2061853 1 A MACHI NE FOR. CONVEYI NG BULK MATERI AL COVPLETEL‘Y Eﬁ %ﬁ%gg—ﬂ N @
- A FLEX|I BLE TUBULAR ENDLESS BELT BACKGROUND OF THE | NVENTI ON He
invention relates to a machine for 5- -conveying and el evating bulk -
materi al- canpl etely enclosed within a fléxible tubular endl ess belt. A,flat

Q. troughed. bel t' conveyer .has.been used fﬁ conveyi ng -bul k .material 'such = -
_as.powder, granule pulverlzed solid, a mXxture thereof. . However, -a 10

Tenoun without si? piRELp SRR BenBhi 55 RRERIRL BERITNE AL oo
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belt to prévent the slide down of the material - during operation. The _
conventi onal bel t- conveyer cannot be used in a curved line continuously. ..

o b convey dECRANE ok ke, By mRARY <l 12020 e it s B o

of f by a wind, and it-is often contaminated by dust - The material is often: -
Spl|t over - the bel t by shacks or vibrations. o ' o -

The present 1nvent10n relates to a machlne for ' ' 'r -
5 cdnveylng and elevating bulk material ccmpletely enclosed

- within a flexible tubular endless belt.

A'flat or treughed.belt cbn#eYer;has.been used.for.
r-conveying bulk material.such as'posder,lérahule;
pulverized solid, a mixture thereof ﬁcwever, a .
510‘ conventlonal belt conveyer cannot climb steep slopes of .
| even moderate length without sllppage of the material to
- be conveged. It cannot be used at a slope angle steeper,
.than 30 degrees, even if'it'is troughed and is provided
':w1th nonskid cleats mounted across the inner surface of
t-;15” ‘the belt to prevent.the sllde down of the materlal durlng '
”'operatlon. The ‘conventional belt conveyer cannot be used
;die-a curved line ebntinuouslf. | o |
Etrther; when tﬁé conrentional belt cbnveyer is'used :p'
' outdoors, the material to be co_xiveyéd is wetted in the |
;20 Train,.i@'case of pdeer,fit is blown off by a windi.and
it is often eontaminated;by dust. The.material is eften_

l-spilt over the belt by shocks or vibrations.




In order to overcone these drsadvantages ‘a tubular beIt conveyer
‘conprrsrng a flrexible tubular endl ess belt which'is provrded wth a zrpper.g‘f
tevi ce along its entrre l'ength may be used. -I'n this case, however,  the
-zi'pper 5 +.device i's often broken by the material enclosed within the bel t,
My ch is attached to t he zi pper. Further2 the openi ng -and .cl' osi ng- of the
zipper’ devrce IS not . al ways operated snoothly and readily. SUMVARY OF THE -
I'NWENTI ON 10 In prder 4P chyexcome thespr ddeadvantadson a ctppelatie a
machi ne . for conveyrng bul k material conpletely_enclosed within a flexible
tubular endl B8dtpepnveyer f%ﬁ*ﬁ’ﬂ%’-’éﬁoﬁeﬁéﬁ%‘ﬂ-gﬂéd terrbsdewmmbkesspbeutt'her
object of -the present i nventi-on to. provide - - a machi ne for conveying.
bul k nmt eri aWhighade @rosEidash whih adyzHEPght aexé@er @leng ol’@sﬁeerptésent
invention there is provided a machine for conveying bulk material Cet
conpletely chengsbaman ke usad exi B ethiBurapeendoweyesol tthe ordPPerng:
20 flexible tybular endless belt having a normal |y tubul ar fornlmhrch |s
formed by itdewhAer &S offFem b @%%%CQYaFgﬁnﬂaﬂ'-?§l§% enqlased jéiEhiB being ”

overlapped ene on another, along its length;, two rollers, spaced apart, on.
_ the belt, whlch is attached to the 21pper. Further,-the

“opening and clos1ng of the z1pper dev1ce 1s not always
. operated-smoothly and readily.
 SUMMARY OF THE INVENTION =~ =
- 10 '-'_' It is an object of the present 1nventlon to prov1de
= Sa machlne for conveylng bulk materlal completely enclosed.
w1th1n a flex1ble tubular endless belt free from the

- aforementloned dlsadvantages.

o A furthen'object.of the'present'invention'to-predide-
- 15 d_a machlne for conveylng bulk materlal in any dlrectlon_
.and any helght. | |

Accotdlng to the present 1nventlon there 1s prov1ded_'

'—;9_"' f.,.;a machlne for conveyzng bulk material completely enclosed-i
| ) -'Wlthln a flex1ble tubular endless belt, compr151ng~ e'
20 ’flex1ble tubular endless belt hav1ng a normally tubulai

N fqrm which is formedrby;its own rolling up tendency
'around its'axis, its_side ends.being ovenlapped-one on

another along its length; two rollers, spaced apart, on’



3 whicch the bel't is opened out; spaced support frames for supportlng the
tubul<ar belt entcl osing:the- bulk material; ‘at |east one support frame
~eonprising first and second chanbers through whi ch respective conveying and
return. 5 . tuBular belt portions pass, the. support frane havi ng -support
rehlers di sposed radially round each-porti @& of ‘the bel t,-each chanber = _
haV|ng ome support roller adapted to contact and press on the belt at its
‘over l-appi'ng ewbd.charithen Bektieisf opeheddiont ;t hespruidd nshppodi: FrzmdderdP
opened bel t. BRI EF DESCRI PTI ON OF THE DRAW NGS Ot her and nore specific -
obj ects, f eat suppcarid regiviEne atebudfirt be Litr esrrlios e nthenbwilkl nRAREaa 1y om
t he foIIomAng detai | ed -description of preferred enbodi nents 15 "t hereof
with referencett demst anpeppony drawengomprisinghfifsg. ahd %e%ond |

schematic side view of. a machine according to the present invention; Fig. 2. o

i s-an enIargeehamhgnauhhnnughaghenhares&@ctxyamnenmsying ahdt@aﬁuxﬁhng
_portlon of the machine in Fig. 1; :
5 tubular belt portlons pass, the support frame havrng
‘support-rollers dlsposed radlally round each portlon of '
'h”the belt, each chamber hav1ng one. support roller adapted
“to contact ‘and press on the belt at 1ts overlapping ends,

f and a feeder for feedlng the bulk materlal onto the

| 10d__opened belt.
' BRIEF DESCRIPTION OF THE DRAWINGS

Other and more Speclflc objects, feattres and
'advantages of he present 1nvent10n w1ll appear from'the-
follow1ng detalled descrlptlon of preferred embodlments
h 15 h thereof with reference to the accompanylng draw1ngs, in.

'-?whlch-

Flg. 1 1s a schematlc szde view of a machlne

*accordlng to the present 1nventlon-: |
Flg. 2 is an enlarged longltudlnal fragmentary
" 20 'cross—sectlon of the loadlng portion of the machlne in

"Flg. l;i

“Fig. 3 is a plan view of Fig. 2;



-fragnentaryﬁ3|de view of the. dlscharge portion of the machine in"Fig. 1;

Fig. 5 is an en]arged cross-section, "taken al ong the Iinev - Vin Fig. 1, 5
Fig .6 i's a schematic side view of another machi ne according to the present
ihvention; Fig. 7 is an enl arged fragnent ry underneath view of Fig.6; Fig.

8.is a schenatlc l.an"vj ew of sti e- accordi ng t he
present invent i onellﬁ g. 4 ot§ A% e ?‘5 EPﬁglﬁdéﬁarﬁgrfﬁglﬁeBg?‘FVt S c}%epl ate
_for preventin e ge of the nat nlal i no mted i nsi de
a tubular- ehﬁg§§s°ﬁiﬁ#%9ﬁﬁféﬁfF9§.Bﬂrgﬁpgrﬁgg ?ﬂ%é?oﬁ of *far tiftion .
15 fins: for,preventing-the-sllppage -of the material to be conveyed, flxedg

. inside atubul ar- endl ess belt; Fig. 11 is an. enl ar ged transverse

cross-section-of oth tubula endl.ess belt a Jled t he pachi
“the present |nven?n ‘f is an.enlar ed Cross-sec ron, tgken alon @%

Flg 3ISap|an V|ewof Flg 2; 4F|g 4is an enlargedlongltudlnal .

5 7: FPig. 6 is a schematic side view of another machine
according to the-present invention;
: -Fig.'7 is an enlarged fragmentary underneath_view of.

Flg. 8 is a schematlc plan view of stlll another

" 10 machlne accordlng to the present lnventlon,

Flg. 9 is an enlarged cross-sectlon of a partltlon '
'e:fplate for preventlng the sllppage of the materlal to be o

- conveyed, mounted 1n51de a ‘tubular endless belt, h __*.:'

- Pig. 10 is an enlarged cross-sectlon of partrtlon‘
15 flns for preventlng the sllppage o the material to be

- _'l_:'; conveyed, fixed inside a tubular endleSs-belt: |

Fig. 11 1s an enlarged transverse cross—sectron of
another tubular endless belt applled to the machlne of

the present rnventlon,

'L - . _llne v --V_ln Frg; 1; T J_,Hg T ‘ ;_;'



Fig. 12 is. an enl arged transverse cross-section of still anot her tubul ar
. endl &ss belt applied to the machine of t he. present invention; . and Fig. 13.

s an enIarged transverse cross-section. of 5

applled t.o. t he’ machi ne of the present i nvent i on.

;PREFERRED EMBODI MENTS Referring to. the drgMnngs
8 preferred enbodinents of a tubular b&lt 10 .

pRgsER et | onggamy ?la“gas*ﬁc%*‘f?g*?é%ﬁé‘?ﬁ%i’m %St %rsierq%d%f‘” ""

bi ased |n'the£?§%uk ornﬁb épo§ﬁa¥gggabeﬁﬁg|§i§b Eén%é 2&%
_axis;y and 'téf'ﬂﬂg g%% éFﬁexr %ggfsgblagﬁd and | b overlap one- on another

mat eri al

along its | engt

further tubular end| ess - bel
'DESCRI.PTI ON OF THE - -
“there is showi in Figs. 1
conveyeraccording to the

_.cooling-onty one surface of a belt. by a cool ant_such as 20 mater before
it cures. conpletely it can also be obt ai-ned : ' _

Pig. 13 is an enlarged transverse cross-sectlon of.

< f

10

15

;;-the present 1nventlon.

ndfurther tubular endless belt applled to the machlne of

DESCRIPTION OF THE PREFERRED EMBODIMENTS

| Referrlng to the draw1ngs, there is shown in

: Flgs. 1 -8 preferred embodlments

conveyer_accordlng to the present

of a tubular belt

1nventlon, comprising a

-, tubular endless belt 1 which is made of a flexible or
elastlc mater1a1 such as rubber, somewhat soft plastic _l'

'--materlal, or the llke. The flex1ble_tubular endless

belt 1is normally bmased-in the tubular form by its own

rolling up tendency around'its axis, and its'inner and

-_-_outer side ends la and 1b overlap

'-;20

1ts length

one on another along

‘ Suph a flexible tubular endless belt can be obtained.

~water before it cures completelY;

'hy cooling only one surface of_a helt by a coolant such as

It can also be obtained

)

Fendl ess belt can be obtained. by ..



L -6 by jéining-ibgether a plurality of layers hévihg'differént'
elastfcities. v ... oo T L - - .The si.de ‘ends | &
and..| b of-the belt 1 are preferably sofewhat soft .and a o

dherent so as.to -

cont:act or .interlock one anot her properly. The thickness of the free side
ends of the belt are preferably decreased poderatly so.as not- to.increase .

excessivel'y. i le they overlap, as shown jip Fi
‘i.syshown .t he ||Qﬂl%%%%

_ g, 510 - - . " InFig. 1
JFRERENSE 2 RARFAILLECPE laweEshasing i 8158erRat

flexible tubular end] ess belt 1 stretched between an upper drive roller 2

-and -a | ower

3gk1gLBReFhi ch t he endl ess belt .is opened: in its width -

direction, at a standard sl ope angle: 15 Between the two rollers'2 and 3, " . .
the tubular bel't" 1 is-properly supported by.a plurality of support franes 4. .
whi charearranged at a gertain interval along the travelling path_of the

endl ess belt 1. THERGuBHERt epdsmda %plbseg tbe belindr arg pee€erably
chanbers 4a and 4b thTough whi ch the going or conveying path 1A and_the

returnSpat h Bomgwhat sq

Ee3adhacdherent $Rsas8dtoasomtamt ior H-ateslock

“each chanmber  4a or 4b of the support frame 4 support rollers 5 are _disposed -
radi al | y - ar o Ge ARPEReEoRraPerint-h. tThe t thirkpess| of) therrfregpséde epds

kol ler 5 '’hold and maintain the belt of the tubular form The belt opened .
on the | ower @bithe bels argspreferably decreased moderatly so as not to

15

' .iﬁcrease exbessively while théy overlép, as shown in Fig. 5.

__Iﬁ"Fig. 1l is,shown the first embodiment of.a.tubular.

belt conveyer comprising the flexible tubular endless belt 1

- stretched between an upper drivé roller 2 and a lower roller 3
on which the endless belt is _opeﬁedl in it$ width direction,

 at a standard slope angle.

' 2 Bétween.the two rollers 2 and 3, the tubula¥ belt 1

' 'is properly supported by a plurality of support frames_4

which are arranged.at-a certain interval along the travelling

| path of the endless belt 1. The support frame 4 comprises

 uppe;'and lower chambers 4a and 4b through which the going or

. .conveying path'lA and the return path.lB'of.the endless ‘belt 1

are passed, as shown in Fig. 5. In each chamber'4a or 4b of

the support frame 4 support rollers 5 are diquséd-radially

. around and in'dontact with the tubular belt 1.  The support
25

:ollerlslhold'and maintain the belt of the tubular form.

; The belt ’ openéd' on ﬁhé lower roller 3 is closed



v

gradually in a tubular fornrby I ts omn roIIrng up force mhrle gurde rolien{gég.

~ & support :the bottom and both t he*sildes of the belt .1, as.shown .in Figs. 2
-and 3; In this process, the bulk material such as pomder granul e, '

@piverrzed solid, a mixture 5 thereof, is fed onto.the belt 1 opened

froma hopper 7 situ- ated .above the | ower roller 3. The tubular belt 1 now

‘enclosing g dy QUALq AR o2 leATDLE! ebim WY |1cd hswii 814 1305 | G 284t Unile y

t Re belt one on anot i's passed t

cherter “gyil FetyRey s Bord ShTBdUeR B8LH VSIS BB e

ECZ?FSLEQ%I?S? B REEA R 2158 (L Sl gf’r%eg%%lﬁ ﬁ%it%‘ﬁk

it he R AL BpBRC Shidet e REFREELA BOEHRY, e

t hat .t he
belt,. Then

o dri v§ roll gihé},eeé‘ﬁ #‘?s #M%Sﬁgegggﬁg(ﬁ %édn%%r&g} gg[}r%?gegup}pﬁf?e#uf .. 3
raterial cO 2#3@%?@&%%##5%“ et 110 a recel 'virtSe. E“Qﬁ.ch o

materi al
the belt 1 is opened as. shomn |n Fi g. 4 o . S Ce

.10

15

,dzd

. "25

The tubular belt 1 now encloszng the bulk materlal
completely, wh;le the side ends la and 1b of Lhe belt 1 over~f
lap one on another, is passed through the upper chambers da

of the sapport frames 4 along the gorng path lA of the belt 1,

-wh;le the tubular belt 1 is supported by the support_rollers-s_

in~the upper chambers 4a, as described above. ‘In thiS'process,.

',the side ends la and 1lb overlapped are situated in the top of

the belt along the going path whlle the mater1a1 is encloeed in

"the belt, and hence there is no danger that the material. enclose

in the tubular belt completely is sprlt over the belt. -

". Then, the tubular belt 1 is opened gradually near ‘the

. upper drive roller 2, and its lower part is supported by gulde
| rollers 8. The opened belt is turned around the upper drlve

.t roller 2, while the bulk materlal conveyed is drscharged from

the belt l to a recelver 9 in which the belt 1 is opened, as

=shown in Flg. 4.

Then, the belt 1 ls moved downwards along the retarn path

‘_ 1B of the belt. The belt 1 opened is gradually rounded again



25 Then, the belt 1 is noved domnmerds along the return path 1B of the (}%ﬁ/

bekt .* The bel t' 1 operied-i s gradual |y rounded again into the t.ubul ar -

formby its own rolllng up .t endency & ter through-a guide rol ler 10. The

enpty tubular belt 1 is passed through the | ower chambers 4b of the support

~frames 4 while it is supported by the support -rolters 5 in t he | ower S '
chanbers 4b, as de crlbed bovg? The tybul ar belt_1 is then gradual

‘orened agai A& BBy §uﬁﬁ§|9ﬂ46§°%lﬁn9THE t@&ﬁﬁ&FYtﬁﬁ?e¥ -

i s returned tg t he Iomer ller_3. 10 In Fig. 6 i's shown the second
embodi ment ok §°P613\Jlaarg € ’EBHr@?eP-Oaccél"bcﬁ r@“ﬂ‘éﬁ’th‘ébﬁﬂ-é§eﬁ’tel1‘hv]er&$on
In thjs enbodinment, the endless belt 1 first runs a 15 . hori zont-al path,

- clinbs a steEﬁs§F§pé;-%9té9 hehe &w‘-ﬁ qha@%r%o%bzeﬁtﬁhepmporﬂtefrmes 4
travel |ing pa h of the, tubul ar beIt 1is curved twice, _but it can nove - =
smoothly wi t W A dhouBigporhednhyi e SuproBhgrellersnd dapdie Lever
- conveyer is s ne mhat di fferent degendlng on the conditions of the
materi 81 20 chambers AhwFeodesgrabsd e qual ity, water content, and
jso_forth ~ According to the present invention, when dray powder, S

-

- “p;‘ o ; o -.Theitubular belt 1 is'theh gradually opehed_'again;after
. | f_passing ancther guide roller-lb; :The' opened belt 1 is |
 returned to.the'lower rolier,3. | | |
0 . ) o |
. In Fig. 6, there is shown the second embodlment cf a

'tubular belt conveyer accordlng to the present 1nventlon.

ZIn.this embodiment,'the ehdless:beit 1 fitst runs a
.'215 "~ horizontal path, climbs a steep slope, and then, again, runs.
| - a horlzon al path. The travelllng path of the tubular belt 1
. is curved twice, but it can move smoothly without any trouble.
"_The maximum slope ahgle of the tubular belt conveyer is some-
f~what different.depending on the ccnditious of the material
20 to be conveyed, . such as shape, quallty, water content, and so
- ;';- f; - forth. Accordlng tc the present lnventlon, when dray powder,
- .;' - 7e;grahale, or.a a mixture_thereof, is conveyed, the tubular belt

cohveye: can be used approximately at a slope ahg;e 60 degrees.

25 | In thls case, in the return Dath 1B of the belt 1, the
empty tubular belt 1is apt to be collapsed, and accordlngly

the tubular belt 1 is once opened. at a turnlhg point where



g : _ L - - . . _ _
‘granule, or.a a mxture thereof, is conveyed the tubul ar belt conveyer can ég)
.be uséd. approxifrately at ‘a slope anglge H0 degrees. 25, . . Inthis . -
" pase, inthe return-path 1B of the bélt 1, the enpty tubular- belt 1 is apt

o be coll apsed, and accord|ngly the.tubul ar belt 1.is once :opened. at a

t ur ning. poi nt -wher e the belt opened is turned arqund a gui roller °
| Ca, as cl &he belbwnorenedy. i turnedganeynd o GRidRe FOLIRF gq«%%dl fent

ofs.ga tubular 5 belt conveyer according to the present .invention. The .. -
endl ess beldlearlmsshomd-mrf’lﬂ)sﬂuctlon 11 such as a house,; i.e. first

runs .horizontally in-a curved |line, and then clinbs.a .slope. -:In the return
path | B of the.endless 100 - belt 1, I s opened horlzontally by a - s
hori zont al *‘guide rolléer 1 0a at a vert|car.turning oint, and'is then opened'

vertically by a vEntFig. duikle shownr the hhiwdi ewhedimentniof) aoctwbules
It s readily under stood from the abovedescription, that the tubul ar form
of tge endbmkt bebnveyelxelatd:qrdingom radie |pge89n‘homemqlb- its side- _
-.ends _overlap, w thout using any interlocking means such as a zipper device = -
of a conventional  tubul ar belt conveyer, and hence it can be operated qU|tea“
20 . . snDotth and readily, that since the material to be conveyed .- o
' The endless belt 1 runs around an obstructlon 1l such o
- as a house, i.e. first runs horlzontally in a curved ‘line,
and then ‘climbs a slope. In the return path iB of the endless
10 belt 1, it is opened horzzontally by a horizontal guide .
roller lOa at a vert;cal turnlng point, and is then opened
vertlcally by a vertlcal guxde roller 12 at horzzontal turnlng

- point.

.pls ' . It is readily understood from the abovedescrlptlon,
'-,that the tubular form of the endless belt is held by its own
_roll;ng up force, whlle its side ends overlap, without us1ng
any Lnterlocklng means such as a zlpper device of a oonventlonal
tubular belt conveyer, and hence it can be operated quite |
_ 2d smoothly and readily, that since the material to be conveyed
dis completely enclosed within the tubular belt, the flexlble
"}tubular ‘belt can be convenlently used in‘a steep slope, and
' that the flex1ble tubular endless belt can run contznously
-in a curved 11ne, accordlng to the present 1nventlon.
25 | | |
There ls shown in Flg. 9 a partltlon plate 13 for

'stopplng the slappage of the materlal enclosed in the tubular



-

i s conp| etely encl osed mnthln the-&yhylar belt- the. flexible tubular belt”
. €an bé conveniently used in-a- steep sl.ope, and that the flexible tubular.
“endl ess belt can run, contlnously in a curved |ine; accordlng to the present

i nvention. 25 There is shown in Fig .9 a partltlon pl ate 13 for stopplng

the sl appage pf WHEcHREY I;ﬁéreﬂéhszaeqy Refectivel 2h 25 sted®! 1dpenhich is

particularly effective in a steep sl ope. The partition plates 13 ‘may-be

moaRt-ed giel %a?rtf@rbﬁ“iﬂé&éé 257 ﬂayt bR ktindedt 28568 aide | DhABYalsurEsce

conventlonal manner . hére i's shown in Fig. 10 partition fins

14 whi Cef%tﬂeléaffe rg:téeftaint *i%zéwa 20 B! gbiveht BoAaToabmer .

nount ed across the 1 nner .surface of. e belt..1 at a certain
interval. The partltlon fins 14 may . he nade of . t he sane material as the. -
belt at the same time as the belt 1 is manufactured. 10 In-Fig. 11, ‘there

Lg,ohomn anothhe2ioad kg 1g PuE Be Subularoindises Rl niln Havé s
_ surfacet(ﬂe t b "BEhcYidh o4 12.1112 %%fél%i)&ﬁtpﬂt@ 13 %@eﬂai‘)" b2 %n@@d

_? -~ across the inner surface of the belt 1 at a certaln lnterval.

| The partltlon fins 14 may be made of the same materlal as the

' belt at the same time. as the belt l.is manufactured.

In Fzg. 11, there is shcwn another embodlment of a -
'Zflezlble tubular endless belt 2l. In thls embodlment, the
rnner surface of the outer szde end 2la and the outer surface .”';
'of the inner side end 21b of the belt 21 are provrded_wzth
is frne pro;ertlons and complementary recesses/iiichzige'overlauped E

: one another, and thus the side. ends are connected stronger than.:f'

) the flrst embodiment.

_ In ?ig.'lz..there ls shown'still another.embodiment of-.
26; a flexible tubular endless belt 31 havrng mechanical adhesrvet'
.tape fasteners 32a and 32b in the lnner surface of the outer _
l srde end 3la and the outer surface of the lnner srde end 31b.
o The tape fasteners 32a and 32b are lnterconnected each other.r
" The same functions and effects.are obtalned_as-the one_of_”

25 = Fig. 11.

'In'?ig. 13, there iS'shown-further'embcdiment of:a_

g v o s e mee e MR o og
. TR E

s rmeess e ragp tw spes
’
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anothér ‘and thus the side ends are connecteéd stroiiger than.the fifrst -
,enbodlnent I n° Flg 12, there i-s" shown still ‘another enbodi ment of. 20"
flexible tubular endless bel t - 31 havi ng mechani cal adhesive tape fasteners
32a 'and 32b°in the inner surface of the oyter. si de end. 31a and the outer -
surface of the inner side end 31b. The tag f ast eners 32a and 32b are.

s
. grgﬁpt | Ers]ate nz frd T <,S %Jd}:]z??neﬁfepﬁﬁ A% q'?%e Gers Pﬁ%%kﬁﬁgé' g’dg: eéﬁﬁs
oderately frBRihdReAdRes Eah kRS Siae eldl difede BTRREERE °
enufacture 0:}#&%” e V%ﬂéhﬁﬁﬁﬁf’%ﬁr?&oﬁ% WEC s deffated SELQ??y
 Irbodi ments. QRGO SELP VAR by oo, i Wl |80AS 10, 1o %Zler#ght)cvﬁ
cand '_i“embodlment, it is convenient to impart the WldthW&YS

15 fipe projections and conplenentary recesses/mhlch are overtapped one ‘_

rolllng up tendency to the belt durlng manufacture, and
.'hto.make the central portlon of the belt, whlch_ls usually -
given a strong tension by the drive roller, stronger'than :

lb ' that in the embodiments described above. :

'Although:the present inventien has beeﬁ-shown and
‘ﬂ”descrlbed in terms of preferred embodlments thereof,
.:_however, varlous changes and modlflcatlons can be made by
" those skilled in the art w1thout_depart1ng?from the scope.-~5

15 of the present invention.,
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descrrbed in terns of preferred enbodi nents thereof, however, varrous N
-Changés and- npdlfrcatrons can-be made- by those skrlled in the art’ mrthout .22
.departing frontthe scope 15, "of the present i'nvent+ AIMS.17 A

machi-ne for. conveyrng bul k ‘material - conpl gtel y- encl osed within a flexible

tubul ar endl'ess belt, conprising: 5 a fl exr bI e tubuumutmﬂmmm havi ng
a normal ly ‘tubul ar’ forntmhrch is-fornmed Mg own r ’ lﬂ I
arQund its axis, its si de ends bei ng ovgééappe one .on anotthet aFong its . .-
| ength; two roIIers spaced apart on which the bel t i.s opened 10 out;

spaced support franes for supporting the tubul ar- bel t. enclosrng t he bulk

material; at heast p0pe RO Eo £r335V§9gﬁphruﬂ%%%kH§%r %8@?&@ %ﬁsﬂbers !;,t

t hr ough whi ch respective conveying an port

pass. the SUDRRIE odaal ek Ue SHBARI b 160k 4 i ggﬁ ra.ly round each - .

portion of the belt, eac er having.one support épted to o
contact and pbgﬁifygfﬂgatxﬂt at its overlapprng ends; = - ._-'fjl'

. A -

.

. .5._'a flexible tubular endless belt hav1ng a normal1y tubular
fjlform whlch is formed by 1ts own rolllng up tendency
around 1ts ax1s;.1ts 51de_ends belng overlapped one on

another along its length;

" two rollers, spaced apart on which the belt islopened

16” out;

© spaced support frames for supporting the-tubular belt .

~enclosing the bulk material;

r:f at least one support frame.comprlslng flrst and second
-_tchambers through whlch respectlve convey1ng and return
._15_ ttubular belt portlons pass, the support frame hav1ng
t support rollers dlsposed radlally round each portlou of
-;;?the belt, each chamber hav1ng one support roller adapted
*_:2to.contact and press on the belt at 1ts overlapplng ends;

_and

20 -a_feeder.for feeding the'bulk_naterial onto the opened

-_belt;



and 20 . a-feeder for f eedi ng the bul k naterlal onto the opened bel t . 2.4:%§>

A nacﬁlne according to claim1,-wherein the inner surface of the outer sid

.end -and the outer surface of - the inner side end of n m i ded
with pro- jections and conpl ement.ary recesses whic ﬂ" mHmIH ﬂEnot her .
3, A machine according to claimi, wherejg the inrer csurtace © e outer,
si de end and the outer surface of the inner side end of the belt

areprovi ded Wiz ThasERdheAdeRTNEL ARG | aSheRels Whiefe 5o 3 gelrtealcg o

other. 4. A machine according to any of clains 1 _

provi-ded wi h sapafash PEt thieOBuRled a5 dBWEh&daAa" RS Eh%éﬁe%ﬁg f:#&éaS% 5.

‘A machi ne according to any of clainms 1 - 3, wherein 1

provi ded with tiacksthepasilei end 0B dl& 9wk BEr 858 g&.»év‘:_%% Wi A

machine according -to claim4 or claimb, wherein the central por t1 on of the )

belt is thlckg@dﬁﬁﬂhsténdld@mpﬂ@%éﬁﬂé&&lréée§§ésr§h5%ﬂ9@mgage one
' 5 another.

3{ | A machine accordlng to claim 1, wherein the.lnner
E surface of the outer side end and the outer surface of
-the inner 31de end of the belt are prov1ded w1tn
mechanlcal adhe51ve tape fasteners which contact

10 each other.

- 4, A machrne accordlng to any of clalms l - 3, wherein
' the belt is prov1ded w1th spaced partition plates mounted -
:across its inner surface. |
5; ' A machine accordlng to any of clalms 1 - 3, whereln

15 the belt is prov1ded with spaced partltlon flns flxed

across its inner surface.

6. A machlne accordlng to clalm 4 or clazm 5, whereln
"'_the central portlon of the belt is thlcker than 1ts Slde

-ends along its entlre length

20 7. | A machlne for conveylng bulk materlal substantlally"
as descrlbed hereln w1th reference to and as illustrated

in Elgures 1 to 5 of the accompanylng drawings.

BRES
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rrbed

20 ?.. A nachlne for conveylng bul k naterlal S

her.ei if mnth reférence to and as illustrated in FF| to 5 of the "~ .
acconpanyi ng drawnngs 14 8. A machine far ngnﬂ "ﬁrlal ,
sgbstantrally as described herein with reference t ted in

| Fiigures 6 and.7 of. the acconpanying drawi nds. 9. A nachrne for conveyrng

' pulk materi al substantlally 5 - as described herein with reference to and -

as%J lustrate@.in B guachfhef fdéheconveynny bkl mvidwsal 1Qubseaﬁ%(i@1f1§z for

: conveying bulk material as clainmed in any of clainms 7to 9, and _
* incorporatingas dasicddibed heteisuwithnreddrent®e das dndess hel euBtwalded

referénce'to and 10 as illustrated in Figure 9 of the" acconpanying .
drawi ngs. *11. inARigmiYer 6 candonvesi ehebulcdcomyzaryialg abrawthgsd i n any of

1%

- clains 7 to 9, and incorporating partitioning substantially as descri bed - -:-_
'_herern W th reference to-and as illustrated.in Fi'gure 10 of .the :
' acconpanyrng dramrngs 15 12.° A machine for, conveying bul k naterial as

clained in ang.of ' & aiachihé ofOx avfvend ?pmam g e idL| S6beBEhes 108l t
--substantrally as described heréin with refe

: Frgure 1150f. ahedaecmﬁMHduhexeln with reference to and as illustrated

-

“in Figure 8 of the accompanylng draw1ngs.

10. - A machlne for conveylng bulk materlal as clalmed in
any of claims 7 to 9 and 1ncorporat1ng a partltlon plate
"_ substantlally as descrlbed herein w1th :eference to and

10 -+ as i{lustrated in Figure 9 of the accompanYing drawings.

11. A machlne for conveylng bulk materlal as clalmed in
any of clalms 7 to 9, and incorporating partltlonlng
?_3_ substantlally as described herein with reference to and
© . as illustrated_ih Figure 10 of the accompanying drawings.
15 '12._ A machlne for conveying.bulk'materiel as claimed in a

any of clalms 7 to 9, and incorporating. a tubular endless

ffl"ff*'_- _ belt substantially as described herein with reference to

" and as’ illustrated in Figure 11 6f'the-accompanying

'fdrawiﬂgs.

20 13, A_machiﬁe for conVeying bulk material as claimed in
any,ef claims 7 to 9, and incorporating a tubular endless

belt Substantially-as described'hereih with reference to

rence to and as'. illustrated in



drawi-n_s; ©20 13. A machine for convey| ng bul k materla in ‘a 36_
" of cldins 7 to 9, and incorporating a tubular endle antlally as_~
.descri bed herein with reference: to 15 and as i |'l mﬂ"’ﬂ"ﬁ@p e 12 of .
“the acconpanylng draw ngs. . 14. A nachlne for conveyt ng bul
ctaimed in any of clains 7 to 9, and incd®orating a tubular endless 5

beIt substantiall y ‘as described herein with reference to and as ill ustrated ..
i Figure 13 asfd tae btlwspuayedgid: RNigure Iheof ekheodcchmpapadintg cat i on
has been reproduced by photocopying the applicants orlglnal typescript. Ite

may cont-ain ain‘aammndrrents which are difficult to read.-._ The ori g| nal -
_typescript .containi ng these amendments may be lnspect ed on the preni-ses:- of
the Patent O‘flcel | | _
14.' A machlne for conveying bulk material as claimed in
any of claims 7 to 9, and ineorpbrating a tubular ‘endless
5 belt substantially as described herein with referenc_:e to

and ‘as illustrated in Figure 13 .of -the accompanying

o drawings. .
. ¢ N

IR E '.l'he text of the specification has been reproduced by’ photocOpy:.ng the applica.nts or1ginal
“g " typescript. It may contain a few amendments which are difficult to read. . The original '

[
=

B typescript containing these amendments may be’ inspected on the premises of tke Patent Office
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