WD 98/ 25695 PCT/ US97/ 23172 REDUCED
S| ZE GRAVI METRI C BLENDER HAVI NG REMOVABLE HOPPERS W TH | NTEGRAL DI SPENSI NG
VALVES Background of the Invention This invention relates generally to

met hods and apparatus for providing precisely neasured anmounts of granul ar
materi al s preEPad/26dFy to further processing 5 of the conbi PEHUSA2ALTR ar
materials and specifically to gravinetric blenders providing precisely

measured anounts ORePbEED | Sr7EC SrRAVIRESR ! BIRbER ¥ hesfowvAPnent s
prior to supplying the Hommked wrmxt mn%é%%lmﬁmgﬁ%ﬁﬁyﬂ ng and
processi ng equi pnent such 10 as plastic injection nolding, conpression
nol di ng and extrusion equipnent. Field of the Invention and Description of
the Prior Art The nodern gr afRfEerreng| ehddie fayeasientially 15

originated by the apphizantvenitiihi sellavestganerldy townethydasisad t hr oughout
the world by in | CEYIC Wy | S LRO_of qranyl ar
mat eri al , especiggﬁiféﬁsast i ﬁ%??ﬁ%t g?%(g%éggl\?{a%g?%lgca@?%ncferog oper ate
by bl endi ng solgﬁaﬁ’él T RfEHia 18 PrRPAEREPTAIE X S5 ERERt BYeFRPSAd ti ves, by
wei ght, in Bat chésthdygimgzined gatohiar ohatreatierlisalandaypeonticd116f teever al
solid material gespoRetic HPRGREs! PRSP dBg %éé&ggiyﬂqéas&é&f' sting of
ground pl astic £§S|qﬁy@kghlhag.greV|ousl be%ngD ed or extruded and 25
whi ch either re8UTYRd |1 &£-85F8 tf"eﬂlﬁr'ﬁ%ﬂ’tﬁl apdsmiXIRG LhAadSer i al not
formed into a desmreRRHrod¥ier Aposhprlyingpdienbleagedenisxtainer alo’ pl astic
resin which is plagiicd mandirdeCuiring hend s ddiahgl bqhifsmdit IRV ously
been procegged éé'?’laaﬁﬂg! qgﬁeghgxtt{‘g &:In 30 gl astic part.. Yet gnot her
component iy be & S6]Td COPor Narert el dy FOFRFEFSHRT NG 3R8s or
freeze dried ne®Erfufion, es¥irmepkoduce a desired col or of the finished

pl astic part. The nost common colorant is in :

Field of the Invention and
Description of the Prior Art

The modern gravimetric blender was essentially
15 originated by the applicant of this invention and is
widely used throughout the world by industries
concerned with precision feeding of granular material,
especially plastic resin material.

Gravimetric blenders operate by blending solid

20 plastic resin material components and additives, by
weight, in batches. Typically batches of material may
consist of several soclid material components. One of
these may be "regrind”, consisting of ground plastic
resin which had previously been molded or extruded and

25 which either resulted in a defective product or was
excess material not formed into a desired product.

Another component may be "natural' plastic resin
which is virgin in nature in the sense that it has not
previously been processed into a molded or extruded

30 plastic part.

Yet another compénent may be a solid color
material, typically pellets, flakes or freeze dried
material, used to produce a desired color of the
finished plastic part. The most common colorant is in

1
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formof pellets which are prel oaded with pignent, perhaps 50 percent by
wei ght, called "concentrate"” or "masterbatch". Optionally, a liquid
colorant may be added as an alternative to solid color materjal

Still .yet a P%?s‘%sorrponent may be an additive used to adj ugtcat(‘ﬁé’?'ﬁl%d to
provi de required performance characteristics during nolding, extrusion or
subsequent procébsifegm e ppldetsewhich Henderlasdedi gitiateignentt, he 10

applicant and a eﬁ@@éeobwg&lcﬁnhhbpua@%m,t he1wall dcbypdmaldie  uel udes
hoppers for eacﬁ gtélt]gatccq\mpon n%s of ije Sﬂ].l d.gat ef’-l al _to be_ bl ended

t oget her. Typi calTy Sevaral ‘hopBerSRdt i %e i rdUisnGat Tt D8P hopper may
be provided, sutfded aharGhsgrnpbivefty spdid cpdgrimatemislsri al, one
conpar t ment 5f or " natsy#ll’ yert ahboher OfEnsEEREN @AY HOrad AddadtaQkor additive
material and on rgqlrg . htive', n .gravinetric bl ender
operates, the uﬁls%gﬁir b ¢ g%érg %géaéu% %{gggl Fé&f?% I ng each of the
conponent 20 BYFFFTVARGE © F‘§aFEth%tﬁﬁsoﬁé‘F}n§e§?¥@Hl$erﬁé@ﬁP§Qea. Each
solid materi al conpdrestuens girspessi by wei ght into a single weigh bin.

Once the proper ano MPOoReY, RAav [ di spensed into
t he wei gh %n, al | .gﬁﬁ{r?gjavg?ggﬁggts are d?%egégs%iﬁﬁ %le into a
g

i xi ng chafBer TFRIMHTARF bFRP1ed KWidelys tREPYShOHN ther wPERED| v
continuously, atwbinadilar dbkjudesnheppertidifororathbaf dites comppoaans are

di spensed in thes rnd Re1GkaRReEridNab rﬂgbﬁan&éac&g}&%{e&m the resulting
blend is prefer,fa yﬁ_aq_row ded_3 directly to th esi red nol ding or
e

.
extrusi on machi e elgbggl‘(’eg%gt FPGTe esaf’g"ﬁ%ﬁs‘é‘ﬂ“%ﬂ‘ﬁf%sofne%ch solid
materi al conporR9RPSF HRAVdEE Provikedweisyichbpra one eampanteenbyfori ght assures
that in theseventecdfindi® Gaterial, (die JTRpaALtAéna £HiSPeREadatoNPONent, the

35 succeedi ”%Mz&%l@&n@ac‘éémﬁmer@ Pf%g‘ ggigétgo groa ditive
material and one compartment for "additive". When the
gravimetric blender operates, the unit désirably

. operates automatically, adding each of the component
20 solid materials in the proper, desired percentages.

Each solid material component is dispensed by weight

into a single weigh bin. Once the proper amounts of

each component have been serially dispensed into the

weigh bin, all of the components are dropped together
25 into a mixing chamber from the weigh bin.

Mixing is performed, preferably continuously, and
preferably even as additional batches component are
dispensed in the mixing chamber. When mixing is
complete, the resulting blend is preferably provided

390 directly to the desired molding or extrusion machine.

Feedback control of the dispensed amounts of each
solid material component provided to the weigh bin and
measured by weight assures that in the event of an
error in the amount of a dispensed component, the

35 succeeding batch may have the blend adjusted to
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for the error detected in the preceding batch of blended material. As one
of the conmponents formng a part of the resulting blend it is known to

suppl’y solid color 5 additives to the blend in order to proyi | end
of a desireWaW25695 These col or additives may be prel oaded ﬁﬁ%ﬂgs?y%l% aked

pi gments on wax carriers or in freeze dried form It is also known to
provi de the col atcasnpi fme thep @xdber -detected dic arist ipretedingneatidh

conponent of thgfrgﬁéqléé@gn;gepﬂgl Surmary of the Invention In one of its
aspects this |nvent|on rovi 31% graw rretrlg bl ender |ncI ug r}geda frarre a
relatively Iightwei¢h s CEPREBERGP pEFE Mo FaBRY  ndtink

the frane, val veeﬁehnsnsprlzib@nﬂatlé tlise knowpekro bonmaiy oridi spkersi ng mat er| aI
within the Boppsamewem&wmeﬁaegnteraéhe émwlaadarmmldm SO upon

renoval of the hogger féomt e ﬁ'?‘ % act %.tt t he val ve neans to
downwar dl y di span ‘f%oﬁmt ﬁsf“h5° Jp are BNe %h bi n connected
to the frane bebpselexded@idetsneidskednpbgnents on WaXf Farpigxs oxensi ng
wei ght of mater ml fr@eiéleaﬁea faRth.a Mt Xis NEIde knimovot BEoviieg i n.
Desirably, the aq%%t ngldE? ?yaiv&id's %stlt‘.hé?%yo connected to

t he hopper, the ac ans eas arti The hopper,
the val ve HfﬂanscP@,P‘a?e’P"eé%ﬁ %FP&PP-PWHMW@ he hopper t he hopper is
manual |y renovable fromthe frane. Quick- connect fittings are provided to
connect and 30 di sconnect tl‘gezw 2 £hl $PilQoqeans for the bl ender.
The bl ender further includes a plurdlit ? ﬁ ers° each wth valve neans

therewi thin and respEt9RRe qfnc}ltﬁl GEH?CV%IW%C’HY&PFE)H“@%@ dem@ actuating
nmeans i s pneunagrawairngtia \bdended includizsy &a Irameveat rekdtiwedlyongat ed

nmenber for trangfamtvdibHPaterid1t Beo¥ade Sopber removably mounted
- 15 on the frame, wvalve means proximate the hopper bottom
for dispensing mater1al within the hopper, and means
connected to the hopper and remaining so upon removal
of the hopper from the frame, for actuating the valve
means to downwardly dispense material within the
20 hopper, a weigh bin connected to the frame below the’
hopper, means connected to the frame for eensing
weight of material in the bin, and a mix chamber below
the weigh bin.
Desirably, the means for actuating the valve is
25 fixedly connected to the hopper, the actuating means
is at least partially within the hopper, the valve
means is at least partially within the hopper, the
hopper is manually removable from the frame. Quick-
connect fittings are provided to connect and
30 disconnect the actuator to control means for the
blendexr. The blender further includes a plurality of
hoppers, each with valve means therewithin and
respective individual wvalve actuation means. The
actuating means is pneumatically driven and includes a
35 vertically elongated member for transmitting motion to .
the valve.
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gravinetric blender includes a frame, a wei gh bin, means connected to the
frame for sensing weight of material in the bin, a m x chanber below the
bin and connected to the frane, neans connected to the 5 frane for _

sel ectivel y WQ#/H€ ng and opening the bin to rel ease nater PAIUSKARNE bi n
downwardly into the mx chanber. The blender further preferably includes
nmeans for biasing anTheegwebtimegatiti bhendet himdliudebonaf figmed, &l Q@AGHPOSI ti oN;
the openabl e pO[,t_,_hOn | Redhts cddinebebably m@aﬁeaggyts&ﬁnribfelt he openabl e

portion prefera VO about a _horizontal ~axis

sel ectively. conf’gc?‘%\ Jzf'fS\]d n§iPhed g ichagper hedw theediat i cal |y
actuat ed; the n’éaﬁsc¢>me<§€d<b¢p| vbeyfram actdang endneqesd e tthe bin is 15
preferably 8 pi Si@me Chbi miﬂrecﬁeméwa&éﬁhcttﬁ% auki Bf@:hﬂgs b@{e ghably

out board of the_fr ISt ref.er noves ansvers y to t he axis
about which the d 2 g%g Qﬁ:&#&%%?ﬂ&% 6}1’1%‘18?’5%'%’6 ltg‘@ MmiKe bin

directly or i ndF?@E@?’y ééeﬁéerefwharo@rgﬁerabhr prrml@dalsl y pivotally
connected to a meams nfor bidlsahboan! dpditiblie0Port ibl o dithe Bglﬁ pltston is . |

referably se orti.on Labl e to engage an
8| spl ace %/he 83%%“’%@ Oénél%‘gegmﬁgﬁ%ﬁ%rpsgﬁseapgngbg*ﬁ pf%% Raterial in
the bin cld8es ?ﬁ%f%@%lryalmWBBbér%b% 3 pi¥PEapthe ffé@dlabéet herpion

preparatory to prefdwabdy piketameabutbian hoxrizeapynlirigfoehkegdeshst he wei ght
sensor to faciliéat&1hangeny 9<f>né£@cll} %eeﬁ&%ﬁ%w%% big gharacter of the

m x bei ng bl ende I'S suppor ed in the

d._Furthernore,
frane behind a ?’f%ﬁ%ﬂgnpnﬁﬁf'?t*‘s%agé' laGtBﬁEE@e G &PRREI 6A%of the wei gh
bi n during operselestivily bbevaleting smd npeuies theribinndgschanmber into which

the weigh psn Iﬁtéhéiﬂbﬂ&gad lgtﬁhJEQQﬂHHthéaﬁﬁinégion | $hROS{1 1 bel ow

the weigh bin be rans%}?r c%a ﬁ gnd i ncl udes a renpvabl e
& SSuFrsl

agitator. The ré va era RiY1 28 PN 6 PrERSRarent 4

pre erably moves transversely to the axis about which
the openable portion pivots; the piston may contact
the bin directly or indirectly; the openable portion .
20 is preferably pivotally connected to a remaining,
stationary portion of the bin.
The piston is preferably separate from the

openable portion and is operable to engage and
displace the openable portion when the sensed weight
25 of material in the bin closes the several hoppers and
interrupts feed to the bin preparatory to discharge.
The weigh bin is removably mounted on the weight
sensor to facilitate changing of the bin when changing
the character of the mix being blended. Furthermore,
30 the weigh bin is supported in the frame behind a
transparent wall so as to enable observation of the
weigh bin during operation.
The blender also includes a mixing chamber into
which the weigh bin is discharged. The mixing chamber
a5 is positioned below the weigh bin behind the
transparent panel and includes a removable agitator.
The remévable agitator is journaled in the transparent
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and the transparent wall with the agitator is readily renovable so that the
agi tator may be renoved fromthe m xi ng chanber for replacenment. The
structures of the invention have been 5 designed to provide a |i htmelght
appar at us - \WOoR2685f ul |y effective to blend the granul ar or PGTREN
conponents. Brief Description of the Drawings All of the objects of the
invention are R@ng ifd tﬁé”tiﬁhn&ﬁ&léhh%}ah]ﬁrﬂimf&k&r adithtobef esence to the

acconpanyi ng d %9; k.Qn h
gravinmetric bl engldgggm% ﬁﬂ!t h% thgée% %ig% é%lt %% rg&o\[{ c?educed
si ze; 15 frpmgthe ‘F‘%x’dl‘-’t Gﬁ‘a&b&ﬁ \#PE\AF%Pl’t‘q*Ré“%’ftender shownin Fig. 1
with the Iid on oneThé stwendmpper oft kheedhvertixnedaviel peed i S a front

el evation qf the sQQEQSGf?S§¥BM1dé"aFu§ niwe29nt apparalEu@ whiks fSectional

view t hrough a h ustrating a valvi ng devicce for Contro ing the
outfl ow of the Hggge? LeRtRISA RFeRdyFRe SRR A% ThEtBBEN position; Fig.

5 is a fragnmencamposestsonal view simlar to 25 Fig. 4 showi ng the

val ving device in a closed position Fig. 6 is aviewsimlar to Fig. 4
showi ng an alternative v devi LN osed 05|t|on Fig. 7 is an
expl oded vi ew of the val ﬂ'& 8@?852?,5”” telﬁ%ge % wings Fig. 8is a
simlar view of theA¥dlof mthedobijectsf ofi ghe Gtm;arg‘-log preaméreagnent ary

perspecti y@ Vi meir 888cHidud Mereah¥erel Wbt irdrdacenpedinent shown in
Fig. 4; 35 a fr%grreﬂéary sectional view show ng the weigh

10 i
bin rem)vably acco%%n%lnq ﬁi'srav"\’/eln t sSen
Fig. 1 is a side elevation of the gravimetric

blender embodying the present invention which is of
reduced size;

15 Fig. 2 is a top plan view of the blender shown in
Fig. 1 with the lid on one of the hoppers thereof
removed;

Fig. 3 is a front elevation of the blender ahown
in Fig. 1; '

20 Fig. 4 is a sectional view through a hopper
illustrating a valving device for controlling the
outflow of the hopper, the valving device being in the
open position;

Fig. 5 is a fragmentary sectional view similar to

25 Fig. 4 showing the valving device in a closed
position; '

Fig. 6 is a view similar to Fig. 4 showing an
alternative valving device in the closed position;
Fig. 7 is an exploded view of the valving device

30 of Fig. 4; FPig. 8 is a similar view of the valving
device of Fig. 6;

Fig. 9 is a fragmentary perspective view of the
tubular valve element of the embodiment shown in Fig.
4; _

35 Fig. 10 is a fragmentary sectional view showing

the weigh bin removably mounted on the weight sensor;



5 WD 98/ 25695 -+ PCT/ US97/ 23172
Fig. 11 is a detached side elevation of the weigh bin showi ng the openable
portion in closed position; Fig. 12 is a front view partially in section
and partially broken away of the structure shown in Fig. 5 11; Flg2 13 is
an expl oded WO $56% si de el evation of the removabl e agitat oFCVEF T2 xer :
and Fig. 14 is an assenbled view of the m xer shown in Fig. 13. 10 o
Description of the PriaferredsEabddtaehdd sk Besvadhbsie dnewa Heighkr aC]f I cing
the I nvention I &th Aok e ' Lﬁ{éq 0;Fi -3.Lh particular, a
gravinetric bl sﬁggrééé%ﬂggit%%af géﬁ?éggf?a yo%o?gngﬂlsfﬁ%%’ gékg?ﬁb per
assermbly 11 15 i ndifH iF 35pPuFEPRE yWViRY REEEARLLY v @eckien, vi dual I'y
desi gnat ed genepattiallly bHekepohWeptobrtlef sheppeuse lshowmadh pigwhich is -
i ndividual |l g regpyvable from bl ender 10 nmanual ly, w thout the use of tools,

I's supported by a franme desi.gnated neral l.y 14 whj¢ch 20 hol ds_a wei gh
bi n 1Epi nt o Wniych porl’ﬁ‘oﬂ? &g g8l ?’8‘932?‘5 i \ér’gé?ns’o‘fe éﬁé’?tb?%rﬂﬁ ar or
powdery mat eri afhe aiensvabdecpgdtaher oy ltbe piker; tand el ease into a mx

chamber as descri bedriel aw. ibr antaddenirkewablvyof NldIdASel-Oshowpst andi ng
side 25 panel ; rs, three of which are preferably steel and formed

froma single theet, bént” to formthe three sides, with the three sides

bei ng identified 30A, 30B and 30C. The remai ning front side panel of
frame 14, shich is rermasddiptios det Bhd et ehired) BT medtal S 30 _
designated 17 in t#rdBeat dpdeaRowns forfRraziivingcthe Invanspement plastic.

onpl seserbLy 1L wisssaagdes! blceaggl o f i gl lon 5
Pl Ly O Rl Lo TLAMA R el o 0 a0
generally 10 and includes a hopper assembly 11 .
is including a plurality of hoppers, which are
individually designated generally 12. The collection
of hoppers 12, each of which is individually removable
from blender 10 manually, without the use of tools, is
supported by a frame designated generally 14 which .
20 holds a weigh bin 15 into which portions of solid -
plastic resin or other granular or powdery material . .
can be metered and weighed prior to release into a mix
chamber as described below.

Frame 14 preferably includes four upstanding side

25 panel members, three of which are preferably steel and
formed from a single sheet, bent to form the three
sides, with the three sides being identified 30A, 30B
and 30C. The remaining front side panel of frame 14,
which is removable and detachable from sides 30, is

30 designated 17 in the drawings and is preferably clear,
transparent plastic.

Hopper assembly 11 with the desirable plurality
of hoppers 12 allows a plurality of different solid
resinous materials to be dispensed from the hoppers 12

35  into weigh bin 15 by suitable valve mechanisms,
designated generally 19, located within and proximate

.to the bottom of a given hopper 12. The hoppers 12 are

6



desi gnated generally 19, located within and proxinmate to the bottomof a
gi ven hopper 12. The hoppers 12 are 6 W08/ 25695
PCT/ US97/ 23172 i ndividually manual Il y nountabl e on and renovabl e from

gravinetric blender 10 by hand, w thout use of tools. The u mty
of each sol WP ¥2865panel 30 of frane 14 is formed into an ogf%v%%h%ared
guide 5 flap 34. 1In the preferred configuration since there are three
solid side paneliad3@idualB, archialCy tmbuetable war dind feawedblai fleorh | aps 34
result. Qutwardpysfhaler dWidadd:2R% 8¢ Ahfa) MAHRL WekhodNdobpsmed as a
part of solid side panels 30A, 30B and™ 3 C%)%/ 10 _dl;erlj_gl ng t he u(?per
extrenmities of solidTR%PREMEXETEREGY 2L r SR NG ERePEREHAY | | ust rat ed
in the draw ngsefAffametit dig vsxdied finbeean guitheaxdiyp £34sedsgeideg. 3) i s
Itoﬁs' tioned %?Ovﬁltb.ﬁaﬂép?rtﬁ{‘ttlféa'ﬁ’é%lﬁkgeé_5ﬁonf:{§l&|tatﬁ.%ﬁikiﬂ§eggﬁcieibét vel ded to
e upper extremties o e fwq soli | angel_s et ween
whi ch transpar eﬁferﬁﬁrﬁ?/%b‘?"g# gﬁﬁepgﬁgﬁfi7§91¥¢ %eOBOTf\%anfgy FPeFed guide
fl aps 34 of thecphwardlBsilaned Judder Elapaiy tamilide Pubwardders 36 which
ar e 2? per pendnaﬂéalrgﬁmé fﬁap%rrlai«;na_ﬂe POtddl Gfitdubda fbapedusnd extend
therefromin a ge Laly t : r S a conveni ent
frame hand- hol dgf g%%n&%p%ﬁa or l%ﬁ'i Pghglfgtil%’ a3 q%ﬁgr_ %éd%[om the cradl e
fornmed by &fe fPapdina &hel WRaXosxERenitie® o spdid gideheapgksider 10.
Hoppers 12 are gasoly ¢rutidd disdling sReushape |idiristdatadoiposhdéi on in the
cradl e forned bxrg‘pfn%‘aps 34,34,34 and 34A, and are easily manually lifted
out thereof. Gavineitic blender 1Q further_includes a val ve 30 for each
hopper. The val ve i® ¥R¥Hhoutwagah¥r 51axed gyide; fdaBr 38k nfiee Each val ve
i ncl udes a hol | Begt ublul iz gosditdoablyabgve ndramsgargntonémgualslke val ve nenber

designat ed140. FPEnBRHIR] 19 ahkidabBl GeBAAN%Ld fthe upper extremities
of the two solid side panels 30A and 30C between which
transparent removable front panel 17 fits.
Outwardly flared guide flaps 34 of the panels 34a
and 30C preferably include tab members 36 which are
20 perpendicular to the remaining portion of guide flap
34 and extend therefrom in a generally downwardly '
direction. This provides a convenient frame hand-hold
for an operator while lifting a hopper 12 from the
cradle formed by the flaps 34 and 34A on the frame 14
25 of the blender 10. Hoppers 12 are easily individually
manually lowered into position in the cradle formed by
the flaps 34,34,34 and 34A, and are easily manually
lifted out thereof.
Gravimetric blender 10 further includes a valve
30 for each hopper. The valve is designated generally 19
in the drawings. Each valve includes a hollow tubular
preferably cylindrically configured valve member
designated 40. The member is slidable along its
cylindrical axis through a circular valve opening or
35 orifice 80 in the bottom wall 81 of the hopper. As
shown in Figs; 4-8, the hollow valve member is open at
the lower end and is closed at the tbp end where it is
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menber is open at the lower end and is closed at the top end where it is 7
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connect ed t V@ P¥256¥t on of a piston-cylinder conbination. TRETVUGPIVIR cal
wal | of the valve nenber 40 has a port 90 which affords flow of materi al
fromthe hopper coneotefietd riher ipdistoh dfica vadatenreghendeand 5 fromthe

interior of thecsabyRafEaREr MR E?ﬁ@uabiézbf mﬁnbegtﬁé’-vﬁ% i Erl S
operated by a p?ﬁu tlcalch%te?)ct u?\?'vﬁg c¥1L_| nder__having spring-l ocadéd piston
neans housed wi tHi H38 BHA SFRMPCATTEIR S RFEL PRYE €rom2. 10  As
shown, the chanbbe hepp¢nsid tat thikeinbpriyr mf ¢hd walve Gembed asdopen at

the bottom sThefpbfit @Re DiMdrIdRr o&OBRE NG IR meMBlehad Str%%bgﬁéhgd ge“ﬂ?' Lly
Yy I'S connecte

18 in the draw Ny unted in the end wall 66 and theré
to hopper 12 vigggﬁléﬁ%hé;pnber end 15 wall 66. The piston of the

pi ston-cyl i nder conbFRatYiYeldsi spprated dnr @ Ppeimatiesidedaghdabedr ates in
response to preeglinder livwinico spelitgt Bodddnlidistyal Mead® Hoaksa40 proj ecting

. fromthe open b "e‘t“\!,’ e,ehapn . t | st.ons e 20 the
t ubul ar val ye rrggr'r%girgléeﬁp)dcw t %% 8 aﬁgg%g %J&ﬁ%r“&?@‘#’n?‘&@ﬁ’éﬁ%m tion

i |1 ustrated®in £f 80, thee BAMPET bR fELoged BEr Fie SEQR $¥harge®y granul ar

mat eri al cont ai wabl W€ e tilse opssoat atlex Heapmper 1Phé gpifdcow~downwardly into

the weigh bin ofyifitad¥ iBinalPon, whichigN qREEYBLd L RREFIHTF Sppplied to
a given piston js rel ?%sed an internal spring pori‘lo of. the :

pi st on-cyl i nder *Roth% aiw&ﬁgc?auégsm?%eﬁss}f‘oﬁ fonds t"f"ﬁ'ﬂ't 66 3Rt eby
retracting the Yegxedydseonhached upwarappdirr 32t vim, tHenichatber pasd t i on
illustrategsin will d6.9UrBeSpidtoMb£ tHpi%Bby oy Bidde@sed and granul ar

material cannot 4 Low dowanagdk y ££é¥2£¥ﬂ¥93%p%§néffé%aed and

operates in response to pressurized air to actuate
tubular valve members 40 projecting from the open
bottom end of the chamber 38. When the pistons move

20 the tubular'valve member 40 within chamber 38
downwardly into the position illustrated in Figure 4,
the valve opens and permits discharging granular
material contained within the associated hopper 12 to
flow downwardly into the weigh bin of the blender.

25 When pneumatic pressure supplied to a given
piston is released, an internal spring portion of the
piston-cylinder combination causes the piston to
retract, thereby retracting the valve meﬁber in an
upward direction, into the position illustrated in

30 Figure 5, at which the valve is closed and granular
material cannot flow downwardly from hopper 12 into
the weigh bin 15.

It is noted that the valve member 40 passes
through the hollow chamber 38 with ample clearance.

35 At its lower end, the valve member 40 slidably engages
in an valve opening or orifice 80 in a bottom wall 81
of the hopper 12. Both the granular or powdered



the weigh bin 15. It is noted that the val ve nenber 40 passes through the
hol | ow chanber 38 with anpl e cl earance. 35 At its |lower end, the valve
menber 40 slidably engages in an val ve opening or orifice 80 in a bottom
wal | 81 of the hopper 12. Both the granular or powdered 8 * WD 98/ 25695
PCT/ US97/ 23 W22 ial within the hopper 12 may only di schATEBHEHIh t he
openi ng 80 by passing through the center of the hollow val ve el enent 40.
VWien wi t hdrawn natehiak|wigddnpsbet hoppethovih may Bnjly &isdherdeol | ow interior

5 of the val venbedetihet QpeddBbNEo | By GRIEEANLC 8hk-OigiV dHk g, w3l ve openi ng
80, but becauseoghe%é) rt..90 enters #he chanber ?18 t O, a(ﬁ_OSItIOI’l above the
open bottom end®* tH &o%waya Vet aTth &t nHPER; Wi thdranRe tRopper 12
cannot readily ¢lesed masitienpshewnoin Fidche 510thei noEkowrintkextibe hol | ow

val ve el emest 48f agnk thlangl1ehenboid rBneReR A8 80mmEida 1okl G¢Ehve, the

ranul ar or pul ri.al have a characteristic angle of repose
great er than 0[%1% ]Luaglg;et @%ﬁﬁénsﬁfaﬁ%/tql%\%’a@lssngﬁ? PR éowef’ﬁﬁgﬁvm into the
chamber 38 aboVihg tdhamber 38echo| dviesidiiprmeabovhetheitagsrabottionhe hopper 12
does not rise téndugihd kranpearbet tmimveirdleatchardeiai3@n thds, the chanber
8, the holl ow l;.emen It C I enin Ln e bottom
wal | 81 of thevl?é) peT(re 1coopé?§tge§€%d£ fifﬁ'g("t Eéggoﬁ%rﬁo\% \gg #r@a%\gew 20

for each o:f‘othe“:t;f;d@’s."fTﬁEehBﬂW Valye mapbert 4P jand:cshreugkd to a
novabl e pi st on tHeafdotePmobpphnitgreey| iTede effbttbtd OthtS8gasnuidsistrated in

Fig. 4. Hollowyalyf vaeuhehe 4088 i $hek ﬁQ@éta.‘l&aa.tra%tEQE?Fgcw thin a
chanber 25 desi gnat %d generallﬁg 38 |-g theodravm ngs and ifTlustrated in
st and- al one f or# TgOFBeS9 FEhTTF §FhaBnline? WG whsp phacralvs

rectangul ar corffliegenst #6nisawithdrawy dned the Relpmberd 38aabovasi ttao
‘adj oi ni ng 18 osebedl dewe2Zen@48 RNt Hehardi-Qh T 1Y AREMoppEES1PBi0es
not rise through the open bottom of the chamber 38.
Thus, the chamber 8, the hollow valve element 40 and
the circular opening 80 in the bottom wall 81 of the
hopper cooperate to define the bottom valve means 19
20 for each of the hoppers.
' The hollow valve member 40 is connected to a
movable piston shaft 42 of piston-cylinder combination
18 as illustrated in Fig. 4. Hollow valve member 40 °
and piston shaft 42 are housed within a chamber
25 designated generally 38 in the drawings and
illustrated in stand-alone form in Figures 7, 8 and 9.
. Chamber 38 is of generally rectangular configuration,
as illustrated in Figure 9, and has two adjoining
closed sides 52, 54 and two adjoining open sides 56,
3o 58, all as illustrated in Figure 9. Open sides 56, 58
of chamber 38 and therefore chamber 38 are secured to
a sloping wall 60 and extends along an adjoining
vertically-oriented wall 62 of a hopper 12. Walls 60,
62 adjoin one another at ‘a right angle and combine
35 with the sides 52 and 54 to form the rectangular
chamber 38 which is closed at the top 66 and is open
at the bottom 82 (see Fig. 7).



30 58, all as illustrated in Figure 9. Open sides 56, 58 of chanber 38
and therefore chanber 38 are secured to a sloping wall 60 and extends al ong
an adj oining vertically-oriented wall 62 of a hopper 12. Wills 60, 62

adj oin one another at a right angle and conbine 35 wth tg&@%ﬁ@% 2 and
54 to._ form M6 Bangul ar chamber 38 which is closed at th nd is
open at the bottom 82 (see Fig. 7). 9 WO 987 25695

PCT/ uS97/ 23172 The Theseliosep fupr toehi€l éfshasmn aapepeurwrss& e or med therein

(see Fig. 7). I%o&ﬁga- euéf@ﬁ?r(mlgat '79” Jﬁg&éégmiﬁdefn pl ace on cl osed
top 66 of chanmbe ure r ement

t hr ou p
bei ng ef f ect uaf é’ﬁlbfiﬁ‘aglﬁ%tféolwe@ﬁr?%ré opgtﬁ%? gﬁg%%%e‘g 9% é;g portion
71 of the housichgmberpddtand madsese chsondh ransrsyrer 68 avdihg t he
pi st on- cyl isndersecarbingat i K8l dFFectuabe@bEl0emeE vopwidtewf chanber 38 as

illustrated in 0 ' eferablyforrred

by folding a si Eﬁ édgla]ég g%%ﬁ? 3 thr?a?ed%b %Eél sﬁape cl osed sides 52,
54 and open si #€¥s58g S8, PG"{%E‘(?YtléBdSB ‘F@“lﬁ-r"@ftéPabl J;/emra@a &heo the

si ngl e pi ece opiaebakcyDlsks tdamibanatcb@sﬂd pisdeiohZon ioied eppn si des 56,

15 58 of chaghef3 Li 0B @ ke assenbly 19

I n each hopper %J%zgl sga ‘Eﬂ’{%tom vval ?'&:r%{%g%f@asposetril g%%%%l{u gr gt o the sl oping
wal | 60 wil%hin hoppEhanber A8 difoRref TP HY rfé°§"“$ ah¥ Bolding Bot t om wal | 81
has a 20 pl asdngperpiece wif lshaeti meuahrnaqmn:har ehape arfi filose80 which is

of suitable sizggabprss! igh %&'o%@haﬁ&eé)fsé hegl oveicdey tipnegf 15ubul ar
val ve nmenber 40 rocat e thr&?ugh orifice 80,

resi W
as illustrat edpFﬁwé ﬁ%l:" wel Eo 3 smg eTEé eEonTH ion of the
bottom wal | 81faikdedheo dﬁmtcéloseﬂ ap@ﬂ 1A% 8§38 end-epan §1tdhe B6it er di ameter

of tubul agsval v 8EMEEmEY @se such that granul ar or
Further forming a.portion'of each valve assembly
19 in each hopper 12 is a bottom wall 81 disposed
perpendicular to the sloping wall 60 within hopper 12,
as shown in Figures 4 and 5. The bottom wall 81 has a

20 planar portion with a circular aperture or orifice 80
which is of suitable size for sliding clearance of the
lower portion of tubular valve member 40, which
resides within and reciprocates through orifice 80, as
illustrated in Figures 4 and 5.

25 The configuration of the bottom wall 81 and the
diameter of aperture 80 vis-a-vis the outer diameter .
of tubular valve member 40 are such that granular or
other material contained within hopper 12 cannot pass
between the exterior of tubular valve member 40 and

30 the periphery of aperture 80. Additionally, other
than aperture 80, the bottom wall 81 closes off the
bottom of hopper 40. ‘As a result, for any granular
material contained within hopper 40 to exit downwardly
therefrom, that granular material must pass through

35 the hollow interior of tubular valve member 40.

Tubular valve member 40 has a port 90 formed
therein, defined by a pair of semi-circular
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other material contained within hopper 12 cannot pass between the exterior
of tubul ar val ve nenber 40 and 30 t he periphery of aperture 80. :
Additionally, other than aperture 80, the bottolm wal | 81 c: osest of f 'élhe
bottom of hopper 40. As a result, for any granular material containe
Wit hin hoppé€ 8@5’25@5exit downwardly therefrom that granul arPCRPRH2 nyst
pass through 35 the hollow interior of tubular valve menber 40. Tubul ar
val ve nenber 40 diasunfpuentfl faigex d2handi a, patief iofedxtiglaypai r of
sem -Circul ar 1QxtenWon88Ld569%4 connecting edges 92 FherebY to :
PCT1US97/ 23172 %e[f‘r{”f eregtlgl d sc?ai and_a Dpair of axially extending
edges 94 connecttg €dgesS82 ‘E#g’r‘g%} 88FFn®a. seni-cylindrical port 90.
As illustrated in Fi §aréblustimrtesi sirofiigyreset ;nd Gakhewisgerfid y 19 in
hopper 12 ir5 t heraapenaasemsipsesl RO HIppBS15 e8P aGHel !Sgleﬂ’aﬁ’& éﬂ%egpen

t ended such that

osition the pi s [ - ¢yl jnder _copbination 13 LS e

Bi ston rod 42pi ?%%)%P%ﬁagfﬁﬁﬁﬁdﬁq&'aﬁg g%?fﬂfd} PRStEbTR a'%i’?/al ve nenber 40
passes the openPHFEORpRtRIF BN iy kiimdeghaptieinardon YRt bs tendmsiedval ve
menber 40 in thisachebhat opsdtidn \Mddmtzhaﬁb@:l’:te”tﬁie@gb_{vnagrfﬁf raﬁidlslflow ?f _
ranul ar materi o] rq_mv)%'% [ r L.nto e hollow interior
gf tubul ar ste %Egga%gm%g%‘\%alirlcﬂ t grge?%M&pqm é sg?gh%}bepeqpefz. 15 Thi s

rough o
confi guratitdn i £FFPUsE? fedhe ‘%W%FE A8. V\ngrf—ht subplar gralve _
pi st on- cyl i nder memkbirnQ i om tifis relationsieth withubhambed 3B, poker 40 is

carried upvardl ggi | dud ' : oye the open
bottom 82I.O At tﬁi(.) Bégg%?ﬁ%wc?}mr%iaiggﬁ%n (?tng?rgﬁ’qs‘taﬁ;erdﬁ t\ééngr of hopper
12 with port QOW?‘ghg’I’olE‘?&eroﬁzt HEtBoEPB MRy dnterdehat Fabydar| | ustrat ed
in Figure 5. AsstemesQ|and gicamwiagdlyatkerat hnoughi outophdroppa2rcannot reach

the hol | owibnt erhos @bntidhidadionahse: MBS 4d 2Adpilus gannot flow
downvardly 25 thropgh, the hollow interior of Uil al Y3l ye;memper 40

is retracted, tubular valve member 40 is carried
upwardly into a position at which port 90 passes above
the open bottom 82. At this position, communication

20 from the interior of hopper 12 with port 90 is blocked
by the bottom edge of chamber 38 as illustrated in
Figure 5. As a result, granular material within
hopper 12 cannot reach the hollow interior of tubular °
valve member 40 and thus cannot flow downwardly

25 through the hollow interior of tubular valve member 40
out of hopper 12. Hence, the valve assembly 19 is
closed when in the position illustrated in Figure 5.

Piston-cylinder combination 18 is preferably a

spring-loaded piston-cylinder combination such that a

30 spring within the cylinder serves always to urge the
pisten portion of the combination vertically upwardly
considering Figures 4 and 5 into the positibn at which
the port 90 of tubular valve member 40 does not
confront the interior of hopper 12 and hence valve

35 assembly 19 is closed. Application of pneumatic
pressure to piston-cylinder combination 18 drives the
piston of the combination downwardly, against the

11



out of hopper 12. Hence, the valve assenbly 19 is closed when in the
position illustrated in Figure 5. Piston-cylinder conbination 18 is
preferably a spring-loaded piston-cylinder conbination such that a 30

spring within the cylinder serves always to urge the pisto ' f the
conbi nat i onWRIH25¢%( | y upwardl y considering Figures 4 and 21«?)%{1%#7@%%9
position at which the port 90 of tubul ar val ve nenber 40 does not confront

the interior offboppest theasgdrihegrethateby Bbvinastsmniport190i 6£cl osed.

Appl i cation of ﬁu@&’fﬁa}.!w}éﬂeeﬁ%@rt& mr&boelagyﬁag@aroncggn\g\%aﬁ& 18 drives
the piston of the conbi natlog downwar dl vy, gal hst t he 98 695

PCT/ US97/ 23172 ¥ ceiri9%e © pF’f‘%&}"ﬂ%reﬂg FoRY s WEL¥6r L2988 of tubul ar
val ve menber 40cpeno tThe pediei nembenfrepainagopdre fiont epi dongfas he hopper,

wher eby thegval ¥€e Yhdiina@ReNprdSsural e appIbes & MRishon0BPDihddy SO 1 0Ng as

5 the pneumatic r.e i ston-cylinder copbination 18. Wen

t he pneumatic p?glélgilsﬁsae o8 igﬁga I%? ttti%eglgﬁ\’lﬁ“?iﬁf¥cﬁr§§§ufﬁelf)i ston vertically
upwardly i n Fi gegekensedandhs, sprteeorsessthg nigtan vembéealdy 10
Dependi ng on t hepwardliy Unarigates i alandeisnothesemndlbisengdedalwd st on- cyl i nder
conbi nati ons 18 elbewqperat ed to open and to close valves 19, i.e. to
nove val ves 19 ‘B%@ween open and cl osed positions. Alternatively, if it is
desired to@ery predepemdizg on gy RaréicRtanmmharisd Bednal&ad nateri al
suppl i ed from aamd \drended)epidfonphdtindesytomstiaratdoriei natmay B8 may be
operated in a RSl cbashLNadd dy 80! AL 3B, dhYel S RQRALI NG s
pul ses of pneunatic pressure are alternatel gp |,§ac'l and relieved .
respecting the ersgulét REBPEDi RTh-2AF Fﬁﬁ%‘? tAgPfon via pneumatic
fitting 96. Fi Qktesrr@tdinels,iif ubt rist deahred ttoy very prbotisednt of the
tubul ar vaiye nedhfacehicsl Sesubest ¢eshdiat atheddddal Nsfhgii & Bopnd 8. IN
this a given hopper 12, piston-cylinder combination 18 may
be operated in a pulsating fashion with the piston
rapidiy reciprocating as pulses of pneumatic pressure
are alternately applied and relieved respecting the
20 piston of piston-cylinder combination via pneumatic
fitting 96.
Figures 6 and 8 illustrate an alternate
embodiment of the tubular valve member which has been
designated 40A in Figures 6 and 8. 1In this.
25 embodiment, tubular valve member 40A has a blocking
wall 100 positioned in port 90 where blocking wall 100
includes a bottom portion 102 and an upwardly
'~ vertically extending weir portion 104. Bottom portion
102 runs along and is secured to a lower one of
30 circumferential edges 92 while weir portion 104
extends upwardly therefrom and runs along and is
connected to axial edges 94, as illustrated in Figure
6. With this configuration of the blocking wall 100
in place on tubular valve member 407, when the
35 associated piston-cylinder combination is operated in
a pulsed fashion, the rate of dispensing of granular
material from the associated hopper may be extremely

12



25  enbodi nent, tubular val ve nmenber 40A has.a bl ocking wall 100
positioned in port 90 where bl ocking wall 100 includes a bottom portion 102
and an upwardly vertically extending weir portion 104. Bottom portion 102
runs along and is secured to a |lower one of 30 circunferential edges 92
while weir POresi26695104 extends upwardly therefrom and runs BFEHE723H2i s
connected to axial edges 94, as illustrated in Figure 6. Wth this
configuration afiddedyvlconkiropieal | AR Hen valasemanbexuaohaisval ve nmenber

40A, when the %ﬁphseaés%%a??%m?iéé %@Ql &d%&o\S?’Kgl Q:%te' Bﬂo{:r&fr? erat ed in a

pul sed fashion | Spensi ng ranu teria
associ at ed hopp@&lin@pdyevekt F’éﬂé‘l’%/nl?°rtl% é@ﬁlmthe hollow
PCT/ US97/ 23172 initesdlor efinthel | elemeis: t4i0a Eabmewhdmibdr 48A is pul sed, the

r anul ar eri I [ I nd over the weir portion 104
g ﬁ cﬁséﬂa E?i’gﬁ' ll?lftfé(d?:g.f\ﬁ@E a! port

into the Iowmterlor the element 40A fromwhich it is 5 di schar ged
through the orifice 80. Wth this arrangenent of hoppers 12 as illustrated
general ly in Figure¥ith ghasdaBrandementepdechoppershd2 agenti on nay be

operated with Cirll)(xs%x‘%'tgg.l seH@p@ﬂy i ﬁdlgﬁeegrlw nlgna, Ofpav th three or 10
n _one hopper

all four hopper of one

does not adver.<}°31 %zfgf 8§t tBﬁeﬁ'ré‘ﬁrgtﬁonl’ﬁ@YcBﬁt‘sg r%&&‘nglglar“t e %l ender
operates to acta}axgéet heopparvie plpaoseqremithl tyo iy sdthothireximr ge 15
material fgom eagh fmﬁpabpb@i@ i 1Riegh AbBed&e WH ehei Ropest Idroned Wi t hin

the framework 14 hel ow t ggelﬂ%xe %sog"&h%d‘pgf%ﬁg{ ?ﬁgg& arreThe wei gh bin

I's mounted for réady renov replacenen 14, and is
supported si ngIQPeB”?t&Wload cell 32 nounted on 20 the panel 30C of the
frame 14. The wei githki noibrel mempEofoerdthy blenderadperites rtca manner t hat

the wveigh bin igghtecthyelby1+adlid eeeledei LMy e 5080 &fldnaide
15 material from each hopper into the weigh bin 15 which
is positioned within the framework 14 below the lower
ends of the nested hoppers. The weigh bin is mounted
v for ready removal and replacement within the frame 14,
and is supported singly by a load cell 32 mounted on
20 the panel 30C of the frame 14. The weigh bin 15 is
supported by the load cell in a manner that the weigh
bin is effectively cantilevered from the load cell 32.
The load cell 32 has a bracket 170 which projects
through openings in the wall 30C so as to be exposed
25 within the interior of the frame as shown in Fig. 10.
The load cell 32 is mounted on the bottom wall of a
box 154 secured to the panel 30C so that the bracket
170 is exposed to the interior of the framework 14.
Referring to Figure 1, there is connected to
30 weigh bin 15 a weigh bin bracket 156 which is fixedly
secured to weigh bin 15. Weigh bin bracket 156, as
shown in Figure 10, is preferably fixed in facing
contact with the complementary bracket 170 of the load
cell 32.
35 A hook portion 182 of weigh bin bracket 156
extends horizontally outwardly from the weigh bin
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The | oad cell 32 has a bracket 170 which projects through openings in the
wall 30C so as to be exposed 25 within the interior of the frane as shown
in Fig. 10. The load cell 32 is nounted on the bottomwall of a box 154
secured to the panel 30C so that the bracket 170 is exposed to the interior
of the framdW@PK26% Referring to Figure 1, there is connecPEWUEYBY2
wei gh bin 15 a weigh bin bracket 156 which is fixedly secured to weigh bin

15. Wi gh bin bbesdlest JaEﬁ,th&Supbemitfrelﬁlﬁgr €hdfsot ?ntﬁﬁ%f laﬁagl y ngg i25

f aci ng cont act Gemgle e |l oad ce

A hooE portion %bg&%&el E rac%gek{)bﬁgégé?( egtdglﬁ?g?—?‘%ﬁ?% ly outwardly
fromthe wei gh BeRcyeplly WQHPE@%‘Q5Er°“' an outboard extremity of

PCT/ US97/ 23172 homiksitadilyt betapdixg mddcepbfylémaraaqf whtitheeda it ment 186
of the wei g bi v Ak elpetafasaboitly oeLhLCallkloygtar dly From an out board
extremty of horizo xt endj por |on I ch engage

over an upstandi ng n@ﬁ °§ EOBT"a‘E'gé't 1?8 FPIEWRIK PEBPEE ove P and

abut nent per m tbigeilfh anidnpast doal pehyt iwedfhrbin idagikehi D561 66 k@ivel 56 t 0 nove
slidably hori zoatsddpiy hBrilehE:?Piy oangsraff@aa@n%eggﬁﬁ@ \le n%Toff the

“paper in Figure10, .to be_p ectively

10 .
hangs on and i SRS RY alngvgﬁegﬁ? r%arﬁq ad géﬁ"llr%'}o'LGSd pPsiianedses the
wei ght | oallof seitdirtomeigh binl khefifectively demos nedaddei®i n. To prot ect
|l oad cel | 32 fremuievestdantom asddle11532. damage cbY1 operad s, | oad cell

e encl osure box 154 as |Ilustrated
?ﬁ ;:;sgm 2f igabLglfgwéggﬂt%%’:?osuér g?eg'gx &%121 15 a\"%uf’ﬁynm%'bm ed to
upst andi ng pane‘f°’ﬁé‘ﬁ’5‘§ shere¥r housi ng 14. 20 _ Posi tioned within and
preferably slidablyToepabuect Moda aerlldz tcmvcsnt 86t hind Bodsipaem X

15 damage by operators, load cell 32 is preferably housed
within load cell enclosure box 154 as illustrated in
Figure 10. Load cell enclosure box 154 is in turn
connected to upstanding panel member 30C of housing
14.

20 Positioned within and preferably slidably
retained by frame 14 below weigh bin 15 is a mix
chamber 20 hav1ng a mixing means which is preferably
in the form of a mixing agitator 22 rotatably disposed
therewithin. Agitator 22 is mounted for rotation

25 about an axis 24 (see Fig. 13) preferably shared with
a pneumatically powered reciprocating rotary drive 26.

Weight of material in weigh bin 15 is preferably
sensed by the load cell 32 which is preferably
connected to a microprocessor at a control station,

30 not illustrated in the drawings, which regulates
operation of gravimetric blender 10 through electrical
connection with the load cell, the actuators which
control the piston-cylinder combinations 18 which
actuate the valves 19, the pneumatic drive, the

35 piston-cylinder controlling weigh bin dump and the
like.
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chanmber 20 having a m xing neans which is preferably in the formof a
m xi ng.agitator 22 rotatably disposed therewithin. Agitator 22 is nounted
for rotation 25 about an axis 24 (see Fig. 13) preferably shared with a
pheumatical | y powered reciprocating rotary dRive 26. Wig
wei gh_ bin MOPE'z?fP%ferabl y sensed by the load cell 32 V\:hl ch @U%%ﬁz#abl y
connected to a m croprocessor at a control station, 30 not illustrated in
t he draw ngs, whi ch Tieg wliatrepropessdi cprcmf:.dylsa\zbn'erasl ol ender 10 through
el ectrical conngg g‘(bqu t‘_hbtlggdgga lmorliRe a6k u &r hgoptrol the

] i’ocﬁﬂ'mo rﬁ%% es 1&9 ﬁg

pi ston-cyl i nder [ofe] nat| qtuat e v pneumati c
drive, the 35 c?fi‘"s’trﬁ‘]'f“’(?y Fﬁ&@r W,%Hli‘tol H’@tﬁéﬂ'a b’r#} ad’t}’rrpaﬁnﬁ the like. 14
WO 98/ 25695 weighing station defined by weigh bin 15F{3®U§8ﬂé2&§72 The

m croprocesgor J?é ldese %’1? Oblﬁflﬂréﬁéi r&@tbhﬁlﬁb%‘?’&‘ opkdab¥ moni toring,
preferably on cont| nu asi mat er | at a wei ghing

S
station defi neopﬁ);%" 115’1dﬁ 18° '“‘%&P tg'r?éﬁsndSSlﬁegb‘ﬁ?ﬁ J}ORREFéhlﬁf n 15 and
act uati ng appr ophe atienysipsioorseori seekaldoninetarsongsge-tiiivegi ven hoppers 14,
the mcropr oces%p&%ﬂr::@ lo¥ aawanga&m%&t g&glﬁ@g@muﬁaqf Bé%h&' gr an}JI ar
bre- 10 sel ectEP G RE Gt SaaRRe Y 1 #ELghBEY &% SreteR s arri ved
at the wei §0 stsglente I“@HSBF— 26 ereh afatibe 6ﬁéPa?‘é‘sV€b>¢°B'P@ﬁGFﬁ@ conponent s
by wei ght basecham aaﬁiﬂveagatpzhdmlﬁgﬁ mmdohetaéﬂanxmtaem tloi n the f o
m croprocessor. r r ﬁgm ef erably
di spensed separ a%er;?&%ﬁggi ggé;?}”@ nr%gpgnéa co%ngﬁé f;aée dr opped
together into Bies € u directly
over the feed tinaaiproicemsprocess nachi ne (not shovvn) used to 20 nol d or

extrude plagtic mat g i gehhl1bl eRdedritd BehBlnent is preferably

dispensed separately into weigh bin 15 and then all

components are dropped together into mixing chamber
20. Blender 10 is designed to mount directly over the
feed throat of a process machine (not shown) used to
20 mold or extrude plastic material with blender 10 being
| bolted or otherwise fixedly connected to the process
machine. The blender 10 discharges the blended
material from the mixing chamber 20 directly into the )
- feed throat. '
25 When exclusively solid materials are being
blended, typically regrind material is dispensed first
according to the pércent of regrind material required.
If no_regrind material or a limited amount of regrind
material is present, then portions of natural
30 material, solid color material and additive material
are increased to bring about 'a full batch weight.
Natural material is typically added second. The
amount of natural material added is preferably
calculated by the microprocessor to leave exactly the
35 right amount of room in the mix chamber for the solid
~ color material and additive material. Once the
natural material-fill portion of the cycle has been
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bolted or otherw se fixedly connected to the process nmachine. The bl ender
10 di scharges the bl ended material fromthe m xi ng chanber 20 directly into
the feed throat. 25 When exclusively solid nmaterials are being

bl ended, typically regrind material is dispensed first accord| to the
percent of WO naterial required. If no regrind materi & sg%("?r’?nted
anmount of regrind material is present, then portions of natural

materi al, soli dcompbeterht aheakxaot welidjhiti ve ﬁné&tatairaar ﬁatélﬁiaeiised to bring
about a full bagg@tvggtyeenl\l%g{lgilm %?'eﬁk ?‘E#Xﬁ& ed second The

anmount of natur

$ nat eri al__added |s%§e erah%/
mi croprocessor TorFEaARYe LEEOEY - t HRA mw5+g]f‘%cﬁ’ﬁl n the nix
chanber for therawiral owiteright dispensedd adl:lotlaxkimnrerialthéi)rﬂzﬁ-nt he

natural matgriabs fsdhdo%rotlbenaaélém %EE@;Q?S@%@&& into WRI8/ 25695
PCT/ US97/ 23172 Cor ‘?ot:.Ed hhe {'ﬁ}ﬁ \Aﬁ\%g $ he natura materl al - that has
been actually di sg%h &hg8: 2 L ’etc’tveaﬂ?tgﬁ'ﬂ% a%$3sed on this
actual wei ght dﬁe‘?%RQﬂf d-lntﬁ’ai‘-bPl‘&q!lgh dansedthe cglage mddneryve Al the form 5
of solid col or estidrietesnater thén idumpREc b i tH mikEn¥eiigdni,n, t hen ot her

ol i1d additi ve R $85E-LBLTE0N0.Ip MELR DTN I the same manner.
C

Al'l conponents are t hen e mx er which is preferably
conti nuoustY runni ng® te chse where Hé%h@e"%@'r sategink ieolusedmaterial is

used in place din gdldcd ofl solidtasliorl masessl,i @l shepPEY Hopershown) is
substi tuted whi Gl Shoimy 2k o @idaRae RN lioRaRed Lyl spense 1iquids at

netered rate. rnativel ecl al I nj ector, % positioned to

di spense net er &F APIGHELE oél?l? 4 trafirpenseiliquify athid maEegRAbi n 15 or
into the m xi ngfaﬂﬁarrbéﬂteapatsmh_ﬂsa r edspddial iigjedton|imay @t erial is
pref er abl yimddembdie ibheaweb 0 siehsedfbeered amounts of liquid

material directly into weigh bin 15 or into the mixing

chamber 20 as desired. The liquid color material is
preferably added to the weigh bin last.
The microprocessor provides the serially metered
20 components and the optional preselected weight of
' liquid color material unitarily to a mixing station
defined by mix chamber 20 by opening weigh bin 15
thereby to permit the materials vertically supported
thereby to fall downwardly into the mix chamber.
25 Weigh bin 15 is preferably opened by a pneumatic
piston-cylinder combination 136, which is controlled
by the microprocessor and is illustrated Figure 3.
Pneumatic piston-cylinder combination 136 is mounted
on frame 14 and is proximate to, but not in contact
30 with, weigh bin 15 so that weigh bin 15 opens
responsively to movement of the piston member of the
piston-cylinder combination. |
Weigh bin 15 is illustrated in Figure 3 in the
closed position. Weigh bin 15 is opened by actuating
35 ' piston-cylinder combination 136, causing a piston rod
to extend. When weigh bin 15 is in the closed
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The mi croprocessor provides the serially nmetered 20 conmponents and the
optional preselected weight of liquid color material unitarily to a mxing
station defined by m x chamber 20 by opening weigh bin 15 thereby to permt
the materials vertically supported thereby to fall downwardly into the m x
chamber. 25WOS5§?% bin 15 is preferably opened by a pneuna®CE&Us723172

pi ston-cylinder conbination 136, which is controlled by the m croprocessor

and is IIIustrabedlEiaﬂrec&rePa%uaat béntpééé U&rC ¥bhAESE 1 PRI aEhQ” 136 is
nounted on frane,1l

4 roximte not in contact Wi th,
wei gh bin 15 soptlﬁg?nv\%r St%laﬁtf 6ﬁ%n§ﬂr‘é§% dnsively to rmverrent of t he
pi ston menber of thenﬁ%tam-mympn@‘é@rtmmmellght Yeimpteriiallti s
illustrated in Ehguweighiny ishatebases posidrinen. ¥ dhudiglylByl en@pened by

oL Lati NG S5 LS I TR RS B o0 10
PCT/ US97/ 23172 ﬁBEPH?fF. by fréee lpadngethriidentifibed capnexalilon3@i t h t he pi ston
or its actuatingetghileris Bessuapéydedriyi andi Pgomflosd ¢at106amaterial at

th hi t rtQr | M _Cr opr ocessor
coﬁt\ll\ﬁljgulslng Zﬁ?%gﬁéé%é&s%%g@%ﬁgﬁ S@&%U\S_hx i CE%%O%Iesgarcel | identified
general ly 32. VBFGRYS 5ge saﬁ38$ r‘Eﬁﬁqrdé& 881 32 with

respect tolﬂraneemre}hd t he m croprocessor actuates the piston 136 to
di spense material aspdd soleaguareshveﬁﬁn%otes Qefialvﬁl \éi% @gﬁexﬁéﬂ?c' ally the

sol enoid actuators of th ?#‘5 re pre er apl control

station within %%t%$%?r§st§’5 ‘ﬁ:t‘? i®s PF g %beYr Wﬁélﬁ?‘érﬁﬁra and hence
i s not shown i ncemerdls stagioni vighin An wnchoséd firameophdckssor, the val ves
and their associéhdsk Fxiohathe ShRérRidY il abhYe IR Ehowht fie Giavinetric

bl ender, bfgng &?HUE%E- ed Bge eﬁﬁ éhe microprocessor, the valves and
their associated actuators are preferably remote from
the gravimetric blender, being connected thereto via
suitable pneumatic tubing.
Load cell 32 is fixedly connected to the bottom

20 of the load cell enclosure box 154 to hold the load
cell in position vis-a-vis the load cell enclosure
box. Hence the bottom of the load cell is fixed
whereas the upper portion of the load cell, where the
load is sensed, is free to deflect in response to

25 loads applied as result of material being in the weigh
bin. Deflection sends a signal to the control
station which actuates the valves 19 through solenoid
valves controlling the air supply to cylinders 18, and
cylinder 136.

30 Suitable load cells are available from Tedea
Huntleigh, an Israeli company. Model 1010 load cells
available from Tedea Huntleigh may be used. Solenoid
actuated valves are available in the United States
under the trademark MAC; the model 45A-L00-DDAA-1BA9

35 is suitable.

Weigh bin 115 includes a stationary open bottomed
basket portion 108 illustrated in Figures 11 and 12
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sui tabl e pneumatic tubing. Load cell 32 is fixedly connected to the bottom
20 of the load cell enclosure box 154 to hold the load cell in position
vis-a-vis the | oad cell enclosure box. Hence the bottomof the load cell is
fixed whereas the upper portion of the |oad cell, where the_|load is sensed,
is free to JEPP¥EY response to 25 | oads applied as r eshY VU 2R er i al
being in the weigh bin. Defl ection sends a signal to the control station
whi ch actuat es wherwabasisetloritionghosalsealtsd visisie danFighténg. the air

supply to cylin : loisNEET o AeF: i cells are
avail able from ggﬁg‘?} uonﬁ%ncﬁ'olaagslpsr aeriagggrrf)%zﬁm?d,%dgﬁ%gl é}Taai)]!l'ad cells
avai | abl e from ¥&GRP 7 FEGRtNAYI bEPaTs Bartiona fnsionatedt ¥0wval ves are

available in thélmnime%ﬁrgitratsesluadérlz.heTheadeprmﬂ_ﬂﬂﬁ@atthea nglel

45A- LOO- DDAS- 1BABesSto teveiWe! gBLBu1 A InARBE A ; Iand %It.ulgﬁélf%St ationary
open bottoned bﬁke{dpgorfolronfl 8 |]LI ustraggd i Fiqgures 11 and 12 17 WO
98/ 25695 qd » TTOM above, with the granyedr| 797> where

basket portion kedng ssunplded Srpneone) ofi pare S IRwplees p2rtion 108 is
preferably formed ofpsdieal 108t 8lirthdd iRlca0dés e vedRYch portions

designated 110, ' I qure nd 12. The .top _of, bas 108 is 5 open
to receive ranﬁ%élr%gér%fdgrl gﬁ ié%éw% | (r)nr?gf’ffl "-rrfeq%lr&ch?olT(,g 3+ oM™ bove, with
the granul &P maf¥i¢ £f RaskgtsLppl ard & ventierllyr feyeehottengharisiel2. Basket
108 further incilglest oz wehercaldey ofl bagréedicg.de 114 which nounts the

bracket 156 at one X gyetl %?OE%%&E%@%%%%%%&%%%EL%rl Jaddieshortened

side 116 at the_other side o . er 1rcludes a
sl oped downwar dF3F¥E ST LeGRs 4L8. 1Bhe PREtYB QT hagkebat®®t 208, as shown in
Fi gures 11 and difown simpfdgutres pkl rard dewniarabelb to peomd tofdaravanidar and,

optional lyasli ogidl @H @ranular and, optionally, liquid color
' material, out of basket 108.

Weigh bin 15 further includes a dump flap
designated generally 120 in the drawings which is
pivotally connected to basket portion 108 so that upon

20 pivotal motion of dump flap 120, the contents of
basket 108 are dropped out of weigh bin 15 and
permitted to fall into mix chamber 20. Dump flap 120
is illustrated in'FiQures 11 and 12 and is also

_ clearly visible in Figure 3.

25 ' Dump flap 120 includes a pair of upstanding wall
portions 122, 124, both of which extend generally
vertically upwardly from a planar bottom portion 126.
Dump flap 120 further includes an angled bottom
portion 128 which is positioned at an angle to

30 essentially complementary fit against sloped
downwardly facing surface 118 of basket 108, as shown
in Figure 11. .

Upstanding walls 122, 124 of dump flap 120 have
apertures 130 formed therein on a common horizontal

35 axis. Apertures 130 receive pin, screw or other
pivotal connection means for pivotally connecting dump
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material, out of basket 108. Weigh bin 15 further includes a dunp flap
desi gnated generally 120 in the draw ngs which is pivotally connected to
basket portion 108 so that upon 20 pi votal notion of dunp flap 120, the
contents of basket 108 are dropped out of weigh bin 15 and g zg%it
fall into m™OWEBer 20. Dunp flap 120 is illustrated in Frgures and
12 and is also clearly visible in Figure 3. 25 Dump flap 120
includes a pair £bép U0 siedibagkes| 10pdiitiongs §2@1il142 Kpehsiresf 198i ch extend

general |y verti ggihda L&RW%&%% &i@mﬁﬁldi"‘%ﬁsheﬁtmport ion 126. Dunp flap
120 furth [ 'ud tt |t d at
angl eu'[ 0 g(r) ! ngsgeﬁfz?%}l’gfr&g(SﬁpFeﬁ%ﬁf’g #rﬁ‘@h%%swsﬁrbb‘é’&tgﬁahﬁ?gfy .

facing surface et@endidmgostionsef apsirodingnwal hukd4 PE duppt habng wal | s
122, 124 of sduni?26|fé) al 20 aveaapeitad a34]30nioh gl grhdeeaB19n a comon

hor| zont al a?%?d plln &%Fru_lgﬁ t;_1.30 r&céelaveag (E%elsactr%fgr/ot her pivot al

connecti on mean@e y Connect 8/ 25695
PCT/ US97/ 23172 pivgrirmp the §A§Re%2%8ﬂ{aﬁwagh°s¢% |kaskeseiPBres 132 formed
in sides 110, 112 ofmMdamedt ih08c11d fadaedphed YK toff Hramst Leyi 4y of an

upst andi ng ext egfi‘%\__ﬁq__rﬁt# gﬁ Qg_gﬁlpétg’:lnq_l ng %%Or}%@qu hadymp flap 5 120 is

a flat head rive prefera gpoleonto serve as
an oper at oFoforc‘b‘P]%ﬂa}tﬁg’nt ﬁésW’é@tﬁ@%%HVeﬁ% ith& Lg4¥ReB - 108. Mount ed
in solid side ppistord(ldhdbrasemiihatdeni iBasis giwfdrabiygneentedis a

pi ston-cylinder, ac%li'}i‘t'aﬁiéo{‘hﬁéﬂéa“ﬁhﬁd ﬂﬂ\%@é al38 t'.{‘%f gue 3.

Pi st on-cyl i nder_ conbi nat | ref er abl unte usl sui tably
t hreaded nut, iPHudidta PReg; gihiens spgag ﬁ%tarrﬁ'mf@rd@@ R/IE: R engages a

t hreaded col | arpgoriaropfopipten oryliridend gombimdti ivat i1 pB36tpudingidi ng

15 thrbugh an aperture of suitable size in side panel
30A. .

Affixed to the end of a piston rod extending from
piston-cylinder combination 136 is a preferably |
plastic, such as nylon, knob 138 illustrated in Figure

20 3. '

When material within weigh bin 15 is to be
dumped, piston-cylinder combination iBG_is actuated at
the control station by supply of pressured air
thereto. This causes the piston portion of piston-

25 cylinder combination 136 to extend, wmoving to the left
in Figure 3. As a result, knob 138 contacts the
operator 134 which is fixed in the upper extremity of
vertical side wall 130 of dump flap 120 thereby
causing dump flap 120 to pivot in a counterclockwise

30 direction, viewed in Figure 3, about a pivot point
defined by pivotal connections mounted in apertures
130 illustrated in Figure 12.

This pivotal, rotary motion of dump flap 120 in a
counterclockwise direction (considering Figures 3 and

35 11) about pivot point 130 opens the bottom of basket
108 permitting material contained within the weigh bin
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15 through an aperture of suitable size in side panel 30A. Affixed to the
end of a piston rod extending from piston-cylinder conbination 136 is a
preferably plastic, such as nylon, knob 138 illustrated in Figure 20 3.
Wien material within weigh bin 15 is to be dunped, piston-gylinder

combi nat i onWPB255,ct uated at the control station by supplRFESHREZR ur ed
air thereto. This causes the piston portion of piston- 25 cyl i nder

combi nat i on 136aépired &yd quipvEDgp txd Bedl BAdkét) 1oedebedBop Adntd Mesul t,

knob 138 contac{ t% Eg&%e%% which is fixed in the upper extremty of

vertical side wa?ef q.%«fe u |'ap 120 t hereby causing dunp flap 120 to

pivot in a count er cINREEWEEBLIHROD dh 3 olYNCOREASHS] oPRTFEQEIEB B, about a

pi vot poi nt defwhesd p:i;stpinvcymin@emrmﬂinasimmﬂed;asnba?@rédﬁlfaﬁeﬁolzo _

illustratedgin 5 - Syl sal, L0 f o] u ap in a
sin Sgune Wmpidi oﬁé%ﬁﬁ:%h.léiﬁéﬁih lg%%.SSA %ﬁ%

count ercl ockw se direction gcon5| gure about pi vot

rin
poi nt 130 open<LHHRF B3MESm Pe’b%s‘t&f‘°lg§yﬁb‘l’?l}r 3G habet¥esn cont ai ned
within the wei gredghn biga 15 §@iI8IRH638. A spring (not shown)

PCT/ US97/ 23172 wiafddre Gl @yag 11PR1L2RWARE haskal A8 Lnglpp into the
m xi ng chanber 20.. Note that knob 138 only contacts operator 134 when

pi ston-cyli nderP¥OHI R4t i on 136 has been actuated 5 and the dunping
operation #& takingWsigbebin A5 dld conherted s loadecell Shahyopghcal
contact betweeranveipghthira 19 @csnd%eaelﬁ&geﬁmtfggffaﬁ& 15432}949% E: ﬁsig ?grrp
conneoted to- | CiEieEREaEy D dieRa b R Y. o 28t Hpasmabedanel 30C of
franme 14, by cdmdueRedPar yOrher iaisakbie peans dor meuntingsmedobd in Figure
10. O her suit &dine 18eaaspéctimpWoadngeY®i P are disclosed in
15 pending United States patent application 08/763,053,
filed in the name of Stephen B. Maguire on 10 December
1996, and pending Patent Cooperation Treaty patent
application PCT/USS96/19485, filed 10 December 1996 by °
Maguire Products, Inc., the.disclosures of which are . -
20 incorporated as reference.
‘ . To afford thorough mixing of the blended
materials deposited in the mixing chamber 20 by
operation of the dump flap 120, mixing agitator 22 is
rotatably journaled on preferably transparent,
25 removable front panel 17 of frame 14. Panel 17 fits
closely along forwardly facing edges of solid side
panels 30A and 30C and is fixed thereto via quick
release, hand-actuated clips designated generally 144
in-Figure 3. These clips are mountingly connected to
30 a horizontal bar 140 extending across front panel 17
at a lower portion thereof, which provides a solid,
preferably metal receptacle mounting for journaling of
agitator 22 in transparent removable front panel 17.
_ Fixed rotatable journaling of agitator 22 in
35 transparent removable front panel 17 provides an
importan; safety feature. If an operator removes
front panel 17 by disengaging clips 144, agitator 22
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bin 15 respecting load cell 32 are disclosed in 15 pendi ng United States
patent application 08/ 763,053, filed in the nane of Stephen B. Maguire on
10 Decenber . 1996, and pendi ng Patent Cooperation Treaty patent application
PCT/ US96/ 19485, filed 10 Decenber 1996 by Maguire Products,

di scl osur esWO9BEPH%h are - 20 incorporated as reference. P#éﬂ';?%#lgf

t horough m xi ng of the bl ended materials deposited in the m xing chanber 20
by operation of rédueinkirixdeldapo 12ontripaned 2Yidmd @isdBgages ofvdnbl v

journal ed on pr r.aly [ : 1 vh SRy ab! a5 | 17 of frane
14. Panel 17 ftla{lé; %o%&gl ;1/"% gﬁgﬁggé%lrn\é?ﬁf”éfam n.%' gaéggg%?&gg%o 'si de
panel s 30A and 3L L FemOVeAxERoR tfé?eef’ﬁxvggarﬁﬁﬁrc Or Whene¥er Hihtact uat ed
cli ps desi gnat eshrgElnarialilsy révidved fzioqqubdeded igse Chipspaseidaxinin ngly
connected tg 30;poi-hfd 2208, LffankdgeCXheninQACLESS 35 Mlafanel 17 at a
| ower portion thereof, which g{‘ov%’ des a sgl | d, pref ﬁ.{:i‘bl nmetal receptacle
mount i ng for j oty 35t PARRL &t oS 3OV R TS a8 Ye%‘ff\‘ﬁé X% ront panel
17. Fixed rot ateditagtomithl payidfsisls panets B304 angs530Ct r dHmypew,edtf renovabl e

[ront panel 17 g Gditonnzbdbnts ioal Blandaiug. osnbte Aoz o o oroves
PCT! Usb 7/ 23172 TEHRIHET R b0t - LBAREr WP at4o0r SeMEhes) RS ¢ he
rotary reckproRashgethoved- neans, di scussed below, and is removed fromthe
m x chanber 20 wheneaerillluettapedidn Flgiuses erm\emd fapnaddweiudar 280. This
provides an 5 ix}%e%agtc R%Fh’ SN ﬂﬂfiér(‘ 1%'%%:1@@&%9&&2 ofeases -
rotation as panel 17 1s noved even slightly away from contact wth solid
si de panel s 30/8Rale=33¢8 pEheRrding rafifhly AW™ardd¥nelersfi¥e bl ender 10,
there are no nBatendiagt 3ohgitwdinadily ajony tHeeouteonéxipavelti®s has 10
been removeg. Ase idddishr @bblel mdd QReCRidSr A1k 158 HR AP Textend
: longitudinally along a major length of central shaft
140 and are curved radially inwardly at the ends of
rails 150 which are remote from front panel 17 when
the agitator is journaled in panel 17.
20 Journaling of central shaft 140 in front panel 17
is accomplished using a plastic, preferably Nylon or
Celcon, cylindrical bearing membex 152 illustrated in
Figure 13. The left end of shaft 140 (when
- considering Figure 13) fits. into bearing member 152.°
25 Mixer rails 150 and particularly the curved, radially
inwardly facing extremities thereof 151 stop short of
center shaft 136 in order to provide clearance for a
coupling member which removably connects the agitator
22 to the rotary reciprocating drive means. '
30 To facilitate removal of front panel 17 from
blender 10, and to provide strength for journaling of
bearing member 152 in front panel 17, the metal plate
or strap 146 is affixed to front panel 17 and provides
a position of attachment for clips 144. A handle 156
35 is mounted on strap 146 and provides convenient hand
gripping for removal of front panel 17 when clips 144
have been disengaged. -
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I ncludes a central shaft portion 140 with a nunber of spokes 148 extendi ng
radially outwardly therefrom Extending |longitudinally along the outer
extremties 15 of radial spokes 148 are mixer rails 150 whi ch extend

| ongitudinally along a major length of central shaft 140 a ved
radially i nWé%ﬁW’ﬁt the ends of rails 150 which are renot Msr%/?#é%t
panel - 17 when the agitator is journaled in parel 17. 20 Jour nal i ng
of central shaft 14MAgitatoeng2pimeaelrilén $nas ceampddrsited usi ng a pl asti c,
preferably Nylo yi-d | ri a}g;b illustrated in
Figure 13. The ?%ﬁpﬁﬁg?gégaﬁ%%%?mﬁgﬁéc%ﬁ eri ?15 I%(ll;’@?}lfée’4 13) fits into
bearing member IBME F¥is gd deiingd by; égnbral p%ﬁfitc&# rF‘i’g‘?‘Pﬂé‘(ﬁ’j‘rved,

radi al |y i nwar diyg¥eacifhngbertr2n@e ianst thenecvéverigesst optashbug iof thenter shaft
136 i nt orflﬁs t CopsenAtde dqhseaff&@ea{&roughcaﬂml&gﬁt _mznagsum'fdb.r erm\égbl y
connect s e a r Leci procatin ri neans.

To facilitate ?iéllrlr%‘%/a S %%C?ﬁg%{]&béaﬁﬁ %‘?fﬁ?o lé'ﬁdglgaﬁﬁ,yirhf‘wgprovi de
strength for | otWhamevgasicatly i diviednbéstamcylindesnecopbindtions t he net al
plate or strap fdddipgrocatinges ftacK tenwhpened gdihizndgpapvigles a position of

attachnment for &Aﬂf%st;htje‘é‘l- fhf‘é‘. giq’feé?‘gaﬁé isiasgr{@#?léggdo&est ra%%)l 146 and

provi des convenjent hand gri ppin ~renpval ane when cl i ps
144 have bi®n A3ARFLGET. op1the Sxfeyipysehm rear panel 30B of
PCT/ US97/ 23172 fxpneatldr i82positdidny ¢ proaidmruoaxikd deivirigpcatingly rotate

so that agitat Oforkd iRl BECSafRME, 3% s 24 defined by central shaft 140
t hrough an angl e ofP%bout 2%00 and thendrcg%%lrssgs, rotating in the 5
opposite direction tEPEUERT 5P g BPC BRARPLFE. 2FHFREIS 22cEBnpl i shed by
using a drive rengezdphacaning wotphdonal i dxilvey ménns ebs psividedy| | nder _
conbi nati ofs r e} B @eabl sy ?as*s'&{blgohwi&@ 1Rl Bhans&eele inenbagect ed. This
drive means is &Bﬂgﬂpgggsfglﬁéé¥gég& generally in Figures 13 and 14.

The smaller of the two members forming the coupling is

a shaft 158 which is generally cylindrically

configured with an axially-extending flat 160 in its . .

20 cylindrical exterior surface. Female member 170 is of .

generally cylindrical configuration, with a bore 172 ..
having a longitudinal bore 176 extending the -
longitudinal length thereof with a complementary flat
178 formed in bore 176 for fitting about the driving

25 shaft 158 providing the source of reciprocating
rotational movement for agitator 22.

An important aspect of the invention is the
feature wheréby the valves designated generally 19 are
entirely contained within hoppers 12 and are fixedly -

30 secured thereto. As a result, when an operator
desires to change a hopper, all that is required is
for the operator to disconnect a pneumatic tube from a
pneumatic fitting 96 (see Figs. 1 and 3) on a given
hopper and lift the hopper off of the supporting

35 outwardly flared cradle 34 on which the hopper rests.
Note that hoppers 12 are not mechanically secured to
the remainder of blender 10; this is not necessary.
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10 IS mounted on the exterior of a rear panel 30B of frame 14 in position
to provide coaxial driving rotation of agitator 22. Means for coupling and
decoupling agitator 22 to the reciprocating rotational drive neans is

pfovi ded 15 by a coupling assenbly having male and femal e nenbers which
are illustrewossegeserally in Figures 13 and 14. The smal | erPGHUSH@I 00
menbers formng the coupling is a shaft 158 which is generally

cylindrically [ i | adsl - ext | fl.at Lnjts 20
cylindrical extcvgljr&'lI o%{{se%??\gcghfaﬁ%% Zéln%ﬁg‘ér%{%&ggalg? g_e er{':;lln'lléy
cylindrical cor@¥ff%alidna @PifkcHyect F2LhIRG RPCeiVoRGi R udi nal bore 176
extendi ng the |pmsinatdicnalinkengt condmrteal the blendenpkenerndhry flat 178
formed in bore J/& fl dd thengidboplcyiaadt| a&mréﬁionsb@f&iégagx pr oV di ng

the source of reciprocati ng rotational novenent for agitator
i mport ant  a3pectaPt HIRPSnd8ntion is the feature whereby the val ves

desi gnat ed gener al | yTHED iategeali canstmwhiaonnet] thiet Wadvhoppdrioizrand are

fixedly 30  segddeatbiyPeth@cs &fcr? VAW Lo MWOSRmMRBRE! gl es to
change a hopper %Ih]ltt hat |s.req¢u red is Egr t.he operator to di sconnect a
pneunati ¢ tube FHd it HASTREEREST i HIERGT - 0B P ERRY ﬁ‘%&'? HRHIHHRE a gi ven
hopper and |i ftside wadpyesr tof be otounteds dppbepperp -35Thigut wardly f 1 ar ed

cr aﬁl e 34I :F@ Whi £d1 it tR@PBBaNG B Of N‘a}?eetbﬁe hgpgareSué& A t'h?'ft

mechani cal |y segur 0 e I I ' s is..not necessary.
29 WO 98] 252@% %dsetr m%ggl{/ Hgécf].%mo‘?re H1§ r}go%pe;- ha%bnié HEV5897/ 23172
The external prighAfaiviadve epdngubl:Ftottec aRAtIRD OPPRE RrEIRg bl y a

qui ck- connect fgnidlleg eCethengdes iredl Bake cvalvee iA8iconplndd .Nng Thiae bl ender

control stati O'H:{&gkir&gl %ﬂr&ﬂﬁ&aﬁéf‘%%%ftgggé@féoﬂ@rlguﬁéé i 5  each

hopper 12._ The I nt const yucti.on val ve an opper assenbly
pernits eath vadfeH olﬁetPéﬁD%"é'q“ﬂﬁégF%‘F‘F‘iF actuate a valve and

injure themselves when a hopper is removed from the
blender. The valve and the shut-off mechanism for
granular material simply is not present when the
hopper is not in place. Once the hopper is in

20 position, an individual cannot insert the individual‘s
fingers into the way of any of the moving parts of the
valve within the hopper. o

The air cylinders actuating the valves are

preferably spring return air cylinders; internal

25 springs act to pull the cylinder pistons up and pull
the rods attached to the pistons into the upper
position, creating a shut-off. When the tubular
members 40 are in the extreme upward positions, no
material can flow downwardly therethrough; the hopper

30 is necessarily closed at the bottom and can easily be
removed from the cradle formed by the diverging guide
flaps 34 without spilling any material that may be in
the hopper.

In the variation of this valve which is

35 illugtrated in Figures 6 and 8, where the hemispheric
or half-circular opening in a tubular portion is
covered at the bottom and has a wall running upwardly,
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with its associ ated hopper, thereby permtting various size valves to be
nmounted i n hoppers. This 10 facilitates changi ng of valve size by the
user so that the user nerely need renove the hopper having a given size

val ve and substitute another hopper having -a smaller or other desired size
val ve in itwosisaseds The integral val ve-hopper design al so RAFPIBEAMIE to 15
safety in that individuals cannot actuate a valve and injure thensel ves

when a hopper Iéhiserm;\b%(iawoqunemb%ed@m Mé B/@Ifé%@@eca@@d&mﬂ of f
mechani smfor g (_A mat eri al r%yy 4 sent. _when t he hogoper S
not in place. ?f'g "t“ﬁ’etﬁoBﬁ‘éY“?%v Zﬁccu’ﬁ%%?t BEWazH PREPXARL AT cannot

i nsert the indinathgilals fWhgnrsu¢lnta§=CNMetmyefcﬁrmgyO@f maperialiimy parts of

the val ve withidedit@d)0RP8ExroR el it e&Y kP dieE Sus’iﬁ bat tRE 6@ 42l ves are

preferably gpri return_apr | i nder s terne springs act to pull
the cyli ndes @?“o coﬁlngﬁés Cl?{ SOCIaEEga?JtSaC%ed to the pistons into the

upper positi on creé&h%@lgt@%tﬁﬂﬁﬂdﬂv\ﬁ@ﬂmw%Qibl}lsaﬁsném?@m are in the
extreme upvvard POsigriceaged Ol #Ed WriizhlCa) péami viawawane| yistw aldrough; the

hopper 30 2GES S rltgy %qfsjlver Ehgeggﬁ e%o%glggn E"?SI |y be renmpved

fromthe cradle or me 9 hout spilling any
materi al that rﬁf*‘%"l‘:ﬁtﬁﬁé ®f e tuPH ?ﬁe"ﬂﬂa‘fq &Fﬂﬁ’ﬁrof%hl s valve which is

35 il lustraoed charieguBesis stk ibnawer £ittindarospdethe or hal f-circul ar

opening in at v BT tq ..has a wal |
G roRa ) T T e oS AR B 7 Yl ve

runni ng upwar dl

nmenber 40A may %/fé“’tr&?]l 5PoRIPRRF JiF - anH"HBV\FP? & nga B¢ eIREET at e
downwar d net eri4fy ohenavaivelmenliean4dusbves o @ind dewer | chpmifexrmdBerial is
desired, a strokadwsgk8hul®Y mite43ad €9 diter @dbdZar valve member

1s 40 only when tubular valve member 40 and particularly
the port.so therein is below the horizontal edge
defining the lower boundary of chamber 38.

Preferably, the valve member 40 is reciprocated to
facilitate flow through the hollow valwve 40.

20 One pneumatic line preferably goes to each hopper_
12 with a quick disconnect fitting to allow the hopper-
to be removed from the blender. Air is pulsed back
and forth by solenoid valves. Since the piston-
cylinder combinations have spring return pistons, only

25 one line is needed to each piston-cylinder
combination. This is in contrast to prior art
gravimetric blenders in which two lines are provided
to piston-cylinder combinations driving the various
slide gates and other parts of the machine.

30 In the instant invention, the pneumatic supply
line goes through the side of each hopper 12 and
connects to the piston-cylinder combination within the
hopper. Removal of the hopper and piston-cylinder
combination is facilitated by disconnecting the

35 pneumatic line at the quick disconnect fitting 96
provided on the exterior of each hopper 12 and picking
off each hopper 12 and its associated piston-cylinder
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5 which connects the associated piston. The piston-cylinder conbination 18
I's desirably reciprocated electronically, permtting the piston to cycle up
to six times per second providing the reciprocation of the tubular valve
menber 40A. 10 Chanmber 38 is stationary, fitting around the reciprocating
t ubul ar val we oymsédsr 40A and bei ng secured to hopper 12. W PEY/USE/281MRul ar
val ve  nenber 40, when val ve nenber 40 noves up and down, chanber 38 all ows

granul ar materi r | A og t ubul ar
val ve nenber 40%néd&pl§p§1?cgwp# i he %?fgg %ﬁe}%g’}nﬁ tlégy *s¥e?ﬁ‘£'

hori zontal edgePRfAfha¥ R§ LhEC ?Gmﬁrﬁﬁﬁd% Hafb&radae ﬁ?’é‘f‘%‘?abl y, the
val ve nmenber 40at stheediopr of abkendex flfLc blyi theegwﬁida/vﬁ]mpsugh t he hol |l ow val ve

40. 20 One  PIEidimkirC i by a&a{tefa%?aewogoa%thw%%ehohowe{n 12 with a
qui ck di sco nect flttll’;%étoa er to .be r%gg d fromthe
I

bl ender. AP is-PuRREYHAER ] &?%rsﬁ?aﬁi B?e i *&Fnce the piston-
cyl i nder conbl rmemtsbrhé@é Eori openigicuthepfvmp nElapo 2P of weigle |ine is

needed to each m&tlm-cﬁltﬁdﬁismmﬂahaeﬂ ca_rhbﬁldtidnnlggnéﬁésl&nékp prior

art gravinetric der. l.in & Vi I ston-cylinder
conbi nati ons dr}é\?él r?gr}l és:a\hig \IA%Lé tm%efrg e a%c‘:l %nlg gfr.‘?ggo* t he

machi ne. 30 no e’ﬁﬁ“ﬂ@é Fﬁ%’@%{‘?ﬁlqm\'i@nt"%ﬁh kin %né?ﬁ&?gctb%lppl y |line goes
t hrough t hgosi d@exgmﬁ:@cbrbeé@@raﬂdz thede 0P8 L Ct e ded 1tshaopt:ﬁa1@£e 4 i nder

conbi nation w t%m ghgggﬁrasﬁ{f %lmagictfﬁh@%gg:‘ifodﬁ@gn %ﬁon cyl i nder

conbination is dIS onnecti n neu Ic line at the

qui ck di sconnect*¥3% t’-lnt’ié’ QBep‘f’%’tﬁ}Hé’@ ERCFREUEXt eri or of each hopper 12 and
pi cki ng of f each hoRespetfingdnitingshenbat e2p pimsitkingcghanmder 21 WO

98/ 25695 is equipped with a curved s:x.de and IJD@-E@HS%ZM&EL?&%GW' y 18

whi ch i ff Y ni r ir I ff
fro% t hZ' g}gdfesfc gn ouantgu oaisi?le mXxJ.ng cha¥nber Tltmfg cgjt.u:'veect y o
' member is visible in Figure 3, and is sometimes

referred to as a mix chamber insert slide. The slide
rests on a plastic saddle 184 which is visible in
Figure 3 and is secured to the metal bottom 186 of

20 frame 14. Solid side panels 30A, 30B and 30C of frame
14 are preferably welded to bottom 186 along the three
sides of respective contact therewith. Bottom 186
preferably protrudes forwardly relative to sides 30 so
as to provide a bottom support transom for transparent'

25 removable front panel 17 when panel 17 is in place on
blender 10.

Yet another feature of the invention is with
agitator 22 being journaled within and removable
unitarily with transparent removable front panel 17,

30 there is no need for any interlock between front panel
17 and the drive means providing the reciprocating
rotational drive for the agitator. Since agitator 22
is removed with transparent front panel 17, whenever
panel 17 is removed, the only moving part remaining in

35 the mixing chamber is the rotating shaft member 158.

' When the blender of the invention is used, there
is preferably a single controller provided for each

25



at the top of blender 10 by the guide flaps 34. Another inportant aspect of
the invention is in 5 the provision of the separation of knob 138 from
operator 134 for opening the dunp flap 120 of weigh bin 15. Wth

pi ston-cyl i nder conbi nati on 136 and knob 138 physically separated from

wei gh. bin 1YO#9% i s no external connection to weigh bi n ISYH 1A%t he 10
wei ghi ng process and therefore, there is no chance of sonething such as a
pneumati c |ine hlendetudinng ammtrcbrstiantiont &e avedegloiteglpcaedurshe Respecting
m xi ng chanber égktﬂalwngaﬁaaﬁi@foﬁ@%cb§s§ﬂLﬁf@%%}dﬂhk?aﬁeCﬁg ed side and
bot t om nmenber V\/mcq: ]dg Fhl dfs |nt°% %g oui of the inxing chanber. This
curved member iCHHTEHPE FRE A% ©F, FRLTRAINES HEstPer¥ed to as a mix
chamber insert withj&novhe targrr raxsvdmebric Hlasiderssaddl e 184 which is

visibIS eling! gure 3Nf|&|&dr%§1$@c§1hﬁo &Qg&@oghﬁcmljﬁr@ulhiﬁéoﬂé%?f 28| fr?ged
14. ol id side ‘ an of . frame are preferably wel de
to bottom 186 aﬁog%gi}%tl Sgtﬁ?e‘gerBl’dé'se fs?%jsjpe?{ol 5560ﬂ?§6taﬁ IRHSK th. Bottom
186 pref er abl y GFPONGRES - f BAVRRI I9pntapiled ta deyedesoBBsmst st ofprovi de a
bot t om support theansesalf bletd anmpatest pRbsing eF@Yah! 6f f4 Witseanel 17 when
panel 17 is in n 40 .Y r_f e of the invention is
with agitator 2@%&?&% E%h?na elc?]h Wit h? g%c? :&(;%nSvgg{i#h%él)tvaeﬁﬁlﬁn\M th
tr anspar emt?® r eftfv &5ee THPBIAL pide Pembey 404 @per éliustmntacbd™ or any
interlock bet whiguireent gaded. 1Znaaddltibonditoseoeansdditoiied,ng the
reci procating nkahieBake dids 1figerbhes Agiats, &P&%ﬁ%#e%oanaz s

ane

renoved with transparent front panel 17, whenever p I'sS renoved, the
~only noving paf‘?‘,er gﬁ%?n??@eqlﬂ‘e\%éleegt hR B hsdy 18nSWER VSR t WE€TWot at i ng shaf t
menber 158. Whemalheanbentteringo phestihverdsionbilends qukidzhere is preferably
a single amtralhainglovided for each 25 WO 98/ 25695
PCT/ US97/ 23172

Using the modification of the tubular valve
member 40 illustrated in Figures 6 and 8 and with
pulsing action of the spring equipped piston-cylinder
combination 18 allows very fine feeding of material.
20 If air pressure is reduced to piston-cylinder

combination 18, so as to soften the severity.of the

reciprocation of the air cylinder, the air cylinder
can be regulated to a point where as little as two to
three grams of material per second can be accurately

25 fed and feeding can be repeatedly controlled at that
rate. '

Another of the important features of this
invention is the compact size of the gravimetric
blender. The compact size of this blender facilitates

30 use of this blender with very small injection molding
and compression molding machines and with small
extruders. The small size of the blender in the
preferred embodiment of the invention facilitates
dispensing of exceedingly small and precisely measured

35 amounts of plastic resin material and other granular
materials, as well as liQuid color if that might be
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bl ender in a control station at a renote |ocale. The controller and

m cr oprocessor preferably are not nounted on the frame of the blender as is
the case with known, |arger gravinetric blenders. 5 Mat eri al
conponent s whi ch shoul d be fed and controlled in very, very, lm}b nts
such as col VO&MS¥hents, may be controlled to levels of 3%% i/

total blend when the pul sing action of a piston- cylinder conbination |s
applied to a nodidsieedvessa gm0 of thet hkesdibuicar supbipingnderh 40A as

illustrated in Féngirleﬁlo%gﬁgl ,&cﬂﬁe@dghalg&g&qul or additives, ultraviolet
stabilizers, inhibitaqrs rengt heners, a sonetine need to be fed
in such very, very s F® rﬁﬁf:#sr '"B?‘g‘é??rtt Pésr‘ﬁebf"éﬁ%‘ét’rﬁ’}’or to 15

mol di ng. Usi ng theeperdi 12 care cight tihehes bzduaresakyeherewprer 40 il ustrated
in tFI gur els 65& a”da:&ﬂr%ﬂ&tt!ﬂéé fkrillig}e%ﬂgtﬁ%l 12 cm‘n&tféa 59r&ﬂﬂe19éﬂﬁr{3@@(1nl -

pi ston-cyl i nder conbingti o al | ows v f eedin eria

If air pressuresf?ul’rgd ced 1% Closeoﬁpgf/f?n%ote nﬁl %gt?o%acfgi so as to
soften the severhiappegs., tﬂéthe%f t heppeyrs th??énal pnty| abeiyy onere air

cylinder can be lehaiﬁdhtép&'tpoﬂbuMQrfh afm lovelrh®l afiatiunt erildihee grans

f t | t gl d b
P pentoal y com SFFRRleR Tl AR LY 8 1o Fhay 0l B LbER JMGRR DO
this i nvent}®n iand Reeceiphich dichesoin: Hee g?"ﬁfleﬁé'??il E‘“‘b‘PW ofhe conpact

size of this bl e@ednfrantionates 30 use of this blender with very small

i njection nolding ang {ﬁ@i@f:ﬁﬁs't@x% E@EH&@E maq:ryen §e?@ijré!\it h smal I
extruders. The sgg g§3| zZe he .bl ender in err

ed err}rg rrent of the
i nvention facili nERE stlt"ﬁg IB‘VeE'it%’édﬁ%@TefysﬁﬁT‘?a%&dmp
measured 35 arfoutbhe prefrmxsd embedimemtnt e:heablandentmrort}mabbat

materials, g5 Weljent§y-twdUikbhed Srohl thdaloglicdhthBehdfpers to the
base portion of the blender frame. This twenty-two
inch dimension is indicated by dimensional arrow C in
Figure 3. The pneumatic piston which preferably
actuates the weigh bin to dump the weigh bin contents
20 into the mixing chamber is preferably about eleven and
five-eighth inches above the base; this dimension is
~ indicated by dimensional arrow D in Figure 3.
Utilizing the reduced size gravimetric blender of
the invention, batches of material of about 400 grams
25 may be produced with such batches being produced in
~ less than one minute per batch. Hence, about fifty
pounds per hour of blended resin material can be
produced using the blender of the invention.
The valve members 19 with the full half-
30 cylindrical opening as illustrated in Figures 4, 5 and
7 may dispense material at about 35 grams per second.
When the pulsing technique is used and the modified
version of the tubular valve member 40A illustrated in
Figures 6 and 8 is used, feeding of plastic resin
35 material pellets can be controlled to a level down
below one gram of feed per second.
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WD 98/ 25695 © PCT/US97/ 23172 desired
as a part of the blend, for supplying such small nol di ng machi nes and
extruders. In the preferred enbodi nent of the invention, hoppers 12 are
ei'ght inches square at the upper 5 extremties thereof; this is denoted by
di mensi on AWQ98356%re 2. The cl ose spacing together of adjaReHUSHEIWEr s,
wi th adj acent hoppers being only about one- eighth inch apart, results in
an overal | naxinun1wmhhie(ﬁdﬂﬁi&hmariémﬁdﬂﬂma&taSoB tie Hingéheidnof about
sixteen 10 andagoepel oy alacaﬁug& B [ BELEFURIIOGETRRL L0 1 e

dd B

invention. Simlarl erre L.men

i nvention is veryt ﬁ% t° i mF’r('-:'fl ﬁh? 1‘P‘FFI’ct}+8on€f gpch Aislegrren: | the

bl ender is onl ybabochardes andembgifivativnize safr ben wadue ttthpreintﬁedhoppers to
the base pomti OEhQ{‘eié"ewitﬂlﬁ'ﬁd%hefé JEithel ¥ENT drdnld J18GRsdi MENSi ON i S

i ndi cated by dinensional arrow Cin Figure 3. The pnéumatic pi ston which
preferably actuates the weigh bin to dunp the weigh bin contents 20 into
the m xi ng chanber is preferably about eleven and five-eighth inches above
the base; this dinension is indicated by dinensional arrow D in Figure 3.
Utilizing the reduced size gravinetric blender of the invention, batches of
mat eri al of about 400 grans 25 may be produced with such batches being
produced in | ess than one m nute per batch. Hence, about fifty pounds per
hour of blended resin material can be produced using the blender of the

i nvention. The valve nenbers 19 with the full half- 30 cylindrical
opening as illustrated in Figures 4, 5 and 7 may di spense nmaterial at about
35 granms per second. Wen the pul sing technique is used and the nodified
version of the tubular valve nmenber 40A illustrated in Figures 6 and 8 is
used, feeding of plastic resin 35 material pellets can be controlled to a
| evel down bel ow one gram of feed per second. 27
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WD 98/ 25695 PCT/ US97/ 23172 Wil e
particul ar enbodi nents of e been herein illustrated and
described, it is not int e mm, IMIm,,ﬂ'ﬂm(' nvention to such disclosures,
but changes and nodificati dns¢may be na herein and 5 thereto within
t he scope ovO®$12568%I| | owi ng cl ai n5. 28 WD 98/ 25695 PCT/US97/23172
PCT/ US97/ 23172 CLAIMS 1. A gravinetric blender conprising a vertically
el ongated housing; a material storagediappgr renovably nounted on or in
sai d housing and conprising means proximate the hopper bottomw thin said
hopper for 5 di spensing material fromw thin said hopper; a weigh bin
connected to sd&-d hdusrayinetwie Sdiendpspperrrisingea Vertilfféalﬂ)Spensed
material ; mr@geeaaeﬁb@ﬁhﬁgm e tBOUS] Nk IrdigeS RBEPEY m:gmblqu mat eri al

received in sai du% f@d gﬁd ag%a?{‘?gglgflaqy& %%m?rﬁ% 19% éép sto 10

coll ect the materl al from een sensed and
operable to bl éﬁ-’d’xtlﬁ'étéoFP%cl?%ZP%P@FFa‘F W’e’Hb?rnaGPéFil heppeh f9rat a. said

housi ng corpri sHspensthel miﬂf@zﬂi&.]h&‘tbﬁlgwﬂﬂfhhpmlﬁl Heppappsd nepilghe interior
of said housing,for, o}xfiecté‘&cé‘é LY ﬁ@hgﬁg L Qa@@dﬁm &@J chanber and

a transparent panel OSIn sai g open si said ane el ng renovably
mount ed on sai FeFEEXE FRandiIReaRednateriakisi ng“‘FﬁEsl?f?’e‘?“?‘Eﬁedoﬂ'-osal d
housi ng; b. saiid housing fawisepsingreeightatofi matappal Lireivexdd renovably

oL "SR TRt Bho GRS slSPOg: B0 baty a0 7 1 11
di schar ge tthe F\éﬁé‘gﬁgdtﬂﬁtﬁq%ﬁgﬁm‘%gga% Sﬁ’)?i RECERa R &ns rmount ed
25 on the fraeent sensedatand aipgrepdaatd dolsad: tbﬁ cokbiteated said m xi ng
chanber has a mx@kih0t bherlidgitkBa fRtEddtal collected in the chanber,

sal d m xer ‘a. said housing comprises a metal frame having

an open side exposing the interior of said housing for

15 access to said weigh bin and said mix chamber and a
transparent panel closing said open side, said panel
being removably mounted on said metal frame to permit
accessing the interior of said housing;

b. said housing having a cradle at its upper

20 end removably supporting said material storage hopper
in a position overlying said weigh bin;

c. said weigh bin having an openable portion
for opening said bin to discharge the received
material into said mixing chamber, and means mounted

25 on the frame to actuate said openable portion; and

a. ' gaid mixing chamber has a mixer for blending
the material collected in the chamber, said mixer
being mounted on said transparent panel so as to be
removed from said mixing chamber when said transparent

30 panel is removed to access the interior of said
housging.

2. The gravimetric blender of claim 1 wherein said
hopper includes a valve and means for actuating said
valve to dispense material, said valve and said valve

- 29
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bei ng mounted on sai d transparent panel so ved fromsaid

m xi ng chanber when said transparent 38]“MH “lg‘i ed to access the
interior of said housing. 2. The gravi f claiml wherein
sai d hopper includes a valve and neans for actuating sald val ve to dispense
mat eri al , swodsgspse and said valve .29 This Sheet Has BeerPGRp$93R2¥q2 WO
98/ 25695 - PCT/US97/ 23172 actuating

means _bei ng flé@q{lxtm&nﬁéé@bfegngafﬂxmﬂp%ronmetésn@aaéam tHippaid hopper.
3. The bl ender of clai ane haV|ngapIura|ty of "Sides with

di ver gi ng gui dé&°Ffl 5ﬁ'§°‘é?invﬁl§h55alfio{5 %qai d sides forning said cradle with
an open top, wherein said hopper with said valve -and actuating nmeans

affi xed theretg.is gﬁ@tmdd@rsamdcmaﬁﬁllga H2ids fyrgmgehmgalal y renovabl e
from said housi g:.t eende hoélvc(__slral m 3 f%l-ééh A :%r le ng a 10
plurality of hBEg’é? %ac RERD rrea%nlghguevmt rP ?pectlve

i ndi vi dual Sval vépa@ﬁu%%i<i)rﬁlr¢@§n§°r'5m9 SEHa Wéﬁéiérwb‘fh A@miapeR wherein said
actuating neangopf ﬁﬁeﬂemIsgzh.dbthﬁQﬂpﬁitﬂ'ﬁ%aadCyhlﬁél&Ind)lﬂd&%&tdné of

sai d housi ng aﬁ@aﬁg%fé:‘%ﬁé& ‘Ne?%&b”ﬂ? él%a%e%a Qug! A dig disphace said

openabl e porti erein said MEIgh binis

mounted on sai §ChBRSTHHPYa TEBIYaRLE | Sroh FafdshausiRgr bot tom sai d
openabl e portion defining a portion of 20 the bin bottom and having an

operator engaggabl erhy $alfied 3E0B1aim 3 fE'}%hQL»GEQ%rCH"rQ glm1l further
conprisin dr| ve ﬂs forﬁlggeratl ng sigl é Said drive means bei ng
nmount ed ort%ai BtEFE PRGSa T&F ¥e mefthect or bet ween said
drive neans anthsmedithierndpeesbéetive bexdiividuaheubda weamatéonval of said
m xer wth sai gefhgnsparent panel.

5. The blender of claim 1 wherein gaid actuating
means of said weigh bin comprises a cylinder outboard

15 of said housing and a piston projecting into said
housing to displace said openable portion.

6. The blender of claim 5 wherein said weigh bin is
mounted on said housing by a load cell, and has a open-
bottom, said openable portion defining a portion of

20 the bin bottom and having an operator engageable by

' said piston.

7. The blender of claim 1 further comprising drive
means for operating said wmixer, sald drive means being
mounted on said frame and having a releasable -

25 connector between said drive means and said mixer
operable to be disconnected upon removal of said mixer
with said transparent panel.

8. A gravimetric blender comprising a vertically

elongated housing; a material storage hopper removably
30 mounted on or in said housing and comprising means

proximate the hopper bottom within said hopper for

30
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8. A gravinetric bl ender conprising a vert vertically d housing; a
material storage hopper renovably 30 mﬁi@‘Wd housi ng and
conpri sing means proxi mate the hopper bott opper for 30 This
Sheet Has Been Repl aced WO 98/ 25695

PCT/ US97/ 23wkostisegsensi ng material fromwi thin sai d hopper PETUSYHIR2IET
orifice in said hopper bottom a weigh bin connected to said frane bel ow

sai d hopper to draR Ink8 n hﬁa@éﬁ%%@ﬂi@ﬁiﬁlsa;@ﬁBﬁpEPnffﬁ;t% t4 said
frame for 5 r}.d)_wg g d ée?l recei ved gsald bin; and a m x
chamber bel ow s°£ i gft BRHCt opcpaq CPRE B PIP SRREREST n after its
wei ght has beert@mseldframl kpkawaisiad 4 boppear ttwe regelivet tlte mat eri al ;

ch?[1 act te[] i zed idyddedsedOmaterial S¥edngasdind@editapPaasa nﬂraﬁi’él & daAl t f rﬁm |
wi thin the hopper conprise spens cise ontrolle

f1 ow of granul ar nr?é‘tngp ﬁ%ao% v\{:l%rcna'g(r%o9 gevr‘# g rg%%)agl?lo%a %/ Ci:t Aubul ar

val ve nenber a@id |°}1aab|e§n%%llww1§nuesehdam W%)@P&FF?tu%rdl y and 15

downwar dl y wi t hidteidiad Bobhothebin a€resaiths twiighar hysl veedrenber having a

| at eral port f%re %dt hg;lgltgb%le%ga] %rg%tme %hﬁ@g aexifenities of said

menber, a | ower of “sai ning a disc arge openi ng for
granul ar mat er |°31aI?GterEIF§‘E)eH’5éﬂ‘actheref rom a chanber at |east partially
surroundi np sai d t ubalidr meandcfqr kidepegsimg aprrerialefremdviideed above said

orifice; said Qj.%ngggﬁgpegoﬁ;ﬂs@‘g Qr %weff&%,vglf@gﬁn%eréaé 25 fromsaid

storage device t he when the port in
sai d tubul ar mBAFES %Yaf"" ]rlﬁd §§Y’t? FIAIRT sBR ey &3 sai d por t
bei ng di spl acedalyeacdinpriding saalmcnpbqtablmmubeiarsvalveanmmxd posi ti on;

and 30 26414ah 9 alBGRaa fuieny Bl 581 dabIRP kL1 BRI hvdiithAang
15 downwardly within said bottom orifice,

said tubular valve member having a lateral port
formed therein remote from the vertical extremities of
said member, a lower end of said tubular member
defining a discharge opening for granular material

20 dispensed therefrom;

a chamber at least partially surrounding said
tubular member, having an open lower end spaced above
said orifice;

said chamber open end affording flow of material

25 from said storage device through the port in said
tubular member when the port in said tubular member is
at a first position below said open end, said port
being displaced upwardly when said tubular member is
at a second position; and

30 actuator means for vertically moving said tubular
member upwardly and downwardly between said first and
second positions.

9. The blender of claim 8 wherein said actuator
_ includes control means to initiate operation of said
35 reciprocating means to cause flow of material from the
interior of the storage device through the hollow

31 _
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menber upwardly and downwardly between sai mﬂ‘\t&“nd positions. 9.
The bl ender of claim8 wherein said act ua m\“mu ‘ rol means to
initiate operation of said 35 reci procat i:ng tmeans"t o° cause flow of
material fromthe interior of the storage device through the hollow 31

WD 98/ 25695w0 98/25695 PCT/ USFOGTEPT A3 e nmber
and to arrest operation of said reciprocating nmeans to arrest flow 10. The

bl ender of cl aldpm%exeheaﬁam&aaﬁe%ensﬁgéaé?ﬁﬁ%fefsfaeat SelipbtdtiGg

I'ongi t udi nal di se% acenment of OE?. nber between sai'd initi at i on and
said arrest of % p8r & T %5iF °§"a| d reC| procating means. 11. The bl ender
of claim8 wherein sal d chanber has an upper end closed by a wall, and said
second positiongf the Mlé}ui@r Jreetgimdd mnséhﬂdp@éﬂtﬂ& me\étinfshi n said

chanber above t%%teﬁgv\eru saﬁ: H@% cpggrbnearl, gmém__ o% bl ocks

direct access O érior aid | ower
end when irft haegbgsnberersn ﬁ?ﬁ-,d aﬁéth¢'¢¥91¥j§n@| Féé@ a%’é%%fs off thiee port to

the interior ofopelf@tidn ohaRid¥ rebeprodatiiliry measdk.position. 12. The bl ender
of claim8 including a wall extending from bel ow the | ower side of said
port within said hol|ow nmenper upwardly beyond the upper side of said port,
said wal | bl ockilng EBRnREERFAe GF FLBAP Biigsin 281id €BamhAfh Ma%e hol | ow
menber but aff endupgenpewd clidsed bhraugdillsaiatidneatérsedomt) t he si de of the

wal | confrontingssidn Pof tnhes%%u‘i@l»'mézﬁsé? 'Eﬂtsbeﬂeétséi& gyker end in a
wei r affording and the orifice

hrough sai
al ong the % de W&ngg sa’t%ec ng?tte}"et g"f”ﬁé' §g$d°€ Y€ confronting said
port. 13. A gr ahamberi w@l@a&etheonbamb&mg)J@Oerdl!-ced:ttya@e(mfg@tfed housi ng;

a material storagephpPPes HRMYeBrYoBlbt HHaURbpHePNaWbvd 8@ d housing and
conpri sing rrearlower end when in the second position, and affords
direct access of the port to the interior of the
15 hopper when in the first position.

12. The blender of claim 8 including a wall extending-
. from below the lower side of said port within said
hollow member upwardly beyond the upper side of said
port, said wall blocking downward flow from said port -
20 through the hollow member but affording upward flow
through said member along the side of the wall
confronting said port, said wall terminating at its
upper end in a weir affording downward flow through
said hollow member and the orifice along the side of
25 the wall opposite to the said side confronting said
. port.

13. A gravimetric blender comprising a vertically
elongated housing; a material storage hopper removably

30 mounted on or in said housing and comprising means
proximate the hopper bottom within said hopper for
dispensing material from within said hopper through an
orifice in said hopper bottom; a weigh bin connected
to said frame below said hopper to receive the
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proxi mate the hopper bottomwi thin said hopper—for—dispensing material from
w thin said hopper through an orifice i ' tom a weigh bin
connected to said frane bel ow said hopmm\mmm\t 32 WD 98/ 25695
PCT/ US97/ 23172 di spensed materi al ; neansy nacted €o %aid franme for

sensi ng weiwblog@égokmt eri al received in said bin; and a m x RCEESIRIBR| ow
said weigh bin to collect the material fromthe bin after its weight has

been 5 sensed, and aqperable to_im terial: characterized in
t hat a. sai d %’oﬁ%?r%ge dé%ﬁ‘é‘rer%%gl )éné%gsn%ghégfq%gga%ao%ég ?if’é‘é‘eeé bsing the
interior of saitenwing wgissE afcraterizls xpaeikedhinistidnlisai aadia chanber

and a 10 panehise | ifinbgrs bellowpeaid vt ghsbid pansdlleeitnghéenovabl y nount ed
on said frane (g, faiilil (366CRALNGIA Nibded! SLL e AincHal Bauai no: b. - said
wei gh bi n.having an op%rﬁlgb e go%tl aon havi ng an operator or,ogenl ng said
bin to di schar geenasd, PREERRAR TR Ghe; pebteshst mekehiathanber, and
means nount ed owha:fwn‘eré.zedtﬁ)nathalate sai d openable portion; and c. a
load cell rnounted on sai d2RQUELEGL AL dRBrEEEY M £hhnRAndviRL Ok, DI N, said
cell having a 20 sypport bracket ﬁpr.otectl ng %nt%]q?ﬂt he -i nt er#or of said
Housi ng to renoVRHt f’é%oﬁﬁ??sfﬂ% Gy d‘ﬁ) FEROT L Sakg FORELRE FH neans: for
openi ng sai d opxerds=e toopridnweigipiigi agdaspidtwix whemberyas@par ated from
said. oper ager, Mqu%giiggegam aen s_a,a'egnggm pHrdel @g'ﬁggoperaéor SO 'ltolhat
upon actuation,_sai I st on_gngages | r r_.an ns_sai d openabl e
portion, \A/nerebrye"é%{_’iagq\?&g%“éﬁng?%a‘?“s sr?;i%qgfgﬁgrgén%/eaz%\lg gfgg?nsﬂ%g support on
the | oad cell brkgKaterigr ofsaig hqusingetric bl ender conprising a
vertical ly el ongat e®.houskbg; weidhtkein akvih@ragogemapte peaviebl y nount ed

on or in said '19&@&2;9 a%ngpgf)%&i: Sfdlg og'éﬁ@ﬁg said bin to discharge
15 the received material into said mixing chamber, and
means mounted on the frame to actuate.said openable

portion; and

c. a load cell mounted on said housing in
registry with said weigh bin, said cell having a

20 support bracket projecting into the interior of said.
housing to removably support the weigh bin;

d. said actuating means for opening said
openable portion comprising a piston normally
separated from said operator, and positioned in

25 alignment with said operator so that upon actuation,
said piston engages said operator and opens said
openable portion, whereby said weigh bin is manually
removable from its support on the load cell bracket.

30 14, A gravimetric blender comprising a vertically
elongated housing; a material storage hopper removably
mounted on or in said housing and comprising means
proximate the hopper bottom within said hopper for
dispensing material from within said hopper; a weigh

35 bin connected to said housing below said hopper to
receive the dispensed material; means connected to
gsaid housing for sensing weight of material received
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proxinmate the hopper bot t om wi t hi n salelwi‘rcrpp'eT”for mﬂﬂm ng material from

wi thin said hopper; a weigh 35 bi n con “Tm“i‘“ usi ng bel ow said
hopper to receive the dispensed materi al m“ ted to said

housing for sensing weight of material receiYed" 33 W08/ 25695
PCT/ US97/ 233@9s/as6esai d bin;, and a m x chanber bel ow sai d wePGi/USPTR231T2
collect the material fromthe bin after its wetght has been sensed, and

operable to mi xlahsaﬁplﬂﬁpt fafhanatﬁ{;& AUhan®B2’ BELG) | F6% Wi %ﬂ% a.
sai d housing congi'i ses % ﬁa\;\e“ an_open s%fe exp 03| ﬁe IAterior of
sai d housing fof o“@&?ﬁl %ﬁ’ itheaRin %F%%F EF BA8 a panel
cl osing said opbﬁemsm'!sesial aéngdaopéraidien gor mim Vil ycaidmited on netal frame

to pernmt accesgabdridl; dnBeabbéfii&y ief tpatd housing; b. said m xing
chanber corrgrl ses a bott a_[m.xer fa‘%ﬁbl endi nggt he materi al

collected iR the chahber salgegb%?]e%e °“‘5’§f"ﬁ§s HE S3VeBEd®Panel so as to
be renoved fronPReR oglrﬁ%qa@oéhaﬁrﬁé?e imterjpenof faiheuising Fenoved to
access the int ead:@ésmftcs&Iaddheasgmganﬁladdcsald&nﬁﬂmﬁhbeﬂadn&nat he bottom

of said housin Al%gsqg. agghét%%%%rtsllgg ms'éig c?’fg‘ er bottom nmenber for

ready renoval thereof a Ael is renoved
forom sai d open ¥fERVably meugiedigrmeta bfﬁmrt%mﬂinact:ésah%one of the
precedi ng ebai nehevhierteirioal bf odaidéauedngabl e conponents are of a small

size so that they mgy be gLegoMed: C e_b W t hout use of
25 power eqwgr;sont b¥1 asn 0 eratl%PQ:hfiﬁ%r9 cEerﬁﬂﬂxpizée%andbg?g&ﬁ th. 3 4
e a mixer for blending the material collected

in the chamber, said blender being mounted on said
panel so as to be removed from said mixing chamber
15 when said panel is removed to access the interior of
said housing; and
c. a support pad in the bottom of said housing
underlying and supporting mixing chamber bottom member
for ready removal thereof from said housing when said
20 panel is removed from said open side.

15. A gravimetric blender according to any one of the
preceding claims wherein all of the removable
components are of a small size so that they may be
removed and replaced in the blender without use of

25 power equipment by an operator of normal size and
strength.
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