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TECHNICAL MEETINGS 1951

Papor No. 2, CONPIDENTTAL

This paper wlll bo premented ot the Toechnienl Mootings

in Parle on Saptanbor 25¥h end 27th, 1951, It auat not bo

Eubliahod prior %o that deto ond, in eny case, 1t muet not
¢ publishad without tha pcnmiasion of the author,

NOTES CN THE FELDING CF RAY MAﬂEHIAﬂS IN TIHIE CCHTINUOUS FRCDUCTICH

OF SUTERPHOSETIATE OR THCSITIORIO ACID.

By P. Moralllon, (Manufocturs dos Glaces ot Irodulbs
- Yhlnlques de yi-Uobeln, Chouny ef Tiray) e

Althoush the continuous nonufeoturs of Superphoephate has
gore rocl adventages whloh expleins the fact thot nowadeys ite
edopticn la neldng repld progress, ite reclisation nevertheloss
gote certailn problens of whiloh the feeding of raw usteriale to
the mixer 1s not theo onegiust to solwva,

In crder to obtaln & product of geod quality and uniforn
conposltion e precise contrel of the quantltlies of phoaihatu
and of the acld dntroducod 1e inperetive; such quantitles have
to confora ot cny given monont to o definite proportion, although
& atrictly ocnstant dlacherpe 18 not abaoluteiy egaanticl,

It goaes wilithout saylng that, in nddition, tha conpositicn of
tho roaw haterlels nust rensln constont in the ocouree of the ernio
production, _

Thore certoinly exist aoma excellent types of continuous
dena but exporience hes shown that tho diﬂtggbuting dovicas for
phoaphoto ond ecild with which these dena are riostly osguipped leava
much to be desirod from tho point of view of precision, nalntononce
and snooth running.

The mtudy of the roona to renedy thope faulte hoe led to tha
constructicn of diffarent typea of apperatus only to roteldn in .
the end theose which 1n ootus raotice heve shown tvhonsolvoes o
have all tho guelitlies of precision and sound congtruction whioh
we regrrd as indispensable for Superphosphnte worke,

1. TDHOSPHATE FEED.

Briofly, it is poseible to dlstinguish two typos of Apparatus
agcording to whother they control the volure or the wulght of
phoephata,

(A) VOLUMETRIC FEED.

Tho apparatus oonprisa, in the nain, one or several buokets
Bat 1n a rotor revolving at o constant gpaad about e vertionl
or horizontal axia.

The rotor im fltted vory tightly in tho imterlor of tho
cerrier which le eurncuntaed by = snell phoepheto heppor the lovoel
of which 18 kopt constant by noana of o continuous auprly and en
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éféf—flow devlice, These hucketa £ill and enpty thangelves alter-
netely, discharging, cach tine, e definite volune of phosphete,

henoe algo o definite wolzkh, provided thet the bulk deneity rencina
the sene.

In aplto of the simplicity of the prinoiplo Invelved, theme
apparcius present many defocts both from the point of view of
hechanien as woell as pracisicn.

The preogence of a very somnll forelgn body in the phesphate,
8Woh es £ nall for oxeanple, suffices to block tha rotor Ly
woadging 1teelf between The outer caslny ond the carrier. In order
to aveid An puch o ocase the doteriorntion cof the propelling nach-
anien 1t de necessoary 4o introduco in tho control e shoar pin which
2oty a8 a fuege, but any bracking down of thilse device anirils a
coneldorable loass of tino, :

In edditlon, the close Titéing of the Bober and the onrrier
decremscs after o certaln tinc of rumding dus to the abrasion of
the surfaces coming into coninot with the bhosphata, A portion
of the latter entera in botwesn tho two partyg and the voluno dle-
charged ceases to bo controllad cffectlvely,

Finelly, experlenco shows that the bulk denalty of tho phosphato

1 subjeot to considereble veriations sven 1f the grinding is per-
feotly even. The differencas obsarved ere dus to tho cleswificsticn
in the silog of perticlas ncoerding to their diancter cnd tho
irregulor piling of tha choaphete in tha heppor surniowiting the feed,
The difforenco in eize 1s perticularly ncesnftuatcd 1T o nixturc of
ghoephates of various origin 1g ugad, owing to tho inperfoction of
he mixture and tc the variations in fineness due tou difforcncos

in hardness and actuel donaity. In cddition, vary finoly ground
vheaphntes (finonuos 95, throucrh alavo 100) ara capnole of retaining
conalderable quantitics. of alr whiech vary nocorilng to the condlt-
lone of worldng and which render the nosion of bulk denglty 11luscory.

The precision of o volunetric foead ig ver{ nodloore; the
differonce in discherge obeorved with idonticm ppcode of ravolutieon
oan ba 5% which, to our idea, condoumns <hig type of epparatus.

(B) GRLVIMETRIC Fiib

This typo of apparctus which is olgo celled poldoneter, conglaote
in the nmain of & bolt Convaeyer movdns at conatant sveed on which tha
phosphate 1s placed ond of which sithor & Forvlon or ths fotal
quentity is welghed in o continuous nanner Ly moans of o weighing
Byeten. Any wvarlation in welght oontrolied in thie rnannor rogulte
in gn inorense or decremeo in the guantlty of phosphate adnitted
to the belt thuo nalntoining a dischorso which is oongtant in welght,.

() Figure I roprogents o diecron of thoe first type of aprarcatus
functiening cocording to thig principle, Tho phosphate cohtalned
in the hopper 18 removed in n continuous flow by & boelt oconvaeyor
2nd passes over a wolghling roller A atteohod sy nonne of the lsver
AO'B and the rod BS t& tha bean of the scale DOT, kept In eguilil~
briwi by a hex of tarad wolphts F and the elider M, A aliding cete
rleoced in front of tho oponing of the hopper, therchy linitinge the
quentlty of phoephate poeslng, ip ettachad Ly noans of o rod, the
langth of which oan be rosulated, to the other and of the bean ot
E, In this nannor any verlatisn in tho welpht of tha phosphate on
the gtraight portion of tho belt RS brinse sbout a chenge 1n the
aguilibriws poaition of the heen ang conpeynently e displacenent

of the gate in o nmanner which tunds to conpenecto the 1nitinl varia-
'tiOIl. |

The length of the rod DC should bo suck thet with o horizontcl
boar the fixad rellers R ond § nnd tho welshing drumn A eguidlgtant
fron the precoding rollaers should Lo tongontlgl to the sema horigon— Al
ted pleane. The tare in tho box T o resulatad inltlelly in gaoh o
WE Ehat 1f the belt 1 wnpty rnd the slider in tho zers poaltlon (4in
Mo) the boan rencine in horizontol sgullihriurn,
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10 viuwa we owtrln tho dualeaq Alevlivige v Noa To
caloulete botTorehend — teirlar, into nerount the spucd of the
Lolt — what ahsuld be the welsht ¥ of the phoaphots on the
Bhraisht porticn of tho belt HS: tho allder welghdng Q 1a
than 8110 along to peeltion X thue obvedndng the followdup

goustion:-
- g - fgﬁ%ff X0 = Qo (01 - Mn)
oL Mol o 1 ] ol

T- - “ —-?;-A r:B x 00

L6 18 also poswible with tho slidey recaining ot A to
placa in the Lew F a welght © thue obtlairing the following
wguation:-

T % C'li  x O C = %.0D

- i
. this dona, 1t only Feuaina for tho apporotus o be 8ch
in notlon and to enfalete, by nenno of a winged sorew I, the
lengtb of too rod AC in such o nenoer that the beon maswies
& horizontal position,

in thess conditions the pressurv of the phosphate vxortal
on the vielehing drun A 1z equal to half the weizht of phosphote
rotelnsd on tha atralsht portion of tho belt RE, ar wos adnlti-
1 oin tho Progoadine ernlculation,

With thisg tyro of apparatus, whore tho digplecenents of tho
gats are Leoaurht mhout dirootly by the been 44 ig "s pricpd”
avident that tha coveactlong caprlied Tor the verintions of
bulle donglty of the Dhngrhate cro net ceonpleter 1f the ~ate
rigen or dagoendas 11 1z secaaa the ogud Labriws poadition of the
bean s choiurod and therofore the wolpht of the phoploate on
the lengzth RBS hns consoed to he the aane,

Ag o mrtter of fact, 1n the cquatlion axprouslng the new
conditions of ogullibrdum, the loverese of thy 7 ' .
forcop applied te tho Leen in relation to th. nxis C has chonged
and the ftenalen of the belt oconos inte piny, the atralght por-
tlon RS hoving: aassunsd o corteln curvotavoe,

The correction 1g, therefora, not corijplete and dopanda
upon tho charectlatica of the spporciug tut it oan sttodin
90% of tho variatlon which vould heva hoen chaorvad if tho
gete hod beocn fixed, Provided that bho difforances in bulk
donsity of tha phesphoty doeg wot excead 549 the dlschergoe will
repeln conglrnt 2t about 0,55 which ia qulto odeguate as foa
fg oocourcay iz concormod, -

Cn The cother hond, cven 17 tho very pronsurcoed varlations
anooprarcnt dsnsity of Ghe Phomphato dos not saour teo freguently,
“he operntor onn rondily renedy this stoto of affmiro: 1t 1#
surficlont for hin to ro-cgteblich from tinae to fino tac
horleentel poaltlion ¢f tho basn by twrrning tho wingod soaron L
It 1o further possible fo ingtall in gone part of the boat
slaotrloal econtenty whieh s9t e Lell rivging wvhon the hoean
dovlates, ot o cervedn mngle Fren the fwed maniel fasd bl oo,

By neans of allght sapérvialon it de vposainle For taia
anarutua_to dlachorage o ranlly conetant quantlity. It hes
the edvantosge that incrbia diw gorplately olininatod seeings
thet Lt3 reactlions aro spontanecus. In view of tha slnplicd vy
of the apparntug 1te conatruotion cen b vory strons; Lt dwe,
howswar, vesonbigl that the friotien ceusad by T ailding
sate ohould Ye ridndeised which ie ebtednsd vy ormldiny A6 by
rollere and by ariaacing e suiteble fixed rlace to eilludnste
the praasure of tha product aantained in the hoprexr on the
aliding gnto, '
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A0 eppearstus of this type hos been in uge in our plant ‘
for twonty yoars ond has given ontire sstisfoction. N

(b? It 18, howovar, esmsy to conceivo opraratus on the sare
principle am the foregoins but still more precise and purely
autonstic and onpablo of corracting eny varietlon in the

bulk donsity of %he hoephata. Fror what we have seen 1t is
gufflolent, as & mat%or of faot, to sover tho nechanical conn-

oction betwaeon tho twe porticnes of which the poidonoter i1s
conposed,

~  the bolanoe welching the rhoaphate dilgoharge.

~ the gato regulating tho qu&ntgty passing and nalking
the gete get dooording to the indications of the
belance through tha internoddary of a serve-nachanlarn,

Wa hnve suoh an aprergtus in uece (flg. II) derivod from the
Ereceding tyPQ by edding a servo-motor driven Ly sair, the
istributor of whioh ia regulatod by tho beanm of the bhalanca,

Tho mothed used is of the greatest simplicity: the servos
notor consists only of one eylinder 100 nillinctres in diam
noter end 34 mn atroke and the elr pressure omployad doed not
§XCasd 500 rn of water, 1t is not nocemsary for the sorvo-notor
to e fitted with g progaurae geuse or that tho plsten should
bo adjusted in the oylinder with a ¢learance legs than 0.25 nn,

Tha greciaion of thic apparatus haa beon confirmed by
Approxinatoly one thougend wolghingea, It hes bteen ascertalned
that tho quantity of naterinol delivered in thres ninutes rencins
congtant to the extont of 4+ 2% aven 1f the apporont denalty

Of tho ground phosphote incroases from 1.10 %6 1.80 (the laiter
hes bean obtedned 2y ixing graecn pyritog and phcaphatﬁ)-

(a¢) Another type of apparatua (fie. IIT) is oguipped with

an elactric sorvo-motor. Tha +two eriig of the been of the
balence are egqually long. The length of the red supporting
the welphing roller ig roquloted in such a nanner thot the
snpty belt ia ooupletsly horizomtel and reectlilinesr botween
the pointe of support R and § when the Bean 1g horizontel. :
If the cherge of the walghlng rollor ia either insuffioient or
axcoegelve tho boom incldnes and nakep contaot at olther cond
With tho uorcury content of the vegsels C or D, The contact
cleses an elaectric oircudit whioch by neans of a neke or break
(contacteur disjoncteur) deternining the directicn of wretetlon
ol the notor M, 3y nmeans of & pronounced roducing goer this
notor rerulates tho rise and fall of tho irato E.

I¥ the tere in tha wolsht box 1s adjusted, so that the
bewl iy horizontel when the bolt conveyor 1s enpty, the welsht
of the layewr of piroophete betweon tho supporting polntas R nnd

B Imadna, yndar noroal worklng econditions, equal to doublo
tho welght added to the box 1, r =l

An afparatua-built BCcaording to the abeve desoription dosa
not function altosether Satlafocterdily, It is ovmorvoed that
the hean oscillatesn contlnuously from ono side to tha othecr,

ard the gete 1s in perpetual dotion, which causcs fluctustions
in tho discherge mnd puts tho motor to @ scvera strain.

Tho resmon for this is 88 follows: when the rete ip
noving, the height of tha loyer of the product cn tho bolt
varles at any givon ronent fron ons ond of tho belt to the
other. The norent the horlzentnl cquilibriun of the besn is
estnblighad, the clactrio contact 1s brokon and the thlokness
of the layer of tho product nt the point of the woishlng roller
19 thet which woula corraegpond to pernanont oquilibriuwm but s
e gato has alrandy praned the corraaponding positlon whioh ot

She end of g few gacond ram)ta 10 o renowed unbalances conéltion
In thae opponita Advnotien, '
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It ia posalble to ronedy this drewback by allowing the
gsorve-notor to run internmittontly in such. e nanner 28 to allow
tire for the phogphate layer to ettain siuplforn thickness end
for tho been to bocone stehilised Lefore peroitting a fresh
displacenment of the recorder. Thus en eguilibriun is obtmined
by B euccapgivo "button pushing® as e hunan cperetor weuld do.

The internittent functioning of the motor 1s obtained by
interposing in tho power circuit e clockwork nechanisan whdch
oon ba regulated and which is set in notdlon by a can ot each
ravolution of the front roller of the poldonetor,

With this inprovenent the funotioning of this apporatus ile
voery EatiﬁfaCtorﬁ end the precision oxoellent. The poslition of
oguilivriun of the bomn is presorved for meveral congooutive
nihutes without the cid of the servo-notor.

Pour\spporatus of this typo ere in use ot our worke. Their
bohaviour Lo satisfactory in apite of tho foct thet they are
worked vory herd,

(ﬂi' In tho preceding apparatuas, the load of the produot on tha
Lalt conveyer is oontrelled by ncking use of ite suppleness.
Tho principlo im mound ond the prsoilsion very groat. Thie
prinoipls, i1s, in addition, onbodied in tho construction oi

osrtain continucus checlk-walghors used for tho control of
rubbter belts,

There cxist othor epparctus where tho entlro Lelt conveyor
Inocludirg tho notor reste on o fulcrun thus constltuting &
belanoo and thot ie why thay nre called piveted belte (teple-
Laseula), The progeurs exerted by the phosphate is balanced
by a countaruweight arnd tho 1nclin. of the appsratus con-
trole &lractly or indireotly the flow of supply. +t mose without

saying that, as in the foregolng, the oonveyor is moving ot
congtant apead,

In the apparatus repregented in figure IV tho plvoting of
the balt conveyor about e horimontal axls reguletes nechanically

tho opening or shutting of the gete velve at the base of tho
faod=hopper. :

In another apparatus constructod ond orgcted et cno of
our worka, the resulatlion of the phosphets discherge controlled
by & Tlvoted belt lg carried out by tﬁo sction of @& BeIrvo-
rogulater on the sapeed of the cheln~conveoyor which rorioves thﬂh
phosphato at tho base of the hopper. This tremsporter de of the
negh typs filtted with spall sorapors and 1ta prroncoent eb tha
bago of the hepper is shown in diagran of Big, V. 1% is @0% in
notion by a motor the spesd of which veries in the ratle of 1
to 4 mecording to tha dloposition (salape) of the brushes. Tho
dimplacenants of the lotter in one direction or tha other 1
engurad by suxllinry notor and by elootric contects (cliquota)
whioh in thelr turn ero romulated by & two-directionml RErCUry
gircult brookor asicohed teo the bema of the balonco,

This apperetus, in use for 16 yoara in ono of our works
for tho contilnuous production of euporphosphate, hamp shown
1ltgelf very roliakle, The only drawback is thot it ims nore
axpeneive to conetruct than tho precoedlng apperstue, without
angurlng e superlor nccurnay,

With the other apparatus of the sane type the extractlon
device below the hoppsr 1s o worn-goar the gpeed of wideh 1o
regulatod b{ o spood reguletor which isg ected upon by & rotor
controlled Ly the Lnlanca.

Flnally, it should bo notod that there oxilet poldonegtersa
wharo the entirs bslt convoyer .ls mounted on & platforn pcols
or mttzchad to theo weirshor. Tho lattor indicates tho total
wolght of tha apperetus when ronwing, including tho prhosphate.
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Tho feed 18 arrenged In one of the rionnerg nentloned above.

Fron tho obove 1% wlll Le soen thet therae exlets a great
varioty of poldometers all gilving edaguatc preolsion provided .
thet their construction im corrcct, gfore choosing 2 poid- v
areter i1t 1a edvieallo to verify 1n pertloular the congtruc-
tional deteils., If entrustod to wonufacturera who are not
gpoclnliste the apparatus -fust be strong and fool=proof; oall
1te ports nuet Yo acceaaiblo to faoilitnte ¢loaning and repaira.
The Lensl nuat be vielble ond 1tg oquilibrdiun peaition indicatod
Ly & pointer te ansure the corragt funotioning of the apperotlls.

It 18 rdvisablo to sgulp the poldenster with a revolutlon
counter fixad on the axis of ono of the rollars of the convey—
or or te fix on tho latter o ddse of lnown porineter noved by
tho friction egeinet the bolt, As oach complete turn of tha
latter tronsgports o dofinito walsght of phosphate, e nessura
of tho totel quantity of tho ratorinl discherged 1s obtalned.
1t is aqually easgy to racord the spesd of tho belt by eynchro-
nlgatlon of tlns nnd tho revolution counter which would allow
inatant caleuletion of the dlechergcd quantlty whioch, 1n's1l
ceses, la proporiionel to the apocd of tho bolt CCILVAYOI's

(¢) Fluidity of phoaphnte,.

Whatover the type of poldeometer uged it ia evident that
1te nccurato functioning is basod on one. esgential condition
l.e. thet it 18 poesible 4o govoern and centrol cffectively
tha ronning of the preduct when entering tho epyerstus. In
Thiv respact finely ground phogphate (finenesa 959 throuph
#levo 100). entadls” very considorablo difficultien which at
thuos aprear to be unsurrountable., As & aatbtor of foet,; the
very fine powdar when in netlon flows spontanaouasly on nixing
with edlr, acquiring the properties of a ligquid. It then coles
in on uncontrolleblo menner sll over the epperatud whioh
rendars any oontrol virtuslly inpossible.

In order to eveld thins disaptrous caking it 18 necagsery
to study with great oara tho shope end dinensions of tho .
hopper pleced above the poldoncter as well ag the nennor in
which the phosphete onters the lottar so as to oveld the
Tormatlon of hollows and proforcntinl channels and the intro-
duction of eir, Werk is generally carriod out with a constantly
full feed hopper whioh requiraes continuous feuding and the ro-
cyoling of the oxcoss of phesphate to thae lower gilos.

11 ACID FELD.

To our knowladgo tho ecid distributors used in the Industry
are oxolusively of tho volunotric type. It would, in fact, not
Lo emsy t0 wolsh the oontinueus Tlow of liguid.

h typical arrengenent consigts of a discharge by means of
8 nozzle colibrated hHolow censtant level of acld; this hosg the
edvantegs of grewt ainplicity but when used the pracigion may
not Ye adsguatd due elther to difficulties cauged b{ e faulty
erransensns (badly placed valves, badly desirmed olbow—plpos,
geoantrie orificqa phataa) or to verying viecogity or to rud
sedinents. To these drawbacks has Lo bae added tie fact that
overy tlne 1% 19 dasirable to redify the £flew, it 1s neocespery
to changa the nozzlo and 1o procsed to & new oalibratlon;
this lecks elastiolty and entella a Losa of tina,

It ig profereble tg be able to nedify at will tho head of
the liguid above the ncozzls, Tho deviaa ahown in figure VII
corresponds to this conocsption, Tha lavel of the ligquid in
Tthe gless tube 1s reguletod Ly aoting on the valve and tha
flow obtainad is proportionnl %o h, B bLeing the height of the
colurm of the llquld sbove tha nozzle. This flow con ba
celeulatad cocording Lo +ha Tollowing Forimlet



-7

2 A 3
g = xa 2 N CM~ /=60,

or further: -
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’

litres per hour

by naking 4 ~ dlaretor of nozzls in centinoatres
D = dioneter of the tubae in front of ths hozzle
in centlnctras ,
h w static pressure above the nozzle exprossed
! . 1n centinetrea of tho liguid (dirsoily
indicated by the lovel in the glosa tuba)
k¥ = goefficlent of flow, in the neighbourhood of
0.8 for a cylindrloal nczzle end 0,6 for
an orifice in thin material.

In order o obtain o oconstant acid lavel in the glass
tube a asultnable valve for the purpede of regulotion has o
bo chqaen.‘ Flug cocke glve good results.

~ In the TU.3.A, o wide use is made of rotametor indicatore
end controle which control the opening of the velve by moeane

of o mervo-mgohanisn driven by conmpreesed alr, These GpPOTG-
tus glve o preclslon of 24,

Another cpparatus whigh woe would recormend eppocially
beocausa 1t can serve at the anne tino es intesrating
counteor 1la the buckot-whael whioh revolves ot a pro-doter-
nined apeed about @ horizontal axis and whare the buckaets
acoop up the liquld contained in o ennll receptacle fed
continuoualy, allowing 1t to aamoapo by neans of o hellow
shoft. In adddtion, this opparntus et be conceived in &
rationel nonner, 6ertain stallatlons conprise & hucket-
whaol revelving at a constant apeod whers if is posaiblo
to regulets the flow Dby variin@ the helght of tho over-flow
of the tank by neans of a slidins tubo., At first sight
this principle appearm to be mound but, unfortunatsly, the
repulte ars not satlafactory bocouso any fluctuation of the
Tood to the tenk couses a variation in the heipht of tho
llgquid above the regervolir, henco in the dlscharge obtainad.

In ndditien, 1t would Lo advisablo te study the Ehﬂ%@
of the wheal so That the buckete enpty thenmelvos ompletely
on. pasaing tho highest point.

On tho other hand, a buocket-whoael cen mive oxosllent
preclelon .(0.5%) when & epeciel shape has been glven to the
buckets so that the no fluctuatione of the level of the
liquid in the tenk do not influenco the flow obieined,

Such apraratus exlet end sivae entire satisfaction %o
ﬁheir users. One of theo hae been in uws for twenty years
in one of our worka, It suffices to equlp tho apparatus
with 8 revolutlon counter to constltuts & total cheok. In

order te vary the flow of dimcharga the apead of rovelution
is veried,

ITI. MECHANICAL REGULATION OF FEED ATTARLTUS

. Aricng the above epparatus, those with nobile ynrte et
ne noving at & etrictly conatant apesd in order to ensurd

a definlte flow. Fron thie point of viow certnin errore have
to be aveidad.
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If, for exanpla, the acld 2B resulatad by nozzle whilst
tho phosphate is dlschargod b 8 dingle volunetrlc feod
driven by the sane notor aa tﬁa nixer, sny verdetion in speed
duc to the reslstonco of the nixor moéifiea tho flow of
prosphate slthoush the flow of the acid repmains constant.

Anothor cauae for a peasglible variation in the flow
obteined liea in the Fluoctuntlons of current freguency of the
slectric supply.

In certedn remlons oscillatlons are obscrved within a
short space of tinoe, betwoen 48 and 51 cyolee per meoond, 1.a.
B difference in valuo of 6% which corresponds io thae sone
differenco in the speed of rovolutions of the rotors

That 1s why, 1f one i not abeolutely sure of the fre-
quenoy of the ﬂuﬁply we are of the opinion thet the use of a
atatic flow reguletor (nozzle or rotanecter) ies not to be
reocrniended for an geld feed seelng that the hosphate dis-
tributor ig, of necsesity, of the mechenionl ypoe. On the
contrery, it ia advleablo to uase o poldonetar and a buckate
wheel driven with preference by a common notor so that, although
thers are oerteinly terporary rluctustions of chort duration
in the discharge, the propor¥ion of the two meterinls renaina
atrletly tho sane,

In order oxactly to rosulatc this propertlion in accord-

ance wilth the value deslired soveral proceduree aro pogsille,
One can ramulats the taro of +tho poidonetor, It 1s alsag
¥0951ble o squip one of tho epperatus with a spead resuletor,
ho buckot-wheol, for excnple, the phosphato discharge renain-
ing constant, In order raadiiy to nedify the whole apsed of
iroduction wlthout changing tha proportion of the two naterials,
¥ ig edvisable to plmos in addition a speed peer . behind the
reguleting noter.

Flnally, it would be advierble to ensure an interacticn
botween the polddoneter nnd tho buokot-whool 86 g to ptoDp

the disoherge of the phosphate 1f the aold 1s stopped and
vioa vorac.

IV, CGONTROL OF BLOW.

It 18 essontinl to be able to centrol rapidly and with
preclaslon the flow of naterinl mctuslly dilpcharged by oach
apparetus. In order to obitain this, the quantity of dls-
charged naterisl correpponding to a nunher of reveluticns
detornined by the revelution countor placed on the distribu-
for should be neasured (ond not corresponding to & doternined
lopse of time whioh would introduce differences due to
oscilletlions in froguenoy of the current). Tho Jmowledge of
the roletivo apeeds of tﬁe two apparatus will render it
posaiblo to caleulate tho retio of the welphta of the two
producta.

It 1g, thorofore, advantococus to be sble to caloulate
within o glven poriod the flow of the ngterial into & recoptacle
on o wolghing mnchine or sinply into & velunetrie gaupe for
acld, TFor this operation the use of valves for ths ncid cr
of glldes fer the phoephato should bo avelded as their
nanipulation le uncertoin and reguires too rmoh time. A
satisfactory devlice conglsts of a bent funnol swivelling round
e vertlcal axle ploced at the outlet of the distribvuting
aﬁparatua whioh allowe of on extrencly repild novenent to gsend
tho nateriel towords the measuring recoptacls (mee figure VII),

In order to control the dlacharge of pheosphate 1t 1m
poealble to collest and weigh the quantity of materisl prosent
on B glvan longbh of the balt of tha poldemotor which ham
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been giopped beforeshand,

In sone ingtelletlons the measurlng reosptocls is placed
during the norrnal transit of tho materlal botween The dlio-
tributor and the nixer. The control of the dlechargo can
thug bo effectod during rmanufacture by closing o valve or of
the gate at tho baso of the rooeptacle. This procuas 1m vory
eultebla but eppears tc us inecourgto in view of tho duration
of the shutting end the inovitablo prescnoe of an undeternined
quentilty of naturial in tho receptaclo et the zore peint, In
addition, for the durgtion of this nanipulatlon the nixer ls
fod by o ginglo conatdituont which 18 e digadvantea.

V., CCONCOLUSIQNS,

The feeding of phosphato rnd acid in o nedern continuous
ranufactura ol superbhosphete sr phespheorio ncld sete e
roblen of control and cutoantlc raguiation whioh 18 oertainly
ntricatec but which oan be solved by iwang of o slmple and
garviceable apparetus giving o proclglon of about 1% as far
os the constenoy of tho nixing proportion le conocrnsd,

Wo hope thont thoe forogolng indiecatione, in splte of thelr
gensral character, riay be helpful when exploiting & continuous
procoss elthor at present or in future, and ssrve ag a guldo
Tor seleoting an apparstus, We, on our part, have found that
thoe uge of rationnl cpperatus w{th n antgefactory funetioning
18 of inestingble advontoge na fer as the running of o works
ls concernsd and sllows of a distinct Aoprovemont in the
Quellty of the product obtalnoed.

Juna 1951,
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