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UfTRUmCTIOB 

tai« etudy da«la primarily with oparatinf ocnditiono la tropical and aub- 

tropieal oountriaa, which «ra aignificantly différât fron tin oerrMpoaiUf oondition« 

in t«parate sonatiiat whera th« ooraaio* industry ha« racaivad aoot of iti davalop- 

•ant «ad to waioh «oat aoiantifio and tachnioal atudiaa oonaaquantly rafar. 

Bakad our prodaota aro uaad priwrily in bailáis*   Thaae produot« ara uaually 

aada fro« rathar iapura plastio clay raw «atariala waioa wat fo through four i» 

flotarla* «tofooi   preparation of tha ol«y, «ouldinf, drying and firinf.   ffco fir«* 
two atacaa h*va baan atudiad in «nothar papar,   fais papar will tharafora bo oonfinad 
to oonaidaration of tha daring ana firing,   a« thoe« two atafM or« frantly lnflu«no«d 
by tha typ« of raw aatarial «soft, howarar, M o©naidar it wimq to aaka a «aioli 
rwfiow of tha fundaaantal factor« inrolvad. 

It ahould oo notad firot of «11 

or from tha point of via* of th« 
•idarod to bo that part of tao 

tho (toflnition of ol«jr 

fro« ti* point of «taw of 

_    lata« fuss 
«p of 

oí«/ la ooa- 

•Anaralofiat, m tha «t«ar haaá, o lay io a «atari«! 
^^^p     |«^F ^^^^^^^^W*^^^««]«?      ^^^^P      TBF ««P«««J«J«Ä««?^^F    ~^P««T^ 

taa a&triv*** •* **• 
»I*«***), aawaÉdt«» ««au) «ai ^«tl «a 

•l««W«l> ««B W flWHMl ««Y fiai 

,«§ *£« 

»   .   ff V." •/t* 

* 

1 ' •- -l*- 

'   « -rf. 
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laollnif i» nade up of two nolacular lattietii    tht Si04 tttrahodral tilioon 
lattiot «id tha A1(C3H)6 ootahtdral aluminiua lattice which nay oondtntt in tho propon 
tion 111 to for« a continuous inponotrable lattico with tha formi» Al2(0H)4Si2O5 or, 
la tao fon of oxidaa, ffliOg.M^.Zny).    It wy bt found in a hydratod fora M 

halloraitt with nEUO.   Tht aoltoular ratio SiOgtAlgOj - 2, and tho low on firing it 
13.95 P« o«* *»«• kaolinite and nor« for halloytitt.   Tha oryttalliat ttruetum il a 
fairly largo, Tory flat hexagonal pria».    Thia ktolinitio group ii found above all in 
tht ohina olay», th« ball oltyt and the fireolayt.   It it alno toaotiata found in tao 
briok oltyt.    It ia ojuitt oonaon in taaparata treat. 

«» •ontaorillonlft belong to tha «roup of arronhrlUft of rolotnio origin. 
Tat SiÓA lattloa anelottt an aluainiua ootaaadra Iettioe» giving a lattina forarla 

•f 2il. 

Tao foraula of nyrophyllite iat 

álf(Ci)4.»l2C^ or, exprtttad an oaddet, álgO^iOg.IjO 

Tao pinot) af «ha gibbeite 4l(CH)3 group any be taken by bruoite Hj(0l)2 nr 
fanoua oxida re(0H)2, whioh art of ti«ilar ttruoturo.   If tho oantral lattioe la 
•ait «p ontiraly ef bruoitt, taon thia will giva lil&i 

%.((•)».«A «* 3Hj0.4iiW» lott an firing 4.? par eant. 

Pyrophyllite an« talc sty bt oonaidartd aa taking up tha group of nontnorillonitea 
with the fatami* Zál^.ltjO.iaiOg.S&y), loaa an firing 5.3 par oant aid •tlaomUr 
ratit liOj/ilgO. - 4*   *ht lattica af aalt letter aatarlal is not ao oloaa ai that of 
katllnitt, asi allow« liquido, inainola* watar, to panttrata it tad thua oaatidarttly 
eaptc* ift valmae.   At taay atrt a fra« oharga, thaaa aontaarillonitet oam taoerb 
•«tallio oatiatw amahat CaO, mg, etc/, whioh fi• wio*e proper*iee to the 

oapaoitlly sa oaaaldtrablt inortatt la piaatioity. 

ava rary tiadltr to tho group of mota, «hora part of tat Mg han hata 
by IjO.   fatar lata of firiag la about 7 par 

•A in firaalaya. 
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In addition to th«ae plaetio argillaceous eoapounda, days oontain other mineral«, 
some of whioh, suoh M organic mattar, oarbouatee (oaloite in marl«), sulphides 
(pyritss) and sulphat«« (gypsum), bring about substantial losa«« on oaloination. 

In hot, humid tropical climates, th« olay aolecul«a di«int«frat«, «specially if th« 
olay d«po«it ia und«r th« water tabi«.    SiO. is gradually «liminat«d by this lat«ri»a- 
tion, and th« residuai produot will b« a let«rit«t a bauxit«, a gibbeit« or a geetait«. 

It may b« notad that th« loaa on firing of gifcbsit« amount« to ovar 34 P*r o«nt. 
Th««« variou« non-plastic compounds d«v«lop v«ry oonFiderable poroaity «kan fir«d at 

l,00O°C and ar« thu« eubjsot to progressive and heavy shrinks«« «I hlah temperatura. 
In tropioal oountri««, th«r«for«, taie* should b« born« in mind whan ««laotinf «uitabl« 
dryers and kiln«. 

Lot u« taha as an «rampi« thr«« types of olay«, th« firat a wtemmm olay (an 
alt«r«d for« of traohyt«) fro« Wartagunar and th« othar tut (altered fore» of baaalt) 

fro« Mauritiu«. 

Sees* olay ?aeoaa olay Mloolilr« olay 
South Mauritius        Italia) Nsnritius 
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DRTDO 

The drying proceso ©nables the mixing wat«r of She prepared clay to be removed 

and providee a fina, moro or lode àrj product ready for firing.    MeohanicaJ ly speaking, 
it involves evaporation of the non-combined water, together with a roduotion of the 
volume of the produot.    The ¿larrval of the water takes place in two stages:    to begin 

with » it is Rooompanied by shrinkage proportionnl to Sh* IOEE of water, but when 
the leathsr-hard etate is reached the shrinked« stopa while the removal of water oon- 

tinues until dryrcn.    1'h- oriU-.a ..oi,.%    ;« 0^vc:, ^ :^£0\[t ourvo."   This poí.nx ìM 

important, as once it ha¿ bean prsoci the drying cc«ditio;iB can be radically changed, 

lino« there is no loriar any fear cf the cracking or bunrting of the pieoe aa long 

M the temperature is kept below 100 C. 

The water oontained inaid« the blooke of clay rises by oapillary action to the 
surfaco and brings with it soluble »alts whioh crystalliseout at tha surface and give 

rie« te effloresoenoc   The extent to which the temperature oan be increased in order 

to speed up evaporation of tao water is limitad by the danger of tha formation of 
steam, whioh would causa the pieo* tc burst, e¿¿ tb* practioal limit is about 70 C. 

The reduction in volume fivos'rise to internar stresses in the place, as drying 

ia mot «paT at every point.   These internal st rat s es manifest themealvos in the form 

of distortion, cracking, end even bursting of the pieoe if drying ia too rapid. 

Shrinkage varia« aooording to th* tyjt« of elay concerned, the-amount of adjuaote 
as sand, and the fineness of grinding.    If tU» sia-inkige is too Barked, and toara- 

Jangar n r for tha piace wìwm x« ia oeiag dried, it osa be reduced by adding a 

laaaa? el«y (*at*fc will hrv* •. !*»»*er i^grso of shr«.nk<sge), *aad, or ©hanotte.   smell 

aèiltione ara limited, however, beoause of the reduction of plmstioi^r waieh thay 

--•SBtfr,   Korisally, tha linear aarix&ag« aa drying mat net exceed 5-7 par oejit.   The 
•astttion of ad Juno ¡>a muk aa sand to mate tao eîay leant* oleo facilitates the romoval 

of «m£#r %r giving tfco alt* a Iw compact atruoture and titas enabling mora rapid 

structura «fesa it enaiest to dry is caolinite.   It ia also the 

•f olaya». thia papntg depending on the siae of tha atolla« «Ni 
mrtmmatily,. it - U «uiOa rar« t» fitodombatauUol iefaaW efr Jam» liait e 

am «aa trapío«.   ît I« more usual to find halloyaites, wnlo* e« «^ m<• poetic, 
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or nontaorillonitao oontaninatad to * groator or laaaar dogroo by iron «ad aluniniun 

hydroxidoa.   Both thata argillaoaoua nintrala aro rathor tricky to dry, but aar If, 

on the othtr hand,, do not prof ont any diffionltioa, baoanaa tao liaaatono oontalnod 
in thorn has tao offoot of naîcing thon loanor. 

Kaowlodgo of those foots ia vary uaoful whan chooaing tao typo of induatrial- 
aoala dryar to bo uaad.    Ignorano« of than axplaine to OOM axtant tat hoavy waatago 
onoountorad in tho aanufaotura of artiaan-produood air-driod brioka. 

Ut wat f frift Tfifttòtfl ,fwr tâifflilii flirti* 
fat total auabtr of ealoriat roquirod ia ooaauaad not only ia waporating taa 

noa-ooabinod aixing wat«rf bat also ia boating tao producta, tha atruoturoa aupportiag 

thaa, tao aurrounding aaaonry and tao air «Blob ia baing oiroulatod for tat drying 

Qaita a aubataatial loaa ia alto to bt tsaaetad through radiation fron tat 

r.   anea of tatto alanonto eaa bt caloulatod tbaoratioally if tao wtigat tf 

olajr notorial, tha woight of tat watar to bt oraporatod, tat waight of tbo baarar 
atruoturoa and tat aurrounding aaaonry, fat aurfaoa arta of tat atajttd walla, and 

anount tf circulating air art known.   Por thia purpoaa, it it tint nan ant try to know 

tat apooifio boat of taoa oonponoat, ta wall at tat inoroaao ia t 
for radiation loaaoo, tbo following foraula it uaadi 

Q «P x (t - t) x apooifio atti«   

li addition, it it WJJ   ajaañntt    •nHPW   AtjpBya^Bja/   nanPVñv   •t    ^tTFan^najp^F^njnja»*JPn'ad|    n^ñnal^Pnw   oWa* 

It ia a vary 

Tan 

to 

rtnairtd far dryiaf variant an s 

tf 

^7T «-CTT 

anan^nann- afMt te aar 
oapawajn^aF    ^^^n    ^a^^^n^n^^waa;^Bjpa^aaia^^Baj   ^mn 

li 
• * 

li 
.           •;• 

m -    m 
^^^^^^^ a? 

•. v* .. -. -Ja^âhaW 

»    ''à 

abanar 

,-_!>>,; 
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raro        .   , 

Bar«, too, tha natura of the ©lay and tha typ« of produot to b« •anufaeturod ara 

datominlnf faotero wh*n daoidlng on tha type of kiln to ba uead.   Tha t«»p«r«tura 

raquirad for tha firing of baked olay producta ia ba'iwoaa 950 and 1,150 0. 

fte firing oan bo dividod into four ataraai 
>•••'•• •     '-. •/ 

water aaokirg 
Pro-haatinf 

lull firinf   »•• '• - —-    • • •  " •    • 
Coolinf. 

nàmmïkkam ia oawriiibm« «lowly, up to 130°C, in ordar to roam tha 

of tha «ladn« watar. 

fte pr-haatln* axtanda fra« lfxfc to Sjcfc.   ftera a» vario*« orucial pointa ia 

1« «bara tha taaparatura mat ba iter*«*«* only «lowly,   it 150°C thara ia tha 

of tha aachanioal water fro» 
.o. llonitaj   toward« 20ÖTC, illita teflaa 

to loa« Ita ooabinad water.   Batwoon f50° and 300°C, tha aaohanioal watar ia 
tra« teileyaita, whila fibbaita «Ad foathita aro driad out toward« 300°C.   Kaolinlt« 

attd halloyaita ara dëbydratad batwoan 400° «nd 600°C, and ait 573°C the abrupt pèteag» 
froai alphe quarta to bota «urta, aoooaponiad by aarkad «wallinf, takaa plaoa. 

Finally, tha oarbonio «ad «ulphuroua gaaoa aro libaratad tetwoja 650° and 900 C.   Jfcai 

t—paratura, tha «ata*«olin for*** will ro*baoib was», thu« laaAiaf to dialntafra- 

tioa of tha piaoa. 

of tha 

•f ritrafaotion du« to «Un*»*« which fiva fuaibl« ilawMSt   lia« 

•Atalia, farma «amé» «ai ailioa«.   Miara «ter« ia a hija prapoHtea of lit», it ia 

•Wginii t« «amd M3fÓ*G, aa «tew*« «Hiit« •* «te «ili««*« of liM «ate» plaoa. 

1ft» imteHjtf ji hi* pr«p»t*U*M «*âm of iron and aitata» atóla for firint 

«te*» 1,000*0, «Ml «to tiro tea* ba ooM*«t««tly *f a M#3r «*«*•*•§ ••*#•'«» •**** 
te «»Md tte «alti* »Cfaet at 1*0. 

Ooolinf oan te «èrrite ont rapidly 

«fttej» of «ft« te«Mfte»Mtion of, «te 
<»-»— at»*« a^^^BMÉHHMh. añ* «aaâdlBa^ «MWW mi «va|aHrwpHWf  «aw ^WPMM«J 

«o 70©*e, m *m,mm •* tefcp «i «te 
dÖfln3f If «jnf'fia»» «titea») i» 

«til flatta* *mt iteaàf. 

1 is 
r>si C   L 

.&. 
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It nay be noted in passing that firing curves hove bean greatly aodifiod in tha 
loot few yaarar.  50 years «go tilts oould not be fired in lees than throo week», 
waoroas nowaday« they «re firad in three hours. 

The firing ataospher« raid temperature will have a ooneiderable influenee on tha 
«raality of tha produot«. Perruginoue earth will givo a red-brown briok, a nari will 
give a yellowiah produot, while a high oontent of aluain» in a ferruginous oley will 
lighten the shade to rod or fawn. 

In a high-output plant, it will be valuable to detemine by oaana of various 
laboratory testa (differential ourve«, X-rays, oheoioal analysis, polarising nioro- 
aoop« azamination, lavigation, «to. ) the varioua ooapononto preaant in -UM oloy whioh 
la to be used.   These tests will greatly facilitate tha ohoioe of the plant, mi finsi 
waten opooiolioo in the supply of briokworke plant will willingly carry ont ouoh 

tonto* _..'.        . .._ __ ;.„^. 

Mm selaoting tao kiln, suoh oonaidoratlona a* tha output ro^uirod, tha quality 
of the raw notariale, the looal loaour oonditlona, tha fuel and Mat powar souroes 
available and the olinatio oonditiono will grant ly influanoa tha daoieion. 

Tha nuabar of oaloriaa neadad for firing vorioo ooneidorably not only fra« OM 

typo of olir to anothar, ont also freo ona type of kilo to anotnor.   Por firing to 
1,000^0, it will be neooeaary to aaauao o oimonnytiiiiii of oosnt l,Oûft oodorleo por kg 
firad io o non-oontinuouo kiln, wheraaa Mat hoot oonouaption nay Ilo looo ton 4Ö0 
ooloriee par kg in higfa-effiolanoy oontlnuout kilns.   Gooparobït flgaroo oonoot It 
•Hp »^^no   aV^Pa»      V^HanopNPWvHi^p     asa>AOOMVO     naaV     V/Saoy    wOjanaw^OJO»OJiOJWaoT^P    Pjaayajje^aj^^pnafc   ayaoav^O^BMy    ooa^HP^POa^aoBr    or^^Os7   wg 

fi ootrìod out in tao opon with ouooeooivo rtaoMog of tao 
aâaaail^BBwA añ^l flaaaña.   % aaaataanalBn   JBÉ^   ÉoaOìaOi "fMasoMËanlaV   eaABöaJOaaaöao       Oaaaraánan.    nonaao   Ianni   *£É^_-«ak   eUhriMâann-'   nona' '«aS^aaateaa* 

wootti, 0411 ftjgy oonoidorohly ¿«ponding on tao tooporoturO, tu vonmloôiot, tit aoiroi 
of annftêatfr of tao otri" oni too iinboro of fini cloy»   To« arno roooJrot foi1 joy Jag ÍM 
dM9sjava^feaV    a)   mSÉÈÊËÊ  eiaP^   HM^W^MV    fiffSMk  jHaflarB   Ow^^^C^^OH^af flaaa^ak " am^a^aa^oaaìA ^K^I     aaaa-^aiaV    OK^a   ^BAeaafeeaWaiM^H^adBB^    javj_^_^gjt   «ainada   g^ft^a^ea      •genaäBa 
^prop^PTar^o   «ns^n^sp^p   ajp       Orejo     ea^s^p^a ^r^s^a*   a^a^aa^s^saaaTOj        «tOaPar   asaao^Fiaai oo^aoo   annoso* ir    ej^ap   a^na^^ a^^pajp^mma*   01** ^aoaa    OfSJaoP   aa^aaajHaajaaj    TPOJBPS^ 

•an ont tao rola ay ooono of oovoole oorooon, and drying oaoold 00 tiff toi ont, if  * 
naaniôlo. §m a adiad..  olitk a fat ola», waaôano aoa* aoiooot to 18 nao oonaW   In n nana* ínp^p*^w^p•ow^p^PíP'iaj     ^^P^P    'PA   ^^PP^^^P^IP »p^efr ^i^w    ^SP   *• ^P*    ^^^^^np/ aj     •^^a^aa?^v^ajBjB?S'    ^^^aaar    ^PP^^^^^^WW     ^W^&     ^a*^^   «o^^^^^    ^'wmwo        aaajap   oaf   ^wepp^^^wey 

^^.^.^L-^fi - -^^^.^^^^^ 
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St* 

the brioks are either stacked on pallets «bout la I 1.20B 1» 5 or 6 layers, or elee 
they «• arranged oa sovablo ahslves.   The brioks era transported fro« «ho press er ^ 

to the kiln on wheelbarrows or by mmm» of pall«« track«.    A oovered aro« of 1,500 a 

will aoooaaodatt 600 pallata giving a daily output of 20 tonn«.   Tho drying tit* it 

anon lower for hollow brioks, «mounting to only 6 days at Salonika. 

(b)   Artifloial flfj%y*   An eld system ia to lay tho brioks en a floor aato of 
oonorat« or oast iron alaba ooveriag * tyttea of ohanaelt throufh whioh hot air ia 
circulated.   Abour 70 brioks oan ba laid out on «aoh square attrai   the temperature 

aust not «xoeed 5O-60°C.    Tho djying prooasa by such a atthod laata a week for solid 

brioks and 2 days for hollow blooks.    In tho astas oetegoiy at this prooess it tat 
aothod of dryinf ths brioks en top of tat kiln, with er without shelve* whioh aay ha 

SVSIBMP SP ssstsrasBa   w at slides for ti lea. 

U 
II. 

I. 

fe fini installations (drying otv shelves) 
m aovable equip»«* (wagons, oowveyor boita, slsêgas) 

of 

(1) oonslatlnf ef haga« aarrew, êaay parallel 

prevldad inside with horiaeatal supports a* rotular intervala «a «Mae «*• 

loaded shelves delivered by ft aalti-ferk tranaaarter traok aft plasad and raaaved 
ef le teaaaa tad are arsrided with 

ily or in pwtnt ef 2, 3 a» 4 

*ejsa>   em*ssBp^snPmps>    itiBasasssssataajsBsBB   eterne    vaana*   ^asr^w^asar   ^^e»    ^•S^SFSHSBJB 

sassaâsAa is as BmBnrSJBSmSJPmtBBJSjp^P      SPSS'      W 

AsaassÉssah-   t^tav   assalta  fsss^^tsaita' 

Sjfc*,._«» i«âatBB «BB%4BBaalBBl-aBBlytsÈ 

em 

tssttat   ssaasfl 

^HP(PS ^t^ft^^esP ^^P"t|| ^f»^ *w. •.•, • 
iP^sempsesmsjis^tg^p^'^^^^^^p^^^ffPS/ ^p§f~ -^^^ e^^^^^^^^^ 

-'r-4f ** as& ÎSS ' 

"*••_! ,> 

•jtT- -.A—*  • 

t«r 

. > 8 .3     • 

'***• 

•&M 

h^?&m< 
"i*- 
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(«) ««¿loa-typo ohanbr dnrara»   la thia typ« of dryar, tha aatarial to DO 

driad it loadad on amlti-daok atta! ahalv«« whioh ara than plaood luido «M ohaabora, 
ahora tha •oroaoBt of th« air it ragulatad in aooordanc* with a prooiM ourv*.   Tha 
fama Mr bo fixad to th* wall, or thay aa? ho aobila and aovo araná batwaaa tao 
aholvM (Rotoaixair).   The normal drying tin* ia 24-48 hour«, and th* saaa rait* 

rofardinf th* circulation of hot air apply •- in tho oaao of th« K*ll*r-typ* dry*r*. 
Th* aaount of haat n**d*d ia ealoulatad in this oaao alto on th* baaia of 1,000- 
1,200 oalori** par litra of vatar. 

11. WBUêêSêELèBUêEI 

fait oprata 3 typa* ef dryaraj 

(l)   TttHMl dryara — - 

(f )   Cowrayor halt dryara " * ' 

(%)   Sladf tjii* dryara.    .       „ 

1M all thro* oaaoa, th« «sr* pajaaaa alonf 1 

•it «hioh avian in tha dry atat* at tha «sit of th* 

tho produot, and aaarg*« alao«t aataratad with 

ar. .boat 70°C at th* air lap* m »*C a* th« omtlot.   Th« diatrihati«. of «fei 

», tai ia normally «tot« th* amia of th* dryor ool*.   Baoyollnf la 
r oamaUf aaawatod air fita tha amtlot «a 

it« l*ftf*h.   air oiroulatiar. fata or, 
air fwiy ft«« attraa fraa «fea orava of ta» dryar aal blow it ia 

«f tfca aryar (tha mU), rajalat* th* «iiail of tha «dr.   Thar« ar* anlti-lia* 

ia 

» 

t« hot 
MJ it 
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The various typ«» of artificial dryera oaa only function effectively and •oonomi- 
oally if thera is a regular and quit« lar«« output of producta whioh do net greatly 
vary in voluna or might.    Tha «Inlaw feaaibla output for auca dryera ia 20 toaaee 

par day.    In tha oaaa of roofing tila« or flooring or walling tila«, drying ia a «or« 
ooaplioeted «attar and raquiraa a period of 48 to 72 hour», with «van oloaar 

viaion throughout tha prooaaa. 

As wa have already aaen, tha norael firing teaawrature ia betweee 95O°0 anA 

lf150°C.   fha optima temperatura depend« oa tha product «ffl4^ Tl||fl« i* in 
to obtain (ooapreeaive atrangth ana raaiatanoa to waaiharing and freeaing), tha raw 
«atarlal uaad («aria, ferruginous olaye, lataritaa, ato.)t tha aoulding arata« (tha 
aoft «ud prooaaa, tha atiff-plaatio prooaa» or the saei-dry prooaaa, tha laat tve of 

which ©all for higher tenpersturae), «ad tha firing «a—d an «all a« thf f«J| f|finj 
ti—, rapid full firing alao calling fer higher teeperaturaa.   There are two typee of 
kilaas    (a) - non-continuous or intar«ittant kilna, and (a) - oontiauoua kilna. 

(•) 

are ef two typee 1 kilna. 

(1) 

•«inly uaad hy artisan*, hut they are alee «till need ia 

Bree« Britain« tna united «taten, öreeee, ato«, wesn^.enay xeni pen?* e* «nave a 

eBeaaaBBB«jjB'    ^BBBB'w^wei^FBBJeaas»  »««««a«««»«» vanw S^BB«> s*aes«   Baayan1 w^ssssei        «r^sfsjj    'ssseanr.   ajsav^paBBBi   aa^^waae««a   *^»an>¥    sersBt^BBBj   near    saan*«jp   sasaA^pssFv^Bse •/ 

««oil k&sa«' dene««« frosntaetly en the vanita/ ef Man «rtlaeni eat tan 
•are Ianni jOfWoo lwrionej given vee aaany unasnr-ircren or ajseji 

• Hi ol  asieaf halan ne? sjiaaMaal am 

veay widely, .angles, jp 3*0*0 ta 

' ewt ef arte* situa» la ta) 

añanT  naâenanteeV  a   «ñnannt  4Êsaev  ggjgvgejpamak  ásala 
«Pa»   tan—BBw" vV^yfHpf   «*«r  *a7a#Tefnl"ÍF vnV 

-f 

ir-* -¿¡fc';, 
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la awah a way M to Iter« flu«« for th« draufbt, and «r«ry two or thro« layara th« 

brick« ar« avraad with « layar of pulY«rl»«d fu«l (lifnit«, p«at, rio« lutto, «to.). 

fte total haitet of tha kiln ia tetwaaa 2.50 and 3.50a.   Th« top of too kiln ia oovorod 

«ita «paiarflrad briok« and ih« outaida wall« ar« ooatad with olay, **• «holt kiln 
baia« oovarai with « thin layar of aarth. 

Th« kiln ia lit by flrat of all lifhtia« f accota is th« fir« flu««, than addii* 
bill«t« of wood or block« of oaat.   Wh«n th« fir« has t«k«n a food hold, th« flu«« 
at« bleated up and ooafeuation thai apt «ad« through th« whol« «took. 

,   â fürtet luto ateat 10 daw« a* araraja»   Saoh kiln« fiv« vary lrraf&lar raaalta, 
with up to 15 par east of barai briok« aid aoawtiaw« 40 par o«nt of Tintar ftrart or 

900°C, and tha producta ar« tina of 

i, th« onapT«aalv« atraiffch c/ aaoh 
5 aad 12 kf/oa* and thay •**• m appâtant daaalty «f 1.10 to l.ft). 

50 P«r coat, and «te hitely teritel« di—tal«aa lavoir 
«f aartar whan laylac th« briok».   teawttelaaa, ante kilaa 

iadiapnaaaala far anpplyint: **• briok» naaiad for tha ooaatnwtioa of * 
¿•valaaad kila. 

(Î) 

vary inferior «aalitys   at 
2 

Miad white « 

tea tea «f «Aite kilaa aajr ha imliajia ate» daily altea« te te« 
li tetete.  te» aate «f Ite,, Idia» te «aite fetejl (m **l*te aar ««tei at aanaalte) 

^^^^^ ^^^^^^^* ^^^^^v ^^^^^^^^^^^y^PH^^^^ v^p 4M«jpMp V^BA 4HP iBHapp «^««v^^^aBx H« ojBmVnM»ixS»~ aainanm a«* ma 

__l jgj|*C|Ä -gi^^i ^_^^_^^ «à* «M «ter ^^a^^^a\_' 

-Î      J .    , .'»\ 

-ft.« 

.•'••** ">' 
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(*)   Mroct-flame updra^Ut kilns 

Theae kilns aie provided vith permanent walls with hearths at the side«.   The 

combustion gases P*SB through the charge and are removed at the orown.    These kilns 

may be round or re^on^lc-* (?u?**lfc kilns).   Their capacity varies from JO to I50 « , 

i.e. 15,000-50,000 bricks.   The investment costs ars modest, but the firing is rather 

iiio¿a!ta, being exoeasive at   .ho ¿vox of tha stacks but insufficient in the middle. 

(2)   Poypdraught >ilTie 

ïnese   may be round or rectangular, with the hearth located la the lattar type 

on the lone aides. Tacs 3 kilns can reach high températures (firimf of refractories), 

and their yeild is acUer than that of the preceding kiln« (8OO oalories per kg of 

fired product). 

The hot gases risa trou the hearths along the walls up to tot) orown ana them 

plunge down through »he zzac of bricks and are evacuated through the grills whioh 

forms the sole of the Jri3u to the chimney.   Tas most thoroughly flrod produots arm s« 

top, and thus not subject to crushing.   The average oapacity of such kilns Is from 

30,000 to 50;000 bricks, und the firing time is about one weak, including oharging 

and discharging,    '¿¿¿se kilns are advantageous for small meohanlsod mlsejts beoaume of 

their flexil ility.    Rectángula*1 kilns pan he connected in serlos to recover the hoat 

from one kiln to the nex^ thus leaking possible programs toward« m—I nontinrnoms smd 

continuous kilns.    lu a nami-continuons system, the fuel oonsumptioa rangea from 

1,000 ualories per kj in the first Viln to 600 oalories per kg in the fifth kiln. 

(°)   Ço^lnt^Pft kiln* 

Those kilns offe? by far the moot eoonomloal mmthod of firing ant sis» givo 

daots of the most consistent quality, hut they call for falto higfe omtymt, 

20 tonnet per day for iäffaann kilnn and 80 tonmoo sor day for * twill klUu 

their operation is snoh leso flexible them that of 

kilns, am the production rangs osmi bs kopt within the ptpitltlt lit, sisee a 

tloa of output autoeiatioelly brings about am Imnrsmms la tit eoammsnptlmi of fool. 

•mia typos of oontinuous kilns are availahlet 

(a) ltoviag~fire, 

(b) nxed-flr«. 

tfriaifrrti ti IABT^• 

'««fei 
iV! 
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<»> ftsy^^aJuit <*>**-* kllM' »***« *"»•) 
fte introduction of this kiln to Boffaoim ia «1M «iddi« of «te laot oaaterr 

rovolutioniaod «ho octiritioo of artiaoa briokaakora to bringt»« «tea «a to tao 

induotrial ata««,   mo two aaia advoatarao aro «ko ooaaidorablo roduotlo* i* fuol 
oonaaa»«loa and «ko iaprovoaont of «ho ararajo quality of «bo arada»««   »nom, 
«n>« of kiln oaabloo «ho ho« «aaoa to bo rooovorod for UM la «ho dx7oro. 

Tho kiln oonsiata of o> oontinuoua vaultod «allory aado of r«frao«ory lulufraart 
is which «tero aro door« a« rotular interrala «o pomi« «ha chargia« t 
of aaftorlal.   A longitudinal intornal ohamol oaabloo «ho «aaaa «o te 

tat* haro pooaod through «ho row producta aad hatead «tea.   fte fuol io foi la I hum «h 

firiac doora plaood «« ragalar intornia la «te orava, aad «te nnatealKiii air io 

te paaaiac »»ir aad oooliaf «te flrod product,   fte faol oaa miao te ia«Todaoad 
tte MÍ« (gao kilaa), or partlgr «hraafh «te aida (Bolgian kilar).   Boa« ia 

te paoolag air ovar «te firod eroda«**,   fte «ali«7 itetif aar te oiroular (aa ia 

«te oidor kilaa), aaio aa of two aarallol fallorloo jaiaad »t «te oado (aodora «fa«), 
or oloo of .ig-.., far% «hia lattar aoro ooaaaot far« aravi«*»* faoilitioo fte 

Tte gallar/ of «ho hila aar hava a total laagth of 70 «o lite, 
wi«h a wi*«h of t.5-da aad a teifh« of 2-3a.   fte 
varioa fraa 5 «a Ite , giriag a oopaolty of 3.5-10 «aaaaa of oolid telate por llaaar 

•atra or ft-é «aaaaa af hallo« telate,   fte firiag «tao la 2fr-6 darà.   frarloaalr, 

iraad te haad, te« aov «tera ia a «aaaoaar «a raaadal «tes »» oaow. 
«'«Of te «te aste af «te aallariaa «o aarte« «te Iraaiaarl iftetülaU 

If Mate mi farfcllf« «nate,   fte rtel aaat I» «ote; vario*!   loaf aaetaa laaa* iipite, 

•fuirai««« af « littlo «a 409 oalorloa par I« te* | —irigluiJ \txmh. 

•Wtet Ite «ài dlaadraa«aja «tei 1« te af ìm oalteiOa ratet «ri 
JOfl^C te te toihit ara» te «ter atea teal aaaaaaatite, M^aa* 4«* 

•al ftttalM Ifel^Al.^^^HÉ è^É fratti   tm 

late te aaateaftaal 

li 1» m Éafi It ate te 

r-i 
•*.- <*;, 

;«*c; 

•*»*<,• 

^:"*':Í'P""\ 

x«s. 

fi» ïy*H •*« MM 
'*%   '.'    "* 

t-1 

'^í¿* 
Sí *v 
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1 

An eoonoaioal variant of the gallery kiln is Bull's trench kiln, «fair» the top 
of the crown it at ground level.   The «id« walls of this typo of kiln are of permanent 
oonatruction and it has a gas removal flue ooaaunicating with the chimney.    Whan 

stacking of the wure has been completed, the orown is constructed, leaving stoica 
holes for hand stoking of fine fuel.   This »ami-artisan type of kiln is successfully 

used in Greece fcr the rapid firing of hollow blooks. 

(b)   Pixed-fire kilns (tunnel kilns) 

There yu mich hesitation before these kilns were introduced for the firing of 

bricks and tiles.   They are now used in highly mechanised briokworks. 

This kiln has a ttraight gallery with a fixed firing position looated a little 

before the centre of tho gallery.   The war« is loaded on wagon« whioh have rafraotory 
solas and whioh slide in a bed of s«ad so as to protect their undercarriages.   Charging 
is generally carried out by loading two batches of bricks on each 2 metre loaf, oar, 
with a space between thea corresponding to the stoke hole«.   The fuel is introduced 

through the orown by the same kinds of stokers used in Hoffmann kilns.   The ear« ara 
pushed into the galleiy at regular intervals, and their speed of advance variée from 

1.5m to 3a per hour.   The firing time is 2-3 days.   As in tarn oase of toffamaa kilns, 
heat is recovered for the t~ c:-s from the cooling area* 

The dimensions of the kiln depend on the output required.   UM length of the» 

kiln may be from 60 to 120m, and its width amy be 3-4m.   tarn height of the kiln amy 
vary considerably from 30om to 3a, depending on the design selected.   Tat fami 

tioa is approximately the sama as for a Boffaaan kiln, ami amy evem ha as litt la 
the esuivalcnt of jtip oaloriee per kg fired. 

The amia advantage #f tunnel kilns la that thay proviés a top amali* 

«Mai la of consistent oolcur »d sise,   flat aialaaa predmotioa «Mèi U 

tat er sal lag is two-thirda of iaaxifcaa; ^oiuotioa car *u,Xy,   Bejaamaa of 
prodmetioa, these kilss osm only be «nvisasad in «mite Mfm% i««l**it 

is •*, large aaaaaft for 

; 4î,ï-î 

Éii5áfai&6¡kl 
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li.   CHOICE OF FUEL 

The ohoice of fuel will obviously depend on the faoilitiee for ita supply and, 
likewise, its oosi delivered to the plant and the oost of Installing facilititi for 
using it. 

In the osse of the dryers, the first source of heat is hot air reoovoi od froa 

the kiln.   Suoh hot air forum the major part of the heat required when tassel kilns 
are used, and it represents a v*7¿- roue'.¿arable pa:t of the required heat when 

Beffano» kilns are ueed.   By using suoh recuperated heat, up to 50 par oent *i Hat 

oalories needed for drying can be saved.    In order to provide the ranal nlng oalories 
needed, hot air generators or «toca mist be used.   In view of the relatively law 

températures whioh need to be achieved, fuels oan best be selected fro« anoag residual 
products suoh sa sawdust, bagasse, oil prase residues, rioa husks, etc., with quite 

a low calorific value (1,500-3,000 calorica).    It is also possible te usa suoh fuels 

as wood (3,000-4,000 oalories), peat (1,500 calories), lignito (2,000-3,000 oalories) 
or Atala of higher oalorifio value suoh as coal (7,000 calorías), heavy faal ail 

(10,000 oalories) or natural gas (8,000 calories per n3).   it nay *• *%•€ purely far 
purposes of oosparioon that eleotrioity providas 830 oalories par kV. 

the scat usual fual for tongprary kilns is wood (eucalyptus), peat, Ugnata st 
rice husks, while lignite, coal or, sore rarely, wood, faal oil or natural .gas ara 

**•* for aoa-oontinuoua kilna.   The heartha aust naturally be adapted to the type of 
faal selected. 

f0T &î**œ «4 ftf-foff kilns, wood should if possible be <*slaes and l|plf% 
seal, heavy fuel ail, or possibly gas should be usai.   Tannai si lia asa tasi amasi snata 
snd, in a few casas» eleotrioity. •.•».» 
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III.    LABOUR 

fais question is of paramount importano« in the developing countriee.   The need 

to provide work for th« population of the country ofton very considerably influences 

tao ohoioe of too installation to bo made.    Often, however, tnis labour ìorce ie 

unstable, subjeot to religious taboos, and frequently inadequate fron the point of 
•low of physioal ospabilities.    Another difficulty is that of the training of skilled 
workers.    IVery brickworks needs supervisory staff and skilled workers with experience 

of their trade.   At present it is fairly easy to find oapable mechanics, electricians 

or oarpehtere, bat they say be attracted away later by higher wages offered by rioher 
industries« 

This question of teohnioal knowledge is of vital importance in oonnexLon with the 
oersmics industry.   Sending seleoted personnel to Europe for teohnioal training «oro 

often than not loads to great disappointments, as these employees come back with 
resjsrkable pretensions regarding their knowledge of their subject, but no-one in 
these oountriee has my doubts about the long practical experience needed to give a 
oeromios specialist a full knowledge of his subject. 

Finally, the legal provisions regarding wages, fessle labour, trade unions, 

unemployewjut, social welfare costs, etc, must be borne in mind.    If suoli legal pro- 
visions have net yet been formulated, then it muet be expected, fortunately, that 
they soon will be introduoed in the country. 

A teohnioien responsible for establishing a eersnios factory will often ooas 
aerose projudioee, habite and preoonoeived ideas regarding tao value of the produote 

té be manufactured, if thase produote are as yet unknown in tas country.   1 M thinking 

here of reoistanoe in Madsgasosr to hollow day produote, to tèa failure to appreciate 
to* qualities of baked olsjr producto in snuritius, and to anoostral building habits 
in Iran m even In Boutaera Italy. 

II in ká«% tine far consideration to be given to tn» ertsftlls^^ 

institute of oersnlos teonnolesj far the Usising iff nkillad 

Ï" 

*•* - *t^ - * " 

i**S 
!^1Lkjxjà&itel4i&<vm < ¡* ^¿%#*fe-fU :*£*•-* o^çjg1 
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w. ranomran CROTRIA FOR THE öTABLISHMBTT or A BRICKWORKS 

1#     ***atoiioo of « adooTia.to aarkot 

The aarket will be determined by the amount of oonetruotion whioh goti on la the 
trea.   Roughly epeeking, it AM boon eatabliahed that too potential market for brioka 
repreaenta about 5 por oont of the total expenditure foreoaat for building.   Tala 
oooffioiOBt aay, however, bo doublod in the oaae of the oonetruotion of null ooonoaio 
unita, a« in Mauritiue or Nadagaeoer.   In addition., the ooiieuaption ef brioka depend, 
on per oapita income and it inoreaaea in proportion to thia inooae and the financial 
poeeibilitiee of the country.   Briok oonauaption will aBouat to about 2 brioka par 
head if inooae ia leea than 180, 5 brioka if inooae la around $l>0, aad 8 brioka if 
inooae is 1200.   He have here two diatinot oaaeat 

In thia oaae, buildere will be uaed to eelid brioka derived fnra bloofca of 
or unbaked brioka, and it will recuire a great deal of ooavereion work 

to induoe buildere to aooept hollow produote (brioka aad hollow bloofce).    ilììamjli 
induatrially-produoed brioka ooat aore, the foot that they involve a lower 
oonauaption of aorter aad roufhoaat and enable walla to be built aera *uiokiy, 
to ear nothing of the iaproveaent in teohnioal quality, heat and eound ineulation, 
•to., whioh they perait, allow, thea to ooapete with artleaa-^roeuoed brioka. 

**   *oW enea* tía» ia not yet in nao la, *b« yo^ 

In «Jila oaae, natural atone or concrete blooke will be uaed lar peroaaaat 
ooaatraotione ia the area.   An ooonoaio etudy ahould be oarriat eat whai tèe 
••naautay arglllaoeoua rae? aaterlala have beea deteoted U aaffiaiant aaaallilaa 
aad aaffioieatly eloae te the eeatre of oanauaytlatt. 

In lath oaaee, the eetabUehaent of an iaáuetriel^eoaie bHeona»*» tj i anilla 
^ oo^tridll oaly be jmatifiW, tf the «erke i. ta be viable, warn ttare la a 
potential aarawt of at leaat 40 toaaea per day.   A aaaller aavfcat irti! jam4iM 
thea net lead to the beaaruatey of the faotery ( ttere have beaa mmmmm'é«fe) ' 
in abaacaaaar).   fbia lauer liait atll, of aanraa, vary aajaulag aa, ». __ ^ 

of tft. eeun*,, aad it «O* iaereaao te abaat 1» *•«»»** 4* ** 

•fa te üaa 

. - v.>v>"^5í 
•V~j*?_v - ' 

.Í-..J-. Ì$ÙS£ i*^^*-^-<à^%&^^ 
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The moat important ooapetinff produot ia parpainc (ooncrete blooke), which are 
eaey to sake on the »pot with a vibrato:.   Tb« poaaibilitiee of theee block* ehould 
be studied in the light of their produot ion ooata (ozuehing of materiale, price of 
oeaent, -alò«), bearing in mind that that« blooke ara oonaidarably ha aviar and of à 
•uoh leet pleating- appearanoe than bricke, while baked day produota alto hava 
advantegae fro« the point of view of aound and haat inaulation. 

2. SatftORglWTOAPsa W*"lmA *1"' 
Tha depcaita ahould ba such that they will provide reeouroee for «I laaai 20 
ahould.be checked fro« the paint of view of oonaiatenoy of oeapoeition, eaae of 

open-caet exploitation, and production coat of materiale dal i varad ta the factory. 

3. ìimiM tey nKHf rmàn       . 
ThJ,a point ie vary important fer the proper aaintananoa of tea piavi, altaough 

ooe**derable proportion of ta« repaire will in amy em bava te be entrueted to an 

poaaibilitiee, together with the local intere* ratea, ara alai »t 
ianortanoe.   It will often be neoceaagy to reaort to external financial 

provided by batata, inetitutione aet up for tali purpoaa by tbe 
»onoeraed, or, to eoaa extent, foreign engelier*. 

*.'.-...   : .*..;,t';.        .  • • •• '     • • • 

If ta« coédition« awnaaaHaed abava era net fulfilled, taan that» will be 
alternative bat te reatriet oyer at iene te ertila» t/be hiliiawi» er tt «tea* 
aeeciblUV * ««tag «mia briokwerce, wfctoe will be dealt wit* - later. 

?. 

. * 
we^ill »ei« 

ia 
^w* w HM «aenpe/ewf*    «maw 

«nel abnadÉlaatf jfef:*** ^eaae» -«naejenajwvejfaBn«/aj    aajBPa»    vejan/ A^atfaev^a^^ttavak   aawalàawBlfta^e^âtt *^âgV 

t> :;     i- 

„«.it^fc^iai-i 
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Prio«« art oonaidaraaly influ«no«d by th« following itaaat 

Wagai 

Goat of fu«l 
Coat of «l«ctric power 
Int«rwt rat««. 

Whila the it« of vjgaj (6 ***«»• p«r hour for » laheurar la Switearlaad M 

agaiaat 4 franoi por day in Madagaaoar) playa a paramount roi« la highly-induatrial load 

oouatriea «id forooo tao« to adopt a dagraa of aachani nation bordaring oa automation, 
it ia auoh loa« iaportant in davaloping oountrio«.   Kavarthalaaa, it au«t ba aapaotad 
that wagaa will play an inoraaaingly iaportant rola aa th« oountry prograaaaa, and 
advantaga ahould ba takaa of th« praaaat atat« of affaira in orear to train 

viaory ataff and akillad workara, who will b« inoraaaiagly aoufht aftar aa 
tioa davalepa. 

l'     Artiaaa-aadè brioka 

:.( In Madagascar, it «akaa oaa aouldar oaa working day to aould 400 brioka (aa outpnt 

•f about oaa tonna par day).   Th« aaaooiatad work (preparation of th« olay, drying, 

and oonatruotion of th« kiln) taka up an äqual aaaunt of tia«, aa that tao oatpat pay 

workar ooaaa to 0.5 toaaaa par day.   Ka aooount ha« baaa takaa hara of ta« halp ara- 
vidad by th« art loan'a family ia th« oonatruotion of tha kiln.   Tha ooat of tha tei 
aatorial ha* baa» oaloulatad, aftar oonaultation with artiaan briok aakar, at oaa» 

fifth of tha oott of tha produot, and tha oonauaptioa of fu«l (wood, matt dag aa tha 
apot) han baaa «fauaad to aaount to 15 par oant of tha toaaaga produoad.   thta 
thar«for« gir«« tha following figura« par tannai 

J^aaaaBBBlA ' ' ••«».•-•*. JJMJT 
-'^aaaaawamaaaf-a dJwMP 

Paalt t5o 

•JO Malagasy fraaoa 

«tia 

aa« -aau« +? yaaya aga ta giva 
äaäaaaaaaiJte« Ari mÊ i* m. ^flp^»^aa»aaaaawa^aBna<a^B; aj    aaaj^ajaaaaji   ga«g>   aa 

• aaâjHMÉ *# aa «wpoj« «a aa 

saat 'iuMmEkm,^Á¿ti- 
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3*     M^»a teiolaiegfc» with a Hoffmann Mia firai with haa» faal oil 

Thia plomad work* will produoo 60 toaaaa of bakod ola/ producta of atondardiaod 

typ« por doy.   Thor« io provi «ion for aocnaaioal preparation aftar waathartngt 
autoaatio loading into tho Koller corridor *fryart and oharging hjr foftdift traete of 
tho aoffaaan haawy-oil-firad Idia. 

Dotailo of tho following two briokworka aro giron for 

4. 

Output I® 

Mia. 

lotti Bailor oil-flr*á 

Outpat 120 toaaaa par dart «oohaniaad otti 

drjrlag, txtra-low tamal kiln. 

Tho aaaacod toblo givoa a oo apar loon cf thaaa flwa tppaa af 

Thii tahlo apaaka for itaalfi   it ahawa «a 

in oaastriaa whom waaaa ara hi oh   and tha aaad te aaâanaiaa aid. ww«   WWMVBF m mm    mm^mwm'   vnaawwwp   mmrm?   aa4aajwa*a    BWJBW*    wmmw   •awwai    mm*    aaamawaajvwa>awai   w»w» 

mmmmmw    w^B>wjaaapaa-w/a    aaaa^B'^pw/^BB/a.    y^aaw^    •W    ÄaajB/    wawn   w^WVo^MwMOMMhaPVvwavMaa   aaaVa*    A^HPÄÜI^p 

to fJnttto oaplaraaet.   fiaal]?, it aaowa mm lapumaial in qnal,i4y 

ohtaâao« hjr takiag oara ovar tha propagation oad flriaf. 

..   Tho proportion of waatago la aa fallow (»«Hago 4M to barat «at 

U ahawa aoparatoly fraa waatega oc-mriag la tha dwajag itaiiaa) 

«vit 

aarp«>ap. .•«• 

of tha aaad 

«dtfaâ. aan ha 

/< *# 

:.**'"*/. 

î '• 

4 
•MÍMMÍ 

laftrtay    •    m 
^^^••^••1-    ^--,^p/ *** 
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1 
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VI.    MOTILE BRICKWORKS 

The tars "sobóle briokworke" Man« a brick-snnufacturinf installation whloh OOS- 

binee a nobile unii with several fixed inatallationa ooapriaing tha dryers and kilns, 

la practica, tha sqbile unit oonaiata of a truck on which a grinder ana extruder, M 

wall aa tha necaaaary driving motor set, ara «matad.   This unit travaia frba osa 
dryer kiln installation to another aa nesded, thus enabling tha ooat of tha aouldiaf 
plant to ba spread orar several brickworks. ' 

This idaa of mobile briokworka originated in Afrioa and haa 
since 1963 in Ghana and Chad.   A Hungarian unit ia said to hare 

Ohana in 1966, while at tha ease tin* a French oospany wai 
of auch a unit in Chad. 

Aa it was ny reaponaibility, during W *«w of duty as a* 

study tha poeeibilitiee of producing bricks in Till manar. I considered it «saisi to 

go sera deeply into tha question of nobile brickworks on the ielasd, as It {s sarti- 
cularly rich in day deposita and tha oantrae of pepulstiea, esoest U the) «ass *f 
Tananarive, cannot absorb tha output of s fixed briokworks, esrsral ill-fated 

already hawing bean sade.   I «aa alas lucky enough to seat thara tas 

haa studied tha problem in Chad and was allowed ss to ooasalt his 
aubjeot. 

la 19*6/1969, ts 

"A nobile brickworks* ess ha aHviaagsi» for use in ej 

md aoattarsd to sssvise s anitatte 
•osi« briokworks sut 

Va diffioult for artiaas 

fis firs* condition 
•ioislty of tas 

A 

it 
to pvsrisa is 

ess* sa falfillad is 
of ssffioiaatly 

ia tas* 

tha 
sanliâinoi assai a* ^wsssssoji wan^assp   ssssjaraj    assai sytl •ras* 

*'  ••'*• *";it» 

•*fr 

i 
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(l)   A —til« ««toriaod «ait whioh on trasaport fro« OM placa to another, in 

with looal naada, « ««t of plant for tho preparation and aouldinf of «tiff 

piatii« plaeoa.   Taia a«t of plant will copiât of tao following i torn«: 

Caw olootrlo faat«tlat ••* of «a*»* 100 

0M trlaáinf «ait, poaaieljr with atona 

0a« wéMmm and astruaion unit. 

will for« « aiuti« mit aaaatad M « trasto* ti««*: 

waiea «ill «!«• ••**• to traaaport tha a«o««««ry aaoainory and «kill«« workara awl 

«an aiaa a» «««i fw* taa tr<aaport of fttol, elajr aad firod producta,    Taa «aanfantiii 1 

(«Hflfitff«« attá aa«.láiaf) «ait i« aamtod OB « trailar. 

Ha) «waUiat «•** aaoulá bo aapplaaaatad with « wira briok outtar, « »star «nap 

^ •/    ^^^^wa^^•    ^^^p ^^P^^^^^^^    ^Haa^^B   ^nan*^*«F^ap«w«p^a««   «naa «aap « 

<f> 

%• oarriai attutai «pan «ir o« pallot« 

a« oarrlad o«t ta kilaa «f «iapla ooaatraotia* 

kila ia • 

1« a* aatilll fella} with « fiaat 

•f ta» kllaa wamld 

i). « 

plaooi 

aenlÉ «• 

«üraat 

*# * 
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Th« aouldad products muid be stacked up for storage ia sheds after sufficient 
drying, so that firing could extend ov«r aeveral aonths if nocooaary.    It would 

therefore bo necesaary to bevo an «ntroproaour on the spot to_ supervise the drylnf, 
firing and storage of tho finished productc. 

Coot of tao installation 

(1)   Tao coot of tao «obli* oait would bo aa folie»»! 

Currantly ami labia propagation and aoulding 
Barliot OUI 160 trai lor truoki 

Totali 

•50,000 

120,000 

t5»ooo 

175*000 

(2)   Tao ooat of tb« at eaoh aita would bot 

T50»2i 
lila, 50 aJt 

If «a the* there «ill bo 6 

IfcbilouÉitt 

6 «Ixe* iaetalletieaet 

«rt aa th* **•§* tf 

***** IMlAt *MtT tA -**-"-*   • *       "^fffWal) 

ftÜ 4*Qh* «* wwi pox Um* fired, eatatt 3,09» «m, 
»ML ft* *«* «a* drivta* •»»«•» ^(g 

.i-" T       •  ti      . ••i 

»-• **;. *^0* 
/ .  •    * ',_0V.  "* f 

•• V*- 

'.kft.Vdifc 
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Doprooiotion of truok ov«r 5 y 

DoprocloUon of Mohín«? oy«r 10 

PHifft#*°ft of MM? ew 20 

«HM 

U,090 

a prloo of 5« 300 CM 

Thio prioo it oqaivaloat to 

(oonorrto blocks) would oort 14 por 
tM iaoort of SOMMé. *w»«o*    «BJO^pnow w    wo>     WBonVI 

9IMM flflttTM M, Of OOUTOO, 

«to üMartoaoo of «to w*tor for 

ft» tÈÊM «fpo of 

(WtaO) por 

ti.90 o«r m9 of teil**, 
••ft VMM OltfO   ijMJOl«* 
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