1/ JAN 2005 WO 01/96203 PCT/ GB01/ 01318 LOAD HANDLI NG PALLETS AND LQAD
STRAPPI NG MEANS This invention relates to | oad handling pallets and | oad
strapping neans. It is known to provide a reel unit for incorporatipthg @5
| oad handling pallet, e.g., a 4-way pallet, conprising a housing, a s #
rotatably nmounted within the housing, a drumnounted on and rotatable with
the shaft, a strapping strand, e.g., a strap, wound on the drum an

openi ng iWobp&p30usi ng through which the strapping stprpagedn®eges,
attachnment nmeans on the free end of the strapping. strand for securing the

strand tea |load on a pallet or for securing to anchorage neans on a pall et
after passing the strand over a Iogd on the pallet, a rewind spring coiled
round the shaft al ongside the drum*® stop neans preventing the attachnent

means bei ng drawn thro t i | t ousing by the action of

t he re\/\l'r%gW%NGfﬁw§é{ﬁ%gﬁg§nW\mphﬂﬁﬁgedrum and rotatable with
the drum and shaft, with a paw for en I n Sﬂeﬂeth on the ratchet to stop
or prevent ptisinyeption relaes &g &oasﬁaﬂ@mem%@%aag? OSHEPRPe ReeNkans for
effecting engagenent of the pawl with the ratchet, and manual | y- operabl e
means is pr dus Bremiritoprovidereseeininit fortimrerparatinnon adoad hastingRaletthe: pawl  has
been engaged with a tooth on the ratchet. A pallet is described in EP-A-0
585 832, Wividy pafied, comprisings2 housény, al sbafysitatebly pamsited wikhie 10s hsebio@: dne si de of
the load receiving platformof the pallet, the strapping strands are

straps, g@Rtndlieddr 21 1BREbICWHtEe 8hst, atpppihg stramy @ge e sirapyiwolnd
ski -tensioner type anchorage neans in housings secured al ongsi de spacer

bl ocks _peliideaPBRatid f indhdfiref idigh Bihihfine Brapineestnatiensirges, t ensi oni ng

devi ces coul e incorporated inthe "straps, or in the reel units, one

form of Féahc\% 'eﬁ& {nﬁéné‘é‘ﬁ( e e;rﬁg?tﬂ% %\%ﬁ:ﬁiﬂ@_@trﬁﬁ@?&@ééﬂrﬁlg iMé kiRaridieadr um and

rot at ab e druman a second pawl for engaging the

?r:ﬁfjgl F ggggla;n%ﬁ%%gfoﬁ'%&m% td %cﬂé@ﬁ@ﬂ&aﬁs%ﬁ é‘ﬁ'all@f afld! Pasdifghe stand
over a load on the pallet, a rewind spring coiled round the shaft alongside the drum,
stop means preventing the attachment means being drawn through the opening into the
housing by the action of the rewind spring, a ratchet concentric with the drum and
rotatable with the drum and shaft, with a paw! for engaging teeth on the raichet to stop
or prevent pulling of the strapping strand from the drum, means for effecting
engagement of the pawt with the ratchet, and manually-operable means is provided for
tensioning the strapping strand when the pawi has been engaged with a tooth on the
ratchet.

A pallet is described in EP-A-0 585 832 with reel units secured alongside spacer
biocks below one side of the load receiving platiorm of the pallet, the strapping strands
are straps, and the attachment means are loops for engagement with ski-tensioner type
anchorage means in housings secured alongside spacer blocks below the opposite
side of the platform. Alternatively, tensioning devices could be incorporated in the
straps, or in the reel units, one form of the latter having a second ratchet conceniric

with the drum and rotatable with the drum and shaft, with a second pawl for engaging

the teeth of the second ratchet io prevent rewind of the strap, a manually-operable



WO 01/962-03 PCT/ GB01/01318 12 JAN 2005 change-over neans bei ng provided
for sel ectivel‘yoﬁj pq’;;ri ng one Dr other of the pawls inoperative, and
tension being applied to the belt by a [ever operated dPfVeBjpitiHi'on engaged
with a driven gearwheel secured on the shaft. Another pallet is dedd ixeH®
in JP-A-10167267 with reel units secured one in a correspondi ng outer side
of each of four corner spacers noul ded2integrally with a |oad receiving

pl at f orm th@] strappi ng strands are straps, and the attachment neans are
| oops whil e %ﬁ@eﬁeﬁw%é’aﬁ%ﬁyd%&@r PRigkiseiWIEnAeTatone cpather oisheleaviaf t he
corner spacers not occupied by the reel housings, which housings also
carry | ever NORECHARI I1tstenyien paing prmieAde thethelt Sy radpeer aiveratacheriveawhisn ar e
engaged with the ratchets. Although the real units in EP-A-0 585 832 can be
readi | y addéagezederihstdrivgn deanales! pailutestcs, thershait. of , whi ¢h are nade of wood,
they are prone to damage because of being |ocated where contact can take
pl ace with forksArgftharipelidt or destritiet! it $R16KS1670R7 Withesebthierseclr@addne Wi | e t he
reel units in JP-A-10167267 are protected sonewhat fromthe forks of fork
L -lii" trucksespyndieg cutprisioe ofrgqaoin aftfeet comet dpacers aboleeds Bpagalywithsuedd pal |l e's
are expensive and so are not likely to replace the mllions of existing
4-way pal | etrsceivng pibgsrm eleestrapdingstizots afet stiass, showe Apchhentdeckeed s US- A-5
423 428 and DE-U-93 16 711. One object of the present invention is,

t heref ore, td@spriote the ancretadecachrstarappoigwithire sia SoufedrsidigeofWwhé Ro@si St i ng
4-way pallets, particularly - but not exclusively - those nmade of wood.
Accor di ng t eptdees proesentpiddnenhd osel h@akgSt WARPiHAgsiNRARSC! BfmUsRem th 4- way
pall ets conprises a cap for placing on a load on a 4-way pallet, -at |east
two strappi mgchstisranidstensitamiagihalblr-epstiten tighp oestt Bagaded twith ReUSidRgs. at
opposite sides of the cap, spring neans for retracting the strapping
strands. hooks o¥ihbigk the el upitis EGfA-0 BES B2rcapips redily added to existing 4-way

pailets, many of which are made of wood, they are prone io damage because of being
located wheare comtact can take place with forks of the fork-lif trucks. 'On the other
hand, whiie the reel units in JP-A-10167267 are protected someawhat from the forks of
fork-lift trucks by being -incorporated in the corner spacers, such pailets are expensive

and so are not likely to replace the millions of existing 4-way pallets.

Further relevant prior art is shown by the documents US-A-5 423 428 and DE-U-93 16 711.

One object of the present invention is, therefore, the provision of load strapping
mezans for use with existing 4-way pallets, particularly - but not exclusively - those méde
of wood,

According to the present invention, load strapping means for use with 4-way
paliets comprises a cap for placing on a load on a 4-way pallét, -at least two strapping
strands refractable through openings into housings at opposite sides of the cap, spring

means for reiracting the sirapping strands, hooks on the free ends of the strapping

strands for engagement with the underside of the platform of a 4-way pallet, tensioning

means for tightening the strapping sirands between the cap and the pallet after



strands for engagenment with the underside of the platformof a 4-way
pallet, tensioning neans for tightening the strapping strands between the
cap and the pallet after 12 JAN 2005 WO 01196203 PCT/ GB01/ 01318 3 27 JAN 2005
i nterposing a | oad between the cap and the pallet, and stop neans ¥o# '
limting retraction of the hooks into the housings when not engaged with a
pallet. Preferably, four strapping strands are provided, retractable into
housi ngs @WB%0@8 each side of the cap; and the positipgngsefoisiBe housings in
the cap preferably causes disposition of their openings to correspond to
the m ddl e spacers of a pallet. Alternatively, the cap may be in the form
of a 'spider' constituted by four hpusings conjoined in a cruciform and

t he housi ngs may be hinged together” at the ends renote fromtheir

openi ngs, to.enable the spider t I ' RGRAGktGHIndl e for
del i ver&'/‘i‘?ﬁ?osmtaa??ff t?%‘”?’i‘ﬁ%ﬁﬁ %ﬁﬁ%?galﬁgﬁéggtﬁﬁqﬁggéaﬁggnﬁany | oads to be
pall eti zed require overall ;@ps tg distri h}ﬁtae Igl{)rappi ng and/ or stacking

| oads, ef the hoglisdptadbe heurngsenABEERIASEE Wh 2R hoar d boxes and/ or
cartons, or caps with depending flanges to enbrace |l.oads nade of a
plurality diretershiy feurdtroppioa sianis, are Wﬁiﬁdb%?fé%ﬁ@sdﬁ“ﬁl"“?!}g%PrcuBéai de the
housings within the thickness of the cap. Each strapping strand may be a
Wi re or omeachnsidesd teccapparel the positiona bl the tousiens I8 Bier &P RISIGHARY ¢SRS 1 eel
within the respective housing and having a short cylindrical core between

annul ar gfsha8iges oF A hpapmps tbycomegporgi tol thenmidsie sapcarnef &/ 8RYAY  di anet er
of the rope, so that the rope will be wound spirally on the core, the axis

of the nRehafiRiy)%he BSS ﬁ%?cﬂeqldhﬁé fdr dfhe'spidae catstiuten &y ddurthrusiogp, the core
being on a shaft rotatably nounted within the housing, there al so being

provi degdl; iﬁ%%%@d&&ﬂ%n&%lrﬁgsiﬁ%tm be tiegehiabéthed aintysiedds témoteeel , st op
nmeans | rm’'ting the extent to which the hook can be

from their openings, to enable the-spider to be collapsed into a compact bundle for

delivery or return to a distributor.

However, because many loads to be palletized require overall caps 1o distribute
strapping and/or stacking loads, e.g., products such as foodstuffs in ;ardboard boxes
andlor cartons, or caps with depending flanges to embrace loads made up of a plurality
lof boxes andfor cartons, it may be convenient to provide the housings within the
thickness of the cap.

Each strapping strand may be a wire or non-metallic rope retractably wound
spirally on a ‘thin’ reel within the respective housing and having a short cylindrical core
between annular flanges spaced apart by negligibly more than the overali diameter of
the rope, so that the rope will be wound spirally on the core, the axis of the reel being
perpendicular to the general plane of the cap, the core being on a shaft rotatably
mounted within the housing, there also being provided a rewind spring coiled round
the shaft alongside the reel, stop means limiting the extent to which the hook can be
drawn into the housing by the action of the rewind spring, a ratchet concentric with the

reel and rotatable with the reel and shaft, with a pawl for engaging teeth on the ratchet

{o stop or prevent pulling of the rope from the reel, and manually-operable means for



drawn into the housing by the action of the rewind spring, a ratchet
concentric wwth the reel and rotatable with the reel and shaft, with a
paw for engaging teeth on the ratchet to stop or prevent pulling f@&%
rope fromthe reel, and manual | y-operabl e neans for 12 JAN 2005 wol d1) 3
PCT/ GB01/ 41318 4 tensioning the rope when the pawl has been engaged wth a
tooth on the ratchet, particularly characterized in that each tooth of the
rat chet hgg @M - engageabl e face inclined forwardlperfgeeiaibiss radially
inner end with respect to a radial line fromthe axis of the shaft through
said radially inner end of said face and with respect to the direction of
unwi ndi ng of the rope fromthe reel 4 the pawl has a conplenentary face for
mut ual engagenent with said face of any one tooth of the ratchet, the paw

| | ded wi .ng- |.oadi i | f
s Drovigdedod e BBL ISR\ RALANOIANS Hidled WA birOReRBTLRAEANS [ Or

I pring- over between urging the paw

I nt o engage t with the ratchet, and_.towar a ot ' t he paw
clear o a‘%ﬁggrpva?@%%%“%‘ﬁ'a trixa:]]e{anﬁhtpoﬁ{g "“%&\A%Ggﬁi?-ag%%?’a rﬁggr{}ag)?]egflag%i ng means
is by way of a separate wench engageable with ong ﬁ,nd of ﬁhe shaft. The
angl e oinciined fopsarabyrasy itsrdiplly Kver end Wik iesped it GAR!fRe Famdhe s s
preferably at least 100 to said radial line fromthe axis of the shaft.

Havi ng iohthe shafetiraugh said easialiy ininer end of seidfrce@nd adth respes! PdaRIGERFIAN pal 1 et wit h
the manual |l y-operabl e change-over neans for the spring-Ioadi ng neans of

t he pawbf eetinding ohibledopeieom thal reel, trerpasil hasha cemplementary feee fosputeasin be
unwound fromthe reel, as by pulling the hook, to whatever extent is

requi r edngigdme @A Kiid fge bPasy b tbethaf ther ratthen teheawl paproeitedwithhe hook,
t hen the manual | y- operabl e change-over nmeans is set for the spring- |oading

means t Quif@IRakitg Madts With MafRgpapERble Mebis foheharafirghiie, effebeofethpon t he
manual | y- oper abl € tensi oni ng neans can be operated to tension the rope.
Because

of the tsggﬁ%-i%?i@fg&é?%e&%ﬁlﬁaﬁm@ Yav/NAtbichgEgdriie sithfthé Feetcishdand any one
towards a position holding the pawl clear of the ratchet, and in that the
manually-operable tensioning means is by way of a separate wrench engageable with
one end of the shaft. The angle of inclination of said face of each tooth of the ratchet
is preferably at least 10° to said radial line from the axis of the shaft.

Having installed this reef unit in a cap to bear on a load on a pallet with the
manualiy-operable change-over means for the spring-loading means of the pawl set to
hold the pawl clear of the ratchet, the rope can be unwound from the reei, as by pulling
the hook, to whatever extent is requifed or to enable the rope to be secured 1o the
pallet by the hook, then the manually-operable change-over means is set for the spring-
loading means to urge the pawl inio engagement with the ratchet, whereupon the
manually-operabie tensioning means can be operated to tension the rope. Because
of the mating complementary inclined faces of the pawl and any one of the teeth of the
ratchet that it engages, the manually-operable change-over means can be set to the
position in which the spring-loading means urges the pawl towards the position clear

of the ratchet but without withdrawing the pawl from the ratchet until, when it is desired

to release the load from the paliet, slight additional tensioning of the rope. effected as



ratchet that it engages, the manually-operabl e change-over neans can be set
to the position in which the spring-Iloading neans urges the paw towards
the position clear of the ratchet but w thout withdraw ng the pawi Z yamus
the ratchet until, when it' is desired to release the load fromthe
pallet, slight additional tensioning of the rope. effected as 12 JAN 2005
WO 01/ 96203 PCT/ GB01/01318 5 by neans of a separate wench applied to the
shaft, theoapmeequent slight rotation of the ratchetPCCaBse®3iBhe nating
conpl ementary faces of the pawl and the engaged tooth to be separated
enough for the spring-loading neans to withdraw the pawl clear of the
ratchet, whereafter the hook can be;released fromthe pallet, so that the
rewind spring is free to act on the shaft to enable the rope to be rewound

on tot T ATl ' ' blgish bt € t ongue
f or med Fﬁ@é%’gaqlayﬁaaﬁé%g’h %Ewéaqgng the! %%ﬁﬁb@gﬂpéeﬁ? rr:{lbrl e ?ﬂange- ovglrJ

i knob t he f |
Tovabl cPPTBHIBRAREF B8 BRrg prerRryEes Y e Pa GRS HobRe B e e of

the projection, and the projection, is preferapl resili Because of
t he 'thi%ﬁé@ﬁ‘a” alpd %neghfapﬁhsépnngal%%{w m%?”? l@e‘?'g‘dﬁaﬁ@{%}aﬁﬁ%g%@?%% ed on a
single shaft within a housing, with a single rew nd ring,, ratchet and
pawl , t reichetwhetspleritheeookicembe ieleagaidTany thedaliet, &0 ﬁ%a@dsﬁg‘dﬁ&% provi ded
at sides of the cap adjacent to each other, a sim|ar double-reel unit

bei ng pisdrdededict v thespet ta enabisethi nepe tatbetravwounst oete héveehdj acent si des of
the cap. Alternatively, each strapping strand may be a st raP, t here being
within the Thespeagioadinhmesns i pefesbiyet flepivietenope famed idlpgrevwith he housi ng,
at one end of which is the opening; a crosshead slidable along the guides
t owar ds trawa WA tHe manUaieopepiiinttagge-biee neaos shspriselsal kngbrenithe freeonst i t ut ed

by crossbars of graduated dianeters; a fixed array of graduated crossbars
adj acentynt Benaresetd teNskwimdnbelyaoebhgirém ane tshie of a projection on the
housing to the other side of the projection, and the projection is preferably also resilient.
| Because of the ‘thinness’ of such a reel, a pair of reels may be incorporated on
a single shaft within a housing, with a single rewind spring, ratchet and pawl, the two
openings from the housing for the two ropes being provided at sides of the cap adjacent
to each other, a similar double-reel unit being provided for ropes o openings at the
other two adjacent sides of the cap.

Alternatively, each strapping strand may be a strap, there being within the
respective housing ﬁarallel guides between ends of the housing, at one end of which
is the opening; a crosshead slidable along the guides towards and away from the
opening, the crosshead being mainly coﬁstituted by crossbars of graduated diameters;
a fixed array of graduated crossbars adjacent the opposite end of the housing from the
crosshead, the axes of tﬁe crossbars in the crosshead and the fixed array all being in
a common plane with the smallest diameter crossbars being the nearest to each other,
the strap having its inner end secured to one of the smallest diameter crossbars and

being lapped in multi-purchase array round the other smaliest diameter crossbar and

each successively greater diameter crossbar in the crosshead and fixed array in turn,



crosshead, the axes of the crossbars in the crosshead and the fixed array
all being in a comon plane with the snallest dianeter crossbars being the
nearest to each other, the strap having its inner end secured to one of
the smal | est di ameter crossbars and being | apped in nulti-purchase1dr jJAN/2005
round the other small est diameter crossbar and each successively greater

di aneter crossbar in the crosshead and fixed array in turn, 12 JAN 2005 WO
01196203 WQPI/BB1/ 01318 6 and with the final |ap of PCREBYHY energi ng
fromthe opening in the housing, and spring neans to urge the crosshead
away fromthe fixed array; the total length of strap that can be
acconmodat ed being principally depdéndent on the nunber and | engths of |aps
bet ween the crosshead and the fixed array, and the nunber of |laps being

det er miandawithiiye ineblapohtbe siran erpereisg BaMdne PPANNS 1B S RAENS. 2N PG pe 1 xod
array (e.g. three crossbars in one and two in the other %iving five |l aps),
t he di anedrerts unje theerassheabaway foom thedixed erray the letali engtist sieap Bakh

consistent with being strong enough to carry the loads in the strap

gener at e gayactdremedtediseimpaingipalihdependars bartiss nimbayand iengthecefdaghead and in
the fixed array, other than that snallest one to which the strap is

Secur ethe the oo eRtiant el afray drld the spabér df dapsi tebing deterelsedf t he
crosshead slidable along the guides or side cheeks secured to or integral

Wi th ON 60 ﬂuvﬂﬁerto? Ero&%éfé iA¥e PEsshOsEardin Bk ixsd aﬁd}ga.lgnﬂ%éoaomw ot at abl e

and pr wth lowTtriction surfaces. The guides may be channels al ong

cor  nosh AL AT B AT AL GTRRTE B et R e e e
oo BRSO b g SFoR el gy R LY (e
be 2 | ey SEanAly Bylnd oG Meguer -centre ocking
The crossbars, in both the crosshead and in the fixed array, other than that
smallest one fo which the strap is secured, may be rollers rotatable with respect to side
cheeks of the crosshead slidable along the guides or side cheeks secured to or integral
with one end of the housing; or some or all of them may be non-rotatable and provided
with low friction surfaces.
The guides may be channels along which slide wings on the crosshead and
accommodating coil compression springs. Alternatively the guides may be bars
passing through the crosshead and encircled by coil compression springs.
Alternatively, the spring means may be a tension spring or springs.
The tensioning means may be a lever mechanism with an over-centre locking
action, or with a rotational device within the hou_sing adjacent the opening with & push-
lock action or spring catch.
The stop means for preventing the hook being drawn through the opening into
the housing may be afforded by making the hook wider than the opening, and the latter

may be reéessed within the housing end so that the hook will not project significantly

therefrom when the strap is fully retracted. Alternatively a recess may be provided in



action, or with a rotational device within the housing adjacent the opening
with a push- lock action or spring catch. The stop neans for preventing the
hook being drawn through the opening into the housing nay be affordgd dﬂN2W5
maki ng the hook wi der than the opening, and the latter my be recesse

wi thin the housing end so that the hook will not project significantly
therefromwhen the strap is fully retracted. Alternatively a recess nay be
provi ded wiooi@208AN 2005 WO 01/ 96203 PCT/ GB01/ 01318 7 PCTie@omder si de of the
cap or lid for engagenent by the hook. Each hook preferably has two prongs
spaced apart by at least the wwdth of a mddle spacer of a pallet, so that
the prongs can engage the undersidejof the platform one to each side of
the spacer, without being in danger of damage or dislodgement by the forks

of a fogie] ﬁJe?sné}éb'ﬁKe cSPBMRIoES dbembhaly thohosingaged with a pallet the

hooks engage t housi'ngs around "t he opening, the housings thus

consti tutin éé}gp Oéko;ﬁ’re Nfias AFbrbAG ﬁa%%@amﬁﬁéi 8y &t REEftRE Akt of gcessed wi th

respect to t e €s o e cap, sot en not engaged with a pallet

t he hooks re shrqude { he si annot cause
injury HEOPRFRATRNIA P tgﬁt%\?r%\gs%%rifeﬁ%qgte%e ﬁﬁs'%ﬁﬁa?%gg and/ or
with a pallet, for convenlen en return| to a

di st ri b@PBio eaghsidg ol hi§TAESET W ‘;?ﬂ H'\ég] 'WQC'BFﬁB?%{t amﬁg? Réeigglapgénb&ﬁ%r\{abl e the
cap and/or load secured thereby on a pallet to e trac@é raced. Three
embodi mine forkstof erferkrlifutesski &PWW"P"*H@WB‘%”@&EPQ ‘H'”_‘ B>Pa @’eo?"" anpl e

only, with reference to the acconpanyi ng draw ngs, m ure 1 is a
per specWegwiW@fSiwsomWH%ih&mﬂtﬂlsnﬁ’@ hausings Hevs WM‘BQ\ & ﬁ‘E’ rporating a
pair of units in which retractable straps are stored; Figure 2 is a
per spec trheams\dnewhe treningg atehelemblyrkesisgd with Tesnsciiodhe sides Pige 520 0ad
so that when not engaged with a pallet the hooks are shrouded within the sides of the
cap where they cannot cause injury to personnel.
The cap may be nestable within similar caps andfor with a pallet, for
convenience when returning caps and pallets to a distributor.
A transponder may be incorporated in the cap, 1o enable the cap and/or load
secured thereby on a pallet to be tracked or traced.
Three embodiments of the invention will now be described, by way of example
only, with reference to the accompanying drawings, in which:-
Figure 1 is a perspective view of a cap in accordance with the invention
incorporating a pair of units in which retractable straps are stored;
Figure 2 is a perspective view showing the cap of Figure 1 in use securing a joad
on a pallet;
Figure 3 is a plan view of a cap in accordance with the invention incorporating
four units with retractable straps;
Figure 4 is a fragmentary perspective view of part of Figure 1 to a larger scale;

Figure 5 is a fragmentary perspective view of the same part of Figure 1 to a

larger scale and with the top part of the housing of the unit removed;



on a pallet; Figure 3 is a plan view of a cap in accordance with the

I nvention incorporating four units with retractable straps; Figure 4 is a
fragnentary perspective view of part of Figure 1 to a larger scale; Figure
5 is a fragnentary perspective view of the sane part of Figure 1 to a

| arger scale and with the top part of the housing of the unit rermV'F?;JAﬁUDS
JAN 2005 WO 01/96293 PCT/ GB01/01318 a Figure 6 is a fragnentary

perspect i W oybyy of the same part as seen in Figure 2crGsadimmsger scal e and
again with the top part of the housing renoved; Figure 7 is a fragnmentary
perspective view of the other end of the unit with the top part of the
housi ng renoved and the exposed pargs of the mechanismin positions
corresponding to Figures 1, 4 and 5; Figure 8 is a simlar viewto Figure 7

but _showi ng &, i ' b 1 Esqroassag ihGFigrgur es 2 and
g #@Ergeqxng%sfﬁ%n%%éﬁ pé\a/r@;raél_ﬁ% i@ the@infeeparoasise in Fidtrgur es

6; Figure 91 ong ertical section through both ends of the
unit with the arts of the | ' | I o:d w4 r esponding to Figures
1, 4 anat%?lﬁpﬁﬁ?c@}elﬂﬁigaé{“@ﬁfﬁpg% éélneé/vﬂ?gﬂ%%ﬁreﬁb but showing only the
outer end of the _unit wth the parts .of eehaR | hitRAS thé ons

cor r espondi ngoYs 7FF§JWQE‘EQ{‘J§% r ,ec{'ﬁ ‘Sg‘?'é*% I's raéﬂgigztEjﬁreadrrr}#g?i cihpl an vi ew of
a cap in accordance with the invention incor rrjati nlgarfi&h'fnﬁ LAST abl e

st rappi tap pesipd e rﬁ“@l‘?ﬂée@?\’qua”g tg E’&’oé?%%{?ﬁ%ﬂ BFeERE eap chs FPI gure 11;
Figure 13 is an enlarged detailed fragnentary section on the line A-Ain

Fi gure torrespiopding ta Figsorsred®Ads to Figure 11 but shows the strapping ropes

drawn out to _ ' N
Figure 8 is a similar view to Figure 7 but showing the exposed parts in positions

corresponding to Figures 2 and 6;
| Figure 9 is a longitudinal vertical section through both ends of the unit with the

parts of the mechanism in positions corresponding to Figures 1, 4 and 5;

Figure 10 is a similar view to Figure 9 but showing only the outer end of the unit
with the parts of the mechanism in positions corresponding to Figures 2 and 6.

Figure 11 is a diagrammatic plan view of a cap in accordance with the invention
incorporating four retractable strapping ropes;

Figure 12 is a side elevation of the cap of Figure 11;

Figure 13 is an enlarged detailed fragmentary section on the line A-A in Figure
11;

Figure 14 corresponds to Figure 11 but shows the strapping ropes drawn out to
secure a load on a pallet; and

Figure 15 is an enlarged fragmentary plan view of part of Figure 14 showing the
detail of tensioning-locking mechanism for two of the ropes.

in Figure 1 a rectangular cap 11 having flanges 12 along all four sides has a
recess 13 accommodating two units 14 for retractable straps 15 (only one being visible)
for use with a paliet 16, see Figure 2, for securing a load 17 thereon, each strap having

at a free end thereof attachment means in the form of a two-pronged hook 18 having



secure a load on a pallet; and Figure 15 is an enlarged fragnentary pl an
view of part of Figure 14 showing the detail of tensioning-Iocking
mechani smfor two of the ropes. In Figure 1 a rectangular cap 11 having
flanges 12 along all four sides has a recess 13 accommpdating two nhhs &4
for retractable straps 15 (only one being visible) for use with a1gal e
16, see Figure 2, for securing a |oad 17 thereon, each strap having at a
free end 186403 at t achment means in the formof a tWSTEBSHYE® hook 18
having 1 2 JAN 2005 WO 01/96203 PCT/ GBO /01318 9 its prongs 19 spaced
apart by at least the wdth of a mddle spacer 20 of the pallet so as to
be able to engage anchorage neans 2% constituted by the underside of the
platform22 of the pallet with a prong to each side of the spacer. In

Fi gure &spronge 19 spacedapatt by eblensidhs wighh 4i3XmidtiispateZ2hofdumpaliehss ng f our
units 14 for retractable straps(none being visible) for use with a pallet

(not sh@wny bienabis tdTehgHgeBitRGage tndang 21sdopetuied Hyi tharumdersiuat ofahé or di ng
greater secureness of a load on the pallet. The construction of a unit 14

and its b $FTheldailctvaitcd Soh%h bdch sidd @thelSsacend al so for retracting
Its strgﬁr%\;hvﬁpllz nov%%eedescr?rgeg i n detail V\n%‘?\ reference to Figures 4 to

10. The unit | | ih& | ower part
23 and an uIB]p'fe}gl&%a@rD% &%’zﬁ’ﬁ%%ﬁ”fégpgé%%gﬁ%?%ﬁg?? E%}%nﬂg?bl%eh%foufhe housi ng,
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of grad%%gggbgrossbars 31, 32 adjacent the opposite end of the
The construction of a unit 14 and its mechanisms for tensioning its strap 15, and
also for retracting its strap, will now be described in detail with reference to Figures 4
to 10.
The unit 14 comprises a housing formed by separable parts, a lower part 23 and ‘
an upper part 24, parallel guides 25 longitudinally of the housing, an opening 26
adjacent one end of the housing for emergence of the strap 15 stored within the
housing; a crosshead 27 slidable along the guides towards and away from the opening,
the crosshead being principally constituted by crossbars 28, 28, 30 of graduated
diameters; a ﬁx.ed array of graduated crossbars 31, 32 adjacent the opposite end of the
housing from the crosshead (i.e. adjacent the opening 28), the axes of the crossbars
in the crosshead and in the fixed array all being parallel and in a common plane with
the smaller diameter crossbars 28, 31 being the nearest to each other; the strap 15
having its end remote from the attachment means 18 secured to the smallest diameter
crossbar 28 of the crosshead 27 and being lapped in multi-purchase array round the
other smallest crossbar 31 and each successively greater diameter crossbar, 29, 32,
30 in the crosshead and the fixed amay in turn and with the final lap emerging from the

opening 26 in the housing 23, 24 and being secured to the hook 18, spring means



housi ng fromthe crosshead (i.e. adjacent the opening 26), the axes of the
crossbars in the crosshead and in the fixed array all being parallel and
in a comon plane with the smaller dianmeter crossbars 28, 31 being the
nearest to each other; the strap 15 having its end remote from thet? JAN 2005
attachnent neans 18 secured to the smallest dianeter crossbar 28 of the
crosshead 27 and being | apped in nulti-purchase array round the other

smal | est YOELEMHMF 31 and each successively greater diRGRGRIIOBIOSSbar, 29,
32, 30 in the crosshead and the fixed array in turn and with the final Iap
energing fromthe opening 26 in the housing 23, 24 and being secured to

t he hook 18; spring neans 12 JAN 2036 WO 01/96203 PCT/ GBO /01318 10
constituted by coil conpression springs 33 to urge the crosshead 27 away

f rom t heonstituted By coll\cosibression shamgs 3Blip B that mpssean 27 3val fondthei ting t he
extent to which the attachnent neans(i.e., the hook 18) can be drawn into

t he housixag dmeytdiereseba@ra10821 siep nfeBhé BY fFRAAENG i &dehtne whidstiBead away
fromthe fixed array; and manual | y-operable neans 35 (to be described in

detai | RHESHR Mbahddle, HEMSIRABNGN RS AR ihe he%eéﬁgptﬁe%ﬁo#%éng and the
| Spose or

attachnment neans after the strap has been securing a |load on
a pal | et i i . ﬂ?? | ]y- r.ahl 510N means 35
conpris%gngf@éggé-'#Qﬂgég#%ﬁ% ?&ﬁﬁﬁun gg&%%?ggféﬁgpﬁypﬁgféﬁﬁéﬁgarray of
crossbar §gggyge t.h r nd the., o enkgﬁﬁ%G U shaped
| ever 3 e@ﬁ&g’?\ﬁéﬁ rsa Q ' pa'r ac[éfaé'l p?%%e%{lexrc@ﬂ%'gé'w p;peaﬁ@p %%en"’kggt ween t hat
cross-pin and tp opening 26 ag% slotted crosshar 39 between the arns
of the NBYEPS kd Tttt REpGass Fg 1 step Bes BhFmdaner Siaptestie be swung,
by nnvgge t of ﬁQe | ever froman inoperative position (see Figures 1, 2,
4, 5 an %ﬂbl%Paeq%%iPHB“b ‘9% <n (see Figures 6 and 10), from a position
renote fromthe cross-pin Ssee_ particularly Figure 9) to afposition
cl osel y adj ateniaprrllyqrstable lensipaing means e GPraplises a5rges-ainfh)ixedine sl ot 40
in the crossbar 39 being of a width and di sposed such that when

mounted parallel to the fixed array of crossbars 31, 32 and between that array and the

opening 26, a U-shaped lever 37 on an axis 38 parallel to the cross-pin and mounted

between that cross-pin and the opening 26, and a slotied crossbar 39 between the

arms of the lever extending parallel to the cross-pin and adapted to be swung, by

movement of the lever from an inoperative position (see Figures 1, 2, 4, 5and 9) fo a

locking position (see Figures 6 and 10), from a position remote from the cross-pin {see

particularly Figure 9) to a position closely adjacent the cross-pin (see particularly

Figure 10), the slot 40 in the crossbar 33 being of a width and dispesed such that when

the crossbar 39 is in its position remote from the cross-pin 36 the strap 15 passes freely

through the slot (as shown in Figure 9) and whereby as the crossbar 38 is being swung

towards its position closely adjacent the cross-pin (by swinging of the lever 37 from the

inoperative position 1o locking position) the strap 15 is tensioned by being wrapped

round the crossbar 39 into an S-shape and partially round the cross-pin 36 as the

crossbar 39 approaches the cross-pin (as shown in Figure 10).

The throw of the lever 37 is about 180° and will suffice to apply considerable

tension to the strap 15 after the hook 18 has been engaged with a pallet and slack in



the crossbar 39 is in its position renote fromthe cross-pin 36 the strap
15 passes freely through the slot (as shown in Figure 9) and whereby as
the crossbar 39 is being swng towards its position closely adj aceE:2 jb@le?[}%
cross-pin (by swinging of the lever 37 fromthe inoperative positi

| ocki ng position) the strap 15 is tensioned by being wapped round the
crossbar 39 into an S-shape and partially round the cross-pin 36 as the
crossbar ¥®%PEtoaches the cross-pin (as shown in Fi QET&BION38The t hr ow of
the lever 37 is about 180 and will suffice to apply considerable tension
to the strap 15 after the hook 18 has been engaged with a pallet and sl ack
in 1 2 JAN 2005 WD 01/96203 PCT/ GB01£101318 11 the strap has been taken up
by the spring neans 33 urging the crosshead 27 away fromthe fixed array

31, 32. thplstrag has beet BREbn IPYSheByringemEdra\3egingdhe etossheatBF dveayer 37 in
| ocking position, but friction between the strap 15 and the cross-pin 36

may be sl el fBE afrBy 316381 N the lever in locking position, especially if a
ni ppi ng of the strap 15 between the crossbar 39 and the cross-pin 36

results fr OmSthﬁ%; S QR i ﬁ'geafﬁg W%g%?&lﬂgd fohPetaéiﬁrtﬁ’é?éQ@F 339 UGkwd

Cross-pin. Swngrng o ever Is effected by graspi ng the "handl ebar
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the lever as th swi,ng from.i perﬁtive osi,tion to, |ockin osition, in

whi ch | SPERAHGD BROIE HESHAIPeBa-s frogy Pepelosadves of ePRge ed in a

groove 46 between the slots 44 thus protecting it from accidental contact.

The coi |CTeeRaF 82 19 1BR CEQ5F1AIRls 33 are shown encircling rigid strips 46

ext endi ng ) )
Swinging of the lever 37 is effected by grasping the handlebar 41 between the

arms 42 of the lever. In the inoperative position the lever is protected from accidental
contact by a pair of cheeks 43 which are extended downwardly to provide protection
aiso for the hook 18. A pair of slots 44 in the upper part 24 of the housing
accommodates the arms 42 of the lever as they swing from inoperative position to
locking position, in which latter position the handiebar 41 of the lever is accommodated
in a groove 45 between the slots 44 thus protecting it from accidental contact.

The coil compression springs 33 are shown encircling rigid strips 46 extending
the fuli length of the lower part 23 of the housing, merely to hold the springs 33 in p!lace
during assembly, as slight pre-compression in the springs would otherwise cause them
to bow and spring out.

In Figures 11 10 15 a rectangular cap 51 having flanges 52 along all four sides
has & housing 53 accommodating two reel units 54 each comprising a pair of reels 55
on a single shaft 56, with a single rewind spring 57, ratchet 58 and pawl 59. On each
ree] 55 is spirally wound a wire or non-metallic rope 60 extending from its reel 1o an
opening 81 in a side of the housing 53, the two openings for either of the two ropes

from either twin-reel unit 54 being provided at sides of the cap 51 adjacent to each



the full length of the | ower part 23 of the housing, nerely to hold the
springs 33 in place during assenbly, as slight pre-conpression in the
springs woul d otherwi se cause them to bow and spring out. In Figurés]mL2to
15 a rectangul ar cap 51 having flanges 52 along all four sides has a
housi ng 53 accommodating two reel units 54 each conprising a pair of reels
55 on a single shaft 56, with a single rewind spring 57, ratchet 58 and
pawm 59. BPWREAEM reel 55 is spirally wound a wire orPGHERIHEBHEI |ic rope 60
extending fromits reel to an opening 61 in a side of the housing 53, the
two openings for either of the two ropes fromeither twin-reel unit 54
bei ng provided at sides of the cap Bl adjacent to each 12 JAN 2005 WD

01/ 96203 12 other. PCT/@G01/01318 Hooks 18 on the free ends of the rope 60
are agaiothgpr ovi ded with two prongs 19 each spaced apart by at |east the

wi dth of mddle spacers 20 of a pallet 16 (see Figure 14), so that the
prongs can ergaigdSihéhafmmands dithefopet® ¢ agairopnevided with twapioegs d8e to  each
side of a mddle spacer after the cap 51 has been placed on a |oad 17 on
the palehs spaed biet Hyon kastibie Wisith sfoviadié epabeas2( diea paljet $6 Geeffiguret he housi ng
53. Each hook 18 has a wi der span than the width of the respective opening

61 in tRhy) eysitiGe pRAgSEan RYHBE It iRiessieP ot BRatbinTo! ihegalidtnetbent to
whi ch the" hooks can be drawn into the housing. As can be seen in Figure 13

each r e%'ggﬁ?itdﬁgéf rﬁatgglhgéfpla@!r' e Eiecalp SR 1RnidtedTmad laBE7pitveen annul ar

fl anges ange being common to both reels) spaced apart by

negl i gi DLy TRG frelrABRs 5:]“8? P&(v% fglcifzingh@ RB0HbmtAEhE MRPsP EachhdoRat the
eI ng y, W

ropes, wound ‘spira not bind wthin the reels. The shaft 56

rotat abl1§ nggmgun%e??a%ﬂhé#ﬁwem%io?%esr%s;?&ﬂvé 8% ENfRlinefolsthg, gbakabl e with

t he reel

constitute stop means limiting the extent to which the hooks can be drawn into the
housing.

As can be seen in Figure 13 each reel 55 has a short cylindrical core on the
shaft 56 between annular flanges 62 (the middle flange being common to both reels)

" spaced apart by negligibly more than the overall diameter of the ropes 80, so that the
ropes, being wound spirally, will not bind within the reels. The shaft 56 rotatably
mounted in the housing 53 and the ratchet 58 is rotatable with the reels 55 and the
shaft 56, which is provided at one end with a sguare socket 63 (see Figure 15)
engageable -by a separate wrench (not shown) constituting manually-operable means
for effecting tensioning of the ropes 60 after engagement of the hooks 18 with a pallet
16 as described above.

The pawl 5¢ is mounted on a pivot 64 to enable it to be engaged with teeth 65
on the raichet 58 to stop or prevent pulling of the ropes 60 from the reels 55. Each
tooth 65 has a pawi-engageabile face 66 inclined forwardly from its radially inner end
with respect to a radial line 67 from the axis of the shaft 56 through said radiaily inner
end of said face and with respect to the direction of unwinding of the ropes €0 from the

reels 55, and the pawl 59 has a complementary face 68 for mutual engagement with



shaft 56, which is provided at one end with a square socket 63 (see Figure
15) engageable by a separate wench (not shown) constituting

manual | y- operabl e means for effecting tensioning of the ropes 60 &fft AN 2005
engagenent of the hooks 18 with a pallet 16 as descri bed above. The paw
59 is mounted on a pivot 64 to enable it to be engaged with teeth 65 on
the ratchet 58 to stop or prevent pulling of the ropes 60 fromthe reels
55. Each WOd@P§10655 has a paw - engageabl e face 66 i ncliaraeBof/amuar dly from
its radially inner end with respect to a radial line 67 fromthe axis of
the shaft 56 through said radially inner end of said face and with respect
to the direction of unwi nding of the ropes 60 fromthe reels 55, and the
pawl 59 has a conplenmentary face 68 for nutual engagement with 1 2 JAN 2005
WO 01/ 96203468 6 bhe 1ehliBsa o thesratatiet S8 8'he et S%in praidedtvdtt $pri68- of t he
ratchet 58. The pawl 59 is provided with spring- |oading nmeans (in the form

of a fl xR Mehyi e &h oMb BB brahd 69)eRanEn 8lyedrerape chamge-aveans (in the
formof a knob 70 on the end of the tongue novable fromone side to the

ot her of . ad draké nf oPh Rh&FED SHtnd dnd8t thd@nbiesIFotabiS Bdmicae sideabgheng t he
effect of the spring- |oading over between urging the pawl 59 into

;angagen&ngr éf“atﬂgmﬁle%ﬁ%%ﬁﬁgﬁ oéﬁﬁe%é\?inifﬁg‘a@ %Pnggir‘r\]ﬁeihe@ﬁ@@t df thedpimge 15) and

Iovvards a posit1on h the pa _ ~ ratchet (as shown in
oo oy e dind eI gl bRty S 202, 00,
For thesy AUl IRIMgorE=1 g ure] Aecsiny PBBedRe PePh BT Lo o1 ear
o o DS kit SRt AR 850 5 T e BB G Rmeb 0B ©°
extent }sss ofre%%ﬁ itoro(tahdafz 81‘ tﬁg zria?tlcr?et tSQ (ias zgt?ga%% 159 tobs%i r%%}éﬁ ﬁrge éf’frgm Qt%—:li éﬁg 16 as

of the shaft 56.

With the manually-operable change-over means 70 for the spring-loading means

69 of the paw! 59 set to hold the pawl clear of the ratchet 58 (as shown in 'dash-dot’

Jine in Figure 15), the ropes 80 can be unwound from the reels, as by pulling the hooks

18. to whatever extent is required to enable the ropes fo be secured to a pallet 16 as

aforesaid, then the manually-operable change-over means 70 is set for the spring-

loading means 69 to urge the pawl 59 into engagement with the ratchet 58, whereupon

the mam.Jally—operable tensioning means (i.e., 2 separate wrench engaged with the

square socket 63 in one end of the shaft 56) can be operated to tension the ropes.

Because the mating complementary inclined faces 68,66 of the pawl any one of the

teeth 65 of the ratchet 58 that it engages, the manually-operable change-over means

70 can be set fo the position (shown in ‘dash-dot’ line in Figure 15) in which the spring-

loading means 69 urges the pawl 59 towards the position clear of the ratchet 58 but

without withdrawing the paw! from the ratchet until, when it is desired to release the

load 17 from the paliet 18, slight additional tensioning of the ropes 60 (effected by

means of the separate wrench again applied to the shaft 58) the consequent slight



af oresai d, then the manual | y- operabl e change-over neans 70 is set for the

spring- |oading neans 69 to urge the pawl 59 into engagenent with the

rat chet 58, whereupon the manuall y-operabl e tensioning nmeans (i .e.”gﬁN 2005

separate wench engaged with the square socket 63 in one end of the art

56) can be operated to tension the ropes. Because the mating conpl enentary

i nclined &xg)c §2%§ 66 of the pawl any one of the teeth 65 of the ratchet 58
ke

that it e t he manual | y- oper abl e change- over nedf&EB¥B3an be set to
the position (shown in 'dash-dot' line in Figure 15) in which the .spring-

| oadi ng means 69 urges the pawl 59 towards the position clear of the
ratchet 58 but w thout withdrawi ngjfhe pawl fromthe ratchet until, when
it is desired to release the load 17 fromthe pallet 16, slight additional

t ensi oniraghtieh of e ratlePetSeaAuing irrahathgismpeedttarpfadeb G8sEMENtAE awr ench again
applied to the shaft 56) the consequent slight 1 2 JAN 2005 WD 01/ 96203

PCT/ GBO 4 h-3i%fe EQIcRHH 6¥o BE sk atedleRbadh RBiRABSHhG IR MBdATED
conpl ement ary fé@bgsg 68, 66 gf tsh‘geﬁ?)awl %% and ﬁ?e gﬂ%aged tooth 65 to be

t - . n . W
ilegg; aoﬁgt"ﬁ{gﬁr achh%?)raﬂ Bgélscﬁgl:‘:{&tcb)&ta( 'ée'q%gsi ti or?ggﬁg't\}m%h%ﬁ Pﬂgﬁ%ﬁ%of, pal ine in
Fi 5) t 16,
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60 . to b . d to th 5. | ill b i at t hat,
Wi e a B Fetng Rap L= 198 o Bl v Gt e Jeratiebrons SR Re PuP e with 4
-way pallets, the caps described herein can be used with 2-way pallets
especi al PY° BI§SEERi%Ph only two strapping strands each at opposite sides of

the cap, such as described with reference to Figures, 1 and 2 of the
acconpanyi ng it vl gﬁ,ia{ﬁ)gge;claj_e‘d thaj\ wpile s primary object is 10 provide load strapping

means for use with 4-way pallets, the caps described herein can be used with 2-way
pallets especially ones with only two strapping strands each at opposite sides of the
cap, such as described with reference to Figures 1 and 2 of the accompanying

drawings.



WO 01/96203 15 PCT/ GB01/01318 CLAIMS 1. Load strapping neans for use with
4-way pallets conmprising a cap (11, 51) for placing an a load (17) an a
4-way pallet (16), at least two strapping strands (15, 60) retract ‘J?rj

t hrough openings (26, 6 1) into housings (14, 53) at opposite sides M@ﬂﬂfl
cap, spring neans (33, 57) for retracting the strapping strands, hooks (
18) on the fregmengs of the strapping strands for . engagemniisw th the
underside (2 1) of the platform (22) of a 4-way pallet, tensioning neans
(35, 54) for tightening the strapping strands between the cap and the
pall et after interposing a | oad bet weepﬁthe cap and the pallet, and stop
nmeans (34, 61) for limting retraction‘of the hooks into the housings Wen
not engaged m&lg a pallet 2. Load strapping neans as in Caiml.
char act eri zed“"¥St hat f our strapping strands (115, 60) are provided,

t table into_ housi .14, 53 R I - 11,
50) 5 Load st #apBrhg eEAGTAL Proa A o ey st B et TR e

iti f the h [ 14) in t 1 it f thei
Bpeni ngs. (267" PEnaiB BERGAT S e o 8! Bpanel oo SR ba T “(16) -
4, Load strapping neans as- in Claim1l characterized in ttgat L hr,; gap isin
the form of reraciaple dupughe@pssnpt (P I° PYHI SR U‘s%@g‘%‘ O@B?ﬁ'bisﬁéao hea

cruciform 5. Load st rapgi ng means as in Claim4, cg%r?c%%;i zed.in that the
housi ngs ar ecashsafige deesge? e A PHEI IRt 2PRAD BIEFF JHCERERT b PENPRgs, to

B e et ebins SoneC: | SRR DIES Pl [ ey o
characterized in that the cap (11, 51)  has depending flan es (ran]d%’ 52) to
enbr ace | 0ad@2{ 07 4 wareaish 1o BITAERF ¥y SOrOB6RES SDRIGPTEAFTBRE and t he
housi ngs ( 11?&%(\»/23‘? the(;Jl cr:a% a‘r)wtj %‘Yel pglel)ec'! af\?grrinrt]eirgosﬁ;nrg]% Icgah- tg:ei%wntgesnsthg ]::apt et]n% Lﬁea Ba‘.liet,
and stop means (34, 61) for limiting retraction of the hooks into the housings when not
engaged with a pallet.
2. Load strapning means as in Claim 1, characterized in that four sirapping
strands (l15. 60) are provided, retractable into housings (14, 53) one on each side of
the cap (11, 51}
3. Load strapping means as in Claim 2, characterized in that the positions of
the housings (14} in the cap (11) causes disposition of their. openings (28) o
correspond to the middle spacers {20) of a pallet (16).
4. Load strapping means as'in Claim 1 characterized in that the cap is in the
form of a ‘spider constituted by four housings conjoined in a cruciform,
5. Load strapping means as in Claim 4, characterized in that the housings are
hinged together at the ends remota from their openings, to enable the spider fo be
collapsed intc a compact bundi2 for delivery or return to a distributor.
6. Load strapping mears 2s in Claim 1, characterized in that the cap (11, 51)

has depending flangas (12, 52} to embrace loads (17) made up of a plurality of boxas

andlor cartans and the housings (14, 53) are provided within the thickness of the cap.



1 2 JAN 2005 WD 01/96203 PCT/ GB01/01318 16 7. Load strapping nmeans as in
any one of Clains 1 to 6, characterized in that each strapping strand is a
wire or non-netallic rope (60) retractably wound spirally on a 'thlg reeI
(55) within the respective housing (53) and having a short cylindric 12

bet ween annul ar fl anges (62) spaced apart by negligibly nore than the
overall dianeter of the rope, so that the rope will be wound spirally on

t he core,“;ol"b%&@ s of the reel being perpendicular n&gﬁ{(%gua?@e_ral pl ane of

the cap, the core being on a shaft (56) rotatably hin the

housi ng, there also being provided a rewind spring (57) coiled round the
shaft al ongside the reel, stop neans (61, 18) limting the extent to which
the hook (18) can be drawn into tHé housing (53) by the action of the

rewi nd spring (57), a ratchet (58) concentric with the reel g55) and

rot at abl e wi7t ht.asdestrapgihg mednsaaintany®6 of Cldims 1 40 BeaReracisiged Bythehgagi ng
teeth (65) on the ratchet (58) to stop or prevent pulling of the rope (60)
f r om t heagheebpdindstrandia wia vahorymetaticabbe (60 exiactebly) wiund spsalyiaomi ng  t he
rope (60) when the paw (59) has been engaged with a tooth (65) on the

rat chet g 4{ig%el é@&')%@ﬁ this eabpatiive r@h@hngranawvih@ atshait cgimghical@oteh (65) of
the ratchet (58) has a paw -engageable face (66) inclined forwardly from

its r ad?@%ﬁ%@% gﬁg% lﬂaz? godcﬁé Bﬁéﬁ byt fegligibly Adrehah iHeeove &l didmesn t he axis of

t he sha radially inner end of said face and with

respect of tﬁ%éj;';s s%i tﬁ&%& %gf% b‘é%uﬂ&"fr,ﬂpen?%%gi%%ﬁeoﬁé a&éQ‘)f tHe/ 8B ey reel (59),

t he p mut ual engagenent with said

brovi égg@wﬁa@ﬁﬁ §rbd iﬂa‘e g et 3@3 E&E%Eﬁbréj SR8, BN O s (70)
(50) "1 gl agBirche Teie. b At hepd paeond Vil ?’ﬁﬁé“‘iée’ﬁgé{' | on hotdlng
Py ks, W >

hook (18) can be drawn inte the housing (53) by the action of the rewind spring (57),

a raichet {58) concentric with the reel (55) and rotatable with the reel and shaft (56),

with & pawl (59) for engaging teeth (65) on the raichet (58) to stop or prevent pulling

of the rope (B0) from the reel (55), and manually-operable means (63) for tensioning

the rope (60) when the pawl (59) has been engaged with a tooth {85) on the ratchet

(58), and particularly characterized ir: that each tooth (65} of the ratchet (58) has a

pawl-engageable face (66) inclined forwardly from its radiaily inner end with respect to

aradial line (67) from the axis of the shaft (56) through said radially inner end of said

face and with respect to the direction of unwinding of the rope (80) from the reel (55),

the paw! (59) has a complementary face (68) for mutual engagement with said face (66)

of any one tooth (B5) of the ratchet (58), the pawl (59) is provided with spring-loading

means (69) with manually-operable means (70) for changing the efiect of the

spring-loading over between urging the pawi (59) into engagement with the ratchet (58)

and towards a position holding the paw! (53) clear of the ratchet (58), and in that the

manually-operable tensioning means is by way of a separate wrench engageable with

one end (63) of the shaft (58).
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8. Load strapping neans as in Claim?7, characterized in that the angle of
inclination of said face (66) of each tooth (65) of the ratchet (58? Ui 2@@
| east 10 to said radial line (67) fromthe axis of the shaft (56). 5_ N
strapping neans as in Caim7 or Claim8, characterized in that the
spring-loading neans is a flexible tongue (69) forned integrally with the
paw (59)wpoapdos t he manual | y- oper abl e change- over ngansponprsi ses a knob
(70) on the free end of the tongue (69) of the paw (59) nanual ly novabl e
fromone side of a projection (71) on the housing (53) to the other side
of the projection. 10. Load strapphqg neans as in Caim9, characterized in
that the projection (71) is resilient. 11. Load strapping neans as in any

neor por at e ot BostRgPa At Sef i dBloq el i vRLEEe BP0 P e

rew nd sprin 57).,.. I het (.5 W 9 e, .t epl (61) from
the " nolBIAn Y 3k bR eag PhsaEc B By G atr i U 4 (2 of
t he cap (51& adjacent tqQ each othé{ a simlar double-reel unit (54) being
provi detdiabfing 72 fomdls 2x9o0BesM#LSE) (61) at the other two adjacent sides
(52) of the cap (51), 12. Load strapping neans as in aq&gone gf Clains 1 to
6, charact e/d zéaad atranping meapsesinGlpR 18 Glaim fg charagletrgdip hatdhe ( here
being within the respective housing (23, 24) arall el guides (25) between
ends  of spring-idrsing means i a Baxibletnogusf(ERpmiedinegraty witeemew! (38) and cr osshead
(27) slidable along the guides towards and away fromthe opening, the
cr osshetnd rhaiuatly-opérably changd-oven tmeginb gompissrakreb((28), orpbe fiee)endfol gr aduat ed
dianeters; a fixed array of graduated crossbars (31, 32) adjacent the
0pposi t geassbuef (69) of the pawl (59) manually movable from one side of a projection (71) .
on the housing (53) to the other side of the projection.
10. Load strapping means as in Claim 9, characterized in that the projection
(71) is resilient.
11. Load strapping means as in any one of Claims 7 to 10, characterized in that
a pair or reels (55) is incorporated on a single shaft (56) within a housing (53), with a
single rewind spring (57), ratchet (58) and pawl (59), the two openings (61) from the
housing (53) for the two ropes (B0) being provided at sides (52) of the cap (51) adjacent
to each other, a similar double-reel unit (54) being provided for ropes (60) to openings
(61) at the other two adjacent sides {52) of the cap (51).
12. Load strapping means as in any one of Claims 1 to 6, characterized in that
each strapping strand is a strap (15), there being within the respective housing (23, 24)
paralel guides (25) between ends of the housing, at one end of which is the opening
(26); a crosshead (27) slidable along the guides towards and away from the opening,
the crosshead being mainly constituted by crossbars (28, 29, 30) of graduated
diameters; a fixed array of graduated crossbars (31, 32) adjacent the opposite end of

the housing from the crosshead, the axes of the crossbars in the crosshead and the

fixed array all being in a common plane with the smallest diameter crossbars (28, 31)



and the fixed array all being in a common plane with the snall est dianeter
crossbhars (28, 31) 12 JAN 10 WD 01/96203 PCT/ GB01/ 01318 18 being the
nearest to each other, the strap (15) having its inner end secured tPZ%Hﬁ?Nﬁ
of the smallest diameter crossbars (28) and being | apped in nmulti-purchase
array round the other smallest dianeter crossbar (31) and each

successively greater dianmeter crossbar (29, 32, 30) in the crosshead and

fixed arrgoBsbairn, and with the final lap of the sihamefBis9i ng fromthe
opening (26) in the housing (23, 24), and spring neans (33) to urge the
crosshead (27) away fromthe fixed array (31, 32); the total |ength of
strap that can be accommobdat ed bei ng princi pally dependent on the nunber
and |engths of |aps between the cré%shead and the fixed array, and the
nunber of |aps being determ ned by the nunber of crossbars in the

cr ossheaﬁ?'%ﬁge nRafeRdo eaci athar M stiap (1Phhaying IsIpRT #5785 Ed 2%0’?%0% aim 12,
characterized in that there are three crossbars (28, 29, 30) in the

cr osshedbe spaljeshaigmetos coseard 483 2pg beingdgpped in Aeltitputeghise affeujount4.  Load
strapping neans as in Caim112 or Caim 13, characterized in that the

cr ossbartke Ry sB@jle® diarB&pr crorstzot{Bif )t drel eschssiceesdiveR7)reated diametdre fi xed
array, other than that snallest one (2B) to which the strap (15) is

secur ed,cré¥sBart (2%, 1321 30)rig it cibdshedd BRd fixegispegtin fuon, sindavithitee fisal ¢dp dfhe
crosshead slidable along the guides or side cheeks secured to or integral

W th 0NgheBEaPEmblithg TR tHGpehmg (ROAH t9d RARRIGNI3 B NEN@Spring rhéddism 12 or

Claim 13, characterized in that  sonme or all of the crossbars are

non- 1 0 QGPl 0 ha A8 i A 5d leki®io9 Y51, 308 She 1ol ekt St T appi ng

means as I'n any one o to 15, charaCterized in that the guides

(25) ar gy GRaRaeks, 8L Wonibélled bolg pHnRBSINP BeddiBef” &F HCASHe Gngand

lengths of laps between the crosshead and the fixed array, and the number of laps
being determined by the number of cressbars in the crosshead and in the fixed array

13. Load strapping means as in Ciaim 12, characterized in that there are three
crossbars (28, 29, 30) in the crosshead (27) and two crossbars (31, 32) in the fixed
array.

14. Load strapping means as in Claim 12 or Claim 13, characterized in that the
crossbars (29, 30, 31, 32), in both the crosshead (27) and in the fixed array, other than
that smallest one {28) to which the strap (15} is secured, are rollers rotgtable with
respect to side cheeks of the crosshead slidable along the guides or side cheeks
secured {o or integral with one end of the housing.

15. Load strapping means as in Claim 12 or Claim 13, characterized in that
some or all of the crossbars are non-rotatable and provided with low friction surfaces.

16. Load strapping means as in any one of Claims 12 to 15, characterized in
that the guides (25) are channels along which slide wings on the crosshead (27) and
accommodating coil compression springs (33).

17. Load strapping means as in any one of Claims 12 fo 15, characterized in

that the guides are bars (46) passing through the crosshead (27) and encircled by coil



accomodating coil conpression springs (33). 17. Load strapping nmeans as in
any one of Clains 12 to 15, characterized in that the guides are bars (46
passi ng through the crosshead (27) and encircled by coil 1 2 JAN 2003 W00
01/ 96203 19 PCT/ GB01/ 01318 conpression springs (33). 18. Load strapping
means as in any one of Clains 12 to 15, characterized in that the spring
nmeans is a tension spring or springs. 19. Load strapping neans as in any
one of Cl aigmmd®sto 18, characterized in that the tengicemagigreans (35) is
a |l ever nechanismw th an over-centre | ocking action. 20. Load strapping
means as in any one of Clains 12 to 18, characterized in that the

tensi oning neans (35) is a |ever ne&panisnlmﬁth a rotational device within
the housing adjacent the opening with a push-lock action or spring catch.
21. Load _strappi . as in any one of Clains 12 to 20, characterized in
that th&°SPG %@§§2&¥§§§)for preventing the hook (18) being drawn through

t he openi ng 26) into the housin 23, 24),.1S g%f I wki:ng the hook
(18) wi der t?ém?f’ﬁ%g%ﬁ’ﬂ rﬁsar(sz%s)lg aé’éph?ﬁfa ams %ﬁr?ggqnaégéégﬁ%sa lﬁn Cl aim 21,
characterized in that the opening is recessed within the housing end so
that t hdhaJRSRINGIMSRHE iHP IneRn SEIYhPTIPEABY |y therefrom when the strap is
fully retracted. 23. Load strapping neans_as in any one of Clajnms 12 to 20,
char act eri zetf.i hoag REBPRING BEEHLS 8 2pY 80 AEEaims 1l 1§n 8 e85 Nt he cap or
lid for engagenent by the hook. 24. Load strapping neans as in any one of
C ai ns thet thedansiaring raeansi(39)éxk ievertmeshanisrt ith 8o RVETLBNIre lpsking@ciebngs (19)
spaced apart by at least the width of a mddle spacer (20) of a pallet
(16), so tha2o.t heapspagsing mBjnscamin @ng age ot Gleinmteiosi&d ehgraatprizsd in
that the tensioning means (35) is & lever mechanism with a rotational device within the
housing adjacent the opening with a push-lock action or spring catch.
21. Load strapping means as in any one of Claims 12 to 20, characterized in
that the stop means (34) for preventing the hook (18) being drawn through the opening
(26) into the housing (23, 24) is afforded by making the hook (18) wider than the
opening (26).
22. Load strapping means as in Claim 21, characterized in that the opening is
recessed within the housing end so that the hook will not project significantly therefrom
when the strap is fully retracted.
23, Load strapping means as in any one of Claims 12 o 20, characterized in
that a recess is provided in the underside of the cap or lid for engagement by the hook.
24. Load strapping means as in any one of Claims 1 to 23, characterized in that
each hook (18) has two prongs (18) spaced apart by at least the width of a middle
spacer (20) of a pallet (16), so that the prongs (19) can engage the underside (21) of
the platiorm (22) one to each side of the spacer {20) without being in danger of
damage or dislodgement by the forks of a fork-lift truck.

25. Load strapping means as in Claim 24, characierized in that when not

engaged with a pallet the hooks (18) engage the housings (23, 24) around the opening



the platform (22) one to each side of the spacer (20) without being in
danger of damage or dislodgenent by the forks of a fork-lift truck.

Load strapping neans as in Oaim24, characterized in that when not 12JAN 2005
engaged with a pallet the hooks (18) engage the housings (23, 24) around

t he opening 12 JAN 2005 WD 01/96203 PCT/ GB01/01318 20 (26) , the housings
thus constituting the stop neans. 26. Load strapping neans as in Caim 25,
char act er woadsézns t hat t he openings (26) are recessedowdenisigmpect to the
sides (12) of the cap (11) , so that when not engaged with a pallet (16)

t he hooks (18) are shrouded within the sides of the cap (11) where they
cannot cause injury to personnel. 20

(26), the housings thus constituting the stop means.

26. Load strapping means as in Claim 25, characterized in that the openings
(26) are recessed with respect to the sides (12) of the cap (11} , so that when not
engaged with a pallet (16) the hooks (18) are shrouded within the sides of the cap (11)

where they cannot cause injury to personnel.



