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Ram proce»» in it« originai fwrrt, the butteri di «cu» s ti© t« choclo^  und the production 

•miiì«#nt.      ¥ith record to the lrt.»a+ resylt» of tho C*«.>«fa»aloviùt rrsmrch, tbey 
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••'  (fu sW:hnlí lovaK /» 

i 1 < etri c-'iffi 

:*.-   .i-i Chon<t.ii..i (..Oí.:-),   r.n   .r..  (.»prJl,f.i   rrult^.;   s  ..,'.   ,,,,.   „l,.,1. 

.»i^ft-tly   i'r>i-   •--.in.    nS»cc:i.a   »U-U .....   b.-rriM.   *t-(-is.       Js„  „.; 

1st Vrn  nn. .i Un,  üirtetV  i.i   »trrlra.-ikin,   JUMir. s,   hn   C»í:  j.(.  • 4. 

i.vio  blnat  i*wn.-.i-i«f  i'*  -h:.ch  sixeial   alloy« <t ri/    ;n!;v  ~r.   nrill.¡ 

O:   «>nci«l   ûdvr.ïtf.-,  i»*   th<-   .nvlti»V   of   air,, l-on,itni..i ;,    lu,,.,, . 

/tuviaec..       -r.-crth.-l..«*,   ih. majority  o-   lu;v»n  -ìrjJuoc-u   in   i.:,,   t .,•,},,   èfi ,,,,.,,   .,„  ,. , 

U,:ítÍM t,J tll°  -l-**-f*»-nact   chMfl- íK-CM.SC   o'   th,- :n  '.-   «,ul *„r  .-.-    .ho»,*.,rus 
c-pnit.nt, 

The qtt.vüty  .,»   lujrx,-.  dí..».;»us o-   th«   quality   ,:   ->v.   ,<„!  íu. :    ;•   th.-   -orU «u 1 „r 

eoimtty, « ttet l«pp.a with one or Wi ,w  e,.t.   *,l,:lür or ,:i ,-,  ,,a>.  hu(ldrttiths   _ 

oí   oer cent. (;^rtt;) wc producid,      fhi, co-m-nt t;»m <¡. »orminos th«   rol, of  IH|,,H^ 

i.» the fol'ô-vUi- mctftlltirciecd -tiroc0»ain:.. 

2*      B»t grlf iiflnl rn»ll .ifMr^rftff ». nud iti tPUtia. m *ir pH.uctio,, «-«».f^fpt 

«u. .¿m,,?  .enn-proc.« i» b^ienUy  r. nctr.lltir«-^-.1  procos,   „M<>h  Mtnrtn with 

thr r»duetion of iron or--. w«l no,., throm!,   '.!,«>  H^n.-.-irm» st,,,,  to th. ,inili 

-ioduetio» of iron r^ir,* or iu;>pc,nf which, nrr distribute in th-   i,.üty   .inw  „^ ,„,. 

<lUchr.r^4 vith it.      Solvi CfJuo,, - i.  tko ioru oi   ,,rt.4i. cant. nr  ,•„«.„ - i« „„„a 

ft.  the reducing u&tnt|     theao  «lid itlrlS musi   coiv.^d  lirsi.   ...   '!„.   i( ,bllie,ilf  |||lt 

rI"  *° <ht' rc°-'Ä*0 condition».       IW  réduction ..r.,^»M  , H c-,,«-« ,   out   basically  ... 

r. ùirret reduction (which 1. «, o»do-t|vmic rt.-w-i.,.,) UM, „ „..:„i.r,sc6u. ,vt,h,li.,n «r 

srj-bon «onoxiUe.      ¿ecaus..   tho r*.«uflticn  .»rocsn,.«   ;.,.kt   j^nc-  in   •    r.l.tiv.ly   thir^ 

lrjrw of eh«x,;c, it can bf. aissunod, thnt  this <sil( t-t  rrductjoi, wiil  ,J(   curri,,, „u1 

through tbP .t,^. of x,   »Mir th.. «ra.-aiit«   r«..lucli„n by   M,..- «ol:.c¡  r.-rbon Ulî   b, 

oaniiil.«!*!, «ÄTM.M,       Th.  co«r»o oí   r« ducti.u  .,.,.   Hv   f«r.,:ilio., „f   ,.r.H.,ct .ill 

JL-.rn.ine the .rinci^l conduct  oí the   ¡,,,,0^,      This    I*,  . , :iiclil,- -bfiuc« 

lh,  choie of r. .„itnbl..   tWo oí   turn-,,    toz   th,   .;ru:.:. -Vnn-.ro,, , : -  th-    r,,t,.ry kiln 

with  an acid rcii-nctory linin«... 

Th© heat, »mich must be SRI¡;;üíL-J tor cti-hlin. .,11 U,, r, art-» 

is produced by buraiar co,I or oil in burn.-Ts nuu 1,, tr-i-sf. rr ,.. , 

counter-current h<.r.tinS; thoorctirully, Ila co-curr. ,.i, ]„,Ha; ; f, 

'.wsjr have soat ;^vtnta;.o. In other wor.is, th- ch..r -, :.t-,-:„.r< ., , (i- 

trr.vcl. throu-h i.\c kiln in r. uir.ction oiVo,it. t« . :,t. í i„, oí . -, 

-lave   first  r. hi(,h content  cf  frcr o\v;-.--nj     this ov,  .,  ,  ,.„..},!, s  t- 
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:r-Ki - but,  or   ;*•.,- othtT hu.i.,   th«   .aij.i;-yK 

V  v    to  .¿>;i ;\,      :#Ulll.iy,  t....   .li-...   .jHrjrtit*   e,;,   ,.. .   i,   ,.llich   1;>,0i,   .;.„,, (.„;• tr|tll   for 

I   UM of i,.« lur.jth,  *o « ia ,Ji4!.tJl,  tin  JUdinr^;   ,/ 1», ,vf;i „,-„„  t!,.   «aPf.#      Tin«, 

tv.   criteri « - vi«,  the vUc,*ity  tu* ihi  mmttúy V  *1-   - ünd^-ü  ihr  introduction 

oj'   Lhe Krnp^   ,U m-proct.Hs, 

?h* Hr.ut,a :tc,i trna.f.-i in  ih.   Win -V,^« ,  ^  i , sL,„ e- -; -u. 1>r, m)(!rr  ,, ^ 

ir POMIUL. r.boufc  Í, •«.      ï!i(   choice  «f opiinuir,  , rrv:   «i**  • l.oul.;  j.-   munirà with ih« 

eliderai«,.. .,r other fretrr.,   o..«.   thr  rori.ioi' illty   oí" or-.       .his will  rsur,,   ||ml 

LIu- reductio» ai' iron oriJn to the  .tui.o of «pen-   ir• will ;,.   c^n^ted helor- 

r^cbiiife th, luirnm .0.1,.     ïh, ,rnin .i,<. of .lv-fomini; midUi ;•„ „houM h, th,   ,.«., 

v»   «iiL   fin,,       in.   r«.--mc:¿\    iiiil  R.IüU     not ,><> coarser  than 

Í, map but equally »hould be tree oí' very fin« cls,s which lenvbe nartly thn kiln in th« 

flue-duet.    The behaviour oí tho coal grain in tht- kiln will ditfer iron th«t oí the- 

cok« lTminf b«c*uae in the cae«   of coal • beaidc« the dietillutlon oí  tho volatilr 

matte* - alno th© decontnoeitlon of f»rniiw al«v» tho cloavn^u nl.-int»« mtiy oreur. 

The- bifffvgt advantage of the Krutw »enn-nroccssi romain» *-ha fact that it wrmit* 

th« working of ore» with «iaK nurahers.  (ratio oi CnO to Si<>2)  of 0,)i to 0,1.    Sometimos, 

a higher ala3 bo.icity \n nossiM».  - an wa» .il*o nmved by^tont» -,   out  this  factor 

.-miet be controll«d hy an oconomic criterion, which in this CRHO will  h... osncrinlly 

the further use of mich a ,la^. 

the minirura quantity of r«duoii^ fuol my be  2'fy , u*im hi^h-quality cok*s,  but 

with lower quality,  the consutm>tior>  risos un to 40^ (from th.< woiwt  of or.   char^i.-d). 

The counter-current hoatiiir; oí  the ftonn-ldin ne od a n hifth.r exc««, of cok... than that 

necessary for reduction nrocejainç.     A portion of th..  ahovt-nontioiied coke- quantity i« 

burned in the kiln,   but the majority  Uevo.« the kiln with the  »la* and   in thf  final 

»tage protects the oiotallic iron from reoxidation. 
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As fur E« the char;.;*; «id.   of tlv   '.dia is co;ieerntd, the regular working of kiln» 

rust be assur.d ¿,y ?. co^sistout  mir.in.;.  oí  individuili  ehargt cotrmonents »nd by e 

thorough *ir«jiarr.tioa of n horao»r> nized chc.rre mixture. 

As v»; i nvntioned f.ì o\\ ,  th« .,.enn«-kiln nrodut-t inn ^asty slr-ß with iron lum>ea 

distribut J in it.     Tht.-ri-1'r.r*;. th.*     irst imtr.Hion after lsnviiu   the   kiln is the 

coolin,'» oí this ^roduet, *o that it cou*l '»e further rtrocesstd.    For the mogi D&rt, 

cool i ne convt-yors haw 1-. «,«n used, '.,ut   li   sonu, casts, they hau  been lately revine ed bj 

cooling drum».      It *;¡s iourui» i»neiy, th*t the coolin«; «rwed influences the 

grindahility of sltç, th«   iron content of lu*"u» f.v.d *>urt;eularly the iron recovery, 

If the intensity oi  colín-,  i* «o hi h, thf.t th    «It. ' structure is £l&ss"llke end ta« 

crystalline «Urse dee« not »rife, .«.  .L;V   ritti*;  su  stane*.- forms which can be very 

efî-sily ground,    Alr> niy i¿rin* IA interdir*  coolin'» thi   1'i^ncn ¡jot rid of the slag 

adhering to tht   sunne,   ri <?rfin* ind t*,<   ti«t i» renovad in nulls*    The fimi iron 

content cf town is hi h* r th-.r. wHh coulin<r on conveyors»   Aft;r the  installation 

of cooliiv drums, tht   coolin-* rits »•*,tw.>?n the kiln and the slr.r mill may be dissented 

sith end nos*i:>ly ct\n be usvd only as « m iattrracdirte storo yard. 

Th'. cooled kiln product is r-rouna in :*ell mills, impact mills or in 

cr.djbinfctions of toth ty>e«.    Srindin    in ball mills results in ft hi/»h «ronortion of 

very-fine fiaction:   and also i.i nSrrsion of lu»«un  surface end so in higher losses of 

iron«     Introduction of inwict mills will im*>rovu the condition* in all retnects, bat 

it rerauins to find suitfi!;lc r.-A> rials  tor working «arts of this tjme  of mill.    It 

is therefore clear, thrt tht  nroctssi^ of the kiln product will defend on intensive 

cooling, cerroet grindii».- r.nd officient magnetic senar&tion, to attain the highest i« 

content in lumpen it the hieltst iron recovery. 

"»rinci^r.lly, dry magnetic  senurntc-r.-i r.rn used.    The o^tioun rrfcrnetic sjt>aration 

syst n is »viven (y tht  nudity of sic,;    rinding,    if usin* e one-stage grinding in 

ball raills,  one or ¡arre r¿--cleanin'- oprations can bo introduced in.various stages. 

If the sing is -round in two stages and ->ogBihly in various mill ty.es, the 

re-cleaning aeration my be omitted and the iron content my still be very high. 

The   further us*   of iuwn will de*und first of all  on their content of 

*>hcsr.horus,  sulphur p.nd possibly other under» rahU- notai  admixtures,  rhieh are brought 

into th- process ly the cher«;-* retc-rials, including reducing fuel.    As was already 

sr.id,  the content of silicon and ap.n ancsu in lu-^en is ne^lirihle, because tenperetar 

conditions  in the  kiln nnd  tlu-  acid  sin? sunress the   reduction of these elements. 

•MÉÜillÍJUiMiilÉÍM 
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The carbon content any vary jotwetn Ü.; rivi l.-;*  (-,r ¡r.or, r.nd de,end, en   t,h*> 

activity oí   thfa  reduci n-.   lu, I  u*..d «.-id  «-.i   tV   .._-t . o idi i i uns   in  . ¡ï,     iìn. 

kessln«  oí  Iron un s  in  th.: Un;i~kiln devs not r.llov n   ^„tantlcl  desulnhurisinf: 

becauss of the corposi tion vï •iormal  «lr.V   ïncrtf.>r> ,  it  is necessary to um- - if 

IOMí:»1C - cnnr?c cor-onents with ft lev «ul«hur e-nunt.    îh.< s-m,   hold* truc of 

nhos^horu».    However, whon usi»^ rw nr.t. rial» with suit« Me  erositi on, very CU'î.U 

lurmen r.Tv not unecranon. 

Rosuminc condition« for the introduction ol W ;jru«- Ii«.i»-nroce*sf the 

influence of charge quality on *he rur.lity a: lu^. n and the  i.iflut-aco of mixing 

and nrtnarntion of charnu on the operation r.nd nroc,\-ss vecmcry must î-e stressed« 

A« far a» the standard oí  technology is concerned, tîw mout difficult section in the 

kiln nroce.s nroner with a controlled distribution of the temperature field 

ace ordini; to the demands of technolosy aud heat transfer, which is governed by the 
kiln heating system. 

In the third and last section, which is tht nroeessing of kiln discharge, it is 

necessary to stress tht? influence' of th<   choice of cooling equiwuent and of mill 

tyne and grinding system on magnetic separation. 

*•       Rtftlter dcTfllonment  af  ori .Inai JC^m Bann-ngn««,«. 

Considering! the volume of iron produced, the »iru*^ Renn-nrocess is fairly 

widely used, but the unit» of its »ossibilities bavo not yet been reached.    First 

of all, the manner of controlling tho heat conditions in the kiln has not been 

modified to any extent.    Ovin? to winy year»' experience, tho Renn-nrocess lös ¡won 

mastered, the throughnut of ore has been increased, but a i multane ou aly otto r 

indexes - e.g. iron content* recovery and length of canmaij<ns - hr vy dronned.    This 

led to tho conclusion uhnt the extremo hunt conditions in the kiln art- no Ion?;« r 

able to contnly with all qualitativo demands of the *>ro<;oss and that it is nee» ssnry 

to take a number of measures. 

It armeared, that the rotary kiln a» a loss efficient h .-at exchançe-r is able 

supporting a more advantageous distribution of températures - to substantially 

increase its ability of heat transfer and thus in the  same time   fundamentally 

influence the development  of technological  condition» of the  nrocess.    ¿n analysis 

showad that the present way of »ioitin» the kill.» with tut«   burners for ccal, oil  or 

gas may lead only towards an unsound intensification of the  nrocess by raising the 

heat load of thy discharge and  oi the kiln?     this, moreover,  contradicts the 
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technological demands*    So th.- first  »hert-comin   »a* found - the  impossibility to 

work the kiln without a control   of combustion in Rumora, which would :>e 

ir legendent of *he demand» of technologyt    Secondly, it is not «osstiblt to »unnly 

throurh the burner ni<\* of the >.iln the necessflry quantity oi  reaction air without 

cooling the di »char?    rind of tht  siln, fit  the sime tirat.      This ha» led th« 

Czechoslovak research workers to th.? endeavour to separate the com'nistion fjaet' ft« 

the «nece» in which tnet«llurr,i'*nl nroc.-sso« tf.ke *lr.ct>.    tn tili» way, it i» -«ossi'It 

to control aenr.rately both processe» und hr.v« them in a harmonic dependence.   Tht 

operator is able to modify easily the temperature distribution, it tain the oe&Blet« 

combustion of r-ngcous product» ?..nd the r.rran^ef.ient n host «outcci 1B the kiln 

through th* choice of the quantity end - r  ov»  till - th* tyiu  of reducing fuel*    It 

is «xnocted, that this modification of hint condition.«* will Und to better heat- 

transfer coefficients, which will result in a chenue of heat quantity transferred 

in various kiln «one»,    T!.i* would do away with nn.»ent difiérenos* of intensified 

kiln heating ami eoa! lo to find optimum h*.^t condition», which - of course - will 

be counled with some other ndvnnte-v».      Tht  ;;iln cutnut will have a ri sin:; tendency 

in «liitt  of removi n- the lie-it overloading of the lunntn »one, the ton ti onora tur« s o 

gases in lu^nen zen, will be lowered and better controlled»    This has to bring 

longer lining life and thus longer '*tiln cr.rr-ai-ns« 

Controlled ccurst  of combusti ou will result in a substantially lower 

consumntion of !oth reducing and beatine futi.      Other advantages are expected la 

better reduction ratio, higher iron r*.cov«.ry,  better ->rnin site of ltfenoa and - 

indirectly • higher iron content in the fiora «roduct« 

Naturally, a novel heating of th..  iti lu need» a novel  system of combustion, 

which WHS found in a modified cyclone chamber, in which ell tynes of fuel «ay lis 

burned.    If a  »olid fu<l is used,  liquid sic     from th..  r.»h results and is retwved 

from tht kiln. 

The ehanse of the hectin    ,y8tf m is one oi the intensification »asurto *or the 

Renn--»rocess.    Another sten, which should ler.d to a higher lur.nen production, is 

the «reheating of charge !-y hot waste <ast.-s.    This nreher.tinr; has its rweiflc 

condition»  nnd especially its temperatures arc-  Utaited.     ¿ieWerthcless, it is 

possible tc heat the   ;hnr-e - i,*.   includin    the reducing  fuel  in some case» - t© 

400 - ".OC C.    Th.   limitin    condition in the Ilenn—>rocess is not the  heat content 

of wist,   --.»es and.lt»  îvcowry.    ut thi, tem-H.T.".ture  of charro  behind the t>reh«ftter 
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i.e.  in the charge end of the kiln.      Thi» ttir .e-rnture- rte-ttmlm »  ttn   tintemtur*- 

of frates v.bnv(, the charme in the kiln, which must not . -tcvi«l VOO ir UCOtV, 

r.ceordinj to the tyne  of raw An tv rial« used.      As wat  show,» -m r.  rooth« tmiicnl model 

of tao kiln, it ig tonaitle to recover nbout 50?  ?>f waste hurt in this case  =-,nd, 

therefore, it is nor© advantageous to combine this Method with th..-«thintin.- of 

reaction »ir un to 250°C.    This will result directly in r lower consumption « f 

heating fuel and will - te e certain extent • influence  the- luet balance of the 

nrocog».      ;.t nrosnt, all ~ogtibl,   -on acque-nee s cf this new irnnroaeh on- not yet 

verified, to thet the overall hurt recovery r-nnot be credit ted.      All the   aam-.-, n    * 

aubgtantial fuel eeonoir; r*y be «xucctud. 

Sunttoting a couatantthroughnut, the introduction of cyclone? burner« or charge 

»reheating mutt to »how itaclf a« a factor wbioh should the or* ti or, lly enc.uK- tu 

•horten the Kiln lonrttw     If wo work under condition of oqual   ;eone trie relation» of 

cher^u travel, it it nog§ihlr< to rait«, tlic throu*tmut i ñatead of nhorl. nitv? tin  kiln 

length«    Another noasibiiity it to increase« th« dinne ter uf nresent kiln» - retrlnin;» 

th« original length - and thut attain further Mestante 1 '.aerease of i ¡itmit« 

Naturally, nil these intenti fica ti on lutature » influence favourably th* econony of the 

kena-n/occat, itmrovo the labour nroductiviV and onen n now turaneetive to thin 

intonating method of iron nrodection. 

th« eyoloa* firing chanber and tï.c Tehee tin- .f charr«- form another advantageous 

condition for better heat recovery fr»*i watt«.' fraget.    Thank» to hierher exit 

teomerntwroa of *f»ite gnaea» tit« lower limit of icomioal watte h*>at recovery of nreaent 

Remvkiln» ß««t» in an economically advantage-HI» nran.    Tt ha» to br «tre s «ed that the- 

work with the now cyclone firinr chamber - which is controlVd !,y nrineirl. n of the- 

mathematical model - «ay create vtny favourable cmditions for th<* automation 

of the kiln »roveaa nronvr, which in unthinkr.blt with the -.r sent  standard  of  kiln 

working*    Thut it will be noaaible tc crante deair&M« conditions for continuous 

reléate of heat for newer stations and to remove the- weli-kncwn di snr on ort i on in 

demanda of metallurgists and nower men in eases, when «uwsr units nro counicd with 

mete Huirica! equi muent. 

When methods of controlling tenmerature oonditions in the kiln are known,corta»n 
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ty>os of coal  can :>t   rrcdur.lly  substituted   i'-.r rt-ducin^  eckt;»!     certain anthracites 

with r. 1-w contint of volntiié 'iettar r.rt already us id ia Monn-liants as t, current 

charge eonmonent.    Lut here- wo have thoi*   ty^s <>£ coal  in miad, vai eh have a hii?her 

content of volatile matter than anthracite   or coke.    In this east,  it will be 

necessary to burn a mr.jority  ..i  \ol;-.tile  ratti r in the   Itiln r.nd the  rest  outside tin 

kiln, but this will allow t ^ u*.  th-   suno ty •-   n  fuel  ; ,th for reduction and heutiqg 

The  cosí fines to û - 3 mm. will  '>,-.   fed  to th.   cyclone-  iirin-j chercher end tho coarser 

fraction 3 - 10 an« will he ur? d f.r rt auction*      Ihc  iirin," condition» in the eye 1 OB 

with the grain ui to 3 rn. win  irmiv-vo. !y lowsr losses of th..  finest coal du*t in 

waste onsesf    this dust run refont.« nom.lly about 3>. of unlurnt mttet» when su*mlyin 

the  cyclcnc with u finely -round coal. 

Prom all, whet ha.s  :;< en saia in this st-cti.m of the i&*ier resulti that the raott 

nt rlccttd field has ¡eon the kiln technology ntoruit in s->ite of its fundamental 

influence on the   creation    f economical conditions for tho new -»rocess.    But this 

should not numcrt thr.t ihis is th    only field which should be developed further.   As 

far as the preparation cf ch-rre is concerned, simple automatic or mechanical systems 

arc known and somewhere already allied.      In this direction, it is - for the time 

boittg - necessary to best on thi  -jone, ral development of equipment and corani etc 

«reparation lines and of their reflation and control.    On the other head, cooling of 

Ml» ditcharce,  iti grinding, scrotnin,   and mastic serration should be 4otiffw4.il 

a reject to demads of this technology,    in certain cases, •&© generally ut«* 

équipent will coating t-> forn tho oasis, hut it will be necessary to judffe 

separately at«! develo-, individually th« cabinati on of individual sets and the choice 

of partial flow-sheets for the t^tr^nt    í him diseñar >.    In addition to & new 
équipent  f0r kiln di8chai,      eoolin    .  i#(t   eoolin: druris with c n^Uvc  ^^  m thB 

choice of new tyn*« of mills shoul.:    ,  s.r3>u,ly con.id-.ru4.    Thfse  should work on 

the ^riucinU  of comminuti,, • the rjntt  r through ir—et with an increasing effect, whie 

should correspond to uiffexvnt ^cific    rarities and end with a elastic deform*!« s 

metri  ~r.in8.    Th.  , ad product would i,. v,ry clean and th    mota! loss through abrasi« 

ef lu-en surfac would r .r  s. nt  r.  frailo» ,i .r. s,nt losses.      The above mentioned 

cr.olin- oí   kiln disellar ,   *k,uld . r.sU^   î;r;th «ne.d and quality of coolinr,  so that th, 

',l!l';1 kil1' ^"iuCt  c,,ul'!  :      'r"lU-  rt'd *"-' celia   druns or  other coolinj »chiner/ 
inrrt-dir. tely  ;nd   cr-:;tinu(.u-:lv  t     :!•        ill«  -^,i   +i-   ,.      +     J.U +, ±* ,1US   "a tuv.iic..   to tho rm;netie  se-norction 
' ui lili n   . 
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''•    I^^rÚgn,]   nttL.wCaacinic¿l   r.^i^  ^f |n-  ,Crun~ .i¿n:i-nroc..«« 

ïho  o^|tm^ of Htnn-kiln^  i«   influc-ncd  y r. nua^r   -i'  factors,   id-iecirlly  'iy 

the frutal  coat*.ni of the  ere.     Thi«i is  r.   quantity, which 1»  in ^rfnci-l-   not 

arbitrarily vnrabli-, !mt  is   ;!v, n - «:« r   rul*   -    y local   eruditions m.\ vili 

decisively influr-nc. v. nu^x.-r  - f (.cononic^   r,*ults.    ..«•  l- r •* th    h. nt- . c.>n.;ry 

is cncnu-l,   ts- clr.im on   :,!-e v-lvrv   rf .-,»-.".1 n>..d. i fr the   r. ducti»n  is 

subr-in'--<.lly 1CM iPctonii^Ufi  thru thv  ftr!   hef.t n. eded  for h..nti».-   the char.-;. , 

tv.ir.orr.-bina of wr.Ur und  ecu*.In- hi at  I'-.nn-a.       Tlu-ivfoi,.,   th.   dtcisiv.   jrit.ri-.»  of 

h,.ot C"ii8Um*»tioa is r^t th-    metra  -urti ut   r.ï •. r. ,   >ut th*   wui.-îtt  of or.   rhar,'i .     In 

t,uch a enrío,   the încrea.i;.-  ci •¡•tr.î  content  t- t:\.  nr:;;imup - i.,..  4C t.   -,%•> ¡V  -ti, 

the san»., throu.'hrut of or,   résulta -* in cct.i-arip.Mi with au or.   contain!»*;  ÌQf ,<V » 

in an inert as*- of IVWì'B -roductior. by r» riach a« X>/, all this at u relatively 

lew consamnticn rf coke and  cca.1   ^r i  t¡n of or.   throurhisut.    Naturally, thin i* 

nosgible  only in tiiv Krun-% iït n.i«-~rr<ee«s, wh.re  th? -r.-mortion of «lo  , which is 

modified for tiV TUiMost  of visecsity»  is »nailer than in any eth< r nroCiM, 

whore the basicity is múdi*i< d.     Ev.ry modification ci  »la- for th.   lu-*^n »on,   - if 

it dornend« an addition rf certain fluxes - will thu» result in a low»r n.tal  contint 

cf charge and i lever uut«ut at a hi /her s^-cifie consumatiiu of fuel   ->or 1  ton of 

lumen«.      For this reason,  the  mt.tal content cf or-   is f: ma; or tactor ini lu* nein 

the outnut.      Otht-r factors influencias? th..  output of R.un*kiln* ar,   d, ^n.Unt on th» 

choice of imitable equipment , with th*. he In <if which v* ai\   able to control th.. 

output of fono-kilo*.    Fir.t,  it is thu choice cf modern équipant which allow» 

correct and rallar doting end mixing *>f individual chorre coanom.ntgf thu* ensure-» 

the regularity of reduction nrsccssus and shows the way toward* continuous lims 

with a nossible autoantioa.    ¿bt-Vo all,  such an equinn« nt «re-elude» troubles and 

failures in operation, which result in a decreased throu/r hnut and thus in a lo*i r 

average output« 

The kiln siate has an unquestionable  influence <a ttu   output of r:t wi-kilns.    Th 

outnut increases with c newer  of kiln dianet^r.    ,. e< rtr.in kiln Hn'th cc-rrt-snoods 

to each kiln diameter te  ..nsur.   a   :orrect  relation î--twL-en th    rxclvanic.l ¿md  th.rtwl 

canacity at ontiraum heat conditions.    It inuat b».  str* ss*d, that tht consideration 

of isolated mechanical ca*>aeity of thv kiln — i.e.  the throufh^ut of chüríf..- « 

is quite wronf. 

f 
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Thiu"!i  it   i«  ..• t   t itti a     t     o  r- :.r 

wf'i\.ctivL   víiluas». na . \c-"'   ,   ?; •; 

the ::..hov..-mcntí n.. L cl-r.ir»,     .hm,   î or  i':-n'..5c 

",.-•    t      iîicr='';^    the   OUtnUt   ef 

ici • i. ! in  th.   -reef-din'   svcticn 

; ! ;i •   i;:n*>!   ,,,il   t'\    «: ih.." Í in*  of chai;»* , 

vf;. lì,-     >Lt*-'iJ c    ~i    v.   f .H«H   i.iln.-í   *»fiT  unit   of 

:   ,U   v. t..i    Cî s    t-.    1».ffio»i!«t.T.t.' nuBfericnlly 

3. ft m. in diameter r. t-.r." :<n i 

r.nd 60 m«   ltnrth,   firid  î .-   «et?1 ic'-ri c v î.    i.   ;.r.;, wtl:   hr.\ .   r   ^ -citte  outryt (i.îj 
3 

ton/m /24 hrurs "t  o*»ti :.«;>; .;.   t  c ji;-ti t-i .'•; B  : .1  th.   rll:*,     Th..   «itk  kiiî'»   ffrod by 
3 

tho cyclone    urner, vin  îner,.: ;:    i  «  s--i<v flu -.»ui-at i- 1,C<;  tra/m /2* .hoars« 

.»oreov^r» if this lviln vi th. th    cyclon. ' urm r vi.il   '1   r 4 with ft ?.r«lw&tid Charit, 

the calculated *-<.-ciíic  .-ut-ut v.i e.rain  ^tÌTiuii can*-* may iVRCh fts rauch a* 1#58 

ton/m /2t hours»    In tlu- su;*, way, it is    os«i:,n  te cblculntc relations for other 

kiln diameters.     Tk«. enlculr: tí HI» will :-   -uMish.a in thv jmitn&l "Ciechoglovalt 

Ihcvy Industries'' smd - ovin- t-, ti-ìu.  limits - .• ••«•.   rv.-t includ..a into this lantr. 

. ithodolorry of this erlcirt^tinn i* Irs.ù ou si».   ntv-lyris -»f & c»tht.iantieni model 

oi' production Min wnrt nui th.   r,--il -.TI? t.. t .m nf    r«,wth Tcrission are 

duttraioud î*y m-tmoSitinn ri    ?yiri .t.t. rminin ' criteria oi! «rn^rties of aeoaetrieal 

and -.hysicel   system,  iacludia    nrriual  cadi ti on», 

TUu ^y°Yvrf ff \îm ir(,ffl *»'•*. cher-1. to lu^cn i» rTivun trismrily üy thv t»tal 

eanU.-it of chare«, a-, vas th*. e**-».- of th.-.- output.      1« trinci*«!, it can b* «aid tint 

the »nccific lofs.;s of metallic and chimie»}I9 » ound iron in waste §Uc »ftet 

w.^tic avnnmtion art- muchly constant ^,r unit cf this wagtv wit trial.    If, 

thortfer*., the -rn"ortion  ;f «in- iacr,--.-.. ,8 with ttu tkcr^-iaç? metal content, tac 

overall iron recovery win dren,  îveaus... the ehsolutv iron lontra will alio gro» 

with a crater -roderti a ni ,ic  .    It «^ ,, str,.„^ OOCfc ft/;(ll||> tbfti Ä|- 

influrnc.  cannot ';.      rinci^Jïy contraici   5y ,.-xt.mftl mnmrvm,  bucattt* it is «if«« 
% the-  raw-sap. U-rif.l  Ixgis. 

Hi/îh -ro«ortion of  fin,;S in the ehar>- »tang a M^^or voluae of flutdunt, I*§* 

n'-ovw nil  a   ^ruat» r -referti«.* of acn-r.c^v, 

thfit th,.  -roc. ssi.iiT cf ell ct,d 
Vvmhii, i'ltifedust, notwithstandiiti! tí» fw*» 

iu.it tux. s th*.- «qui^m^nt heavily.     In »nit« of 

thi,,  it ^nters .conoaicrlly unsound  t-   i-mr th, advaatalS of too R«nn-roc¿s» ty 

•"• "Inm^rntin •  th.   chir^     '-i  ,.r..l,.r   Í ut  ti.,,   fluo-dunt. 



ïhu nttainm,nt  nf hi -h irm rccv^   j 8  tl.. n     rif,t  t>:tint inllUv..11C0a  • %v  ih_ 

•tfiwterd nf kiln r^rkin    and cf th..   fo1K,m>> .mii^nt   f..r »r.v*, 9J,tiy- tiu   kíln 

diachftr-;*»       Tt «ist bu  i.mnlr.aia=.-¿ cae,; nor, , that  th..   mxaU-rin    „f ...*,timuw lunt 

conditions in t . kiln means tho ntt^in^nt of n correct distribution .»I individual 

kiln ?c,mpt  ts^wtinlly of th*. reduci in torn.     ioi\.ov. r,  a ccrrvct choict  of hmnvt 

Gad réaction air t..i:<i'V   chanUr  should  ,iUjur..  „inin«.., 1. .^ s  .••   unr.-luc-d  iron in  tin 

Mia di scharfe.    Aa   th..   t..m-...rntur-    c^Nütl .^ir    ; v. vn f.   •   c  rtHü íxt.nt ilBn 

tfce  .:rnin-«iK«; district! o.t  «f  1.-,:,,   thvH   !3  -;   fur .-li.*-  rV.ur,n.   far correctly 

cantrclUd hi-nt e onditi .,-m>.      «J-h;.r «rcortî on   u   ii.ic   r-w"  •...-.•>• Jim.   lu-n;n *,v:s 

highe? losses uf nv.-taliio  iron in -A-UT-    «1>: :.    A. rii n,   fchv.   rr..  •L ->f co. lin- th.   '¿.'In 

äigeh»rf.!o must be brUfly nuntir.nod,  tc.-cthor wi.th th.   -r.>-,.r choic.   o.   mili unit» 

end tha oesossity of direnali- with th.- coolin..  -it,  #hi.r,   r-.AWr.ilon jf  fiik^t 

»telile Iron ,?rnins occurs.    Tiu.  chois*, nf th.. n.n^wtic   m^uration «*y.«Um snnuld 

6lso not to  :.u ovc-rlooitca,  K-Cfiu*.. ,  uwkt certain conditions,   it w-.y h.-iv.   v.   /r. nt 

consequence  for irou r^-cowy.       ,.11  iactcrs iw.-nt.jon.--d ni.,,*..   Inf.urne   m;t. Hnlly 

%%u Wstsmuvy of iron, which in individuel ;íi nn-v.lr.nt» vnri.-s '•.•U. ,n SC nul •;£*, 

^^¥tv °* ltt"^cn is nnoti., r  ».o^nrtr.nt ind.x  ci th..   technical nnd ,„ concini en: 

standard of production.     It is   -iv^n ,.-»•„. ci.'4 ly   >y  th...  i.^tnl f-.nWnt n.»d hy  ih 

f?ï«in-mlie di «tri but i on of lu--cß (rranulomotric aniilyji.i).    :.;».-t*'.l content  of lu*^«.n 

1» on« of thutK analytical indexes,  which uStrt nr  inversely «rn^ortinnil  u-H;ct u-on 

the nominal volun» of lu-v^n production.    It may  -H   «nid   î-nernlly tunt thi   -»r«m.rtion 

of lu*viwo umLr l»i mm» nv-i-jtouly lovera th,- overall metal  content of -roduct thm-i^h 

a fc*#ttt quantity of  sir/: dustf     the   elimination  of this dust Would  r. nuir-    s«..oinl 

modification of gc^arrtor».    Ïïcnnandcr.l constqutncc» oí' Oh*,  metal contint may in- 

tÄfsroeiwd As a change of costs  "i  thu   "ir. iron production,     »iou ;hly,  it enn U.  said, 

that Ip of incrense  in motiil content  of lun-ic-n will  lower -»r-vluctii-n cv.^tH  in 

blnat-fwsacv  wnrîssi Ly 1  to l.%-. 

Equally Important conai.quc-nc«-» ri.sult alsf-  frr-r.. tîic  ;'i'r!in  si/...  f.1   lu-^ ¡t> 

3x**crica€e of  '-la5:t-iur.ir-C{.—i.n.-;-i  s'i-vs  tV.t  i-hi   -,;'«. j;.r i ty    .¿   lu-.^u st; -tit r  «,h;¿n '   -ini. 

leaves thu- furnacv  in tho  flru-dust.       Th^r.-for..-,  tlu   „JKkeviur ut U.chnoln^ist« 

should  bo dit-oetfcd not  only to a  consist .r.tly  ¡ii.-hor  tritai  cont.-nt,   :>ut ni m :  i,c>wnrdP 

th¿ ;rain size  -f lu-,n -rciue .1. 
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J:i   c-.nii. cti-.-n vito  th     ./.-:Jj;v     :  lu  -.-n,   s  >,il  r.ooou-r.nyin--  , 1 ..-monts  nu at  V 

!-..r.„í   n, -i,  -..I i<:!-  u. \   ,i.th..r  .  ..  v ti.    .<••-.. <\U:  ,it..c.   i-f tìu   ù-.nn-ToccBf« or 

ci*-.-].::."-, tv   furih v v.y      i  lu—,-.».      I i ".-t,  a  i*,  i.u.  »ul-hur which n the avortée 

w  i  if.-ii o" "i    ir H ^roduco-i i'r<m lu-"^on.    This i ::•;.. st; ,. 

i s  .-.ili ;  ior u ¡cui-nuv e-»r.t-..i:  i:, lu— a -i i.kuì V,.      If th,   aul-hur content in 

lu—.ri  j> hi'*,  l'i.   «i- - -rti-.r.   .: lu—va iu  ih,  i-iagt lurnac  cher-^  is - *s a rulb - 

l^.r.d.     Frrr:  „h. vo.i.ric • .ir,:.  -;f vUv, a wiu ;-,  aJv<intr.,,xous in produce lur^n 

vie!-, such r z-.v; .ulr-hu,- c-M-ti-iit, vhich woulu rlluw a direct rocltin-  nt lu^tn in 

s^ .,ir^k>ar: l'urna et ».      Ir ti., lu-,.n ;,r, us,-d ivr -*ltinr -i:ì iron for the basic 

•^i-fï,^.r -recess, the «hon-aiir»^ çcnU-nt i» IIC.IìK;.J1«. 

In nn^tiu-r cr.* ,  tiu   «ur.lity 0f lu*~.,.n may ^ lowered by undesirable rawtal 

udirixtur*.  - ... ,. cin-,t.r .. if hii-rh-ircn ,:.sto .in?« from nr,tt-ferrous mctol 

auction or ertela V-« 'f «writ., cinder ar, us.d P„8 ch,rßü component,.    Scmotims, 

it rcf.y ,<. an incoas, d chroaiut c«.ut..nt which -,,-« over to lu^€n.    In oortain 

condition,,,  ,.von •:  iov ndmixtur     ñ ..iek,i is undusire!**, 

ini'luc-ncv  further us.   of 1U*.«:íI. 

Ou the oth,r *udf  it u -^ill, to «8, th.. Kora-roc...  Tor an effective 

-reduction ,f ircn iu-,a containia, 0 to 10>- nichel, with an original nickel coatoat 

in ore cl nnout 1<,.    :,i.e,a ,oat at ia lu^u will .-* .overoed by the- iroa coat«at of 

or. and ,y th. caditi •*„ uud^ which the <*uc„ i, controlled in re^ct to iron 
ive every« 

because it tiiiy unfavourablj 

f   H   said that it gec» quantitatively 
.»J ~:;r :.g th<.- .-.rscaic i? c-^ctrm-d,  it ney ,K 

«ve-r into lu^-'ciit 

¿11 which ha« ; c-i.n   irii-iiv a^íií ii +•»* 
..     -    A    t 

J   * ld la ^^ ^^ r"bout *h^; H^na-nruotM, -oiat» to 
the fact tht'.t  thi«? -rccss mn »itii-v    .  ,.- . ree.ss cui util,A   v. *ìU,.  ruUí-,;  of raw IjT.t&rial|( ftnd th&% i% 

producta iron lu->-.v.-n ¡u' v-.rii.».« «T-I;+,- r-I    ^ 
•ri,-B tl-li+3  r.sui, xa.rcfor., with variou* -o88ibilitio. of 

»UU,rUon.    This -,v. H , r..JV 1u flixi   .^ u, ^ .^^^     ^ ^ ^      ^ 

»•t bo  .trwwi that th* ^«oc... allow. a ra„id introduction of iron .reduction 
os«temlly in areas,  vht ri,   sui^M, enditî-n-  f 

--i-   - e nuitiuns for erpetioa of iron and steel work» 
wita   üast   furnaces dc not   .xist rwim» +-.+»-     i.   •      * . .   , 

^-st ami  ..  w ir.cr. of hijh-çrcdo ore« and »etaliur- 
Uí,   ar-.'U; ;;,¿ 

<•>   i -   ••:U*T'nrt,(t       .*   t^.,., 

i   II, ."Uî 

.- ernd  rdv-.ntfir«,.    f,f   t'ic   Konn--r> 
ft,n- 

'C-.-ss is   the 

"•   iû«t,  tant the  orcctiou of Renn- 

^••cinii^  durLi-r tv Scorni .íorld Var. The 

cssihiliiy ol nrocessinp rcw materials, 

Ëiya 
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which  ctin lift N:   • cono; nier ].ly troi.t.d   \y   .I'll, r   ^i.*n •"..(. Unt.'ñ,;;l   - »* <"> -^ • •*•  '•'  L' '^ 

ili., s.    oros r,r>' i*vHno.t.-ly r.iix.-d with   th..   -P-n-u..  ov c.iiUii;-   t:n    iron  in  th.   siÌ ic;-.it 

r->ra.     Thsst two ¡min f-icts recount  lur the   ivrt'vr t-K-cnsi ou    >.t"   the  iionii-" iv.e. s:. 

after tin- vr.v,    ;. ty-icul  exr..r.-d..  of "   -level :>-in-- country is   the   .>. mocrr.l>   \t"0<-'r 

;io-uhlic  of '.ioror. which  hss i:r^ie   Vi;sorv. s   oí' Mrh-^rívd.  errs  ;;r ;   lcw-si'l^hur ¡in lü, 

but no crkin-2 cor.l.    This, r.llows to -roduc.--  hi -.-n-ruality lu-n.vi vhich re«r. sent :: 

tnajrr -u-o-ortion of melting „teck for arrean    1-jotrÌP sto lwrU.s. 

It rust !t- cnWia sited tact the ,lonp—iVi-ti *s if ft rul.-.tiwly  »u.-w w-thal in 

cow*rison with other metallurgical processes.    In i:«it<> of its  insortimi -weïtiuii 

in the world's Iron production,  it is- in  fpct nt lb.. bi»'innin ;   --i' i ;.r  d« Vil.-mon.., 

If the- onJoavour of research work, rs to -roduco liquid iron instona of lu'vn>n ww 

with success, it would solvo a nwnftor of c<">r.Wit»tei «r.»:>letts, which the ¡Vim» 

«troceas has io cone with at th.- «resent,  in «Mt«  or nil. its advantage? mentioned 

ah ove.    fer uXtnrle,  the  «IXíOMB iron content of >,% Fe M.^vfc  ;-»*,   «hilt«.d t»  an 

arbitrary Uv»l, the -roblón: of functional  «In,, visccsHy «rruiil CURSI, t.  '.H a 

decisive criterion sud new -ossi'-u litios   fer n economic. I uti libiti on would «rise, 

because  all nftin advantages of th*  Ri-nn-^roccsH wculd "••' ^rest-r\ «d. 

In conmarison with -the bl&st-furnace -»roeoss, the ^onorale  fttMrwitnp   of Hu 

Rona-nroeots nay V- illustrated hest 'y the consultigli of ilit-i nnd Une stono for 

the «roteition of -1;.; iron from ores' with different iron content«.    For instancy 

tin.  iron oro with 40*. Fo and a1 out lì* SiCL  is for tho Hutin—rocess near th., sun-mr 

limit of critical ro*tr.l content and for th* ' last fuamo.   at the  lowest limit of 

utilisation.    For the «»reduction of 1 ton of -ir iron in the blast furnace, 144U HR. 

of notallur^iml coke and 1100 k> libatene are nud.d,    If this  ere is recessed 

in the aonn-klln and tho lu-en or,   rcmolttd in th, I-last i^c,,  tin consueti.*. 

will droi to only 375 lv?.  coke r.nd 30 k,*.   linesté*.    Tills wonn» an econorç'    i 1CÍ-5 

I«.  motalJurrrical coke, which vr.s re-lac. d !-y 1170 *-. lw-r-r-^.  fu. 1.    -¡nidi a, 

there nris,8 r.n econony  of 1070 h«.   linn, s ton. ,  tv.    :.t n  !••'••. r  inn ci.ir    it in ¿u. 

ore,  the  comparison would he e\.n v>r-    fr.vmiiïi'-de. 

Like all ^ocessiav oquinnu-vt,  the  /:..nn-• Ir.uts hf.v, rise   s-eoific conditio, 

for the  -.n-st cenciai cr.l  -roducti ..,n.     r.-.ov.-rsi-n o*1 «r.-« vi tH   l,ss   ^rn   .1^- i', will 

raise  the ^ric     rf  lu—.n  -:v:.ad n   tolir.-i!l     r„at r.r >.     •-   iii  «.n--t:...r  s..ns..- - 

ever th., nricc  of  scrr.-.     Thus,  Vi .• iMinut. !   lu-,.n • r-ztMcti-.a will     •    'ui • f *.r .'-„! .1 

tc cr.-nitnl i-x-»v.-udituri .     Th "i.,,^. *' í or.. ¿ne ssiivy - i'T- , •  th..-   «e -iK.r.v- M'.int .IV,   - 

t^ use   for the i.i.nn-T'-ciss cr.-s vit h u.'.r. JO. [•<, ; f s ,t.'-.vii. :• , »:»: 
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will  ce  riven ¡;y rrini-i-? c ivH\i •!.-•,   - .",-.!-.  r       • :    ûll    .   n c-v.-«!siiry ti us»-- r. 

suitr.bK  r.iixin," ci' • .•• « Mid,  i'iii-|'\f  i:   -».>   :¡    í'"..iii,  "T." i- •   :•»•--,; o «t "incontration 

cf ch&rjv vili   .A  íuiv"..nt'.     .-us     .•• ?i  HT    . .11:-..i lv,,    • •<  i'"V ,:<• ¡:;-.lo   in Roland» 

Thv.  jud.^in«? oî th.   I".«.n -v—-voc...- •  -vìy ir v; tr-   - •-!:•.•».  •;   vî  •..  ni'  ser".-« -»ricv.« 

can nnt !>».•  ^x^licitiy r; -r- v 1 wii. .      i'< :is-M- r t;   :•    '.i   T moni t.- nr . ds which veuîd 

r^fi-'Ct thv rdr.tir}!! ri   -r^áui. • t i =-r   c¡;pt <   >J   M;---  i    ;      ;.; >.    TO tut:' on costs rf  HÌKr 

replaceable rr,w tattri^i«,   «h.-uid r-.-r«. s-nu  th     -.-.Ir. .'..e;<ù-\   cri ¿ori en i'or th: 

introduction of thv, I¿».nn—--roc. «¡«s.    >:-,.-••- .ri sci li do.v „-scic i\l.-u. ¡.<>n8 with relation» 

on thti world raarkct *.n an»T.h^r <Tit.-r! m.     ;'í :v - i iy ,  cr.rr-^riaon ; í: domestic mining 

nnd ^reduction cost» wiih tîu  oiiiuii-aoy r.nd nv,.r?il"i   iiiVet  if tu>.   „x-^ended labour. 

In r>ur opinion, thv#i  cri tv. rir. arj men? fi'—r.^rint.. thr,n iht. «era-» ~ricc qu t'iti an tad 

will bi  to f. full cxtcr.t valid us-u-oiftlly f<,r .;,vcl:-ln-   countries, vrhcrv,  the aoeda 

of national fcconoiny will conati tut..- n d.cisiv.   .Yctor. 

On« of economic conditions of introduction of th'.- '-uim«^rocv.»g is p.lao tho 

aaceaanent oí o minimum ccc.-^tr.M.- -lnm  s i *<.-•    For 0-* ration refigone , a correct 

time diatributiui end utilisation i.-f lr.'.our, .;-vd u*n.-  of ( <;ui--<tn.-?it rind uniform 

production throughout the y^r corrv.-r-i.nd« to c.   -lr.u-i> with tt 1- ait ttuvü Hi Ini.   The 

capacity of auch p. -lnnt will thon dc-md en th. liiln »lau end on thè  technical 

and ottirotin* atondará <£ tht  > s:ui-w.nt»   ?lant with 3 lUln* oí 3,6 m. in dÍeaK»t«r 

and 60 su length »ill ho v.   c. yearly throu-h-ut a'.out 3CO,O0Q ton« of ore with ft c«rteii 

rat tal content»    If thvac Uiin« will in .. iui—od with cyel«*firiB£ chaaUer«, the 

throUi^ut ofey riav to 360,OOC tun«.     ort.over, in tht case of tht »rohoatia« of 

charnu, the itiin« should xfoei-u wer 5tC,00C tona or*.* ytnrly. 

In th#at conditions, th«. c&leulutiur¡ of cc^itr.1 costa of a futur« -lant will bo 

vt-ry cotanliccted, '..-ccausv the   .-rection tf -i coMrTctc- in«-Ullurtieo,l worka - act only th< 

Beno-lant - will U nnt.rirlty inilu,ac,d *:y th    quantity of row nic-rinl« ond by 

vfot-rn^hic condition«.    XlanJ-.T.., th. -l«!,t lr,x. ut will  U  ouitv, diffortnt. 

Acv.rth.Us«, a nunVr rf dc.U.  i« ,.vp.ilfiM. ,   *,   th-,.:  r. -r,^ctivo consumer con reCtìi« 

in c  abort tino a wnr.ry >>t c -it.,i  c,Ht«    rr.^rdi:,-  t,   r,r.l condition, of c future, 

unconviitionol nv tr.llur-icr. i  -.   r.;«.      ,,.r,ll^   IK rit.v 'u   „-Id th.-.t  coital co.ta 

will  irn«rivl   v.i th r..'duci;i     t'i     *i/v   .-,i  .-   ^,,1,-,.,,   .   .„,_••,,..+   • . . D „.._ • i      .i..,.. r.i    ,..m—-ir.ut in ocrinîiriaon to a Renn« 

-il r ut   in  its ori-rincl  lr.wut.     ;.;;\-;.um -;..!   — 1 . „   , *• r„i,-»    *       ,   j     1 * •   lkls    '"  • • -v A' "  fi  fTchitv.cturr.1 designa of 
ri    , ir.l  und   futur,.  ..'..11:1--l:.nt>   •-.,   ;---,fl.jv ]   '..-,   t>^„ .,,,, 
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Ther<_Tort j  tlik.  ^roctija oí" mocK.rn   .(•mj-"l:.nl>  npy     •    ri cotnm-ntK i  K-r .'.TOUS, 

whi.ro r,  rrvûd construction with 1:..  t-n-ital c^sip und withuut l-vmUm^.   on 

L.n<..tcilarf;icci CCA  1* rt-quind.    .Jvclsit.n cm th.   coitstructiou    f   i   ium—'lnut. i-.n-.I 

of c eounlfti,' c/-tr,llur-ic:il v/cr.'.g without '.List furnccv«: mr.y,  ¡:i' cour««, '•».  rank- 

cïily  on th..' '.•C8Ì<? of r. thorough w.v. .»;in',fcioi.  c£"  gui t.?.*. i,   v.v n:.fct.rials v.rnl -ow«.r 

«ouic#« of r. ^artieulnr ocuntry» 

I» 
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vc 
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Fifí.  1. 

Pi «T. In.    tavoul of tía original aonn^l&nt 

1. Tjridi'(. fnr transa.,rtin." raw n»torir.ls frora homo^aiain;. atorozo yr,rds 

2. Chr.r/v' ->r.-»uniti on 

J.    Fluo-dust collection 

4. 'Jrid/»« i'cr trwaa^ort oi charmi, tnixtures 

5» Fiuti du ut c!hr\r.Vr«; 

6. Chaípi, ftt.tïirv* Uiiiain-r 

7. Hotcxy kiln 

1, iCiltt fi ria',' ind *;ilu di-«Ut.?, -,.• aoalin«; 

9*   Olschnrfv.- storcht ^it 

li).   Di «charco frughi»^ -laut 

11*   irft^nctie ga«niT.tÌ3»i. 

W2. ¿, 

Fifí. 2a.    Lavcut of a modern li.np-^ant 

I*    dridi.e for tran«nortiu,7 raw mr-tcrials ito» homo<*eaisiag «torû^c ytttà» 

2. '»r«:*iorûti on and ^rvK-ntin;* of chnr>- 

3»    Flue-«lust collection 

4»   OoBÄJttition chember for waste hefet rueovuiy for newer ^enuratio» 

5*   Rotary tíln 

<>.   Äiln firine» •!&.«? f*rei»lctie«, fimi   dindin- and moneti o »«»«ration 

of kiln <îi*ehe*£^ 
* 

Tabic - fttrvcy of B^na-nlant« in vari ou« centri. . 
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.'urv. .- . i' .... 

Siklcry 
Sabino« 

ors 
¿•wn-Borbock 
àaltgitUr- 

Plrjit 

•CZECHOSLOVAKIA 
ijpovico 
¡tai«* 

UntürwcXlúnb ora 

^tSË*- 
Chondjin 

Typo of ors 

polcsidurito 
• chc-.ioBito 

Fo-Wi oro 
Biduritvja 

inpertod oro 
Ifltcn.iadiíitsí 
nroduciB of 
lkionitü drus- 

ohrxwaitos 
+ line nitos 

silic^usj 

Fo 

31.12 
32.01 

9,U 
33.31 

35 

31-35 

5iC 

23.77 
24.-3 
¿oil 

.1,0, 

i.n.-.i.vòif. 

Cu 

v ; 

T 

u.:ij 

¿.77 

C J 3.57   j   l.V     Í       v,.5i 
2.43    !   l.5<>     j 

lv-26 

»ic.gnwtito 

Unonitvts 

Pe-iJi oru 

JtfAM 
Iron »r.nd» 

OrDc* 
ChtOllovak 

"aK5T 
Avila» 

LlstonitOB 
Uckurrian 
Jrek-Chrlil 

lonr.tito 

22,30 

JUUfcZ. 

45-53 

4—52 

24il-36,5 

30,44 

32-45 
17-19 

30-45 

11,77 

¿¿JA 

¿1-32 

15.5- 
33.3 

¿'.42 

7 

;,4 

1..- ,7 

l-;> 

.» ¿-14,5 

31,42 

?^-2,: 
37-44 

21-40 

7,3¿ 

3,'' 

I ,l'^-4. 

.: .4-2.7 

¿.17 

l>-24 
4/-7.Í- 

5-7 

l.i'.; 

t. -2.7 

Sill 

13.- 
1.31- 

•ät ¿U 

1-.13 

I 

,•15 •• 

-..31--.V2 

Ü37-1..'- 

2.1-2.- 

2,74 

l.--- 

'..!-* .3 

• .^45-  i 

.'.'.•4-* .M 

«^ 

no2 
"3.21 

Cr 
1.2 

w'-l.l'. 

Kotosl *) ¿in'.lysis -r-pJ L^a t   r-..t-1-íx..'ri.n ; dr-iv/. » 
**) Only 0.12 to -..l-V ."3 .Jtiui.; l'-vz-julnhur TA 

***) Li Czoch;sl':vki-, "n<; M-ni,    ir>.   l.u; .-.n 
low^r tlx   'v.. r-11    v -r    . . *jt 1  i;- nt.-.nt 
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i Kiln-j n-l:/3Ì3 >jf luppcn (. ) 

wi mia- I 
UtfV   y; 
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