;e3ezz{D d@ 06f T[ kKRV~' O 01/ 96203 LOAD HANDLI NG PALLETS AND LOAD STRAPPI NG
MEANS PCT/ G BO1 /01318 This invention relates to | oad handling pallets and

| oad strapRongogmans. It is known to provide a reel unit fg&ﬂ(ﬁﬁﬁhpﬁ%ati on
in a load handling pallet a 4-way pallet) conprising a housing, a

e q.
shaft rotatably mun’lmwwmm‘m e housing, a drum nounted on and rotatable
with the shaft, a st d, e.g., a strap, wound on t
openi ng in the housing tksosyh which thle strapping strand enemlmmmmmmmm“‘
attachment neans on the free end of the straggi'é strand for securlng.the

strand tLEADFHANDLINGIRALEETSANDB L GAR B TRAP E&N§je neans on & pal | et

after passing the strand over a |load on the pallet, a rewind spring coiled

" round the shaftis ivengishdeldtbetalioa haridipgmrilets ane Ve stngpping rméams hnent
means bei ng drawn through the opening into the housing by the action of the

. rewind spring; jsknb@h B@i‘o%@é‘f‘é‘?@élrdrﬁt 10 b0k D6 aHbH Th @Neal MHaidRRb paitket, e §he

G
drum and shaft, wth a pa or engaging teeth on the ratchet "to stop or

pr event | i .z ing.stran r t.h r Ak or ef.fecting
engagemdr Ve Bt etfe0 AR hA B fEhat LR ri R WERS 1 hedhibs
provi ded for tensioning the strapping strand when the pawl has been engaged
with a t%@mﬁn@wteﬁ@nrmtabmmgn the: shaft, desitannieg strangre 8- .8 s88Pawoungdt h
reel units secured al ongsi de spacer bl ocks bel ow one side of the |oad

recei vi ran {hieadriior, mnodperiing fratHeehousihg tistoughwinigh $he aindspiagestsndeserges] t he
attachnment nmeans are | oops for engagenent wi th ski-tensioner type anchorage

nMeans i ratRRHEdH SRR thefrel GFidist theatRbpiiPgiendrRir@ecliifg W@ eskbha tehde
of the platform Alternatively, tensioning devices could be incorporated in

rat chet ool idlet Uk SRl GlanchlfdshP of AaIS] afer PSR AR RERDE”

ratchet concentric wt a rum a

with a second pawl for engaging.the teeth of the second ratchet to prevent
Fowi na e ol oBR o el rPYinsh e ol g5 %) BE LA BrsP et JTuTy 15
change-over neans being provided for selectively rendering one or other of
t he paw$op MeEes arevantingride etachroentiesas keing deavn Hreugh bl epaiyng intedbe
operated drive pinion engaged with a driven gearwheel secured on the shaft.

Anot her Hraldired biythdestionbefdthienreWd\-sboihG 7 a6ratoMet ltoneehtricnwith theadruedande in
a correspondi ng outer side of each of four corner spacers noul ded

ism :g 2 :’il %ﬁé@%@@ttbgﬁ%%?@ %ﬁgﬂgwgbgé b&VIMor ER8adingaBBIHSN $hé AatERefiosstop
or prevent pulling of the strapping strand from the drum, means for effecting
engagement of the pawl! with the ratchet, and manually-operable means is provided for
tensioning the strapping strand when the pawl 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
blocks below one side of the load receiving platform 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 concentric

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

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



| oops while the anchorage neans are hooks within the outer sides of the
corner spacers not occupied by the reel housings, which housings also carry
| ever mechwipigif20or tensioning the straps when the paw s W th
the ratchets. Al though the reel units in EP-A-0 585 832 caﬁkﬁgéggggfﬁy
added to existing 4-way pallets, many of which are nmade of wood, they are
prone to damage because of being | ocated where contact can take place with
forks of the fork-l1ift trucks. On the ot her hand, while the reel units in
JP- A-10167267 are protected sonmewhat fromthe forks of fork-lift trucks by
bei ng ir?g@F‘SSTOé(?éﬂ‘e?ﬁSEﬁ@%PM@P%B&E%’P&E'V%'Mﬁ” iN%pae of Q&%&MQ?P@ hd so
care not likely to replace the mllions of existing 4-way pallets. One

obj ect dnhoperativee eodttehaivandeiog appliedHortbedvalt by teelqyeswpsratedodriveoainion
strapping neans for use with existing 4-way pallets, particularly - but not

. excl usi \erigagedtwigs @ drpes garwbed! ssed dhitbietshafthe present’ i nvention, |oad
strappi ng neans for use with 4 way pallets conprises a cap for placing on a

| 0ad on a 4- Yot befiet i8esEABLd I IPSA 1BRBYHST WithaRepunRs Saeiall gnd I uaN

openi ngs i nto housihgs at opposite sides o cap, sSpring neans

retracting the strapping,strands.. _hooks on the free $..Qf Str I,ng
St ands POPsBBABE AL S o ROl <ras" seadare MASRE Fard R 88
pallet) tensioning means for tightening the strapping strands between the
cap and reReiving pitfosm, dhe strappog e arersiiars, eodithecattashmentdneess @ge a

| oad between the cap and the pallet, and stop neans for limting retraction
of the Hoogs while thd enthosagey mesmsnameohoeks agibih the lmuterpsidiest of tPreetemabl v,
four strapping strands are provided, retractable into housings one on each

si de of éﬂé%eﬁ@%otaaéc&ﬂéd!o@?ifHeO!?éeloﬁwohgf?\dQP%ﬁiBBShbﬂsih?@ 8RB RhAYCIARYY
causes di sposition of their openings to correspond to the m ddle Spacers of

a pal | etrpgél)%@%l%&%yﬁén\é;oﬁigg tﬁea&r% ‘é@g{’iﬁﬂ%&’%‘"; Qfé%ﬁéagend;j%hgﬁ%ratchets.

constitu oUs1 Ngs " conj crucrl for ousi ngs nmay

be hi nged together at the ends te f thej r openi ngs, .to epable the
spider to be @'h?qugﬁﬁéﬂ r‘?ﬁt"@'té"b%%&Sﬁﬁﬁ en ?reo%e"y\?@%dé? e?"é?‘ﬂgr‘i"‘fvﬁya
di stributor. However, because many |oads to be palletized require overall
caps t o Réllets, manyeofshictppientade of woosh ey ang proaade dampge pecaiss: of keida as
foodstuffs in cardboard boxes and/or cartons, or caps w th depending

fl anges |boatebwhere tostdst omdeakepiate awith forké iof yheoforkdiftetsuckad/ @n tras bthes, it
may be convenient to provide the housings within the thickness of the cap.

CoCT 5 1R, DRUB 2N AU A SoPreafe BRUBLEL S AR Aokl e
eyl i ndr ifBFH-lifPf?ﬁ&s by being incorporated in the corner spacers, such pallets are expensive
and so are not likely to replace the millions of existing 4-way pallets.

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

According to the present invention, load strapping means for use with 4-way
pallets comprises a cap for placing on a load on a 4-way palle;c, at least two strapping
strands retractable through openings into housings at opposite sides of the cap, spring
means for retracting the strapping 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 strands between the cap and the pallet after



bet ween annul ar fl anges spaced apart by negligibly nore than the overall
di aneter of the cope, so that the rope will be wound spirally on the core,
t he axi s ofoldi®eiogel bei ng perpendicular to the general pl %/(9&01?9'??18061@
the core being on a shaft rotatably nmounted within the housing, there al so
being provided a rewind spring coiled round the shaft al ongside the reel,
stop neans limting the extent to which the hook can be drawn into the
housi ng by the action of the rew nd spr:i ng) a ratchet concentric with the
reel and rotatabl? with the reel and shaft, with a paw for engagi ng teeth
on the. rEEBIANG 8 IRacpPvieeP tas 64 apRINS Rafles;and Eop aENS e MBS BERFen
. manual | y- oper abl e neans for WO 01/ 96203 4 PCT/ GBO1/ 01318 tensioning the
rope whef thédopksiinthdbe heasingsyeusninod emgagadowith agualtete rat chet
particularly characterized in that each tooth of the ratchet has a
. paw - engagealprefémpsy, ifogt $tf‘@;§biﬁ%rs%h_db)éré POViHES, retdiceddly intBeusigh Bhé h
respect to a radial line fromthe axis of the shaft through said radially
i nner e j : i e e i mlel f
thor op &t SastEHE of Bodt Rt e poHEBREr b2 KSR s Bop PraferaB e
engagenent w.t.h said face of any one tooth of the ratchet, the _paw |
o oy e IPOHIISE; Phine B aarings AR 2Pt faithe Bl SrRACRER RS 8 crallel
changing the effect of the spring-Iloading over between urging the pawl into
engagengnteragtively hiver aap teay Eﬁdnttb&dﬁﬂﬁ P Epidaerosongditaiasyby heupbolsivpear
of the ratchet, and in that the manual | y-operabl e tensioning neans is by
way of aopgedines wuelioim ergiabe dolsings infeyasehieigedabgether shaht entiieeargée of
inclination of said face of each tooth of the ratchet is preferably at
| east 1 ' j i i ekt ' ' ed
qlrérﬂ tﬁéir%de%ﬂt@éﬁ t!tn Oé?%ggér %n&@efe% Beollbps ?2@6 a fWﬁgg bLR&feAdr

this reel unit in a ca oad on a pa

manual | yz.Q e-over neans for the spring-|loading neans of the
paw Setdﬁ@%%&é&tﬁ@%ﬁ:sﬁ%ﬁpr,Of the ratchet, the rope can be unwound
fromthe reel, as by pulling the hook, to whatever extent is required or to
enabl e the rdpRVerbeecRsemBaNytlgadh i barpletized repuiracyRal Gaps idistribute
manual | y- oper abl e change-over neans is set for the spring |oading neans to
ur ge t hestiepping andiorstgabimganadsyig.b., tneducts sheh asvihedstuffenn thedboard boxes
manual | y- oper abl e tensi oni ng neans can be operated to tension the rope.

Because afd/drivariont] A2 WitreasiEraiing flaliddsite @niraes icdldstrhad® apl of angiupdity one
of the teeth of the ratchet that it engages, the nanually-operable

change- et t it i i i NQ-: i
roang i EORRSERIE Lahorstlt ' BARLNEANS BrifiuE b Rodihed dinrThas |
vvithdra\(/ﬁj&g %r?e g W _fromthe ratchet until, when it' is desired to rel ease
the | oa Brvs R TRt , sl ght additional tensioning of the rope,

effected as _ ) .
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 overall 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

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



WO 01/9&03 5 PCT/ GB01 /01318 by nmeans of a separate wench applied to the
shaft, the consequent slight rotation of the ratchet causes the mating
conpl enentwpyibaess of the paw( and the engaged tooth to b -$RA#; mﬁg
enough for the spring-loading nmeans to withdraw the paw clear o# t he
ratchet, whereafter the hook can be released fromthe pallet, so that the
rewm nd spring is free to act on the shaft to enable the rope to be rewound
on to the reel. The spring-loading neans is preferably a flexible tongue
formed integrally with the pawl, anpd the manual | y-operabl e chapge- over
roans. cdRpHeU Shaene wherh e badl Bas Baen SOAGRLNENcr oD Fall® RO  y
~nmovabl e fromone side of a projection on the housing to the other side of

t he projpasticuwarly charactedzed o) thet each taotip obthe ithetdiasoa pavifengagealtledacse of
the "thinness' of such a reel) a pair of reels nmay be incorporated on a
. Singl e Sheliredv¥orvardip fiaeiiks Redialy irthen epidngitie réspeicheb & padiag)ing foahte axig
paw , the two openings fromthe housing for the two ropes being provided at
si des of j s 2 f i kNg
or ovi ded e SHARLROGFERY i hef pHAY platcs sl AR SbBec Qe g Hiresdoh T
Al ternatiyvel each strappin trand may be a strap,, there ing wthin the
Fespect I eMMRRAZ! §3f ISR PaaBth e bent BRsE SRR IRIBARITRGS ot M eng
of which is the o&ening; a crosshead slidable along the guides towards and
away fr c¥ngagerpenwitl saichiaceraartyeene ath @ the retghelo e pewl dpneyidadbwihar s
of graduated dianeters; a fixed array of graduated crossbars adjacent the
opposi t espringy-lpkdine mMezmsi with iaodileomsrabeheadns tibe chargingf theheffent af shar s
in the crosshead and the fixed array all being in a comon plane with the

smal | estsghrdiRing 0988 BatwedtLifting 16e PR 98to éky ODER thé Retchbt aRd

having its inner end secured to one of the smallest dianeter crossbars and

having i {'s Ihner end < Bter o
RSP o o S e U e M i g

and fixed arr in turn, . W 01/96203 6 PCJ/ GB01/01318 apnd with e fjnal

| ap of t’H@“%%'%?P%ﬁ%‘PdPHﬂO‘P'PSrW?W@ SpShVVAY 9 ﬁ%ﬁ?@rﬂf@%ﬁ%ﬁ’gﬁ %{}Q?Q%H]en\j{“ ans
to urge the crosshead away fromthe fixed array; the total |ength of strap
t hat caromeendof tim dhafdT e anglepsfi inclinationyofdaid fatenef eacht teetmahther ratehet

| engt hs of | aps between the crosshead and the fixed array, and the numnber

of | aps iegirerasiyeitéaad dotdad radTaElinedfrofy 8@ 6f ihe $Hgt.crosshead and in
the fixed array (e.g. three crossbars in one and two in the other giving

(ot Lone) . HSvERRLEI s 18 ST0RE0%ep Ekaborbilof it Bl whhiss
manually-operable change-over means for the spring-loading means of the pawl set to
hold the paw! clear of the ratchet, the rope can be unwound from the reel, as by pulling
the hook, to whatever extent is required or to enable the rope to be secured to the
pallet by the hook, then the manually-operable change-over means is set for the spring-
loading means to urge the pawl into engagement with the ratchet, whereupon the
manually-operable tensioning means can be operated to tension the rope. Because
of the mating complementary inclined faces of the paw! 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 pallet, slight additional tensioning of the rope. effected as



strap generated by the spring neans. The crossbars, in both the crosshead
and in the fixed array, other than that smallest one to which the strap is

secured, gy obes209! | ers rotatable with respect to side chegks$,@hibiGs
crosshead slidable along the guides or side cheeks secured to or integral

wi th one end of the housing; or some or all of them may be non-rotatable
and provided with low friction surfaces. The gui des nmay be channel s al ong
whi ch slide wi ngs on the crosshead and Saccommodat i ng coil conpression
springs, Alternatively the guides may be bars passing through the crosshead
and encPY SIRANSKF & spparatpirend) élﬁplé%il fonige. shaft; g?%ﬁ@'ﬂ%%m lsﬁ@htsr}ga,tat@ deans

_may be a tension spring or springs. The tensioning means may be a | ever
mechani $e ratcHet gausasctheanatingecdmplikmentang faces, ofdhe wawi aadribearigagel tdeth ce
wi thin the housing adjacent the opening with a push | ock action or spring

catch. fdge §é;9§ra[®a@ﬁoﬁg?{fopfr1’ev§ﬂg‘itg]96a82§ Regks Rehvitadevame EQJVP&!@Br bihthe

opening into the housing nay b ord by maki ng the hook w der than the
openi ng & hj h i t the
ook wi TEfE: MiBrsalbt Ble itk o B TERARED bl pelfer Rt ing PP 2o
retracted, Alterpatiyvel recess y be ovi ded i,n 01/9&x203 7 the
Under si {118 19 fet oA e shef i PERDEHDEIERE 4 PBYSMRENASELe tPeTRRBOL 01318 Each
hook preferably has two prongs spaced apart by at |east the width of a

m ddl e spacefhefspangadading rseanshistprefesably entiexibleriosgyafermeriniegratlyivdth of

the platformone to each side of the spacer) w thout being in danger of

damage ¢fe gawl afdememianayii-berbbleehapligeovied ednsfdontprisss. a Kaoly enithetftes
when not engaged with a pallet the hooks engage the housi ngs around the

open! Ngenkif HEYSHAIE of HESLARNABRLEHY HVERR RUARTPERS of A )rdidiaiARGRLHROS

are preferably recesse respect e sides of the cap, so that when
not engaged wi.th a pallet e hooks are shrouded.w thint sides of the
cap whorgasnds thealr st e oirtod. duf ComieRCidhis Ridls iy %P Tredia <
within simlar caps and/or with a pallet, for caonveni ence when returning
caps and pal Becauseobthgi thinnasst @rsuch a reslspeailaf raalp rpay PRIBEYPRsREd G t he
cap, to enable the cap and/or | oad secured thereby on a pallet to be

t r acked acsinglesstedt withineeheuodiadj withiessinglet rewvimahspnibg,aatakiet landgavidethe two
descri bed, by way of exanple only, with reference to the acconpanyi ng

SIM r ?\r’]“ [\ﬂ?pfeﬂ@gﬁﬂtﬁr:ﬁtr}em%ﬁ@ fbr tfe @va@pER BelrgoVidew a0kides ehhd @a@é@%&@ﬁﬂce
porating a pair of units in which retractable
straps g5 @a3hWthbr, a similar double-reel unit being provided for ropes to openings at the
other two adjacent sides of the cap.

Alternatively, each strapping strand may be a strap, there being within the
respective housing parallel 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 constituted by crossbars of graduated diameters;
a fixed array of graduated crossbars 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 piane 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 smallest diameter crossbar and

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



Figure 2 is a perspective view show ng the cap of Figure 1 in use securing
a load on a pallet; Figure 3 is a plan view of a cap in accordance with the
inventionywhgsges ating four units with retractable strapspc 'F/b%f/@l is a
fragmentary perspective view of part of Figure 1 to a Iarger sca ’h gure
5is a fragnentary perspective view of the sane part of Figure 1 to a

| arger scale and with the top part of ghe housing of the unit renpved; W
O 01 /96203 8 PCT/GB01 /01318 Figure 6 is a fragnentary perspective view of

th t
part o it SRE R W ok s¥ep eaerbe R 1 bR R nBASIR, hlizelifg, OF
the oth d of t t th the t t of th d th
 exposcdBaNE $0010% e FiEsshAPY rﬂwawefbfagﬁbg%%edOéaﬁvez‘p%%ﬁk'&%@@%ag%ﬁ%@% 4
and 5; Figure 8 is a simlar viewto Figure 7 but show ng the exposed parts

in posi tarobs accommegeted being primtigalicgepengrnt®n thequeber ard lengihg pf l@apsnal

vertical section through both ends of the unit with the parts of the

nechani sefwicBnpié tidseRgag @htahpdingd R@rdyo ahddhie esiniber 4f dss being dpteamibedi s a
simlar viewto Figure 9 but showing only the outer end of the unit with

the Par byt tH ndrGer B CiGeubERe fnf}pggﬁdésheaa pRA FrRiTedi eh By @, &Itsltgeeérozs@m 6.

Fi gure |sad|aramrat|c view of a cap In accordance with t

i ol GRS 51 B PR Bt iving P o), e ERRRaSHrRE Fonstat} %néé%l?ﬁ ed

fragnentary sectlon on the line A-A |n Fi gure 11; FI?UFE 14 corresponds to
Fi gure afewunilinelies eash sonaisiam gvitrobeinadteang eneuahias ety dha leadiindhea
pallet; and Figure 15 is an enlarged fragnmentary plan view of part of

Fi gur e difap benerajed by tHetspringofiedrensi oni ng- 1 ocki ng nechani smfor two of the
ropes. In Figure 1 a rectangular cap 11 having flanges 12 along all four

sides has a Tﬁ@%&sé@aﬁa‘?%w&ié Bﬂ:stsﬁﬁawﬁridsmlﬂﬁefﬁ)(ed Qﬁré?cbﬂd@rQhérﬁ riags 15
(only one being visible) for use with a pallet 16, see Figure 2, for

T e yHIE P SRR HETAES BR  rER  o
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 housing adjacent the opening with a 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 recessed 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



9 PCT/(GB01 /01318 its prongs 19 spaced apart by at |least the wdth of a

m ddl e spacer 20 of the pallet so as to be able to engage anchorage neans
21 consti t he underside of the platform22 of the i a
prong to éﬂgtéﬁﬁg?%se of the spacer. In Figure 3 a cap 11 X hggjr/tbﬁne/}gﬁrlge]cesses
13X, 13Y, 13Z accommodating four units 14 for retractable straps(none being
visible) for use with a pallet (not shown) in simlar manner to that shown
in Figure 2 but affording greater secureness of a load on the pallet. The
construction of a unit 14 and its mechanisns for tensioning its strap 15,
and al séhe sndeeside of theycar or §d fapengagemendbydbedwnk: i bed in detail with
reference to Figures 4 to 10. The unit 14 conprises a housing fornmed by

" separ abl e parBach hobkweefapablly 23 @vtdpangswpzesdEpert By at peaistlthe widthi afess 25
| ongi tudi nally of the housing, an opening 26 adjacent one end of the

_ housi ng gﬁdﬂ%l;%cgggﬁpﬁflett b8t trtﬁ‘@roiléwg%t éﬁr?gxa%‘é%é‘ng{batagﬁer?m@éﬂ% Hlatform

crosshe al ohg the gui des towar rom the opening,
th head bei iLncipally. ti.tuted b .
o SHRTP SR S 8RR BEbe Yy BRUEh R BaRter P BTREER oF et
h i d of the h i f h head (i e, adj h
opent ng 158 orkE RE e T {riiche. GROVEBANLY. WIEhBOk S agadREh Mt A P L NPRKS
array all being parallel and in a conmon plane with the smaller dianeter

cr ossbareshgz@e the beusiggs rerourdites topeniren cthedidusings Huis toagtittnddve sépp t s
end renmpte fromthe attachnent nmeans 18 secured to the snall est di aneter

cr ossbhamgshPhntitise éFgﬁiﬁa%ﬂe Breférnth\PRIeesé@Mpet el PediLibithe Rty GtBe &abay
round the other small est crossbar 31 and each successively greater dianeter

cr 055Dalc, 91 nPehdsd IR BE SRR RGO Ed LEHBE b hd YRe Bt L1

the final ap energin he 'openi ng ousi ng and bei ng
secured to t’ge h‘gok 18; sgri n%. r.rear{s WO 01/9&203 10 PCT/ GBO1/ 01318
const i t FEEIWVBSCHRY CHRPF ERYFOINIWYIP REESHY ] 0 urge the crosshead 27 away

fromthe fixed array of crossbars 31, 32; stop nmeans 34 for limting the
extent to whiOMe teRP dn@ncheremstaplgnyithire. similae aapsk andiorcwithba BAbSHIn foRt o
the housing by the action of the spring neans urging the crosshead away

f r om t heednveatbraendyen setdriiing capk \endetiiets ® aeistdb@dr.(t o be described in
detail presently) for tensioning the strap 15 between the housing ;end the

att achnent m%@@x%n_%%b%eﬁ Ry R fRoRSSaRREh HesRgs ad drbls 8td!EaP@nd/drigdgon a

pallet, as shown inh Figure 2. The manual [ y-operabl e tensioning nmeans 35
cr ossbare 16 7Rk Bodt nalsi 6 ok PR S RER  "openi ng 26, & U shaped
cr 055~ pi n_ andHTRE STRRTIRGT0" i eI Vad 127 BeTRcr B3 peY NearP! remee
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 load
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;



arnms of the |ever extending parallel to the cross-pin and adapted to be
swung, by novenent of the |lever froman inoperative position (see Figures
1, 2, 4, Swvendeé&pzto a | ocking position (see Figures 6 andP%SgGBof]h?mga
position renote fromthe cross-pin (see particularly Figure to a
position closely adjacent the cross-pin (see particularly Figure 10), the
slot 40 in the crossbar 39 being of a vg'rdth and di sposed such that when the
crossbar 39 is in its position renote ffomthe cross-pin 36 the strap 15
passes freely-.throygh the slot (as sho in Figure 9) and whereby as the
Grossbar 39 1OHE ReS Ao dant BErsPective ko Shite wite Patghtesh n fibure
. cross-pin (by swinging of the |l ever 37 fromthe inoperative position to

| ocki ng %)E)s?%{ﬁr@ﬁf seale and againsvithsthedapirafeal the sising @EeYRY round t he
crossbar 39 into an S-shape and partially round the cross-pin 36 as the
. crossbar 39 dfigumal ies ftagmentassparspedtae wibavef the ofngruered dDihe diiewithitiesv of
the lever 37 is about 180 and will suffice to apply considerable tension to

the str 1 ik in
o o S YISl hepespaefour i st pfostoek |

means 3 i e _Ck. ead way fromthe fixed array 31, 32. Spring
or deten Ov'ﬁ%g%gd%toggﬁgf%ﬁdéé%fjg"ret ain the lever 37 in |ocking position,
but frictione’petween the strap 15 and the cross-pin 36 nay be sufficient to
retain the | dvigkr &5 38iniigg visystoriigre eRdethawing the eap%%%Pﬁgsm PPHIEOBS r ap
15 between the crossbar 39 and the cross-pin 36 results fromthe cl oseness
of appr cxcrespionding tor bigehes 2 20dt&) t he cross-pin. Swinging of the |ever 37
is effected by grasping the handl ebar 41 between the arns 42 of the |ever.

In the i noperaﬁhr@ ROS idrigtdirze veaKal séétidh Biregge dofr enaaetiremialvitaans act
by a pair of cheeks 43 which are extended downwardly to provide protection

al so forpér{}aeomggp%@wetxrﬁ%ﬁgb :%)%&'??\'s%ﬁe 6@81@@5&@@% P Enaﬁsr; of the

housi ng 'accommo of the'Teve ey sSw ng om

i ti i tipon to | acki itiqn, in which |att ition the,
nandl ehar 41 TGBUEHED s SieE ViEbB oLt Shas SpbETsco Bt B8 e e Usitor <

44 thus protecting it fromaccidental contact. The coil conpression springs
33 are sHwheRarts ef theymechaaisst ini prsitimgrsesaregrhanglingto Figures @rathb.of t he
| ower part 23 of the housing, nerely to hold the springs 33 in place during
assenbly, as Rigught1 wradiagrmmatc pianiview bé asgap ingecomddriteovitie tve swentos e
themto bow and spring out. In Figures 11 to 15 a rectangul ar cap 51 having

flanges iRéorplopatthgidurfrettactebiestriiging réyesi ng 53 accommodating two reel
units 54 each conprising a pair of reels 55 on a single shaft 56, with a

single rew nd-3prd 79 94 sid@bfation B RS FRiire M €3CH

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 pallet 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



reel 55 is spirally wound a wire or non-netallic rope 60 extending fromits
reel to an opening 61 in a side of the housing 53, the two openings for
ei ther of woeibéwesropes fromeither twin-reel unit 54 bei ngC@{S%w
sides of the cap 51 adjacent to each WO 01/96203 12 ot her /01318
Hooks 18 on the free ends of the rope 60 are again provided with two prongs
19 each spaced apart by at |east the w dth of m ddle spacers 20 of a pallet
16 (see Figure 14), so that the prongs9%an engage the underside of the
platformof the pallet one to each side of a m ddle spacer after the cap 51
has beeﬂts;ﬂrqm1£ﬁpace@aaar1byoat least thawidth efrrimiddlerspaicer gliaf dhe aaligt s
_draw the ropes 60 fromthe housing 53. Each hook 18 has a w der span than
the w dias tof be lable ¢s mErgagecanghonags nidansn21 lenstiuded dy e asdersidst ot thee
stop neans limting the extent to which the hooks can be drawn into the

. housingp léiﬁorﬁﬁﬂzéﬁtrﬁganét%&i Q:ﬂft@n&% 8aEH siRAf the spased Short cylindrical
core on the shaft 56 between annular flanges 62 (the mddle flange being

comon to bo 2SRaC I

i aneter of IRE st adtt Tix PRE MR 4Bt -mg‘?&%%%?s%?&ﬁ%&hr not
bind within the reels. The shaft 56 rotatably nmounted in the housing 53 and
the rat BRUE eTOr seirapiablnsieans(nAne ReiNGusbieforrge i 3 pallet ! { SHAVEA T s
provi ded at one end with a square socket 63 (see Figure 15) engageabl e by a
separ at simitarmsann@ande tret shawvndo Rigure & hutgaffandingl dreatareseshrengasanisa foad on
effecting tensioning of the ropes 60 after engagenent of the hooks 18 with
a pal | ethd papst descri bed above. The pawl 59 is nounted on a pivot 64 to
enable it to be engaged with teeth 65 on the ratchet 58 to stop or prevent

pul ling of thgd @%ﬁuégoﬁ Eﬁ@hﬁ@% Aghie nz?lschaﬁfsgr% foﬁgérﬁﬁa@%nga}t% s?rar;l:e‘lS an

paw - engageabl € Ned forwar r en W th
respect e 67 fromthe axis of. t

o a1 PSR FEaRng IS SR ruli RS ﬂeﬁﬁr%%b&taﬁdwméaf b HodRs

unwi ndi ng of the ropes 60 fromthe reels 55, and the pawl 59 has a

conpl emd®tl&y face 68 for nutual engagenent with WO 01/96203 |3

PCT/ (BO1/ 01318 said face 66 of any one tooth 65 of the ratchet 58. The paw
59 is provi déthenriiit 4 poinpgséatbogingtemied bynsdgeealblerparef adoweepatt 28 drahgue
69) wi th nmanual | y- operabl e change-over neans (in the form of a knob 70 on

the end f U%Bér anRgpe PEMAR @ufdég%rr@n@tdb?né@ bhﬁwé’%@&n f ah bp&hE! B

projection 71 on the housing 53) for changing the effect o the spring

(o shoaieerioNE B bR rblFBRY HifoBhie hInd TBH ¢ YR Bk B °°

w cl f th
pawt ¢ %%Lszcr)lg, a c(raosshead 27 slidable along the guides towards and away from the opening,

the crosshead being principally 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 (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 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 array 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



ratchet (as shown in “dash-dot' line in Figure 15). The angle of
inclination of said face 66 of each tooth 65 of the ratchet 58 is at | east

10 to sai gypage@bs fine 67 fromthe axis of the shaft 56. W&RdEiB01318
manual | y- oper abl e change-over neans 70 for the spring-Iloading neans 69 of

the pawl 59 set to hold the pawl clear of the ratchet 58 (as shown in
"dash-dot’' line in Figure 15), the ropes 60 can be unwound fromthe reels,
as by pulling the hooks 18, to what evelOextent is required to enabl e the
ropes to be secured to a pallet 16 as aforesaid, then the manual |l y-operable
change- 6@8stitiad dyrepi| §°f§é'fesﬁlﬂn $M@§p@$®uf%m%§r%8ﬁ§d@3 wayfrgm e
pawl 59 into engagenent with the ratchet 58, whereupon the

" manual | yixepgeamby eoftarosstars 18], ri2astorf means Mi@pﬁmﬁm tecaxtent taiexh the h

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

. the ropegachteatseahfiteTld RELICTEIRIABNE@W ihfEtHewsLiding 8y th8 a@ﬁoﬁbf fHee
pawml any one of the teeth 65 of the ratchet 58 that it engages,

rranual I t wn in
Saen PR 5%%%5“@%%?%0“%3“2E%?ﬁgarfa&a%% T
the pawl 59 t |t|on cl ear of .the ratche 58 but hout

it £ Nl SRS S U i SRR I BRESETIR for 1SRRG thecsice 15 BEMEAh Mssase
the load 17 fromthe paI | et 16, slight additional tensioning of the ropes
60 (ef f deusindgnddamsitathmaet wgasaft@rmaeatfapé@aube@p@nsp@ae fortsesugingfa 56)

t he consequent slight WO 01/96203 14 PCT/GBO 1 /01318 rotation of the

rat chet |168d oauspalget! be sheivhng FRgurelznent ary faces 68, 66 of the pawl 59 and
the engaged tooth 65 to be separated enough for the spring-Iloading neans 69

to WI t hdraw t t wn

in dash. dot 1T RaryuahyRRErdls iifiemlihens 87 ceninises 4 BRsaR b e

fromthe_ pall 0, t hat thervmnds free act o

shaft senadtenparalel fnedfes say b S sratbaha ant b SRa i Hin T 8 | e

appreciated that) while a prinmary object is to provide | oad strappi n? means

for use QHENNG&vR Upsharadsipvend’ eamn axds 36ipasalleldpdnn ceass-pia antbmowntad

2-way pallets especially ones wwth only two strapping strands each at

opposi t dbetwees that chessepip, arslitie apendeg @6, laed avstditededressivar3® bebvepn e 1

and 2 of the acconpanyi ng draw ngs. WD 01/ 96203 1$ CLAI MS
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 S) to 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 siot 40 in the crossbar 39 being of a width and disposed 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 to 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



PCT/ GBOL1/ U1318 1. Load strapping neans for use with 4-way pallets
conprising a cap (11, 51 ) for placing on a load (17) on a 4 way pallet
(16), at hageiocht Sstrapping strands (15, 60) retractable phregahoQREN NYS
(26, 61 ) into housings (14, 53) at opposite sides of the cap, spring neans
(33, 57) for retracting the strapping strands, hooks (18} on the free ends
of the strapping strands for engagenent with the underside (21 ) of the
platform (22) of a 4-way pallet, tensiodding nmeans (35, 54} for tightening

t he strapping strands between the cap and the pallet after interposing a

| oad betiiveestrambas Heeantgkeneippby the spramg maans %mng 3ng ceassNerer2 awayi ng
retraction of the hooks into the housings when not engaged with a pallet.

" 2. Load fsemappifixgdreans3fsdd.n Caim 1, characterized in that four strapping
strands ( 15, 60) are provided, retractable into housings ( 14, 53) one on

. each side of SPﬁn?a&r Gé%ntﬁﬂeéns fnay-8 d?@v'idﬁbo'td‘gefﬁ?@ﬁe asvéra i IHbl%n%

characterized hat e p03|t|ons 0 he housi ngs In the cap (

causes disppsitio t heir o rres 0.1

cpacers (afor bl gliph Eniest e ﬁ%ad@Pégfa? SEpsReaRces ! 08 it o
characterized in that the cap is in the formof a "spider' caonstituted by

f our houstaigshe deyesiinderking ROsitiari eERerialy, if Ed%lﬂp@lgr%fﬁb? S arelenRetweenthel ai m
4, characterized in that the housings are hinged together at the ends

renot e fcrmesbbeid® apdnihegsrostgier@hresultsefropi ter cltasebess aif| appredch mf dhea
conmpact bundle for delivery or return to a distributor. 6. Load strapping

nMeans ascriogdsbheBotd thecb@sagdigri zed in that the cap ( 11, 51 ) has depending
flanges ( 12, 52) to enbrace loads ( 17) nade up of a plurality of boxes

and/ or carton 0 t ess
of the cap. g@%ﬁ Q%S‘léiépg%‘é %Sitéﬁ Obqu%sgrn%L ggw#%%a:h r?gQ%eVJaetr%lgqgg in
any one of characte ized j.n that each strappi,ng strand,i;s a
oo or AW ALPRIG eveTogh 108 J)CHAENYE PRBIN ARG IRV 3 PEItP GG TaIn BRI ec,
{55) within the respective housing (53) and having a short cylindrical core
bet ween eomtachby &l paigetciisis 4pubich amaextepded sigmvngiastly tagrevidearotastion
overall dianeter of the rope, so that the rope will be wound spirally on

t he cor ealsbhforatties hobkt 1@ 1 gepaipedmgioter4qenlithal aspdropatie2gaiethal hplising of
the cap, the core being on a shaft (56) rotatably nounted within the

housi ng, a&&%gwe t%é’s B RemBr 2 bflgk %v@?‘ﬁs%e?@vhﬁ@ flord Indiserb e beufidnttae

shaft al ongsi e reel, stop neans linTting the extent to which

e oK Rl TR Pl Bushach: B pBEl $efmbiien
rotatabl 1% ;vl gtrQoJehES rbg?vlvegrg] 9hesglg{st 4 thL?lS protecting it from accidental contact.

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

In Figures 11 to 15 a rectangular cap 51 having flanges 52 along all four sides
has a housing 53 accommodating two reel units 54 each comprising a pair of reels §5
on a single shaft 56, with a single rewind spring 57, ratchet 58 and pawl 59. On each
reel 55 is spirally wound a wire or non-metallic rope 60 extending from its reel to an

opening 61 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



with a pawl (59) for engaging teeth (65) on the ratchet (58) to stop or
prevent pulling of the rope (60) fromthe reel {55), and manual | y-operabl e
means ( 63)wbaeliig@mpsi oni ng the rope (60) when the pawl (59) p ha,ﬁ%é},eﬁ%lgngaged
with a tooth (65) on the ratchet (58}, and particularly characterize
that each tooth (65) of the ratchet (58) has a paw -engageabl e face (66)
inclined forwardly fromits radially igger end with respect to a radial
fine (67) fromthe axis of the shaft (56) through said radially inner end
of said face and with respect to the direction of unw nding of the rope
(60) frdtehe reel (55}, the paw (59) has a conpl enentary face (68) for
~mutual engagenent with said face (66) of any one tooth (65) of the ratchet
(58), the pavtiogisa8 or therfire erds of thie repe PA@re sadinryorsiedawvitisyo prangs 19
manual | y- operabl e neans (70) for changing the effect of the spring-Ioading
. over betesphrspacet mpattiby gt éedst (HeOwidtmbbmitdiegpaesrs 20 ofha phietr t (dest Figb8s and
towards a position holding the pawl (59} clear of the ratchet (58), and in

that th ItRE Ui of e PRYfoRh oF thepallat endtench
o gent] APSH MatthBRAbAGS Bah B1BEgR NG UFRRRAL B o RIS oF RERAIISL Snate s

/0131 H 8. L an I d t

angi e ofSATCRIRA0: HAGHec er%t%?rt%f%?ﬂ@%tb%%%%&éﬁ'otﬂﬁ S8 et
(58) is at least 10 to said radial line (67) fromthe axis t he shaft
(56) . 9.pallghand thepprkspulisd sowadoidiawthae Fﬁpﬁscﬁo fegraithe BOU%'ﬁSr -t B¢y BROK n
that the spring-loading neans is a flexible tongue (69) forned integrally
wi t h t hetSbad a Wbdor spaartban ee widthaifltiye operesibive opkamget biethenkeusng @epas ses
a knob {70) on the free end of the tongue (69) of the pawl (59) nmanually

novabl e ddristitgteestspdfedhs Amtiry 8t brenl 1d whidhtHehRobial san e &3wrt mitd fiee
other side of the projection. 10. Load strapping neans as in Caim9,

char act q,rd,]serg%l n that the projection (71 ) is resilient. 11. Load strapping
means as 1n y one of Clainms 7 to 10 characterized in that a pair or

reels (55) is,incorporated qn a e sh 56) a hous

with a singl &M SPM'@%“ * é?e &aﬁﬁ"ds FPH'@%\&EQ%
openi ngs (61% fromthe housing ( for the t Wo ropes (60) be| ng provi ded
at si desshash§6 drtween aapul(esilapgaaﬁadmﬁ middle flengetieéng camenan todpoth reels)
doubl e-reel unit (54) being provided for ropes (60) to openings (61 ) at

t he ot hespaced apaitanemdéglrjisie sndrahanfths beecalipdiembtor. of 1Be rbpeasit8} satiyEttige
nmeans as in any one of Clains 1 to 6, characterized in that each strapping

strand igpd, deeﬁw%(vao‘i)nd ORI, BRI Hbt Wihd iitHilend esHIBCt TNE JhaESEE Gotabably 24)
S

paral | el gui (25) between ends of the housing, at one end of which is

the Ope%BEH{e?o‘S n ik 8685158%% 2 e PAEABPSS i RABLIdGitl thE Fe s WELAS tREM

away fro e openin

shaft 56, which is provided at one end with a square socket 63 (see Figure 15)
engageabie 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 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 from the reels 55. Each
tooth 85 has a pawl-engageable 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 radially inner
end of said face and with respect to the direction of unwinding of the ropes 60 from the

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



the crosshead being mainly constituted by crossbars (28, 29, 30) of
graduated dianeters; a fixed array of graduated crossbars (31, 32) adjacent

t he opposiwe ®peeaf the housing fromthe crosshead, the ax
crossbars in the crosshead and the fixed array all being |(n?,%§9émtr}@gﬂ8pl ane

with the small est diameter crossbars (28, 31) WO 01/96203 18
PCT/ GB01/ 01318 being the nearest to ea other, the strap ( 15) having its
i nner end secured to one of the smalle di anet er crossbars (28) and bei ng

I d | ti. h d .t t b
(317 aneic e 5 B a0 B 4o o S0 (ol ke | 15 DR (6Vide8 VIS $PTAGY ho

. crosshead and fixed array in turn, and with the final |ap of the strap
ener gi nipadingmmenss Gpdne fagm( of@ flexible kengveE9)th Panuallyyoperahle eangROYRans
(33) to urge the crosshead (27) away fromthe fixed array (31, 32); the

. total | engHns (pfthetforamot &&hols A0 dpethe endBitiaictdueanogatiie iffomh paklsydel epgedent
on the nunber and Iengths of | aps between the crosshead and the fixed

array, @miertdﬁs fBRe rlo?‘gct.bﬁr?’% FRIBhARIRY 28)I6cHRr g tHERES RS 509882r S

in the crosshe the fixed array “13." Load strappl ng nmeans as in

the or olariig 5% Pesfih Wokeohenome’ s 1o SodbRAC W dpe A1 o808 o

strapping neans as in Claim112 or Claim13, characterized in that the

cr ossbaﬁgOWQQn fglh ling1in Fgyre {15) Bod fowaklsca @9§H@é‘d"% ding thedPaw ¢'aar of ey
array, other than that smallest one (28) to which the strap {15) is

secur edratahet (eelshews im tlsshedult' ding inlFigesptsl The ahdie aflinelkation dfteaid fassshead
slidabl e al ong the guides or side cheeks secured to or integral with one

end of ®haxfladsitddh 65%f th@aétcﬁbf samé BOIeABANG° &S said ratrl Thé B 70Fork tAe xie3,
characterized in that sone or all of the crossbars are non-rotatable and

provi de%f\ﬂaiézghéf? fr| ction surfaces. 18. Load strapping neans as in any one
of Cl ains characterized in that the guides (25) are channels

al ong whi ch n the crosshead (27) and .acconmmodati ng coi l
conpr essi on i ﬁ'&s 8‘3?'P -gperablg Q?é’dﬁf H'lf') gﬂ@%ﬁ" |§P”QE>)°%‘ﬂBQ HeRYK s
12 to 15) characterlzed in that the guides are bars (46) passi ng t hr ough

t he cr oSShefdbe(=myl Sehektdndiaid tieel ppwl clsiar of thaoraieheaia3® Gasi shewnnt @@hcﬂpt’
springs (33). PCT/GBO 1/01318
line in Figure 15), the ropes 60 can be unwound from the reels, as by pulling the hooks

18, to whatever extent is required to enable the ropes to be secured to a paliet 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 manually-operable tensioning means (i.e., a 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 to 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 pawl from the ratchet until, when it is desired to release the

load 17 from the pallet 16, slight additional tensioning of the ropes 60 (effected by

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



18. Load strapping neans as in any one of Clains 12 to 15, characterized in
that the spring nmeans is a tension spring or springs. 19. Load strapping
means as iwoaeepe of Cains 12 to 18, characterized in th &"/643?/0 318
tensioning neans (35) is a lever nmechanismw th an over-centre ](l n
action. 20. Load strapping neans as in any one of Clains 12 to 18,
characterized in that the tensioning neans (35) is a |lever nechanismwth a
rotati onal device within the housing adgdacent the opening with a push-|ock
action or spring catch. 21. Load strapping neans as in any one of Clains 12

to 20, oledtrRef 6ftheadtdnet BBajaushiny heapati®geomplehehtary Rice®8, lemoﬂthe;mﬂ
(18) being drawn through the og‘egnl ng (nﬁ? into the r]}cum ng (23 24)

af f orde (grﬁ.]g (
st rappi g% means as Iq]é%dBBferétf]@ %@%@Eeear?zeaémforqﬁé%ﬂﬂg |§§@R§ﬁ§e?§§6§
. recesse hin t housi.ng. e not 0j ect ,

G on 11 canteran P o siRgnot e Teehealt el BReK 1§ the bosiebd snBisl Riagn-aor
st rappi ng means as in any one of O ains 12 to 20, characterized in that a
recess i hegndigded )nwhewaligsdhehaeks 8 cae bﬁarﬁleﬂsad fiomdhedrlialdGed® that t he
hook. 24. Load strapping neans as in any one of Clainms 1 to 23,
char act ethezediridsgrimgt57eizdiecttocict 6A He shaft 56up enablgshé tdhesPatebeapaounty at
| east the width of a m ddle spacer (20) of a pal let ( 16), so that the
prongs (odi@lnsdBerRge the underside (21 ) of the platform (22) one to
each side of the spacer (20) WIthOUt bei ng i n danger of damage or

in crarm 24, LndD BB aPrsBirtes Tarahhiin al brbECRpieis BB B PRERE

(18) engage the housipg 23, around the o g 01/9 0 (26)
, the hdﬁg?ﬂgiowﬁ%vvégr@w%ma”ﬁ  the C§P6;§’eﬁﬁ%\t?£de%@rfﬂ@ Q)E%Q_‘gwﬁg ZZW@é{d
strapping neans as in Claim?25, characterized in that the openings (26) are
r ecessedpaliath aspepially anestwith shNEIWO(StQameﬁg strendapach Bt ppposite sigas ofitba not
engaged with a pallet (16) the hooks (18) are shrouded within the sides of
the cap ¢d4d. %u@h@sedbbmbeﬁﬁmmt refatieel il Figurkd PeIntopNst the é@EbpﬁﬁaMEA%
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6. Load strapping means as in Claim 1, characterized in that the cap (11, 51)

has depending flanges (12, 52) to embrace loads (17) made up of a piurality of boxes

and/or cartons and the housings (14, 53) are provided within the thickness of the cap.
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round the shaft alongside the reel, stop means (61, 18) limiting the extent to which the
hook (18) can be drawn into the housing (53) by the action of the rewind spring (57),
a ratchet (58) concentric with the reel (55) and rotatable with the reel and shaft (56),
with a pawl (59) for engaging teeth (65) on the ratchet (58) to stop or prevent pulling
of the rope (60) from the reel (55), and manually-operable means (63) for tensioning
the rope (80) when the pawl (59) has been engaged with a tooth (65) on the ratchet
(568), and particularly characterized in that each tooth (85) of the ratchet (68) has a
pawl-engageable 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 radially inner end of said
face and with respect to the direction of unwinding of the rope (60) from the reel (55),
the pawl (59) has a complementary face (68) for mutual engagement with said face (66)
of any one tooth (65) of the ratchet (58), the paw! (59) is provided with spring-loading
means (69) with manually-operable means (70) for changing the effect of the
spring-loading over between urging the pawl (59) into engagement with the ratchet (58)
and towards a position holding the pawl! (59) 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 (56).
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single rewind spring (57), ratchet (58) and paw! (59), the two openings (61) from the
housing (53) for the two ropes (60) being provided at sides (52) of the cap (51) adjacent
to each other, a similar double-ree! 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)
parallel 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)
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lengths of laps between the crosshead and the fixed array, and the number of laps
being determined by the number of crossbars in the crosshead and in the fixed array

13. Load strapping means as in Claim 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 rotatable with
respect {o side cheeks of the crosshead slidable along the guides or side cheeks
secured to 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.

18. 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 to 15, characterized in

that the guides are bars (46) passing through the crosshead (27) and encircled by coil
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10" &; #10hetghe tensioning means (35) is a lever mechanism with an over-centre locking action.

20. Load strapping means as in any one of Claims 12 to 18, characterized in
that the tensioning means (35) is a 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. lLoad 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 to 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 (19) 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 platform (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, characterized in that when not

engaged with a pallet the hooks (18) engage the housings (23, 24) around the opening
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engaged with a pallet (16) the hooks (18) are shrouded within the sides of th cap (11)

where they cannot cause injury to personnel.



