G APPARATUS

For RQ-ercQ FI ELD OF THE | NVENTI ON The pr ' jonfis
related to conveyors. In partiicular, the present 5 i nv%;%m%%%g to
t he conveyors for non-palletized cargoes. BACKGROUND OF THE [NVENTI ON

Conveyor belts conme in many forns and are dised in nunerous
applications such as for transferring goods, materials and&%rg&e ﬂr%ng one

end of the conveyor to a desirfONVEVYING APPARATUS end. esejbelts are

10 normally constructed by neans of rollers or chains of, combipatd o Qﬁ/
t her eof . The conventional conveyor belts have n LR ' S
due to their design. Firstly, a gap is present at Y\jou Q’ \Pw !
bet ween two conveyor belts, which results in instability whepla cargo
is transferred ross_t quous belts. Therefore, nost cargoes
have to be traﬂﬁfg réﬁ ﬁ"%a‘”‘é@lﬁég Secondly, due to the presents of
rollers or wheels, the belt tends to shift and nove at the slightest

‘é&?: i 1t accor anhe nraso ARG Rt @ G eypf. Ip, parieat' B8 YERAR 7
the. conveyd o MERHA R yetaid fo W EBRRYorE Y e Rellnzsg IR Vor king

di aneters. Furthernore, due to presence of belts and chai ns,

conventi onal P THEINVENTIORNt nrintenance.
2 %EC%BM%E?%FI\HC?O\I Nq’lt I's therefore an object of the

present invention to provide a conveying apparatus to overcone the
shortconings as Qonvegorldselis. come inl mdny domsemdogrectused [im onunwraus

conveyi ng appar at us ich can transfer 5 wunpalletized cargoes.
applications such as for transferring goods, materials and cargoes from one
end of the conveyor to a desired location at the other end. These belts are

10 nomally constructed by means of rollers or chains or combination thereof.

The conventional conveyor belts have numerous limitations due to their
design. Firstly, a gap is present at the junction between two conveyor belts,
which results in instability when a cargo is transferred across two
contiguous belts. Therefore, most cargoes have to be transferred on pallets.

15  Secondly, due to the presents of rollers or wheels, the belt tends to shift and
move at th'e slightest urging. For example, a cargo placed on conveyor in a
moving vehicle may shift according to the movement of the vehicle. Unless
brakes are applied to the conveyor, such movements may become
dangerous. Thirdly, the conveyors tend to be bulky, as the rollers have

20 minimum working diameters. Furthermore, due to presence of belts and

chains, conventional conveyors tend to require frequent maintenance.



| t-<f-3° et anot her object of the present invention to provide a safe nethod
to transfer cargoes. SUWWARY OF THE | NVENTI ON The present
i nvention is a conveyi ng apparatus and systemconprising a 10 conveyor
having a plurality of longitudinally aligned bars aligned to forma

pl at f orm whereon a cargo for conveyi ng may2be pl aced. Reci procating
vertical actuator is provided to raise and | ower at |east one bar in a

di rection OBgF@F OE THE IRV |0 its longitudinal axis and to a
the p

pre-set distance trom atform Reciprocating |ongitudinal
actuator is also provided to allow at 15 |east one bar to shift forwards
and backwar ds Haisoth@refose |amn gbjactli of aheapresehbiinvention to previde ea ncomeying

di stance, The vertical and |ongitudinal actuators are coordi nated in

operati on suclapgparitus to Bvercamhe tiessleortddmings asestatedvatidvebe ur ged
forward fromone end to the other end through cycles of increnental

steps of a predeterm ned distance. Each cycle involves a forward | oad- 20
shifting step lhisdanothgs iohiedl tocproxissl agcenvgying appasatysswhighe£an risansfer
enbodi nent of the invention, the bars include at |east one support bar and
at | east ofie dinpalletizedbgargaes.one enbodi nent, the reciprocating vertical
actuator is coupled to at | east one support bar, and the reciprocating

| ongi tudi nal actuator is coupled to at |east ope shifting bar, The forward
st eg A IIS yet another o&gct of the present invention to pgovngg ;1 §afgcme§;gcg{q3y
the shifting bar shifting forward while supporting the cargo. The

backwar d st ep transie¢argeasoy transferring the weight of the load to the
support bar and then shifting the shifting bar backwards w thout touching

the Ca' S%GUMMARY OF THE INVENTION

The present invention is a conveying apparatus and system comprising a
10  conveyor having a plurality of longitudinally aligned bars aligned to form a
platform whereon a cargo for conveying may be placed. Reciprocating
vertical actuator is provided to raise and lower at least one bar in a direction
substantially normal to its longitudinal axis and to a pre-set distance from
the platform. Reciprocating longitudinal actuator is also provided to allow at
15 least one bar to shift forwards and backwards along its longitudinal axis for
a predetermined distance, The vertical and longitudinal actuators are
coordinated in operation such that a cargo placed on the conveyor will be
urged forward from one end to the other end through cycles of incremental
steps of a predetermined distance. Each cycle involves a forward load-
20 shifting step and a backward retracting step. In the most preferred
embodiment of the invention, the bars include at least one support bar and
at least one shifting bar. In one embodiment, the reciprocating vertical
actuator is coupled to at least one support bar, and the reciprocating

longitudinal actuator is coupled to at least one shifting bar. The forward step



BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1A is a | ongitudinal
cross-sectional view of a | oaded conveyer showi ng the general
features of the present invention. Figures 1 Bis a top view of a

| oaded conveyor showi ng the general features 10 of the present invention.
Figures 2A-D are traverse cross-sectional 3views of a | oaded conveyer

according to one enbodi nent of th resent .i nvention show t he

oper ati onal siscgghievagd, Byitha shifting baf sh “@ﬂuf‘%@’%&‘@‘h' @uPBBR&ge&Le Gerae-
| oaded conveyor corresponding to Figures 15 .2A-D respectjyely.

Fi gures 3A-D &he b@ﬁl&‘b’éf@ﬁte?r'ﬁﬁhéﬁé’@% B)’l&'iané‘f%ﬂgg dhe &’Q'Md%@dﬁegﬁlme
according to another enbodi nent _of the present inyention show ng th
oper ational ssepportbgtiand then ghifting the ﬁ'@ﬂg(j@rﬁcmﬁf YVHEO‘&WQHE'“BQ%QQ
| oaded conveyor corresponding to Figures 20 3A-D respectively.
Figures 4A-F ed@0.raverse cross-sectional views of a | oaded conveyer
accordi ng to anot her enbodi nent of the present invention show ng the
operational steps sequentially.

4 Fi g'hr es 4G L are top views of a | oaded conveyor corresponding to
Fi gures 4A- G respectively. Figure 5A is a | ongitudinal

cr oss- sect | oONBIRIEELWESCAIPTION' P PHECDRAWINGS the present inventi on
0- end. | '

al i gned end-t gure 5B is a top view of the same conveyors in
Fi gure 5A
Figure 1A is a longitudinal cross-sectional view of a loaded conveyer

showing the general features of the present invention.

Figures 1B is a top view of a loaded conveyor showing the general features

10  of the present invention.

Figures 2A-D are traverse cross-sectional views of a loaded conveyer
according to one embodiment of the present invention showing the

operational steps sequentially.

Figures 2E-H are top views of a loaded conveyor corresponding to Figures

15  2A-D respectively.

Figures 3A-D are traverse cross-sectional views of a loaded conveyer
according to another embodiment of the present invention showing the

operational steps sequentially.

Figures 3E-H are top views of a loaded conveyor corresponding to Figures

20 3A-D respectively.

Figures 4A-F are traverse cross-sectional views of a loaded conveyer
according to another embodiment of the present invention showing the

operational steps sequentially.



Figure 6 is a longitudinal cross-sectional view of a conbined vertical and
| ongi tudi nal actuator. Figures 6A-D shows the sequential steps of the

mechani sm 10 DESCRI PTION OF THE | NVENTI ON Figure 1 shows the
general concept of the conveying apparatus in accordance with the
present invention. The present conveying uées | ongi tudi nal l'y aligned
rigid bars (r et u : ' res @ i rma
pl atform 24 mﬁ@g?gﬁg%%ﬁéﬁé&%g&%&ﬁ%ﬁg@&@ copT agégf’ir%ne Eg‘ihsrgggg
be generally ] | Dk0.@t | east two groups: the shifting bars
and the suppo%Rb@;?%df%ﬁlgi@base 25 is al so provided wher eon al |
actuators and fixtures may be coupled. The cargo 26 is urged f orward
fromone end ofighfe5AG8 elohgHUGRARERIsYSeciohaloviewW eR twe\SorWeyofy @ksrding

of increnental steps provided by the bars. 20 At | east "one

reci procating tharpreSeht mvbHBS® aligied eRYitgRgon some of the bars to
allow the bar to be raised or lowered in a direction substantially

normal to their longitudinal axis. At |east one reciprocating |ongitudinal
actuator i$ alEigum 5Biislatopwiew lobthes sarme convéyorsdn Figure5A.shi fted forward

and REPL ACENVENT
SHEET 11 JUN
1998 Figure 6 is a longitudinal cross-sectional view of a combined artioalrand| ong
their longitudinal axis. The vertical and |ongitudinal actuators

cooper ate to peogitadinal ;actdator. Figwies A showsd thanrsequentiat isteps of the
During the load shifting step, the shifting bar is used to support the | oad
and mechanism.

10 DESCRIPTION OF THE INVENTION

Figure 1 shows the general concept of the conveying apparatus in
accordance with the present invention. The present conveying uses
longitudinally aligned rigid bars (reference numerals 20 and 22 of Figure
1A to C) to form a platform 24 whereon loads and cargoes 26 may be
15 placed. The bars can be generally grouped into at least two groups : the
shifting bars 20 and the support bars 22. A base 25 is also provided
whereon all actuators and fixtures may be coupled. The cargo 26 is urged
forward from one end of the conveying apparatus to the other end via cycles

of incremental steps provided by the bars.

20 At least one reciprocating vertical actuator is provided on some of the
bars to allow the bar to be raised or lowered in a direction substantially
normal to their longitudinal axis. At least one reciprocating longitudinal

actuator is also provided to allow some of the bars to be shifted forward and

This Sheet Has Been Re
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shift it forward. During the retraction step, the shifting bar is brought
back to 5 its original position without comng into direct contact with

the load. This is achieved by either raising the load or by | owering
the shifting bars. The shifting directions may be reversed such that
a load can be transferred in ei ther ®irection. Due to the absence of

rollers, chai cRWaP&'éﬁphgtéﬁfiﬁhﬁﬁﬁﬂﬁhal axis. ifﬁée%érﬂ | l%t"ngk%ré&if[ilgdigﬁf

necessary. Furthernore, re~appar at us nmay € reduce very

short hei ght. i i f ok h :
appropriate ac cﬁ%a%tgi%epé@?rgﬁ é%l q}ﬁgfige&)&&&éf gﬁ)tl&é:%nn éfi&'ﬁgra%%nb%rr%rt\rsafcg?nat
| east the sta r I 0 e 40- t ' t
prosent - it GEI88 sBRng sieph i S barTs KSsr 36 uPROAADBIbad Al e
to transfer e 0 : e e jfting
bars 20 and tI’?Q'fgﬁB%@&?dbé}"gﬁ%y?%g%r#@gglﬁt%%etﬁe Sh'ﬁlnggﬁ}gﬁgi)@@ l?%glg own
in Figure 1B) .for.conveni.ence .This alternati rr.angenent, gives good
esul s, bt derigia BRYENE frithdud Bmish biditbet pentact Wit BTBag, ThiCh
Cupport bar . doniaves” b rafer vaisylaS dpark of S verihes 106 S ikiog barn e
chapes - ahithg diacdons S BareuersPd gL Ads RARS Bansteriset i
shapes g S ’ y
be of ot her . shapes. An actuator is any mechani smfor noving
the bars. |t rihepdireetion. Due tomtherahnengeof sellerseehains i baltspia, therpresant ¢
type or a conbination thereof. 25 The punps, cylinders, gears, cam notor
and ot her engiimeantiong bpakessarernotmecessary. Furthermore, the entire apparatus may |
6 described in detail as they are well known in the art. For exanple,
one 10  be reduced to a very short height. For example, a 2 inch high platform with

the appropriate actuators installed inside 20-foot container can transfer at

least the standard cargo load of 20 tons. For a 40-foot container, the present

conveying system with a 2 inch high platform may be upgraded to transfer

loads of up to 50 tons.

15 In general, the shifting bars 20 and the support bars 22 may be aligned
alternately (as shown in Figure 1B) for convenience This alternating
arrangement gives good results, but other arrangement are also within the
scope of the present invention, for example, two shifting bars between every
support bar, or vice versa. Many embodiments can be envisioned using the

20 general concept described above. For example, the cross-sectional shapes
of the bars are shown as rectangular or square bars, but may be of other

shapes.

An actuator is any mechanism for moving the bars. it may of the_
hydraulic type, mechanical type, pneumatic type or a combination thereof.

25 The pumps, cylinders, gears, cam motor and other engineering parts are not



| ongi tudi nal actuator and one vertical actuator may be coupled to the
shifting and support bars respectively. The actuator may conprise a nunber
of conpressors, punps, notors or gears as driving forces. 5 If a bar
or group of bars require the coupling of both a vertical and a

| ongi tudi nal actuator, they nay be conbi nefl into one nechanism An

I f t I t.udi nal t ' '
AR sghﬁﬁadéf@eﬂaﬁ T S B LR T iR,
f h I whi ch t
to bar  10° ogongydital Hfilalor B, g xErigH druasce ik, 4 sleRd, SpBRec" ©

i Si d hf t d.to th ht by
ool 1 ng. mmehdneHg o s S SShectheh R acbE il BB, o
bar 62, bar 61 |s forced to rise due 64. Wien roller 63
reaches arm 65 W@ﬁ?‘?rﬁepﬁ@Ps6‘T°?%’siﬂﬁlge@6£?5 drivingforaas. by the

bulling bar 62. As a result bar 61 is raised and shifted via one

mechani sm g If a bIaF ’@-Bﬁﬁe s teRuird tﬂeﬁ&&épl{h%‘é?ﬁ@f f@énuﬁgeaﬂ{iq_é’gg q

functioning of epe e and arrangenen

o IMh\chinS 22:48?@%“"&5@'0%&%8{1s‘l‘&?nﬁ‘%?’f P&?I@?Iﬁ%ﬁ?'I on9bf: HIE@@@I?&%{P@? 20
pars. aot as ¢ rexamiis’ 83 SoifbheE vERRET Arf(londin el aBUAEE s pbBRpy n ©

h
SRquiLEE?VEﬁRd Sﬁpot 6. mhis example, the actuator is a mechanical mechanism using, for

11 JUN 1998 example, cylinders, gears or a hydraulic arm, which are connected to bar
10  62. Bar 61 may be a shifting bar or a support bar. In the raising and shifting

step, bar 62 is pulled to the right by the pulling mechanism (not shown). As

roller 63 is pulled to the right of bar 62, bar 61 is forced to rise due to slope

64. When roller 63 reaches arm 65, the entire bar 61 is pulled to the right

by the bulling bar 62. As a result bar 61 is raised and shifted via one

15 mechanism,

The number of pumps or jacks necessary for the proper functioning of
the system depends on their type and arrangement, and is within the
knowledge of one of ordinary skill in the ant. [Eric, this is to define what is
meant by actuator in the claim. You have anything else to add ?]. The

20 following examples are used to illustrate the inventive concepts.

EXAMPLE 1

Figure 2 shows an embodiment is which one set of parallel bars act as the

support bars 30 (shown as hatched rectangles or squares) and another set

This Sheet Has Been Replaced
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7 of parallel bars act as the shifting bars 32 (shown as open
rectangles). In this enbodi nent, the vertical actuators (not shown)
are provided to raise and | ower the support bars for a pre-set

di stance fromthe platformin a upwar ds and downwar ds direction
perpendi cular to the platform The 5 | dngi t udi nal actuators (not shown)

o, 0T Se o il o RS g g, RS S5 GRAR TR,
embod: et ¢ Yo ppapoi il i VBB RETlats' R Sndivrd e Blvideg ogplicon
50, SO, SRR SR By o 08 4 e o WP L
A e T M

rai sing of _the su rt bars 30 and the | ¢ad, b e vertjcal actuators
to a p?e-sét ﬁ%n\@ﬁpc@pqlgqtﬁtp?tors ?not ?'F?epfﬂ"é&%ﬂ%s}'g\/me s %Il?laf'?tz i?hg
bars 32 then shifi backwargs (as _ 15 shown by the arrows in Figure 2F

wi t hout touchiPhgr ermjvgg Iglqlce ofogwards and daackwards stelativenlp the suppo
shifted backwards_a pre-determ ned di stance, the support bars are

| onered to th&ef- the EﬁVﬁhpfabaéls defined asthedevelafithe upper surace of the bar.
result, the weight of the load is shifted directly onto the shifting bars.
The arr is emhagliment; the npper level eftthetshifting bavaatthefresting positiamg
bar for a pre- 20 determ ned di stance, bringing wwth it the |oad. The
cycle is repeds atsoucansidered the platfomdeveld. The feveal of tihensuppornishrsaatt theiot her

end. Exanpl e 2 Figure 3 shows another conveyor apparatus
havi ng al 1@r naestng papitions i8 kilow Stheapidtfeim flevel 33 8abahowal bgnEigure 2D.
parallel. In this enbodi nent, both the verti cal

Figures 2A-H shows the sequence of steps within one cycle to shift the load
one pre-determined distance. Figure 2A shows the raising of the support
bars 30 and the load by the vertical actuators to a pre-set level slightly
above the platform level. The shifting bars 32 then shift backwards (as
15 shown by the arrows in Figure 2F) without touching or moving the load.
Once the shifting bar has shifted backwards a pre-determined distance, the
support bars are lowered to their original level below the platform level. As a
result, the weight of the load is shifted directly onto the shifting bars. The
arrows in Figure 2H shows the shifting forward of the shifting bar for a pre-
20 determined distance, bringing with it the load. The cycle is repeated until the

load is shifted from one end to the other end.

Example 2

Figure 3 shows another conveyor apparatus having alternating support 3 6

25 and shifting 38 bars aligned in parallel. In this embodiment, both the vertical



8 and the | ongitudinal actuators are coupled to the shifting bar such

that the shifting bar acts both to |lift the load 40 and to shift it.
Fi gures 3A-H shows the sequence of steps to conplete one cycle of
shifting. In this exanple, the upper |level of the support bars is the

platforml|evel 41. At the resting 5 posBtion the shifting bar is an

t ted bel g . I as,.s o I Lgur e
;ﬁO\r/ngt ﬁe fi rs%hipgepw@@ﬁfé{%fgﬁ\{@t?ﬁ d! gﬁmﬁgqggﬁ‘? tsmgﬁ&lﬁa?ts?@gr ?glﬁ?%i sed
by the verti cal;:a 0, r | n . pl at f,ar
TKi s raises tﬁéeh'ﬁgéﬁruéﬁgﬁ@? P(f Fﬁ ?’ié ’%’qséﬁg%?d fg%gﬁ@ %uﬁlgﬁisekgbel $hews

t rs...ELqur E shows how the shifti .bars are e
zﬁff?red formrtﬁgfseqfﬁhggrog-sgeﬁsgprﬁo et&h%%h_ f?_%&ﬁ@'t'ﬁét l:oeo\’ffw h?rl‘?t has
h by th rro To retract the i ftin ar ut, novin e
fog\f t%e sﬁi ?LERR?\S'B[?XPL oértgeﬁq%o[ona%ars I§ Ja%r@ﬂﬁqg‘bﬁﬁ‘-’%egé; rf&tn.g@bdﬁﬁ' ce
to thei ting.position, At this position the shifting bars are
bgl owe!t Ler %fa't%ﬂﬁ% g’\ﬁeﬁﬁmﬁfﬂjbﬁh@r ﬁqﬁcéeig’ﬁlqvgéhe thT]tform 'i‘?‘-i Fﬁeﬁ_!‘%‘&?hmvar ds
h in Fi H wt t movi n e

Poad o FigiueBDe Fiurs 3A showsitherfie epin e cyols BxahisIotha Rbifing.d
shifting steps involves the raising of the | oad above the platform
| evel before dHarisiraigeddyihe vedical aciwataritota pre-setalistanee abovie tine: platioprr t
bars and the |oad while the |oad is noving forward. Al though it is
necessary t hatThigiraises ithe load suchdbatkihismalangesdeing suppoded by the supmetar y

that it be achieved by raising the load. This friction may al so be
avoi ded if thebars! Eigane 3rashovie howitheeshiftingybdrs 88 tane therdhiffedhfpiward a

shows one enbodi ment in which this may be achieved. In this exanple, the
10 pre-determined distance, moving the load with it, as shown by the arrows.
To retract the shifting bars without moving the load, the shifting bars are first
lowered a pre-determined distance to their resting position. At this position,
the shifting bars are below the platform level, and therefore can then be

shifted backwards or retracted as shown by the arrow in Figure 3H without

15  moving the load.

EXAMPLE 3

In the previous two examples the load shifting steps involves the raising

of the load above the platform level before shifting occurs to avoid friction

20 between the support bars and the load while the load is moving forward.
Although it is necessary that this friction be somehow avoided, it is not
necessary that it be achieved by raising the load. This friction may also be
avoided if the relevant bars be lowered away from the load. Example 3
shows one embodiment in which this may be achieved. In this example, the

25 support bars 42 and the shifting bars 44 are positioned at platiorm level 45



25 support bars 42 and the shifting bars 44 are positioned at platform

| evel 4 5 9 as shown
in Figure 4C. A vertical actuator a |ongitudinal actuator are coupl ed
to the shifting Bars. A vertical actuator is also coupled to the support
bar. In the first step of the cycle, to tr@nsfer the load 46 fromthe |eft

hand ide tp the.right h i de..of, Fi H, .t ] '
aver ed for = % ehows i, Fiolrec A A" (ol R4 AllorgEsRiEratafe ol
Shi 111 ng st op GHUPlaKthershitu s ;A yertioar adpizforsS 48 Bl fo ¥ St c.
ai sed agarn oA I fieufish 8ldh oftam Fles 13iiamstarthe 168 48R ofiEnq ¢
foll d by the.l ' f t hi £, i h i, 10 Fi 4D,
E‘Jch"t“ﬁat 7 ow T8 Wi fehidrend Sp o1 Fig e AVE 1Be SiipBaT i i owitpg Spr e pre-

. As lt, th hi fti b hi f backwar d i i
the I oad a8 SHRAABANGACUSD Gt JF 1SRG 1RGRT FURPORDS AHE Eade ShishoMR ar o
have retracted _to its original position, th%y are raised to platform/] evel
agai n f oFigHrRs 4. Thigye fallowegeby a fonwardheiiting.siar(atdes shiting bay &4 m

described in this exanple is that the load is not |lifted above the
pl at f or m | evel for a prieydeterpined distancgcasshawnsby the soligarrowsdn Rigrer dbet i on
of the vertical actuator is only to nove the bars and not to raise

t he cargo. As Thereshs suppbitsbaryist raiseids againr fored \prerset (istance cas:ishown in

O her variations of this enbodi nent are contenpl ated. For exanple, both 20
support bars afigushdCt Thig isdoloweq byesthedowkengtaf thershifting bansl ascstgiveru i nal
actuators, such that each group of bars essentially function as both

E gpgg[ﬂt o e10by Pigure 4D sath tHat mowdiesweight of thedoay ds eransterpmktethe Sippontay
bar. As a result, the shifting bars may be shifted backwards without moving
the load as shown by the solid arrows in Figure 4K. Once the shifting bars
have retracted to its original position, they are raised to platform level again

for the next cycle.

15 The main advantage of the system described in this example is that the
load is not lifted above the platform level in any step of the cycle. This
means that the function of the vertical actuator is only to move the bars and

not to raise the cargo. As a result, this system is extremely energy efficient.

Other variations of this embodiment are contemplated. For example, both

20 support bars and shifting bars may be coupled to vertical and longitudinal
actuators, such that each group of bars essentially function as both support

bars and shifting bars, with the cycles staggered. This may be achieve by
performing the same steps as shown in Figures 4A to L, except that the
support bars move in the opposing direction (as shown by the dotted arrows

25 in Figures 4H and 4K) when the shifting bars are moving. Although an



perform ng the sanme steps as shown in Figures 4A to L, except that the
support bars nove in the opposing direction (as shown by the dotted arrows
25 in Figures 4H and 4K) when the shifting bars are noving. Al though an
10 addi tional longitudinal actuator is required for this variation, it
has t he advant age of doubling the speed with which the cargo nay be

comveyed. . aqtionT BAREGSHAERls LIRS IO VARG, 1! fad Wed

seen t hat the entire I'nto a surface, gven

Systems, whi oROY3RRGS kg the SPE&T i el BT Phigay Y borRiayBiGi ng o
the termnal rollers. Wen two conventional conveying systens are

aligned end to gfgm ﬂﬁ%sﬁﬂeyveﬂméigresem uﬁ)eﬁﬂbﬂgn %aﬁsoé ef,.aih Fhét he%Bntva! | ey

at the junction between the two syst resu cargoes wth a

relatively s ialtfobgr r eg%‘é‘ ﬁ’f’ddeylnf@}ﬁlatt%u'?ﬁcgl @9&9‘ at Jtf;?e R0 éncﬂ’sal 'h% jgghor e

they can be t ans securely across convent yi ng

e, 5 eSO B B IS ey e
o ot or L BOuBNARY i o108 iR Bhat T, 7P 0D - gNG B,
conveya it SRR el 8 S A,y S e BN 1
case” " of g e B e ey ey A Bl R o Bl hiond”
brevent any oéf@c{%% oeAr0P Wik s luslyi e beRe tgﬁga&hﬁ)égﬁgth%b@ic%&tngd
2? ? \ég%/: Cg@yzgggrpaggt Ddefore t1l-1e(§r can Sbeenttra?\cs) evrrgg secure t%rgrgsasn c%p\\eltraﬁtflglgael mork
conveying systems. Using a conveying systems according to the present
invention, no dip or valley would be present because a completely flat
platform is now possible. As shown in Figures 5A and 5B, two conveying
systems 50 and 52 may be aligned end-to-end with a very small gap 54 at
15 the junction as all the bars have flat ends 55. As a result, cargo may be
conveyed across different systems safely and securely without the need for
pallets. Although the top edge of the ends of the bars are ideally flat for ease
of alighment, the side of the bar ends may be recessed. The recess, as

shown by dotted line 53, and defined by angle 57, is to prevent any objects

20 from being caught in the gap between two aligned conveying systems.

The present conveying system can therefore work effectively either as a
-single unit or as a pair. In the most preferred embodiment, a plurality of
systems work together. For example, one system may be mounted on a
vehicle, a stationary platform or a container floor. The another system can

25 be mounted on a fixed or moveable platform. The moveable platform allows



single unit or as a pair. In the nost preferred enbodinent, a plurality of
systens work together. For exanple, one system nmay be nounted on a

vehicle, a stationary platformor a container floor. The another system can
25 be nmounted on a fixed or noveable platform The noveable platform

al | ows the heights of the cdiveying systens to be adjusted to

0SSR s SSHATohURT AR ARG TP

cycl es synchrqnj a shown u Since the hEI ht
of “bars of t noOpRE et Beciaaserray Ubiodai hing & paisedt the prasBRE caiiey i o
2.5-5 inches, it, can _actuall. | xedl y u ont o ner oor
of a contai ner"syﬁtre"bsaﬂii h8 C?Q'I(F%Saﬁ'b %rhwgﬁd@glr qy;ie%gyg@ronlzed @& be
pl aced on the nd af %atform near the door of the container, and

the present c& %’Fl'ﬂ '9'5;@ m can then transfer the cargo all the way to the
10 back of the container. As the cargo noves inwards, additional pieces of

cargo may pe pl aSﬁ@eoﬂPletI}i@ﬁp?’ A/ of Gats HQhé'pr{a%@nteédere lrfg‘é%ﬁ ﬁ’leéar# ?rfmdde To

unl oad, the novenent 1s si y reverse ext af e

moverent o of YRY SAoR, 8RR EhBRi T LORy W thack] RifTEE Gtoge 15
betwoen ¢ he | dtaaprane Pn@her S Al iRnb R LR oqERy e Sargo
<20 100% of RS 6'%ce39g“¥b%§e%?&qn“e' rmenpantRe b o6 hE roStaiRTwAnGh one
3{ 2{‘ Qngfe ib‘;“i 'ég?ﬁ?%eng conveying gmt%b}a(tzgr? Eth”ér]' ter\allfe\.l‘.fer ttr?ee c Fgeof al rtﬁg V\Paryetostehe

10 back of the container. As the cargo moves inwards, additional pieces of

cargo may be placed on the system, until the entire container is full. To
unload, the movement is simply reversed. It is extremely safe for attachment
onto a container as described above, since abrupt movements of the

container does not cause the platform to slide.

15 The pre-set distance may be any distance which allows the separation
between the load and the relevant group of bars, and is ideally proportional
to the width and height of the bars. A preferred range is 10-100% of the
height of the bar. For the embodiments in which one group of bars is below
the platform level, the preferred pre-set distance is 10-100% of the height of

20 the lower bars. For example, for a system shown in example 1 in which the
shifting bars are 2 inches high and the support bars are 11/2 inch high, the

pre-set distance may be 3/4-11/2 inches.

The pre-determined distance can be any distance below the length of
the bars. It is also dependent on the longitudinal actuators used, and

25 determines the longitudinal displacement of the shifting bars. For example,



20 the lower bars. For exanple, for a system shown in exanple 1 in which

t he shifting bars are 2 inches high and the support bars are 11/2
i nch high, the pre-set distance may be 3/4-11/2 i nches. The
pre-determ ned di stance can be any di stance bel ow the | ength of t he

bars. It is also dependent on the |ongitudlZhal actuators used, and 25
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Cther feat | dd th tem t
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al ong the side 56.0r the e a s to prevent cargo from
ti ppi ng ov%r. W@bthe mqmlqrgfde{rﬁg "BPSQZWE gpﬂ@mc 8% has been descri bed

particularly with references to Figs 1 to 6, it should be understood

i tatton on thOta,Satures may' alsdbé Had 19 e TEsBHdofClo ‘?ﬁ%p?é‘vkee” *
of ordinary s tﬁeé‘id”?%’fﬂﬁ%exwlg‘é%&#sﬁmﬁbﬁsﬁ 3 e pravded tne

scope of the iye0theLids e ' e end 58 of the apparatus to prevent cargo from
tipping over.
10 While the present invention has been described particularly with

references to Figs 1 to 6, it should be understood that the figures are for
illustration only and should not be taken as limitation on the invention. In
addition it is clear that It is contemplated that many changes and
modifications may be made by one of ordinary skill in the art without

15  departing from the spirit and the scope of the invention described.



13 CLAIMS 1 1. A conveyi ng apparatus conprising: 2 a

base; and 3 a conveyor coupled onto said base, said conveyor
having 4 a plurality of longitudinally aligned bars to forma
platform said 5 pl at f orm adapted for supporting a cargo; 6

reci procating vertical actuator coupled td3at |east one bar for 7
raising and |owering said bar in a direction substantially normal to 8
its longitudi r@LAIMS relative to said base and to a pre-set 9

di stance fromsaid platform and 10 reci procating | ongitudi nal
actuator coupled to at |east one bar for 1 1 novi ng sai d bar
forward and backwarAl cahveying appharatgs codiprisingaxi s 12 for a

pre-determ ned di stance, said |ongitudinal actuator 13

coordinated in operation wth sajd vertical actuator, 14

wher eby a @argo pl aced hPas§ nveyor will be urged fromone 15

end of said conveying apparatus to the other end through 16

i ncrement al, steps of a ' i : :
REPLACENENS SHEET R 86T cBGHIeY GBS base, said 50[\‘/}&%)’0)'&?1‘?“9

14 1 2. A conveyi ng apparatus according to claim 1l wherein said bars

i ncl ude at 4l east one SUppoétplbl%'lltyaafjloﬁglthﬂﬁﬁll Qiﬂi@néa'ﬁél’sﬁg f8@h a Wartfﬁrrhhe
reci procating vertical actuator being Coupl ed to said support bar, and

5 said platform adapted for supporting a cargo;

6 reciprocating vertical actuator coupled to at least one bar
7 for raising and lowering said bar in a direction substantially
8 normal to its longitudinal axis and to a pre-set distance from
9 said platform; and

10 reciprocating longitudinal actuator coupled to at least one
11 bar for moving said bar forward and backward along its
12 longitudinal axis for a pre-determined distance, said
13 longitudinal actuator coordinated in operation with said
14 vertical actuator

15 whereby a cargo placed on said conveyor will be urged from one
16 end of said conveying apparatus to the other end through
17 incremental steps of a predetermined distance.
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4 said reciprocating |ongitudinal actuator being coupled to said

shifting 5 bar. 1 3. A conveyi ng apparatus according to claim
1 wherein said bars 2 i nclude at | east one support bar and at

| east one shifting bar, with the 3 reci procating vertical actuator
and said reciprocating |ongitudinal 4 14 actuator coupled to said
shifting bar. 1 4. A conveyi ng apparatus according to claim2 wherein a
second 2 { o chd?fv%?iﬁg' %p‘é%thkcééco?ﬁh@awrclélﬁl C‘pUWh%Iﬁ Osﬁﬂcba?é
said shifting bar. A conveying apparatus according to claim4
wherein a gecond anclude at Ieés‘t“iﬂn@r oht'Khr! At IHE1GHe §ﬁffﬂl’r?§ Bar,| Wittt ! ed
to said support bar. onveyl ng apparatus accordi ng to any one of

the precedigng clai rFECIp?ocau;\g vergmeéc?ué}o]; B8ing¢ pargﬂ?}zﬁ’ 3ald SlppdtP bak'dmge to

forma flat platfo conveyling a accordi'ng to dny one

of the pregeding C'éﬂl&‘?ec@rocatmg Ion%flﬁﬁr‘?élrhch%f)%{eﬁ#‘ lrfPBéJ‘j% s%mj§|1ﬁﬁirg¢.t ed

for matching end-t nment o roma plurality
of said cogveyors. a{]r 8. A conveyi ng apparatus according to any one of

t he preceding clains wherein the bars are aligned substantially
in parallel. 1 9. A conveyi ng apparatus according to any one of clains

1-6 wherein 3. A coriveging @pafatas a&csiHingNfo N&inP 1 SRREreNR" saidl bars

recessed.

REPLACEMEN} SHEET  nclude at least one support bar and atd8 M%n QRiking bar, w
15 1 10. A conveying apparat us ggcorc? ng to cfaima. %negrean S%.h Gt

least 2 4 OTHRCRHBERIg RBFidaP ARRIABH Sarlc 3l oliphBEANRY 16RbRGAME! t ©

said at | east

4 actuator coupled to said shifting bar.

1 4, A conveying apparatus according to claim 2 wherein a second
2 reciprocating vertical actuator is coupled to each of said shifting bar.

1 5. A conveying apparatus according to claim 4 wherein a second
2 reciprocating longitudinal actuator is coupled to said support bar.

1 6. A conveying apparatus according to any one of the preceding claims
2 wherein the bars have a flat top surface to form a flat platform.

1 7. A conveying apparatus according to any one of the preceding claims
2 wherein the bars have flat ends adapted for matching end-to-end
3 alignment of platforms from a plurality of said conveyors.

1 8. A conveying apparatus according to any one of the preceding claims

2 wherein the bars are aligned substantially in parallel.
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3 one shifting bar by a pre-set distance. 1 11. A conveyi ng
system havi ng a base and a conveyor, said conveyor 2 havi ng a
plurality of longitudinally aligned bars, including at |east one 3
support bar and at |east one shifting bar, said bars aligned to forma 4
platform said platformadapted for suppodsing a cargo; a 5

reci procating vertical actuator coupled to at |east one support bar for 6
raising a | gwer i ek} inbN bl [ \'f@!ﬁira '

nor mal tonfljt sgl ong?%ﬁﬁrﬂr@agﬁég‘nﬂaﬁmb 2 el B4 PLok ,f'%hlcﬁbbﬁve]og

to“a pre-set distance fromsaid
| at f d j L RSk | ' ] t 9
ne. shi f1i%5g bar f BATIG. RuPaIty S EridtlaRainy AigHEl targ HehiRfad 1 gt 73
I it Ctudi : : : . e 11
erform ng the st egarpg b ghd'at el S bRHAGEEY, dai BAREaGRRF G IORER ° ¢

drstance; 41q | ©“hilorfn!® st Pplatiorn, adapted, 1ot | ELBRofRlg, ™ bahbé: °E

di stance; 14 I'ng ng bar

pr edet er m %‘ﬁg di st Oﬁt;otcﬁén& ygttical acthtor égdpr?&js 19 st DhE %lgipsog‘gaF HPOr ¢

bar bel ow | eve Ing bar pre- set

di st ; d 17 .. hifting t | ftd f .

or edet er nifed di ot gy and towetg' Solshilod Har "R dReerdh Srtidia or m
[ d f d f W19 dt he oth , .
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reci procating 2 vertical act uat?r and, sai d reci&;&ﬁati ng

| ongi t udi il act uaPitfosn: apgia reciprocating longiiyging)) actiadey pdto ) Ipast:

said step (a) further involves |owering . .
9 one shifting bar for moving said shifting bar forward and backward

10 along its longitudinal axis for a pre-determined distance, said system
11 performing the steps of :

12 a) bringing the level of the support bar above the level of the
13 shifting bar;

14 b) shifting the shifting bar backwards a predetermined distance;
15 c) bringing the level of the support bar below the level of the
16 shifting bar; and

17 d) shifting the shifting bar forward a predetermined distances

18 whereby a load placed on said platform is urged forward from one
19 end to the other end.

1 10. A conveying system according to claim 9 wherein said step (a) further

2 involves the raising of the support bar to a pre-set distance above the
3 shifting bar, and said step (c) further involves lowering the support
4 bar to a pre-set distance below the shifting bar.
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4 said shifting bar to a | evel below the support bar; and step (c)
further 5 I nvol ves raising said shifting bar to a pre-set distance
above the 6 support bar. 1 13. A conveyi ng apparatus accordi ng
to claim 11 wherein an second 2 reci procating vertical actuator
is coupled to each of said support bar; 36 said step (a) further

I nvol ves raising the support bar to the sane level 4 as the
shifting bar; 1§henal comvieying sytemhaddorditightarclaith 8 whéreireisaill Bécﬂﬁmatiﬁg
bel ow t he support bar; said step (c) further involves raising the 6

shifting bar to thgegidgdFatt@df)r amd $d18 réMFmUalinQ%mgitdlﬁrﬁlaH aaatcraretsoth 7
support bar to a pre-set distance below the shifting bar. 1 14. A

conveyi ng $yst em ags@pled @ $4id Cataing LBarEaice stop?(HofePher idvolves Iowering
| ongi tudi nal actuator is coupled to“said support bar; said step (b)

further inyolves SQéthéHi'lﬁng*b%r%'Bﬂeﬁ%l Hb%wftliﬁ’? ‘té’?gﬂo@ DRFE ol Qbﬁ‘b(gfﬂu%ﬁ’er

di stance; said step (d) fufther involves sh g the support

backwar ds @ pre-de jae ghidist © ctmigei ) i
REPL ACEI\/EI@ SHEET irvolVele thising! 841 shifting bar to a pre se& Qd%ﬂ}c% Oaliove the
6

support bar

1 12. A conveying apparatus according to claim 9 wherein an second

2 reciprocating vertical actuator is coupled to each of said support bar;

3 said step (a) further involves raising the support bar to the same level

4 as the shifting bar; then lowering the shifting bar to a pre-set distance
5 below the support bar; said step (c) further involves raising the
6 shifting bar to the same level as the support bar, then lowering the
7 support bar to a pre-set distance below the shifting bar.

1 13. A conveying system according to claim 12 wherein a second

2 longitudinal actuator is coupled to said support bar; said step (b)
3 further involves shifting the support bar forward a pre-determined
4 distance; said step (d) further involves shifting the support bar
5 backwards a pre-determined distance.

6 14. A conveying apparatus according to any one of claims 1-6 wherein

7 the side of at least one end of each bar is recessed.
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