; ope3e” 0] 46TOAI #5 OCT |f~~ 5 10 15 20 CONVEYI NG APPARATUS The present

I nvention is related to conveyors. In particular, the present invention is
related to the conveyors for non-palletized cargoes. BACKGROUND OF THE

| NVENTI ON Conveyor belts cone in many forms and are used in nuner s QCT 2002
applications such as for transferring goods, materials and cargoes from one
end of the conveyor to a desired location'at the other end. These hedstes, are
normal Iy constructed by neans of rollers or chains or conbination thereof.
The conventional conveyor bel CONYEYINGeARBARATWSt i ons due t '
design. Firstly) a gap is present at the junction between two memﬂmmﬂ"ﬂmw
belts) which results in instability when a cargo is transferred across

contiguous belts. Therefore, nost cargoes have to be transferr

pal l ets. Secondly, due to the presents of rollers or wheels) tm’"m’"mwmmm,s
t hi f t d t Iy ing. F | e, I

conveyor | n Eiebh OF ERECHVRNTION; ' 02 orai g To t he moverent of e
vehicl e. Unless brakes are applied to the conveyor, such novenents nay

become danger oufpg Egésr it YnveritRnCRY6PMEHE o [dRdejdtsPih Paktidllardthé *ﬁe?@hi ers

have m ni nrum wor Ki ilaneters. Furthernore, due to presence of belts and

chai ns, cgnv ' l; t d lohGadllefigeE 3h [Nt enance. t 5
oCT 2~~2 % Cﬁﬁ%&ﬁaﬁﬁsﬁﬂa |K@E§Tﬁ%ﬂﬁe§'8|' sﬁ?wgrz%ore an o[)q ecst' of the present
i nvention to provide a conveying apparatus to overcome the shortcom ngs as

stated aboveBACKGROUNDEOPIHME! INVENTIONIe a conveyi ng appar atus which
can transfer s unpalletized cargoes. It is yet another object of the

present invention to provide a safe nmethod to transfer cargoes.
Conveyor belts come in many forms and are used in numerous

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 normally 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 instabilty 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 the 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.



' SUWWARY OF THE | NVENTI ON The present invention is a conveyi ng apparatus and
system conprising a 1 o conveyor having a plurality of longitudinally
aligned bars aligned to forma pl atform whereon a cargo for convzyémé
be pl aced. Reciprocating vertical actuator is provided to raise an 62
at least one bar in a direction substantially normal to its |ongitudinal
axis and to a pre-set distance fromthe p?latform Reci procating

| ongi tudi nal actuator is also provided to allow at 15 | east one bar to
shift forwar OBMEGToOFVEHESINVENTION: | ongi tudinal axis for a

predeterm ned di stance, The vertical and |ongitudinal actuators are
coordinated jn operation such that, a cargo placed aon the.conveyor will be
ur ged forvvar@'? r“g?ﬁ 5 @ﬂdoli?lﬁdtﬁ the rFEPS%Hdﬁ‘tVﬁPB%ﬁ%%V i c%ﬂ?f?%'l’?@nt al
steps of a predeterm ned di stance. Each rggcle | nvol yes a forward | oad 20

shifting stepPRAAlUS Ie¥alaPMe Bershoricapingeas siated BEOMBst preferred
enbodi nent of the invention, the bars include at | east one support bar and

Actuator i B30kt BGfect A sfOTAE S HnRBhg pOFarais RIAGR odlf sieitarc”

| ongi tudi nal actuator, is coupled to at | east one shifting bar. The forward
step 15 déﬁpaz'tj?g%eé FH9I9ERi eved by the shifting bar shifting forward
whi | e supporting the cargo. The backward step is achieved by transferring

the weight of i%\?ﬂéﬁ@tﬂ& %bié}ﬁ‘ &Qﬁ@?frés&ﬁrin@éfﬁiohh@‘pn%'\’/idé k¥hfb Miethbd( fo! NI

bar backwar ds out touching the cargo. 5 BRI EF DESCRI PTI ON OF THE

DRAW NGS Fi g ' | ongi tudi nal cross-sectional view of a | oaded
conveyer shoy\néﬁ%fé{ﬁgk%ee%'éral features of the present invention. Figures 1 B
is a top view of a | oaded conveyor showi ng the general features 10 of the

present i nVeSUMMARYJIORSTHE INVENTIONEr se cross-sectional views of a
| oaded conveyer according to one enbodi nent of the present invention

showi ng the operational steps sequentially. Figures 2E-H are top views of a
| oaded conveYhe presentsipvediiony is a EBogusyisg Bpparatds raesipeystemebgmprising 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



"Figures 3A-D are traverse cross-sectional views of a |oaded conveyer

accordi ng to anot her enbodi nent of the present invention show ng the
operational steps sequentially. Figures 3E-H are top views of a | ¢adp@ET 20062
conveyor corresponding to Figures 20 3A-D respectively. Figures 4A-F are
traverse cross-sectional views of a | oaded conveyer according to anot her
enbodi nent of the present invention show ?lg t he operational steps

sequent i al | ¥ is acHiene&@ey #EShifting BAF ERifiHg fordhfi WheV! %rgﬁ%zh!ag@égrﬁg.

ift
conveyor corresponding to Figurés 4A-G réspectively.
| ongi t udi nal 0@1&? [ j j nt
i nvention al i.@:]ee en ?g?égﬁif Mgﬁ%gﬁr@@ﬁgﬁg@@% @?%‘ﬁ%y&?aﬁ{ew
conveyors in Gk AU & il Ao j i i ew of
o Combi ned verpRgt el ancibeHidhifingné shifft buf bt LEEIRER KRG e
sequenti al Stc%gio of the mechanism io DESCRIPTION OF THE | NVENTI ON Fi gure
1 shows the gérmeral concept of the conveying apparatus in accordance with
the present invention. The present conveying uses |ongitudinally aligned
rigid barg (reference nunerals 20 and 22 of Figure 1A to B) to forma

pl atf orm 24 whereon | oads 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 bar s BRIEFA DESERIPTION: OF FHE i BBAWINGSon all actuators and
fixtures may be coupled. The cargo 26 is urged forward fromone end of the
conveyi ng apparatus.to the other end via cycles of increnental steps

provi ded by rﬁaﬁé. DA ng'%@aloﬁ@ﬁs&ﬁ%‘%@gt"ﬂ% ol a; jqagded, conyever i s
provi ded on sone of the bars to allow the bar to be raised or lowered in a
di rection sulSbewing e gengrahigaturgstafdhe presantdakantion. axi s. At | east one
reci procating |ongitudinal actuator is also provided to allow sone of the

bars to be Srlyiét}rgg 1fBO{s\Aéa{o% \E/ilg\(?v 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.



"~ 5 ocr ~~~~ 5 backward along their |ongitudinal axis. The vertical and

| ongi tudi nal actuators cooperate to provide cycles of |oad shiftiing§ gy 2pgr
retraction. During the load shifting step) the shifting bar is used to
support the load and 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 acfieved by either raising the | oad
or by | owerimguideeail Afd fip PidWs. of Td fostlidl Ebriydr IcdeidsPBAIMY tdFigupyer sed
such that a | oad can be transferred in either direction. Due to the absence
of rollers) s spREtidE/ts in the present invention, brakes are not
necessary. Furtherﬁore, he entire apparatus may 1 o be reduced to a very
short height. For exanple, a 2 inch high platformw th the appropriate
actuat ors i iHgaiel BA is adodgitiklindlocross-aechomed rview rof ttwansdrereyats beestdindne
standard cargo | oad of 20 tons. For a 40-foot container, the present
conveyi ng s\thé greserthineetiomaligiedangitedehdr m nay be upgraded to transfer

| oads 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 1 B) for conveni ence
Thi s al t Br n&igWg ﬁﬂ%ﬁ@@mﬁmwgfv@sssgwgome@mrw Figlre 8fher arr angenent are
also within the scope of the present invention) for exanple, two shifting
bars betweern..every.support har., or vice.versa. ny enhodi ment an be

onvi st oned. G9WE §ik SoBRglHaRE Ehsraitlionel 3wl Hsobned varicaing  he
cross-sectional, shapes of the_pars e shown as rectangul ar .or square bars,
but may be ‘PnQJf"f‘Fgrﬂglsﬁ&ﬁ@é?r-Aﬁ'gHﬁ%%P isgo‘é’(ﬁy %Hﬁgﬁ?ﬁoﬁte%\ﬁn ? he
bars. It may of the hydraulic type) nechanical type, pneumatic type or a
combi nat i on T@EHAUSM. 25 The punps, cylinders, gears, cam notor and ot her
engi neering parts are not 1 5 CCT 102 s described in detail as they are
well known in the art. For exanple, one |ongitudinal actuator and one
vertical actuator may be coupled to the shifting and support bars
respectively. The actuator may conprise a nunber of conpressors, punps,
motors qp J9RESCHIPTION "OF G'HESINVENTIONar or group of bars require the
coupling of both a vertical and a |ongitudinal actuator, they may be

conbi ned i nto one mechanism An exanple of a conbined vertical and

| ongi t udi nalFiguteuatt stowss thbogeneral Fcagnoept 6of Ithet bbaveyingplappatdtas at uat or

i s a nechani cal nechani smusing, for exanple, cylinders, gears or a

hydraul i ¢ aradcovduride awith cthiengrésshtt invamtion. OTI62. pRaent lcomyeyirty ausés f ti ng
bar or a support bar. In the raising and shifting step, bar 62 1s pulled to

the right byohdicudinally atigned rigid bard (efereheemumeials 20l and632 i sf Figuted to
the right of bar 62, bar 61 is forced to rise due to slope 64. Wen roller

63 reaches aM®B) tohRnana igiatier 2L witerBuh! 1Beds Candiecdry8dd 2% rhag thall | i ng

bar 62. As a result bar 61 is raised and shifted via oné 15 nechahi sm The

nunber qf PRSP THSBKF BEA ASS Yerefdlly HRAIPBHORES ot Y84t 1NU BEols ¢ g System
depends on their type and arrangenent, and is within the know edge of one

of ordinary shitihl bdrs' 20 ahdl shENSudrt Burd QEXATBASS 25 95 W80 providéistrate
the inventive cohcepts. 20 EXAVPLE 1

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



"Figure 2 shows an enbodi ment is which one set of parallel bars act as the
support bars 30 (shown as hatched rectangles or squares) and anot helr T 2002
15 QT zca2 7 of parallel bars act as the shifting bars 32 (shown agmerg
rectangles). In this enbodi nent, the vertical actuators (not shown) are
provided to raise and | ower the support lgqars for a pre-set distance from
the platformin a upwards and downwar ds rection perpendicular to the

platform Theagkharpi éwﬁgnﬂ{eiﬁqbﬁgmmiﬁal( ndlis.S N Jveical Piapdi dedgitwdifll ft
the shifting bars a pre-determ ned distance forwards and backwards rel ative

to the suppogktlérs dbbharakeho prold®@ycics BEIddte Ghitiing Nénd DR rebfactibs. upper
surface of the bar. In this enbodi nent, the upper |evel of the shifting

bars at the ggpg ﬁaengéa Ehf?t'ihd[ ﬁtgﬁ!r R é}ﬁﬁiﬁb(lﬁ{rﬁiﬁ'uébét@!sﬁbgeﬁrfhb%&dl :althe

| evel of the support bars at resting positions is below the platform

| evel 33, as ohlOWorArE Dk 3 reiabiion Steif oSG 128 i8 BAbEGALic £ 2D

within one cycle to shift t one pr etermn di stance. Figure 2A
shows the.raisi g : r

et uat or <5 1 o3 AHHUR pOFticrs ol BBiring: B3 ikeel Bofaf it Hiadoke! ThEls
shifting bar e el S t arr i, Figure
2F) wi t hout ?86%”%%%?%&irgg’ﬁ{ﬁnﬂg{ngofgfaabé{elomw@nw?ig?ng"ﬂére%%'s sKifted
backwar ds a ~determ.ned dis C e r,S I o. t heir
o gi nal 1 oSN SPEREE AR BS PFvarobe SurtBaY b SRk ot be, BABHERSH 1hc

| oad is shift di,rect | nto the shifti ars., The arrows. i.n Fiqure 2H
shows t he shieﬁgﬁhg'r?@ﬂér[ﬁ‘eotp 'ﬁ‘ﬁ@@ﬁp?? Pﬂg‘:’l $r ghaing %r@?tﬁo'no@?é?rﬁﬁﬂ’étd

di stance, bringing wth it the load. The_cycle is repeated until the |oad
s shi Tred tiDagRe. binkesre ot peRessatnarRbeme, VI PliecaBP &l Maor ner
conveyor apparatus having alternatin pport 6 2s, apd shifting 38 bars
al i gned 16 p&ededdsed t¢, & yery miﬂ&n%rﬁéﬁmﬁﬁea@eWHgygn p'ﬁtf@%()ﬂ@h 20~~
8 and the | ongitudinal actuators are coupled to the shifting bar such that
the shiftingth@aprrapriatetactuajors installed inside 20-fanti coptainer can ttransfefuates
3A-H shows the sequence of steps to conplete one cycle of shifting. In this
exanmpl e, t helegstdhe standardtargedosd op @Pttonsirior a40Hieoigantaivem thevyesant At
the resting s position the shifting bar is retracted below the platform

| evel , as shoanveyingisystamapth &idjinch High glatierm may be dipgsaded ita transferycl e
in which the shifting bar is raised by the vertical actuator to a pre-set

di st ance aboveadsnef yp tat bOtons. This rai ses the load such that it is no |onger
bei ng supported by the support bars. Figure 3F shows how the shifting bars

38 are then shifted fo rd a.l re-determ ned distance, noying. the |oad
with it,18s shorganerahdne shiitia bats 26 ang dho sippori hars 7 imay by aligsed
nmoving the load, the shifting bars are first |lowered a pre-determ ned
di stance to tfematelysd{asgshn tinofigyte (R sfoasosprvenience,cThis; Altempting s are
bel ow the platformlevel, and therefore can then be shifted backwards or
retracted as astangemsntigivesgoed reaults, dut ot awrangament areralsonyithinetheoad.

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



" EXAMPLE 3 In the previous two exanples the | oad shifting steps involves the
rai sing of the |oad above the platformlevel before shifting occur$ §@CT 2002
avoid friction 20 between the support bars and the load whjle the load is
nmovi ng forward. Although it is necessary that this friction be sonmehow
avoided, it is not necessary that it be gchi eved by raising the load. This
friction my also be avoided if the relevant bars be | owered away fromthe

| oad. Exanpldesdrisbdvin datail exgbtibiynarg well whowh Inhitse mrty Fae @edhplegtbnd n this
exanpl e, the 2s support bars 42 and the shifting bars 44 are positioned at

pl atform | eyehgitudinal achuadér afid~one9vagicahastuatdr fray s 4oupfed abt tka!
actuator a longitudinal actuator are coupled to the shifting Bars. A

vertical actghifting ahtl stipportasitsire é&ivéﬂ?ﬁé%étobﬁf&g ddnpiics biddhbet ep of
the cycle, to transfer the load 46 fromthe left hand side to the right

hand si de ofoflcotpresstits, plAps UPBRIrS dPYeatsal AfivingTdofc®s. @ Pro s set distance
such that it is no | onger supporting the cargo aS shown in Figures 4A. This
is followed by a forward shifting step of the shifting bar 4 4 for a

pr e- det ebni nedifdi baawc graap stfdvarsirgquire thel calipdingowk both Bi wprtiealddhd Ehen t he
support bar is raised again for a pre-set distance as shown in Figure 4C.
This is fol llongitudinalt aetuatorrthey wayt be sébinedg ifter anes nidthanisnm RArgur e
4D) such that now the weight of the load is transferred to the support bar.

As a resul t exahtple hoff &i cembined vaMicAF apli igrRfitubirel Zasdatoks t BOShoWRVIMY t he
| oad as shown by the solid arrows in Figure 4K. Once the shifting bars have

retracted t Figlhre &rhIhidadxabssb! thehctidtey isfa PhdcHanfsdl bdMapish?uding 8t agai n
for the next cycle. 15 The mai nh advantage of the system described in this

exanpl e is téi@h\m@,ecwmeré,ﬁgém driéwarahi@vs?ﬁ,hwmhahfé)%hh@aeh fobafy step

of the cycle. This neans that the function of the vertical actuator iIs only

I
to moveqphe d?@'%rﬁ%ﬁ?tbéé’shﬁ‘}i{gfbh%r ﬁ%ﬁigﬁgngfar? et 'sira? Ny SiFdrig" | S

extrenely energy efficlent. O vari at i t hi s enbodl ment are

cont enpl at eders Har SE R ied 8t 2A0F HIRAE DN rifihaPiSrh (hEOshA) Y be

coupled to vertical ongt t udi each group of

vl os st agla s HFLIR De K LRPRS. 6a7BT 1€ RIoBHiR eI i a0t " oo
i roct on (28 o rBYRTRL roes Sty ARGt BFRTCl Byt T AGAEL, ¢ e

o 2 2 B, GV, e 1 s T YN g oo

of doubl | ng th&s eed with which the cargo nay be conveyed. Fromthe
feat ur ed®of MH aﬂﬁ%?ent invention, it can be seen that the entire platform
may be made into a flat surface, even at the two ends. This is in s

downviar d ifﬁgﬁﬁéﬁﬁhﬁ%t?f@sﬁgﬁéﬂfﬁéaﬁ"?Eéésf‘dé? fobh e Brondh ffliynmey e
conven o B WeBheE, B SR, SR, AT D, o
As a resul t  GRIQ05S oMdrd B bRIALYY SN ifTRL' arb2Pife TEIRIWIRG' dxdiiiBs! Sre’®

pl aced
used to illustrate the inventive concepts.

20
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



10 on a pallet before they can be transferred securely across conventi onal
conveyi ng systens. Using a conveying systens according to the presept
invention, no dip or valley would be present because a conpl etel y1f€£CT 2062
platformis now possible. As shown in Figures 5A and 5B, two conveyi ng
systens 50 and 52 may be aligned end-to-end with a very small gap 54 at 1 s
the junction as all the bars have flat erfds 55. As a result, cargo may be
conveyed acr j e 1 d for
ol ote. ALt Popaetiel Baff scC s MRTENARI U292, GRRUAC oY AT RGBS ORE: ' For

case of a1 S Unbddifiol Uhefoh, BalaRRESInER knBn] $E 1BolN, TERESS, as

shown by dot I ne y an 0 'prevent any oObjects

oresent. conva9gvey b8 AHBRaR RarsClol BB Hndnce A K, ARISIHE B8, e
wor k¢ oget nobPaplss ahdy ol SUBESH . SORBNETHr. 15 el Gadd o' °™

stationary p|atform or ontainer floor. The.another..system.can, 2s be
ount ed ¢ SINGDEMS acuiaR Bl henol re-Raviibls aTCIHE FOMHRPARA" 1 s
ACT ~r~2 11 the heights, of .the conveyin ystens to be adjusted to tch.
The cargo coRl&rdeigsmingd \diziarce ﬁpfvw)ﬁaa%'é@ Q?sq?‘?'i'&fés J&Fart'VSf Pﬂ@&#@?ﬁﬁr
conveyi ng syste pl aced adj acent, tq each other with their cycles

Syncht ont zeubataheHlBNRl 9l BRGBEdASInR vl et tH HPRET SHTBSS O Jre bRE
present conveying system can be made very short, e.g. 2.5-5 inches, it can
actual |y be i thigipgbegimentd thaupperievelafdhe shifing barsatthatrasting pesitipan

wi t hout taking up much space. The cargo can be placed on the end of the

pl at f or m neais alse considasedithe platferm lavel. Hmlla\aeg ob ks sHPPeB rhargi figtheirst em
can then transfer the cargo all the way to the 1 o back of the container.
As the ctr gorestingspositionsiss betnw tthe rplatferine dewel 633,cas ghomey b Figueg &D.on t he
system until the entire container is full. To unload, the novenent is

si nply rever Figlires 2A-d showsctinel seqsiahee fob stepst withinwime eyal® ta sbifththegi lnad as
descri bed above, since abrupt novenents of the container does not cause the
pl at f orm t o shédee-d&tefthimegr distaricediFiganac BAnshowse thanyaidingt ahtiee \suppbrial | ows
t he separation between the | oad and the rel evant group of bars, and is

i deal |'y proppats @80ahnd aheHeadi bl thexvertival glttuatbrs e spre-sef) lgvalf slightly r ange
is 10-100% of the height of the bar. For the enbodi nents in which one group

of bars is babevetthe plafibfri’lBveEViie shifindtRirer32ahenestiftt babikwards e(aiss
10-100% of the height of zo the | ower bars. For exanple, for a system shown

in exanpi{g 1sh6w\"\’”!i>)ﬁ!ihé growd frf IFlgUrBazrs) WitRowt touh@fy fordMoRing tHe I6adpor t
bars are 1112 inch 'high, the pre-set distance may be 314-1112 inches. The

pre- det er m neghcg tﬁé@hﬁﬁng%r e s Hhiftel bhgkwardeed pre-desarhfinad giiaﬁnéélethba_r s.

It is also dependent on The |ongitudi nal actuators used, and 2s determ nes

E_[‘_g 2' 229“ t udipghort bakd aFSBtreQ o thisir Shgihki RYePSEISwW theplaXsHPlevel. Aslad OCT
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 paraliel. In this embodiment, both the vertical



"the pre-determ ned di stance may be | ess than or equal to 90% of the |length
of the bars. The preferred range is 1 %to 90% of the |ength of thk5bBEF. 2062
practical pre-determ ned distance is 2% of the length of the bars. As a
further exanmple, for a 20-foot container, the distance may be 5-220 inches,
s wth the nore preferred range being 4-8 inches. O her features may al so
be added to the present systemto inprove performance and safety. For

exanpl e, rai lgnddhedbngRid@hal EBduakssRire\doiptechit® fitb ’sﬁiﬁ\imj Bar 86cRthahtheend 58
of the apparatus to prevent cargo fromti pping over. Il e the present

i nventi on haghiifed baesetd BSE RANH irelioat! 40 rnidto SHiRMi€T§SresO3RLIYShbwL 6.
It should be understood that the figures are for illustration only and

houl'd not b coan ; S, tianit e cl
should not Dend §§gt]ﬁbr?c°e of :ﬂg?@fté Ean@ﬁaéﬁg)gse'd}g?’%{ﬂ?ﬁmﬂggtﬁ%b%x‘&ﬂq%é, thg C' ear

that It is conte ated t many i ons may be nmade by

¢ di e . ¢ : ¢ s d

the scope.of TS aytl Pl the'SuBRbrchRSOld: s ol Il APTA e Peqtio, ™"

cai d bascs "SRG NI, 10 1 TfabRRChaBR i PIgHIRHL IRl Y BhBHR B 0,

b to f | i ' i L] i Wth

o dos of sai SBNE O FiorE e sl Bhe sttt e Plote DA Wi RCReC

| at f id il d 7 i d | _bei . f

[l ppi ng over tegisiraisqiEBy B yeuiAl dcshalereo Agidthel Bisthits Bholh il MarolR o
led t | t bar f 10 .rai si | ' id '

i rect i on sulHSees 11 1AaH sueh taat i Bir oHgRE Pl SUPPaRSd by dha SRR sai d

b dt -set 12 dist f | at f d 13 [ ti
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forward and backward along its longitudinal axis 15 for a pre-determ ned
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vertical actuator, 17 whereby a cargo placed on said conveyor will be urged

from one 18 dereyrctiiesshitiingdiars yithophmeving the load, benshiftisgdamraradirstLo

increnental steps of a predeterm ned distance. N .
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.

E PLE 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 platform level 45
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with the 3 reciprocating vertical actuator being coupled to said support

bar, and 4 said reciprocating |Iongitudinal actuator being coupled to said
shifting 5 bar. 1 3. A conveying apparatu% according to claim11 wherein

said bars 2 include at | east one support bar and at | east one shifting bar,
with the 3 regi shewatinngigieet hcal A asdriicdloactaatbrsai bngadipabcastuaer are

| ongi tudi nal 4 actuator coupled to said shifting bar. 1 4. A conveying
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shifting bar a -set di stance. 1. A convyeyipg.system haying a base
2nd a Convey&gure 4t Tk e Jolovind, By e Taivaiid 5 SBfind afe e shanny i

al i gned bars,_.including at | east one 3 sypport bar and at |east one
shiftingliBar ,F'Q‘Hﬁcﬂ%aﬁ@hé}‘ﬁbﬂ@ﬂ the, weight tEedP i transtegied to) tg?f%-lprﬂ%vi ng
railings associated with sides of said 5 platformand a panel assocj ated
with an end &RrdAs a repultitheghifing bags may ﬁ@'mbgamarﬁ@n\ynth% mgving
prevent a cargg fromtippi ng over 7 said sides or said end; a reciprocating
vertical act the dpadagshewn by dbe solid arrowsnin Eiguse 4K. Knce the shiftingngaemnd

| owering said support bar in a 9 direction substantially normal to its
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reci procating |ongitudinal actuator 11 coupled to at |east one shifting bar
for novi ng sdoxtheext cygjebar

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
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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
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the heights of the conveying systems to be adjusted to match. The cargo

could then be loaded or unloaded using a pair of the present conveying

systems placed adjacent to each other with their cycles synchronized, as

shown in Figure 5.

5 Since the height of bars of the present conveying system can be made
very short, e.g. 2.5-5 inches, it can actually be fixedly mounted onto the
inner floor of a container or van without taking up much space. The cargo
can be placed on the end of the platform near the door of the container, and
the present conveying system can then transfer the cargo all the way to the

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,
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the pre-determined distance may be less than or equal to 90% of the length
of the bars. The preferred range is 1% to 90% of the length of the bars. A
practical pre-determined distance is 2% of the length of the bars. As a
further example, for a 20-foot container, the distance may be 5-220 inches,

5  with the more preferred range being 4-8 inches.

Other features may also be added to the present system to improve
performance and safety. For example, railings or panels may be provided
along the side 56 or the 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.
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4 a plurality of longitudinally aligned bars to form a platform, said
5 platform having railings associated with sides of said platform and
6 a panel associated with an end of said platform, said railings and
7 said panel being to prevent a cargo from tipping over said sides
8 or said end;
9 reciprocating vertical actuator coupled to at least one bar for
10 raising and lowering said bar in a direction substantially normal to
11 its longitudinal axis relative to said base and to a pre-set
12 distance from said platform; and
13 reciprocating longitudinal actuator coupled to at least one bar for
14 moving said bar forward and backward along its longitudinal axis
15 for a pre-determined distance, said longitudinal actuator
16 coordinated in operation with said vertical actuator,
17 whereby a cargo placed on said conveyor will be urged from one
18 end of said conveying apparatus to the other end through

19 incremental steps of a predetermined distance.
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3 reciprocating vertical actuator being coupled to said support bar, and
4 said reciprocating longitudinal actuator being coupled to said shifting
5 bar.

1 3. A conveying apparatus according to claim 1 wherein said bars
2 include at least one support bar and at least one shifting bar, with the
3 reciprocating vertical actuator and said reciprocating longitudinal
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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1 9 A conveying apparatus according to Claim 7, wherein the side of at
2 least one of said flat ends is recessed.

1 10. A conveying apparatus according to claim 2, wherein said at least
2 one support bar is movable in said direction relative to said at least

3 one shifting bar by a pre-set distance.

—h

11. A conveying system having a base and a conveyor, said conveyor

2 having a plurality of longitudinally aligned bars, including at least one
'3 support bar and at least one shifting bar, said bars aligned to form a
4 platform, said platform having railings associated with sides of said
5 platform and a panel associated with an end of said platform, said
6 railings and said panel being to prevent a cargo from tipping over
7 said sides or said end; a reciprocating vertical actuator coupled to at
8 least one support bar for raising and lowering said support bar in a
9 direction substantially normal to its longitudinal axis and to a pre-set
10 distance from said platform; and a reciprocating longitudinal actuator
11 coupled to at least one shifting bar for moving said shifting bar
12 forward and backward along its longitudinal axis for a pre-
13 determined distance, said system performing the steps of :
14 a) bringing the level of the support bar above the level of the
15 shifting bar by a pre-set distance;
16 b) shifting the shifting bar backwards a predetermined distance;
17 Q) bringing the level of the support bar below or to the level of the

18 shifting bar by said pre-set distance; and



"10% & ()-3&110% & ()- & "10% & ()- "10% & ()-& "10% & ()- Normal "

"Headi ng 13]c¢" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Headiihf GG] 2802
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agr aph Font AsnR")/ 7Y>7EOI } MRX] bdf hj | nprtvxz| ~-K'r' 2?P ABCDEFGH+*

BBz#@/) , n028*: s>gAFHHLLLNPSUY[ ] ~ | JKLMNGPQRSTUWAKYZ[ \ ] A " abcdef ghi j k6Ti nes
New RonmanAri al Courier New'h Root EntryWrdDocunment O

" #$UR' ()*+,-./0123456789: ;

<=>7? @\BEEFGHI JKHMNOPEhSrgs Yetittihg_baatforeadha pkddatermined distances
20 whereby a load placed on said platform is urged forward from one

21 end to the other end

1 12. A conveying system according to claim 11 wherein said reciprocating
vertical actuator and said reciprocating longitudinal actuator are both
coupled to said shifting bar; said step (a) further comprises lowering

said shifting bar below a platform level; and step (c) further comprises

a S~ W N

raising said shifting bar to said platform level.

b

13. A conveying apparatus according to claim 11 wherein an second
reciprocating vertical actuator is coupled to each of said shifting bar;
said step (a) further involves raising the support bar to the same level
as the shifting bar; then lowering the shifting bar to a pre-set distance
below the support bar; said step (c) further involves raising the

shifting bar to the same level as the support bar, then lowering the

N o g b N

support bar to a pre-set distance below the shifting bar.

-t

14. A conveying system according to claim 13 wherein a second
longitudinal actuator is coupled to said support bar; said step (b)
further involves shifting the support bar forward a pre-determined

distance; said step (d) further involves shifting the support bar

o A~ W N

backwards a pre-determined distance.



