- 1 - A CARGO CONTAI NER COVER The invention.relates-to a cover for an
opening in a cargo.container, partitcularly a container to be borne by

ay aft. A cover in the formof a flexible curtain for covering a - .
@ antially rectangul ar opening in a cargo container is kppdm, from US

~Pat€nt Specification No. 4 046 186. The curtain i r¥DIAS @ d i phefslg. -

cable and two diagonal cables. The curtain is at its upper end attachedAo
t he container. and the diagonal cablds are permanently secured at the Upper

corners of the opening and tenporarily secured at the | ower corners by
fittinysCARE@NC ﬂAﬁﬁgﬂgﬁQKERy_slipped over posts and serve to fix the
bottomend of the curtain to close the opening. The curtain is then firnly
seal ed i n positi®hepjnvension B§letespdo ghaavercfidn sy apenindet o
assenbly. The known cover has the disadvantage that the diagonal cables
cannoti%eat%%5‘6n%ﬂ?tﬁﬁBthePP-ﬁibéﬁélﬁlaﬁéEh&ni%ﬁaéﬂeé‘o *ohd ikannal and
costly. The ai f the invention is to avoid or at least to mtigate these
disadQ%%t%gﬁg?g#ﬁe i nvention provides a cover for an opening in a cargo

cont ai ner, t-he cpver conprising,a _flexible.curtain secured al ong a port.ion
of the peripheryRO?OYﬁgngBé%hﬁngSQt931@o%?ﬁ%#gie(ﬂﬂﬁ@%ﬁ%ﬁ'%&d in that the

P W e e R I P
container is known from US Patent Specification A |
No. 4 046 186. The curtain includes a peripheral cable
and two diagonal cables. The curtain is.at.its upper éﬁd
attached to the container and the.diagonal cables are.
permﬁnently secured-at the upper corners of'the opening
and temporarily secured at the lower corners by fittings
which may be manually slipped over posts and«serve to fix-
the bottom end 6f.the curtain to close the 6péning.-'The :
curtain is then firmly sealed in position by teﬁsioniﬁg
the peripheral cable by a ratchet assembly.

The known cover has the disadvantage that the
diagonailcables cannot be tensioned, and the :atdhet
mechanism is too complicated and costly.

The aim of the invention is tb avoid or at least
to mitigéfe fhese disadvant#ges. | "

The invention provides a_co#ef”for an opening in
a cargo container, the cbver cdmpfising“a.flexible curtain
secured alpng a portion qf tﬁe periphéry:of the opening to
the container, characterised in that fhe.curtain'has at
its sides and lower pdftion peripheral‘tunnéls

accommodating at_leaét one peripheral strand, and at its



-2- back inclined tunnels accomopdating at |east two bracing strands, the
curtain |nclud|ng at, its lower portion spaced apart fittings each |nclud|ng

gui di pg means and/or attachment nmeans for the strands, and a first part of
a-two-part over-centre clip, said first part belng_epgageable with the

second phé& of the clip, the second part being attached to the container
MAthIh or, adj acent the opening. In one" ref erred enbodi ment the curtain is

2ubsL T ok "SERNA Yl %0008 %%%fa%ér%*mf?%§5°?%§a%§%8%%§oh2 coch
Comri see Sty 10 AREPLETIndludiag BEITLIDIOF BENELQH ShRCEE Y

bel | cr ank r nd and to t he
ot her arm%ﬁ%ng codﬁ%@%ﬁ one (}anwﬁe sajhﬂgrgggﬁ%aé?ég%@
Advant age%ddcmeﬁeaﬁéaﬂgefsp%eé gtrafdst 2he 97 r8ph¢ pabtessig at t ached

to tension adjustpent neans he invention wil[ now be déscri bed, by way of
exanpl e, w&w@rmmmm ETOP) Sy nﬂlﬂsagpaﬂﬁabemgr awi ngs, in

whi ch: Flgure 1l shows in perspective a corner part of a

“engageable with the second part of the clip, the second
pﬁrt_being attached to the container wifhin or adjacent
the opening. | o |

'In one preferred embodiment the curtain is
substantially rectangular and has one said first part of .
said plip_in each bottom corner, each said first part
cooperating with a"respective one second part in the
bottonm cofner of said opéning. ' ' -

The cover preferably comprises at least two

pivotgliy mounted bellcranks to one arm of each bellcrank
being attached one end of one said peripheral strand and
to the othef arm being connected one end of one said
bracing strand. '

: Advantageously at least one end of at least one
of said cables is attached to tension ad justment means.

| ' The invention will now be described, by way of
example, With:reference to the accompanying diagrammatic
drawings, in which: | | | | |
| Pigure 1 shows in perspéctive a corner part of a

container and.a corner part of a'covef fherefor,

- Figure 2 shows a two-part over-centre clip and_

the manner of its functioning,



container and a corner part of a cover therefor, Figure 2 shows a two-part
ower-centre clip and the manner of its functioning; Fi gures 3 and "4 show
qésails of location of a peripheral cable in a channel, and Figure 5 shows
details of a bell-crank used to obtain correct cable tensi.on. A corper part
of a cargo container having a substantially rectangul ar opening ther#&n,
and a corner part of a cover for tdHt opening are shown in Figure.lixlhé
top part of the opening is.delimted by a header. (not.shown), its.sides by
side rails 2 (omidgurres shaw) hnshow sdiétaibsn bf dobatfiom odi b 3. The header .
and rails 2;3 are secured to the container and forma frane defining the
openi periprerad a8 imvwe chamiely andved flanges 4,5 which delinit a

peri pheral channel. Also shown is a flexible curtain 1 which is also )
substantial ly rd&igurml%rshons | detmils hofi ahbebpenragk umedi $onmde e. g. of
a suitable fabric nade weat herproof by a-coating of a suitable plastics.

The cobt@iin carrepdepahilactersieme top of the opening by said header and

is at -its sides and bottom provided with one,or nnrg geripheral_tunnels 7
whi ch acconmodathe PTRET %10k 23| 82580| RORKBIPPF uBAYAPEdZenbodi nent t he
peri pher al ' -

substantially rectangular opening therein, and a corner
part of a cover fq; that opening are.shown in Pigure 1.
The top part of the opening is delimited'by a-header (not- - -
'showh), its sides by side rails 2 (only one shown) aﬁd its
bottom by a bottom rail 3. The header and rails 2,3 are
secured to the container and form a frame defining fhe
opening. Thegrails 2,3 have slightly cufved flanges 4;5:
ﬁhich delimit a peripheral channel. Also shown is & -
flexible curtain 1 which is also substaﬁtially rectangular
but larger than the bpening, and is made e.g. of a
suitable fabric made weatherproof by a coating of a
suitable plastics. |
The curtain 1 is secured across the top of the

opening by said header and is at its sidés and bottom
provided with one or more periﬁheral tunnels.7 which
accommodéte a peripheral cable 6. ' | |

| In ﬁhe illustrated gmbodiment'the peripheral
'tunnel 7 is formed by éewing as a casing at the periphery
of the curtain 1 which overhangs the flanges 4,5. At the
back of the curtain 1 are attaéhed diégonal tunnels 9 |
(only one shdwn.- here formed‘by'ééwing) accommodat;ng

diagonal cables 8 (only one shown). Both the peripheral



tunnel 7 is formed by sewing as a casing at the periphery of the curtain 1
whikch over hangs the flanges 4,5. At the back of the cyrtain 1 are attached §
di agopal tunnels 9 (only one shown - here formed by sew ng) accommodating
di agonal cables 8 (only one shown). Both the peripheral -4- cable 6 and
the di agggal cables 8 may be sheathed. The curtain 1:is at each of its:

bott orfwcoOrners provided with a fitting_kQ which is firmy secured to the
curtain I and includes a guide 11 for the peripheral cable 6, a cable
attachment c4B1806 ane @het A2agonadnakblall 8 mby baN@hathed part 13 of a
two-part over-centre clip. The nmale part 13 of the clip.is set across the
| ower corner of the CHetauprtaid isigdant edcho oF0-iaREe MRt ol Idbravdreymal e part
14 forned-on a gusset nenber 15 set across the adjacent |ower corner of

sai d openi pgouhdedi wiitis aefdsédnigo 10hehfichnd sf drined ybselche edaitios theand 3.
The mal e and femal e parts 13,14 of the clip extend appoxi mately at right
angl es to ehetainoti anddidiciydesl acgblides ! 1Fforcithei pe rtilphesadt ai ner, the

| ower corners_of ;the curtain 1 are bent, the male parts 13 are engaged with
the associ@2blef @narecphiesatiachmgntnd 2cfoseoneand tdeedd@gonalshown by

the arrow R jn Figure 2, to cause the_two-part over-centre clips to clanp
t oget her. PAPLA§ Pnapnd & male part 13 of a two-part over-centre

clip. The male part 13 of the clip is set across the
lower-corner.of the curtain and is'adapted to  co-operate
| with a female part 14 formed on algusset member 15 éet
.écross-the-adjacent lower corner of said opening and
firmly secured to the‘frame_formed'by the rails 2 and 3.
The male and female parts 13,14 of the clip extend
appoximately at right angles to the associated diagonai
cable 8.
~ For closing the container, the .lower corners of
the curtain 1 are bent, the male parts 13 are engaged with
the associated female pérﬁs 14,_aﬁd the corners are
le;ered; as shown by the arrow R in Figure 2, to caﬁse the
two-part over-centre clips to clamp tbgether. During that
movement the peripheral tunnel 7 with the peripheral
cable 6 therein enters the.channel delimited by the
flanges"4,5'and both the peripheral cable 6 and the
' diagonal cables 8 are téut;.wherEby the peripheral cable 6
is tensioned and firmly holds the curtain in a position.in
which it seals the opening, and the diagonal cables 8 are'
‘pulled tight so that fhey brace, and thus reinforce, both

the curtain 1 and the container. 1In this position the



movenent the peripheral tunnel 7 with the peripheral cable 6 therein enters
. threschannel delimted by the fl anges 4,5 and both the peri pheral cable 6
and Y he di agonal cables 8 are taut, whereby the peripheral cable 6 |s .
Qém oned and firmy holds-the curtain in a position in which'it seals the
opening, and the diagonal cables.8 are pulled tight so that they br%es, and:
thus reinforce, both the curtain l1.gad the container. In this positigh£he
curtain 1 can be secured in a manner known per se, against unwanted of
unaut hewi g&in opesangbe Vebared! 1 noae mpanerh&ndwnC Halre de5 Hpuyhaahi ch passes
~fromthe top on one side of the curtain 1 to the top on the other side;

nmor e ' cabwarst edyo beunaethoeigedongehdngeach side and one for the bottom or
two cabl es, each extending fromthe top of one side to the nmddle of the
bottom | nst eadhblet onlyli agenakerigheeal chbile det showw adiith cabl es
‘crossing each other, nore than two braci ng cables may be used, particularly
i f t herapes nfromntheohepqganneng ehdecoft he, cardaiat 1sdosttivet i al 'y
rectangular as in the illustrated enbodi.nent. Refinements may be added to -
i mpr.ovieoR hen cklhe othepepidronnarne/ erbirs @eyt bichwsiedn ef.g.oahe in the
af orenenti oned siéands ' ead_of attaching the_top ends of the -

e.qg. inst
‘strand<O%i9ach 15149 R EﬁgtgPﬁe%hEtPGEFGPe PRefFWRaFapdesnoBaddd wit h:
extending from the top of one side to the middle of the '

bottom. Instead of two.diagonalicables, which act as
braeing cables creesing each other, more than two bracing
cables may be used, particularly if the-opening,'and
consequently the eurtain, are not substantially
rectangular as in the illustrated embodiment.
| - Refinements may be added to improve the ease of B -
_bperationland/or the distribution of loads in the
aforementioned strands, e.g. instead of attaching che top
ends of the strands directly to the container structure
lthey may be'provided with: | |
(a) attachments incorporating length adjustment means
" for the strands to achieve particuler tensions in the
strands when the door is cloeed
-and/er | |
(b) .a bellcrank arrangement to allow foreeasier'clesing-
and control of the ratios of tensions-iﬁ adjacent
strands. |
.These'refinements will now be described with
T.reference tO'Figure 5 on the example of a rectangular

flexible curtain 1 for covering a rectangular opening



(a) attachments incorporating l-ength adjustment neans for the strands to
achieve particular tensions in the strands when the door is closed and/or
(b) :a bell crank arrangenent to allow for easi er closing and control of
the ratios_of tensions in adjacent strands. These refinements will now be
descrhbeﬂ:ﬁﬁth reference to Figure 5 on the exanple of a rectangul ar
flexi bt gurtain 1 for covering a rectaggul ar opening -6- defined by a
frane. he corners of the curtain and frame and al so the devices situated

in these Qf%ffﬁéd“b |abfr5h§t'ngﬂhéhédrﬁéfssbﬂpthelburmhlﬁxahdnitsnn by the
followng letters LU = left-hand upper, LB = left-hand bottom RU =

ri ght - handyppPEI a0 26e RBe¥iteghsibaadeoihothekt worhebs Wwidllhée presuned
that the curtain 1 has two peripheral cables 6,6' and two di agonal cables

8,8 EXte“di§ﬂ1§§?i@hé@m60rcsbh§15cbeymsﬁnekplandtnancbynéh@ cabl e 6'

bet ween RU and corners, cable 8 between LB and RU corners and cable 8"

bet ween LUrelbowBngotatters: VWUl e Erfti-bandshpwertheLBB=cdeddrhendoki ng

frominside the container), Figure 5 shows the LU corner |oqgking fromthe

out si de, bubttom, sRBpki cightehasipnanariosnfi §ir & &ightrhsddidotd®mo show

t he RU cor ner | ooki ng fromthe inside
- It will be further presumed that the curtain 1 has two

peripheral cables 6,6' and two diagonal cables 8,8'
extending as follows:. cable 6 between LU and LB corners,
cable 6' between RU and RB corners,'ceble 8 between LB and
RU corners and cable 8'-between LU and RB corners. _While
Figufe"l'shOWS“the LB corner (looking from inside the
container), Figure'S shows the LU.corner looking from the
outside, but for simplicity of explanation Figure 5 will
be deemed to show the RU corner looking from the inside.
An RU bellcrank 16 is attached, via a pivot 17,
to the confainer frame in the RU corner thereof. The
bellérsnk 16 has a first arm provided with an opening
.accommoda%ing an adjustment screw 18 to which is attached
the perlpheral cable 6', and a second arm provided with an
opening accommodatlng an adjustment screw 19 to which
ettached the diagonal cable 8. The distance between the
axis of. the opening in tﬁe,second arm (which is also the
axis of the cable 8) and the axis of -the pivot 17 will be
referred to as offset 20, and the distance between the
axis of the ¢ penlng in the first arm (which is also the
axis of the cable 6 ) and the axis of the pivot 17 will be

referred to as offset 21. The cables 6' and 8 are so




An RU bellcrank 16 is attached, via a pivot 17, to the container frane in

- tATeNWRU corner thereof. The bellcrank 16 has a first- arm provided with an

ng-f ng accommodating an adjustnent screw 18 to which is attached the
rypheral cable 6', and a second arm provided with an opening. )
actommodat i ng an adjustnent screw 19 to which attached the diagonalﬁeybLe
8. The distance between the axis of_t.he opening in the second arm (vhiofi is
al so the axis of the cable 8) and the axis of the pivot 17 will be referred
to as ebhaettdqd bvINdhHells Feypuwis ietapBthenBESr&fst e 2pENIG9 in the
first .arm(which is also the axis of the cable 6') and the axis of the

pi vot 16 whiel bled licefamils dd tthats widrsethe lour Fdibn crbi @€Sc Bos@dagaar e so

~connected by their respective adjustnment screws 18 and 19 to the bellcrank.

16 t hatowireptilye adjuistied Lhes ratisedfinternioestiyy it usdslles he' rati o of
tensions in the cables 6" and 8 is equal to the ratio of the |ever offset
20 andaad, 8i gsoequalf ticcttihen. ratie afettet ileverd o¢fifsetir2@iand 20, cl ose the
| ower QOrners'nOW/requires | ess effort. On closing the LB corner the _
t ensi oA8BATANE dirigdisn.caflhe ®renatipn mbH e t¢erRuimel | toank causes t hat
bel I crapk to rotate because the peripheral cable 6' on that bellcrank is. :
connecfeé@seo thee IrWedoGImefs APW FetirehskesRffoRt ef ore provi des no

he .corner

_ re.gctl ng tensi on'D Simlar lgy’t te on exertteiqd on the r?e“ p.herall cabl e 6 in

n closin he Tension on its -
diagonal cable 8 écting through-the-RU'bellcrank causes
fhat bellcrank to rotate because the feripheral cable 6'
.on that bellcrank is connected to fhe RB corner which is
not closed and therefore provides no reacting'tension.f
Similarly, tension exerted on the peripheral cable 6 in
the LB corner causés_the LU bellcrank to rotate because o -
the diagonal cable 8' on that bellcrank is connected to
the RB corner which.is not closed.

"On closing_the RB corner the tension on its
diagonal cable 8' acting through the LU bellcrank causes
~that bellcrank to rotate, generating a tension in_thé
peripheral cable 6 attached to that bellerank until that
bellcrank is "balanced" with the correct ratio of tensions

.iﬁ the.cables 6 and 8', and similarly with the peripheral
cable 6' from the RB corner to the RU bellcrank balancing
the other diagonal cable 8. |

Thus the same final tensions are achieved as if
the cables had been rigidly attached to the structure at-
their upper ends, -but the closing of the second corﬁer;'in

the above example the RB corner, requires less effort



the LB corner causes the LU bellcrank to rotate because the diagonal cable.
8-~.on that bel|crank is connected to the RB corner which is not closed. On \|Y
closing the RB corner the tension on its diagonal cable 8 acting through
the LU bell crank causes that bellcrank to rotate, generating a tension in

t he per¥pleral cable 6 attached to that bellcrank until that bellcrank is
"bal afiged" with the correct ratio of .tedsions in the cables 6 and 8', and
simlarly with the peripheral cable 6' fromthe RB corner to the RU

bel | cr ank sixcacdach t ¢rbbe Heas dhabonaer cheffegtiTalislengtbatbroighl

tensions are achieved as if_the cables had been rigidly attached to the :
structur e HetaRsocipped eelitcrank sectbabsihg effentivecOadifénmes” in the
above exanple the RB corner, requires less effort -8- since each cable
has a lcnégg redye’di ve" length through the associated bellcrank so that

peri pheral oabl oo el <oT 897 oFES dEneHEFPEGRRY: RAT BEFLPRECEL §2BLABe the
U5 angledf SELEE (BroCl FRCFRRY Frbhine T ReEEragPe bn BresRephoomlt by
the bell crafis A% S04 25H 600t NG £ 2B 8bAEE -81AYS! UaBn2beRPbPhAK?Es 23
) désighed sd that its angles of rotaﬁion either way from
its mid-position are kept small by the bellcrank arms
contacting the container structufe at points 22, 23
(Figuré-s) or by proviéing-fixed-or ad justable stopsl
When the_belicrank is thus prevehted from rotation, the
cables then act as if they were attached directly to the
container_structure. ._ _ . _ _ : o _ § -
It will be appreciated that instead of a cable
some other."strand"'may be used, e.g. a wire or rope. The
strands may be combined with resilient or non-resilient

tensioning means.



. - (Figure 5) or by providing fixed or adjustabl-e steps. Wen the bellcrank is
us prevented fromrotation, the cables then. act as if they were attached

' kﬁ'ectly to the container structure. It will hat |nstead of

a/cabl e some other "strand" may be used, e.g. a W re The’ sg rands
~Tray be conbined with resilient or non-resi IH'”EM“ mmans Al VS
1. A cover for an opening kg-a car gol I over coan¥3|ng
a flexible curtain secured al ong a portion of the perlphery of the opening
to t hemIMsti ner, wherein-the curtain has at its sides and | ower portion
peri pherar tunnel s accommodating at |east one peripheral strand, and at ‘its
back ingclined tuknebsenctormadadpeniag Leaat cemgobcanitad rem,artds t he
curtain including at its lower portion spaced apart fittings each including
' gui di ngpvenncomprel 9ingt & afheriblecanstatn seeusedasdongaad a first part of
a two-part over-centre clip, said first part being engageable with the -
seconcpgetionfof hthel pprlpheryeoﬁn&hpaplpemn&; tat theheopntainer cont ai ner
wi thin or adjacent the opening cover according to Caiml
wher eivherein uthe ﬁurtaénbbaﬁnﬂﬁaﬂﬁ§ Séé?én@ﬂﬂaﬂ-%’ﬁd‘ PeTtdeR said fir st

part of said clip in each bottom_,corner, each said flrstﬂﬁﬂt
peripheral tunnels accommodating at least one peripheral

" strand, and at its back inclined tunnels accommodating at
1east two bracing strands,'the curtain inclﬁding at its
lower portion épaced apart fi#tings each including guiding
means and/or attachment means for the strands, and a first
part df a two-part over-centre'clip; said first part being
engageable with the-secbnd par% of the clip, the second
part being attached to the container within or adjacent
the opening.

2. A cover.accotding to Claim 1 wherein the curtain
is substantially rectangular and has one said first part
of said clip in each bottom corner, each said first part
cooperating with a respective one second part in the
bottom corner of said opening. |

3. 'A cover according to Claim 1 or 2 comprising at
least tﬁa pivotally mounted bellcranks to one arm of each
bellcrank being attached one end of one said peripheral
strand and to the other arm being connected one ehd of |

one saidﬂbraéing strand.



esum—

cooperating with a respective one second part in the-bottom-corner of sai

openi ng. 3. . A cover according to C aj nggpl Ng at | east
two pivotally nmbunted bell cranks to one -ar ?”m H%M mn@""{‘k bei ng
e 0

attached gne end of ,one said peripheral strandctnd te t her arm bei ng

conneg#¥@™one end of one said bracing strand. 4. A cover according
to dakmd, 2-or 3 wherein at |east one end of at least one of said cables
is attached to tension adjustment nesrfd 5. A cover for an opening in a

cargo contai ner constructed,_ arranged and adggt ed to operate substantially -
as herei d.desci fayed t#eeat&ing do tGLaiR acchrpuny i vhERREWI3ls. The text
of the specification has_been reproduced by photocopying the a gl icants

ori gi nal epfts@negiend |9f @l keafrtione e faltRaRied Wi%’ﬁt%ﬁ?g i fficult

to read.: The orjginal, typescript containing these anendments may be
in'specte&%.ﬁ%@%}@ﬂgé&&ﬁnﬁ Wgeqi“aq‘em Ofice. - |

5. A cover for an opening in a cargo container

constructed; arranged and adapted to operate substantially
as herein described with reference to the accompanying

~drawings.

The text of the spesification huboﬁ:cmdmod by photocopying the applicants original
typesczipt. It say contain & few sammdnents which sre difficalt to Tesd. The original
mnmweqmcm.muwumwmm'mc:mrsmt-m



