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A eonv.ni.«t and ,tfici.nt Indu.try ir T*T.l.ping Countri.. 1« <*.««- 

t..ri»d by. (1) tt>*.r«l» "»• »* ^"i«n ^>» ii^ehlr.ry «nd r.« «- 

t.rl.l.. <2) I*« t«ta'. mv..t*rt «Jlfn.d «i» >od Vfici.ncy. (5) Good 

„oduet. at coititi« *rio... CO P««dn.U fulfilling prim*- n..d. of 

«to «.«»tri... (51 Oorr«t b,W ».tw«. «—* of «ork.r. .rd IMMt- 

Mt. (6) Indu.tri.l ..t.Ml,*«nt= ,«•• t. to «..d. Th. Bolidi»* Indu- 

.try and Bolidi• «at.rlal. Wta-trU. « «W *> *• eo»«ni«t in- 

du.trl*. i« n»v.lot>irs Coantri t». 

Th. gw.r.1 .cono«io and t..hri..l ..»«f i« '«^'>el6', to th» •"**• 

li.h»nt of .(tUint Slay Ml«»! ".t.rl.l. Teatri., i» D.«l.»i«g 

MM.. «« di..»s..d.    -iu.h .tt.nci.n 1. «r«r on th. ..!..«.« of ol.- 

,., of .1«. or of «UT d.po.it for th. i»d».try ta-i « *•• »» *«* 

lif., . ... ti- *..i.io«. „hloh .ffot «ry »eh i.v«t»nt and orodu.- 

ti.. ...t.    AM*g th. .th« tartan, »Lotion., n.tur.1 drying oorti- 

„d with th. ..t.rl.l. h.-,dllng •**•> .r. di«m««d «t,n.i«ly, «nd . 

n.w «.bln.ti«, «hioh ln.lud.. «oh.nio.1 a.ttinr ««* *>«wi"i °f *11«., 

i. pr.•«« for .or.ld.ration.    Tb« po.»iMlftr of th. •.» of nat.nl «nr- 

iag in D.T.l.oi»g Cm,tri.. r.pr.«nt. a ».1 a.on«i. adonta*., «hi* 

dra.ti.ally ««l* in«»t»nt »nd «roduetier. ce.t. 

T..t d„.l.p«nt .f t>. a,» HUKr W«W. Ind,.tri.« 1. b.UWd 

*o d.r«nd « MfW *l»d of a .t.«d.rd brie, olant, «Mo, ..»Id b. «V 

.ulti»li.d t. ««r tb. o..d. .f a «rol. «—*»•.      « .tt.«ot t. fix «*. 

a plant i. «... I. 'or. of a la~*. -*<•» *—*«*•• «* »Uat' ^ 

MtmX dryin. -nd .«».1 or.du.ti« oapa.lti.. of 4, 1». 1« .*« *•• •"- 

U.n. .f «~1 bri.*..      V.,y -uo> att..tl.n i. ri«» to «to n.t«r.l «ri- 

„ and t. tb. -.toriata h.ndlir.g .y«t...     for th. big plant, » .m.l- 

.„y .f .tout 5 ~u.-b.ur/ lo., brio*. 1. •««*»« with .. in«.t«..t .f 

.tout OS * 5*>.«K>.oo.     Pr.du.tton «>.t in thia Ptant i. ..tiaat.. t. to 

TO { 8- 1./ 1.«. brio«..'    Tbw. fifu«. «r. ».ry .ueh .•r..Ubl., .«« 

in r.Uti.0 t. tb... .f »«d.rn r,l.nt. l-> D.«lot»d 0.-.r.tri... 



1. 

figlerà?  Conditionw fer Sstabliaérant of Tndufttry  1.n Developing* Countries. 

The establishment of n-  5r ¡.r-tr it1   snceesc  ir  *ny   -»art of the vor^d 

»i»r>t'i''. ort the ri'-th  eo">Mr»«*tlm *r V-«» t.Vr»e ^i^cl^r.!  'neto***  "or ail 

"'nduetryï 

^ Capital  for invastwent ar*a onera4 ion. 

?)  T?âu »ateriaT?  (float  «nd abundóos) 

?> Personnel   f  Splary vd  ~><tatif:U*tir»nrti 

Concer«in* those tbree factor« eome «o^aideratinn.e »bout tv« influen- 

ce of tt-o a:>*ci»! c"*ditio«s in * <3 evalori* <••• country sV-ould *e taki»-«- be- 

fore «etti ir fr un *n Industry. 

Capita? ;    "^le capital merket in » develo*in* co ««try ia r.or^iUy very li- 

ni ted.     \s til« »arket also obeys the law shout "r>e«and end supply"t a, 

bifh Interest ia *>ayed Tor the editai. 

The exchange situation i« normally very aerioua »né tue Government of 

• developlnr country Kuot apply very drantie restrictions on all kind« of 

iaported products included «aeblnery and raw «ateríala for industry. 

the «entioned conditions aijrnify that it ie Tory expensive to estas* 

ltsfc industry in a developing country, if w want it done on the techno» 

lofloal level of a developed country. 

Raw «ateríala»    Fr©» every point of national interest, the United capi- 

tal should be invested in industries, whi«-.b nee local raw »ater*«le.  i*- 

eal raw as tortala for production of htiltdin* «ateriat«    -re normali* cheat» 

and exist In «bundanc* in mat of the developing countries. 

Personnel;    Industry usa professional as well aa skilled and   makilled 

personnel.      Since the )abour ear'<at obeys the law about «Tieaand *.od Stp- 

nlj» the ratio between the «age« of auch rarsonnel ares  lo: ?: 1.    ?«- 

tberaoro t if we eownere the salary of a unskilled worker in a developing 

oouatry with that oae in a developed eotntry, th9 ratio will be 1:5 to 

It la« 

Beeauee of the little aaount of indnatr* exlatin»; in develepinr coun- 

tries, paraonnal have normally little experience in run«!«», industrial 

installations. 
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A« a result of the relatively low salary for personnel, the purchasing 

power is low.      Anyway, tb* people of a developing country haa the same 

buying power a« that of a developed one,  if we can of for to the« those 

same producta priced in accordance with their basic salary.      This should 

be the task of a convenient industry.      Furthermore, Industry shall give 

• Ugh profit in relation to investment because of the higher industrial 

risk in developing countries« 

If, fro« the standpoint of a developed country» we look at the condi- 

tions for industry in developing countries, we aast conclude thet machi- 

nes should be replaced by sen until a stags of industry with low invest« 

•sut is obtained«     This replacement is done only beoause wo deaire the 

most effleisat industry and the host bua ine ss. 

fho Importance of Bulldln« Industry and Specification of ft« Demand on 

Building Materials Industrie^ 

Building Industry in a developing country has two very noble aepeetst 

first, it produces dwelling« for tniople making them to gat a higher level 

of welfare and living conditions.    Second, it occupies with a very low 

investment a great amount of akilled and unskilled personnel« 

The importance of Building Industry is seen from the foot that about 

3o- 50 pmr cent of national Income ia umed in Building Industry in most 

of the developing countries.      The high absorbtion of personnel by the 

Indeetfy is seen from the figure that approximately *K>- 9« per seat of 

the above mentioned amount is payed ae direct aalary to the personnel« 

the rest is payed for lend and building materials •     If we consider Buil- 

ding Industry together with Building Materials Industrio« approximately 

6o- ?J per cent of the total amount is payed as salary to personnel. 

Without any doubt, Building Industry together with Building Material« 

Industries should be on the top on every development plan for Developing 

Countries«      Because of the Magnitude of those industries, great toonomle 

result could be obtained by efficient planning and administration. 

Anyway, there have been nany attempa to do planning and administratis« 

on Building Industry, ««By e? the« get poor result, because it was »et 



clearly recognised that Building industry ia an *sae«bling industry depen- 

ding loo per cent on ita local seal producta, the ao called building as- 

te rlaln. 

It should be «nphasiced that stsndar<iis!*tion, planning and .dainiatra- 

tion of Building Industry w  no mcaninp- if not extended alao to the 

Building ?<at«rial« Industries.  The key to a fa»t »nd sound developaeat 

of Building Industry is a simultaneous fast development of the Building 

Materials Industries» 

The request of Building Industry en the Building Materials Industries 

consists in asking for low prices of products,greet variety of thea,,f«at 

delivery and a good quality.  the price of the products is the seat là- 

portant deaand and only in a few easee the ether onee would be decisive 

on the cholee of a building «storisi» 

Therefore, a new industry on the field of building materials should 

o«ly be eetabllahed if its products is eoapetitive st least to existing 

building «ateríala industries within the sene werket, 

Soonoalc and Teohnlssl Considerations about Eatabllahsent of clay »sli- 

ding Materials Industries. 

?be outstanding advent if« of a cloy building Matériels industry is its 

capacity of producing a greet «mount of different building «ateríala. 

with exception of the fouadetlons, the doora «nd the windows nraetioally 

all ether neeeseary building eleaeata for house construction could be pro- 

duced «t only ose good industrial establlshasat.  Ho other building set- 

toriale Industry have this particular feature* 

The radio of action of s building «ateríais industry depends on pro- 

«net prices end on the welgth/voluae ratio, beoause or transportation cost 

will be a considerable per cent of product nriee.  Clay building ««tarl- 

ale , ss perforated producto, could be delivered with s lower welgth/ ve- 

ins» ratio than other normal building «ateríala. 

In s developing country there exist various developing sones. The ea- 

pltal and its surrounding ereee represent the «est developed «one* Bore 

•Mats at least sea« kind of eoapetloa between different building «ate- 



rials Industrias and the market is to some extend covered.  If we want 

to sattle a clay building materials industry in this sore it must be a 

specialised efficient one producin/r only few different products for the 

sake of condition.  It should be noted that in this case we cannot ex- 

ploit the particular feature cf many different products.  Plant sise 

should be 12- ?k  millions cf normal bricks and its T>roduotion programma 

based on standard building «laments« 

The othar bip towns of loo- «5oo,ooo habitant« represent, within the 

country, medium developed »ones which on account of bad infrastruttura 

eauld be isolated areas.  In such areas there oould be a complete lack 

of come building materials because the market is to amali to justify sett- 

lement of various factories.  Here a slay building materials factory 

could be a good solution if for example 1/3 of its capacity is used to 

produce »any different products and Z/J of its capacity for the «crest 

bulk of atandard elements.  The industrial risk of such a factory is 

small because the production programas always could he changed to the 

profitable products, which also means the reali? needed products. Plant 

sis« could be equal to 12- 18 millions of normal brioks, but with a vari- 

ed production programme. 

Towns of 50- loo,ooo habitants represent very Isolated areas where 

two stock houses normally would be the most sophisticated construction. 

Here the Clay Building Materials Industry vould be the most convenient 

solution for supply of buildinf materials, if not the only.  Plant sis« 

could be equal to 5- 12 millions of normal brick«. 

In areas with lees habitants hand-made bricks and roof-tiles would 

perhaps be the only source of building materials.  Because of the very 

primitive stare of industry very little could be done to help this kind 

of industry.  Technical assistance should be limited to standard plans 

for kiln and natural drier. 

It should be noted , that the proposed sis« of brick plant are all of 

approximately same order, A reason for this is that equipment for brick 
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pianto 1« Produced In ouch e sie«.  Becruae of t\e high transportation 

coat of buildiny materials it is better to have the buildi«* material« 

industria» ai>rea<1 around t** t»rinei«al market aervin* at tha sane tima 

»o«« stoendar« market«, which bv aame r(HI80n .bould b# *xci.talv. f0!, on. 

ly pn» *lant, 

*hi* distribution ©• industry low* tha industrial risk for eaeh plant 

•nd it rives « battar ?eografieal oeverirs of tha ara» in nueetioa. 

»herafora, i* tha r.arket «ermita settlement of sore than ona briek platt 

tha other oneashould ba ssttled around tha priroipal market and la appo- 

sita ffaoçrafioal monitions to each othar a^d to tha existing building ms* 

tariala induatriss«   -»isoonible clay deposit ooald ehanjca this concept, 

but it •fcani.d not ba considerad before it ia investigated. 

A disadvantage of a Clay Building 'later*«!« Industry ia that it UM« 

fwtl «a raw material benidea the local raw materiale.  If ws ara dealla* 

with a developing eovtr» whi«* doea »«* *ave fuel mn  ««turni souros, it 

nust ba imported affeeM.nr t^e* tha exchange balance.  Viywer. *f we eoo- 

?are tha Gley ttrlldinr retaríais T«duatry with t^e eom«e;Uive ' uildin* 

materials industries, which use cement, ohalk and rioenm as binder beaidts 

loeal raw materiale, it will he olear that r-ere ia no principal diffarañ- 

es between all thaaa industrias, since t%e production of cement, ohalk 

and gipsum siso twelve a burning process« 

For a fives area we have to tra?-«pert fuel to tha site of the Clay 

Building Materiale factory.  Por the other building materials induatriea 

first ws have to transport fuel to the factory of cement, chalk or sipeoJU 

Then we »mat transport the burned nrodnet to the loeal building «ateríais 

industriosa   Calculating tha real diffaranee ia out of the Unit of 

this Paper, but it ia important to have tha argument olear if dlseuaoion 

«rises against the Clay Ruildlr-g Materials Tnduatriea. 

la the planning stag« of a day Building »ateríais Induatr* wo take a 

aeries of deelaior.a, which affect the economic result of our factory for 

the rest of its existence. If our task is to establish a shoo? affici« 

eat indastry then we oust number the importait décisions*  The outsort.« 



bar will prortose  the following order: 

1) Selection of pi ace  , of ».nine or of clay deposit. 

2) -^termination of production ?>roframae. 

3) Selection of tv« mataríais handling ayate«. 

*0 Selection of kilns and burning aystem. 

5) Determination of drying procesa and ayate«» 

6) Selection of maeH.»ery for moulding« 

Econowlc and Technical .Aspects in Selection of PUco, Hino or (flay POPO- 

alt for (flay Building Material« I^auatrisa. 

The only real reason for settlement of a elay building material« iadu- 

•try in a certain area la a lack of building materials*      Therefore, «orne 

kind of a «arket study ahould always be th« first step.      This market «tv« 

dy ahould be at least «proximately n fetide to select plant sise«      Them 

it should permit determination of a proposal to production programas»» 

Finally, the »arket study should fix center« of primary and secondary 

market« within the area in question.      if tV>e market study is favorable 

for settlement of « brick plant, then we have to look for the raw ««tori« 

als. 

Here, it should be emphasize'!,  that: we are lot only «oeking a us«full 

elay in «uffieient amount, but mor« important we are aeeklnpt the combi- 

nation between a use full clay and local cordi tiens near a mine, which 

will five the beat econoaic result to bri ok plant the r«at of ita exist««« 

ee.     Let me give an exanpel: 

H» wanti A brick plant with natural drying, annual production about 12 

milliona of normal bricks, plant life eatimated to be 25 yeare. 

m seekt 

1) A elay pit or mino with a useful clay and of a capacity of about 

lf2 sllUeas ton of elay.    Cheap draining of pit Is desirable« 

2) A flat or almoat plane area of about 2o- 30,000 m2 near to elay «d- 

n« deetined for bulliing of brick plant. in ease of neoeaeary levelling 

work a coet estimation ahould b« added to the stud*. 



3) The most outstanding combination between 1) and 3) w'.ich occur«, 

when the clay art ne is a «oft Mil in a flit landscape.      In this cane, 

inveatment and production coat will be at minimum.    Cheap draining of 

flat ar«a la desirable* 

4) Pttblic roads in the rei«;bourhood of the brick pla*it,      Therefore, 

•asking of a olay «ina should always be concentrated in narrow contry 

bait« on both sidas of nubile roàds, which connect, primary and secondary 

markets* 

5) Supply of eleetrioit• of about roo T'wb./h to?ethar with telephaae 

oonnaotion to primary and secondary raarkete. If «uith fscilitiac ejtiat 

In the) area they properly would be found near public roads» 

6) Supply of worker« for the factory« This la normally ao problema 

for factories near public road«« 

?) The final »election of clay alna and plaee for f«etory, whieb cla* 

arly alao depends on clay quality and prie« of land.    Hare, tha pria« of 

land in différant oases should b« relatad to tha transportation cost of 

finiahed products to tha market a. 

Aa a rule it is very important to have a look at all possibilities a» 

roade from primary to secondare aarketa, making sure that the final seiat- 

tica represanta the beat situation in tha area in question,     Tfcerafara. 

sampling of clay should at first time be primitivo **d tha elay should 

by «Rail tests be elasifled in two woupa, premiai** and « npro«âai«## 

tha capacity of day mine   mlgth be claeified b7 t,\e asma tanas is rata» 

tioo to tha dealred capacity.      Because of tha m*r determining factors 

only few places will stand as promising after the firat round« 

Thea the second round is started with a re-?«th drilling nat oe tae meat 

promising   place in relation to locai conditions.    The «lay eamplaa •*• 

exposed to preciae laboratory teats.     If ths canacit*. ujiifei*ity aad 

quality ateadily aaems good, a cloat network of drilling holaa i« mjemli-» 

ad en a sufficient big area and all tha elay eamplee ara inreatifetea 

earefuUy in a good corsalo laboratory.      If third round mama« #4» •*•«• 

*-*•- A' •-* •• 
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city nnd the ruaUt- nure, the last test should h« « Practical one done 

on the clay at „n exiati«- factory.  The resnlt of this decisive pro- 

duction test ,,m he « very »rest v*lr i.r selection the ^«t production 

line for the new factory. 

This ir»TK>rtÄrt preliminary study «held be presented by a team of an 

economist, a *eol*rlst nn\  technicie.s in ceramica.  The tea« shall 

*Aere it will be noaaible work ?n dosa collaboration with local autho- 

ritieo and institutions. 

general Qoaai<«crations about Decisions related to Prod uo ti on Procesa. 

Determination or oroductien proçrawme is considered aa the sacond de- 

cision o* importance because mxm t'-^is ehoise depar.d the sale, the inast- 

ato» and the Production cost as wellas it has influence on the following 

decisions.  AS a rnle it will be vds* to determine a broad production 

programme in  «reas where the market is insure.  It should be eanhaaiaed. 

that.when the factory is established it could later be very difficult ta 

change its production procrearne to a more broad one. 

Selection of the material« handling system is considered as the third 

decision of importance heoause it hue the ¡-reateet influence on the pro- 

duction cost.  This ia easily seen fro« the fact that inside a well plan- 

ned brick factory with natural drier and of an annual production of 12 

arnione of noraal bricks the daily weigth movement is approximately 8©o- 

*©ec ton done in varioue handling owatione and over different distancée. 

In a bad planned factory the daily vreig-tb movement could eaaily reach l«ioe 

ton , which also ia moved over lonjrer distances.  . A good materiale hand- 

ling ayate« le characterised by eimplicity, npiforraity, flexibility and 

Cheapneee in inve»tmer.t and In maintenance. The decision about the mate* 

rlale handling aystem has Influence on ti « following decisions. 

The fourth deeialon of imnortanoe ia selection of kilns and burning 

aystem sine» fro« it the quality of nrodnot depends la reapeot to resis- 

tance and mppearance. Tnveataent andproductlon cost also depend very 

much on thie selection. 



9. 

Aa a rule-, if a very broad production programme In wanted a battery 

of intermittent kiln« should be at least part of the kiln equipment,but 

here it oust be remembered that a periodic kiln use 5o- loo per cent »ore 

fuel than a continuous kiln.  It will not mean that it ia a bad business 

to UM a periodic kiln to the special product«, on the contrary, it could 

»t a very good one beoauae of the high priocs payed for auch producta. 

Therefore, the «election «hould be in accordance to local condition«. 

If the market peralta a combination between the two type« of kiln thia 

would properly rive the beat economic reavlt In iaolated area«.  Such 

« kiln combination also give« the t»lant a hifh errada of flexibility on 

the production rate, which easily could be changed in accordano« with the 

demand fro« the Building Induatry.  Therefore, thi« coabination also le- 

wers the industrial ri«k in comparison to a plant with only a continuo«« 

kiln. 

If th« niant i« projected to UM a »echanJ nl setting aystea it will 

be wiM to built the periodic kiln with the MM ««uare diMnaione as the 

continuous kila, because t'^en a higher grade of flexibility 1« obtained. 

In th« subscritor! opinion, th« only feasible continuous kiln« for a 

developing country are th« *ig-»«c kiln and «ose typ«« of th« HoffMnn 

kiln« beoauae thoae kilns could b« built for about 1/? to 1/** of th« «eat 

of th« tunnel kiln.  Furthermore, thOM kilns'have approximately the ««as 

fuel «oonony as a tunnel kiln with only allgth «or« manpower «pend on th« 

total operation of th« kiln,  Th« propoMd typ«« of kilr?» have a« addi- 

tional advantage that they could be built of national a«mi- refraot«ry 

brioks. 

fit« ««l«etior. of the burning syst«« dependa very much on looal snd 

national so uro« a of fuel, but when we «re discussing production of clay 

building Materials throughout a country, normally only wood, earboa and 

hMvy fuel cil wruld be in mind, H«ro again, only for small isolated 

faotori««, the wood will be a real solution h«eauM of th« ««cunt «Mi 

•n* the well known difficulties with its us« in ceramic kilaa. 
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The  final decision between  «arbor and  f'iel oil,  ns fuel   m 'iifrr-er 

factories détends n** po inny factors that only some headlines should 

be mentioned.       If vre compare pr oil-fired continuous Uiln co a carbon- 

fired one, we will observe that  tha oil- fired kiln produce brick« of a 

better and wore uniform quality with less amount of spoiled bricks, 

the working conditions inside p^d outside the kiln are mort clean and 

niassent in the oil-fired one. F-Jrthersore, in tha oil-fired kiln v* 

eould use « wechanieal setting »ni n>»wiri'r «"stem,  «.fhieh normally is not 

possible to ¡;aa ir the carbon- fired one.      Tf \m contara fuel ee<*noay 

on a calorific baae,  tbe oil-fired kiln vr.uld ^or^ally «se lo- 2o par 

«ant lean fuel because cf tfca batter ^n dltior.a for combination of fuel 

and combustion air.      In addition we normally must «111 tha carbon be fora 

it can be usad in a continuous Mia«      Tbla point haa influence on the 

production cost. 

Of tha mentioned reasons it should be clear that the celeotion battetti 

earbon and heavy fuel oil is net only a question about the priée 1B rela- 

tion to tha calorifie valus of tha two fuala.      Vor the calculation it 

is important to remeaber that tha transportation coot for tha fuel oil 

is about the ?^alf of that of earbon« hecauae tha calorific value <*f fuel 

oil Is approximately twice as that of tha earbon. 

Anywayt Whatever ws chose of these two fuels,  semi-automatic and auto« 

satie stoking and firinp ayate*!« are disteni bla on the équipaient market, 

but the final selection between différant burning systems la out of tha 

liadt of this paper« 

The determination of drying proeess and tha ayates ara oonaldered ss 

the fifth daelnlen of iapostance and it haa great influence en the invest* . 

•set and the production cost. 

Most of the developing countries lay in sub-tropic and tropio areaa, 

therefore, only In high altitudes the niçth temperature will be below 

Oc«        This clísate condition la a gift to the developing oountriee sud 

gives thee s great advantage in relation to «oat of the developed oountriee 
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when we are discussing dryinr of heav" clay nro^eta because a natural 

drier could he used all the y»ar around without frost nnoilaeçe of pro- 

duct. \ 

A rough calculation Fho* t^at for the drying of brick» we 

n««d approximately t>o same amount of heat as to burn  the«.      Therafor«, 

with .th« uà* of a nat -*ral drier we oould out 4f»vr. vary much the produo« 

tion coat and <?t tha aar.« tima wa oav* a Jot of fual. 

Furthermore, tha inveataent  In a food natural drier ia only 1/2 - %/h 

of that of an *rtifiQial drier, which alao ia mora complicated In opara* 

tion.      Baoauae tha natural drier normally could be built of local «ate* 

rial.« It do«« not ««k for davi««« to tha same extant a« the artificial 

drier. 

Th« natural drlar reduces tha industrial riak of « brick plant baoav 

«• tha natural drier contain« 3- '< week* nomai production and tharafore 

it also work «a a stock of aeai-producta to tha kilns In casa of h«a«y 

aiaehln« repair« on the production line.      Thin point has graat importan* 

oa in iaolatad placea where machine repairs *re slowly« 

Anyway i natural drjttng has not been investigated vmr^ auch in relation 

to tropi« condition«»- *Tber»for»,I «hall mention» so»« experience* aeou* 

«ulatad on thia field. 

Natural drying of bricka dapand mainly on temperatura, relatif» hail«» 

dity and amount of air novad to contact the brickc. •-    On a seleoteo pla- 

ce w» oan only changa tha aaount of air •      Tharafore,  if fast drying is 

wanted ,tha drier au«t b« a vary ventilated one,  it will mean with «A •• 

pan struotura so tha air eaaily can cone in and out.      The roof of the 

orlar «noni« be tha Shed-roof type, which ia tha most ventilated one* 

tha roof should be pain tad with a dark colour, which bat tar abeorb tha 

sua haat making than th» roof a heater, which accelerata« th« drying o- 

P»ratlon. 

If «a look at th» drying of a pila of brick« In • natural drier, *• 

«All sa» that tha upper part ari«« out first.     Th« explanation is the* 
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the air  in con-.«têt v/*t>-  h M Air* ..< 
   brtcks    rv*fi an "•«••^t of heat and receive pro- 

Portionally «n aaount of v,,r>or HOMI <+ -s , 
v.r>or i.nU3 it 1B completely aatúratad.      Becnu- 

- or that new con*ition,   th. ,lr ,. ^ ^ ^ ^^ ^ ^ 

— *~ on tt.  Wr part of  the  brtok piUt   ^  ^^ 

i« In contact with the «oat  ovmiá air. 

If tha  floer of tv« fi„-¡A,_ ,• , '-......«•,<,, ci„r „on, . v,ry h„ 00n(ältloa for M. 

m th. „ls,t wk.r. th. roUllv, hraldit, J!t ^ tta ci#y Mtii ^ 

- •» it. ^..„Ple ,„..„„„ „b80rb Mter fron th# gatuMtfd ^ ta 

-*«* -it, ». nMr.     In th. „, „,t, loww ptlstivt h Biduy iB ^ 

•i*. th. .i., TO11 ,,„„ va;„ Mpor tVie minUinUg ymu M9i ^ iB 

«ont«t wtth tn» »loor »ni   H-. i. _ . loor «na th. l.«r „nrt of th, briok pU##      Th#„¡r.„> 

if f..t „« „„,. tt,d of „nlfor„ Jrvl^ is Mnt#d ia > ^^ ^ ^ 

tot* pil. „.t b. lm.„ OBt cf contaot wUh tve no9r Boa ^ ^   ^ 

— .ir.        WM«,, th. Vrr.3<!<>ple prop.rtl„ of , ol>y nw ^ 

»halt eil. 

-*       th. „t.r M„t.Bt .f th. brlek. d.ltwe(1 to tta netuMl írt#r< 

port. e. of t ,. ,mt,r w?lt.nt „f hrl(,kii la MWI froB ^ 

t«t th.t i, . bric* yl.nt of „ miiml „„^ of 1? (rtiito|! ef ^ 

«1 »rt.k. .„,, „„ Mnt of TOt<r corrMTioraa tn „„„^^^ lj3 tM 

•f «t.r p., «„.       , i^ mt„ ,Dni(rt 0, brleka ia oi)tsiM<i hT ^ 

dlff.„»t ~.„.    nnt,hy „,.„.»„ Bf tv. „rlekai    Ät taiuB ^^^ 

« ttertf .c„Hr.t.. v.rv ,.Jeh th. drvl,r prt,e.M>        ^r BDAI1 brta|B 

««•M.*, witv, , rt„t.« tl.taM. of 9- !. «, p.rfo„tl0B le . „^ 

S.««4, », um, •t.r .ont.nt 1„ th. .1«. „ix. whirt „ith th. «tr«,i.„ 

W.«« i. .M.i,.i by .„. .f . hlÄh „„.,,,„.. ,„ k5/eii2) ta tta ^^ 

PU« ^.„1,.* «f«,. h„t trMtBOTt of th. elay ^ in th# #xtr)MioB 

».M.. M th. brtA. ;.„. th. »TCthpl„. ^ t tM1?arttiir# ef %Mït 

* «*.    wtth t*.« „.„m.* .ff..t. „ ob».!,, brIrt. -t|l . MUr ^ 
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compared to noreal axtrnaion. 

B.c.». of th. low v.t.r mtnt wr uttu    ehrial(M„ „, tta brleka 

...» „a th.r.for. th. rislt Df 4r7lag „«„ lB low >v#n ta a ^ T#n_ 

tlUu. n.t„r.l tour.      TM. tff.ct ,. MpUfUd ^^ of ^ ^ 

n .h.„i„ „. noUd, that only th. inUM iryias ruvtmmnta m ^^ ef 

fast u poeaibl.. 

Baa.«- of th. hygroaoopio ProWti„ of oUy n|tttril ¿^ ^ ^ 

• wat.r aontant of brio*« of .00tIt 3. . ^ ^      ^ ^ ^^ 

«rt * r-a*ad    m th. Ulli», by «. of .«rplu. h#at froil th# wllj|f 

**•*•.     Tharafor., whan « n.t««l drier ,. umét th# ^ ^ ^ ^ 

atraetad to a.ke po..iblo thi. drying operation. 

TUt green etiff probation of briek. with la* ..t.* content Wv.. .. 

«other adtanta«. whieh «.he. «.turai arri«, .oonole fe..ibl..   th. b»ie*« 

«ula b. .fake, üH.«» in . oil. up to . hai«th of lf5 . witheut de- 

ft and .tiekinr together. th.rofor. . high dryin* eepeeity of brie*, i. 

obtained on . flv.n floo, «... of t||# Rêtural iri#r#      ^ ^^ ^ 

tare stifle* a low conattJM> ef .t.bUnf ^t#rial.f ^^ t^mjm ^ bt#B 

a probità in relation to natural drying. 

If «a now «eke a mwrnmrj of th* eondltiona of natural drying i. raia- 

tiea to th. ..teriala handling avete*, it will b. w» that by «..«. of 

Pallata aid ferk-lift-tmek. wa aoulé a*, .jr.ry ei»ple and fleaible haue, 

ling ayate», whUA gi*.. th. »eeeeeary at.blinf «.tarlala fa, tha dryieg 

proaoaa.       sinee «e «net lift tha brick pil, out ef eont.at with th. a«. 

«Id air n..r to th. fleer, th. paU.t. .hauld ha*. 1.*. of . h.igth of .. 

hont *a «a, whi.h MOOT, a food air circulation imd.rw..t th. brick pUa. 

Thi. vary elapl. ao.bia.tion of a drying .na a traiwport.tioa ayata« 

coald b. ««plied, on «a elegantly, to inolud. alao . nachaalcal aattia« 

•a« drying nmum ot brio«» in th. WLla..     Ur thi. purpaa« tha fork- 

llft-tmk la •yAvwê with • ^wial fark-iift-t.nt, wMeh paralta hand 

Wat •* * «aaU pil. ef «ri^ aad bum.d brick, without uaiaf tha pallate 
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«M* by**. «,y .r. n„t „„„.a wh,n t„, .oricka ar< dry> 

W*~ -»eh . vst.„ work8,  „ ,Mt ^ ejM  ,tandar<jlMtlon of 4to 

^ "0dU5  °f 10 - "» «"* «-«-^ « » -.,„„„ pll. of 
—. «,.„ alloM ,„ductlon of.woda.t. lB .t,w of lo _ up to w M 

naT* the diaeosion of l?o rl?o x l?o «*        «.v      *• 
.        ,fc 

1?° °"- h« *"• «t«tod Pall.t .hould 

•hould b. i„ .«eordance wit:-  t.. .t.nd«rd .il. or a m<Mplm of thi. 

with etrtii« allowaneo for the truck oW.tion.      c« *i,. s    v* •oration.      en the h.oklnp or eet- 
«-. .t.tt.n „ wo.ua >. »t.. t0 Put „ . hBtct!, ^ M ^ trn tta 

*«rt »dl«.       Th. «M«, ot th. .t.n(tapd ,„. wUh ^^ u ^ 

tha «tandard pallet. 

«« thi. „.n .»„„„«„H«, „ cbt.lD) „ flnïl r#giiUi B ^_ 

~«i.» Wta. «„! drrlnï ,ad . ,„UrU1# hM(iiine        ^ ^    ^ 

bri*. .„ „o, ,„»„„., by hMd on th> hâcwnf BUUM<      ^^   a 

«* «~«. .f p~„,„.tiTity i. .^ wUhout lMtlog th#   ^ ^ #i 

»t»a ***.    „Hi»»»., ui r...m. kPlek. .„„ Moclt. „ t, w 
« »a* „. p„dM.d ln .e<wr(t,no# uith th# mut¡M mtii ar to ^ 
Thi. i. „ .*,„<„. lnr.ut,8n to ^ of th# tamm ^^    ^ 

It «hould b« •entioned that «odul brieka *i*. * w» oraoïca givo . better stability to the 
bitek pilo than nnm«l bricko.      *h*MrAM    * *-*«*..      aeróforo, tranaoortation by a*ane of 
fork-lift-truck i. foaaiblo, 

** .1- of . „.turai drier .hould be approxWl, l0oo .* t99 ^ 
-m«. of „no* Wd 0B Mnttal nroduetl0B ru     ^ M^ 9t ^ 

**« pallot. i. .beut 300 for eWy looo .* noor are. of the M%tlll 

**•*.     I» Ihn. «.„«roa, ri^ i. o**. f0r ttutk ^^^ má ^Um 

lation ehannola withi» the drier, 

for production of preen brioka. 

transportation of it to the ni«**       «».,_>. w the pi**.     ^ o^hiaojy «a.d; if nay,«*,«««, 

- •** on th. pit or «in. mû .thor looal oonditi^. tnnt it i. 
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albi« to gir. advice on thia ..Uction. 

Th. .tiff „trusión  i. Cho..n a. th. wt  UniW.*l prod„ctlon pro. 

o.« for bricks, both in reiation to diffm,t tyt*. „f bricks M .«.11 

*« to v.rio». product..        Fürths.,  th. .tiff body i. « —t for ..o- 

nomi- natural drying. 

Th. ...hin. lin. u..d ,-ìgth b. th. folowiaç:    P,ox-f..der, Kibbling 

Boll«, Groo».* noli., STOt -eli., Doubl.-sh.ft Mix.r,  Diff.r.ati.1 High- 

apttd B.11.,  D.-.iPing Extrusion ¿rRr.eat. with d.*io.  for haat tr.ata.nt 

of .lay aix, *i*ia Anto«.tic Cuttin* Tabi..      Th. maohin.. .r. WMBfld 

in «ony.ni.nt erou«., whieh ar. «onn.ct.d by m.«n. of oony.yor.. 

Far .*.y work on th. hackin* .t.tion. . ..p.r.tion b.lt ahould b. .o», 

n.et.d to th. «uttinr tabi«, .nd tum-tabl.. for pallata .hould b. arraa- 

«•d «long thi. b.lt.    Th. turn-t.bl.. ahould b. .t floor l.y.l. 

Th. «.ntion.d «..hin. lin. i. nUttt9é mm m .lBpU m%uM „lvíUmí 

bH,,,,, #f " dMl» ""* * **«• vrity of .lav«.      How#w, th. a.** .pa- 

ci.l «11<V8 „içth r.quir. ao.« ch.ng.. in thi. «.chin. lin.. 

lt?"if fFfPffaif f»r (?lf»Y Imidin« Mat.ri,!« mduatriaa in n»•*»»^ 
Oountrlaa. 

•"ho layout i« baa«d on th. pr.yiou« oono.pt. iB r.latiea to produc- 

tion ^roc*«., th.r.for.t it will a-ly b. diaou...d to « ertala «tMl. 

Th. layout prmnt . 1* allliena bri.ka plant.      On th. l.ft .id* .f 

Ite AS   ia aad. » prono..! for • « aillions brick. plant with « batt.ry 

•f NfW periodic kilna.      Gn th. rifth aid. of Un» AB i. a««« „ p^m 

f^«l f«f • lf «min* brick. plint with on. ooatintiou« kiln,      if „. 

«a. 14». AB a« .yaa»try lia. for th. rifth «id., than w. ha*. « or.po.al 

f** a t% «illiaaa brick. alaat ^th two oontinuou. allaa.      Th,B lf m 

m* lia. C» «a ayaaatry lia. for drUr and kiln, of th. 6 aillion. briok. 

Plant, v. will h.T. a propoli af « It aillion. brick« plant with Ik pe- 

riodic kiln.. 

fhatafa*», thi. Uyout .howa-Wi* 6 aillion., th. l* «illion., th. 18 

•illi.aa and th. ?% «tlli#aa briek. pl.nt. with natural drying aaaaia.* 

/I 
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with va« of periodic and continuous kilns.      The «election between all 

those nossibilities depend« on the merket study and the local conditions 

on the place  , where the brick, niant is wanted. 

The standard solution of brick liants does not include the winning me- 

thod because this is Impossible tp standardise.      For the purpose of Ba- 

king some estimation of t^e investment aid production cost, we hate in 

mind the combination of » olav hill and a flat country.      \harefore, th« 

excavating is thouçth to be done by means of a bulldozer. 

Th« purpose of the layout is to obtain maximum ventilation within th« 

natural drier combined with th© ehorte?t possible transport distance with- 

in th« plant.      Therefor«, all production estiviti«« and heavy   transport 

ar« concentrât«* into a central cross.        Th« natural dri«r 1« by this 

split up in four almost ind«p«nd*nt parts.      In on« cross-arm th« produc- 

tion machine lin« in arranged in a «trsigth line so th« ¿r««n bricks ar« 

d«liv«red in th« center of th« plant.        Material« handling la th«n don« 

in th« following way* 

Th« rreen brick« ar« set in th« standard briek oil« at th« hacking sta* 

tion.    Then, the pallets are nov«d to t*e natural drier by means of a 

fork-lift-truck, which aov« alón* th« principal cross-arm, th«n «nt«rlng 

thn    itural drier drier by fixed secondary cross-arms.      VJh«n th« plant 

is working, fresh rcadi bricks are always replacing driad on««.      Th«r«f«- 

r«,  th« truck returns with a pallet of dried bricks, which is left in th« 

principal eroas-arm near to the kilns.      than th« truck pick up an empty 

pall«t and return to the hacking station.       herewith, th« truck has ma- 

ds a complete working cycle. 

Th« kiln truck 1« equipped with a special fork-lift-ton^, which per- 

mits ««ttlng and drawing of kilns in units corresponding to brisk pile 

on pallets.       When the kiln truck takss a briek pile from th« pall«t, 

this is left for th« other truck.      Loading of lorrios with burn«d fro-' 

dusts is don« with th« kiln truck, which always should try to load lor- 

rloo with products directly from th« kiln.    With th« purpos« of making 

this operation possible th« ends of tars« cross-arms ars d*«tin«d to 



17. 

loading ron tí s for bvrrf»<i nrr»d"ct.a« 

A Particular festur« «f tMa  Is^o'it *e t'->a verv ahnrt tranat>or«-, dl- 

Bt»r»c# inaido r-lant  «rr! tva var*f IJtU« lrtarrar«ne# batwaan dtffarant 

tyoaa or trar>sT>ort.      Tvan  in  tva  ens« of *>a  H itjiliona brioke niant 

fcranaport 4iota*ce is v#p« renaon*^!»* *rA "f tV1* ranaon ^atnral dryir» 

1« faaoible at laaat to t>i« niant etaa. 

Tt should l»a noted, that   fork-llf h-t""ck* rg^-mir« pood roada at tha 

aan* lavai. 

'Tha natural driar ia in  all n©rtr, covared b" a a>(«d-roof eon at motion, 

whieb ie aaa«t»«l«d of no.1nl   of ' x fi,^ m.    t'y imin?, ntandard alenonta, 

t'ha natural driar ha« h*mn ecnatrun^ad for about î'S | %oo/ m ,    Tb« 

fr«« h«l§th inaide tha driar la about T> n» 

Tha ©antral eroaa-at rue tura, ?r> «* wida, la novara* of a ea««nt» aabant- 

otta roof, which *as batn eonatrnetad for *bo«t r«t 8 ?,««/•'•        ?r— 

h«lfth la a*ont f> w» 

Toa standard ?«13.«t 13^ x 1?* o^ with 4© em la»* 1« «*titi«t«é t« n« 

about ITI ) 6,00/ uni*. 

IB auiRMry rrooá air circulation in natural driar la ' btainad by ««as« 

of tha opa» ahad-roof-conatrwetion • tha etntral ereaa-atruotur«, tha «•* 

condarr erosa-aro« whieb by tha way aarva also a« truok r.ada an4 finally 

tha pallata with hi3h lege. 

The eontinuoua kiln ia conatrnetad aa t** atraiffth tuonala «vary on« 

f.o m Ioni?.     The tunnalo ara i*tercorm«efc«« s««r to tha anda.      Th« teil* 

1« ehaxß«d and discharged only fro* tha anda by m«ana of tha fork-lift- 

trttek«      Thar a fort, ?*> par cent of tha kiln ahould alwaya be «t dlapoaal 

of thl« oper«tion.      The *Hn 1« eu?*o"aed to nake a coartiate tnrn la *» & 

for al? ni Ilion s brioka plant the total «o«t of auoh « kiln bull« of 

loeal ««tarlala with wtilwter« mué «ll-bnr*«r lnatallatioii «««1« %• IB 

à So* loo,000,on, which la wily -afcout 7f of tha e#«t of a Bio« 1««4«á 

ale-Mo kiln and only l/> to 1.*% of th# ooat of a ttw«»i kiln» 

-w -•'•- - - -  •——-- m_^^m^^Ê_m^^mmm^m^mmtmt^^ 
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One ad-antafe of the kiln in question, in relation to the sic-sac 

kiln is that only one kiln door ia filled down and set up »vory day« 

This is partly connenaated of little longer distance inside the kiln. 

Tha intermittent kilns are constructed as short tunnels, which can 

be "'"tded fro» the ends by means ef trucks.   The kilns are side- fi- 

red by Mans of oil-burners *nd they are interconnected by duets or 

ehannels so heat fron cooling bricks could be used to dry the fresh set 

ones.  "hs total east of a batter^ of neriodic kilns la estimated to 

be 5o- loo oer cent mora, in relation to the continuous kiln with the 

Bant production. 

The question of one or two production machine-lines nay he rsised in 

relation to the If millions and t>e ?h  millions bricks plants.  As * 

rule ens machine-line is cheaper and more effielsnt and it should be 

preferred in most eases.   The additional industrial risk with only 

one «reduction )iBt in  verv low because of the great stock ef brisks ia 

the natural drier« 

The effieienoy of the propossd brlek plants is sssn freit the following 

ostination of Personnel relatad .to productiont 

2k  millions bricks plant t 30- 55 men 

Iß millions bricks plant » ?6- ^  wen 

12 millions brisks plant : 2o- 25 «en 

6 aillions briska plant : IP- 2«5 men 

The efficiency ef «bout 5 nan-hours/ lee» bricks obtains* st the big 

plsnt is worthy of comparison to any modern brisk plante in Developed 

Gountrlee« epeelally if the comparison Is dene alee in relation te la* 

veetneat. 

Because of tha open structure of the natural drier , the whole pleat 

is easy supervised fren the center« where alee the greet amount of per* 

sonnel ere working. Control of dally amount of bricks produoed at nay 

piece is eeey aad feet because ©¿„the standard brisk pile unit* 



Investment and Coot "stimatine for r,be VroyimA Prick riante. 

The inventaient detmnd« ver"1 muc* on local conditions, >ut for tht 

hif>h par cent, of the nronoeed standard brick niente, it ni ft** be be- 

tween the following limits: 

21* Titillions bricks "slant with two eontim>oua v. lino,  one production 

line, production of only few products. 

Total investment ITS S 5©o* 6eo,000,00 

18 millions bricka O ant with one continuous kiln and a battery of 

•even periodic kiln», one production line and varied r>roduetlen pi*f?reJt» 

ma. Total inveetment us | *»?5o« 600,000,00 

12 milllona bricka plant with, one continuous kiln and one nroduetioa 

line.   Rornil production «re^rawne. 

Total investment ÜR f ?oo- ^r>o,000,00 

6 williona bricks niant with a battery of eeven periodic kiln« and 

ont production line.    Varied «rodnetion profraitwe. 

Total investiert  r?S i ?w "00,000,00 

*he investment used to any of *he mentioned ^rio* r>lart» ia loot thon 

half of the normal investment need to semi- a'»to«mtic brie* .plerts with 

artificial drying «t +>*• oame «reduction opacity. 

The total tsroduetion eoat of *ri*k« wod»>eed at t'e Pensioned briefc 

planta miftv be found ir the rar.*e of "- I5 n?, jf/ looo bricka. 

It should .bo-mentioned too that no brieka in rieveloœd Countrl.ee etuli 

be produced at tMo low cost.      "bla in due to low inv^tment, thenar 

of nature* drying and t*e low «alar?' *f neroonnel. 

mio Xowoot production coat corre«w»nda to the ?*• million« brini» plant 

which ia a very efficient one.      'he relative hirh coat of abc* t'S f \%f 

looobrick» is for the * millions bricka -\Uftt.     The *ve> hi<!*tr eroi««* 

tion cost is duo to the hi.«* relativo investment, the »-ifh futi cenane» 

in periodic kiln«,  the high relative administration coat and tre mtnf 

Mancho uro por thousand bricks.. ..- 

•#r(wailì*•* ••"• - - •-   — - -     --     • --  —  
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Statements and T¿ocoT3mendatlona_. 

Buildin? Industry end null din- feriáis Industries together must 

be considered *s  t:* most imnortent i*du«tries ir   -*veloPinff Countries, 

since their activities re-resent *n  amount equivalent  to at 3««at *>- So 

per e- it of national in«on,.       further development o " f..nfiê industries 

is fro« ell viewpoints «f er«»t  irttr.it   "es«.me their fin«l oroduct. 

Houses and apurtrW.s,  jn „ nriiw necessity for the «•©«!«.       further- 

nore,  th««« l-dust-iee e*.rl«y „  „ren. ^.,_t rtf ,,„rWtSTB er , v#Jpv ^^ 

relatitr« investment. 

T)ev«l©oment of «.siildin* industry *v*  '^i.ldi-" Matériels 3>dustri«s 

«re synchronic try  * rr«nt exfc««t. :.--.«refrtr«, if planning,  admini- 

stration »nd st«Rd*rdi*atlon ere Relieved to n« •ecesaery for one of 

those industries, it will els© be for the other one.      Presentation of 

d«v«lon««nt nlnnee  for any of those industries to flov«rnm«»t* nnñ Inter- 

national Organisations should H* done in close conP:.orttion uith «sell 

other.        Beeanse of the Hi*h \mmftt by the combined action th««» i«. 

t»*ta*t industries must he on top o- «verv devel«nw«r.t nl«n for !**•- 

loping Countries« 

*h« Cla^ Building ^«teri«!.* >d»*trie« «isth he •« „nive-sr.X noltt- 

tie» tj saver the erormecus lac?, «f sliding material« In levelopln? 

Cotmtri««, but thi« industry wttst demonstrate, that it i« convenient 

and affiaient.      Therefore, establishment of cl*v Building Material« 

Ind»«tri«« shall ba dona according to actual conditions in Developing 

Countria«.       Far th« reaao   of a faat development of day Building r*- 

terials Industries t it is reeoammnded to «tantUrdiaa brisk pUnta «a 

thay eauld be easy »ultiplied wit* a amali industrial risk. 

It la reooMNsftded, that every ¿frisen country establish their own 

fìatiaiial Committee for Development of ?he Clay Building Material« Indu- 

stries. The ««in purpoe» of thi« comittee should ba coordination of 

th« effort« of the Clay Build!*« :íat«rial« Industrie« to thoee of 8*41- 

ding Industry. ?h« Committea «bould «l«o preaai* far eaeh Qovtrwtnt 

and far th« International Or*e»i«atione a li«t of pre«o««l« d«*li«e «ith 



21. 

thè nacaaaity of thair aoonomic and technical s"r>port for a fast dava* 

lofMant of tho Clay Building Matariala Industrias. 

Tha saeratarlat of tha cooaittsa should employ a working group of na- 

tional spacialiats, who could sample and prepare all fact« about tha hea- 

vy elay industrias.        The working group ahould praaant a detailed study 

for an officiant standard brick plant and it ahould ba in oharga of all 

kinds of taonnloal assistance in ralation to tha settleaent of tha pro- 

standard brick plant«       Tha first aatahlishsd plant should ba u- 

as pilot plant for practical tsst of tha clays to tha following niants 

ani it sifth also ba uaad aa training riant for »adi'V lavai neraonnel. 

Tha working croup should have at disposal a coed library and a anali ea- 

rsjats laboratory, wMch in ossa of standard brick niants co Mid ba estafe» 

li sitad for about US f Ss* ?o,ow,oo, 

AH African Cantar for Derelofajsnt of Clay Building Matariala Xnduatri- 

as   with tha purposa of exchanging of experience could ba vary valuable, 

whs* tas national groups hat* get sana years of prastieal ex?* rienee. 

Anywayt ths eetabliehnent af tha national «roup nigth ba tha only ras* 

llstia way to a fast development of tha Clay Building Matariala Industri- 

s« in every country beoauee ofNthe magnitude of tha related probles* and 

ths ab anging conditions fra« country to country« 

.&a.-,--»ttifem^t i i— iir i fi jt Jasbâ-*, ..  
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