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1111212000 r111121a2a2000i 111 1 *159159* Bul k

Mat eri al Conveyi ng System and Mt hod
Frerrerrraofertrrrrrrrrrr1221222 1ttt *nnnnnl* - FIELD
OF THE INVENTION This invention relates generally to“m""""”mm" lmml
bul k conveying systemfor transferring a flowable

bul k material. BACKGROUND Wet; nortar conprising a *159159%

m xture of cenment, sand and water is a basic materi al

for construct [k Pr ovi di t the
poi nt of use g‘%ﬁ%&%&%’f” '"%WSﬁﬁdasyst e,nwm“"
are known to provide, instead, dry nortar, AN %
mﬁwmm sand. This dry mxture |s
i is transferred, often vertically
Thishihgéntioh eslateésgenerdily te ermjlleméyiag Isystemt foe trandferringfa flowable
ere water, at least, is added to the m xture

&a{“ 15 Hovvever, t hese known systens are still
not as eff| cient and effective as desired. For

ere may be problens of maintenance of the
and segregation of the bulk materi al
msmsﬂarn@ormsnsmgm hidtufe of cémentpeand aAl w&t& is~d1 Bh&i6 material for
probl em of the known s tems IS tg_| inability to

consirction ks, Erping et imariaroat e PRk of Bis@ G bey expensive.
Thferitional Sjafentt aite kﬁwd R'protasmb@ad 26ty Thértdt

k‘-ﬁ%ndry pre-mix of
invention ains to mnimse sone of these E)robl

seentandsande & bis gy, gixtureds storeshinia tilorangris traasfgired eafien vertically

& hRYAL él@ﬁhtloﬁs SW’ESﬂbFé%Ee@ AHVIBYthE Doirit! sTiRB! ‘hBH hater at least, is
mat eri al provi ded. The system conpri ses: a silo fo

added Wgthﬁﬁéxﬂé[ﬂ iR afpXeri al , the silo having an outI et
near a | ower portion of the silo and an air pipe
termnating at an inside, upper portion of the silo; a

Howeyere thaseddrewnsysias aresstill not as efficiand and ieffecliver assdesired. For
Eké#hﬁlec QBN ik i p réth@m? fmé.ﬁtbnm %?Cmed KRG Ssystem and

being substantially in a line sight and the t
ﬁé@'ﬁgaﬂqfhf’feﬁhﬁetw"hﬂ'@tqu?é OPW@lﬂgaﬁfoﬁ Mﬂfﬁdatﬁbﬁt@'mm dise. Another

§

PRI 2R the oup BRRARE 13 TRANRY o SihqlohEBushP o) Rl material
fTPHBQ"Q:%hpSP awie thagi Qﬂel distébutignicbanmgisinches of f a
conpressed air supply line, the conpressed air supply
line is linked to the air pipe, and the second port
iThe presentyiyentionaims ixmininise semeeaf thase\preklenss.

SUMMARY

According to an embodiment of the present invention, a system for conveying
flowable bulk material is provided. The system comprises:

a silo for storing the bulk material, the silo having an outlet near a lower portion
of the silo and an air pipe terminating at an inside, upper portion of the silo;

a transfer block having first, second and third ports in fluid communication, the
first and second ports being substantially in a line of sight and the third port
intermediate the first and second ports, the third port is arranged to connect with the
outlet of the silo, the first port is arranged to connect with a first compressed air line
which branches off a compressed air supply line, the compressed air supply line is
linked to the air pipe, and the second port is arranged to connect with a delivery hose;
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2 an air conpressor operable to provide conpressed

air to the conpressed air supply line and to a space

in the silo above the bulk material through the air

pi pe, the control of the air conpressor is dependent

on predeterm ned | ow and high pressure settings of a

pressure switch connected to the conpressed air supply

line; and 5 a controller operable for controlling both

the byl k. nateri al i.ng through the utl.et. of the .

i o Bl TPEvostor bPatAbE Yo bRl Brinisee itS i camtpermed air

sapmy liresardd ialarsﬁdce\m tlng silb abave the hiJII«m?teaalrthroagB ¢tk air pipe, the
the transfer

h
phiifol 5P st pigrbstor Reepefiiert o ArédiiGited Wi high gressure
séttingsidfla pressure aWitch cxwimgtedub tltdwnmbssdd&mr supphyriifeparid

of the tr fer b Vi d hose., 10,
Accor alcﬁﬂé‘g r Qﬂﬁrf’h@% 'é?ﬂ?g"& i quﬁ)&he SH% mtedal flowing through the
oot of thersilo antb théthire bbﬂbf the transte? Block @nd merégseii air flowing

owabl e bul k mat vi ded e
Hroff R St ompresped fib ine.inf R Brst RBish e ALt Bifik, thaisby
&orlitfblllhg\éh@ eemmaﬂd diétnﬁ@titfn @’tlhé)ltnﬁﬁk rmér:al ﬂé\mn?ﬁ)ui fAfough the
sil o ,an ir pe ernmnating a
Perangpo t’?ﬂﬁ?’&ﬂﬁ&d‘!‘ {Bﬁé’ei\’q% hos¢,_ 1 nunber of
transfer bI ocks, each transfer block has first, second
and third ortS|anU|d conmmuni cati on, theflrst and

Aeexsring o Ahatherembpdimeatof the presgntiinvention, buls coryﬁgne system
fotEohVeirghtd ficlvabie bulk iateraR & ;%ﬁdé&l ThelsyStenPeinpriRes

ports, the third port is arranged to Connect vvlth the
out | ef SHe fqrﬁ@@mﬂaﬁ bylk materjalithe) sﬂq having;an aytlet peara lower portion

6PBRTS aMdl hhurribel bf it plﬁé’éme'i'lﬁﬁ\%ﬁﬁg 3! an ﬂnblﬁﬁ Uﬁiie? Bortlon of the silo;
branches off a conpressed air su rﬁE@dﬂ i ne,

conpr Bslsmbgriof &, aiﬁf?’;/bm'ﬁee@‘é!‘ tra qck hag é'“'séi secpnté) and third
pos ﬁ\hﬁuoﬁ&ﬁﬁﬁdm% {he fRstana%REoAdPpo e%?ﬁgﬂuﬁ%érﬁa@ /Jn a line of

del i very hose; an air conpressor op rovi

sightand:the thied port igtermedia diest and aewndmstsl ty\enh-rcbp@rh@
5ﬁaﬁgema<asnhébt WA trid Jnﬂlef‘BPtYlS shé) QthD H.lsg pamseémgea kS B5tHact with

one of the air pI pes econro
a dirst cemprassed aig émewb@h tbramhgai et ét@fﬂﬂﬁ@@d |acmuanlu ling.dhe

ESmp e§§§w&.ﬁs§;§w kridds |.mted% m&&.f- Hib@s Zéﬁdttﬁ@ s&éﬁ?\a%rrrﬁg al8nged to

the conpressed air supply Iine; a cont
G?IH\%W@‘ adelivenbesss | i ng both the buI k materi al

flow gg afr%ﬁ‘ié%sbr@per&g% &rondetcB és@d 'al?ﬁ@tl?l%rﬁﬂ?éés@d air

port of each transfer resse

SURRNY Ung anddma space in the sile ﬁb‘?‘@stb@ @uuﬂ maﬂenaléhrpnsb ope ef the air
igé§tth %ﬁtrd?%hﬁégg oh Sdor i gkﬁ(ﬁbgkderggntd?gde? ined low,gnd high

tro 'rng t ry an tribution o
peessyresettinDs af & grasgurerswitsh gannectes todte n@mp@ssedaalr eupply line;
bLagnsfer block via the delivery hose.

a controller operable for controlling both the bulk material flowing through the
outlet of the silo into the third port of each transfer block and the compressed air
flowing from the first compressed air line into the first port of each transfer block,
thereby controlling the delivery and distribution of the bulk material flowing out through
the second port of each transfer block via the delivery hose.

According to another embodiment of the present invention, a method for conveying a
flowable bulk material from a silo for distribution is provided. The silo has an outlet
near a lower portion of the silo and a first compressed air line which branches off a
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Accordi ng to another enbodi nent of the present

i nvention, a nethod for conveying a flowable bulk
material froma silo for distribution is provided. The
silo has an outlet 35 near a | ower portion of the silo
and a first conpressed air |ine which branches off a 3
conpressed air supply line, the conpressed air supply
line is connected to the silo at a |ocation above the

i Bhest e gl 7%, P8 sPee @R i S U6 "€ B B S0 at 2

lacationigiole the top ofithe bullsmatesial, and thee methed sompns&xxhe steps of:

it o7 PPV SRR At ine poriHEn il A dpER R s a oage insice

Meanaémveﬂaém;koftmmlkm’atén'ialst port and a second port

f th t t tially i [ f
o1 ot reaHaRH etk masoal 6, et asip dnte i port BFa fnpster
Islocio WheEd ﬁt%t pbﬂtl and arsetond pattofitbe ansfeblock mrs‘ubstbmléllg ina

o el A Bort RveBreio e Bt A ok e frt,

édtond aﬁd ihuuqdonactfetngqﬁ filideolrindutfidatibndrieck and out
he trapsfer bl ock into

thro econd port
del | H'ag gﬁ?"é'@? oW fropt th@rﬁet&emerma"ane into the
ﬁrhtwm thé franeser BIBE édmftmu%rbtm@ecaﬁwpaebf e Itmnéleﬁslock into

rries the mat er i al t he co ssed air fo
&dpiveet 'iPseanef&F)é?rsF’SE'F‘l of the GarRTERsed itfiowieg, thapugh the transfer
BI66KANd dliveryHosE earids e bill nidbstiaf Wik tmsbr&sred%m+ delivery
|line 15 is dependent on predetermn ned | ow and high
jputiope ¢ | ngs of a pressure switch connected to

t he CQREIBMIARE dtepiof sEpHPhY cbhﬁfésé’é&jall' fo thé E@ﬁ'ﬁ?&s&‘i Qifsupply line
the steps of reqgulating the, bulk material and

ig Gﬁmm&an Riedetermineddow apd highpressypseeqtiings qf grressyre switch
ddmfectd ¥ theontressed a?r%u?swhé Rdist éépxﬁatte ﬁBﬁnttHS Steps of

enmbodi nent of the ese i nventi on, bul k nateri al
regiiating the bulkemateria d@am% aérﬂomnantoghe fespective ports of the

ti’éﬂsf&riblﬂck.i S provided. The system conprises: storage
nmeans for storing the bulk material, the storage neans
having n outlets near a |lower portion of the storage

MeanSAGRfiRg to Y&t anBthBEEmbSdiflehdfithe p%%eﬁ‘trin\k‘?\%bﬁ e‘a bulk mhaterial

upper, portion of the storage neans above th

Gapveying system forgeaveying,a Hewable bulk matgra 'ﬁhﬂwﬁgd aT'Tq gystem
&mdrisegd second port substantially in a line of sight

and a third port internediate the first and second

por t sstofage means dorstering the bylkragigeal. the stasagrmeans having n outlets

e 2 I6WélJ rﬁﬁ'tld?f ofttnﬁst%FéHeEIﬁSadmﬂt dipipés féhnfﬁgflﬁg ?ﬁnemsme,

arranged connect wth a first compr. essed air

yRPeE Rotien ﬁ&h‘@ﬁ@?ﬂe meapfrpbevesthg bylkmateral) y
n transfer block means, each having a first port and second port substantially in

a line of sight and a third port intermediate the first and second ports, the third port is
arranged to connect with each outlet of the storage means, the first port is arranged to
connect with a first compressed air line which branches off a compressed air supply
line, the compressed air supply line is linked to the respective air pipe, and the second
port is arranged to connect with a separate delivery hose;

compressed air means for providing compressed air through the compressed
air supply line and to a space in the storage means above the bulk material through
one of the air pipes, the control of the air compressor is dependent on predetermined
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30 line, the conpressed air supply line is linked to
the respective air pipe, and the second port is
arranged to connect with a separate delivery hose;
conpressed air nmeans for providing conpressed air
through the conpressed air supply line and to a space
in the storage neans above thq. bul k material through
one of the air pipes, the control of the air

R R R brrssule G o aPledbif SuEhEobfifcted o BH cBfPragsed air

SOppI}'lline;orrpressed a| r supply line; material control

*hr ougHetares SorEs et fol Conroife Bedh n< B i PG raush the

bhch dutjet of thefstctr!age means into thel thiedk pore of the aratisfehbloclo means and the

f . qui into, t i rst t of t
EPTRtesgad i BoingatA Lhe sttt of e rahes BcK meens, ety |
aontrallingithée Buivee,nami dittibution ¢f th@balk infdtertd ﬂwmg outithrough the

throu f each of th fer | ock
e Rirt ot each of e trebelot biogl Fipars wa.each of o daivany Bosse,

mat er mbréimmerrﬁéteﬂa%ﬁtr&%eér&qai @buﬁﬂng e &ﬂ%@é’ efthe bulk

of th (l’”k mat eri al . and conpr essed rate

EonPressedAlr isRepate) @'B§B?i°%ﬁ'tf°' °ﬁ'§'er?9 2sseq air
méalng_ anot her enbodi nent of the present invention, a
first control valve regulates the flow of the bul k
material into the third port of the or each transfer

M skanottfer |éhbﬁcﬁd1ént&ﬂ e Sfeséllittlﬁ@dﬁéﬁ‘ ta ﬁifst b&ﬁrdl’ 'iléﬁé rﬁégulates the

invention, a second control valve regul ates
PW%W%@ate&al intorthe thirgdpart ofdhe Bb?@c"dfa“ﬁf?é b!ﬂ‘*e ac h
transfer block. Conpressed air flows out of the
second port of the or each transfer block and carries

10 £41 3nother ermhadimental dhe BreseIverionch sesand qontrgLiypive regulates
H@ﬂ&v&‘bf &nﬁk%% s ait |hﬁ) 1) ﬁ?si%rttd’f 85dredach taRkfer bloc\( Compressed

Preferab e second control valve 1 s actuateab

a5 Saws gut o the sereandkpartefdhe preacidransfasblogk aaéfcsrr@sm@ it the bulk
Haftéﬁal RaK has é/rﬁéaéa infoudfit HEARM HBrOBE b Br é’é&ﬂ trifsfer block.

second contr ol valve IS actuateable to open or a
Frefawblys thenseeond rentiek valve isadyateable tnepen fof 4 predetermined time

ﬂﬁé\%u YetbreCthk First Gifirol Valve id L&.vaf&t iaeape?aﬂeoghm sé&ond control

pr esent i nvention a second corrpr essed air |ine
slvg i Aekateabler to oreny for & Predetgrraiged ime after; the fisstcrontrol valve is

Jd@é&ﬁafemoﬁ:lo&ét conpressed air line again at a second
end at a point between the second control valve and

the first port of the or each transfer block. In

au?g“ 8 EFSWE %Fg}tel gfegéﬁeingérgﬁtﬁﬂtg %&Bﬁ&‘gﬁoﬁi&eégd air line
Dranshes ofl thefist compressett air fine auhjoins: the firsticompressedlairdine again
BPA seind el &t'a St between the second control valve and the first port of the or

each transfer block.

In still another embodiment of the present invention, an auto-clear valve is provided at
the second compressed air line near its connection with the first port of the or each
transfer block. In another such embodiment, the auto-clear valve is operable to purge
whatever bulk material that may be present in the or each transfer block, delivéry hose
and components downstream to prevent blockage thereof.
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transfer block. In another such enbodi nent, the
aut o-dear valve is operable to purge whatever bul k
mat erial that may be present in the or each transfer
bl ock, delivery hose and conponents downstreamto
prevent bl ockage thereof. 35 5 BRI EF DESCRI PTI ON COF
THE DRAW NGS Enbodi nents of tye invention are
descri bed hereinafter by way of non-limting
1 Qe acconpanyi ng dr aw ngs,

i ‘ tes a schematic of the bulk

E:mmdwems GMIﬁeenhm\tiom Ohregdész:nbad Iesrbinditere by wdy tofienon-limiting

t { I nbod t
e, wh [40ieneh oshp HcopTRnya ABHEE,If MPand o bul

mat er i aI recept acle for use with the bul k conveying

st em shown Fi Fig. 2B illustrates anot
i o I WSNRISS 2 sseheliatiF gl s, Bill CoRve¥iNGn MBI SCoorang to an
embddithéntio the pregentiirivantiéie bul k naterial conveying
system shown in Fig. 1; Fig. 3Aillustrates an .
enbodi nent of a silo with nultiple outlets for use

ng 13 m_hﬁréwé kin ehibodMétitioRl digtbifioh HpesWith ﬁfglrfdl@wtlét fand a bulk

FIG 3B illustrates a schematic of a sil
W?Halrfﬁﬁﬂt%ﬂ@f% yee with thesbull senvgying systemshown;in F'Q 1;
conveyi ng systemshown in FIG 1; Fig. 4 illustrates
an enbodi nent of a valve block for use with the bul k
Fig:t 28 iillystrates anethen gmbpdimant <h é‘v\ﬁ’fs‘F"hUtM"gP'P& W"QU“F\*'Ble oytiets for
use!withthé bk lﬁél@ﬁil%m‘i‘éﬁ?ﬁdéygﬁm siwrdin\¥ag. e bl ock for
use with the bulk matérial conveying system shown in
F| g. 1; Fig. 6Aillustrates a bottom view of an

eltllrsi,iggér] g?fanaﬁrﬁbéd?fp%tt& st Wftﬁ'rﬂldlﬁblé’%uﬁétt??r @2 with the bulk

ates for use wt
rnatteealu canveying systery Welm Rig.oliFIGa 3B Yustrates &isghemgtic of a silo
ot GBI cio® 1 1S Wi Mot oS fing i sholknin FIGS 1
outlet arrangenent for use with the bulk nateri al
Iﬁ?.nxq}ﬁ!lé?&te%y ah&h ot Bf B Gal}qe1 blotR foF Uise’with the bulk material
iTlustrates a conbl nation of t bul k materi al
copMeing systery shewindfigwli i n. Fig. 3. DETAILED
DESCRI PTI ON

Fig. 5 illustrates another embodiment of a valve block for use with the bulk material
conveying system shown in Fig. 1;

Fig. 6A illustrates a bottom view of an embodiment of a silo with a plurality of silo
outlets and buffer plates for use with the bulk material conveying system shown in Fig.
1;

Fig. 6B illustrates a side view of the silo shown in Fig. 6A;

Fig. 6C illustrates yet another embodiment of the silo outlet arrangement for use with
the bulk material conveying system shown in Fig. 1;

Fig. 7 illustrates a combination of the bulk material conveying systems shown in Fig. 3.

DETAILED DESCRIPTION
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6 Fig. 1 shows a schematic of a bulk materi al
conveyi ng system 10. Bulk material 12 is flowable and
stocked up in a storage container or silo 20. The bul k
material 12 is discharged fromthe silo 20 through an
outlet 22 into a transfer block 40. Afirst contro
valve 30 at the outlet 22 regel ates the anount of bul k
material 12 flowi ng therethrough 5 according to a

DB Terwp £LAch8iate 028 Bl BlohBl ot shathly 1, S maggrial 121

fidweatile andfstocked agkinda sterage leostaineorarssild 20. Athe ddlk nidterial 12 is

' _ t . L Va0
sl oS 3o 78Sy an ez o Sy & st conro
vdlye B0 at the oiltletlm myulates thetanmouniof bulk hatdrial 32 flawitlg therethrough
second ort i nte bet t fi _
?]cd)r%g% Q 'ﬁ)édlcaj_lu anrﬁgfraﬁn y@v?) s ?roﬁ“g Qenveen tf\e outlet 22
ammmacbohaonmefsor st control valve 30, and the .
second port 44 is connected to a delivery hose 90 for
delivery and distribution of the flowable bulk

Whé @ahsfer Bldck 40 hdithméd porits42,52, 46! ThefirsEandiéecond pBRSH2, 44 are

Bt o S50 G, 3 By Sch Sehcris Rord e, in i

etreimahichtish with thel fist drid detond porte42,06k, iinfermediatedtsétRéen the first

3 Pt e 40° TnE R Dol ottt ikt vavo 0,

ahd the SRBAE PbR 440s bhithectddsto ePddliveryhask 90HEr délivarysdrRl distribution

con ted to the conpressed air supply
*tﬁ@lﬁg‘\%’ap'gbgﬁf'ﬁ?tpﬂgd%conpressor 60. The air conpressor

60 supplies conpressed air to the silo 20 through t he

r e_50 and the conpressed_air _supply lin
&1 mrfr;'&h r@tmmﬁ%@g pa gf hesio 20.at mnt@ap%the top of the

Bk, méteﬂéle$2%%m%ﬁeé%@%@oﬁl&ﬁﬁ%ﬁ) &d of thel b} pipe 50 is
that are typ| cally used to set the operaf|

efosa o‘F°“i'Rf§5§ﬁdr aig PP SISy %O EAnghing Qff the compressed air
ﬂ:gﬂ;emeesh 5 ﬂraeboﬁimysea Hhdind 52, WHiBR bunﬁéc&etoiﬁe fitsPport 42 of the

tion, the pressure release valve 25 116 f

Fransfers Plogk 40 Alse sepnestads tq the GBWBF"@%%@"aWPR% BRg 3 is an air

bbrpreasor 600 The Gir cdviprésor BBislpsiies %ﬁ\p?éssée Bﬂf't{: tﬁé §Io 20 through
connected to the conpressed air supp@i i ne

{56 2it pipe 5i0cand the spmnressed;aiksunnly o33 Ptbey gwgnmpomponems
btk &4 relfe? vaive 0|r1§a§'pi’é‘sshh.£gé‘tfy%a13141 é(nd3£ pré8ure switch 119 that are

conpressed air in the pneumatic |line of the present

RICRIy b st 4y OPSTAYNG \RATRSISND Of 41 Al carbRIERYRs 60/ gre also
meéfédqe W@é&rﬁ&e&é&d Jlles@bﬁft Iﬁ@é@o in édlfltlo?lgtheadreig‘u‘?e release valve

npressed. 30 air sup ﬁ@l ne . the connecti on
Mefi J@&'qaﬁwgfmmremwre aoraprleswqqelr@zpamdmﬁr@ ffor eg. during

ﬁf&iﬁteﬁla%c@fortraﬁalr li§ 2OficfedoMh cohpréssad Wﬂ)ﬁlyqﬁﬁt S?gt a point,

val ve 48. The second control val ve 48 1's typi call

preferably; laﬂarmﬂ ain prepsyieaange 114 cFyrhes, o mcr@gmuélw ﬁgpaclty of the
ESHIPre8sSsP dir i thed pdtimdticQine" 6t the present bulk material conveying system

10, an air receiver 70 may be connected to the system 10, for eg. at the compressed
air supply line 53.

At the connection between the first compressed air line 52 and the first port 42 of the
transfer block 40 is a second control valve 48. The second control valve 48 is typically
a 2-position normally-close valve type for regulating compressed air flow into the
transfer block 40 for bulk material conveyance. In another embodiment, the second
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35 transfer block 40 for bulk material conveyance. In
anot her enbodi nent, the second 7 control valve 48 may
al so be formed by conmbining a typical two position

OV OFF valve wth an adjustable flow regul ating

val ve. A second conpressed air |ine 80 branches off
the first conpressed air lines52 and 5 connects again
with the first conpressed air Iine 52 at a point

et first port 42 of the transfer bl ogck
o veve A8 gy ko e bimed by Sombiig 4 Bkl hodfion GNIDFF valve
Wﬂ\&h%ﬂ}%ﬁhﬁb’m&rbﬁm%ﬁ&d ear valve 82, which is
typicalily a normally-opbn valve, is provided on the

second conpressed air line 80 near the connection of

AlgechbRd @Bfh ré&é@raﬁsmmbfadchéﬁ offth¥ifirdt (Hﬁ)t&éﬁt aiPfiid 52 and

42 of the transfer bl ock 40. the event of a

WI‘W a Raint l:gmnp\en the first port 42
o tratsféerr&aoaotd?ﬂ the! secdhd tobhwghwéwe b?%eanﬁr ¥f a typical T-

hose 90, the aulo-clear valve 82 is auto i call

SAned FoRNRFteh, A AU £iean Vaive B2, which i YRIcAR & PpBRaIl-open valve, s
proNideY | diithey Sdcdrt Edmipredseb & e Bbrﬁaaeh\é BSnritiétion ©f ¥ second

valve 82 and any bul'k material 12 that may be present

wmprnés%wr line §O thtb?rﬁ@&mﬁt“rzéﬁ rﬁ'%i'at‘ﬁéf b'?%ﬁ@f'@ the event of a

syst em %?Hﬁﬁ‘ea@np %&t erl a+lﬂm%;?%m? Sﬁlb !g'ﬁYrough the
deliyerychaserisitha - gutordiean yalve 82s gutomaticallyopener| and sompessed air

ﬁ. t!h@‘ﬁuil( ﬁé%ﬁa&.aﬁgyhae 16% m@saameh@n é\ﬁBiéiear valve 82

pressure sett| ng (fDr

aeq 7 amy bk magfnaaaa that nay m)n Helivety systomsiowssissam of the
SW tchﬁ%?.gug 'hgfl cl%%‘@gfgﬂ per atr on V\ﬂéel ltsy“%ﬁtem of the buk

matewh@@vgwnsevstemglﬁ maybe mlmmedw the | ow pressure
setting and to stop operation when the pressure is at
or above the high pressure setting. The conpressed

ki uses theppressure swisch 119bas alaw prssweseling (foregl adjustable to about
8358 RO ARAFSP Byl 18 S, bl 18858, 3 b g,
The aircompressan 60 és centrolied binthe settingspofitbe rpgeasummm 19, ie. to
angfcﬁie%t%%éh U;kr&s&ﬁe 4§ HOG %éob{;+ thd fow’ setting

I'tens herelnafter are re erredto ecti vel:

and:to siop operation when the pressure issatl i abave thedhigh pre&ewersgthng The

SURDRELD i Supthy Mind 13, e Akt “conirblked BliClie 52, the second
mm‘ﬁsedsalr iinen8Q, theairspacel abone the dlikunatesal tZnside she silo 20, air

t
I'S at oﬁ]aé w?ﬁ Bﬁow pressuye se%tl ng, ihe pressr?r?gqm fluid

somnmuhication. s’élrttlesealmsgmdl itep® heseinafterare mfeeet_l 66 collectively as the
phélrhaticSref Bf B Bl W@l coGpfihg STHER A0 AL udh!he prossure
within dhem is rwbstaniaﬂg the)samet i Mbgm_aemmeawﬂds (ndishown)yis tumned
05 31 i bl s 39838458 '8 o kit preumate
system is at or below the low pressure setting, the pressure switch 119 sends a signal
to a controller 66 to start the compressor 60 and the pressure inside the pneumatic
system starts to build up. When the pressure inside the pneumatic system reaches the
high pressure setting, the pressure switch 119 sends a signal to the controller 66 to
stop the compressor 60. In addition, the first control valve 30, the second control valve
48 and the auto-clear valve 82 are connected to a conveyance controller 98 by

respective cables 99c, 99d, 99e. The conveyance controller 98 controls the
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stop the conpressor 60. In addition, the first contro
val ve 30, the second control valve 48 and the

aut o-cl ear val ve 82 are connected to a conveyance
controller 98 by 35 respective cables 99c, 99d, 99e.
The conveyance controller 98 controls the 8
conpressed air flowing fromthe first conpressed air
line 52 as a vehicle for conveylng the bul k materi al

FRIPIRP 3 Seund 1o e st prymrossGitiine i 4 Hoile for qonveying

meaanmtmlunmnﬁmawzammem is at or above the
| ow pressure setting of the pressure switch 119. As

shown in Fig. 2A, the delivery hose 90 |leads to a

dh 556, the bulRkimé#teRSl sYSteRP 10 Is rebdy for DPERIEBA Whan %he 8.2 Bressure in the
92c, etc. which are connectabl'e to each other

PREUMINiC,RYsigm i, at oljabaveithe, law Rrassye sefting of the, ere@ﬁureoﬁw'toh 119.
tAResHOWR! ihi Figll 2R Nthe i defivély hoSe D0IBCAREH 4 Hfsﬁ'itii‘ﬂoﬁﬁnmz comprising

provi ded. A hose 91 |eading froma side port o

MW&B@@Z\% 92b, R2coetc which ate connestable topach other for extension of the
| ditibulioh Giﬁ;%’bﬂchﬁ ﬂ%ﬁen&_ Q)? R Qistributibn PigeCd2,04 ﬁ%geg fitting 94 is

Tshapedflttlng iS not in use Is

Hovided. Ahose91 lm.ma @m a gide pad of thecT-shapad fatmm% mneets the bulk
t

PRl 12000 & ol 0 RAEM i tof PG hancy 4 4 et

|net/¢n use\iis @Ivsgddwaam enﬂewn o The lavek of thehbalkimatedal 12 in each

C}% respect W ngﬁaofﬁﬁier élnégﬁ%h %Zﬁ:ﬁflg?@@gﬁsiﬁvel switch
97bk The rlews Jevel setch &%ﬁl@d the high fdexel iswiteh Oifitare lconhested to the

SRaveaRd Pafindipr 4 bf ablés £8"en [pSaReNG IR et eftbodiment of

eiiimb@lk comveying systemitd.iit/is ppssible dhattherhgsen! ismonnectedidirectly from

I
(50 B BRI o i o ' Bl 8 o o) empomens,
ithe telivenhhosel 9:mag besconnecied vnmothet sesond port 44 of the transfer block
'Hﬁ’é@@ft‘a ' h‘gg . Preferably, isolation valve
gg I'S o&‘egt%ek e sgeoegond control valve 82. Typically,
after the power supply to the conveyance controller

P, R0t 9 350/63% R 46 g tBhressed i o 50
pR_sefetabdm dsalationt valvec8h iscglosec to theosecond icontre) Sralveris Typically, after

ek UpEi 5 Trd Av@ide vofiftie S8 ¥Etiied nf, BReoletion vatve 22

@pdt isolatiom [valve483 raresiumedn ta heir “open | pdsitions canedthe conveyance
RBiitrdleP 36 Jefia8 ACs: amqgﬁgs% 1] atB el VEIVE 2216 Hose, whereas the

conveyance Sy not  Sshown) I'S provi
dirsisventrhlevanﬁ aoanddhe\sebmm eontedl tvalve A8 regipains tire kiedr initial “closed”

It%g avoi @f e au g'g%’fv%; &@l@%&ﬁe‘&aﬁ&@%ﬁ %S%ypsg}}h',salﬁ?ner (not
fShoweyla rppdvided toi clomﬂleamo-dpar Vihen 82 Iaﬁelt av adjusthbletperiod of, say,

Wbl 9315 401,28 deob 9 RV S Bab o 02 bing o
r'qmpné,stor exgmple, unintentionally. When the level of the bulk material 12 in the
receptacle 96 is low as detected by the low level switch 97a, a material request signal
from the controller 98 is sent to the second control valve 48 for it to open. Once the
second control valve 48 is opened, compressed air flows into the first port 42 of the
transfer block 40 and out of the second port 44 of the transfer block 40 and into the
delivery hose 90, (distribution pipe 92, hose 91 where applicable) and receptacle 96.
After a predetermined time interval has elapsed from the opening of the second control
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fromthe controller 98 is sent to the second contro

valve 48 for it to open. Once the second contro

val ve 48 is opened, conpressed air flows into the

first port 42 of the transfer block 40 and out of the
second port 44 of the transfer block 40 and into the
delivery hose 90, (distributign pipe 92, hose 91 where
appl i cabl e) and receptacle 96. 35 After a

\%Eyed t %npggtgfglteg ﬁgég ra\r/,%l;qgh %ij st%lgt: Sed Y rt?nprf{g& control vaive 30

agﬂrth? %hlk&fuaﬁlaaISﬂzlw %&hg% %&ftfgbcti &@ﬂ%w laiktb tmfﬂrratpdﬁm BEthe transfer
I rsS contro val ve an e u e

RioRKAS, GarTrepsset] Arlominghioue 1 rarsier KockAd Conyeis Wit the bulk
rmateRall €2 thdt! ResK efferedCRTE HARIS POt f Ithé | tRatsRE BIGEKO4ONAL Sifeam of
transfer block 40 conveys with it the bulk materi al

cpppressed Rik with  the Lulk materal (g iposuspensionds then,gonveyed into the
duliGér hdSe 90, EdistABIIOR  pige 08 TREsRSGEWhare" abﬁh&&blé%&ﬂ‘l’el‘feoeptacle

matefial 12 1n suspension is then conveyed into th

W= The bulk matedalot? SW%!?? Pl frors thepip stregm aﬁé@%s'@pemﬁen geaches
the %éé";ﬁ&l@)%aﬂetﬂmk rn?él&ﬁala@ Settl&S intd lthe k?%é‘bté@é 96! #id the air

12 separates out fromthe air stream as suspensi on
gscaperncigto thp @W‘@W@Cﬂr@fe@ly thraugha f{ltqfr&?é#lsp&lseq across the top of

tﬁ@trééet?:%c'lé‘%’ fﬁkﬁﬁﬁe?%% er a%%%ﬂnﬁ‘ﬂs bRt Psﬁ%g ?r%ggmk material

at no ere rou

andsaio peliutionr @mex tlie tnglp leyel :o:wtﬂh a7b aegqqt%maé the butkhwaterial 12

i e ol 900l O VARE B S 1 o o
confrolorahe73) et off étorsten bulk enateriak 1mom enteringintq. tngltmsfer block
ltﬂ But fHeSh éﬁgﬁeﬁge{iﬁ%ﬁa? e ﬁ’trot‘l SI%'VE malrﬁé‘ ﬁpmed for a

e sighal to contro
Kredetemupeds time intareali after the fsignal émttlae f ire§ dontrol vaive 30 is cut off.

Al i cinfssed i 15w il GralsSlehlneds Sl sfter Ak miferia 12
ﬂmensesteppadwemsuresmm rany remiainirigr bulk tmateral gi2apresentt inethe transfer
glbékslo %%Lﬂdérghoy?bd e?l&ﬂb tﬁ)nC;Hﬁe gﬁf r oélz b?‘f@ H‘%\I&&] fs fo?mpletely as

npress or a er m ned
ndselblsuhto the receplaclel 96. Condrol Dtdelwemafd distdbution of e bulk ynaterial

£ ol T Bl B3 RUE55 Bl of B o 1210
thesmMIarsremme 26 isdnifilled. dhwwermmdyhenh oft thet hulk material
5. . ) : : -
chﬁgs)ﬁtﬁﬁ‘ﬁys?erﬁ it |scﬂgé 88%36’!8 td Jét\‘c?] g%% g?@gfq ﬁlt fé\?mﬂsﬁlgte‘ﬁfal 12 by
mahghmwmmmeny of the bulk material 12
to the particular receptacle 96 is fulfilled. In

anot her enbodi ment of the bulk material conveying
Kigs2@rshows a'rmttmlrmtpwmemm the distriliutioh piee 92.2As \shownpthe pipe

S I L ¥ e S Bl 8. e
sidee pdrts tof ifittings 094 | 94, efc. ate conpested ttiyehqsepeﬂaseﬂjbpletcs to the
8ot feosBlbies 355, SO0 B Sty ARy o B0 i Wroviea
withca respectiven seleheid dajyeh@%s%ﬁletp Which istselectively hetuated through
the controller 98 for delivery of the bulk material 12 into the respective receptacles
96a, 96b, etc. Each port of the T-shaped fittings 94n that is not in use is closed with an
end cap 95n. With this embodiment of the distribution pipe 92, a plurality of
distribution channels for the bulk material 12 from a single distribution pipe 92 is
provided.
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respecti ve receptacl es 96a, 96b, etc.. Each end of the
hoses 91 a, 91 b, etc. is provided wth a respective
sol enoi d val ve 93a, 93b, etc. which is selectively
actuated through 30 the controller 98 for delivery of
the bulk material 12 into the respective receptacles
96a, 96b, etc. Each port of thge T-shaped fittings 94n
that is not |n use is closed with an end cap 95n.

th.th distributi i.pe 92 . .
I At SRR B Sl 28 i HEFL 9A, £ e Brovica wit
Egleralitlof $ifo Bﬂﬂ&ts @24, 22y, @2d] éttr inblehd @f asingle 9utlét22. Each of the

Rly 9%hg<§&d+>qﬂ§t5sﬁ]2’g 285 BOLek FHPoE WP /BRReiYp pitih valve 32,
BDbr3Dci &t6.; AfreSpdctivefirst eémro?aave 3064,.30B280c, %t@ a mél&hlﬂg‘i')lurahty of
of a sI nal e outlet 22. Each of the

transfer bl 102y 40D, @Og@etceﬁgmlqug amat 1 ur o Il‘V of associated second

EORRE ValvES 488 Uob! 486) et ¥ Plufdlity of ﬁﬁ@cleaeealve%t 823 82b 82c etc.; a
respective first control valve 3

Rl efjselationvalys, 83+ acplurality of épllmmesm 50, 0cy i are also

Bidvided! Withoa |plurally rmto@hétagzzal ezrzal P3¢/ . a'msasfsloafawa components
second control val ves 48a, 48 80 etc

pPRNestad thefsto.oa plurality of deM%QO%eéa%aa H0b. ise anddfistribytion pipes
%Hf &id it |thhd§|9$s@lﬂlé3 hi¥ @ur’ﬁ%r §Rprovifgithe! bﬁﬁcieh&y 8f the bu(ljk material

el 1 very hoses ., _90b c, istc are also ‘provide
w&tem@fgﬂanamtynvenh%tl ets 22a, 22b, 22c, etc. and

associ ated conmponents connected thereto, a plurality

of delivery hoses 90a, 90b, etc. and distribution

ﬁs;sbgwnm FigoAfothe silp|29 alzo hasia filers24 pxtending peross ap pper part of

'tI*gjéﬁvid“ A B nfdriat in‘fé}?rrepﬁ fdp %ah%hm ﬂnﬁlenaﬁ?? fr6M a carrier

resent 1 nventi shown 1 n

énat @hgwnhlngntheaglogor exterds fram &adowat pnd ea'@ﬂ@rseara af thepsile 20 into
p‘gélloofo ar#J‘Fen%HaﬁﬂbszéQk %Me‘eﬁl rwll ﬂ\@iov@r %ﬁd%?the material

transterring roma car
intestpineh2ihgs a Malve 26 dorqpeping®r closing @ ther raﬂteaall lolﬁbplpa ﬁﬁ
exterior part of the silo 20 into the silo 20 and

termnates at a point below the filter 24. The | ower
Ascshownt incFiga8A; thel siloi 20 de alspi¥picalyheauippedawith: a2pankple 21 and

BT Pt et Bl PO RSl adeped O Pelry o

equi pped vvlth a manhole 21 and 20 material |ow 23a

%%gﬁitﬁ{e filteP &42%% otV fibe S Lg@ﬁ%so dgwm%agﬂ. Sudh fhe fitter 24

he air’ pipe 50" exten
typically linside the siloy20) and loyt thieughetherailos2Q at QGOWOPQIUP’ the silo 20

W20 R S0 b o Bl Ll i e
5o 20 toyeduce! the phissibiiycof damageedue o andiingoTlae) end of tﬁe pipe 50
SR o R8I Yool SR AA, T g laftane o5
ooartbreaded jointaThebther bhd oktheO@ivedilock 00 gspshown lhIFaagé 4and5
?s5closeable with an isolation valve 54. In another embodiment of the valve block, the
valve block as shown in Figs. 4 and 5 is formed by joining connections 118, 121, 122,
124 directly to a portion of the air pipe 50 adjacent its lower end, such that other
pneumatic components, for example, the relief valve 112, pressure gauge 114,
pressure switch 119, release valve 116, and compressor 60 are connected thereto,
whilst the isolation valve 54 is connected directly to the lower end of the air pipe 50.
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or a threaded joint. The other end of the val ve bl ock
100 as shown in Figs. 1, 4 and 5 is closeable wth an
isolation valve 54. I n another enbodi nent of the valve
bl ock, the wvalve block as shown in Figs. 4 and 5 is
formed by joining connections 118, 121, 122, 30 124
directly to a portion of the gir pipe 50 adjacent its
| ower end, such that other pneumatic conponents, for

5 GRhS seen ot g oA ol aieEAiteR. 272, 265 eSand fo At dag height of

8 Qowiir CofircaNsstien 288 OF Eidsilo 20)i Thekse tuffer plateatznn 27R Icwperate to
54 is con cte di rect e |l ower .end o

GhroRarigeniales ik Malegil? nbie e Igwehsonicalsegion 2aa of the sio 20 to
Sdohl RiEleP22h, 225’ bet6 XTI BwbPcaicil bedtidf 288108 tHe $ilb fittad WithRhe buffer

coni cal section 28a of ‘the silo 20. These buffer

platee &fap27b isyqannesisd dp ANURPST %Wﬁ%aﬁeﬁ'@h?@ by & tMB'F%' ring flange

@th@éoﬂ&sbﬁﬁly%dtﬁﬁn{e%ﬁée coni cal section 28a of
the silo 20 to “each outlet 22a, 22b, etc. The | ower

conical section 28a of the silo fitted with the buf f er

) J&eataeﬁanéz qem@a@ ..4, éorﬁié&té@%ftﬂe wverblwkpﬂro Schehtaticall ly shown in

sect ! on pical ring flange for ease o

ﬁsséan Oéthﬁ t ﬁ@@ﬂ@ﬁ%@d aif ling, §2 is Also] faﬁg%d jrothetvatye hlack 100.
'Pl?é‘ BSI.%&?' vél?e 351 ?s ﬂr?{nﬁﬁd Qt ﬂ@&a%%mhﬁﬁ% lafigW E?f to:f] g&ggrom inside

I rst caonpr essed alr

thg silo 38 Wﬂﬁb@l slkhZQ scto\pgl chargedith the bulk materialcd2. After the silo 20

5 EAaflen 3 BN opiratin B K bR imerpRBnilnkE /Rt fo; 18 isolation
valve59 8 dlasedo be charged with the bulk material 12.

After the silo 20 is charged and during operation of

the bul k material conveying system 10, the isolation
Fi&. ¥B shows yetanntker.eml ent of thessilovwAs yh@wmmhematlcallv in FIG. 3B,

dIHEEH n béih& %u'irI PRMASGBER G l‘lostlJ‘ dtleté and an
BF3AEER n 50 R Rk o st ol

has n alr pipes
eauahnumhermféraneter blolcbs mmddaos ta the ainpipe @Oaﬂupnmm eqonwessed air

fg{}ﬁé‘?é JHo%%?eiEo?ﬂ%t?dﬂ?@o t jal,N€ @i r pipe 50

I ng conpres e space above the top
of the bul k naterlal 20 FromFig. 4, the left hand

ISIIOQ?F@I ttpg Ie‘fﬁ}éﬁ% éfieo&kth% QQ'VQ Bidock 160 HaS Qtdomielciigﬂl 18? t?] the relief

t he pressure gauge
yaless $12, dhe presagre gasge d 14 ehd tm prassuregelease vaive h16hBranching off

G ol Ve SRS s e 1S 08 o it 0 an
pregstire lswitch $19le of val ve bl ock 100, are shown two
connections 122, 124. As shown in Fig. 4, valves 122a

and 122c are in the first connection 122 whil e val ves
Q0A4bke rightibandaside b alverbiockni G0h ares sbawnl twe comnections 122].124. As

T 3B vl 1299 Afg 286 ot S 9 b BOREEHEH 12¢ HHE vaives

124 d24b, \aadslédome indthe isetondxdonpectibd i, 244 ¥blves! 324 1@4b, 124c and
138 P LY et by thé HNCESfisrebded air lines 52a, 52b, 52¢, 52d to the
respective second control valves 48a, 48b, 48c and 48d. Valve 122a is connected in
parallel by the second compressed air lines 80, 80a, 80b, 80c, 80d to the respective
auto-clear valves 82a, 82b, 82c and 82d. In one such embodiment, valves 122a, 122c,
124a, 124b, 124c are manual isolation valves provided for ease of assembly and dis-
assembly of the first compressed air lines 52a, 52b, 52c, 52d and the second
compressed air line 80 connected thereto.
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30 parallel by the second conpressed air |ines 80,
80a, 80b, 80c, 80d to the respective auto-clear

val ves 82a, 82b, 82c and 82d. In one such enbodi nent,
val ves 122a, 122c, 124a, 124b, 124c are nmanua

i sol ation val ves provided for ease of assenbly and
di s- assenbly of the first conpressed air |lines 52a,
52b, 52c, 52d and the second 1Zonpressed air |line 80
connected thereto. 35 12 Fig. 4 also shows four

?g: agd ﬁg;ﬁ%ffohpﬁ‘ssbméi 6f thi 'tn%ﬁgﬁr $deks 461 40?05% 484 associated

ocl at wth respectlve Irst contro
wn thgaespestive first contrel vabie: 308, 30h) ete. mond@pntrole\tatvq 48a, 48b,

Bl 8 15 SRR Pl 8P, 8, e ol SscppfEf 8 A7 BRI ol blook

dﬁ)@a/ehmbn ete. dor cahwenience af identificatiohdn dlleadravgngs Referring back to

e thd 5Pty 8 the [Hsrel pideR 4G JRE bnifnP Vald g, second control

vamé 48 land\aito-eledBvalvel 82 ig alse laballed/ edntml Block 410 Ia@n embodnment

elled co 0 1,10. .1n an e

RAL el ealafidh valus $8a 32 et s BEviddl thE Besneafi Gytits 22 of
tH%eswoe?(Dﬁﬂt(tdn?eawd \?}HS each ﬁétspebli\%f first eorﬁﬂwtl ﬁ/ﬁllﬂle 30|a 30b, etc. The
connection w respective fir ontrol valv
SAUSISisbaten Halven S28, 2200510, SH RIGVIEd,far Hese 55 assemgly and dis-
ﬁé@mﬁ*&fé&dh\ttéiﬁfbrb%k%ﬁmw efssenbly and dis- 10
assenbly of each transfer bl ock 40a, 40b, etc.. ' In
anot her enbodi ment of the val ve bl oc k 100, the relief

FEynd RSB RG bb AO. PR Ao Tt fepure oavoe

FONRRL 1Y prEssURE rélease Satle nwtmap ihdtead ten@crahged on another
122, 124. |If two or,  nore

Somftetian 90 the samentide neyt @b soPre 'r"'"?lﬂ%%gq%% il or more bulk

Hiaer bonveying é#@ie\'ﬁ% 1 amtm'kaa {6 eapi bﬂieﬂgt isqrosbibleatoruse only one
nents suc

re re settin 0
Falve block 450 gompising ORGSRV Pl softing putagients SIS having a
Eé\hh%n]réﬁef VIS HY, Preddufdiba ‘11149 p’ﬁkﬂsuﬁé feleaBePyahis 916, pressure
I'n addition, the valve b r ar‘FOSOD ctive
a1 And i AT 89, I 80qion 1he NaNE ek T00 Ras & TSspecive
ﬁ&%&ﬁéﬁ%:@c{wﬁé R thedfirst 8Rd sbBorsd bb:ln re2B86d af'lines 52, 80. In still
diment of the val ve bl ock, the va élchoﬂ ock 10

ﬁ@‘mf e oorent sl iyt S Sean ok LB Ghown may be
cfédtg r&ﬁm@&ﬂﬁt ifividial Piaie ﬁﬁmb@ Qo@étﬁﬁr té l—tﬁéﬁd@ Nhe same

as va ve it 1s also BOSSI |l e to conne

fmgtions as valve blagk d@Qslt ipelso popgfbleda copned separgle ‘2@"9 blocks 100
X a'agp&ﬁgﬂ&@m{h & B&Hgﬁvﬁsﬁﬁ comptedddrGh uﬁﬂh@hlﬁﬁ&'ﬁlent each silo is

connected to the bul k materi al convey
connestad tor thegbulla material sonvayingasysiem dhrough andigelafion Yalve 105 (as

e 5507 2ot 350, U oo Bt o b

or 1s0 nveyi ng system
material conveying system.

Fig. 5 shows a second valve block 200, which is yet another embodiment of the valve
block 100. The second valve block 200 differs from the valve block 100 in that the
second compressed air line 80 is tapped off directly from the air pipe 50 or
compressed air supply line 53 through an isolation valve 202 instead of from the valve

connection 122.
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30 Fig. 5 shows a second val ve bl ock 200, which is yet
anot her enbodi nent of the valve block 100. The second
val ve bl ock 200 differs fromthe val ve block 100 in
that the second conpressed air line 80 is tapped off
directly fromthe air pipe 50 or conpressed air
supply line 53 through an isofstion valve 202 instead
of fromthe valve connection 122. 35 13 Flg 6A

B3 Bh-shova; 4 BB SHalor el tiBiBentil = 9 208 She slor20a has

fowel obtlétf, @Re B2} 223, 298 and Qdfférquatgs QQWGZE\G flbilﬁﬁdtmilkthe bulk material
mat eri a | i S
omveuind vafeat 182 R 53 Mieiiate mebiHer diktes pHE A4, Fire Hoar than

tHoge sRowfrirgFigh8 Fij.osB shows d sidel viaw of thelsilo dutiéts @eisedh n Fig. 6A.

B B dlustRtss. i aoinsy emddient ol he sl i aulels 2, 223,22k These

sitkoutlete 22e, 221 0...081 128f, ®tc} e sRéWwn to be- connéethble38ithe respective
re shown to be connectable to the respective

%ﬁfqlgiockﬁb%qu@c 11 Ob, etc. In another

enbodi ment of the buffer plates, silo 20 may have
buffer plates extending 10 all the way fromth

In@notber:ambosiimgat ofi the Diifferiplates, s 20 m&mﬁmﬁer platesextending

aNl thePRaf oA the BURBED2 tHéHﬁliéF Al InCing &hB&dlﬂbﬁ? tl?ée @bPe an equal
there are caonmpartnents forned in the silo

B&!H‘P%fr Ofﬂ'r'ﬁtﬁﬂgl charging Q!W@mtmfﬂeammm‘ﬁmgd in the silo by
feBlifRr piated. TAR sH6 HATIREIadRanRide that BERGIe IS cih taEcommo?]ate bulk

different properties in separate conpaltnments.
Materiglsouithdiffereptproperties inseparate compag®sals. 60 i s t ur ned

on (power on) all the time and the air conpressor 60

kicks into operation when the pressure in the

Wit the peesent imventionp theyair conapressqrfio istemedondpeyert emjall the time

hid tle &F \Ah%‘é’s&rﬁb Ricks fito hﬁéﬂ’ﬁfi&?@ﬁé’ﬁ the ?rggsuré tuﬁﬁ% ocimrPressed

op eration en the pr eset pressure reac
ab mlpels tine $3t (ee pnemne%systﬁm) issatr helavh meepnenet lawrpressure, and

t
SR, GRfonf WHER U, BRGR YOF redlBie elingt it to e
conventional systemt \ulwe the ajricompiiesser kigks in eml’atime |asdemand for bulk
I nbéorigi ir?:ﬂteéelgsacﬂh% FORRERSS Bhd Stbp8 &ah SﬁﬂégthEQeI:%}ﬁatf(e is filled up

present I nventi on does not

pha sleppandds ifdfilles then gir spmpprssPHEP @grordingde dheliembodiments of the
E ﬁ'tdmt/éﬁtuog%&s'm %dk"’ihtoltzperr;ﬁlﬁl &M ‘3 8 Y bé}?balbgh)pgcoordmg to a

uce wear an cause by peri :
delaand Sorobuilp meatenial c\2s The presentiinventiop helpsolo Bdueewear and tear
g ol il o bl ofhe o oRbiebP0 £33 gt protons
thevlife of dhe pirwompressot 60 anddtscprimey, Tharnrmnt inveation thus leads to

G386, e fo SR TRAE K0P oD Bl pblabor '
s¢pavatef fpomdhe roontrol of the bulk material dehvery system thus simplifying the
control of the bulk material conveying system 10 and its operation. Another advantage
of the present invention is that the compressed air stored up inside the silo increases
the compressed air capacity available for conveying the bulk material.

In addition, by providing a positive pressure inside the silo 20, the bulk material 12
flowing out of the silo outlet 22 into the transfer block 40 tends to be more consistent in
the mixture of the bulk material compositions, i.e. segregation of the bulk material
compositions is reduced.
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control of the bulk material conveying system 10 and
its operation. Another advantage of the present
invention is that the conpressed air stored up inside
the silo increases 30 the conpressed air capacity
avai | abl e for conveying the bulk material. In
addition, by providing a posifyi ve pressure inside the
silo 20, the bulk material 12 flowing out of the silo
outlet 22 into the transfer block 40 tends to be nore
consistent in the mxture of the bulk materi al

Seyrogetioniof e biilk ehatéri compositiohsds frther hﬂhlhld&&@ﬂhé'buﬁer plates

SItI ns.is reduced. 14.. S [
2 23R Tcisas T e ey foorial eoctio 2ha o he, e 204 Wi thecpresent
émﬁcfdirht eﬂggéfeﬁfg t?ﬁamai&*ihlcboﬁ syételhhﬁo |aﬁwetheC|ﬁihirﬁ|§hg of the
section 28a.0 e Si

S0tRsR0AR ALPITTS. s PaEFIRe A delex and SisBiyie Buls yusteripl 2 from one
sHB R0t toandFethai ShéButhit sifkitanes:dy wﬁlmmn?rdaeldm& orl rhore at any
|s possible to deliver and distribute bulk material 12
4Mem one silo 20 to nore than one oufl et

simul taneously or selectively one outlet or nore at

any tinme. The present invention is not limted t
Thﬂaﬂ?ﬁ%ﬁt igvengieny isonet-limited de transfen of dnydre-mmiy of c@nentland sand (for

&P -drf mortaPy fn"’\g) Sdoflsﬁs'likgoﬁ ‘iﬁlﬁﬁwcfhé’ rith HIHSésr bllscG&ﬁj |n the above

rnci Ie as e  above escr

S§ﬁptl9@ qancaisq be usethts tsansfrather; industial iprod afcarg ﬂowable for
[
éd1 Qﬁ’llllﬁ% ﬁt@dﬁ‘gﬁé’gﬁ and 9%3 wﬁ%stl?g éNltl# i%%@éﬁrdlpgr@?ﬁtéjhbtenals such
aﬁasfélﬂleﬂsssteejcfnr ’!955'!95 #npumatic sormpengnts and @0sen, Joodstuff such as
epfeS d

QARS Solcalsy SRRR°Rles BRR0 B rarSReiS by ST A52 buk material
wvasansngyﬁm 109 therpresent inventian. conveyi ng system 10 of
the present invention. Wile only one enbodi nent of
the bulk - material conveying system and two
White conte rene @lmqu&ngnegfrage cbiy smeteriah\conueying svstem and two
Qﬁ?&inhgﬁtg Rk gﬂédﬁﬁti‘égﬁsﬂm hdve! SeenQeibri ?rﬁf ecf s to be

changes catlions and variations cou

unsleratond that thany2changes,.cmodificationsiand variations cdddeare made to the
&UQ&&%%# %ﬂﬁ&ﬂme fin réuﬂ%ﬁdlﬁls‘ﬁon'i Eh% ;/ésm b\o{}S ﬁ\lentlon A

varil ation teria nveyi ng s
vaviatiomf thedultk matsrial conveying system 1019 tq linkdwoer mare amh systems

1 RO oo i RS el o
din nateriab canveyingt system 0 with a convantional systemswithout eepressurised
SQIBO‘YQ?%\nXtﬂy %ﬂrlél@n |é th %egﬁm%@%gh\y? Ofr?lgv&%s{ﬂ‘énts of bulk material

constituen I'n separate
storeddn separatersiles, reithersimulianepusly oo oge at a time; tosa mixer o produce a
dusiel phit gk SEmBosifiGiy, " ©d bul k materi al

conmposi til ons
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CLAIMS: 1. A bulk material conveying system for
conveying a flowable bulk material, the system
conprising: a silo for storing the bulk naterial, the
silo having an outlet near a |ower portion 5 of the
silo and an air pipe termnating at an inside, upper
portion of the silo; a transfgr block having first,
second and third ports in fluid conmunication, the

i and second ports being substantially in a line
tht and the third port® internediate the first

fnd SR GARMmASHAITOonVeYing Systein R cbnieying'd fidvestile b@lk material, the

connect with the outlet of the silo, the first port
%tea'apwne@%nso connect with a first conpressed air

| i ne 48ilo¥ar storikg mnﬁiénaﬂ tl?eoﬁlér r%%ﬁ@cbnaédtleﬁ h&ﬁ'aYIower portion
line, the conpressed air supply line i's [inked t he

ofithe piq,end amalr pie lewminaling A an insides HPBRTRONKaNPtdem Al
Wi th é‘trgﬁifél"ﬁbék  firs2 Sedtind dndTRiFrEporRy m‘?ﬂﬁf&)ti’rllrﬁ?ﬁlé’atlon the

rovi de conpressed air fo the conpressed alir su

rtRNcSRE0NG Parts bqe@ Stbstanially in a,lineuf sont Red thel third port
|HR-Jnﬁ&&|§{e th8 'ﬁP.# i gori! {he: trgwﬁon &;aﬁ?hggcviv a{a cdﬁlﬁcﬂﬁl{h the

npressor 1S ent on predeterm

wtletgfdhe SllG.Bh%ﬁllS mrgg astangeq ta-eannect with a first compressediair line
which Bgﬁn‘éﬂ&fﬂ? 3%3&;)?%5'%&‘ di? Qh%l%ll' lidk; *t%@?(%n eQQle 5lf§$p?ﬂy line is

oper a or con thée
linkedtonthetai pipe;anditke swnd @ortds arargeditp @onm wnth@ defliveryl hose;

PP owi Syl BombieRRdY dferdh (el prlil bOfpfRER) S iheThimpressed air
supplytiineand tof space inrthe sile:abayledb bulk matemgl through thei dir pige, the
GG Bl o P of eyl OB 5Rl i repeure
gstiings qflaapresselrejs\lvltormoymacteé fo the cqnmmsedau@upplu ilings and

| ai : _ _ . ;
sol o8 Lantiie Gidiatyl oy UhlrSting both e Bl e SR FOPRS ituan the
éutlet bithe (sibrimd thertbirdipdrt ofthe dransfeoblocinand:thei compsessed air flowing

5 Wt iR didhe o e A Br hBitaflsRP blockind By

em according
motung dm:ldehgexylandrmstnbunonméthedmﬂpmatamgﬂmvmg; eutdhrbugh the

ee8h8 Bort 6P s BREK vt el fgee 10 F204L B0k 5
A syst Iem according to claim 4, V\,helrel n the second

& (RoyBly fEsh e ing, Wherdi e G drtfic SREIGEER an
igGlatieh vawesyst em according to claim4 or 5, further
conprising a second conpressed air |ine branching off

the first conpressed air line at a first end and
3.0i ni Agystem ddacording to claim 2, further comprising a first control valve disposed

between the isolation valve and the third port of the transfer block.

4. A system according to any one of the preceding claims, further comprising a
second control valve disposed on the first compressed air line near the first port of the
transfer block.

5. A system according to claim 4, wherein the second control valve is operable to
regulate the compressed air flowing into the first port of the transfer block.
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conpressed air line again at a second end at a point
bet ween the second control valve and the first port
of the transfer block. 5 7. A system according to
claim4 or 5, further conprising a second conpressed
air line branching off the conpressed air supply |ine
at a first end and joinin theigirst conpressed air
line at a second end at a point between the second

67 oc R syBi eBiing o faii 4 3t Rifles Somfifing 2359 compressed
infine branciing off $ieirstoonipressed airdline\a afiest endramdgeining the first

T BEEH ie (AT, % o4tone s 3t ARBInL reRS Ui tesopl Gantol valve
ared the first portrof thedransferidock. 15 val ve, which is

actuatable to close. 10. A system according to any one
of clainms 6 to 9, wherein the transfer bl ock

E.lo npr A_&?ﬁemf édobll‘diﬂg tb)cllam 4 6r<B) $|qurﬂ're}r %ﬂﬁhﬁn@ﬁb@?&d&c@npressed

rality.of silo outlets, .eac the_transfer . . .

B sttrandnitg of receorirensediaitioply Tne el figt3nd sodpining the irs

EoMmpressardlr e atla $e26ndBAd afd pSinPBdtwben thRl de¢Bhd chiitff falve and
m acc? ing to claim10, further conprising

1. A syst r

efirstipg iqu"%va'liﬁ' plates to conpartmentalise bulk
material near the silo outlets with one conpartnent to
ach  respective silo qutlet_and transfer block. 25

2. rhsystemacserdingfodaim® off, fusther gpmpriging, ap autorglear valve
Sirargel onthe 68¢dhdl ddfnpFEsteti @ir IRE nebits sdcond @AW essor i's

separate fromthe controller regulating the conpressed
air and bulk material flowrates. 30 13. A bulk

gonvex 's?ﬁeﬁb’ﬁc@fﬂiﬁﬂb cfi\& WhibirRthe! Rit6LEIeSr ViNeSis a nomally-open
material, the system conprising: a silo for storing
Yalve. miviab isactuptable toldasesi | o having an outlet near a
| ower portion of the silo and n nunber of air pipes
term nating at an inside, upper portion of the silo;

H.1 rbssemaccerdingtrany ione ok slains@ te 9. whesein theiransterhieck
Edrhsrises 25ty %fﬁgﬁsl?én’ Blocks nftEking h[?llgglﬁ gf sglo. outlets, each of the

conmuni cat | on, first and_secon eing
tsansierdiacks is granged withiseparate first and;spcond gompeessed gid lines and

S¥arath AbMAERbsEse the first and second ports, the
third port 1s arranged to connect with the outlet of

the silo, the first port is arranged to connect with
11. A system according to claim 10, further comprising a plurality of buffer plates to

compartmentalise bulk material near the silo outlets with one compartment to each
respective silo outlet and transfer block.

12. A system according to any one of the preceding claims, wherein the control of
the air compressor is separate from the controller regulating the compressed air and
bulk material flow rates. '

13. A bulk conveying system for conveying a flowable bulk material, the system
comprising:
a silo for storing the bulk material, the silo having an outlet near a lower portion
of the silo and n number of air pipes terminating at an inside, upper portion of the silo;
n-1 number of transfer blocks, each transfer block has first, second and third
ports in fluid communication, the first and second ports being substantially in a line of
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a first conpressed air |ine which branches off a
conpressed air supply line, the conpressed air supply
line is linked to the air pipes, and the second port
is arranged to 5 connect with a delivery hose; an air
conpressor operable to provide conpressed air to the
conpressed air supply line apgd to a space in the silo
above the bul k material through one of the air pipes,

0 i Werli Y 5 60 s GRE B oo
RIranged to conhécdt with ding catiet af the silbcthe firge peﬂmgbd:w Bénnéct with
a.Co Ffabl e for control

line; 10 [
BT COMBrasaPs altbe which bransheh oh & FORRIRSSeR Ar PP IPShe
thapest&d aip hﬁp;ﬂ)hﬁhet i8 lllﬁlﬁédol@ftﬁe air p?@ﬁ harfd the 8668ndPREIS arranged to

and t he cogr essed air lowing fromthe first

eonpschwith g dglivery hoge: nto the first port of each
t r ans qR airkoffpessof &%r&ﬂ)é t6 Brovide! doh}lﬂesls%& &t 'thé%dfnﬁ@é’sed air

distribution of the bulk materjial flow ng out throu
supRlylinesand e $Rece ipthesile abpyethe bujk ’BP'GE‘%' throygh gee o the air

Frpbs MAé )éomﬂ of thl-ﬂa.r &nﬁpfééﬁnsadéﬂéhdéﬁt%ntae@éwnmn@d v and high
reced |ng clainms, further co rrsrng one or nore

BieesHTeseftings 9f a pressure switeh cop torthe ﬁgmp@sseg/ aip SUPRIY line;
kR preceding claims, wherein the air conpressor

conprises two or nore air conpressors. 16. A method
for  careelelies orengbleiforgandioliing bpindhe Rulkimateria) flowing through the

giithdt 'of el f||8 '}ﬁo msbﬁhﬁﬂ ?&a of @? H‘ﬁar%?er%ﬂdke&ndgﬁé‘borﬁf)fe?)% air

I rst conpressed alr

rt
aﬁf/'ﬂlﬁ ?'gﬂ'otbﬁ Sirsd isempEsssed, ar éne inéa; theirstiportsnf eachy transfer block,
{ mf@{ﬁﬁg theddiivery b MidtriBtffioh of @Qﬂu@r@ﬁ@gafﬁbﬁ*ﬁe alft through

o'at a tion above the top o mat er
theesq%mh pert ebeaahi teanster blask via the delivery Bessol yi ng
conpressed air to the conpressed air supply line and a
space inside the silo above the top of the bulk _
4t er Asysteppageordingto any anecof the preneding tlaims, furthes womprising one

BF]?IO?&&PréoEvarsa third port of a transfer block, where
a

rst port and a second port of the transfer bl ock
are substantlally ina line of sight and the third

rt I : :
B L WybBERTRANA) 4l o o BREARF BB Bt a5
mnmswmunm,se&m orgyoreait eampressotHnpr essed air to
flow fromthe first conpressed air line into the 35
first port of the transfer block and out through the
36.conA method far coneeyingmbulls materiat fromma siloifer distributicn, ¢heysilo

[‘Lﬁ\?l ﬁ’ﬂﬁﬁeg%%éﬁgﬁ gy oF pBHiSh of fe S8 HRHSFiSChodredded Hir e which
branches off a compressed air supply line, the compressed air supply line is connected
to the silo at a location above the top of the bulk material, the method comprising the
steps of:

supplying compressed air to the compressed air supply line and a space inside
the silo above the top of the bulk material;

regulating the bulk material to flow from the silo into a third port of a transfer
block, where a first port and a second port of the transfer block are substantially in a
line of sight and the third port is intermediate the first and second ports, the first,
second and third ports being in fluid communication; and

regulating the compressed air to flow from the first compressed air line into the
first port of the transfer block and out through the second port of the transfer block into
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bl ock and delivery hose carries the bulk material wth
the conpressed air for delivery and distribution;
wherein the step of supplying conpressed air to the
conpressed air supply line 5 is dependent on
predeterm ned | ow and hi gh pressure settings of a
pressure switch connected tojg he conpressed air
supply line and is separate fromthe steps of

BN A 1 GBS 155 v e vonster
block land #6livery hasenaartiescthe balkrmateraltwithdhe comptessed air Grrdelivery

requl ati flow of the bulk nmaterial conprises
g@lsﬁtbﬁ first control valve. 18. A method

ac cor suheggin thecstep of supplyingicompréesediair to teicompregsedalr supply line

oapendar opgredetambRed Rscarkl ot bfeBehrd s2finBS 6 & Bibspile pwitch
bbmecmal dhe &n?mbsebm?w asppwhlmétanda& edparthté fmmthef épsof

er m I, e before e contr va
Feciafiog ahe bk piateiial ana Sompfedfed ait Bowind i PhesbSkadiive Pots of the
aahsfetbibtle t o open for a predetermned tinme after the

first control valve is de-actuated to close. 20 20. A
nmet hod according to any one of clains 16 to 19,

wher emnatnae @68stding e BlaR® 36 widréinlreg\fa hé biilk inifterial
first co sse air line at a first end and connects
RPARri$ESCPr Y' BYQ@NG: v |ine again at a second

end at a poi nt between the second control valve and
the first port of the transfer_block. 25 21. A nethod

1Bcor & MEthDR asearipa do cleing (16 0F47. Mharein Teaul4lithe Fompressed air

e6mPhshs previing asReord EortfolGalé.anches of f the
conpressed air supply line at a first end and

connects with the first conpressed air line at a

qgcong rﬁ@ﬂo&bc@or@iﬁ? S clafh WS Alhérbift thé 66&% coRIrSI rv%ive is activated
val ve and first port of the transfer bl ock, 22.

10 erRamfgra a&dﬁtwdtttsn% befora tize figst control yalve ds aptwat@d to operate,

2R Hsdcon® E:&ﬁ"t?d? Qa!@é is édtdihﬂablé %ﬁérﬁﬂ?afﬁ’eﬂ@ ﬁédalﬁﬁe after the
val ve. 23. A nethod according to claim22, wherein

fitpt sontral ¥alve ig decactyatgd @ ElRe@- y- 35 open val ve. 19

20. A method according to any one of claims 16 to 19, wherein a second
compressed air line branches off the first compressed air line at a first end and
connects with the first compressed air line again at a second end at a point between
the second control valve and the first port of the transfer block.

21. A method according to any one of claims 16 to 19, wherein a second
compressed air line branches off the compressed air supply line at a first end and
connects with the first compressed air line at a second end at a point between the
second control valve and the first port of the transfer block.

22. A method according to claim 20 or 21, wherein the second compressed air line
comprises an auto-clear valve.

23. A method according to claim 22, wherein the auto-clear valve is a normally-
open valve.
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24. A nethod according to claim?22 or 23, wherein the
auto-clear valve is open when there is a power

i nterruption during conveyance of the bulk materi al
fromthe silo through the delivery hose, so that
conpressed air continues to flow to purge any bulk 5
material that may be present g9n the transfer bl ock,
del i very hose and conponents downstream thereby
prevents bl ockage of the bulk material conveying

system 25. A nethod according to any one of clains 20
24 24A metiiodcaccording torclaint 22 o3, whereimntherauleclear valve is open

Ljt. I ' RAY .
Pt e 3 T TR Ll o tre s
thraughdkedelivery Hosesso ﬂnﬂcmmeasbdmnmmlaamtodlaw foi pumge any bulk
ate del ive hoses .sq.t hat, .conveyanc th

BefeaRRUARE P BBl 157 Ebiehidekn e85 aha Bmponents
dowmstreametherebyspréventoblociaigef thenbulk materiaheorvieling systemA
met hod according to claim25, further conprising a .
plurality of buffer plates to 15 conpartnentalise

28)1 k Amietliodbaccordiy ympﬂbtaimmno tcozﬁaﬂierémsﬁw@édsm block

e A ie T g
blocK is afrahgdd Wittt séparate firstlapt @dcornd compressdidadiclines and separate

G oges 3 hal iy AR v bl e Rsreetbia signosysty or

SEMaively ©AE of iioré dbtime lflofrformdsiioa space inside the silo
above the top of the bulk material conprises

providing an air pipe that termnates in the silo and

6" t & nfdiRecCactdriify fohWaifnc2s, Rirtheh eothhﬁn@’aWralﬁ} of bifffer plates to

. A nethod accordi.n one o cI ai s - 28,
Wﬁme%ﬁﬁw& 'ngtegalgylhhr%nq Raftment fo gachdespectivé silo outlet

AR trarsfdribiseki N the silo in the space above the top of
the bulk material in equal nunber as the plurality of
transfer bl ocks such that each transfer block is

ZlﬁSOCAiﬁétﬁbd Hécodifpto clai 26) whrdinbalk #dtérid of 8iffélent property is

pe.in claim?28 serving as a corrpressed air 30 supply
$tPWé1 in gach seRAAtR cREPARMENt. conveyi ng system for
conveying a flowable bulk material, the system
corrprl sin st orage neans_ for storl ng the bul k

581 o A ReTc OIS AT AT T 35 R WIS RBling
EoniSesse dir @ﬁh@&orhms&@a.a&w@mwsm indide thel¥16 above

term nating at an 1nside, portion of the
@P&thféhﬁbakgnggw @ompgs%prpvm(gq aif pipe that terminates in the silo

and in the space above the top of the bulk material.

29. A method according to any one of claims 25-28, further comprising a plurality of
air pipes terminating in the silo in the space above the top of the bulk material in equal
number as the plurality of transfer blocks such that each transfer block is associated
with each air pipe in addition to the air pipe in claim 28 serving as a compressed air
supply line.

30. A bulk material conveying system for conveying a flowable bulk material, the
system comprising:
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n transfer block neans, each having a first port and
second port substantially in 5 a line of sight and a
third port internmediate the first and second ports,
the third port is arranged to connect with each
outlet of the storage neans, the first port is
arranged to connect with a fyyst conpressed air |line
whi ch branches of, a conpressed air supply Iine t he

i1 phesge Rens oF Sotios e ' melelal el lof3ge Fidhs aviee n outets

Wedr'h loweepariion 6f tie |stdt§§e/mbﬁﬁs?andlﬂ+tﬁlﬁﬁfpe§ wduriutuhg At an iside,
for providi he conpr essed

conpr esse
Upier Banion.pt Hi SORE Toeans abpke e MK REtetBl o00 voans
?EOV enltr?ﬂsfléﬂb’féclftlﬁfeﬁhs ,dach haviHg a ﬁrﬂ%rt?‘nd@é&om borpbtﬁl%‘ﬁantlally in
e control o e ai.r conpressor is dependen
B ling ot sightand p th!’QRPEHHeW‘%t% F'E‘s'i’ﬁtr%‘ds*’ﬁ"ﬂ“i’] Bg’t%fth%th'rd port is
Wrts coiindct With @aaeelthA of heldistage Means,IRE firdk port | is arranged to
e 15 material control neans for contro

BQJ'F\‘FC{ w@* 8 first campeessed aif fingvhigh branchesoff ﬁ@onwmed alr sunply
e, ke coth rb@étdséuoédbﬁ& nﬁeaaﬁnweatt@ atré@é&wé &ir B@ét arif the second

each transfer nmeans and he conpressed air
p%mfgalwﬂ#épmeﬁwtaﬁewa@fdeém hps@inst er bl ock

meansgq P@g@é&’aw Fn%ﬁﬁé fUr 'pkéiﬁﬂlﬁd‘&rﬂ&’ekyéif afr ﬁlP&hgh the comﬁressed

dlstrlbu n of the bul mat er i al [ owm ng out

aiR §UPF§bmquﬁ sSpace @h&’ﬁ storage frtelan% pbeve the buk mﬁtﬁnﬂgbﬂm@h
ke Bhﬁ? AR pipeR! the!Lonfst of Atk W%rﬁbr@#&% Ugﬁf{ghﬁi orFBr@Bé@hmned

means regu at | ng conveyance o
mm prossure seftings ofa prassure switsh.conrecteshiorthe compreseed air

SSPN s ed air nmeans.

material control means for controlling both the bulk material flowing through the
each outlet of the storage means into the third port of each transfer block means and
the compressed air flowing into the first port of each transfer block means, thereby
controlling the delivery and distribution of the bulk material flowing out through the
second port of each transfer block means via each of the delivery hoses;

wherein the material control means for regulating conveyance of the bulk
material and compressed air is separate from the control of the compressed air
means.



