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_1- APPARATUS AND PROCESS FOR M XI NG AND AG TATI NG CARBO\&L}\% IQEII@ § O\

the Invention This invention is in the field of carbon black. 5 Mre
specifically, this invention relates to thgJroduction of a honobgenous
-nixture;gf vari ous types of carbon black to pronote a constant rate of flow
of carbon. black into a pelletizer. Background of the Invention 10 .

H gh teMerature, inconplete.conbustion of a hydrocarbon such as petrol eum
nat ural gas and ot her : ' C | ack. Wen
separated fromthe r eégﬁdéﬁhgg‘?@s, t%éﬁ%@gﬁfgﬁgsﬁgy ?ﬁ#ﬁg?‘pcar bon bl ack
‘powder. 15 | n a~Typrcar—furmace process fortie—producti on of carbon
bl ack, a fuel, an oxidant such as air, and a feedstock are reacted to
provi de a hot stream of combustion gases contai ning carbon bl ack therein.
The conbustion gas streamis then quenched to a 20 | ower tenperature by
means of a water g§RAf yofTQ%eb&%&% Qﬁxﬁpparated fromthe stream of gases in
which it is suspeng%ngy—knomm—feé%ﬁrques, such as by cyclones and filters,
and then conveyed to Fhisl iavention dsd isupddeyfdeld) aff iearbag black. Often,
a short-ternsstofage speledfA¥a19¢,3 thildanvadHeidrs dlGAlY Retupen the

col | ection . . .
production of a homogenous mixture of various types

of carbon black to promote a constant rate of flow
of carbon black into a pelletizer.

Background of the Invention

U, 10 High temperature, incomplete combustion of a

hydrocarbon such as petroleum, natural gas and other
well known materials produces carbon black. When
separated from the reaction gases, the product is a
fluffy, carbon black powder. ' _

15 In a typical furnace process for the production
of carbon black, a fuel, an oxidant such as air, and
a feedstock are reacted to provide a hot stream of
combustion gases containing carbon black therein.
The combustion gas stream is then gquenched to a .

20 lower temperature by means of a water spray. The
black is separated from the stream of gases in which
it is suspended by known techniques, such as by

W, cyclones and filters, and then conveyed to a pelle-
tizer and subsequently dried.
- 25 ' Often, a short-term storage tank, called a

surge tank, is located between the collection



2 ¥y

2. - equi pment and the pelletizing equipnent to aid in

prOV|d|ng a steady feed of carbon black to the pelletizer. A typi‘cal tank

has a height of 3.05 - 4.57m (10-15"), 4 he upper portion of -said tank being.
lindrical with a dianmeter of about 5°2.74m (9'). The height of the ~

CYT 01 | Gl OB dHiP JiVed S ARD QI IBHANY d61dda ofn (iR M Ale @ég“t

of the tank. The |lower remaining portion of t tank 1s I nthe

truncat ed geR@dyWitlded ol FMRIn INIHAAY DL He 0;;@121&4124:9 ) RlgfpEcd Pp-nost
portion of the cone to between 1.37 - 1.83m 10 (4.5 - 6') at ‘the flat -

bot t om oftahnike Waanle hellghtcafb@L08 ackl .5¢m cli oS5 bE, ithe hepger et sy
powder, noist powder and/or reprocessed pellets, enters at the top of the

t ank and oif's seiidt ttachkt Horedungh oultilretrsi eetl twict b tdimmdtdémeo £ aatoutnt o one 15

- or nore pelletizers where the carbon black is forned into pellets. Carbon
bl acks ca@ [Gém il i rkthe pedilgitts df) tiltee aselindarional tpethiqueodithe :
wet - pel l etization. Wet- peIIetlzatlon Is a process 20 whereby carbon bl ack
nat eri al tiaak dsmaprnednededy g qfelthe Soffal heishle PRIdhe tiankohesi ve
strength and nondust| characteristics. In this process, carbon black is
wetted, dgaltioper tﬂ?“\ﬁ%t’@r“g AN Rledha ket e T Af zer. e

e EE&”%W AR ﬁ%”’b"?&}a'” Ao t'té*e'réé‘ééé’{‘%%ma% GH
Dol o2 g -k L 2 AR Y ISR B A
- 10 (4.5 - 6') at the flat bottom of the tank. The carbon black,
which may be in the foﬁm of dry powdef; moist powder and?or ;:}'
reprocessed pellets, enters at the top of the tank'ahd is ’
emltted through outlets at the bottom of the tank into one

15 or more pelletizers where the carbon black is formed into

pellets.

Carbon black can be formed into.pellets_by the well-known
technique of wet-pelletization. Wet-pelletization is a pfoéess
20 whereby carbon black material is forméd.into beads or pellets
of increased density, cohesive strength and nondusting
characteristies. 1In this process,_cafbon black is wetted,
usuallyIWith water, and agitated in a éonventional pelletizer.
One of the major control problems in the wet-pelletization |
25 .of carbon black is that of maintaining a proper balance of
the mass flow rates of pelletizing liquid and carbon black
powder that are injécted into the pelletizer so that optimum

pellet moisture content is achieved. It is



-3- not" difficult to control the mass flow rate of the pelletizing Iiquid
since the dénsity of the |iquid does not change appreciably. The

vel umet'™N ¢ rate.of carbon black can al so_he closely controlled. However,
varlatLO s in the density -of the carbon 5 black are often significant and
occur frequently These variations in the density of the carbon bl ack

wi thin the surge tank can cause the nmass flow rate of the carbon black from
the surge tank to the pelletizer to fluctuate. This fluctuation in nass
flow rate can chatedififiguilst doe contiredt the naessl@lesulnatey afartthen bl ack

pel lets to varyp eygg;gltzxag;m;u&aws&mt L%%V%eb,%% i dife fzﬁ%ex*‘@r bon

-black powder fromthe surge tan he pelletizer but none provi ded a
_dependabl e st abfiee#a®et changg: appresciabdiy -bl Fhe Mmadmmets i rate &k into

‘the 15 pell eti zearbSHMBRAY¥KOkahh@ 16y @Rt icQBsBliys ddh‘t&@illl@a rel ates to a

. process and appara- tus for .m xing gnd itating va s _of carbon 20
‘black in a surgﬁowﬁﬁﬁr30v3§lﬁﬁlﬁp 1&e'§% ﬁﬁi (ﬂﬁnﬁh ¥ carbon

- bl ack having & rm:aekuarteObmtdansutgmeraputodum rmg:dur tﬂmqawxgﬂyt.ank such a
Bl ack is suppl i Sheps SAriRTROR 4B T aeR G oF the FHEA SRS S The
‘followi ng operawiibhin t@er surdgel &ekki sagt icaued chheaunalsaasftlmate

of the carbon black from the surge tank to the

pelletizer to fluctuate. This fluctuation in mass

flow rate can cause the moisture content in the
10 resulting carbon black pellets to vary. Many types

U of equipment have been used to feed carbon black

powder from the surge tank to the pelletizer but

none have provided a dependable stable mass flow

rate of carbon black from the surge tank into the

" 15 pelletizer.

Summary of the Invention

_ This invention relates to a process and appara-
tus for mixing and agitating various types of carbon
20 black in a surge tank so as to provide a more
uniform mixture of carbon black having a more
uniform density. By-proddcing in the surge tank
o such a mixture of carbon black, a more uniform,
— stable mass flow rate of carbon black is supplied to
25 the pelletizer.
In general the process entails the follow1ng
operations. Carbon black is stirred on at least two

*



-4- separate vertical |levels of the surge tank. Carbon black at the bottom
of the tank is lifted by lifting nmeans; earbon black is caused to wake ‘an
equal novenment away fromthe center of the tank toward the. outlet(s) at the .
bottomof the 5 tank; and caking of carbon black on the wal | +of the’tank
is. minimzed and cake that may have-férred on the wall is removed by,
scrapi ng neans which rotate in close proximty to the wall of the taﬁﬁf An
apparatus suitable for carrying out this invention 10 i s conprised of the.
fol | owi ngS@PRRBEESVRRF&ERa4s Zer’ﬁéﬁdeft kbesgrgget 4aRk - TRArboambipskapd

i sed,_of stajnles: | h terial of simlarl fficient - -
ctrengt h WREROBEPR Rt EhenkankniPe L KEStaPHon 1EEAER, mERRS 3 RSERRnt al
bl ades ar 1at%ached 198 éS e an | %%rkgcgl rota%}n' ghaft, said
hori zont aP~ B dé? Sg!ﬁg I 8af$5 of"afIEAsP WO T v@V?yo NFerti cal
shaft, th@eh@&FSBfb?hgggéggfh8h§9&“¥h8*8§%1%$é§26aQOEh%”bBEtBReo%aQ%FSO'

that the rotatron o s Keeps the carbon black at

the bes toguak;!BRataakihg BP! LaPLoANS1BLANGA! chE La2N! B Rhadeanks gspl aced

at a level sufficiently w so that they w not inter- fere with vertical

probes exhenthigedodhdaEdkeSthat may have fobmed bhe thebwafllt ig tank for
the purpose of neasuring the level' of ‘carbon black in the tank.
removed by scraping means which rotate in close proximity to
the wall of the tank. |
An apparatus suitéblé for carrying out this invehtion
10 is comprised of the,follbwing eleménts which are inside the- \J
surgé tank. The ‘elements are comprised of stainleSs steel -
or any other materiél Of_similar1y~éufficient étreng;h which
will not contéminaté the carbon-black. |
1) Horizontal blades are attached to a
15 | vertical rotating shaft, said’hqfizontal
“blades being located on.at least two |
levels of said veftical shaft, the lowest
being sufficiently close to the bpttdm_of
the tank so that the_rotatidn of  the
20 : blades keeps the carbon black at the
bottom of the tank in motion. The highest
_horizonﬁal blades are-pléced at a level
sufficiently low so that they will not inter-
fere with vertical probes éxtending downward
25 from the top of the tank for the purpose of

measuring the level of carbon black in the

tank.



-5 2) Llfters are attached to the ends of the horizontal blades cl osest
to the bottomof the tank to lift+the earbon black which is |ocated at the
bot't omiof the tank, the lifters being pointed in the direction of 5
nnvenent,of t he hbrlzontal bl ades and, prePerably, angled vertically at
45[err] ygtative to the horizontal blade. 3) Vertical or helical side
scrapers extend out fromand are attached to the ends of 10 t he

| owest coaxi al horizontal blades, conformto the shape of the tank wall,

and are attached to CQLreSBQEgé?g QQQS ?Lg%§§9f98 gggteﬁggxbalthw zontal

bl ades, said side scrapers 10 close to the
wal | of the tank to reaneheangntblabkadaBeCﬂhaBS#ayOh&hs bortiom @fd/ or

mini m ze carbon bl ack fromjyi £thgtap19@tt BReVehkbBh blifacka%lcﬁall@,
scrapers being, 20 prefera ocated wthin two i nches of the

tank wall, the edges of th%°§PH€dsEFa%bFsb€§ﬁ°§I95 s8ep&pBked the t he
direction of novenent of thefeede bBeinagepsinked in 4he dhikeektlien wanes

shaped in the formof invopute curves 2he ALL3haLa10b138es ana,
| | preferably, angled vertically at 45°
relative to the horizontal blade.
3) Vertical or helical side scrapers extend
out from and are attached to the ends of
10 the lowest coaxial horizontal blades,
conform to the shape of the tank wall, and
are attached to corresponding ends of the
top-most coaxial hdrizon£a1 blades, said
_ side scrapers rotating sufficiently close
15 - to the wall of the tank to remove carbon
black cake that may have formed and/or
minimize carbon black from building up on
the wall of the tank, said scrapers being,
20 preferably, located within two inches of
the tank wall, the edges of the side
scrapers can also be beveled in the
direction of movement of the side
_ scrapers.
U/ 25 4) Impeller vanes shaped in the form of
' ' involute curves are attached to the
vertical shaft just above the lowest
horizontal blades; the outer ends of the
impeller vanes are supported by and
30 ' .



vertical shaft just above the |owest horizontal blades; the outer ends of'-
the inpeller vanes are supported by and 30- ~--6- connected to uprtght -
bars, said bars being connected to the ends of the horizontal bl ades.
Iocated closest to the bottomof the tank and to the ends of the next. 5’

hi gher set of coaxi al t5§+g§ggég p%agggﬁ%ﬁpeb ppelg Edvﬁgfé E ﬁg ogt to

the edges of the tank ou eac rdtation o eI

vanes causes an equal m%ﬁaga%e&ft&a£#9nena§08fawﬁ¥ hoPILLAtal
the center of the tank and toward the edges of the tank outlets Iocated |n

the bottom thereof. Theppiiwe Boeapéderibsastr €6 ehet Be8ttoMesBEiI on i ncl udi ng.
vari ous novel details of construction and combin- .15 ations of parts Wi ||

now be nore part|cuIarIwhdessmkbedetbhtmefemesceftahéhﬁeaeconpanylng
drawi ngs and pointed out in the clains. It will be understood that the
parti ¢ul ar surge tank embghigr nget hef i coaxiabnhosizbobalbhladygsef
illustration only and not as a linmitation of the invention. 20 The :
principles and featuresthg impellewevnes exyend @Hﬁlb?euhenedgﬂﬁed and

numer ous enbodi nents wi t hout departlng fromthe scope of the |nvent|on
of the tank ouflets; each segment of

rotation of the impeller vanes causes an
equal movemént of carboh bléék away - from
10 the.center of the tank and toward the edges
of the tank outlets located in the boﬁtom —~
.thefeof. | |
The above and other featurés of the invention
including various”novel details of construction and éombin—
15 ations of parts_wili now be more particularly described
with reference to the accompanying draﬁiﬁgs and pointed:out
in the claims. It will be underétoodfthat'the particular
_ surge ténk embodying thé-invention is shown by way of
illustration only and not as.a limitation-of fhe invention.
20 The principles and features of this invéntion'may be
‘employed in varied and numerous embodiments without §u)

departing from the scope of the invention.

Brief Descriptidniof the Drawings
Figure.1 is a froﬁtal eleVaﬁidn, partly in
25 settion, of a éurge‘tank.
Figure 2 is a side elevation, partly in

section, of the surge tank shown .in Figure 1.



Brief Description of the Drawings Figure 1 is a frontal elevation, partly

I n 25 section, of a surge tank. :Figure 2 is a side elevation,,partly in
~section, ‘of the surge tank shown in Figure_l. .-7- Figure 3 is a detai
“view 0ff a lifter enployed with the surge tank. Figure 4 is a plan view of
the mi¥ing el ements gigure SUnGe sl @etail view of &b UUFeed ihpA @iy ew
of an iapel |l er vane. Detail ed Description of the Invention The process for
m xi ng and agi thei sgrger kankhl ack in a surge tank is conprised of stirring
" the carbon black on at | east two separate vertical levels within the tank
the 10 | owest of whi EAgueiend df i pilant Wiewl ofe the mixibngt edemeh tsheft ank
to maintain the carbon black | ocated at the bottomof the tank equally in
nmotion; |iftin§heh&UEILLEANKI-ack situated near the bottom of the tank;
causi ng an £qual nove- nent of the carhon bl ack away from.the center of the
tank 15 and towards %ﬁ@“FSn? d&t Peflpdpil| ydge@fi AN HBPEILESnvEREreof and
m ni m-zi ng bUibg%!i of, the surge tank and/or
renovi ng car boR—B+ SRk that may have al ready

pE1on Of _fthe
! DL ook ! .t ahl.
formed. The carbon &ﬁgeg ?EEV%SQ R?FS@ﬁegu?éggl a@?ﬁng%ggﬁgc%lgggh&pta

coaxi al_horizontal bla %%ﬁ ch are a verti ting
in the surge tggkge tHAKN2S ¢BRbRised of stirring the carbon black on at

leést two separate vertical levels within the tank the
10 1lowest of which being sufficiently close to the bottom of
the tank to maintain the carbon black located at the bottom
— of the taﬁk equally in motion; lifting the carbon black
situated near the bottom of the tank; causing an equal move-
ment of the carbon black away from the center of the tank
15 and towards the tank outlet(s);.located in the boftom
thereof and minimizing buildup of carbon black on the wall
Qf the surge tank and/or removing carbon black cake from
the wall 6f the tank that may have already formed. |
The carbon black is stirred by any suitable means
20 such as coaxial horizontal blades which are attached to a
U vertical rotating shaft in the surge tank. The horizontal
| blades afe located on at least two levels of the tank, the
lowest set of coaxial blades beiﬁg sufficiently close to
the bottom of the tank so that the rotation of the blades
é 25 will maintain the carbon black located at the bottom of

the tank in motion.



bl ades are |ocated on at |east two |evels of the tank, the |owest set'of -
coaxi al bl ades being sufficiently close to-the botton1of the tank so 't hat

the rotation of the blades 25 will maintain the carbon bl ack: | ocated at the ,
bottom of the tank in notion. The vertical level at which the fop:npst
hori zontal blades can be located is limted by the depth to which vertical

probes, which are placed in a typical surge tank for mneasuring Ievelgbﬁf

carbon bl ack 5The vectiaak, lexbéndtdawnwmrdhp'mbynmdﬁttop of the tank:
‘The top- @éhhaﬁtz?imﬁi‘haéhaé% paN18LaRE P04 e%i%a,getg%ht that would.

cause interference hese ‘vertical are necessary to
moni t or tHRPHREP ‘B'r‘lE%erBHtBFaékPIGbe\ﬁlrt mlwqih@rgm@qqhm Preferably,
t he top- rmstypiactabf sUPGEi shankhDs i zmed shr bh@deevehsubfl berbosabedent the

upper lIgev, f ottomthird of _t e nk to ensure thorough

sItOPrrl ngé o+ %?gbneﬁpﬁga WYPHF’EHE%TEJ%EE &he 5Py 0 nftd"‘@ntry |ntgo t he
pel - 15 Itnn&er Théeteprivoatbhackzentadt bladesr calnndtotieom of the tank is
lifted bypiééé§r§t"\£'fr]r?2h@iﬁhet EQGQOlﬁdt Q%u?s@din ertfg%emy% zont al bl ades

cl osest to, the botto The carbon black i's similtane- ously -
lifted by'tHe theiRrebes sﬂ*PFédVBytﬁtﬁélhemﬁ)@ﬁt &repl ades. The | f.ters
are poi ntrescegisahye toreohit6rotheolavednoff calrbon adewk

10 within the surge tank. Preferably, the top-most set
of coaxial horizontal blades should be located at
the upper level of the bottom third_bf the surge
tank to ensure thorough stirring of the carbon black
mixture 1mmediately prior to entry into the pel-

15 1etizer.

.

_ The carbon b]aék situated near the bottom of
the tank is 11fted by lifters which are attached to
the ends of the horlzontal blades closest to the
bottom of the tank. The carbon black is simultane-
20 ously lifted by the lifters and stirred by the .
horizontal blades. The lifters are p01nted in the
direction of rotation of the blades.
Caking of carbon black on the wall of the tank
is minimized and carbon black cake that may have
25 formed is removed by means of side scrapers. The
scrapers are either vertical or helical, extend L
outwardly and conform to the shape of the tank. The o/
scrapers are attached to the ends of the coaxial_
horizontal blades closest to the bottom of the tank
30




Caki-hg of carbon black on the wall of the tank is mninized and carbon

bl ack «cake *that may have 25 fornmed is renoved by neans of side scrapers.
The scrapers are -either vertical or heligal , extend outwardly and conform
to t hg shape of .the tank. The scraperS are attached to the ends of the

coaX|aW hori za gﬁﬁé £|9ﬁ35?8%958§ttﬁ8 ﬁgsgﬁgétgg}of t }t§£$§§%Xtenah and

to theweﬁds of hés ori zont al

suffici ent |y chdisgods | SedRl | sf LOEA RNV & oLETRYCLBHLNN oL CEON DI ack

fromthe wall of the tank that may d/or m Nnim ze carbon

black 5 fromgaki g MméRe épkngedt - car‘rbsnssma@rﬁr&noyﬁg,w@iffofe{ﬁ@' Y,

be |l ocated within two-inches of the tank wall. The edges of the-sid

scrapers nay atak behdevedgchave t fiermiéd 9Céﬂld)}’b@fmmi/r€i@éltcé?rf-bérheb§é<9?
scrapers. Carbon black is caused to nake an equal novenent from 10 the

center of Ihe firomk c¢akimgison heheutarmit (w3dlbf thiee t sedapyrsushable, npesas- such
as’'inpeller vanes. In a specific enbod- inent, the inpellar vanes are
shaped in the exakiyf bevbdcrted witkdsimndvar tnchesicbedthe trek weall cal
rotating shaft just above the |owest horizontal blades. The vanes 15 are
supported by rEMhsedges 9f jthe 3ile grraness nay ahee kbt bheveledrin athached
to the |l owest set of, horizontal blades and to the set of coaxial horizontal

bl ades whi ch (EEAFEHIRN RAMAYYIRAL \RF tFhey sidg cFcrapers.

Carbon black is caused to make an equal movement from
10 the center of the tank towards the outlet(s) of the tank by
suitable means such as impeller vanes. In a specific embod-
iment, the impellar vanes are shaped in the form of
involute curveé and are attached to the vertical rotating
shaft just above the lowest horizontal blades. The vanes
15 are supported by means of vertical upfight bars, the ends
of which are attached to the lowest set of horizontal
blades and to the set of coaxial horizontal blades which is
on the next higher ﬁertical level.
Figure 1 illustrates a stainless steel surge tank 12
20 containing the elements of this invention. Carbon black
U/ enters. the surge tank through opening 14. Ventilétion of
the air in Ehe_surée tank is provided by vent 16. Probes
17, 18, 22 and 24 measure the level of carbon black in the
surge tank 12. A rotating vertiéal shaft 26 is located in
25 the center of the surge tank. The shaft is comprised of

an inner iron core 27 and an outer ,stainless steel



Figure 1 illustrates a stainless steel surge tank 12 20 containing the
elements of this invention. Carbon black enters the surge tank through -
opening 14. Ventilation of the air in the surge tank is provided by vent
16._/Probes 17, 18, 22 and 24 neasure-}®re | evel of carbon black:in the sufge
tank 12. A rotating vertical shaft 26 is located in 25 the center of the
surge tank. The shaft is conprised of an inner iron core 27 and an outhes
stainless steel -10- j acket 25 The rotating shaft is placed through.-an

opening 28 i,n th t er_,of t the syr t n t ends down
t hrough t he 3 eg:r ng] t HE'§ K 'g%q%‘%‘lpténjr?\gpgigﬁg% ?ﬁ§°§g€t %ir%n 34 of the-
tank 12. 5 openxn@tzﬁﬂmnjthet¢mntcmamfngheha¢p 26 afetheusurges of coaxia

hori zontal Rl ade , h L of | ooax
Rl %Osﬁ,ngdﬁ extendd (?!ﬁr?ﬂades %%in‘? %‘\8 Séﬁtéf of! thar tggﬂta ades

36 is conprise orizontal Hori zont a es 38 and 40
are attachedhrpugtnepening 3z bntthe hethem134 ppf; &h 56tﬁﬁkcﬁ Fs wel ded

83: Ot \(;Svg L hcal Sh@{ﬁta@xe%"@d Z&ﬁ] 34:0@&@ ; %aﬁﬂdZGOaﬁéeféﬁﬁxbéEsfli_Ed ext end
opposite points, o e c n r tan e next

set of hori ?d‘gtcaa’ﬂlaédé?ﬁlzz‘?%t%sl?ila dn %ﬂoﬁpnﬁ{‘é §4 § bet ween

t he hlgheStH%ﬁhéﬁtfHHﬂZﬁxﬂhdriﬁémhslaﬁla@dsthe ismeompeﬁsedfoﬁorlzontm

bl ades 48 ag&ggion aizgqgékstgg.es 4£0and glggnégi égaggge3glgure 2) are

at right an
and 40 are attached by means of bolts onto a metal

L]

10 plate 56 which is welded onto vertical shaft 26, :

'Horizontal blades 38 and 40 are coaxial and extend: S |

out toward opposite points of the cylindrical wall : ,ﬁ-

of the tank. : : _ - \gé
The next set of horizontal blades 42 is posi-

- tioned approximately midway between the hlghest set

of horizontal blades 36 and the lower sets of .

horizontal blades 48 and 54. Horizontal blades 44

and 46 of set 42 (see Figure 2) are at right angles'

15

relative to the corresponding blades 38 and 40 of
set 36. Horizontal blades 44 and 46 are attached by
means of nuts and bolts to metal plate 58, said '

20

metal plate being welded onto vertical rotating
shaft 26. ' R |
There are two. sets of horizontal blades 48 and .
54'positioned at the same level on the vertical _
shaft 26 near the bottom 34 of surge tank 12. These
'sets of horizontal blades 48 and 54 are.suffiCiently,
close to the bottom of the tank so that the rotation
of the blades keeps the carbon black at the bottom

25

L4



rel ative to-the corresponding bl ades 38 and 40 of 20 set 36. Horizontal
bl ades* 44" and 46 are -attached by neans of nuts and bolts to netal plate 58,
gai d petal plate being wel ded onto vertical rotating shaft 26. There are
two s Léfof hori-zontal blades 48 and 54 pdditioned at the same | evel on the
vertical 25 shaft 26 near the bottom 34 of surge tank 12. These sets of
horizohfﬁl bl ades 48 and 54 are sufficiently close to the bottom of the
tank so that the rotation of the bl ades keeps the carbon black at the
bott om of the_ papk i tion. This distance.is usually aboyt one inch
fromthe bottom% ?ﬁ% ggﬁg.l?h@° &PRof ﬁb??zgﬁF§F“SFa&§s“§Ea#§YbaraIIeI to
set 42 (see Fi gurlko®t one ihehsEtromf theablestdf b€ pheakbek.t oThet Bethi ghest
set of horizont T, Qr | | bl ad 48,1 5. canpri sed

S EroEsEoiPar Thfaser 24 18" pER Tl sB R 12 3R] TS ont o

of two bllades 50 and 52 are attache nut's an
pl ate 62 which iE198¥@ed) otd theasehgofeblpdas 4Bafis peraldeilzéot al bl ades

50 and 52 extgndeigelt hi§hé ewasdt 0OgPORt L84S esgal | kok2. The
set of horizontal bla%gg f4-gsteegigg%gzgﬁt?g.ggﬁg%?sggao Tg%aggg 8% and 66
attached by neaﬂ%°fﬁzﬂﬁ?§'ah a%%?té t 8SpFarerégedhreéntre hdrdes SRt o

vertical shaft 24ndHp2iwoithl abéagdetablednBybficdhsesEecndtsonatadbonegsite
points al ong tr“%ﬁ%glpfgtéhgz which is welded onto rotating vertical
shaft 26. Horizontal blades 50 and 52 extend out

10 toward opposite points of the wall of tank 12. The

set of horizontal blades 54 (see Figure 2) is
: comprised of blades 64 and 66 attached by means of
— nuts and bolts to plate 68 which is welded onto
vertical shaft 26. Horizontal blades 64 and 66
15 extend toward opposite points along the wall of the
tank. : o _ -
Figure 3 illustrates a lifter attached to a
horizontal blade. A stainless steel bar 72 is
welded onto the end of the horizontal blade 69.

20 Lifter 74 is then welded upwardly at a 45° angle
relative to the horizontal blade onto both the top
surface of the horizontal blade and onto the edge of
bar 72. Lifter 74 is pointed vertically in the

- direction of movement of the horizontal blade.
Welded to the end of horizontal blade 50 in
Figure 1 is side scraper 76 which extends out and
conforms to the contour of the wall of the tank.
Side scraper 76 extends up and along the wall of the
tank and makes a 90° bend immediately below hori-

L4



tank. Figure 3 illustrates a lifter attached to a horizontal blade. A
stainless steel bar 72 is welded onto the:end of the horizontal bl ade 69:
20 Lifter 74 is then welded upwardly at a 45[err] angle relative to the
hort-Zontal bl ade onto both the top surfldce of the horizontal bl.ade and onTo
the edge of bar 72. Lifter 74 is pointed vertically in the direction of .
novenment of the horizontal blade. 25 Wel ded to the end of horlzoﬁ&m
blade 50 in Figure 1 is side scraper 76 which extends out and conforns to

t he contour of t | jof raper. .76 ext S Up and along
the wall of tFeFahiOLAaS aRac APBoper PE,BRGY RrzAbsEal  thdibw hori -
-12- zontal ba ttlacB&d t$h§henendfoi|hera¢nm&a1 bmade;&&thyﬂnnhns)the end.
of horizontal, ?lﬁﬂ€53§nﬁybgﬁﬁﬁs ok AWt $c343 %eQOh%sléaéﬁ;“ ng 6 is

sufficiently close to t the tank™to renove - carbon
bl ack. that me§leeeetpothedwadlt né \mp—l tank e ramevenmdldmdriaf i ze carbon’

bl ack T r o] ca&amoﬁnblaekwhlatofnayamv& folrheldlioh e walll LN | S
| ocated within two i nches o th n In a simlar manner
si de scraper 9%“5xt€ﬁ§2°6u?15ﬁ31f6 F?r%gpdgﬁﬁﬁk @king MWori zontal
bl ade 52. Si deheécwaptrof8tankei2a 9Qhe|th]13besa¢et,ownipea:r t'nscals shaf t 26
|nned|ately bfggg th8££ﬁﬁﬂt%wobk%% es of IHF %@il of the tank.
In a similar manner, side scraper 78 extends out and
10 is welded onto the end of horizontal blade 52, side
scraper 78 makés a 90° bend toward vertical shaft 26
immediately beneath horizontal blade 40. The end of
the scraper is attached to the end of horizontal .
15 blade 40 by means of nuts and bolts.
In Figure 2, two involute shéped impeller vanes
82, 84 are located between the lowest set of horl-
zontal blades and the next set of horizontal blades
42, The impeller vanes are welded onto.vertlcal
20 shaft 26 such that as vertical shaft 26 rotates, the
-impeller vanes rotate in the direction of the convex
portion of said involute impeller vanes. - The '
impeller vanes (see Figure 4) extend out from the
vertical shaft 26 to the inner edge of the tank .
o5 outlets 86 and 88, that is to the edge of the tank

outlet closest to vertical shaft 26. The impeller \;).

vanes are placed in such a manner that the widths of
said vanes are vertical. The geometric shape of the
involute curve of the impeller vane is determined by'
30 the circumference of the outer sleeve 25 of vertical

e

<
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t he scraper is attached to the end of horizontal 15 blade 40 by means of
nuts and Bolts. I'n Figure 2, two: i nvol ute shaped i npel | er vanes 82, 84 are
| pcat gd betmeen the. | onest set of hori- zontal blades and the next set of
hori zontal bl ades 42. The inpeller vanes ak@-wel ded onto vertical 20 shaft
26 such that as vertical shaft 26 rotates, the inpeller vanes rotate in the
di rect ¥ of the convex portion of said involute I npel |l er vanes. The

i npel | er vanes (see Figure 4) extend out fromthe vertical shaft 26 to the
“inner edge of the, ou, 8gat t he
tank outlet closes §€§ %értlég ﬂngg gté ?R ggﬁpbﬁlé? &g%eggggggilaced I n
such a manner tharoxhioni df hthef inupdutenédmpaldevrevenesl extend doorkberic

shape of the 'nVOiHﬁ@rCH&§SSO§7tHEd'@BGEEGBfV%B% kﬁnﬁebﬁEﬁb gd byo30 o he
circunference of the outer sleeve 25 of vertical t 26. The end

poi nts 83 and 85 %vr%h%rcsﬁvéinsﬁ%PnoﬁfoF WﬁéhPQVSﬁu§§sﬂﬁﬁéPHeP“vanes

extend to the |5nnmvcﬂ@es &?raédssa aﬁeothéhechanknquhbétrSS Hahdd oolk,t her
expl anation of "a Qgg g g n|n an |nﬁ’THfé cgrﬁe ee the nical
Engi neer' s Handbook b5 Pfl rﬁe? B-E r 5 d'EE?Pep e 62
(MG aw Hill, 1950&c6h&wt5a&hbng9501 thecheacblhgsebf whichparst ed by

reference. The i nRgLLgy YARGSpBEESHPRY' LBFedbnblci 1 ends

The impeller vanes are supported at their ends

10 by vertical bars 90, 92 (see Figure 2). The ends of
vertical bar 90 are attached to horizontal blades 44
_ and 64. The end of impeller vane 82 is attached to
o and supported by vertical bar 90. The ends of
vertical bar 92 are attachéd to horizontal blades 46
15 and 66. The end of impeller vane 84 is attached to
and supported by vertical bar 92.
Figure 5 illustrates one technique for
attaching an impeller vane to a vertical support
20 bar. One end of‘the vertical support bar 90 is
welded onto the bottom of horizontal blade 44 and
the other end of the support bar 90 is welded onto
the top of horizontal blade 64. Two strips of
stainless steel 96 and 98 are welded to the top and
25 bottom edges respectively of the impeller vane 82 at
\M) the end of the impeller vane most distant from the
vertical shaft 26. The strips of stainless steel
extend toward vertical support bar 90 and are welded
perpendicularly onto the side of the bar.

30 Additional support is provided by a rectangular

*



10 by vertical bars 90, 92 (see Figure 2). The ends of vertical bar 90 are
attached to horizontal blades 44 and 64. .-The enhd of inpetler vane 82} s
attached to and supported by vertical bar 90. The ends of vertical bar 92 s
ake attached to horizontal blades 46 16 -and 66. The end of inpellgr vane 84
is attached to and supported by vertical bar 92. Figure 5 iIIustratea”fne
techni que for attaching an inpeller vane to a vertical support 20 bar™>tne
end of the vertical support bar 90 is wel ded onto.the bottom of horizofit al
bl ade 44 and the other end of the support bar 90 is wel ded onto the top of

I‘ﬁg f;Bt g'aa%%. :%F%fes&%“e@d}é&‘ Eg&'&f? f e ﬁ?ﬁ%&@%ﬁgﬁz{%ﬁ% e
[ ' ' : - 26, T g :

Ctrips of “eparaceeneltat; Wieat” HlurfR A FHH and are

e o e EeRY, Strably oBehd B Pl wdited Yne bAYUdd AL RO 1

provi ded rect angul ar niess steel cover r 100
fits tighigbyWat RieRt 1 It HaySWYHOr torsd &f . Iyt ai nl ess
steel stri psag% angl égfabei ng iwel“dec'fl olr?tv(; thel'&it rrépge%%gefo vg‘%{e@g“z%%ﬁ vertical
support bapo9¢it THemMenPadd e tPCHd trddddidupiW oyl ded to
the rectangul ar support 5 structure. The cover serves to prevent the
i npel | 8r structure. The cover serves to prevent the impeller '

vane from being'deformed as the result of moving carbon

black.



vane from being deformed as the result of noving c?iggpbgLE%E_,___CLALNB 1.
A process for mxing-and agitating:vari types of lack in a surge
t ank haV|ng one or nore inlet ports andygie or nore ﬂmn
corrprlses 5 a) stirring the carbon bl ack on at{}w\ \m‘mnm
vertical levels within the surge tank, the |owest elmg'buFf|C|entIy

close~ﬁ0'the beiApsof the surge tank to keep the carbon bl ack | ocated at
t he bottom of The—tank in notion; 10 b) lifting carbon black near the

bottom of the 41ank cj pro@é§§|ﬂ6rarﬂlﬁﬂh@| aﬁ@VggﬁﬁétﬂlfxgtOgrﬁéﬁboﬂypéécgfa"\’ay
fromthe centre of the tank and toward the ta outlets located 1 n the

bott om of the ¢ariion)black etmvanguegketiagiar hanihgackef 6pnmbhe wabétof 15
the surge tank, and/or mnimzing caking of carbon black on the wall of the
tank. 2. A poeotesand oonei ar ngoa@doayl e tit pogtsarwbisht gpesrbsesar bon
black in a surge tank having one or nore inlet ports and one or nore outl et
ports whi ch cotprisestipping)the garbennplacke emrdbnlépatktye ﬁéﬂﬁsabé at

| east two sets of coaxial horizontal blades attached to a_central
posi ti oned verY®EaiCbt beYaYs swhkhinshhe sereeokeak bFBGe%O%éﬁhglﬁbﬁéted on

oL East 1O GBS sPPyLRUEEY T AZTESl RLAGER Bl 00 BT hSkent L el 050

sald_tank s to keep the carbon black located at the bottom of the

tank in motion;

10 b)  1ifting carbon black near the bottom of the tank

\J/ : c} causihg an equél movement of the carbon black

away from the centre of Ehe tank and ﬁdward the
tank outlets located in the bottom of the tank
d) -removing céked éarbon black from the wall of
15 ' the surge tank, and/or minimizing caking of carbon
black on the wall of the tank.
2. ~ A process for mixing and agitating various types of
carbon bIACk in a surge tank having one or more inlet ports
and one of more oﬁtiet ports which comprises:_

20 a) stirring the carbon black by means of at least two
sets of coaxial horizontal blades attached to a centrally
positioned vertical rotating shaft, séid horizontal blades
being located on at least two levels, the lowest horizontal
blades being sufficiently close to the bottom of the'surge

25 tank so that carbon black at the bottom of said tank is

stirred upon rotation of said bladé;



stirred upon rotation of said bl ade; ﬁ____~___—__—_—§“?‘ ‘ g
lifting the carbon black near the bott ggmuﬂmuﬂmml Vi ng the »
carbon bl ack away fromthe centre of t sur {he tank )

~wal lf outlets by neans of inpeller vanes attached to"t He \eer I cal shaf t ~

above the hori zont al Iad sai d vanes being shaped in the form
S ?ﬁi? é&@hig' |

of curves &g MENPO GFéft |"@r?rof“’t%é>q}id1m§h 3 alkl-'s‘@sdf@ml@lﬁwgl
t th (% the centre t he tank and.t owar
{Tﬁ\e/ererggesegf tﬁe hb% ?ar\lgagi’a% S Paf“'ﬁ'é’ A kNSt <:ter'it \é’—;fat K, ?{E}Igzal d
t 1 r g o] e rts :
Y:EES S? gagbggﬁéerngnga%gggggr6@% %%g%k ?§n1ﬁﬁé%ﬁﬁ(% §H}ge t ank,
and/ or i Dapb1189 VBReSakiREcAECREDARLONRE 101! ARl lyg v(ft K,Sur ge tank

by neans of side scrapers, sal e scrapers being at t0' % he ends of
the | oseslchestznsrakohtall &daae%ndsaqaf YahieRd Hed nlgh S HAPRRE 1 ke ffld Of
the tank. 3. - A process for n1X|ng and agitating various types of carbon
bl ack i n af saugeesasitichathag eaehOSegméﬁtlﬁkekomﬁkhbﬁ)o&niﬂ@“%dﬂéén”e
outlet port(s), which conprises:: a) stirring the carbon bl ack by nmeans
of at | eas®uses 20 equslofmovemendl ofiotheorhzibobl ddeskataivayhe&ddm the o
centrally -positioned.vertical rotating shaft, said horizontal blades being
| ocat ed oReRtreeakt thaotpakepnd thwardwése kdgesonfalthel ddek, cudilegs.
sufficien se to the bottom of the surge tank so that carbon bl ack at
t he bottoiﬁ%?tﬁg' g"t Ehe betsgmsof, thg Gppk »r andt saddovasgisd extemging to

10 the inner edges of the outlet ports of the surge tank;

d) removing caked carbon black from the wall of the surge \~)_'

tank, and/or miﬁimiZing the caking of carbon black on the
wall of.the éurge fank by means of side scrapers, said side
scrapers being attached to the'ends of the lowest horizontal

15 blades and conforming to the shape of the wall of the tank
3. A process for mixing and agltatlng various types of
carbon black in a su;ge tank having one or more'inlet port(s).
and one:or more outlef port(s), which comprises:
a) stirring the.cérbon black by means of at least two

20 sets of coaxia1 horizonta1 blades attaéhed to a centrally
positioned.vertical'rdtating shaft, said horizontal blades.
being located on at least_two levels, the lowest horizontal
blades, being syfficiently close to the bottoﬁ of the surge
tank so that carbon black at the bottom of said tank is

25 stirred upon rotation of said blade; _ _

- b) lifting the carbon black near the bottom of the tank of

means of_lifters attached to the ends of the lowest'horizontal

blades;

[



Bb) :* Fifting the carbon black near the bot t om of the t ank of means of

|ifters attached to the ends of:the L owesta\ngrl zont al em H rI m”u“’(:
L M ° S * <0, rotating inpeller v s to nov I
away firomthe centre of the surge tank and toward the tank wall ou IéT(s)

|Ocat3d"n th@)bOttQEEEggﬁgongQ%Qeknwghggr £%a @ b%hggcgkhgﬁh%QaEQ %Q%

vertloah/shaft above th ori zont al I'n the for

invol ute curvepofxthBdeegtka bfethaneurgdgeankf ahhe t%%talrat tmr Rk Qlfaltlhe
surge tank; d) removi ng caked carbon”black fromthe wall of the surge
tank, and/or oubleti{sNglobatedking thk dathon khhatkosnskhia iMpeahkrof the

- surge tank by nmeans of side scrapers, said side scrapers being attached to

the ends of twenkswbetingorittachel hbatee zedtdonfloshiafg tdolee theapewektt he

wal | of the tank 4. A process as recited in claim2 or claim3, wherein
the side seraperizansalebindes, be8ibg in Ahpr foems ofs ingolluée curekai m 2 or
claim3, wherein the side scrapers are helical. 6. A process as recited

in any one of e¥kgnddng. to ﬁh@répﬁefh@dgﬁﬁt@fstbﬁeoaﬁﬂééhﬁeat(§)49Fe¢hF
~angle on the to S|de of t he horizontal blades and are pointed in the
direction of ABFPEnt8PXSaid hori zont al blades 20 7. An apparatus for

~ the mxing ang agltatlon of va u arbon ?back S t ank,
whi ch conpri s&: a)rem°¥108rF|E§ﬁ FSF%B fff88n ﬁlqoegtgbngPﬁgﬁ

_ the _ tank, and/or minimizing the caklng of carbon black on the

10 wall of the surge tank by means of side scrapers, said side

scrapers being attached to the ends of .the lowest horizontal

blades and conforming to the shape of the wall of the tank
4, A process as recited in claim 2 or claim 3, wherein the
side scfapers are vertical.
15 s, A process as recited in claim 2_or-c1aim 3, wherein the
side scrapers are helical.
6. A procéss as recited in any one of claims 2-5, wherein
the lifters are attached:at a 45° angle on the top side of
the horizontal blades and are pointed in the direction of
_ motign of said horizontal blades.
'\~) 20 7, An apparatus for the mixing and agitation of various

typés of carbon black in a surge tank, which comprises:

a) a vertical rotating shaft cent;ally located within the

surge tank;

b) at least two sets of horizontal blades attached to said
25 rotating shaft on different levels,, each set of blades being

ccmprised of two coaxial blades extending out towards

opposite points . on the wall of the surge tank, the lowest set

of horizontal



surge tank; b) at |east two sets of horizontal to said"
25 rotating shaft on different Ievels,,eschtset j’ m Eﬁlﬂﬂaﬂi npr.t séd
of two coaxial blades extendi ng out toJa ds opposiiee Ale wal | of

the surge tank, the lowest set of horizontal * C L M Sﬁ*ibgades
betng sufficient close tothe baott om of the surge tank io that the carbon

bl ack at tHRAsS Bsing WHTEGLIENE 1SWT it N PHE R Shehs SRS on Yopen

the rotati of_ _sqi.d bl.ades; Chiy ifters attached to the |owesi_ o
hori zont alt%g'lkarfé’s%h%t eh sic er%socnr alfolear%lJ a%’i Ztc eegg‘f{%a)t({] e°1tensc1asl ft?rﬁg #sovv‘est R

and i ghege 132ley QndWd it fed! Aflot £5H diisd AR Srod e16t o vaLtq cal 1y

al ong and conformng to t ape o e tank, sald s
scrapers Hladldglgd 10 sufficiently close to the wall of the tank to m nimze
caki ng of carbon black on the wall of the tank and/or to renove caked

carbonsbl aok fr ot svaldtfihddas wige Towdst Borizonpel | STag@des attached

to the vertical shaft at a point above the | owest set of horizontal blades

and bel owdD5 t hesinkextsdriapears settadhdibric oriial erd sides, tisai Howepel | er vanes

bei ng shaped in the formof curves such that each segnent of rotation of

t he vanes anduddghestefiedis mfv dmnizaftahdladenn Mmitkseneyersom the centre
of the tank and toward the edges of the tank outlets |located in the bottom

20 t her eoexhendifig vaRtdc Bdeming tand ieniprring gk’ Hretflape of

the wall of the tank, said side scrapers rotating
10 sufficiently close to the wall of the tank to minimize
| caking of carbon black on the-Wali'of’the tank and/or to | &‘;
remove caked carbon black from thé wall of fhe surge tank;‘
e) impeller vanes attached to the vertical shaft at a
' point above the lowest set of horizontal blades and below.
15 the next higher set of horizontal blades, said impeller
vénes being shapéd in the form of curves such that each
segment of rotation of the vanes causes an equal movement
of the carbon black away: from the centre of the tank and
toward the edges of the tahk outlets located in the bottom
20 thereof and said vanes extending to the inner edges of the
outlets of the tank. - - i
8.. An apparatus for the mixing and agitation of variops
types of carbon black in a surge tank, which comprises:
a) a vertical rotating shaft centrally located within the
25 surge tank;
b) at least two sets of -horizontal blades attached to
said rotating shaft on different .levels, eaéh set of blades

being comprised of two co-axial blades extending out towards

opposite

-



"out:l ets ‘'of the tank. 8. An apparatus for the mX| ng and agltatlon of
vari ous' t ypes of carbon bl ack in-a surge tank, whi
vertical rotating shaft centrally |ocated Wi t hi n t e tank b)

at Iegst two sets of horizontal bl ades at{ hed t eﬂ’iﬁ"ﬁﬂ!ﬁmﬂ'i aft on
di ffereqt |l evel s, each set of bl ades bei ng conpris bl ades
ext engiyig out tovvards opposite . poi nts on the wall of the surge tank t he

| t t of h | I | t tt f
oot oot of | "BoIrARNLR endl APPSR B! LS e 1 et s O iRl ©
stirred and nai pijedcshing gﬁtmeibﬁmg)rutdgs { ttﬁ&'wa{xg{ ogah% gl)?rge)e%ank so. C)

lifters attached to the énds of the”|l owest orlzon

scrapers attachesht @hé harbeib1aék HeethowBEtoPBE dHighask 5131 AfedhQd Zont a'
bl ades, said scrapers extending vertically along and conformng to the
shape of t he wahaintainddhén bt ibmnipon sttiedrotateos GFapeid bisieati ng
sufficiently close to the wall of the tank to m nim ze caking of carbon

bl ack on th8& waf) andlifiters atéadvd takide eaisboh thealbiwest drrtaontadl | of the
surge tank; e) i npel l er vanes attached to the vertical shaft at a 15
poi nt above theP}®R8Et set of horizontal bl ades and bel ow t he next hi gher

set of hori zont said i | l.er. van be ng_shaped in the form of
i nvol ute curves gnd e%dsnﬁ?ﬁ‘?ﬁef%raiﬁﬁdﬁqn ﬁgf tthe BWerktxd) | ocat ed

_ in the bottom Olf\ighggtts%@g'of horizontal blades, said scrapers extending

vertically along and conforming to the shape of the wall of the
10 tank, said side scrapers rotating suff iciently close to the
wall of the tank to minimize caking of carbon black on the wall
and/or to remove caked carbon black from the wall of the surge
tank;
- _ e)  impeller vanes attached to the vertical shaft at a
15 point above the lowest set of horizontal blades and below the
next higher set of horizontal blades, said impeller vanes being
shaped in the form of invqlute curves and extending to the
" inner edges of the outlet(s) located in the bottom of the tank.
9. An apparatus as recited in claim 7 or 8, wherein the side
&)’ 20 scrapers are vertical.
10. . An apparatus as recited in claim 7 or 8, wherein the side
scrapers are helical. _ |
11. An am&atus as recited in any one of claims 7, 8, 9 or 10
wherein the edges of said side scrapers are bevelled, said edges

25 pointing in the direction of movement of said side scrapers.



9. An apparatus as recited in claim7 or 8, V\/nereln the side 20
scrapers are vertical. 10. An appar at us -as Lem—t—ed——i—ﬁ—a—al—nr?—or 8,

Wierein the side scrapers are helical. 11. ar ecited in N
any one of clainms 7, 8, 9 or 10 wherein the edgﬁ“‘“‘ HEmRWCrapers are
bevel | ed, said edges 25 pointing in QD directi sai dfs\de
scrapers. 12. An apparatus as r ted in any one of clains 7- 11

wherein the lifters are attached to the ends of the |owest horizontal

bl ades upwardly at a 45[err] angle relative to said horizontal blades and
are pointed 12.the Ah epparatoscds wecited & apyi chehof idaims | 7-31, ivhegein 13.
Apparatus for mxing and agitating carbon black substantially as herei n
descri bed wi the rlgféq:meeetattﬂ:w &g the andgef sthef 1W@td 1

blades upwardly at a 45° angle relative to sa1d horizontal blades
and are pointed in the direction of motion of said horizontal

5 Dblades.
13. Apparatus for mixing and agitating carbon black substantially

as herein described with reference to Figures 3, 4 and 5 of the

drawings.




