container trailers are
in use in some ports. The first or bottom tier of cargo
o containers is placed on a trailer. The second or top tier
| is placed on the first tier and the second tier is then
~manually secured to the first tier. The securing step is
25 normally carried out by placing a bridging cone at each of
' the adjacent corners of the top and bottom containers. The
bridging cone is similar to a twist lock and is used to
secure cargo containers together by engaging iugs on the
twist iock with apertures in the corners of the cargo
30 containers as shown in_Figs. la and 1b of the accompanying
drawings. Similarly, the bottom container(s) are secured.
to the trailer by a set of twist locks located adjacent
‘each of the corners on the bottom surface of the cargo
container. The twist locks for the bottom container(s) are

35 formed as an integral part of the trailer.



2- The task of locking the tw st |ocks and bridgi ng cones nust be
undertaken. manually, thus requiring supervision and increasing the
probability of some human error. 5 1t is therefore:an

obj ect of the present invention to provide a cargo container, traiIeT whi ch
can be | oaded with cargo containers automatically w thout having tdo " s
manual | y secure the cargo containers to one another and the trailer. 10
Accordingly, in one aspect of the present invention, a cargo -
container trailer is provided for vertically st acki ng one or nore cargo
contai ners on top of one another the t ailer'conprising a base having a

substantially rectangul af _ ri Qf a 15 oo length
and wi dth, the peri % {:B%% g“%?én; f‘? &nd, Jeridging
gui de rrerrbercmmssl tmustd dee t hundertakenl omamxaeblyl, cokthasnerregquibhingase

or on the coptal Rg. w%sgihﬁg anot@bﬁg@filwﬂo@f ddife Lﬂ&ﬁsﬁd' ng

a4
gui de nenbers are spos ad) acent 0 at a corner
t he peri phe®fr@e upstandi ng gui de nenber on each of the adjacent si des of -

brov des - car o corai %%?‘*f%éﬁﬁe%‘f AT\ B *&}lﬁﬁsﬂﬁeﬁefsﬂt 25"
Vi i i vergi i u

gf cargo co%Pagﬂé?%% e2ofAES uﬁ‘ﬁ#aﬁ‘gf’h S%Br tg?n{f ise on

whi ch a pl umdlth ycah:'gqoscomtadglegw dautenbemsaaly | withedt thavilngt abdi ngu
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| east one r&ﬂﬁ¥%3ﬂ¢@ menber. is |ocated at a p03|t|on between two
herizontal |y adj acenfcdsrdidieys Siah tdid thAgpheti zay al bhead) gE&Sént
containers Q%@l‘ﬁtl@ﬁ’f Iant %a%lg%secgn%)ahner %‘r%lg{‘-e E‘QOtﬁz%vmea for
vertlcally stacklng one or more cargo contalners on top of
one another, the traller compr1s1ng a base hav1ng a
_ substant:.ally rectangular perlphery of a pre-determlned |
15 '_ : length and w:.dth the per:t.phery be:n.ng provided ‘with a
plurality of upstandlng gulde members pos1tloned on the
base to locate each container on - the base or on the
container below, 1n wh1ch traller at 1east two of the

R upstand:.ng gulde members are dlsposed adj acent one another

20 at a corner of the perlphery, one upstand:.ng gulde ‘member W
on each of the adjacent s:Ldes of the perlphery deflnlng the

corner. _
| One embodlment of the present 1nventJ.on prov1des a
' _cargo conta:.ner tra11er for vertically stack:.ng a plural:.ty-
25 of cargo conta:.ners ‘one on top of another ¢+ the trailer..
comprising a base on which a plurallty of upstandlng gulde
members are located ’ the upstandlng gu:.de members belng _
pos:.tloned on the perJ.phery of the traller base to securely o
locate the conta1ners on the traller ' :m which trailer at
30 - least one restraJ.nJ.ng member is located at a pos:.tlon'
between two horlzontally adjacent containers such that the
horlzontally adj acent containers cannot move 1nto ‘close
proximity with one another. '



8 Another enbodinment of the present - invention provides a speed warning
device conprising a first sensor indicating the speed of a vehicle and a
second sensor indicating the radius of the turn being ‘executed byzthe'5
vehiicl e, the speed warni ng device activating a warning signal when t he
vehlclé;exceeds a gi ven speed whil st executing a turn of pre-determ ned
radius. In order that the present invention nay be nore 10 readily
under stood, enbodinments thereof wll Bow be described, by way of
exanple, wth reference to the acconpanying drawing, in which: Figs. la
and Ib illustrate a maiéi-on&inb&aﬁnbatw of the ttpereswtgo Dovéntieh

trailer . and Q doubl e e I il ntalners are
secured to ’o%éroq' 4 aﬁﬁeéﬁ {'? ?ﬂgr% E:roméﬁﬁﬁ%& 3 (I;f St pghser

bri dgi ng conedsddvatiing e thieovspéed detfaia; mlcle and a secoRdy.sénsor
illustrates gpige irgq" ngﬁearl&%rﬁié"éﬁ’ {:ﬁéd%ﬁﬁrﬁ’é&ﬁé’”éﬁbﬂﬁ%ew r’;eﬁ?ebot h

according to one, e nt resent _i nyention,. the spreade
thé yard and Vel Gk &hencspeed aaawmq udevieeq.activating a warningg

3 mlo Sda per sp@itqnaq Viuherof thel egéhfeTé NGaxteeds aacgazgnn?fpéed ofgilst
enbodi nent of E. resent enti o | ustrate one
parti cul ar t c mjﬂé) “Euirn' Y)#I g%?’é’ﬂ”&%fﬁ ngﬁg%tj with the

restraining device of Fig. 3; Fig. 4c illustrates a plane bearing for use

wi b the plunger of Hgsqr4aranthadd: e V\E%r%ﬁegga iﬂ\%]ﬁ:fﬂl‘?gﬁ | Snore

illustration of the various cogonents rise speed” war ni ng

dd® ce i n acdsa@®idde \Wndexskoedpodenbadinentse §§ﬁf i Middt i W be

described, by way of example, with reference to the

accompanying drawing, in which:

. Figs. 1a and 1b illustrate a conventional single
15 tier cargo container trailer and a known double tier cargo
container trailer, the containers are secured to one
another and the trailer by means of tw1st-1ocks and
bridging cones which are shown in detail;

20 Fig: 2 illustrates a side view of a partially
- loaded cargo container trailer according to one embodiment

of the present invention, the spreaders of both the yard
and the quay cranes are also illustrated;

25 IR Fig. 3 is a perspective view of a restraining
device according to one embodiment of the present
invention; ' '

Figs. 4a and 4b illustrate one 'particu'lar type of

30 plunger which can be used with the restra:mlng device of

- Fig. 3;
Fig. 4c illustrates a plane bearing for use with
. the plunger of Figs. 4a and 4b; '
35

Fig. 5a is 'a diagrammatic illustration of the
various components which comprise a speed warning device in
accordance with one embodiment of the present invention;



4 F|g 5b is a cross section through the base of atrailer carrying.two
limt switches for use with the speed warning device of Fig. 5a;.5 -

Figs. 6a and 6b illustrate a cargo container trailer fitted with
self-steering apparatus in accordance with one enbodi nent of the present
invention; Figs. 7a, 7b, 7c, 7d, 7e and 7f illustrate a cargo 10 . A
contai ner trailer enbodying one aspect of the present invention Ioaded_ W th
various configurations of cargo containegfs; and Fig. 8 ‘illustrates a
cargo container trailer 15 enbodyi ng yet anotheraspect of-the .
present invention. RBigir Shy is &igross. sectaogownmmmetherhaser dfaw ng a

front end 2 e _ | § a ‘gﬁf‘ for
the trailer an%eg ééﬁgg'dlnéf thg h'ﬂﬁit SGME%F§ ﬁo%?a%% g:iﬁ ocate owar ds
the rear endv&rpinghdevige| ef. EAE-WﬁMh are attached to the trailer chassis
4 by way of a number of axles 6. \When. the trailer is-.not -hei ng t owed. by

t truck 7 the fro t _end of rall supported by t ) St ands 8
\M%ech proj ect - downwar W? fr%?n t?‘fé‘?Z ]fﬁaa"rﬁ End C2EIR NGt ai n
the trail er tirabler!| ﬁitteﬂowlm}nrselfﬂs&eemﬂgarappamms efint accadansek 7

by neans of eéé &P%gdwéﬁ gftgﬂgsﬁgggg rﬁh)(re%:‘l@? ‘goose- neck formed

at the front I'ng-pi'n ‘the trailer “is
securely received |n a conventional 30 - fifth wheel of the truck 7,

The trailer chassis gigs.coast yust 96, f?&”1?éﬂaﬁhoﬁﬂaiflﬁéﬁﬁﬁtelaQEaEg%hapéﬂJr

Cross sectlon I ¢h are disposed par el to one.anoj her are Ilnked by
Ao onta Dot e H02S SRS bR Rebast | e CHhe B |
pr oj ect frorﬂ.mhen'bilonr koaded e wikth t lvtarlldntsannohfigmrammnsjeoa;' nmaurgmg
p03|t|on forc@nm&s faygrtical rrenbers 14 as _seen |n F| g 3

) Fig. | 111ustrates a cargo conta:.ner trailer
15 embody:.ng yet another aspect of the present 1nvent:|.on.

__Referring_ to. Fig". 2,. a,'.___c_arg_o container ‘trailer
‘having a front end 2 and a rear end 3 includes a chassis 4
which acts as a base for the trailer 1 and a number of
20 - _wheels 5 which are located _t—ow_a’-rds ‘the rear end 3 of the
trailer and which are attached to the: trailer chassis 4 by
way of ‘a number of axles 6. whe_p- the trailer is not being
towed by the truck 7, the front end 2 of the trailer 1 is
supported by two stands 8 th.ch pro; ect downwardly from the
25 _ front end 2 and which ma:.ntaln the trailer 1 in a level
- position. The trailer is coupled to the truck 7 by means
of a king-pin 10 which extends downwardly from a goose-neck
formed at the front end 2 of the trailer 1. The king-pin
10 of the trailer is securely received in- a conventiohal :
30  fifth wheel of the truck 7. |

O

The trailer chassis 4 |is constructed from two
~elongate beams 11 of I-shaped cross section which are
disposed parallel to one another: and are . linked by a
35 plurality of cross members 12. Some of. the cross-members
' .12 proj ect from the outer surfaces of the. I-beams 11 and
_prov:n.de a. mo_u_nt;ng position for a number of vertical.

members 14 as seen in Fig. 3. |



5. The vertical menbers 14 are guide nenbers whi ch are forned as col unms
around the periphery of the trailer 1. The dinensions of the trailer 1
periphery are dictated by the size of the standard |1SO containers 15. 5
Each vertical guide columm 14 has a height which is slightly greater than

t he heikght of a standard |1SO container 15 resting on the trailer chassis 4.
The vertical guide colums 14 are nounted, as previously 10

described, on the projecting:cross-nmenbers 12 and each Vertical guide
colum 14 has an inwardly facing surface defining a contact face 16. The
top portion 17 of ea@hecwverkdicalamemberissléhanecgaide guembens fWhicharg i ght
m sal i gnnent ¢ t.vﬁaﬁk%}cee@m&q aaﬂeuﬁans;%o ' Perkpher®y THE ¥RE! itsaliiwH de,

colums 14 are by two |ayers of ri-zontal, ¢ross- menbers 18, 19

whi ch st r engThendimensions of. tls%etwglee 17Reriphery| are dictaked b¥ al

cross nenber ghéBsike SFChh SAMTAYD 1dte ddrityimers 18. al | 20 of
the vertical guide colums 14 on the two faces adjacent the contact face

162 The second | ayer of horizontal nenbers 19 are only attached between
alternate pairs of v&achcyergdicad gulidencolumnci# bhas adreightiwhicly i the

vertical gui Qiléﬁ%ﬂ@sg%%aftle% t %wa'ﬁéu'ﬁlﬁpogﬁ@ %Ftandard fé't?

front and rea the trailer are "each bounded ,by a pair
vertical gui Gensainexs ARd ¥eStHRgr OBf t%rt"-ir@é-llerguFHésséﬁl ufms I-Ql‘e are

pravi ded onyepagkahen EWesecén.dﬁan 1he ar@i |ﬁuﬂtedTh%§ Ei"pirévitg.lsly

"0 he seconferayabely spaHtudPEpISCERE o R TRPRRRED o ik 3B BRYP of

whi ch att achvertdcalle qiiddecplimn Af4 Veasi anl inwaisdlyl ﬁanin’qm.surface
defining a contact face 16. The top portion 17 of each
contact face 16 is chamfered to allow for any slight
misalignment of a descending cargo container 15.

15
The vertical guide columns 14 are linked by two
layers of horizontal cross-members 18, 19 which strengthen
the structure. See Fig. 2. The first layer of horizontal
_ cross members 18 are each attached to the mid points of all
20 . of the vertical guide columns 14 on the two faces adjacent
O the contact face 16. The second layer of horizontal
ot

members 19 are only attached between alternate pairs of
vertical guide columns 14 near the top portion 17 of the
vertical guide columns 14. In this particular embodiment
25 : the front and rear ends 2, 3 of the trailer 1 are each
" bounded by a pair of vertical guide columns and two pairs
of vertical guide columns 14 are provided on each
lengthwise side of the trailer 1. The resulting structure

- creates a hollow cage with an open top.

30 o '

"Each cross member 19 in the second 1layer is
supported by a pair of corner supports 20, each of which
attaches to one of the pairs of vertical guide columns 14.
The first and second layers of horizontal braces 18, 19 and
35 - the corner supports 20 are made from circular cross-section

piping.
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The first and secaond | ayers of horizontal braces 18, 19 and 35 - - the
corner supports 20 are nmade fromcircul ar cross-section piping. 6
Bearings 21 in the formof sections of <circular cross-section piping
whi ch enclose the circular piping of the first |ayer, braces 18 are ..
provi ded. The bearings alleviate the wear on the horizontal braces 1%
caused by 5 contact with a descending container 15 and are-- :
positioned at key l|locations, such as at the front. and rear ends 2, .3 of the
trailer 1 and at the md-point of the tragler 1. The vertical guide colums
14 positioned on the 10 - = front and rear -end$ 2, 3 of the trailer are
reinforced by buttregeagi s/\/fuzhmr eclfee CEOEA tccfté@cﬁmsl of4.cifdgldwp - of
each buttress. Ggure o t he fr nt anﬂ?rea end . a rs _of vertlcaé
ach

Ui de. ool ummEEORSGPSREIIE BriRing YR, BEReSE" bR, 1R Ruax ifting
pai r of fronthendfifist layer rbzacesd 1&r areal pyoviidedol unﬁhelzbeﬁ'lmgs :

vertical guiggaQuyes té'fe a{,mﬁapoaht %e%&f%&}ﬂcéfebfééeghihy é;,t,,géae by

trailer 1 to act as gui Irect the contalners 1
al $gnnent wi epntast: Miithera: zqescend:mg paeetaineso 15, andeanen RosielonRd two

st opper pinsa@3x Qo%ag;l&)s wféhpéQJeettuawfdht ahamr@a& lendd e, base 4

and are position Ln_t, | er. hat, t he p| ns 23
protrude bet ﬁ?‘F\N& qqrsé e"'&? aR?’r’é %fn ﬁ% %F%H‘%’F base 4. =
The stopper pins 23 can be 25 . spri ng 1 oaded so:that they wll S~

retract when, for exgqpl m’ﬁ“ 45 |s Q%Leﬂ: et 8 the
pins 23. A 40" 1SO cont ai- ner chga gggnt 0 e tral I"e ase ath ﬁéhé

bd@t om cont afrentwamdd rlﬁ,m?)r%t%d 3r‘é$n Fpei fyaider are r%&ﬂ?’-‘r‘-@ﬁpé& to
the trailer jbubtrebiesend eiciliade elcursa b vdnes:fuersei@s t I Qﬂ@ t%fh

\t,vgﬁf dt Bg ir(ra]sg%ct | V% r:k:tr:essf affslgs s%B&rE% vert | cal fg rear end

pairs of vertlcal guide columns 14 by means of the two
horlzontal braces 18, 19 jo:.m.ng each pair of front and
15 . rear end vertical guide columns 14.

The vert:.cal gu:l.de columns 14 are pos:LtJ.oned around'

.the per:.phery of the trailer- 1 to act as guides wh:l.ch will

. direct the contalners 15 1nto allgnment with. the traller

20 ' base 4. The traller base includes two stopper pins 23 (See -

| F1g 3) which project upwardly from the trailer base 4 and |

are positioned in the middle of the Itraile_r-;_ base 4 so that

the pins 23 protrude between two 20 2 Is0 containers 15

- carrled' on the trailer base 4; . The stopper pins 23 can be

25 L sprlng loaded so that they w:.ll retract when, for example,
a 40° ISO container 15 is placed on top of. the: pJ.ns 23,

_ A 40' Iso container 15 placed onto the trailer base
4 as the bottom container would be prevented from moving |
30 _ with respect to the ,;traller 1 by the vertical guide columns
14 which are positioned such that ‘the ‘respective contact
faces 16 of the vertical guide columns 14 would be in
contact with the side, front and rear upstanding sides of
_ the container 15. A 20' IS0 con_t_ainer ‘placed at the front
35 end 2 of the trailer would be prevented from- moving



-contact with the side, front and rear upstanding sides of the container

15. A 20' 1SO container placed at the front 35 ‘end 2 of. the trailer
woul d be prevented from novi ng 7 laterally with respect to the trailer 1
by the vertical guide colums 14 on the | engthwi se sides of the trailer.
The 2011 SO cont ai ner woul d be prevented from noving forwards on the
trailer 1 by the front end pair of vertical 5 gui de colums 14, and
backwards on the trailer 1 by the two stopper pins: 23 which woul d engage
the bottom edge of the rear upstanding sige of the container 15. Simlarly,
a 20' 1SO container 15 placed at the rear‘end of the trailer 1 is prevented

from movi 09 9elis)alIo Ven  LedbeBY' 4% SOl BRal0er 1 by s WA O

pair of vertical gui"de colrunis opper any
confi gutat i oguideuselumns sl440n theo enuthivige wides @fath&r umeler-

single 20 | §Recoppa ”féolfbontalner Okydu¥d 28e '%ﬁéﬂﬁéd”%r%ﬂ“ nd\Bing
trailer base 4, woul d be secured ¥ t he vertlcangU| e colunns 14 gnd,

the case of iEF?é'W?é'dsl B the: hrpddery) bRethe LR Vﬁ&"\F‘ﬁ?]-
| ogded the bguide coleimne 14he andabhekwardshent tige nmab]aei' O:Bd@d thd feuidhe

b | |

Chen ol t hor SY2PRS” g a1 Ahiich wOUlEehdade  ng p8EEOR) edusl il 0"
may be | oadeuear upstemding etilder ofatbe comtaimennls ay Simidlarjontai2®s a
single 20" 19 oCeBh%h'l?{er h@eglaéed at tneOPJaé{raeﬁde& ecl-?é) tﬂai@éxorit gigher

may be stacke bottom . Because vertjca col.ums 14

are taller tH&'ﬁV %l%‘?ﬂm oRovhRg c BNt z}?hr‘?erﬁ’ﬁe ‘l%rHF‘l‘}legPF-QFI SOl 30

410t he top paati ¢he Yeadl leridasar l0fCalexdiicda culideolémils 114 angadhd he
| ower portiogps of .the contiq_lsnezr:;(s) -on the top layer which are therefore

prevented fr&MA BV ORE ST P

Thus, any configuration, such as a 40' 1ISO
container on the trailer base 4, a single 20' ISO container
15 or two 20' ISO containers on the trailer base 4, would be
secured by the vertical guide columns 14 and, in the case
of the 20' ISO containers by the two stopper pins 23.

- Having loaded the bottom layer of the trailer 1,
- the top may be loaded. If the bottom layer is full, i.e.
two 20' ISO containers or one 40' ISO container, then

¢

either one 40!' ISO container or a maximum of two 20' ISO
containers may be “loaded. If, on the other hand, the
bottom layer only contains a single 20' ISO container , then
25 - - only ‘a single 20' ISO container may be stacked on the
bottom layer. ' '

Because the vertical guide columns 14 are taller

than the height of the container(s) 15 on the trailer base

30 . 4, the top portions of all the vertical guide columns 14
still engage the lower portions of the container(s) on the

top layer which are therefore prevented from moving.

However, the vertical guide columns 14 only prevent the
container(s) 15 from moving outside the trailer periphery

35 . and do not prevent movement within the trailer periphery.



Howwever, the

vertical guide colums 14 only prevent the container(s) 15

fromnoving outside the trailer periphery 35 and do -not prevent
novenent within the trailer periphery. 8 Consequently, a single 20" 1SO

cont ai ner |ocated on a 40
trailer if the trailer driver exceeded a maxi num speed or drove

erratically.

5 Hence, in a further enbodinent of the invention, two .

restrai ning devices 24 (see Fig. 3 ) are provided to prevent t he top-

shorter 20
stacked upon
15. Each of
the trailer

| SO cargo containers 15 fromsgJiding along the trailer ‘1 when

| SO container could nove along the Iength of the
v

a 40" 1SO 10 cont ai ner or upon two 20" |SO contalners
c&ﬁg ShtayNi g9 €9 gad oi t of -
1 wh %& ?n gns(i é?%.?@ﬁa?sb %$c%ron1 %

front and reak %rﬁ%n?l{!eﬁfc tRove along. 1‘813 length of the tgaerler 1f
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the trailer 1 which is, in one partlcular embodiment, 20!
from both-tnejfront'and rear ends 2, 3 of the trailer 1.

Each restralnlng dev1ce 24 consists. of :a vertlcal

vertlcal gulde columns 14. The restraining dev1ce 24 has

an inwardly faclng surface 16 similar to the contact faces
116 of the vertical guide columns 14. The top. portion 17 of
- the restraining device column 24 is also chamfered to

compensate for any. slight mls-allgnment of a. descendlng
.container 15. A recess 25 is formed at a predetermlned

helght in the contact face 16 just below the .chamfered

portion 26. The recess 25 is d1mens1oned to receive a
plunger 27 such that the plunger: 27 can be completely
disposed within the recess 25.

The. plunger 27 (see Figs.4. and 4b) comprises a
hollow cas;ng .28 of generally octagonal shape w1th a

. rectangular base_29, The octagonal portion has a main

facia 30, upper and lower sloped sides 31a b, two side

- faces 32a,b whidh extend orthogonally outwards from the

35

recess 25 and”whlthare substantially. vertical and four
triangular = corner faces 33a,b,c, d. -~ . . Different

: conflguratlons for the shape of = the plunger 27 are



-faces 32a, b which extend orthogonally outwards fromthe recess 25 and which
are substantially vertical and four triangular cor ner faces

33a, b, c, d. D fferent 35 configurations - for the shape
of the plunger 27 are 9 possible, such as a substantially square
box-1ikg casing forned with upper and | ower sloped sides. The rectangul ar
base 29 of the plunger 27 is 5 provided with four springs 34 which

are located in hollow portions of the base 29. The springs 34 urge the
plunger 27 out of the recess 25 and can b corrpr essed to all ow the plunger
27 to be forced back into the recess 25. The hei ght at

whi ch the plyqyg ated 4.

pl unger 27 i cat ed a?ﬁgﬁhég dfssdﬁ%éeéénﬁ:’é ?Hﬂ&g om con aléé%%%? 15
such that th&ormed mtlsulmpq%l@%de,m?r(ﬂlq BideRr 27 are interposed
only between the containers 15 on the top |evel. 15 | SO cont ai ners

normal |y haveahelg |n raneof 8 to 4 to:2.9m . \Wen, the
top container 15 is ef%@ cBABS; n%$ °§h %lB&uﬂgﬂrs 23n Bt h

si 8es of .t hpriowideshttierfdir veptihgs cB4t Whiphuager lbbatmdr ein eeblicw o

t he recess 2 Vi &es a requ t 40'

cont ai ner wh? ﬁgls securmgl?agg %& théﬂserE F(E‘,l'glb cgﬁum gw Qﬁuﬁ%r
"The plunger 27 Psltf&’ffrtémé‘@qeﬁﬁnzﬁ @3d gan ey eempressast rtﬂjlawblqmrthe)n of

t hespl unger piungeieldedtd bd Nordsd BuBl Antthe rakbsd s8n slide in and

out of the recess 25. Bronze plates 35 (as shown in Fig. 4c) are fitted to
the inner surfaces of the recess 25 to act as 30 pl ane bearings to
niLoi mi se the fricti omhecthebyht hatbehéchO thied glhvingeaces® 1B Dcaate’tUDs N

the plunger wedtsctie "BE"shdin' 18 r0h. 148 (58 S ALY PSS Sdadéa at

‘a height determined by the bottom container(s) 15 such that

the vertical side faces 32a,b of the plunger 27 are

interposed only between the containers 15 on the top level.

15 - . IS0 containers normally have a height in the range of 8' to
9.5' (2.4 to 2.9m).

When the top container 15 is a 40' IS0 cargo
- container, the side walls on both sides of the top
oo ' container 15 will force the plunger 27 to retreat into the

~ recess 25. The restraining devices 24 are not required for
the top 40' container which is secured solely by the
.vertical column guides 14.

25 . : The plunger 27 is fabr:.cated from steel plate and

the protruding portlon of the plunger 27 is welded to the
rectangular base 29 which can slide in and out of the
recess 25. Bronze plates 35 (as shown in Fig. 4c¢c) are
fitted to the inner surfaces of the recess 25 to act as

30 plane bearings to minimise the friction between the base 29
and the recess 25 thus reducing the plunger wear.

The main function of the restraining device 24 is
to act as a stopper to prevent the sliding of -the top 20°
35 containers 15 during any sudden ' acceleration or



-

to act as a stopper to prevent the sliding of the top 20" 35
cont ai ners 15. during any sudden accel eration or 10 decel eration
of /the trailer 1. The restraining devices 24 will also prevent a single 20
I SO cont ai rier stacked on top of a bottomlayer from noving horizontally,
mnth respect to the |ower container |ayer. The cargo container traileryl1 5
may . “therefore be safely stacked with two |ayers of cargo containers 15.

None of the cargo containers in these |ayers need be marual |y secured to
one another or to the trailer base 4 thus saV|ng a consi derabl e anount of
time in the Ioadlng/unloadlng procedur €10 and requiring less 10 -

ai T ot cent APaiETHGn 5F Shactraifetity dne Feefralafhd etfied 2e”
m dpoi nt of tidX rediscepreviEnt a s:.nglmﬁbéat!SOTbentarhher btackegsoﬁltapl ow

f’ggugﬂ]got ﬁg :Jc]ﬁ%c&ﬁn rﬁ:t%%ﬁ‘ﬂiﬁf &1[31% ayer aces iﬁg%e dei gn

and arrangene‘-’rhe kﬁwﬁlhec‘mt%i@ar 4aves.20The cargg ankainer dpoaiter ht

ot L
shown in Fig e vertical gquidec s 0 not. obstruct ,or i
with fixed gFUE@IneRg) 13- pro&% %I SHRE98ercoRtinerR iny jthese

during .the ]layﬁhmgmeamdbeundamdm]g sefcurtdd: €6 one anothett amets Hie ont 0”*

and of f of 56800 AU 3 Uslad EAVARE & conBURLLAENL anbliRe BEILERL gy 0o

colums - 14 ere Wt theoeralono pers 3 ated
in the quaysithe cranedgpgdmoa@grm”mgocgdumg amﬂunrsqmn'gngf thessop -
cqpt ai ners 15amfbwad cranes are used -to stack and unstack
containers 15 at the contai ner _term' nal yar ds. Each yard

As an alternatlve to- us:.ng a pair of- restra:LnJ.ng :
dev:Lces 24, a pa1r of centre bear:.ngs 21 (shown in Flgure
‘8) can be posrtloned at the midpoint of the trailer 1
15 .~ instead. The centre béari-ngs- 21 allow the cargo containers
15 to be lowered onto the trailer bé'sgf 4 whilst reducing
the frictional contact with the first layer braces 18.

The design and arrangement of ‘the vertical gquide:
20 ' columns 14 around the p‘eripher-y* of the trailer is ‘fully .
" compatible with a stacking yard crane 36 shown in Fig. 2.
The vertical guide columns 14 do not obstruct or interfere
‘with fixed guides 37 which protrude from a _sp_reéder 36 of
the crane during the 1oadi_n§ and unloading of the
25 . . containers 15 onto and off of the ‘cargo container trailer
1. Similarly, the vertical gu:i'.de' ‘columns 14 do noi: |

(@)

interfere with the operation of flippers 38 incorporated in
the quayside crane spreader 39 dur:.ng loadlng and unload:l.ng
" of the top conta:.ners 15. ' '
30 .

Yard cranes are used - to stack and unstack
containers 15 ‘at the container_ terminal yards. Each yard
crane comprises a spreader 36 which is fitted with four
fixed guides 37 which assist 'the"_'c'rane ‘operator to square



“crane conprises a spreader 36 which is fitted with four fixed guides 37

whi ch assi st the crane operator to square the spreader 36 onto the
container 15 quickly and efficiently. Quayside cranes are used to
|l oad and unload 5 containers 15 directly fromthe ship to the

cargo ggntainer trailers 1 and vice versa. The quayside crane conprises a
spreader 39 which is fitted with four flippers 38 which the crane operator
can either flip up or down i ndependently or in combination with one

anot her. Wen | oadi ng or unl oadi ng 10 t he bottom contai ners 15 onto
the cargo container trailer 1 according 2 t he present invention, the

flippers 38 mygd fddqned . SRPEVeEpe WD Lhg the ai s 15
onto a cargo cont Ealgrbrféérdtrai I%%k) 1 accor l|lﬁg ?gnjttﬁggs‘?esg%t [ vgglﬁ%n,é}ﬁ]e
flippers 38 REEASHENYIF 1i pped up as 't hese 15 do not interfere
with the vertical guide colums 14 due to the | ow height of the vertical

gui de colums 14. A speed marni ng device 100 (see Figs. 5a and, 5b) nmay_ al so
be incorporated int o%%o eff néirs r g% fo t§°a£ eAnd ¢ {n1qad,ck

drBbver when centprimedwst asnddeectigvErbinnthe psieih has tiee targee edertasirg
executing tu : pr, A trugk drd o 0 | i t.he trailer
1 over. 25 mll%l a%\é?‘ol}ﬁ'eé}gp‘)’tee? Arar %{ﬁﬁgdal\égségel%%?%ggo&g§% iahput
signal s conpFP¥eAgerhds: whichr isr fitted igithtonn il ippens 48 sihiah rthey
radrus. Wiencirane' dpedater Idith Witheradd igeopNor Aownlihdependent fbfri o

respective pre-determned thresholds, the driver is alerted. 3Q The

signal i ndi caPeSORRENALIONFith,0Re| 2RGHREEd WHRP iLoading: @y uploaddng
speedonet er thesmottdh dortwinerns1s sontd thépoardoi eenthiaherl @2ada dror

the truck. A3 ghegliind tRULHe P2a8edtOinbatidnSORRE Fid pher S d Wik 7
‘be flipped up. However, when loading the top containers 15
onto a cargo container trailer 1 according to the present

~ invention , the flippers 38 need not be flipped up as these
15 . do not interfere with the vertical guide columns 14 due to
the low height of the vertical guide columns 14.

A speed warning device 100 (see Figs. S5a and 5b)
may also be incorporated into the cargo container trailer
b 1 to alert the truck driver when a pre-determined
travelling speed has been exceeded when executing turns,
thus preventing the truck driver from toppling the trailer
1 over. ' -

25 -~ The speed warning device 100 receives two -input
signals comprising the trailer travelling speed and the
trailer turning radius. When the values of the first and
second signals both reach respective pre-determined
thresholds, the driver is alerted.

30

The first signal indicates the trailer travelling
speed and is provided by the speedometer sensor 101 of the
transmission output drive shaft 102 as for the truck. An
electrical pulse generator 103 is connected to the truck 7

35 speedometer sensor shaft. This generator 103 converts the



35 speedoneter sensor shaft. This generator 103 converts the 12
travel ling speed of the trailer 1 into electrical pulses and sends, this

i nformati on continuously to the speed warning device 100. 5

The second signal is provided by a turning radius sensor 104 (shown in_Fig.
5b) which determines the turning angle of the trailer 1. The turning gagle
of the trailer 1 is obtained by two linmt switches 105a, b |ocated on the
goose- necked portion of the trailer 1. One of the two 10 limt -

swi tches 105a, b cones into contact with the fifth wheel 10 of the truck 7
when the angle between the trailer 1 and*3 he truck 7 exceeds a certain

limt, such _ g h val t _ g. of.

about lO“netcgé%gfﬁég %ggé pro éf%f%%%hgsgﬁ%gtg%%égf#udl ﬁﬁi%&é

switches fapd sends t]hj-rspos-aforna!:lcnbe§ﬁnti§H9P§AUedt°Ad§h?| #peed, the

fifth mheelwg%qgﬁgtdéﬁggg Pedh switches when the limt angle is exceeded,
ave

When the tr I Ng speed reaches a pre-determ ned 20 t hreshol d,
such as 15 kilonetres an hour and one of the limt smntches 105a, b is

agtivated, the speedrversécondesigradl asnprovlided by gganachinkheradbes -
war ni ng deV|ce 100 to t nd
turning radSFIW ells%g quh‘%%é eblr}"egexce lv?ha(aaérﬁl ﬁal%rﬁpﬁgﬂéw ce
such as a dasigicaref LEIR108aildhi 3. nTbenﬁuronne’anfm]@otﬁeﬁhﬁhmm S
externally W §abied fd!py! rﬁﬂﬁ/'sﬁﬁt&w A5, ) Adudted GhitHd7 ™

| ocated, for exanple, on t qriver. - cabin roof. The speed
war ni ng - -devigaesgmnegked ESrEé°§d§tf-t eﬁh?otpﬁélleé't & whe P& eof r tRer eeds
- aostraight |iingidrewbtéhes spsed. b3Tomes into contact with the fifth

wheel 10 of the truck 7 when the angle between the trailer
1 and the truck 7 exceeds a certain limit, such as 30° or

- more, which is equivalent to a turnlng-radlusuof about 10
metres. . .The use of . proxim:_i.t"y switches - instead of limit
15 .. switches . for = this ;purposesrrhas:~'beehz4 envisaged.
Additionally, the fifth wheel 10 may triggerﬁboth switches
when the limit angle is exceeded.

_ When the travelling speed reaches a pre-determined
20 ' threshold, such as 15 kilometres an hour and one of the
~ limit sw1tches 105a, b is actlvated, the speed warning

device alarm will be triggered. - '

_ The speed warning device 100 indicates to the
25 - driver that the speed and turning radius threshold have
been exceeded via an 1nterna1 warnlng device such as a
dashboard LED 106. . This information: can also be 1ndicated
externailY' via an external warning device such as a
flashing light 107 located, for example,:on the driver's

30 cabin roof. '

- The 'speed warning device 100'can.also be adapted to
indicate when the driver exceeds a straight line travelling
speed. '

35

S



-13 I n one enbodi pent the cargo container trailer 1 is fitted with two fixed
120 and two self steering axles 121 such as those shown in Figs. 6a and 6b.
The self-steering axles 121 are rated at 20 to 25 tonnes at 25 kil onmetres
an 5 hour in this particular enbodinent. The frictional forces

bet weei_it he road surface and the wheels 5 cause the wheels 5 to steer

t hensel ves thus aiding the turn. Additional self steering pneumatic. devices
122 (see Fig. 6b) may be provided to inprove self-steering during heavy
pay-| oad 10 applications. Figs. ig 7b, 7c, 7d, 7e and 7f show

sonme of the various container conbinatioffS which are p055|ble when using a

cargo contalner tr n e odi t of
‘the present inventi o?ﬂ % ng?ggﬁ%glr#t glhner a%:'ga Fgltfipserdé?aga&f {lgq'
accommodat e £REteda @ity tao fiesd A2% and stwo rsglf dsteeringf axlelse 121

contai ner  koeH diss thbbét lsﬁawnTEhS Flagt hsarraha 8nd | QﬁQeQe‘iEﬂ%gb@i&ig“ay
be stacked tg itheé2 g g % gg he cargo cont ai ners
trailer 1° coﬁ% P& Eh@rgtEB eds at| gl tPngoatanaesi 8t 3P kilemetzes 8B, 39

cabrying a chpuainarthisabartlbhaaraegbodﬁmbntnerThhafkﬁbtion%hlQabﬁﬂsthe
cont ai ner 15, h 5 [ t he ont 15
such that t e&gpétgﬁ roagoﬁPEF%ég éﬁéfgﬁgswéﬁég tﬁ@u§8r 8aV iﬁe

col ums 14, 50%&w$ﬁﬁ%ﬁe enselves S&uanandimgbtbe ¢unh¢heAddithena1 t hus

creating a fkesf e ﬁgﬁﬁ y@ggl 0 y of e
trailer 1 has beeasﬁbﬁlgg( ﬂ ati@%v e%ﬂf Zg%rE I?\Afc?hlpal ne? be

| oneri ng onePbPVE &t a?‘ﬂé?gVQSS(?Htfo sttl?ém o%@ﬂgalhfﬁ?r%)},"axgépnd

|b@ati ng t heapplieatiiogscontai ner surfaces with the vertical guide colums
14. No nmanual |ocking of the containers 15 to one another or to the trailer

base 4 is necessary
Figs. 7a, 7b, 7c¢, 7d, 7e and 7f show: some of the

various container combinations which are possible when
| using a cargo container trailer 1 according to one
15 _ embodiment of the present invention. The cargo container
trailer 1 is designed to . accommodate the stacking of
containers 15 regardless of the container load
distribution. Thus, both empty and loaded containers may |
be stacked together.

A method of loading the cargo containers 15 onto a
trailer 1 comprises the steps of: locating a quayside or
yard crane 36, 39 carrying a container 15 above the cargo
~ container trailer 1, aligning the container 15 with the
. 25 | trailer ‘1, 1lowering. the container ‘15 such that the

upstanding container surfaces engage the vertical guide
columns 14, lowering the container 15 onto the base 4 of
the trailer 1.thus creating a first container layer, then,
when the bottom layer of the trailer 1 has been filled by
30 either one or two containers 15, lowering one or two
containers 15 onto the bottom container(s), again locating
the upstanding container surfaces with the vertical guide
. columns 14. No manual locking of the containers 15 to one
another or to the trailer base 4 is necessary.
35



35 14 CLAIMs: - 1. . A cargo container trailer for vertically
stacking one or nore cargo containers on top of one another “the trailer
conprising a base having a substantially 5
peri phery of a pre-deternmined |length and width, the i phe N
provided with a plurality of upstandi ng guide rrem‘E tﬁ wgﬂ\ i he
base to | ocate each container on the base or n
which trailer at |east two of the upstanding gui dé marrbers are 10

di sposed adj acent one another at a corner of the periphery, one upstandl ng
gui de menber on each side of the adj acent 14i des of the peri phery defini ng
the corner. 2 A _cargo container trailer according to daiml, 15
wher ei n pai r SCHPIMES ‘Upst.andi hg' gui-de members are provided on all four
corners of thé.trail el Imamgqoenonﬂﬂnemtrai)la'uﬁoravérﬁﬂcamﬂ.ﬁeS‘l‘ﬁlﬁkﬁrn f.o -
each pair onggach,,of e e ery def

cornerp 20 ofil Ig,ro mé{@ é%&-&B Q}on% %n‘%’? t q%h Jﬁ/e g*'ﬁg tq%'e any
precedi ng cl aFﬁ?1M€re|W¥%1§mganm ngbgsede lmvr:bws &e subsrtantully

A sargo  Cconk@tB&hgulli@ bei.-ipaes'gr dfrw pzté)-aééaﬁ.-ﬁﬁae le ngta n?’
claim mherer&_‘eac chantere top

h ig tangh ga g&ng forne
portion. 5. PeE 6 EANS HreYLde rmaﬁ?b@rm atld-tﬁl ﬁfrrFEStMérlagn
t he chanf eredgunqieponemhersf peshtﬁpnedndomgtgwdeoa'.ﬂb to 1oda&ﬂéoeeauces

towards the 'EénégiHErt gﬁ ttli‘%H r @eé ‘%t?%%e’ap‘g?ﬁﬁ'ﬁﬂ 9 ?‘d-g 1 ne}v‘

trailer accordin 0. any prece ng claim erel
menber s Suppotragger at 1east two of the upstanding guide members are

10 disposed adjacent one another at a corner of the periphery,
one upstanding guide member on each side of the adj acent

sides of the periphery defining the corner. -

2. - A cargo container trailer according to ‘claim 1,

15 - wherein pairs of the upstanding guide members: are prOVided
~on all four corners of the trailer ‘base periphery with one .

- upstanding guide member of each - pair on each of the

adjacent sides of the periphery defining each corner.

20 3. - A cargo container trail'er according to an'f N/
' preceding claim, wherein the upstanding guide members are |
columns. : ' '
s 4. - - A cargo container trailer : acccrding to any
25 . preceding claim , wherein each: upstanding guide member is’

formed with a chamfered top portion. '

‘5. " A cargo container trailer -according to CIaim 4,
wherein the chamfered top portion of each upstanding guide
30 . member faces towards the inside of the trailer base

‘periphery.

6. A cargo _container trailer according to any preceding
claim, wherein the upstanding guide members support -
35 |



- 15 horizontal elongate nmenbers which are provided with one or nore bearings
to further | ocate containers on the base. 7. A cargo cont ai ner
trailer according to any preceding 5 claim wherein at least—onré
restrai ning nmenber conprising a plunger formed in a recess in st andi ng

i,

gui de;@enber I's located at a position between tvvorlmma t| cent
containers such that the horizontally adjacent co ve into

close proximty with one another. 10 8. A cefrgo container trailer
according to Claim7, wherein the horizontally adjacent containers are
stacked on top of a bottom contai ner Féyer, t he plunger being | ocated

bet wee i a t.QD. 0 tainer layer. 15 9.
A car P BomHE {friydnd mEh et PP 4, BV MBS LA oo B orec, 7
urged dwaningshco dbusthery lecate «fontatmers ion the base. A cargo container
trailer according to Caim9, wherein the resilient neans conprises a
plurality of springs |ocated inside a ho]low portion of the plunger, 11.

A cargd scont ai ner t rPhCREFOEPBEALRET  Frakley AccardinD ko any prereding ci n
t}so L edYadin) ngherehnar atar tefstvichisl ppgtratiainge mmbdrer caﬂpthe-iggr ighery -
of the _trai 12, A car nLainar trailer according to
any pr@é’é&#}t c?gfﬁ?dvﬁ'@l’ e nTBRESEr & eggbg‘&? ?%l%‘é i Srumb®r of
30  acaatddr athe at tposdibhonof batwees, ttvor e hoaiirzpntiad Iy x el Jactest and
three Rifeadiirfitd %él‘f(:ctﬁit thel RoF1zdAtdPiy adjdcERt LortCiReFE cdifit €

according tg any one o . . )
move into close proximity with one another.

10
8. : - A cargo container trailer according to cClaim 7,
wherein the horizontally adjacent containers are stacked on top
of a bottom container layer, the plunger being located between
the containers stacked on top of the bottom container layer.

15 : S _
9. A cargo container trailer according to Claim 7 or
8, wherein the plunger is urged out of the recess by resilient
means.

2°. 10. A cargo container trailer according to Claim 9,
wherein the resilient means comprises a plurality of springs
located inside a hollow portion of the plunger. '

11. A cargo container trailer according to any preceding
25 claim, wherein two restraining members are provided opposite one
' another on the periphery of the trailer base. '

12. : A cargo container trailer according to any preceding
claim, wherein the trailer base is provided with a number of

30 axles for the attachment of wheels, there being two fixed axles
and three self-steering axles.



5
nunber of

Clains 1 to 11, wherein the trailer base is prowded with a

axles for the attachment of wheel s, Wed .axl es

and two sel f-steering axles. 14. A cargo cont ai ner
according to any 10 precedi ng cl ai mf m‘\m& a: speed
warm ng device conprising a first sensor indi ca t he W

trai*l er and a second sensor indicati ng the radi us bf the turn bei ng

executed by the trailer,
signal when the trailer exceeds 15
turn of pre-determ ned radius. 15. A‘cargo container trailer according.
to Caim 14, ,wherein the first sensor .i.s .an electrical ,pulse generator. 20

moni toring the speed of the main drive shaft of a truck pulllng the

trailer.

cont ai ner
to and as

10

15

20

25

30

35

16.

the speed warning device activating a warning:
a given speed whi | st executing a

A ccargo cont-ainer .trailer according to d aim 15, wherein
the second sensor i s nounted on the underside 25 : surface of the

cont ai ner tr&vror - aclbrags 1onbinRE Sretadr Adhnatia o ghy 0 98

.. sebond sensoCladmsr ilsdw tb, Wherein thei trailert base. i8S provided ceith -

{ Bl fherSus 59:&%&%618‘ t§ JELLLRRSHE S dAR1 D datld ﬂé’iﬁé ence

shown 1 n
two fixe axles and two self-steering’ axles.

14. A cargo _ _cd_n_f_:ainer N tr_ailei: accbrd-i_ng to. ahy-_
preceding claim further including a speed ‘warning device
- comprising a first sensor indicating the speed of the
trailer and a second senéo: ind_icat_ihg the radi_ué.’ of the
_turn being executed by the trailer, the speed warning
device activating a 'warhing signal ﬁhen the traiier exceed‘s-
a given speed whilst executing a turn of pre-determ.ned '

radius.

15. A cairgo container trailer according _t.d Claim 14 .
wherein the first sensor is an electrical pulse generator
monitoring the speed.of the main drive shaft of a truck- '

pulling the trailer.

16. A cargo container trailer according to’ Clai_m' 15,
wherein the second sensor is mounted on the underside
surface of the trailer and is operable by a fifth wheel .of -

a truck.

17. A cargo container trailer according to any one of:
Claims 14 to 16, wherein the second sensor comprlses two -

micro sw1tches o

i8. A cargo container trailer substantially as
hereinbefore described with reference to and as shown in

Figures 2 to 8.
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