-PCT/ SG2041/7000034 HANDLI NG AND TRANSPORT SYSTEM FI ELD OF THE | NVENTI O\I
1] “The present invention is in. the field of transportation devices: In-
particul ar, .the present “invention relates to an ‘i nproved handl i ngcdmowoooou
for transportr ng of .sl abs. such as stone, steel .and such heavy objects of -
various sizes and wei ghts.” BACKGROUND OF THE | NVENTION [2] Tr ansporti ng

‘sl'abs of heavy materi al resents par given_the weight, .~ '
size, and -potential for - . ﬁﬂ'ﬁé‘i‘éﬁa{"eﬁﬁﬂr gured as a slab. A
.variety of devices are avail abI e to assist in handling and tr

| arge slabs of marble, granite, glass, or otherw se flat, harmmﬂmmuwmmuw
~obj-ects. A stone slab-may be transported between cutting area, fifighing
ar ea, sﬁIE@QQTI&EMEﬂT@DN\orksMe usi-ng devi ces such as a wheel'ed cart or -any

other |ike nmeans. However, .unique probl ens arise when handling stone sl abs -
“due to [0b8}i rThehgresens umnﬁtmdrsviﬂItgdﬂtﬁeldTh‘étrhmpgmtmnddeym ehot;ammtauruaeq;reant

typi cal .mfdna&m Eua\testo lah $Rprbfeddfifliliink ABAte BF BEMsBERINE b JidbY sHERAE GORE Stedbisd sagh
ascendl Ec{s%esdmragggts%ﬁ&‘mghgorners and the like. -[3]. St one. sl abs are
y SU :

gener aI position _during transport in order to
prevent breakage and to allow a proper fift through restricted spaces, In .
addi tion, breakage is nore likely when a slab is carried flat, not:only. “due"

to incr ntact with Oostacles but because of the .
i nhere Wﬁag?hgg@%l t he cross sectional (horizontal) di rect I on.
Al t hou ht posiition is slab. tr nsp ar.t

S oot AT na%ar SR s S, el phssBits hRilen dlanened anid BROGRER: ste Spa
Curre ntﬂ°§/e"t'é eakageof harpatgdal canfigpigd gedslath § varieth of dexicesnse Pva\rl@'@m“tﬁt iy,
stone sltaaﬂrlnngl\&meunampomg farge dldbsrof rearble, grasite, vgtask, sort atheriaise Hftat,clsardyhanideheavy

*,Mai Nt adpficROA sBhé S48 mat @é%:ln‘sﬁdheﬁ%!tﬁefeh ehttiR€ares, MalsRiAB biies, sta@ing Sktafang dokiGite
' Son”e Cal[sf ’de{l Qes%g&eés Ftlt'}r'}?% h}%ﬁlke\’\@lgﬂntH evtep% ﬂg@gto%ﬁtnssalr@l? r'-érke' y -

to be r uc

wheel s. H‘érs °(5'5|5'P§s %Heeto| |%$8 SB ap gplg tfflg(eelarge ant? unwneldy nature o? typnca?slab

gives rise to additional problems during maneuvers such as ascendrng mchnes, negotlatrng corners and
the I|ke - ' : -

[003]. Stone slabs are generally supported in an upright position_'during_ transport in order to prevent':
breakage and to allow a proper fit thro'ugh restricted speces In addition, breakage is more likely when a E
~slab is carried flat, not only due to-increased probability of contact with obstacles but because of the
inherent weakness of a slab in the cross sectional (horizontal) drrectlon Although the upnght position is
. ..-most suitable for slab transport, the slightest tl_pplng or ur_gmg in a lateral dtrectlon must be avou_:led

| {004] Currently, carts exist that assist in deahng wuth the sheer weight of a stone slab. Maneuvermg

the stone slab over worksite obstacles while maintaining uprlght stability may still be. problematic for .

* such carts. Some carts, in-order to handle the sheer weight of the heaviest slab likely to be encounteredQ o
are typlcally constructed with small diameter metal wheels. Other carts are limited by their f xedj -
physncal configuration which arlses in an effort to accommodate slabs of different sizes.- :

[005] In addition to the handling and transportatlon Ilmrtatlons as mentioned above, there are certalnj ‘
other dlsadvantages faced by the stone slab handling facilities such as, retrieving a single slab for display -
from a stack of slabs and retrlevmg multrple such single slabs of different variety for review -and h
selection by customers. - ' '

o {006] In addition to the disadvantages already mentionet! above; other disadvantages are known t6.
~‘those skilled in the art. For éxample, rubber tires are used-as a replecement for aluminum or resin.
- rollers, they are nevertheless disadvantageous in that they are of a solid rubber construction. ‘Solid
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physi cal configuration which arises in an effort to acconmodate sl abs of
ql'iffge'rEnt sizes. [5] In addition to t he handling and transportation
[imitations as mentioned above, there are certain other di sadvanPetq&GZOiHOMM
by the stone slab handl i ng facilities such as, retrieving. asingle .slab for
display froma stack of slabs and retr| evij ng mul ti-pl € such single slabs: of -
differen [iet revi ew and ct cust a

addi ti O'HEI?E(S tr ﬁsea% '@3‘595?1?5‘3&%@ rg"l'r}yeqj&s ‘{La'(’)té%ea bo&g{heo'f'?'lté' JoH%’ié’H\féWf gges

ar e kndegyinganarkspr causing $BysicRldamage ¢she¢iafly W&P'ﬂ morecsiel "'é‘k%\ﬂ‘ﬁﬁa%ﬂs arggsentered-es are
used as a replacenent for aluminumor resi. rollers, they are nevert hel ess
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di sad\%n ag@ggg@%ndgﬁ ﬁa$é {"f‘gr"’% gﬁop‘g‘?@ﬁgﬁfé&%ﬁ%ﬁ%?%%%glSrllégb mar'ks or
causi nhg physi cal danage especial ly when noré delicate surfaces are
encountered.” [7] Therefore, there i's a need for ‘a slab handling. system

that c s and an inventory. of slabs efficiently and at the sane
‘ti me a?@ﬂg‘gﬁ%ﬁ@gr an ef fective display system of ‘sl abs. BRI EF o :
SR . g Ak b T
a base Thesinb handlingsdayica dndusden e iape, freme dlispaged horizentallysin (Pé?a"e Sara Bees sullpy ei n-
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~and a s ackl ver 1 cal
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t-he "verdouplad torenediedse fratvepindradhfiguyedfo folladithinvk eekis waere ucmupdned’hlmntibhef sibase -
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mul ti PhEngI r@%ﬁyuéﬁsﬂ'rﬁf@ﬂgr#@& stacking .side. The grid, -of-support

structures: I’s ow section to support slabs d| sposed. thereon -
while the slab. handl i ng device is in notion or at rest. 5’“ | n anot her’
enmbodi rie0R], In anether érabrdiment asleb bandlingrandtransaartsystem is peasented The viak handipg
handl i rugudamhsgbdramm tnclsystaepmmtyl afckteb tandipigLdesices fpr Gdcilisdtiap mimerdentraf slabs -
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of the t%%%é e fand angi'éaﬁf%%@oeioshol Ut Rlsiab€in @; e%’ﬂ({hégtg%%'s?ﬂeaﬁ?e IRy ed
onthe ase 3 T JUE Sit]o onteV|W|ng :
o de. © iRk Tandlrg Jrucasre GpURAESGE O o Ad aprRapb i Ramck ispgied Foupiaie g’
conf.i gLfaeuvtcmmsiru amentral predustiorbared, i visvirgarem apth e lopdingiuniegding. bay, whergia the -
pl ur al i glyralaf o8 lsiab haadiidg idegcedaivé eatfigared t6 vk edntirmgeadihen tltet)tréakramdaraundrthport :
trai . dnfriiprbducordras) WEFeding 4, mqhé ﬁﬁa.hg Lmosdmg)saly%émeﬁwcmmkmg side
production area, a view ng area,. and -a | oadi ng-unloading bay, wherein the .
plurality of slab handling devices. are configured to nove conti nuously on
‘the track and around the central producjion area, the view ng area, .and-the

I oadl ng unl oadi ng bay- sean essl y.” The- stackl ng si de :



PCT/ SG2011/ 000034 of ‘the each sl ab handling device is generall y al i gned -
towards the central -production area and the view ng side of the each .slab
handl.i ng device is general ly aligned towards the view ng area. BRCH$G2011/000034
DESCRI PTI ON.CF THE DRAW NGS [10] These and other features, aspects, and:
advant ages- of the present invention will becone better un'derstood when t he

follow detail ed descri,pti-an i C
dr awi n EQP SI% |ngCH§nc§ i éer'?eralgaaqémdt {&{aﬁ{(%? Qgﬁtratl %ﬁ&d?lgttﬁﬂ &t E”%ﬁ&%é‘g
dr awi ng’sew'%fé*?éﬁf er eaf'ﬂﬁb hendiing leyieg 'ﬁ%‘%"F?ﬂ hpaligged éWﬁIt'éFr‘S}‘*"E'P% e‘handl ing
~devi ce accordi n&ﬂto an enbodi nent of the invention; [12] FIG 2
J:1 1 ust B RFDENS JQN\QFJNE@RP{VH@@xerrpI ary slab handling device of FIG 1;
-[13] FIG -3.illustrates a. side.view of the slab handling device of FIG 1.
[ 14] FIIG10]) 4 These and oghes deaturps; asperts, and advantagenef the presendinyenting Wik becomedretter G
1; [ 12kndérstood Swlien the biotiding] deigilatmiéstrigtioneix aaql vty refesdnctancthe ragcommanymg

transpofiwingedh FRCRAEEheaBErstrEprédant KRR HRSUghAU tBaifgeRhérem; and. ‘
z[ 016] IEIV&ég iITustrates iasng%rheptenbg?gﬁnent of an e;eln%(faary sl ab handl | ng

devi ce. -
[011] FIG. 1 .iIIustrates an exemplary.slab handlmg “device according to an embodiment of the

invention;

:[012]' FI_G. 2 illustrates another‘vrew of the exemolary slab. na:ndi_rng de\)iee of F'I‘G. 1,
- ; . [013] Flé. 3.rllustrates a srde v}ew of the slao handring device of FIG..1_;.

[014]) FIG; 4 .illust'ra:tes a proﬁle view of the slab handling.device of .FIG. 1;

~ [015] FIG Sisa block diagram of an exemplary slab handlmg and transport system accordlng toan
embodiment of the invention; and. ’

" [016] ~ FIG. 6 illustrates another embodiment of an exemplary siab handli_ng-de'yice. :

DETAILED DESCTIPTION

[017] Currently, the slab viewing and selection procedure, for example by a consumer who intends to
‘ select a marble/granite slab would have to visit a stack piled in an -open yard. Such visits include

traveling ‘over long distances oyer foot and sometimes require safety equipment as the inventory is

stored in open yards. Further, such viewing and selection process may be restr_icted by bad weather and

often exposed to danger from thie snakes and insects in the open yard. Also, such open yard may be- out’

of reach for physucally challenged consumers. Furthermore, the stack plles are arranged in domlno sty|e5
_and often may not provide a fuII viewing area of the sample. :

{018] On the other hand, handhng of slabs in a slab processmg facility may ‘pose certam challengesj .
such as-time consumlng retrieval process of slabs for elther viewing or for further processing. Present
handling procedures may provide unsafe work environment for employees in slab processing. faculrtles j
Also, the stacking of slabs in domino style is inefficient in that it consumes more time in retrieval than'
actual processmg Stock taking and mventory management are also time consummg and meff CIent



DETAI LED DESCTI PTI ON [17] Currently, the slab view ng and sel ection.
“procedure, for- exarrpl e by a consuner who intends to sel ect a narbl e/granlte
slab woul d have to visit a stack piled in an -Open yard. Such vi sactr/sezou/ooooaa
_include traveling over |ong di stances- over- f oot - and. sonmeti nes .require .
safety equi prrent as the inventory is st'ored i:n open yards. Further, such’

vi ew ng[o?%r)}d re(?greI fhgrep E g(h%?dg foE%%laB%ahcﬁﬁtg rs%s?én? ﬂ'ua'? X?{Pﬁéldréﬁﬂé Eh% fﬁ’cﬁénﬂg h .

.exposed

open yatd %W%?"&ﬂjf‘meo?'sq SERvides or aﬂh?@“ﬁ‘éﬁ F?p%éﬁ"é‘i’lg’éo‘p i‘é’ﬁ ffpthe various -

Fur t her embadjimériteofsbeiokenpiph.es are. arranged in donino style and of t en may not ,
provide a ful'l viewing area of the sample. [18] 01 t he ot her hand, ‘

. handl i ggo0f ! i‘hﬁuskrgtee anl al w@uaﬁlﬂaﬂdn neqebté YoctBRin @&%nceﬁsd’atnnbm of the
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faci 1113 Shpa Gk Wi IZﬂ'b‘a'd*e‘% ted B e BB e B O 0. 32 20,
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base frame 12 acts as a safety stopper-for the slab handling device 10 from
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which o} scattered ran around t e storage area-and
wor k' production area. FIG. 4 furt Her |Ihustrates anot her side view of the

sl ab handling device 10 of FIG 1, [ 23] During an operation of the slab
“handl i ng device 10, slabs used in heavy i ndustrial facilities such .as but ..
not limted t.o steel stone, granite, ‘and marble are | oaded oh to the

st-acki ng- si de 26. Referrlng tOFIGs. 1, 2, and. 3, it.is clear that the .
st acki ng si de accommodat es rore sl abs as conpared to view ng side:. 24, The
stacking side 26 is generally configured for Storing inventor. The Vi ewi.ng
tlde 24 |s generally Ioaded mnth slabs t hat are for V|emnng purpose The
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PO792011/ 000034 arranged in alnost-upright Position. Stacking the sl-abs.in

al nost. upri ght position has certain advant ages such as better handling
capabi l'i ty. For exanple, slabs such as marble or granite are vul REVEH0&1/pR0034
br eakage when handl ed otherwise-in a flat ‘& horizontal position. Stacking

ar r angeimrent such as al nost uprlght p05|t|on provi des better. handllng and :
“transpoytati MuEa | :
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¥ing device as: -
described in FIG- |. - However, ‘the projection 18 is elimnated in this = -
- desi gn ([are) ]‘mtﬂwlﬂustratdseneﬂa'er erf\bddlracrk ofiae exesnptare slate dreltimgidevice. The slab handling -

device 102 is generally similar |n ‘construction to the slab . ‘handling device as described in FiG. 1.
. However, the pro;ectlon 18is ehmmated in thls design and further, the set of track wheels are replaced
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PCT/ SG2011/ 000034 wi t h-uni form si de wheel s all al ong. The wheels 108 are
made from at | east one_of a heavy- duty castor, or a hardened rubber. As a-
saf ety -mechanism the confi guration il{ustrat ed i n FIG 6 includ@ET/s62001/6eA034
two concrete curb, wthin which the slab handli ng device 102 is designat ed
-to nove ar ound [-27] Advant ageously, the slab view ng and sel ection
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all suc ons an anges as thin the true spirit of

i nvent i 'Bif28€ %ﬂéﬁf OPE? 2 CLAI Ms The invention clained is: 1)A sI ab _
‘handl i ng deV| ce for ‘facili tat| ng novenent- of slabs around a facility, the -
sl-ab hé&azB]i nyhitkeanCeeratnfpatus of the invention havedeen fllnstratediarsipteseribed bereinpmiany | vy

i n par ahbdificatiohstant|cRsHgeSWIfRER to WHRE Skifedan ke . 165 dhexeford) R0 BaSRderitacEthat -
conpri §gs aSpé%Qé Q&Hs%pe ﬁ&‘én%”fkd”'gove.f @mutcn?rlolaﬁ‘%&ofng Qﬂ'é?chakgeg aP%ﬁPw i true;

conprisin ructures oSt & seco rame |sposed
vertlcéPFg gﬁ fyentioRs e frane to.forma view ng side and a stacklng si de,

the second frame conprising a pIurallty of vertical " support nenbers, at-
‘l'east two or nore diagonal support’ nenbers coupled to the vertlcal SUppdrf
nmenber.s, and one or - nDre hori zontal - o



imenbers coupl ed the vertical nenbers; a pl ural ity of track V\/neel s
coupled to the base frane and conflg ured to roll- "within a track _when i
Motion; a plurality of side wheels coupled to the base frglgéSGzon/oooou
wherein the dianeter of the plurality of: track wheels |s greater than.the
diameter of the plurality of side wheels: and : 'first set ‘of -end
stoppermiposed on the base frame and conflgured to hoI d aslab in
positio the view ng.side; .a second set of end stoppers disposed-on the
base frarme and configured to hol'd nultiple slabs.in place on the stacking
si de; he'"“’lﬂlﬁ’@r‘@"ﬁeﬁﬁe grid of support structures is.made of hal | ow
section to support stabs disposed thereon while the slab handllnP device is
i n notiBn orA gled haedling devyiceries fagflisasing anryrmagt efesiabe aravad adegilitecthe slakIhandfing

- furt herdevkeugrhgrisingo a dri ve .mechani sm confi-gur ed to. move the slab handling
device on the track disposed around the facility. . 3). The slab handllng
devi ce as r ecbdsedraime dispadethhBrizontally @i parallebtods flooe surtacd) avhiessin a firsf end dfehie base

confi guggRe E&nmﬁa Weéloﬂrextelﬂﬁmé lrbh Branslse '?rgrn‘éetﬁecl?ase fA)newdﬁ\pﬁslﬁ%)a R Yt i ng
. dew ce s%? Jr?gt'nlcﬁflei h%stﬁﬂ Lcdnd d#‘{l#?er ?gﬂ;{éd\ﬁm@ag\l ﬁ%%aéjeffratéﬁeat%kf%ml@ 9’e§?ng §|d€[ade

om at oneg tgvo or

sI ab ha?l‘él‘la srrgk'a%w% é"“a‘§°‘l"3€ l/af'lfom rigipgg l’ll"f 'W\Rﬁé‘-’r’B‘faﬁs‘lPH%“ % elsra&rl*‘és
conf i gune diagoeal sunpetidagrebesnicoupled fo the vertisplsuppert members ang gnepmorarlor@ntal

- pl ur al i igmbdrs edupled tReverti@l mémbdt:ng side. 6) The slab handl i ng device as’
recited in claim1, wherein the projection extending fromthe base frane

i s confi gur eflplamlity ostreﬂmeefsebumhﬁ:ohaeoasé Frane aandortflgered wmvdthfrraaun&kfvmem
tri ppi ng nfbegn;t 0 overI oad: . : _ o . .

a pIurallty of side wheels coupled to the base frame, wherein the diameter of the plurality of
track wheels is greater than the diameter of the plurallty of side wheels, and

. afirst set of end stoppers dlsposed on the base frame and confi gured to hold a slab in position
.on the viewing side; a second set of end stoppers dlsposed on the base frame and confi igured to hold-.-_
* multiple slabs i in place on the stacklng snde, ' :

wherem the grid of support structures is made of hallow section to support slabs dlsposed' )
thereon while the slab handlmg devuce is in motion or at rest. ' : .

- 2) The slab handling device as recnted in claim 1 further coupled toa dnve mechamsm conf gured' o
to move the slab handling device on'the track drsposed around the. facrllty :

3) _The slab handling devrce as reclted,m claim 2, wherem..the drive mech'anism is further
o conﬁgured to move and stop the slab handling device. '

4). " "Theslab handlmg device as recited in claim 1, wherem the plurallty of track wheels is made from' '
at least one of a heavy duty castor, and a hardened rubber

5) . The slab handlmg devnce as recnted in clalm 1, whereln the base frame is conf igured t03 .
accommodate one of more slabs on the vnewmg side and a plurallty of slabs on the. stackmg side. '

6) The slab handlmg device as recnted in clalm 1 wherem the pro;ectlon extendlng from the base;' '
frame is configured as a stopper for the base frame and the, second frame from tripping due to _overload, ﬁ

- 7). ~ A slab handling and transport system comprising' :

. a plurallty of slab handlmg devices for faculrtatlng movement of slabs around a faclllty, whereln'
. each slab handling device comprlsmg a base frame dlsposed horlzontally in parallel to a floor surface,' .



7) A gig) handling and _transport system conprising: - a plurality of
sl ab ‘handling devices for facilitating novenent of slabs around a facility,
wherei n each sl ab handl i ng device conprising a base frane di sposé’@T/SGZOII/OOOOM
horizontally-in parallel to a floor surface, . PCT/SG2011/000034 wherein-a.
first end of the base frane conprises a projection extending. fromthe base
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~conprising a central. production area, a view ng area, and a '
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Pr oduct ésafin@Jusif onthe trédkeand REoMB @Re cebird! §rbgudtioR dieadthl MeQardl 4iea, BAY the loading--
seant esgliyadin amle\g@fzr ein the stacking side of-the each sl ab handl'i ng

devi ce I's ge er’éfel ‘gned towards the central production area and the . .

view ng ° si d\shaémttng é@ﬁ{g §+éa f{]h |c|‘| b %Séédlﬁg dh\ﬁcegﬁ%hé’lalllyyal@hécgfb%njrSQ§@r ds -

"the Viewn systemas r

Cl'ai m CenTAPof o afea, 6 MRS PLYEGSEh SiaP dAIbe VS Anbretely 2Bt he .
track. toyﬁfﬁlﬁ'@‘eﬁrvﬁbﬂﬂaﬁdl ing and transport system as recited in cl a| m§,
wherein the each sl ab.handling device is configured to store |nventory of

sl abs aAd t oThei siab) Iggndgngaq;g taqnqu;bsxﬂegwpﬁgecmcbm claim 7, wherein the transport train is

~ confi gured to move and stop on the track

S 9) - The slab handling and transport system as rec:ted in claim 8, wherein the each slab handlmg
devnce is configured to store inventory of slabs and to dlsplay slabs at the viewing area.



