WO 02/ 081343 PCT/ CA02/ 00243 1 GRANULAR MATERI AL CONVEYOR Fi el d of

I nvention 5 The invention relates to an i nproved apparatus for conveying
granul ar wetoensshs Background It is known to use screw tyoa/@oaveudrs and
belt 10 type conveyors for conveying granular material froma |ocation
near the ground to an el evated positign. Screw type conveyors typically

i ncl ude an auger nmounted within a tube. The auger typically has a dianeter
only slightly smaller thagpiRErhRn i t e tube or 15 channel.

Rot ati on of the auger dr?ges g%%ﬁuﬁé?ﬂﬁgggr?gpqﬁgbathe tube or channel to
be di scharged at an upper end. Screw type conveyors typical have high flow
rates as the material 1is conveyed along substantially the entire
cross-section of the tube. However, sone granular materials such as 20
fertilizer and sensitive seedEifldeOfndBYENELLRRi | s, beans and canola), are
susgeptible to dagpgeiwhenrioRYeLedeeld 2oseheUmpnRRd tusudy damage
results in reduced grade of the granul ar natethI and/ | ower germ nation
rat es oforveyseedgr&ndliessmhektritype conveyors typically include an 25
endl ess belt nounted in an el ongated transport body. The belt is rotated
to transport material up the transport body. Belt type conveyors cause
significantly I ess damage to grapdbagrBahari al than the screw type
conveyors. However, the flowrateof this type of conveyor is
conparatively | oweE 38 khawnt kgt usk Screw type conveyses ik Red of belt
conyeyo Ln_t S i a7 F it d own to use
augérs %%B%?gghgggegssggﬁ cﬁ%ﬁ?§5%§% i %Wg%ﬁgighgggaiﬁba%g?ﬁq%f conveyors
for asslstabfonfredrothenteouald to e elreweyed toditedmube conveying
portion

Screw type conveyors typically include an auger
mounted within a tube. The auger typically has a diameter
only slightly smaller than the inner diameter of the tube or

15 channel. Rotation of the auger drives granular material up
the tube or channel to be discharged at an upper end. Screw
type conveyors typical have high flow rates as the material
is conveyed along substantially the entire cross-section of
the tube. However, some granular materials such as

20 fertilizer and sensitive seeds (i.e. peas, lentils, beans and
canola), are susceptible to damage when conﬁeyed in a screw
type conveyor. Such damage results in reduced grade of the
granular material and/or lower germination rates of the seed.

Endless belt type conveyors typically include an

25 endless belt mounted in an elongated transport body. The
belt is rotated to transport material up the transport body.
Belt type conveyors cause significantly less damage to
granular material than the screw type conveyors. However,
the flow rate of this type of conveyor is comparatively lower

30 than that of screw type conveyors.

The use of belt conveyors mounted in tubes is also
known. Further, it is known to use augers mounted above such
belts within intake feed hoppers of conveyors for assisting

feed of material to be conveyed to the tube conveying portion



WO 02/ 081343 PCT/ CA02/ 00243 2 of such conveyors. One type of such conveyor
I ncl udes a tapered auger extending into the tube above the belt. However,
havi ng t woaager4irenber extend into the tube may I|imt treTfdaonoease of

t he conveyor since a portion of the 5 cross-section of the tube at the

I ntake end is occupied by the auger. Further, the use of a single auger in
a feed hopper is problematic since the single auger tends to |load the

bel t onoingushdeowhiegbrizay afultdyden o SAlduBFeRdr tiec1nd8ktgand damage
thereto, In addition, the relatively |large 10 size required for a single

auger | heP8ASEsaUHEThEXYIRRdING HAtq ik &R FIoTRIKERR) PelE nconvenient to

| oad L b ) | ' o] . rther, the
mount | nioupeh, Havaily TP IR Tt et RS AP pel | e
abi | i tyliniadEhst £floe m@ﬁﬂiaﬁﬂhﬂ;(ﬂbnﬂuydnﬂﬁﬁnddléfpéftiéﬂt@ket?@pper andf
does not provide the fl_exibili necessary to ensure positiye_clean out o
tgegnaj8F$F§'8FcFﬁ8n ﬁgpﬁéﬁ.tl S 5% et ahse el 138 PFURERY B¥e size of

the augpe anderdependich@iPehd hesdierd alidpa He eyeda flaggge may be
caused by the auger to that material. Finally, the 20 use of a single auger

in the PAPARE hBppEPLREHRdLes sipidd 4de ssintde augewtiehds 0 nbad auger

tends t o] he b e.i nt.ake hopper.)._ aon. one, side. Su ry of

| nvent i gﬁgzgg# |8§l ghléo(bgjﬁggt Y6 Ct%glaiyn\feeﬁt on_Jth %%%f%@%‘??H roved
conveyobelfcantidiagate ahkeread.aspectaddidig, mentidmtively i Twegdi on
provides,an apparatus for conveying material conprising an elongated tube
havfng ﬁﬁz?nﬁﬁguéﬁﬁdaﬁaraa3@1@9 FFETARCTRRS G e HophEht @f tHee | nput

end of 1heakubRoppad FARLASS iRClRRRRINGIN G 1de | AR DR of N
el ongated tube and returniig to the I ntake hopper outside e
dumping hoppers into the intake hopper. Further, the
mounting of the auger such that it extends into the tube
limits the ability to adjust the positioning of the auger in
15 the intake hopper and does not provide the flexibility
necessary to ensure positive clean out of the majority of the
hopper. It also limits the ability to vary the size of the
auger and, depending upon the material to be conveyed, damage
may be caused by the auger to that material. Finally, the
20 use of a single auger in the intake hopper promotes spillage

since, as noted, a single auger tends to load the belt (and

the intake hopper) on one side.

Summary of Invention

25 It is an object of the invention to provide an
improved conveyor.

According to a broad aspect of the invention, the
invention provides an apparatus for conveying material
comprising an elongated tube having an input end and a

30 discharge end; an intake hopper ét the input end of the tube;
an endless belt passing through the intake hopper and
elongated tube and returning to the intake hopper outside the

tube, sald belt being adapted to be rotated for transporting



tube, said belt being adapted to be rotated for transporting WO 02/ 081343
PCT/ CA02/ 00243 3 material fromthe intake hopper to the discharge end of
the tubewoar/dsast two augers nounted in the intake hopp@CT/CA»®8028 oned
above the endl ess belt ; and drive nmeans for driving the endless belt and
rotating the said augers ; 5 wherein rgtation of the said augers conveys
granular material in the intake hopper toward the input end of the tube.

I n one |n t VERL i d f
qrERQd tlhe terQm i | ﬁﬂ%opper 33 %@ @hschapykdendf 8 the

| ocati on of augers i n adj usted and facilitates easy
renoval tambpe ramld@amnntwﬁ aumpedd mogesrsd $Mrther;nthbespepyeab whi ch the

bl The f d
1/t bi BRBy ot GHRE e GrHTEr e Sabbl | e oo i BROPRe? SEonveyor wil

be useddfxqrvmlgn tROERRT S sk PENdn@f réthigr ihgveEns i saiehgugeeer s are nmount ed
at a fixed position above 15 the belt. The iInvention also provides for a

con@eyomﬂﬁﬁﬁhﬂ;n@tﬂﬁiVQNQﬁ|¢Qﬁ|%ﬁ%@ea%@%ﬁ%rcoﬂﬁﬁﬁsfﬁéﬁPPiQFe§a§§§léﬂ t he
conveyor; i S have t cl earance for
Iocatyngr&h%g'q%&k%g%qﬂggé %@%t%hgvﬁ%?%@a€€8 ?ng%%okpﬁe'but hi gh

vol unme hopper is mmmuﬂéxbmbbdwmbnmoobethenhmv@atmbhliZhd hnvennponction

with additignal augers | ocated m?rd the rear aﬁ B B nd, adapt ed
for noviPFQviEtes iLaT tfl?%n%‘?%tjs‘i’%le o?h?h%u%%ﬁﬁe?"ntB QB enb&r where

i t W"'aég%étfeaf%%t@adcﬁlw@egeé&sﬁnﬁeﬁwsisaﬁa thg1beepknend ot nkhe 25

hopper the 1 nput end of the tube. Generally, the invention attenpts to
prdW|deawgeamnveymwrWheﬂbrﬂﬁﬂl$p%wﬁr@teﬁhb9hptbeldﬂggrSIé@é feeldeng of the

b csent TAVER fioh A U e Ter ool T o READ IR S ETEF: SRERE on. of ze and
”HteriaEﬂE&ﬂHﬁiﬂﬂﬁﬁﬁftﬁ”&béﬁébt to different applications which the
conveyor will be used for. In another embodiment of the
invention the augers are mounted at a fixed position above
i5 the belt.

The invention also provides for a conveyor having a
low profile intake hopper. This facilitates use of the
conveyor with bottom dumping hoppers, etc. which have little
clearance for locating the intake hopper undermneath. Where a

20 low profile but high volume hopper is required, a wide hopper
may be utilized in conjunction with additional augers located
toward the rear of the hopper and adapted for moving material
from the sides of the hopper towards the center where it will
be transported by the belt and augers to the front end of the

25 hopper and the input end of the tube.

Generally, the invention attempts to provide a
conveyor with high flow rates by providing flood feeding of
the conveyor at the point where the belt enters the tube.

The conveyor of the present invention is also versatile in

30 that the orientation, size and material of the augers and the

speed at which they are driven may be changed depending upon

the application for which the conveyor is being utilized.



speed at which they are driven nmay be changed dependi ng upon the
application for which the conveyor is being utilized. WO 02/081343

PCT/ CA02/W024/881343 Bri ef Description of the Drawi ngs Prefeprcadspbeds nent s
of the invention will now be described by way of exanple with reference to
the attached drawings in which: 5 Figwre 1 is a perspective view of the

i ntake hopper of a conveyor according to one enbodi nent of the invention;

Figure 2 is a top view of i : hopper or according to one

enbodi mrent of the inv ?Se ot 1gPEE tﬂg Brg%E¥§¥f t he i ntake hopper

of a 10 conveyor paeEydidl) dibalenaitod frettie ofntdwt ionenilbnnowi gare 4 is
a perspective view of the rear end of, the |ntake hopper congeyor

of a
accor di Agscaibed drbodheft exFRIe vHRMeERreRre Brobie atiache

per spectsl Vi_ew . Qf | ht ake hopper 15 of a conveyor according to
another%gﬁﬁggﬁ%e%%'gﬁhgﬁ%' invention. Detailed Description of Preferred

Enbadi nents Fi gurdsyulrd d 4 s owerspenteiios wtewr df nghe oinhake 2Boprbodi ment
of the invention which includes an intake h er_section 1. a discharge
sect i on9fn6t ORI TaRfF HF QﬁmﬁﬂeﬂFedﬂﬁ%@§ﬁﬁﬁn?uﬁg %ﬁ%tlgﬁgﬂgigéktending
therebetween. An mendl:ess; belta 7t<'b% FDuiRt 8Fl ORe aisehkef hepbker 6£i Acl udi ng
rollers 3, 5 (see Firgure 3) such that the belt has a 25 transport run which

passes omeyiext ke dfagsting pperone cetlepdimenhept thej snHaREEAL nto t he
conveyi ng tube and,.thence, through. » CONVEYi nggohgg giéghgrge
section (not shom%:ﬁg%e re”’etlusr’ na?%}\déowjf%g %gl%ﬂg ':L)gsses ou EF e of the tube
fram t heomliestharga@atin®n: daske t embbeiterd dbppke $rvehnbhok;passing 30
between rollers 3 and 5 and,throqgh slot,9 (see FiQU£ﬁS 1 and
Figure 4 is a pe€rspective view O e rear end of
the intake hopper of a conveyor according to one embodiment
of the invention; and
Figure 5 is a perspective view of the intake hopper
15 of a conveyor according to another embodiment of the

invention.

Detailed Description of Preferred Embodiments

Figures 1 to 4 show a conveyor according to one

20 embodiment of the invention which includes an intake hopper
section 1, a discharge section (not shown) and an elongated
conveying tube (not shown) extending therebetween. B&An
endless belt 7 is mounted on a set of rollers including
rollers 3, 5 (see Figure 3) such that the belt has a

25 transport run which passes through the feed hopper section 1
where it is guided into the conveying tube and thence through
the conveying tube to the discharge section (not shown). A
return run of the belt 7 passes outside of the tube from the
discharge section back to the feed hopper section 1 passing

30 between rollers 2 and 5 and through slot 9 (see Figures 1 and
4) and thence again through the feed hopper and back into the
tube.



4) and thence again through the feed hopper and back into the tube. WO
02/ 081343 PCT/ CA02/ 00243 5 The feed hopper section 1 conprises a hopper 17
havi ng a waaok/oseks 19, a front end 21 and side walls 23. ACT/QAv/06=gi nni ng
of a transport run, the belt 7 passes through the slot 9 at the back wall
19 and extends to the front end 5 21 »f the hopper where it enters the
tube (not shown). Preferably, the side walls 23 of the hopper 17 are

arranged  such thahe abefindiple: Lommem LW 446 [ Apsal 24 of  the

hopper, the walls gradua e the belt into a hem spherica

confi guhaving. aThaskawsildt § %,ha Helant7 énd 20 cord sidegrabls RSB shalde of the
tube and. enteri,ng.the tube while reducing.wear .an the I opper 17
as a re5Hft egflnquﬁggb&ft aerifrr@ﬁsr?é)rtthér%b%herﬂjee]t%pttp%%%%fJQ%é;g?%be (not
shown) tgeng1at 6 @@ HEOMRNK Wl Witd drfte dtaridengb Xhof fidet feed hopper
15 17. The connection between the hopper feed section 1 and the tube can

be Bf f egfedfi hhenpopipere Whefres driv @ntigsifalthgayibe nEreldi $/PWS) ti ng 1 anges
on the tube an 0 rt t her, ' t mggpéé 5 d 27
are nou%?gge?:ﬁ%tl&ép%% ﬁggigee?‘%f}sp% ?c%%ﬁ:eh éﬁoﬁgg?h?%? : a%%&of a{]he

auger paeheksa?h ardthz hrae onenceres hadwzadid dchdefshet temd 2EspEcti ve

drive motors 41 and 43. The notors and augers arﬁgﬁ[etained on t he back
wal | 19tBe hRPPR&ppéi Heddgh 9{%@“@&??%? Sy t TP stot arrangenents

Det veen gl 3l 45 ANd 2 ALANLRICK Wallo 1o A Dooke 96T 0 Fhgure T, the

plates inc e generally vertically oriented slots 49 which allow for
venvi cakoadpustimenttcoft ieheshagigaf dfthe Hukaignd retbetied et Heb@opper

;[MQ}[Aﬁr ﬁo%”’ e&%a%:édg{c&%%eg\%ea%geo}o%eé b:l'e'l‘r:rhfa alyfrﬁcgﬁﬁérsi'?t 8s 4§ fléguf'{:i gned
of the belt entering the tube.
The input end of the tube (not shown) forms a

closed connection with the front end 21 of the feed hopper

15 17. The connection between the hopper feed section 1 and the
tube can be effected in any number of conventional ways
including bolting flanges on the tube and hopper together,
welding, etc.

Two auger members 25 and 27 are mounted in the

20 hopper 17 positioned above the belt 7. Each of the auger
members 25 and 27 have one end bolted to the shaft of
respective drive motors 41 and 43. The motors and augers are
retained on the back wall 19 of the hopper through mounts
comprising bolt and slot arrangements between plates 45 and

25 47 and back wall 19. As best seen in Figure 1, the plates
include generally vertically oriented slots 49 which allow
for vertical adjustment of the height of the auger relative
to the hopper toward the back of the feed hopper 1. The
vertical slots 49 are aligned with horizontal slots 51 (see

30 Figure 4) on the back wall 19. The horizontal slots 51 allow
for adjustment of the horizontal orientation of the augers

23, 25 in the hopper 17.



30 Figure 4) on the back wall 19. The horizontal slots 51 allow for

adj ustnent of the horizontal orientation of the augers 23, 25 in the
hopper 1AWOWD08BAD81343 PCT/ CA02/ 00243 6 The ot her end ofPCaaxe2/00248 he
augers is nounted toward the front of the hopper 17 through nounts

I ncluding bearings 53 which are bolte@ to bearing holders 55. The bearing
hol ders 55 are in turn connected to bracket 57 as is 5 clearly shown in

Figures 1 and 2. I|theridthde éwd esiftdatht b theasuggrbolidemsunbedncl ude
general ly verticall rlented slots 59 which facilitate vertica
2d] Ust AR (e RERHC 9F | Ghe SIOPBeR; 1Y BHEBUGE WOUBHSt hRCLUALTS: acket 57

| nel udese gongraldy higrigontaingloks 60 wbhehns! havgtos Barizegeal 10

adj ust nment e orientation e augers 25 and 27 ative to the
front erfceaafindérdioirmes Hﬂ.afmeimotuhn cannected hnuhtau@ethé?aa@eas in the

hopper, renoval, .replacenent or bstitutio g b a

per for méd- SR Ur% FHOWIYh ?ﬁf%@o é %ppl?EaWng ETSnggéﬁh%Pﬁ% %b§%r\mll
put the xfégﬁa%@rholt&@f@ myub@l@@@e@éﬁéralpyuséﬂalaamsom\ehlﬂadfI i ght's
made of different materials or augers of different size. Mre

speci fi callatys 54 trhiaspereitbtataevert gael ngdduseneat, odnyheuprasire
i Al | iy d. ' l
o SR O L L) 10 ABvoRectigedeLobudbRg o baclnclagt © o

pl asti ¢ gendywalslhy fHoghdomiga Bi $Tet & hosewhyprsablioll Eght hogizoausd | ess
danmage to_the material being, conveyed than does steel fllghtlng Fbmever

duéd® o AU uRty e Rt 10R 508 chEsqudersr eRePRHePdw, i's
pref er able 410 AV htd roht géaadaaé tBEtnbppdrf hiyghting. Augers are

commercially available wth steel flighting in both |eft and right hand
orientation. Wth Duspeetthe piesercofindobnbihgf thgheggrsi tin fisg be
necessa&y E%f?if%ﬁ%v&fCIrepfrggﬁeagr legﬁbggggution of augers may be
easily performed. Further, depending upon the applications
15 to which a user will put the convéyor, there may be benefits
to using augers having flights made of different materials or
augers of different size. More specifically, with respect to
the flighting material, any suitable commercially available
flighting may be used including steel, plastic or brush
20 flighting. There will generally be a benefit to the use of
plastic or brush flighting since those types of flighting
cause less damage to the material being conveyed than does
steel flighting. However, due to the dual auger arrangement,
as discussed further below, it is preferable to have both
25 right and left hand flighting. Augers are commercially
available with steel flighting in both left and right hand
orientation. With respect to plastic and brush flighting, it
may be necessary to make a special order for left hand
oriented flighting. Further, steel flighting may wear less
30 quickly than either plastic or brush £lighting. Accordingly,
steel may be advantageous from a costing point of view.

With respect to the size of the auger flighting,

different sizes of augers may be optimal depending upon the



oriented flighting. Further, steel flighting may wear |ess 30 quickly than
either plastic or brush flighting. Accordingly, steel nay be advant ageous
froma cowoimmgspas nt of view Wth respect to the size of PChasnngen3
flighting, different sizes of augers may be optimal dependi ng upon the WO
02/ 081343 PCT/ CA02/ 00243 7 type of material being conveyed. The snaller
the flighting, generally the |ess damage which will be caused to the

parti cul | L c r | e | t kat i al
N th ST g YT e T o P ReY oo her bl S A o BoNer £ L8 R dise of
smal | er g Ery fithghteng damaget Wwhichwiwillabkowafisedatiowde profil e of

the feed hopper. 17 thereb facilitating | oadi roma chute | ocate

rel ati véldF Lk ?)m??@?%?%uﬁﬁ?c?hgéeﬁgnwﬁggqggtieﬁﬁpSPPﬁﬁF%wﬁ r%%%%w

| NSt ancapatdes LOMEN Ofmi 1 r bguyeedri 9greNMEY Mehethak , behesedgposi ted 10
froma bottom di scharging container. CGenerally, the appropriate dianeter

for % he Hanefhits e |thelepeadofipanalher goppetedi fdhghbasgasineel theatt he
parti cul _at i o_b n n de Ll | ref er,a t se
fi REEL Bhok 0 Do ERTNEYRd, /e EhEdechl LpBLS! ATl Ry

left and Tig hand ori1ented” auger
desi r ablfac il tating zEos@lhd ageorni acehupeopethyedr rangedyvelllye cappesitiocel y
oriented augers will tepd to nopve the pﬁrticulate material toward the

m ddl e dfhe WY hoppef 970 akengiéEpalmpertaphyuheder o foke 1PEEARCEND of

the hoppgy %@m}eg%a&%ﬁi ﬁ@euegau%aébwe% AbtEReaRUGRAS %le?ois‘i%edto the
hopper anéat e separate adjustability of the opposing ends of each auger,
it 16 netessa Yoottt gm odigehdvgipgvoonhginet .t héenayged labotihet he connecti ons

o Lhe SRt e JOREEr! Bt Erkl bisLpeLerionoad BRRC st ceecesary
bol ts i mddies| PitendiDyRyess REY10hBethsuphablieulB88Smaterial to be
conveyed.
As hoted, it is preferable to use left and right

15 hand oriented auger flights in the hopper. This is desirable
to minimize spillage since, properly arranged, the oppositely
oriented augers will tend to move the particulate material
toward the middle of the feed hopper 17 as material is
conveyed to the front end of the hopper.

20 In view of the adjustability of the augers relative
to the hopper and the separate adjustability of the opposing
ends of each auger, it is necessary to provide for pivoting
of the auger about the connections of the auger to the
hopper. In the illustrated embodiment, the necessary freedom

25 of movement is accomplished by allowing for some play of the
bolts in the slots. However, any other suitable means
allowing for freedom of movement may be utilized.

Figure 5 illustrates an alternative embodiment of
the invention with the two auger members 25 and 27 mounted in

30 the hopper 17 in a fixed position above the belt 7. The
hopper 17 has a back wall 61 connected to each side wall 23.
Each of the auger members 25 and 27 have one end bolted to

the shaft of respective drive motors 41 and 43. The drive



allowing for freedom of novenent may be utilized. Figure 5 illustrates an
alternative enbodi nent of the invention with the two auger nenbers 25 and
27 nount ea0ion/08B3@ t he hopper 17 in a fixed position abovePChaeAd2024F. The
hopper 17 has a back wall 61 connected to each side wall 23. Each of the
auger nenbers 25 and 27 have one end bélted to the shaft of respective

drive nmotors 41 and 43. The drive WD 02/ 081343 PCT/ CA02/ 00243 8 notors 41

and 43 apstatier nendesrs Qﬁda@dgaf aeebeesappedndn27t Aeebaekavakld 64 at a
fixed position above the belt 7, The other end of each of the augers is

nDuntedtth&ﬁthWﬁi#rﬁhta%fatﬁéX%@pB@$l§¥°Fh?69§ﬁ FB&nP§itndl-uding 5
bearings 53 which % é anéég%bgglg sagg rEhebgatipgaghol ders 63
ed to brac 5. R ﬁ

are in turn connec unte | S manner, e augers 25
and 27 drewamd ntlee nExbntatof thaeﬂoppertnmnthboughtmeuhEBt1ﬁc1ﬁd1wglI be

noted fromthe fore n in the 10 exa | es, sho i.n the_Fi es, a dual
engihe d§3%28R Qﬁgl stherBeitedviag ?ﬁﬁlﬁﬁgﬁg% eﬁ?e%érag & the drive

mot or s w&alflrgﬁ W@m@lbé e SPLLE. 1h N @PRT 8bhRBet £BCL8PbrABkEPEEd Of
operation of the augers may vary dependi ng upon the application including

t he angll\@:tmtamm s dmammx)r tr.lset@ugassbéSo@ndazédaaﬁdmhatayp@dof
naterlal'éo 2@ #&P% mgver , each of the augers will be
driven gt the %% %%HOHA% 8Y%| g?y, S|hgle drive notor nay be
utilized with SU|txgﬂwaLhab@ doty¥@sfrEMethaDESrggoengl, | Yn taay known drive

system for driving an auger which does not 20 unduly inhibit the ahQility to
adjtt (HETRITHtHeWn b the FAGYERS. 28 GRAL2¢NIANENETA¥Ed SHELERY 167 may

be utili %F@EP\HI)’ L Pe OPE, @fgonm%@,@eem mephepside ABEo¢E are

rotated suc t partlcu ate terla ep05|te wi thin the hopper 17
engages wilh lomevanfialhke aspeednenbereperation, the optimal speed of

operation of the augers may vary depending upon the
application including the angle at which the conveyor is to

15 be operated and the type of material to be conveyed.
However, generally, each of the augers will be driven at the
same speed. Accordingly, a single drive motor may be
utilized with suitable chain drives. Even more generally,
any known drive system for driving an auger which does not

20 unduly inhibit the ability to adjust the orientation of the
augers 25 and 27 in the feed hopper 17 may be utilized.

Generally, in operation, the auger members 25 and

27 are rotated such that particulate material deposited
within the hopper 17 engages with one of the auger members

25 which assists in driving the material toward the center of
the front end 21 of the hopper. In the embodiments shown in
the Figures, the auger member 25 has left hand flighting and
is rotated in a clockwise direction whereas auger member 27
has right hand flighting and is rotated in a counterclockwise

30 direction. Reference to the direction of rotation of each of
the auger members 25 and 27 is as it would be viewed from the

back wall 19 or 61 toward the front end 21 of the hopper 17.



25 which assists in driving the material toward the center of the front end
21 of the hopper. In the enbodi nents shown in the Figures, the auger
menber 25wbag/odwfia hand flighting and is rotated in a cl echwisene4secti on
wher eas auger nenber 27 has right hand flighting and is rotated in a
countercl ockwi se 30 direction. Refererce to the direction of rotation of
each of the auger nenbers 25 and 27 is as it would be viewed fromthe

back wall 19 or 6Astmueedibheifr el endo2tnel Hdppdioppgr ik7. i8N0 02/ 081343
PCT/ CA02/ 00243 9 As material is fed into the hopper 17, |t is carried

t owar d eaeriedntoewardothpy frpathend 21aky Shet Meltalgedsl/ oy 4he 27. As the
mat eri aj S ) d he [0 e t
converg?‘ﬁgg%%r %o%@&o Si dé 5@\%\1& F‘q%%&ar]it g‘%&%letﬁloé&er% COI’#I guratl on

for insgL}iene b8LE vhési bput blydthfe t:bavtaurlgangﬂp@ntaxcats arE afiddhe auger
menber 25 and 27, conbined wth the noveg:afnt of the belt 7 rovi de a

con®i nuBaLLlF| B bﬁt@ranl}ﬁﬁlﬁ-sﬁﬁﬁéﬂicéll conERgUrAsAeR do% He 17. \hen
high T1oebatas Shoutequlr 83 (hBC hilcauoans Gaitdta APYmiat that the

action of the auge menbers 25 and 27 provide a continuous full flow of
the namembalk RBi agdcoafvepadined: wdthir bive ewyesfenthethddperbelt dhd the
i nput section of the, tube. a result, the belt and tub co
prOV|degr?g?gef?oSBnFéEHPHSﬁ%%ﬁVbﬁ%pﬁg t Iigmﬁ'éﬁaRIOM/ﬁé eszfor t he
conveyogfagha 14499%@3: 1M | grniehe Hiilgurraswla atels shev mdieined e the
configurations ose skilled in the art will under stand that various

colBi naphenssofak| brerpsTREpdoSUGh [Hhadd thS A EAaR PL i d49$F t he concept
of the RLARZNL LEVERN 99 pfRlidd NUMMGucd FE 1A Qf figydel t and dual

augers are P fzed to transport particulate material toward the
tube pratephadf beliagceoneeyed dcditthieofadondugerds afhythee haefesl | 177 aand ar ger
hopper for transporting Mieiidl dodheRell 1it, the belt and
tube conveyor provides for “flood feeding” which promotes
15 high flow rates for the conveyor as a whole.

While the figures do not show alternate
configurations, those skilled in the art will understand that
various combinations of elements may be utilized which would
be within the concept of the present invention. For

20 instance, in addition to the belt and dual augers which are
utilized to transport particulate material toward the tube
portion of the conveyor, additional augers may be added in a
larger hopper for transporting material to the belt for
movement under action of the belt and dual feed augers 25 and

25 27.

Generally, it will be understood by those skilled
in the art that numerous alterations, modifications of
variations to the above embodiments can be made without

departing from the substance of the invention as set out in

30 the appended claims.



novenent under action of the belt and dual feed augers 25 and 25 27.
Generally, it will be understood by those skilled in the art that numerous
al terati owe,02t08343 i cati ons of variations to the above eniretdic®ave4san be
made wi thout departing fromthe substance of the invention as set out in
30 the appended cl ai ns. WO 02/ 081343 R/ CA02/ 00243 10 | CLAIM 1. An
apparatus for conveying material conprising: 5 a) an el ongated tube having
an i nputt endIand a di scharge end; b) an intake hopper nounted at the input
end of the tube; 10 c) an endless belt passing through the intake hopper
and elongated tube and returning to the intake hopper outside the tube,

sai d belyt being a%ﬁptﬁ%é:@a@@srpéﬁt@@lnvégﬁin%rﬂaﬁeeﬁhnnaompwsii@b:fromthe
i nt ake hopper to the i scharge end of the fube; 15 d) at | east two augers
nounted in the intake hopper, positioned above the endl ess belt; and e)

mou he iint ak | _ _ |
aherei n ot aiftbrf ARG AT SRy o BRHF o ERarar &) STRcBeRgT P

hopper towar dkddie i nput end of the tube. 25 2. An apparatus as clainmed in
claiml1l wherein the augers include a |left and a right auger, each of which
extends froma rear portion of the intake hopper toward the front end

e oo 90 T ok b oS gt S Ll LR g1 1
in claim2 wherein said
10 c) an endless belt passing through the intake hopper and
elongated tube and returning to the intake hopper
outside the tube, said belt being adapted to be rotated
for transporting material from the intake hopper to the
discharge end of the tube;
15
d) at least two augers mounted in the intake hopper,

positioned above the endless belt; and

e) drive means for driving the endless belt and rotating

20 said augers;

wherein rotation of said augers conveys granular material in

the intake hopper toward the input end of the tube.

25 2. An apparatus as claimed in claim 1 wherein the
augers include a left and a right auger, each of which
extends from a rear portion of the intake hopper toward the
front end thereof and wherein rotation of said augers tends
to transport material it engages towards the input end of the

30 tube.

3. An apparatus as claimed in claim 2 wherein said

right and left augers have opposite flighting orientations



right and | eft augers have opposite flighting orientations WO 02/ 081343
PCT/ CA02/ 00243 11 and are rotated in opposite directions such that each
auger tewo2081343 ansport material it' engages towards thecmcdkeoad the
i nput end of the tube. 5 4. An apparatus as clainmed in claim2 wherein at

| east one auger is nounted using adjustable nounts adapted to adjust the
| ocation and orientation of the auger relative to the intake hopper and

belt. 18n&. afd 2BRALRMUS S IR ditddidnd el et ddégtaugld of each
auger is mounted through a bearing to a bearing holder which is in turn

nount edt8RABr ok Erenspeaitd mateiadntit angages Heowandk e ppiddiadofher ei n

the con th et ywee he ring holder and the brackets provides for
adjustngﬁg Egggg Fﬁ@'?ﬁ%g¥¥%ﬁﬁ% the bearing relative to the intake hopper.

6. An apparatus as clained in claim5 wherein a second end of each auger
is connected to the drive nmeans for. driving the, auger. and, wherein said

secend &nd i s nouffe@PRRTAEIDES Rladdathpiferc kit 3 HlReX®En | Bk al £RAC of
sal d segRgdagad;Ohs GRAUMUNYsITRY RO ST IS EhAl | 4fap el Eo! Nt ake

hopper . appar atus as alm 6 wherein sard drive means
i ncl udeadgpakcatieniboeas iconrect ed itentedcivraugertidd amgemneekanivdetbocati on

of each tor is adjusted as th | ocation of the second end of the

r espect FU8& éﬁ&@ieigbgaﬁﬁxiﬂﬁﬁb%;tvvlapparatus as claimed in claim1l
wherein said 30 drive nmeans for rotating the at |east two auger nenbers
are adjustable so as to provide for variable speed drive of said augers.
WOLD2/ 081343 PCT/ 8RO PEFIAT us] 25D clmingsharmtGla Hechriieneind 2| finst

wherei neRdi A cach auger is mounted through a bearing to a bearing

holder which is in turn mounted on brackets toward the front
end of the intake hopper and wherein the connection between
the bearing holder and the brackets provides for adjustment

15 of the location of the bearing relative to the intake hopper.

6. An apparatus as claimed in claim 5 wherein a second
end of each auger is connected to the drive means for driving
the auger and wherein said second end is mounted on the

20 intake hopper such that the location of said second end of

each auger may be adjusted relative to the intake hopper.

7. An apparatus as claimed in claim 6 wherein said

drive means include separate motors connected to each auger
25 and wherein the location of each motor is adjusted as the

location of the second end of the respective auger is

adjusted.

8. An apparatus as claimed in claim 1 wherein said
30 drive means for rotating the at least two auger members are
adjustable so as to provide for variable speed drive of said

augers.



augers are releasably nounted within the intake hopper to facilitate
renoval and replacenent thereof. 5 10. An apparatus as clained in claiml
wherei n twe o2dgpuh of the intake hopper is selected so asPCa/aiopie4ze t he
profile of the intake hopper while facilitating the nmounting of suitable
sized augers in said intake hopper. 1Q2l1. An apparatus as clained in claim
1 further conprising at |east one feed auger nounted in the intake hopper

for feeging mier il fuamaies Sdss:ding heo NopPe; £ dndperhebiiand e

augers. “15 12. An app us as clalne n clarm 11 wherein the augers
i ncl ude aagleefst aard e Ireiagablaugeyntesat widfhisitthe Extaoelshépperatoear

portion of .the intake hopper toward the frant end thereof and wherein
rotatioﬁ%ﬁii%5ﬁ§%nﬂﬁﬂqyéinﬁﬁé ??P%ﬁ%ﬁmﬁﬁﬁtéhﬁﬁ%ﬁ al it engages towards the
i nput end of the 20 tube. 13. An apparatus as clained in claim12 wherein

said right and left augers have opposite flighting orientations and are
rot & ed1li0n opposi & dinpestatoms aichlaierd chie e baigerl Zeheads €betransport

material, i t.en s t.Quands .t 1 dd] e | ap. . t .14,
An appatdgpf?sh a %I%ael r%%‘\c,&}l%e crf%?pré%%%\hseero%?#%? é?e%%tgggrgg%ﬁégrgei gﬂfgmunt ed
usi ng agireFiakl o Mty 3 adaps etbger 3th itk Usdcihet dotmd i tihe anduntirgt ati on
of the auger relative to the intake hopper and belt. WO 02/081343

PCT/ CAOREQE S ablle Bizet gttt $R1E| Rt i RPRPSF m 14 wherein a first
end of each auger is nounted through a bearing to a bearing holder which
is in turn mounted on brackets toward the front end of the intake hopper
andowhengi.n t he cdmegparathe weenc B imed bar¢haihol déurthdrt he brackets

Pk e A T P eadl! S 4868 4006 P nb e 882 "GuL oLRLLE 1O the
hopper for feeding material from the sides of the hopper to

the belt and the augers.

15 12, An apparatus as claimed in claim 11 wherein the
augers include a left and a right auger, each of which
extends from a rear portion of the intake hopper toward the
front end thereof and wherein rotation of said augers tends
to transport material it engages towards the input end of the

20 tube.

13. An apparatus as claimed in claim 12 wherein said

right and left augers have opposite flighting orientations

and are rotated in opposite directions such that each auger
25 tends to transport material it engages towards the middle of

the input end of the tube.

14. An apparatus as claimed in claim 13 wherein at
least one auger is mounted using adjustable mounts adapted to
30 adjust the location and orientation of the auger relative to

the intake hopper and belt.



16. An apparatus as clainmed in claim13 wherein at |east one auger is
nmounted at a fixed angle relative to the 10 belt. 17. An apparatus as

cl ai red iwookasru® wherein at | east one auger i s nountedPat/Gaotiosaas angl e
relative to the belt. 15 18. An apparatus as claimed in claim17 wherein
said right and |left augers have opposhke flighting orientations and are
rotated in opposite directions such that each auger tends to transport

material it engag Q | q@gi 20
19. An I:‘;\Bpar at us P§%ng§u %gl c‘f[% %? wher re'l"leir‘;’\“lsqlg| |J€gelﬁner€nfﬂfb§t
rotati n@nahafaéabﬁaahgé\bo 1@ug@ummﬂ)moafge1 aad;easﬁ:abj et dsed iy ovi de

for variable speed drive of said augers. 25 20. An par tus as clained in
cl ai m 1FohBerelhishi ds dn FarmeBountsd oi Anark ﬁqﬁaq ¢hF i%?n%ugers

conprisgay 8¢l eht %ﬂﬂapbgﬂggggwan@w&wa@@le% %ﬁ?éé@?oﬁ%é&\ﬁeéﬁft and

ri ght auger respectlve
5 the bearing holder and the brackets provides for adjustment

of the location of the bearing relative to the intake hopper.

16. An apparatus as claimed in claim 13 wherein at
least one auger is mounted at a fixed angle relative to the

10 belt.

17. An apparatus as claimed in claim 2 wherein at least

one auger is mounted at a fixed angle relative to the belt.

15 18. An apparatus as claimed in claim 17 wherein said
right and left augers have opposite flighting orientations
and are rotated in opposite directions such that each auger
tends to transport material it engages towards the middle of

the input end of the tube.

20
19. An apparatus as claimed in claim 17 wherein said
drive means for rotating the at least two auger members are
adjustable so as to provide for variable speed drive of said
augers.

25
20. An apparatus as claimed in claim 17 wherein said

drive means for rotating the right and left augers comprises
a left and right motor operationally connected to the left
and right auger respectively.

30



