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IliTUOI.n-TlVi." 

As part oí' ite effort un benalf of th. i-r- i.-i'l j t i ( ;' h.du. irci c 
in the developing countries, the Unite.! I!.•:.•.i Loin: has r<.r/t-iu;¡ • 'iimb.f 
and moo tinr.s oí' specialists on spcoifi-- inclusi ri os ;.¡/l i ndusi ri -.1 nr-i 
the purpose of disseminatine infornati-.';, and excliar rli. - xjoruii • I. ' 
developed and the developing countries, a:; id te «•oi.-uivf. industry is • >> • 
first re be established in the early G tare; oï 'le-volo] ra.-rd , a siici svr 
on the subject with these eins in view. The seminar aroused -V'-at ini 
the developing countries, as ic shewn by the encoura ;iì.r responsi r.-.-. 
the thirty Governments invited    and the laiyo number oí' part i <• inani ;:;. 

vt 

i'i" 

The seminar was organized by the United hâtions Bureau of iW-hnieal . .ssi.d-i,c 
Operations and the Cerare for Industrial Development of tao uopaHnciit m' ¡d-.iuiJ. 
and Social Affairs, in co-opöräTIbn''vH^îr"îÏÏe" tlüveFríTent of Denmark's Board .>!' 
Technical Co-operaticn with Developing Countries. It. vas licld in tin- Krca vu\ 
Hißh School in Humlebaek, fren 2 to 16 May l^Ck. 

Tlie seminar took a comprehensive view of the whole indu:'try, includi re- 
investigations prior to, as well as tlie planning of, the establishment of cement 
works, together with the economic, technological, m-r.ueomcnt, Labour relations 
and marketing aspects of the industry. Thirty-four lectures were riven by 
twenty-five lecturers, of whom six vere non-Danish, one fr«.n the Federal Republic 
of Germany, two from Sweden, one from Iceland, one from India, and one from the 
headquarters of ECE in Geneva. Almost all the lecturers had wide experience of 
the establishment and development of the cement industry in do ve lop ine eeiud.ries. 
Thirty-two participants from twenty-two developing countries in Asia, Africa, 
Latin America and the Middle East, engaged in the cement industry in a manaeerial 
or technical capacity, and Government officials concerned with the imitisi ry, 
attenaed the seminar. Widely differing ?nd far-ran,'-ine accounts of experiences 
in the- development and operation of the industry were presented ami discussed, 
and the meeting proved most useful and'stimulating to all the participants. 
During the two weeks of the seminar, visits were made to a cement plant., a 
concrete products factory and a manufacturer of prefabricated build ine parts. 
At the request of tlie participants, a visit was also paid to a cem.-nf machinery 
workshop. 

The report consists of eight chapters, each containing abstracts, of the 
lectures delivered on the particular aspect of the industry c«-vored by the- 
chapter, together with the relevant charts and tables, arid a swxiary of the 
subsequent discussions, The report also includes the general conclusjons and 
recommendations of the seminar. 
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r-vi^   r       t   UL irc/r-       ee •   ycr.    In 
l,    -        <» ; . lì '"   C       K   IiUl   i(   ì"   l'i     JÍblc, 
. - l    - ' i        '     ' i.    i     ni! et    e. 

The rulediv   c-h-r.f: -ee  -r/i disadvantage  ef the -et and  iry proecreoa were 
hieeuaaed Vit.   i',  .-v.   not  poaaibio  te eel crellao  ape: vhicL  preces:,   ie  preferable, 
p"   ••;=;:  -..rived   the'   teieh  "nee would heve te  re decided en ixe ceri .acrile, 
'lopt udire- prier :íp: üy r'»a í\K! e^enesy,   suitability of rev Materiel and valor supply. 

:.:;dei einet at it. ed. artin.'>vp ne;: pierda r^axiiaur. efficiency te reached 
./h en   • loe el ^r-'-r:l^.ed,,e is i'ornod  te ro-ordinato the various  factors  rolatire: te 
i'.K. "• ,e" ¡hi lehriC'.L of  the plant.    It ver,  aleo eeld   that executing the project ou a 
!^r:-'.-y  tosh,  .ir re..e  vl'-ay;; advisable.     On the  other hand,  none vas  mede  of the 
¡à optila   '-iv,_,lv:^ in carry in. • reb-eerh.r-s'1 iv.r of inaeninery in partieller   ,c 

i M -i J 1   U v I\   i J. -  .   .   n   > L   j .2. 

r,     „ ,   ilU.'     . ., ' hi-]      Id.  i-  'i,    <(u J. c-.T-t'tLl r -cuii-ti d.i.,  -t   e 
l   e    Ur 't..     s1     i  >• < r ivi_ Hi*''¿,    p,    .'.piixfi   of t1 i   no et lip    as   that 

d    r.   lurlir.i     'r'      u-vJly    <••   i i«-l» -W MI-'   for L,rdl il-mc tut 
c(   li . ly ' ^   - * I ' - d,    -IV11   lio, ri     •   I    :  ar    M re < c or,< ! .<-iJ« 

Ihvai   emphards vas  laid er the proper trairrirf of pe:veonnel -ni  3 e vas agreed 
• • arraneoient;:  should he.,;  vher- le.<a.X ki\si;.ïr<-;   [acile) ios  ere f -.-und  v.o e 

K   r:i;ev  ful.  irtininp aeread, preferably in association vith machinery suppliers. 

It. was  felt that adequate plant en; i ni enanca ,  particularly preventive 
;.,;«.! etc nanee,   eculd not bo ever-alphas i Scd. ir. develepiie; countries e'herc capital 
in   the predu'1 i.,r. fa e tor in -hört', et   suprl:;.    VHiore   for. i a. enehae. ;    for  eparc 
(>.vp;   p.    i-; .•-.•! -lit   to  oid-in,   rcr.     .'evt l--.r h. -  ec-u'tric .    hav-,  rer^r<ed  to it, 
ireievie.  of ¡-I-í'.íV   p-.i-i.-   ii. UMU'   e   -e.ee . xee-.   ...e   pr^.e, d .or.  te;rnp to lie 
rdc-a,-:  ne '-a adtr-'-aie   era ply. 
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..   h ^imoîu: nix r'Lv;-X(ìi-:i.iìT ,T FORTLüH: CI-IIEIIT 

I. H1. t•rv •1-1..1  il (fr.  ...H.::. -.¡.un-r/HT) 

The lecture  'T/!..:  ai'h au ao -c-unt  of  r .e it Hadoue used in antiquity and  ir 
ti',.-: Mi.I'll;- .•'.. at;   it  tae   'V pli -etici; of r.;or; ars.  and  the  theories  hell  in those 

h..ee   -beut  ti;'"  sìts.sfa'-4-.r«--  a:, i /oí Ha •  •-J' r..ortur -...'1  it.- l'inai properties, 

Portland i-i.r.c:-.i   tat not   invented eversi v.l   tu-'   -.a? developed .-raelually duri 
the  latter half ..i1 i i.-   oi diluenti, and the  earlier half of the  ni no to o ¡it h couturi 
by such raen os Lssuafon,  Vie-ut, ^spdi; ,  furai-.' snd J. ancón,  ursd   ita:  erouth s houli 
h'- viewed   in t'R li-li!  of i.ho  search for  s -iontific-  kiicvìedee    vjhi<"h narks   this 
epoch, uahen  (alno uneatlues  re.fardin " tho  farces of nature,  as  old as Dankind 
itself, a/or*.' <>:' ne -ossify abandoned. 

Onco Portland ef-re-ni had been developed, laser activity concentrated on 
i,hroo pednfs:    the .Liest rational possible Method of production;  tho most ration; 
possiblo applioo.ti.cn - preferably usin; entirely no-,; designs;  and the broad 
sr-iontific  study of both ih-se fields  sl^t   is chara  teristie of the present day, 

•-•      Called  Churaoferistics  of Portland (vrxr.t  (C,A. Bar,": Petersen) 

Tho loctur'   e pens v:ií.i¡ a disou.a;iea of is.; position of the Portland cement 
(he)   industry in  the   develo-;; :;« r-t   of iti   less developed countries.     Ihe industry 
is '".if 'treat i^por-oancf-  to i au      ruaral,  or infrasfruetual.  doveluptneni   of a 
country and,  unlike   the ra.ioriiy o' industrie:;,   il   toes  not dc-nnnd an industria 
'•lir.ui.e   in   order   t" h     able   to  exist. 

ihe foliotai m - point,, are  hreisdd   eut  as teina  eharaeteristie of the PC 
industry: 

(l)     Rat at feriáis are  available in nest countries. 

(?)    Fiants  arc usually placed doce  to limosione deposits. 

(a)    Lar-e   '.nvestisents,   la; cpitcl   turnover  (('her'   T.L'-l). 

(It)     li-avy transpor'    costs   art   inpor 
s -a].."   as LV: its;   transport  costs. 

tho  '-orsi ;  ration of economie 

{'})    T!u    ieehnolery of no nuts,-turi? ••' IC is  relatively  sisarle. 

(t,)     The ;:anufae; sri.it    area ,t  is  sind- 
•   and   ìw"lui ienary it;,'vai ions  •>'. •   at, 

•raduti drvole/nuont over the 

iSki.T.t   ta-.-a   ei;.]aia-i 

. :   ,t!    Le : i- !.   ! «    " to- 

i ISO"/ 

o   tí ..ai-   tau •••• ri', s.,   : 
h<    save '   al an :   ••':•.:..I 

;...'    >•( nsultan- 
••    of vri stale. 
iT< >P'   1't  i eS    "-' 



(¿)    The  re   ln,LUjl.ry -.'••',  alway;:   i 
:.r.a  secret  kncw-hcw have m ver pl-.y 'Ì .'•'•   i ; ri.   ' : 

(o)    Portland  cement is a hlrhly standardised pixdiud. \:\.:•••.-. '..,-AJ   ••• . 
i.xirketin;; possibilities depend mainly upci. sellili•; ¡irire. 

The imperta r.co ascribed to  the FC industry frcm the p,oi::i   <<i' vi \.  <•'  ' \, 
Icvolopinr  countries  is due not  co DUC!, ic   ine industry it:'^l:' \r   le  l|. 
extensive applications  of the product and to 'he r.ar.y cerno r.t -usi;:. ; i-.:.us: >M« :; 
which will follow as  the natural consequence of the  • siablishment   c;' •:  Ft' plan' 

Portland cement ic a very cheap cemmedity with numerous uro.-. 
requires no special technical trainir.r. 

The   US er 

The principal clients of the FC industry are: government arenries, publie 
'.forks administrations, contractors and builders, concrete product manufacturers, 
asbestos cement plants, and producers of ready-mix concrete. 

The establishment of a PC industry may ;ivc rise to industries for the 
production of: asbestos cement (numerous products), building blocks (several 
types), light-weight building blocks, concrete roof in?: tiles, floor tilos-., 
building elements, and concrete pipes. 

In conclusion, seme hints are given on estimatine market possibilities on thi 
basis of construction activity envisaged in the re-ion or country. 
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•*it.-.'   i:. EUT'.îX   '..'.-d '."à* c   .J le ..'li. i-y  .'. -('ri- 
i r 

.'li-'. 

(• )    C-ru-r'-'U. i cy o.-  -, :-.rc- n i  -. c ! I:-y '.r. o.. : 
'c-y<"lopi;". ' r'tvaari«-;J   t- c.n 1". ':.<- :-::»r-:-   '.cvcl-rc c   ,- 
o.' jifci.   liylt nc-,2.1:;  :vnd ¿luetic::  < onr. : rue;i^ ;. : 
d.y.ccrciYn'v  ci" L-JIX'V!.   c   i-: '.''-*v- i-.'-r-Ji'. • '-r. z:.   ' •  -t;-.   c.:-:^   rr   ! 
i'cv cui ci-.rdiel inv..." .,cc¡   .1:   ínx-lcric",  cniunccl vid!.   r\.   or 
bu-.   J:J , vr-jld  ;i.-ri.; riliy te va^nctiuJ  ico    y -lo o.i.l í Jrl/> ir. • •. 
of o  cerini  factory.     I've:, in cu^c... -.u.crc:  '..:<• ccn:cnÉ    .-•;: le   ;•    ; 
ir.1porl.0v1ion "otes te produce- í-. íSr lo.,  wtrioo    ellees   .:•    1 ' j < 
honor!;-! in*.  -^ r.crc   ilt.i.:d<_d : -v.. .L.^d-G  ou...'. - .•  . ': ••.•<•! oriu. i '   ...-r • 

•• "Ll. 
0» *>* 

T'.-í  ';.i'tlvli.i'.c   of too W-Z :\.::r.l • ',c;  o:. o -¡o 
include   t:,c  ,:.;du.;tri-lis-y'ion ni'  nou^o   ...:<:»;.~ ;..•",-•   : 
rulli   uticno   cr. t: 1 ;v. : : -;.   oubo-oci r. á^n.  reyulc,ly '.   " 
Annual Bulicai., ni' Hou.:!:"." G'.d Svliii:1;; J v^i'-^ 

..   ^7 .   foli.   " eG. uropeon Hou:; in • Ir 

TI ^ EC'E • anali'      ^:r. ''.coi -.»ill Jnr-ly rut li.o. '.  r.ì.v--'-.: < 
in cenatruction, i":  ..'h i cl   ivconel .-M cul and uci... i - ir«vd;   le 
ac a luildiq   noi rieJL -.all •-••:• anolyió-d in  'dodi,    F-ci ero  ..- 

he   'Ucl it y i 
It,.-   U£> in :;f'.C!.i r:-ird'--roc 

vj i;r.d uro   lenco e,,   iripor' oece   iron e 
>::er 

i. c 

.A"      . !   XX' 

>;•; rcl   of «.•; naturici,   .lini:.;; .rotv;i-. 

(h)    TU   otuiaity c    :H(.r       -...tcriC!.   ',    1" ruui 
••• "•! "hi J. . j   Id '1 Uè puü^líji.c, 

:c)    ilo  •.;:• • c;   v: 
'.-.TO 

), 

(i)   T: CUI" i.  '(. 

L"..l :    c> •..•!'( 



fe.' 

(¡')    Crc.'iai    roau^ui  cï t'..o ronrrctc   after ::<.-ítinr,   juck  ai;   .U.oarin- c-r 
c-< i¡ í ir, - *ñ  zl(\: -lev!, evaporar i o:, an.! í.hu.- roduc    jhrii.k.vu. 

The result    r fkrro   irnprcver.cnt.-.,   cr pccüiVilitien i'or inproveriurii ,  l.ac been 
!.i:'.',  perrúncillc  ^inev::   k.avi.  inercured  iYcn -V.) !; ;, por jquare  ceutlnetru  -it   t!;o 
bo-Lnnin- of^U.; ccr.uiry   lo KX) >•/<•;:;-   f<: r reinforced concrete  and te ^  hi •}•. 
ar L'^O k;-/c:> ir neme prc-::l rcr.scd renerete  -trueturec. 

£• i 



II.     ECONOMIC AKD V NAKCIAL ASPLClfc! 

!•      Frcduction,  Consumption and Cost Structure  (M.T.  Ehlers)^ 

World production of cement has teen steadily incrisaairr, risi 
at the rate of 9.2 per cent per annum. (Chart II.l-l). The fasto 
growth are shared by the Asian countries, the centrally Uanntd > c 
countries of the Middle East; the slowest growth is registered iy 
These differentials in rates of growth have resulted in chont't-s in 
cement production and in the share of the various regions in total 
Although North America and Western Europe together still account f 
part of total wcrld output, their share has decreased frem 72.1 pt 
to 51.0 per cent in i960.     (Chart II. 1-2). 
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The substantial increase in world cement production is reflected in the level 
of per capita consumption. Chart II. 1-3 shews the level of per capita consumption 
and the historical trend for the major regions of the world. Chart II. 1-4 
indicates the relationship between total cement consumption and groas national 
product for the OECD countries. 

As regards the cost structure of the cement industry, Table II.l-l indicates 
an order of magnitude for the major components of the total production cost. 

Table II.l-l 

Composition of unit cost for cement production 
In selected countries 

Item 

Depreciation 
Wages 
Fuel 
Power 
Others 

(Percentage of total) 

Germany (Fed. 
Republic) 

21.6 
8.2 

2I.5 
12.5 
36.7 

United States 
OSSE of America 

9.6 2:'. 5 
22.3 13.9 
37.1 Ik.r) 

12. f: 

,i.i.p %.( 

100,0 10c. 0 10c. 0 

An important characteristic of production cost is the decrease in average 
cost with an increase in scale of operations, this being attributable primarily 
to returns to scale for fixed investment, labour and overhead costs. 

1/      Summary based on the lecture delivered by M.T.  Ehlers and data obtained 
frtm Studies in Economics of Industry. No.   1,  United Nations Puhlictttif.r., 
Sales No. :    63.II.B.3. 
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Chart II g» 3 
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World trade comprises only a r.mall thaïe of te tal v-rìd. tr:u.a- 
(3.5 per cent in I96C),   and has shovn a mede rate deunward  tren-:. 

.ici 

1/ Summary based on the lecture delivered by ir. A. ; 'curii 
from Studies in Economies oí" Industry, !;o. 1, Lì i ret !:;•, 
Salee Ko. • 63. II. B. 3. 
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Ll'C   MU'iCrJf       i'   !U..'o   : U; t'l'   Í!J   t(.    oXai: 1 r<      h '     i i'.-"  c\I   -1    -.-.-.   •. 
-•.    :'.'-,   ''a<:1 (. ¡y   ..'iti.  •• y- .   ;.'   capaci* y t i     l< <" ,( r '    '"•• >f .    .      c 
"  '¡i try. 

Ih',  i.'.str-illntiot. ^-or   t J  tiufi, a    .¡ari    i:.   M:
ü::'1     '   :,   i'..-  -¡i < 

• •ato: Cor tiii.   plant prever,   aBüuru'ry that   i< .xr -•••;   •• <.   - uro-;.¡S'. ¡. 

líe   pior.t   ! "=  iia,S'.d. c r   servire ai. uro--.  ^:<   :.,,.>Jo        ,'((   i-:i    .. 
rf ni rut .--,' L<\ < v< .     "oJlirr'   t'r.o  cernert   a'     '"!. .1     'c   •• •;.      f '-.    '   . 
«"uppity cf the   olant is uRoiir.ato-1 tt rar." 'c   f'rr::.   !v\ ' '' ••' t.    )io ! 

lorcnuii-" cr   the  rur.-faetor   and ci: sales,   act  this   .'¡xy   in ^vni 1 • -» I      c r  • ••,   • •. \ 
c 1' depreciation,   Icarr a: a   pivfit. 

Ci' the  total cent,  it   i;i   assmu.d that   5° !'cr i-tait,   .. r   o.'; -i Ili« i   . ¡. :.'•••  : •..• 
.raised   '"''al ly,   *ThxtO'!S •''•:.'. 5   niillici. can  ic  arrur.¿ea  ai;   leant; P'c. J'- • r>_ t.-"ï, r   u-<- 

These  leans  can te repaid vitti interest over a period oí' at out  K^yor yoai.., 
upon which the  national caratai will earn  a very fair  retar*, or it«  invoai ; a. • u 

h.      Financial Assumptions  fe r a Hypotheti cai Plant in India (K.V.   TalcherKar "> 

When a detailed pre .je erb  report is being prepared on the estai 21. chinent e!' a 
Portland cement works, the  company promoters must le >yiven a picture-- of the 
profitability of the scheme,   and for this   purpose a reaaonally accurate  f< recntd. 
nMet he made  of prediction  costs.    In India,   such u forecast is -.r.ade i ¡, tin: 
íollcviryf lines. 

The estimate of actual production fere east amaine t  inbtalled eat.act. ty  Jr. 
based on 330 days of daily rated production frcm the ki.ln for ore year c f ccaiin.. 
For the first year or so,   it  is customary to take only < (.' to lir,» ¡<T cent 
->f production,   in order to allow for stupperes to correct any defect r.  t ha*   :..y, 
eir.er.ye.    Thereafter, actual prediction is  estimated to  be 'J1) I or cert el' installed 
capacity. 

To make  an estimate of  production costs,  it is necessary te  to  1'nl.Jy ao indolcì 
vith the costing process normally used in operatine « IC v/orks.    Vary.P     .-d ]<>rA oooU; 
may have to be made for such items as the  type of quarry opération adopted,   t,},< 
nature of the  limestone to be  crushed and ^rcur.u, the mode of trunnr ert,   Ux 
u lantity of correcting material used and  ita delivered juice, the cost nV kiln 
-uol,   and,  if power is purchase.;,  its tariff and estimates of the amount ccnr.u<x.d. 
in producing  one ton of cement.     (Diversities in these   cosf-uler::enti;  are  li lui; t rated 
from experience in the operation oí' a number of cerr.ont  factories; in  India. ) 

The rest of the itene   in the cost  structure aie "ore or .leti; tho  ;;MX frcr. 
factory to factory in India and cai; ce ecüessod without difficulty. 

Depreciation will naturally depend on the estimated  tota]  carita.]   ea :;t .,*' 
the corks.     It  io normally  assessed at an  average rate  ui' o-3/>( i.or ce at. 
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!      ;íí:-d^ n •Jï' tr' :i xctior  r rot-  for u 
;: - -tlx-tlc cl ^vi;.u-rt  : Lar.t   i-  Tr.di-- 

.•'u.r.u.vl turret -':   Li't'iut: . lir.kcr,   .'r' .. (Te tcr.i 

Calcul :<tcT. Cr:,.-.nt,   .:(<',('(/'  t< nn 

J'.'ct-;.recosa ' ? -ji.t ) 

I££¿ • uur.tity        rr.rte/tcr.o    Proportion-  Porcentape. 
in tcnt-'          ci' calcul-    al ci at In      ci that 

at cü cer.cnt          £                co et of 
bepped 
cer.cnt 

(i)    Kav "ateríais 

(a)    ilice Otor 

(li 

(ili 

(iv 

(v 

(vi 

(vii 

(vili 

(ix 

(x 

(xi 

(xii 

ih)    Clay 
io) ;) Bauxite 
fd) Latori ti 
[a)    Gypsum 

i-.'6U,CCC 
5C,ccc 

! jf eco 

6C, CCC 

20,0C0 

Kiln Fuel (Coal) 

Pover Fuel 

Repairs and. Stores 

lai cur ar.d J'stabllghc;ent 

RoyaltlyH 

Renti* arti taxas 

ET evident, furd 

•Packirp (excluding cost cf jute bags, 
tut including packing cost) 

Depreciation 

Overheads 

Selline Expenses 

Ixtlmatci ex-works price of naked ceir.ent 

Fresent day cost of jute bags 

Ex-works price of beeped cer.ent 

or 

1.^5) 

- ) 
C-.C5) 
0.03' 

0.30 

0.10 

2.C8 I3.5 

0.46 3.0 

2.90 16.8 

1.22 7.9 

1. c6 6.9 

1.25 8.1 

C.19 1 2 

0.59 3. G 

0.11 0.7 

0.50 3.2 

1.W 9*6 

0.59 3.8 

0.42 2.7 

12.81 

2.6c I6.8 

15.41 ICO. 0 

C.77 per be.r: of 50 kg 



Ci.v H II. 4—1 is  a rryî.wl nettai  ersi   usti-iu*. e.   ;r ':c   ikv; !'i      ,;u. ! 

items,   tr-'i  a cernent  fuetea-/ viti; an.  installed   capacité ;;:'    f ( ,i(r   t.j« 
(using the vet procese).     It is a close  ar T>rexi:::atier, 
••-reduction ir. a cement vcrks it, India tulay. 

L '.A.       i'Vl. I'?1..  •'.'     fv   ^ 

The TiR.jcr items are  at; follows: 

Raw materials,  which incli/les ^ir.ii.r. lai cur ceatü und   Ue- cost U' r.rnr.v.   iti. 
the rav materials to the factory,     ¿loyalties paia to the C^vernment  iV-r the mw- 
of the raw material - a fern of tar - aie '-ivon a separate headira. 

Kiln fuel, which includes the cost cf handling and pulverizing the C(,i\\,  UF 
veil ap  IOSSOF in rail transit and through spontaneous combustion during ttontge.  - 
a common occurrence in Ir.dia; where the coal normally available to the cogent 
industry is low in caloric: value (U, 500 to 5>0C0) and high in ash (im tu 30 per cent). 

Repairs aad stores,  which includes thé coat of fire- bricks,  grinding media, 
lining plates, spares for replacement and maintenance,  including spore ptu'te 
manufactured in the workshop (cost of labour and material),   and «teres used ir: the 
servicing, and amenity departments. 

labour and establishment, which includes salariée, vacos, and coût of living 
allowances to all employees, including supervisore, in the procesa departments, 
amenities, civil engineering department,  laboratory, office,   stores, motor transport 
department, hospital,  creehe, sanitation department, club etc. 

Overheads, which covers expenses both at the vorks and the head office and 
includes such items as posteci telegrams, telephone, insurance, travelling expenses, 
workmen's compensation,  retirement gratuities,  and annual bonus to er.-.püoyees. 

Selling expensee, which includes the cost of establishing sales uiranis'.atleruj, 
advertising, after-sales cervices,  stockists*  commission, etc. 

In India,  a factory» s sale price is usually fixed by the Gove mirent,  on line- 
basis of an enquiry by the*Tariff Commission.    For mrv factories.,  a siceial hi tier 
price is allowed.    It iß eosy,  therefore,  to calculate press profit on a specific 
turnover of cement production.    After allowing for a managing agency's coirmi UJ lor. 
and making provision for taxes, the net profit cen be calculated to determine the 
profitability cf the scheme.    A five year tax rebate is granted to new factories. 
In the case of existing works,  however,  the problem is quite different.    In >\>   iding 
the ex-works prices for various groups of factorlee, the Government at present allows 
a return of 12.6 per cent on capital employed (including loans).    Out of this the 
industry has to pay: 

(a) interest on loans; 

(b) tenue to employees (now regarded almost as a part of wages and expected 
to be paid regardless of the size of the profit); 

(c) managing agency's remuneration; 

,,.J 
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(c)     tlur-uyh the rr.ort,.ocin:: cf stocks ara shares. 

Tve r^r of bonk loans te ecudty capital has Icon ate,,Uly risirC ara new stand, at 
Sût 1:1.     Ite\crtcayii:r ¿f stocks and shores ncnaally provide* atout 6t te 

C nur cent of the vorLir.y capital. fe I 
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—1 T,crcl discussions,  a nurdoer or questiona vere tackled, 
,;;ítaf leauirr^cnts, knimum rdv.ot stóe,  «theds of pro.icctinc 
of" special dc:iim.d.   and clinker crirxliry- plants. 

UHU rc,:,e«-t to capital requirements,  it was noted that accurate estive are 
difficult   ,.,;, ,,, cf variation induced by »uch factors as trie scale of output    ar.d 
"fe^o.  U,   local condition,  ar,i requirements,   such as the presence or absence 
,„;r  :,;,.',„ t    lc.uiäir • for    crsonncl,  railway extensions,  civil enylneer^ 

"Í^IH..;.    cT.    Se ¿eeïLy- ft-It that capital requirements could usually be 
¿Xcn   I- w. into fixed capital m;d circulotine capital. 

live.-,  r-irital rtuy te defined ae Includiry the cedent r.lant proper,  or the 
. -.'i;,; vl^t    in which ^o it C! vers tesiacs the plant proper, the 

1
Ul,:L'l:^r:^wKr!'   ííorü ¿   >.rù Internal transport iaeiUticß.     Tn reEpect of 

;U"'o        tk'i^nt    as Scfirid 'nteve it WOB a-roed that eBtiinat,.B of fixed investir 
•\ vC      rccícrril? r^in or error,  cculd  run fren ^5 te ¿5C per ton, dependinc 

í: Tl the Beale of operation,  m ihe lCC,œc te too, COO ton ranCe of annual 
:;r    ;:;,;,      in tuf connexion,  the :..eetiry was of the opinion that while the ccBt of 

:       : ;,duei"      ouï "ont ond ..achinery can be esttoted fairly accurately,  .reatei 
-. .; ::íi r.    re "te V, :r,eeted in tl.c  cet of civil enyineerin;-.    The latter varxes 
V        1:,;   ;    ,...H.U .r,yr eld neatly to investment,  eepecially in areas subject 

;iw,eN- ¿í "líh   u^arable climatic conditions.    Other factors that were 
.uioned " an"U !     ir^B^nt included uifference, in dcoBtic IreiyW rates, 
lícrt: dul-ì-,  ,n«  the need fer ndditienal stcroce faciliti'.:  bocuu.e oi  .eusonal 
lX l, uh ivi investit mr-ht also bo  required if ,. factory had to supply it 

'ÌVr l-: ..;        !   ti-T c.^,r hu;d,   lewer investment  fiCures thor.  these yiven above :.lrh 
rvr }     Vi     -   ..'-[.c>1^  cetet; -'-'LR  the terrain und  .Lochien arc i'av-.urable ar.d the 

Ve e i •hcriiv-ticu -*r th-  hlar.t   in very low 



It -7f'B uH-c emphasised that additici'. carli-l m- 
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Ac regards projection cf demand,   one usciui method > 
statistical extrarelation.     Hoover    in the  cose oh ^yU^ir 
iuture structural changes are expected    thU ^^^ x l^  VH^-.-M i 
boundary of demand.     It should te  supplemented theiel^e Ì,  } .. ul .... 
various correlations between cement  consumption and grò*, nations   , ^, 
l^ciie    as well as projections based  on population .p-evtn and ,-nUI: oJ  , 
S^onsumption.     In eases where  countries did not :.c,nos, .ulllcient 
£r projection purposes,  it was succeed that data  from etner estrié 
similar conditions might he used as the next best alternative      U ws .u 
in certain countries,  the problem is not 8; mh on the Bide oí demand 
usually plentiful,  as on that of supply, which may be limited 1/ a «tot. 

foreign exchange. 

An important point was raised with respect to cement factories built to 
answer a special demand, such as the building of a toa,   Hydrocele^l;^\ 
plant, canal,  etc.    It was felt trxt ultimately • -a*   ,r.Ec veul,   nW • to U      u 
I1t    c,,n rreritß.    However, should the project extend over a ]or<   «exied,  it T..i..ia 

be poIsiílJtl establish an'economically feasible plant that would ray i * own wuy. 
it was also noted that such larGe projects usually cerate development in the 
arelin which they are undertaken,  and that alter the completion ni the T„ • e t 
enoughdemand fo/cement may be created to sustain the economic oneraticr   r     t . 
niant      In cases where the importation of cement is more economic!,  th.   ce L mie 
ïeafiklïy of L¿» ting clinker for grinding at the site should Ve explored ab 

a possible alternative. 

In respect of the minimum scale of plants in developing county,  a 
distinction ves made between countries whore a cement industry na, aJ^ ' ••-•• 
established and developed and those with nc  existin^ facilitie    loi    e, 
production.    As far as the latter group of countries •«•" ¡^1'%^:, \ 
that an annual capacity of 1C0,CCC tons could be regarded a* the mxni«a^Hi; -, 
while 2CCCC0 tons was suggested as a minimum for entries whtie the oemen 
industry is already well-established and relatively advanced.     It .a. al-    • • .u.. 

that ifvery special circumstances, ^« *^^. J1,^^r^ b o ro    B^UB! 
and the internal freight rate is also high   it miCU l;.    ^ ^J^ / ,. fc 
plants of lees than the minimum size    particularly x^xsolatcci     - ^; 

demard is limited.    The meeting warned against hasty decision, in *t.       - 
ur"ed thorough investigation of all the alternative sources of a lowo.t ee...en 

supply. 
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VJith respect to the ever.e mi e feasiliJity cf clinker-; rit.di¡ 
demand,   it i/ar,  arreed  that such operations iri-jht lo  ad.isatlo li 
oltained;   firet,   il' t renare rt  costs vere  jever for  cil:•]-. r that; for  oci.xT.t 
is net usually the  case,  second.   If the cost of pever vati lever at   the  centre 
consumption,   UKì third,  if tb    clinker vus mixed with :ü.cí-l:'r rvir.pc n^i t uiie-h ¡ 
slur; or pczzolan,   supplies of which vere aeccssihlc  te   the ¿;rindir.t   rite. 
wae drawn to the fact that in a vet climate, the transportation of eli!.kern cai. add 
Herious  complications to the proper (-rindin-" of vet  clinkers. 

At tent iu 

•2k. 
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m.   imi/ï •;";.'.J:LìW;.;:ì;TJ U"  ìI.U/J L< CTL i. 

i, .av /ati-rials   (;i.   '.'arisca; 

^n inv'-.-üti{jat.ion is necessary in -filer t_ aso.-i'tain t.e i\ -asibilit y e¡ ti. 
project anfi te previde information on v/nicri te tase t:.e i';.JÌa' i' the li-sì t yi 
nnx'tss and   the  proper Je cien of the  plant, 

1.      Requirements foi   the source of the  raw mate-rials 

(a) Propel' enemicai  composition.    modules (L3F3  kB>  Ma). 

(b) Adequate amounts, 

(e) Low price as quarried (overburden). 

(d) Convenient location. 

(e) Favourable physical properties. 

*-'• Types of raw materials 

(a) Lineatone (calcium carbonate). 

Undesirable impurities  '^dolomite,  phosphates,  high silicater content. 

Harmless impurities (sraall silicates content), 

"Cement rock". 

Hard limestone.    Coral deposits.    Chalk.    Sea shells,    Marl, 

(b) Clay,    Plasticity.    I to i sture when duc and as slurry. 

Lihalfe,    Coal Shale.    Volcanic ash, 

(c) Other materials. 

Iron ore. Quartz sand. Gypsum. Water, 

5»  Preliminary prospecting for raw materials 

(a) Study of existing sources of information such as geological reports and 
naps, and records of previous manufacturing of cement, lime or other calcareous 

building materials. 

(b) The first visit to a deposit. Sampling of rock from outcrop for chemical 
analyses, Reuen estimate, without premature conclusions, of the possible amount of 

materiale. 

-25- 
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: -;; .et'-.; lia; : ... :.'        :    !:•>      '..au.  .:•   .    'a. •    a    ,  .••    . 

; . ;     1 ,•:-! i-J.i-H.    >f   '. .•    ..••   -.-saary   r ..-•.•.;-i !   a.:.a.    • . .    .        'i 
I  ,      •:.•!•;:   u-t   tae   pi aoja otila ,   1   f-il   a     i i'        ••    ; e0..a    . 

(c)      L.p-adanr^       ¡'     apa   -)r¡  -..-i.''.•:.  t :   re-cor      a ..    a a.. • 
•    .]••     . \    ;,.,'       i i. _£,<" • Li X t »      /vtaLal   L.^pQ    .il-'  ::   a   q    :"•'••    : i    •   ¡    .   . 

í'd)     .uaapling  !•.< taods.     Jurface  campi ina _.   pit.    i i-    mr.   <   ' >• i ¡.     .a i i . • 

irlili-u. '  (Ouart  III.l-l.). 

(f-)     The  diamond  core  drill.     Jamplinr   >í' c^-r: r.   a:mt  al      - .     .1 :.- ~a>- i 
practical knov-aov necessary  l'or operating  tue   :ri.ll aim   uUam.la    •:    •    ..   « 
r< eovory. 

(l') Tae proper use of the diamond drill. Vertical ur .Lualita-. a< l> •'•. 
i'orra s for accurate logging oí' all infoimation relatea t. tao '-er. aallm . 
gplitting of f,r)-í'e   samples.    Filing of eojes. 

i   O'    ,-at :: i í (g)    Examination of the  samples.    Preparation ¡>í' a\erag>   sa plea 
analyses.    Combination of results from core and al aire analytic.     Titruti.-,n 
(calcinali carbonate)  and complete analyses. 

(h)    Preparation of vertical-cut diagrams  sauwiap resalte   jf  *. .•      aa, Laat.aaaJ. 
Calculation of amounts of material in the   "icpooit (Ciiart III.l- .).    riling   M' li.e 
information for later use in the planning of quarry operations, 

b*      Further, examination 

(a) Taking of larger samples for further examination,  vil    ajiev  to c 1- vliu, 
tae production scheme and determining the dimensiono -af g,...  pm.aad.a.   ^¡ìra. 
¿hipping of samples to machinery manufacturer    (wet  cample s  in ai--um • L   • atain- or). 
Size of samples  (usually % kg.   for limestone and  Lh  kg.   for   -l a-r mai» alala;. 

(b) aet versus dry process,    oizing of mills,   kilnc etc., 

g.      Cost "of the  investigation (Table  III.l-l) 

(a) Costs of core drilling,  pit dirgiûr,,  technical assistance. 

(b) Totml costs in relation to the value of the investigation. 

£7- 



III.1-1 

(X-.Jl: ir i.... '•u.i'.Iái IliV. -RIGATICI: 

Costa ulll  v'jry considerably,   ac r«. ;/-x!.,    m tue  nature and  location of tue 
jit.    Ti it.   following l'i; • re 3   Siio^l'i   tr.tr<-. lore be  taken as an exauple only. 

Cost of investi, .at¿...m   <f •. deposit,   lnt-li,din¡; 
'Jrillin/î of .-0  roix'holt'a ..ach -JO r:.etres d<-ep 

1 month's visit of consult, ut engineer,   including 
.journey ami  r-xpenüe-s 

C i.ionths' visit of drilling engineer,   including 
journey and expenses 

Labour for suiriplinr;,  drilling etc, 
3 men   tor o r.onths 

Maps 

Core  drill <~qaipuent  (port based) 

Core  boxes and  storage  facilities 

uiai'ona bitü and ¿pare ¿arts 

.;ater,   xubi^icaivts,   fuel 

Analyses 

Trausport,   suiiiaent of supples etc. 

m 
dollars 

3, eco 

10,000 

6,000 

1,000 

10,000 

1, VV O 

t., 000 

<_,0CQ 

3,oco 

2, COO 

x o tm. U0,QC0 

Tof-'l (xpenucs  per i:.»-tre 

lut al tX] enöes   t < r   R, >t 

US ,/. UO. 

Uu    jj   It:'» 

*.!•'   ' i 



i .. ./'.. :' a'vly   ' -.  Lur.dqviut 

VariatiJíiS   Ln   tee  aci .and   jf a  ce,, eut   tai i  ir;;   ¡Vi'  • L-cire-   I   '    r •< • 
wr.icr   is advantageous Lotti vacn  Lee   iact. a-;,   pr-jd.-.ees  iti;  L*./I.   , eu.  <• ••.:.    v.i 
is  re rc^aoed.     Iniortenately,   tne vaste   Oeat  cannot  s,.,   bar  b    •„••••ne.    .".li; 
t'a' power production,   nor  is   tne  heat  d< ...and  o   i tu. ble   Ivr  th<-   la.oiaLla: ! '••'. 
pressure   steau  tui'bines,   wiiich are   tao  :  -st e condii cai p;.-v-r  e a''-       •' ai.] 

.li. 

i i .11. i 

b   ; '.u-k- 

GciiCrally speaking,   electric  power is produced at ::a-en L;v"r eue    i.n luiy. • 
central power stations  than in a small industrial p;.ver plant.     Tin.;.   va.ee a eri i     ;' 
sufficient  extent  is available,   it is usually ::¿ore CC-JïîO. .ical to  In,y rover.     Leverai 
reasons o.ay,   hojf vor,   justify a factory in building i es • Mì\  power statu v.   be 
supply its  own needs and perhaps those oí' other neighbouring  inn- ;-d ri.es  eu yell. 
One  tiurh reason :..ay be tne  hirjh cost of transattili/' power   ¡ e j,.,  t >„   (   rural pever 
S e it i vii. 

It   is always necessary to  investigate ana  coupare tie  .-a. s t.". i..ï p.uwer si pple J 
in vario; 3 ways.    Cnly then is  it possible to docile hew 'ohe  supply is  to le 
arrangeai,    ouations are civen for the  calculation of power ensue, and examples aie 
quo te a of industrial power tariffs.    (See Charts III.0-1,   IIi,e-J,  and  1X1.^-3). 

The oost  important features of an industrial power station are reliability an., 
sirplic.ity»     It is always a rxeat advantage to select standard equipment,  as  ivuards 
size,   steuj'. conditions,  alternator voltage,   etc..    This :,eans not e.,ly a  Los 
expensive plant of veil proven design,  but better facilities for nlh. unint. spare 
pacts,   and easier service,     it is reconiiended,   therefore,   teat when tene« rr;  1er 
u-./f i- plant  equipment are  invited,  the equipr.iout sie, ..Id not be specific-   in b.o 
rTvat- dot-ail but the data and design decided upon ir   close  co-operation wiii. 
consultants and vianufacturers. 



y.irf. m..-: 

3'í..x.rl'í  of th :   r^I„tier  liit.wer.il newer nrodueti _r 
;o3t:->   i'ir  various  MO wer sour.jy.-s 
j^ A e : . 'U3l  co : it s^ i rid un i t s i :^e 

influence t.ie total. cost consider ibi/   ) 

*<•- 

¿Í1 
Fr • 

% 

•-1 

WZ    î 

cost per kw. and year 
Gas turbine 

Steam turbine 

Hydro turbini 
ck pressure 

steam turbimi 

»? |i|"|"t,r ' ? ' ' i    i   i   i   i   i    § ' 

507* 1007. 
toad factor 

100 7.  « 8760 h/a at full 
load 

rfv. 
•30- 



Totti encr^ prodi ction coat 

variable 
cost 

>'  = A *   r     .  Tfd    • «r • b) 

•  = total   COSÌ,  e.e,   .ti;,,   y.-   r 

A • annuity 

Pf- fixed operation cost 

T » yearly runrún* tifie, hours 

dr* variatile operation cost,      !r..i-.. 

¥ = specific heat conjunction, :<cal/xwh. 

b * fuel cost, î/kcal 

I 

8760 

Annual Running Ti« 

cost for purchased tntrgy 

Chart III.-_-í 

Tari;'!'» for 'lurciiasud (*:*..• r 

KtA*B'N*C'VO*Tt 

K»total cost,e.g. ¿year 

A= fixed cost (Í/year) within o certain 
load rangt (eg 1000-5000 kVv, 
5000-10000 kW etc.) 

B= fixed cost ( $ / kw,year), N s toad (kw) 
C= price per kWh up to T« h/a 

(example T; = 3000h/a) 

D« price pm kwh. in the range \ - 
8760 h/a 

o-*v(876°-Ti> 
8760 
h/a 
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Lan.   cevn.t   .idioti;  c'u. only   ¡Ivr-su ui.ta-   t:.<    i.ecu^ury  nu 
•AVI.L1V.11' .    Tnc-se  raw ...aterráis m <-   luv  and  '.Toy,    h'  similar 

van)..   ,!'-•  instance-  asi.  an:   sia, ) ,   i't.-ci.o \n.rv. a  raw uixtun    nan le 
..     íliAií:,    c -..positron:      u^>   l-< r   cent   ll..c    (One),   -3  fa'   cent   silica 
r   ,vht   unii oxide   (i-'e  ('3)   an:   e   rov   c.-nt  alv.mi  :..   JX'UIC   (..1^03),   all 

i  .••   ¡01 t 

...at. n.a.l :   •,.- 

.    Lhen.l.h       !' 

•lì ".ini.--.  0.1'  e 

U-i'v-S   •••',  í- 
ii    msi^ct Lì'  o.o.luintu '..ateríais.     The  VVJ ...ixti re  :..uy  vary í'UI.Sí I> rally  in 
roi.,pe. erti a.  lut   inly   /iL.an certain linits      Tue   raw ...ute r Lui  usually contains 
;i-.l:cr  ccivv.a: h;,   which are  generally useless,   tuouLv narnless,   in  IC  production. 
Lt. . ay,   huwev..r,   contain aar:.ful cc¡:¡pounds  sien  as  rhxuspnor,    .an exact  chemical 
analysis   is  tin-re fore,   '-ssoiitial.      li' sene   ccntau na   In tin-  raw material   Ls 
a. 1 ..-ri'luouu,   precessine   .ay le advisable. 

Lor an a-curate-  clinical study   >i tire  ecinpooitior  of  the   raw material,   the 
takir-t      1' sa,pics ¡ est le carried out as  carefully as possible. 

Tue ario^nt  ci' raw material needed to  produce 1CC,CC0 tons of cernent .nay be 
estimated at   loC,CCC tons.     To cover an inni al production of this  figure,   for 
1 0 years,  a rav; r.atorial supply of 9,0CC,0< 0 Tons  is necessary. 

iiinea'ulop.iral and reûlot'ical  ini':-mation which noy te in the possession of 
r.nilie   or private Loti it s may Le of very c^eat heip in the preliminary investigations 

..•afc-.a' is also needed for the prod'vtion of IC. 

ile-ctrlo  power  req! irer.entG  vary to  serie extent from one  factory to another, 
Lut   in un ave va; a-  cement  factory,   producirá' ICC.CCO tons annually,  about ¿.,000 kw. 
•will I'   r:etd<;(i.    Generally,   luO kwu, per ton of cedent  is calculated for electric 
p..wer  , ui.-u for all no mob purposes.    Peak hour consumption can Le  reduced,   if 
convenient in   tv spot-i   to erst,   by enlar^inc aCí:e  'Jf tiie ¡¡.achint-.roy. 

iaiel. of   'tie kind   >r another is required for the production  of fC,   the quantity 
•d'. eonjinr; en tue process used,  wet or dry,  and also on the construction of the kiln, 
All types of j uel can be used,   the nest usual being fuel oil,   cual or natural gas» 
]'4oinhally,   L'ir  the production of 1C0,CGO tons cedent,  l4,LC0 tons of fuel oil are 
needed unen tiie  t?et process  is used, and '7 per  cent less when the dry process is 

•so,;.    The quantity ,-p ceul and  naturel ¿jao needeu  io correspondingly higher and 
pn purticMil to the calorific value. 

Natural yypsun  stone Is  used  in the last stage of cement production,  h,0C0 toni 
L'or ICO,CGC   tons of cenent. 

'¿/I 

The decision as to the location of the  i'actory needs careful study,  taking int< 
account  ine  sources of the   raw materials,   the cost of transport in,; the  ceo.ent to th< 
various .narket areas,   sites   for heavy irachinery and consti"..etienc,   Suitability of 
the reround,,  availability of ¡¡.anpewer, and other factors.    /. i;.-, ¡ ium-cize factory 
ai'cdG  :í¡: area  of ie),i(0 i.n-   for a plant site. 

an 
Tie tannini   op tiie factory calls for a staff with t.,.    i.-.-cessary knculedfye of, 

•xp< rii-nct    wifii,   heavy narninery,   electrical equip .ent,   analysis of raw 
at.rial^;,   to-   rae  ¡..ixturo  an! tr.--   finished prod, ot,  and  tne  nr.-c  of ? c rtlLr.d cerr.en' 

..I'.iii:: -tun 

• tali . 
hiotory needs   at  least  lh ¡ *,/orl;ers,   skilled won mo  one rational 



-,       location  (.v.V.  Talohcrkar) 

In deciding  upon a suitable  location l'or  a. i " rt lai.     <• r   " 
i -liarme'  facto ì'G must lo taken irto  ¿or sideral! n: 

The consumption of Fortland cement vitami ti.. «•••-;nc:.Lc !':•• 1, i : 
! iaa.ally l',)0 km.),   at present and  as  forecast   imr the   latan-, 

Tht- proximity of other cement works, ana their present \ -ou eoi ioi. 
rc-stivi'G of raw material within mining, leaoeo already aeqeixv :, ar.i <-,• 
futurf   expansion. 

]"V 

(in India,   at present,   these  two  considerations  have  little  leafine    m 
deciding a location,   since  the  producer gets a fixed  em-work- prie,   a ne  *••'• 
consumer pays a controlled ex-destination price fixed  by tut  otate Trading 
Corporation,  an Indian government organization.) 

The proximity of raw material deposits,    (an illustration is given     I' a cimt-nt 
lactory in India which,  after some years of Operation,   had to move  its  hoaamg 
colony in order to get at the limestone.) 

The proximity of a railhead.    In deciding on  this factor,  a compromise  has to 
be made between the cost of long road haulage of raw materials and the high cost ul 
building a railway siding. 

The proxii -ity of coal fields or other fuel sources. (An account is given t>f 
the Indian Government's policy of promoting the use of fuel oil by subgiLÌi^iu; it 
in areas wnich are difficult to serve by rail.) 

The proximity of water sources. 

The proximity of electric supply. 

There may be other special considerations,   such as the proximity  Jï a sb el 
works, which may provide slag for use in the manufacture of \ ortluni blast  inrna<m 
cement,  or of a fertilizer plant,  which produces as a waste product calcila, 
carbonate sludge that can also be  used in the production of l'ortlcu, t cement,     Ln 
both these  cases,   it may be convenient to locate a cement works nearby,   in oi".!«--*- ta 
utilize ti,e se materials in the manufacture of cement. 

There are other purely technical considerations which may have a Leafing   m Um 
exact physical location of the  factory site.    These  include the lie    J' tee  bind,   the 
nature of the  soil and its load-bearing value,  the presence   of sebnoii wat.-r,   the 
prevailing wind direction which may influence the location of the housing colony, 
etc.. 

The final selection of the location must be a compre-mise  Letveer^all ta.-aje 
factors.    However,   some will weigh more than others  in ¡.akin,; tac acciaio n. 

After the  location has been chosen,   the next most  important rb r.   Lo  te  -u '-lue 
the factory's  initial capacity.    On this,  the following  i'c-t   ro will r/.-.v a. b-arinr: 

The availability of finance. 

-'/,- 
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-l,ia'MU'i;,   when aaared with  total 

•••    t. ••.:,"(   Mi>    lana,   eeiaerd.--eanufaelu f in "   eoneorn  ci ti " biens  Mint   a 
i*/'    'it;   initp-.l   eanaeil v   of ¡a o,M G i'tir   ••   year   in < rder   ¡(i   M ve  a 
-c:-. . n   vh- t-U'ilnl   u:,p L .yeu    it, the   LiMd;  « f  Ma   present  M,:-: 

•  rose r ¡eti< ns   iraiosed   in  the cmnfry. 

uriri ry   e< 

& 

V* 

.i I í *    ' 

I 

"i he discussion   r'in.v.il ever   -.UL, ¡. Le r.¡:  of impur.Li-ieC   in  ras; cteriab,   raw 
~.a'e.rial   reservo,;,   lut:!   and pewer  requirement s,  additives,   and alternativa  tv pes 
r ¡; pi v/i-r plants. 

In «:<>nr¡f-xinn with raw materiale,   the various effects of impurities  such as 
r-vrifciur,  i'an*   nee,   • IT LUIL  md al^ -xJ is,  were discesced.     In vospect of mapnesium, 

i    ,"j n< M I  U\i   Ma   ii   sene«   rf !j  or  ') v^r cent 'fcM v.ould add to the raw 
'nul:'   ï m   lllin,   ''it   i    thoia    JUS ':.ore than y pu- cent,   the eeiaent produced 

i  »11 h«v    Mi>     i'.f' r-  11   1 '     Mnrax-terjeoie of expans ion when used in concrete.^ - It 
m,.',  ! cut   M:»t    "n   . nuH or rf countries,   the standard specification permits 

it   u   '   i < >   e» !i*   i   fl    i   'he <• 1 iniT«-j ,     îhe presence- Oí' a h i eh öfyO content further 
. ,.,ili      u, jiud   rt f t   ili ••ecru     luí    -hat cante compensai ed  for by maintain in/: 

!     hi   )].,.    n'uni u r      (1 oi   in the:  raw rdx, or by  finer brindine.     It wuc 
. ! . n<(, ;   i j  tl-tl    'h< i    Mn   »»•   • inn   i i   i'yi    in the clinker   exceeds; ') per cent,   the 
,,    ,-,.,   ,     vi   ,r<        î   n, U       M ili  I i    dote mined in the   laboratory by the autoclave 

i c;d . 

With  ri-spool   t.i   manfunefu-,   '.dici,   is   found mostly  in blast furnace  slay,   it 
was observed   thai-  a content of 1  to  1.5 nor ocm  Mn02 would facilitate burning   ove: 
.nth a, hirh   timo  saturation factor,   -nd Must generally  speaking an impurity of up 
to 2 per cent would not bo hurmiul.     Attention was al.oo drawn to the fact that it 
is. tv cessary U   adjust  flit  usual analytical procedure when mancanese  is present. 

With  ì'o.'ar-i   f<    syisu!',   it, was  pointed out that  this  is not coranonly found in 
t-"-.,- inferíais.      'ouovor,  w1:--!: prf.';ont   in limestone or  clay it my amount  to 1 to 

;J 1-er cent of  fin    raw i't-o<¡ ;it: ZQ-.y,   and have to be disposed of in burning.     The 
!M'Hd.:m oi' rodu.'ihJ-   "visum content was  diseusse! extensively,  and it was noted that 
th«' dusirn < V the  Min and  ''ho burning process must be  adjusted to allow for the 
reiHol ion < ¡' £if'•'••,   ' o   f><S. 

In eu.riexion with ail,alls,   it was  afreed that the problem does not arise with 
,,pi fi ins.      it   hai;  aris.n  in c.ederr. kilns however,  i ecause of the introduction of 
esain  sv-di.ns  '-id  pre-hi .at <-rs tliat   ha. ve-  the additional    function of collect in/: dust. 
Ibi   prob!M:,  is   tut  s<    scrims   in  tht.- \IL-X  process,  boeaiu.e th'   alkalis are 
ei uociil rated   iti   th.'".   finest   dust.,   and   as,   such are  coileefed  «sshly in  the   1. st 

•_, c\ ;, !u-  rf   ¡he   ..• Leet id-'   ilJMt',      HcweV'-;',   in th.- dry  process,   where  the   '.JJ alis 
: fe ! t .."i ,   i.no- T)\ L le!:.  beCo-Iw-S    ü.ül't:   SOJ'tOlU tG   the 



( :i. 

viaviUv- 

'.!••:,'  :<  k;'   <  !" 

a:"    I '   ÍT.1 ••••!   i 

:ind   ' .'A.' n n 

•olka.1 i-e! 
• .that  r,< 
•l.;   "Vele   e 

•i.:: •    e;n     - i 

;; .i.  '.:'   '.;< '• !   : 

\ he  i i •;•'•- ibi. 

v he  -ms one   i"'t.i" iCmpliCafcl    ; (\luï   Kl 

In   n.r.peel   < f   reserv*;'   of   i'"-.'  mater i•• I '.    it  vn. 
.•¡-. ty years'   r-v.i'V •:;  uve.  rc-qu ired.     vitti rit kn  ./e.     Ì 

•¡nieiov   for  iuturo o;;pans inn   in   Uio euh-d. c !' a e«.:-.'i.f 
C'ljcuutiuH  r.f  the   reserves   rehuir1'J.      lì   wer   nice 

ell tie:   the  rapacity of  -i  rl:int   .if.  envisaged   it: the  r.e 
-, I-VL';" may be   regarded  as   feasible.     Further,   i'   was 
year- ni'  ra1.; material reserves may alt;o he  reyarded 

•:';•.:   required  te amortise, a plant   fully;   in  special  c.¡ 
:;s i han ib e number of years mentioned above. 

I\L-J:.I. 

: 11 : •• 

l,' I Itiiol 

'cum •mi" .hi, 

It vu;  pointed out by come participants that  the power  fipure it   Ilo  lc 
L.C kvh. pur  ton of ci.etit wa..;   rather high,  and that in a rumber ..f developing 

c< entries  lower   fi.rorros,   ranime;  from 70 to 100 kwh.   vor ton,   are obtained,     fach 
.•¡.'Uï'.T,   il   VîT   further maintained,   aro due mainly to -the typo of raw material   ano 
the ICA-; level < Í' mechanisation. 

A number of participants held that the   ['¡cures  supcested for   fuel consumption 
(l,(pr keal/kf;.   for  the wet process and 725 for the dry) were rather  '1CA-P   and  that 
in'developing countries the average ranged between 13C0 to lUOO keal/kp.   for flu- wot 
process and 900 to 10CO kcal/kr^   for the dry process.     These hiyh actual fuau-es, 
it was pointed out,   are due to  the fact that a nicher water content  than the 
theoretical norm is used  in the  slurry,   in order to simplify processing. 

lit use of additives,   such as  soda ash and water piase,  as a means or 
reducinr the water content of slurry and thus  low-aoinp; fuel consumption was tuso 
discussed.     It was maintained that the use of additives was economically feaskle 
il' the gain on fuel was twice as hiçh as the  cost of the additives  used.     It, was 
ayreed that tests   'u the plant were necessary. 

V/ith respect to power,  a number of participants uiroied that  in  small   eeneitt 
plants,   in developing countries,   two or three  scali diesel ermines  sU-ulu  be 
installed because    of lower installation costs.    They lurther advised ayah,si.  the 
use of second-hand converted jet  enplne ptvrr plants  in developinr eounfre-e,  n-unly 
because  they have not yet  been  sufficiently tried out.    Others maintained  thai. 
these poW'V plants offer  several advantages to-the developing countries,   ineiudtt,' 
i,,v.'f  initial cost,   ease of erection and smaller housinp requirements.     In   Liu:: 
connexion,   it was pointed out that since small cement plants usually exp-.nn   raiadly, 
it may be  found economically advisable to plan fcr the   installation oj   larper steam 
<r pas  turbine plants at the  start,   even though they may have to operate   ¡or a   - o-w 

-/ears at  a lower run factor. 

•j >• 



Jhart IV. L-l 

Type» of Production Processes 

Dry    Process 

Enqueting process 

Briquet kilns 

Old-type shaft kilns 

Process with 
nodulising 

3emi-wet Processes 

Kilns with 
slurry filter 

Other kilns 

Processes with 
raw meal 

arate pre- 
heater kilns 

Rodera 
shsft kilns 

Cyclone pre- 
heeter kilns 

long kilns Vaete heat boiler kilns 

Minlaua Figures Obtainable in Praetie« 

Wet Process     Nodule Process 

Heat of reaction  
Logs of heat in exit gases 
Losa of heat  in evaporation 

and heating of steam .... 

Radiation losses  .......... 
Cooler losses  ............. 

Tétalo ffeee*ee»e**»e*aeea* 

400 
80 

440 
100 

60 

1080 

400 
40 

130 
60 

95 

725 
S SIS SS 

Wet Process 

Long kilns Preheater 
kilns 

Dry Meal Process 
iwMqfrrtt 

400 
130 

5 
60 

•     130 

725 

APf«#P*49Bfft 

Percentage of «ter in raw oeal 
"            "        "      "    slurry 

Exit gas temperature  

Oil firing. 
Dust loss    •*    0 
Difference in calories 

corresponds  to heat consumption 
for dehydration of raw materials 
with wnter content of   

- 0 
32 (12*) 

130° C 100° C 

21* 

7~öfl    fitfl&a 

3009C 

28Ä 

.%. 

*M 



IV.     T-hUlU:iTO:'   •".C.'YÍ.T::- .luí    •• ,\T.V:'.I 

Type::  31'   'rO'i'jíjtiDTi 2í°l''':-ni-'   'i:.!.  Har'rvn, 

l'hi VO   ..i C "UIV    Op.   : S   Vi i *-v. VVÍ'JW   01     t !.-    '•r.riO-r    M'OC' 

'or   '.ho ".nraa'act^rt; o i' Portland  c.'r'or.t.    T1K.IV ?.IV  
+!.r 

;r.own uc 1\v cii-_,  proc-sr,   tb.  sorr.i-we- procer/. vid   (,;.•• 
,1 brief account   io  gi-.vn of ridere procheJüí:  i-'.O 
''Chart-, IV. 1-1,  IV. 1-2) 

•h' 

.'• j :  .1 •  pre•-•:';•' . , 

¡TOO'. . :•. Vf.  T  '' i 

i P"i" 01 ".•:i,,.i ::i.T". u;'i 

.'. description follows of various factor:: ir.flu'.-i'.ci:-.;- th>j ct:oie- o1' proe< .'. , 
che r/.cßt ccsentiül being the chtmical rmd physical properties oí' tir raw . ^'vnalr. 
The raw materiale me y be roughly elas"iii^d accorii^g to suithi ilit,\ a:: follow:-: 

Try Frocece 

Cuitable: 

(a) Natural cement raw materials, especially rhoce with i ryLninur-i v;e.t:r 
content of 7«3 per cent. 

(b) Itera and soft limestone and schist, etc., '-speciali; if the- car. V- 
quarried separately and are of a homogeneous cor-.posit ion. 

(c) Marls of a fairly homogeneous composition, the water content of \,hieh 
is net too high. 

(d) Blast furnace slag, etc. 

Less suitable: 

(e) Washable materials with a high content of silica in the fonn of s t-on-;- 
etc. 

(f) Very sticky raw materials with a relative];/ hi,;:': wat-.-r eont -..L Olayr) 

Unsuitable : 

(g) Raw materials that have to be cleaned by thy florae io- pro—ce. 

Met Procees 

Suitable : 

(h) All the materials listed under (a) to (f)  but vitnout the linitat.ionr 
indicated, especially if the amount of water necessary i" the kiln slurry doe.' 
not appreciably exceed 35 per cent. 

•37- 



;aiuc XV. 1-1 

INVK.T;. JATiON -Jí' KA'*'  '-'áJ.AíJí.. 

questionnaire t . be filled !.. fr eac. quarr;/ 

.-'net ry 

•Vi .-x'.t   -f T'i ir. per ;,<••• r 

Javier te;:;p. : 

/iVr tf> ble : 

Altitude : 

.. ter r.uprly 

Capacity Jí' r'pevp.y 
" ¡ '     r&llwî'.y 

'" "<u:,try • 

.-.'inter tenp. : 

-, bel w quarry floor 

Capacity: 

ts,.-ir. l'or 
ts day 
ts venieie ta oay. 

Rnw ¡anterialt: t.... be included In raw KLU ;      (to be underlined. 

Lüftíince   .f qurrry, "..-> t.-.c crow llie. 
fron i'fijt-ory: 

specially rair.y  .VìVI ::ons 

¡.f.peclnliy dry  ..en; eis : 

hrs day;      length of ropeway. 
"       "    track ; 

road : 

Limestone '.'¿9a 3a.1i.it 

iïnvertlne :aolin 
Dune oands *&»rtzite 
Caral lineatone Clay 
QialH .itale 
.'.hell debris Muri 
Archaean naadstone 
limestone 

Bauxite 
Fly ash 
Earth 
Pyrites ash 
laterite 
Sand 
slug 

pi 
3>".' 

i of deposit 

«carried in the quarry .u  question; 

is quarrying by;    Jlffiiri,:,    blasting»   ripping« 

Sieger, capacity: eu. m 

Are 'materials stratified or nolidî 

layer thicknesr :        c;:¡; dip:        * 

Are layers fina   >r loosely eoherentî 

Are there Joint;; between layers! 3il«k»ess of Joint: »a 

Do ,'ointa contain other materials? if so, which? 

iliiokjit's;'. of .wcrburden:        a;       Consistency: 

lo surface undernc-ath overburden satx-thi Arc there posketsî 

Le ove rhume i. u-od lu raw ¡nix? Is it transportad separately? 

.s nrtj part    i quarry quarried sei»i»tely'.' is tills part transported separately? 

'."ype -'i' cru.-.ier used: Type of feeding device used: 

-ii'iicultlfj fneountered in crushing or in feeding: 

'.itiKt typ» <>/ erusner ought to be U3ed? 

;an mini;:   .;'i> nm fraction be ext^eted by feeder, feed table fro» silo? 

»hat ui i acuities have been experienced so far in connexion with extraction? (preferably see tuilier personall; 
thiü question ; 

What :rsix.    water content givea no trouble in crushing! % water 

••     " " " "     " "       "   extraction? * water 

Are dryers available, and vhat difficulties have been experienced, and row far are Materials driedÎ 

v/hat io the fineness to which niateriala are crushed in existing mill installation, and what is the power 
consumption (kwh t.,1 

A ;>o-kg.  /.ample •-•!' trie ¡min component and 25 kg. of each of the other components should be sent to supplier. 

A uap of tiie quarry,  indicating situation ir: relation to factory and height contours would be desirable - and 
posaibly a sketch jhoving crocs section of quarry face and layer sequence, etc. 



fi)     >.^;a t Le il-.ftl--.   and "1'-, ,     -.;•    •.:•   11    • ri' i- 

:.   '.ntural ..'LI » •'    COUt'-:.1' • 'Ci.'iir.  ii •;'• i r. .o 

-.iurry   • :• '< appr< e i '-' ' J exc-   1   7<';  i • V 

litabl.-,   hut   roc: ill ; : 

i)     ]<a\: -.ateríais calling   for cle-anin," b;,   ^>i>    rlo^v 

u i'1;' 

••i ; "i 

I'fll'  :1 

oí",   or  t i< ' 

-.at. rial, 1 
to   ' !A'  •.: t 

i1 v/Ol arpear í'rc:. the {'oreroiry that the; great ::r.,',ori.¡ ;. 
i-::!.] tnemselves to the production oí" cement hy the wet pine. ,a 
..•o- what different in the caco oí' the dry procure, wht re I ¡V ";.;• >• JO. 

;t lekir.cw: and the homogeneity of the materials, in par¡ icul: r. ala, ; 
-••-ji- . The importance oí' curryirr out thorough lira-.-1 Lyrr ion 
lirai decision in respect oí' process is stressed.  0>e TnhL IV.1-1 
¡uestionr.aire.) 

Other factors that are decisive' for the selection of either the 
•jet process are the access to water and the grindability of th< raw 
the1 wet and. the dry state, grindability beine of special importance 
process if the raw materials are washable, because only th.. r. car, appreciable 
savings in grinding be obtained. 

The Greatest advantage of the dry process over the vet procer:- is the lower 
fuel consumption normally obtainable. Between the best wet-process plants and tin 
best dry-process plants there is a difference of about 350 calories in favour of 
the dry process, although under adverse conditions, with very vet and washable ra-, 
materials, this gain may be lost, partly throuch the additional heat required fur 
drying such .materials and partly in the grinding. Attention is drawn to the 
part played by the choice of process in relation to the quality of the cement and 
the run factor of the plant and it is noted that if a dry-process plant is to 
produce equally good results in these tiro respects as a wet-process plant, great 
importance must bo attached to the employment of well-qualified personnel and the 
settinc-up of an efficient organization. 

As far as installation costs are concerned, it is difficult to say anything 
•in favour of either process; if a dust precipitator is required for deducting the 
exit gases in a dry-process plant, and If the raw materials are relatively 
homogeneous, the difference in price will hardly be great. 

Lastly, a review is given of the distribution of iho three processe:- ir, v«r! 

countries. In Europe, where regulations for the prevention of dust nuisance 
require the installation of dust precipitators in connexion with wet-proc.m: ¡'il! 
and where, generally speaking, skilled technical staff is readily avallati. , the 
dry process has, in recent years, found wide application, except in imrth< re and 
Ilorth-Uestern Europe where the occurrence of washable chalk and clay makes th» 
wet process better suited. (Table IV.1-2) 

In the developing countries, where there is often a shortage' of skille^ 
technical personnel, and in countries such as the United Crates of America '..'her 
fuel prices are of minor consequence, the wet process still predominate;;. 

:iii; 
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Table IV.1- 

AlHCa 

A'ia 

Auctinlla 

Central and 
nov;th America 

Ibrth /irorieu 

Europe 

Averages  Por 
world ac a vhole 

í'-rc'   .^nr;«   M^ributior   of '..'orl-i r-pr^i-, ,   "r, 
'• rocQ::c a;KÎ UeJ;   :"ro?' -;:;,   1 J-T.v.icr;    l'.'^O 

(et :+rally pln.: r.e'i ec-..-;-.icn  *-.ot  i .'--lu'iofl) 

Y/et  Frocc-; 

CO 

78 

70 

*5 

5-3 

Dr'.'  hr^cers 
 £___ 

1' 

43 

£ 

1 

1 

1955 

D56 

1-57 

l->58 

i m 
VjGO 

I96I 

19^:' 

Huraber of Kilns put in Operation within 
the OiTC countries 

Totals for 1955-1'Xk: 

Rurcbor of Kilni put 
in operation in UGA 
in l;,»50-l'»«\r>: 

Wet Vrocfccs 

Ik 

1 

13 

11 

10 

18 

96 

Dry Prococs 

Ik 

í?0 

17 

16 

16 

17 

33 

30 

163 

3 

17 

6 

6 

5 

39 

1JÍ+ 



.-"reductio1..  ! îui-.TA-'t  („•'. B*. ir.;ir.i:ul ) 

ï'.iz lectin- d-alc vith ti.e variOüH  rypec  of pru.;uctio:. .->.!:... •.'   -;:.;   : 
y <•:.:; i vc-ly   illustrated by  draving:;  a^d  chert.,     n! U-t.^t Lv     : yv   .•   . :'     ;uh-:..ev 
'-!- ].artiail'ir u:v -  ar>    di;;ci;.;r  -i ai.!   ¿pe-cial ntte'.; i:r.  ic uni:   • c   ' !.    luvury 
.il:, plant  vurrte    the  :..odt_-rn automatic  d:ai't biliy,   ultu  ;.-;.•   :c:.-nn.tiv    i; v, .-'.'.: 
jji-tc fid   input  rcquiretr.en* r- tciny given and  diseucixd 'it  L.¡:ftu.     v   •• 
r'd lu IV.  -1.)    The r.ajor "opics covered in the lecture :uu   '.?   itdl.u .• : 

1.      "reraratior. of Raw raterial 

(a) Crushers. 

(b) Uash mille. 

(c"     Dryers. 

(d) Rav r.iills. 

(e) Homogenizing silos. 

d.     Burning Process 

(a) Wet-process rotary kiln. 

(b) Dry »process rotary kiln. 

(c) Cooler for rotary kilns. 

(d) Kiln fir inc. 

(e) The shaft kiln. 

(f) Evolution of rotary and shaft kilns. 

5«      Further nrocesslng of the clinker 

(a) Cement mill'j. 

(b) Conveyors. 

(e)    Loading and packing of cement. 

k.      Layout,  erlargement and coste of cement works 

(s)    Comparison of rotary and shaft kiln piatite. 

-'•      -;uarry Enuitment (O.V. Borp;kvist) 

Diu lecture touches upon probier.::; relating  to the  -uarrying o;' IíIM.;; .one •' nd 
day ori;,,  these beine the tvo most important rav r.:ateriralc. 

Quarrying is defined ay consistine of a number of operation',   ir.eluo^..c^ h : 
tripping of the ov-rburdeu,  the  loosening of the  ne-   it-'. If,   ltauinf,   :í'^',¡i • 

. . • nrijnary   crushing. 
.i+l_ 
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•Ó,cc 

i 

I 
i :1 [;<. r. •     11. 

  •   • •' >,ccr 
•   • L'y-CO 1 

,915,CCC EM. xc 

¡U at arai : rxrav H •uirc:!:.; nt.j  I'.T -it anr; ~i  tarv   Kilr.. 

Üf.-it    ?' r.^ur.Dtun 

.-in i"i, :.ilr: 
H't;,r,'    iln,    iry orccccc 
¡^-t-vry ;;iln,   ,/et prcceaj 

-1'^'t -iln  
;- ¡-ary yin.    ¡ry prceoc; 
vtca-y   'lilii,    acau   prcctüü 

70D - 9CC kcal/kg.   e] 
750 - 9C0 

i¿co - 15C0 

15 - JO Wh/1.  clini- 
Li - .25 
14 - ..'-.' 

g, e tu cr Installation in uJ.ll.IM,   (ig£k) 

IS1? kiln/1^ai       Hotary Kiln plant. 

H-ìfiixiic n^tallaticna  itici,  réfracteriez        J,. 7  " 
au. etri cai i-vui^iropt  ,*,' 
BuiL.ift;,-,  .-tere;;  UHM  .-.ile. 
laa^allaLlun ...    »  

'i.n 
1.5 

7.7 
I.*' 
5.9 
' « ¿ 

10.9 17.7 

5.5 
Ì.C 
3.6 
1.5 

8.5 
1.6 
6.0 

1ÎTF 

••neciile iaeray H.  iUirc-ir.ont,   - 
(:;huft) 

yìi/t.   cement 

Cru. liir,;  installa 
:--'V "iitl  .... 

¡i   ¡-   'ini.-,a:;x,.i.   . 
y Ir  

'   :.x V.l  rill     .    . 
i" •liì..-r-.-rt,   , ta. 

ti., ne  . 
 • ,   , 5 

./'<"• 

5 
.."'C 
5C 
1C 

kwh/t, 

_;o ••-.v.-h/t 



U e tur. 
r.r     r ti..- 
L:r   "t  ru- 

ai. 

I, .'!• 

r;,-    -i-f ;r. •   eli"   •••; 

•-•••   1 r.'• 11u i;.-. 
-    rit.    Li/     fi 
"'.'  '7       !'    Li.. 
~r.  Jti-r.     ir. 

1.        LIi.-x:-tTr.r 

('0       tri.iMiir., • 1   '//Ci" i l.U'r ;c r. 

1V
I"':or  :'Ctœ   i^ncrul   rerro-r;.    t!:c   l,r:ture    -on-, 

-.•:.',. Line:-,   i^vkcr^er::,   hulldczerrs  am   ::trrkcrr. 

(   )     L f.t;cnir.;j  ci' R e;. 

^ftor eux onerai rerr.„rrr,   the  lrcturc.   : i ..-,,-- -. 
-.n.anu.i.n vita ì.lartim; fr:r. tho  ooint or ye'   ",•' 
•'•  '.i   Handhold  drills.  njht an.,  hc        .,u .^        ' 

.ìrcurren,   a;.  L:  tho   uro  -f «icbilo   ,iril|  jt.,,.-   r...r;,  (.     , 

•-,   c.'Uiuœnt i'-T   üreet di-in;  in  the    uarry ì'/nt ""•••. ..' 
:-Mo,'.etvi:cel excavators,  ml    f e :uirKc-nt  f r ripnim.'      '" 

(e)     L:adinrj 

_        -ter rette general rercarks   en the  crrider   'U' lr-dJ-.- 
.riven una electrically-driven chcvelr/front'cri« l^r"'. 
discussed and acme vie^s put forward aG te their capacity. 

( 1)    Huulinc 

Tiie  use of ordinary highway truche ani  iumnerr  ir  di,. 
^-.xn.j,   ropeways,  rubber conveyors  anu  nuapc.     ' 

> :o;_\ • ! ] 1 ! 
Or. 

^ v< ! 

•< vi. 
• •  • • i 

the   u:-.f 
mi  tra;; 

••-i   die 
•avihr. 

;< i - 

'   i. ; 

i;;-;f   i,     .Hid    tin;    tl.-f      <   f 

(' )     Primary Crushing 

_ rue effect of secondary blactir- ir .¡ircuosod -m* -Uv 
• i courriers with big gaps. ..ul example is given of tre di -tr 
cc.tr  ana  their variation with the  size of " primary crusher. 

1 f)    Dressing 

,,.,,th_L• ""Grade stone  can sometimes  be nxtde. exolnitable  t,v f, 
-cthcuo.     ,icnticn is made of sorting,   »iering, rcr-er.in-:\r,' 

Clay 

;  ir 1:. 
ntitn 

r. 
ir. 

Un    . 
!'l .  *;:••: 

!'  <•* rt' 
j ; r.. 

•n    narvt 'f  fc
1
iUlfBent useii  ln ^ P"r  ir  ì aricallv   ti,    :..-,,,..  -,    ,, • 

í<r ?"   ;Phe leCtUre tcUche^ u^n G^ «ore- meoia,^,; e'ui^nt     - 
-ill  ) "'   bUcket-thain excavators, and   -rain-     r.  >, rt , n-  nwj, 



Lc'/'ic'....  '    • i •:•/,.. (V. ;.n) 

i.' 

*J 

tv*. 
ÍK Í 

i.- •    ]/(.ttur.'      r ^ :\.; -..•;. t.h •- . j i i _ 2 - * ".  re-vie.   • ì' the    .cvcl',: s:.mt ' :' driving rr.cth.vj 
.r  (;f.:..cnt"-n.u.^r ; v.ucnirxry,   -m .   \c."   cr.  '•.    viccuj,-  tin   i\ll.v...ir.,j;  tc^ic-n  in   ictuil: 

1.        hit etri'j   . 1  t:.l\. 

4. 

(.-.)    1,.''.   rr.i.ti i\;  v rru..   ... ILL t:r;. 

.. yr.^Lr iv. UJ   iru.uctijr. rr.ot .rr;  - 3li'->-rir.,j an;  c  uirrcl-eu{;o, 
,'ynchr .rr i -  :-.* t rc; 

..ync-hrcne; ;  in, ueti n rrxterr", 
V • ri-.ble-::  c eu  .........  net"', rv.. 

(c)    fh,ci:iul n  uircir.ent:;  fer v/ir.din[; inculai  r. un-J for beurir/jr;. 

(   )    V" ri  UJ   type z of mct¡.r end-..urea. 

(   )    I . a'irienc;  and ;.-.\;c-r fuuter in re-lati cr. ti  lcurt en motor. 

ij>: ctrietjü.   -,-tcctvn „f ;; t-rn 

(•ì)    Knife  evitane:; an"  fuaes. 

(ì)     .ut'-r Eiut. J e r-ircuit«vreu:tfcra. 

-dturter;;  r-..-r ... i'. . h kro 

(a)    Oil-ccolc-.l   -t^rter;. 

( i )    Li   ai *   .;turten;. 

( •)     Aurtcr.; und ra r regulutcrs. 

Interlc eh ì.ttucen   :i.c it -circuit ir,; hi.vi.ee t ; i Carter ma ( i regit "breaker 

(;)    .•   uer.ee ir.tfrice; between circuit-breakers. 

I'.vi-c    f   : t-.r¿ t..  ve   .• e-rr.cn ,c { h < r hiifrrmt e- ¡.u-nt-Jh hing Machines 

(•- Ì    Crusher--. 

(bi   :::ii. . 

(   ) i   :.:>rc-us'.r-i.    ih.ahir^ conveyors (  Ith hcuvy fly-wheels). 

(   ,       turi' hlln;j. 

() :-.r.ü. 

( '; I" vu. -ori't :;.u^ï.i:-:i. .,;. 

( "i IM I-!    u.:-n..l"it.: '. 
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..••  -il    -iee.te   -   K-.   Lf:..'i   >.   '.       •.        •<.•!,. 

: .       e j.nL..    »   .;.   i:   u r.e'   e   :      "' ! 1       . e . . i.       .••• - ': " ' .        . 

(   )     I';, .•. :.    e ; -, ,:    '-,( :\  1 i.   -u.     '   .      > ee.1   r.        <'•   . 

e  nii   1     :::cl. . 

(t )     ..(..c. r». it:' Iv*    tuneien    :. ' OJ. i..,:.;- i  v. ;   •. rie. 

(,')     ¡>:;ienjien  v,i' eat/Lee. 

(•.,)     li" tccticn  ?f cables. 

(h)    E.'uc t'aient; ahoeifrj lccatirn   ' i' cable-, 

7. TEtal D&cune1 on . cyer 3u.pnly. 

(a)    Lessee in Meters and Ea-jtribi'ti-r. ,e/etes. 

(u) # I'ev/er factor e.<:: jue orient; 

C ndt-nce^  ci' Gyncer^ïV   e mill met vir,. # 

8. .iddi.ticnal Electrical Ecu! ¿ir.cn t- 

(a)    Elrctrcctatic Eut      licet;'.L-. 

')•      Control Pénelo./.iV' b.bli  r- nr.crx'tn: i'-X' E<   uenct.  in Lev Re: ,  e-re tf 
Central and Inntrtrc-nts -•UyCTraticn 

10. Lfohtinfl Eriütullaticn 

(a) 38O V.  lew  teneicn ratera er sf-píu-a-i- li.1!.*. I.:--;  ^ener-rie- r, 

(b) Hand lamps vi«! extra leu tender  i'jOV.)  Ter wer. ire;!-, m-hine 

11. Maintenance cf Electrical Outfit 

(a) 'Kztih¿ cao E it. 

(b) Personnel! 
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1 1 •J.    I.       O 

I     ) 

cr-yy !JUT.' :t 

rU;.(:„. 

•If. uteri;     !' hull 'i-uinju,   -'arben bruuhiv.,   .rauh lulipr, 
f>r ':r.t( 

nburtu   and  r.o-v It euilr 

K 

i.'.tunr.   i_lL.ir.Lnt.; ur. •   e ru.act  ¡-lece 
aid,, G. 

*    C Ll'f'J ' t-hl'r-'ji (-Ï"-,. 

U .'   ;;t'-i ter: 

.pare ;;,' •„ ra and firouit-nreauern. 

f"1- ule;'   Jïl'!   ünlicir>{!   rut fit. 

(   )    ;•••< ;u.la_- L'IL <nln¡z ri' irioterr with blower. 

(' )    *;.x;.u-ln ;   i.    oil inj accordire: to maker'.- instructions. 

(.')    F  r/laeeir.enfc  ...;   .. vn cr^'bon bruohe.:   and repair ef commutators 
und nlip-rin-jn. 

In O'.noluci.-n,   the lecture  emphasizes the  ituperiunec   of t}-¡e electrical cutfi 
t...   the efficiency     r the coir., nt   niant as a whole.      b;e efficiency of the plant 
depenuu l^r-ely up r-n uní atorrante-¡  product,   n,   hence  the  advisability of 
in..:tu Llin.j i*f c jni.^cb  hijh-clauj m~terial   lee-jj: ned tc work under difficult 
c nuiti,nc;  initlul e.-uto ciu aid  not Le  ti.?  first  consideration when decisions 
are nade .      ul ;>e.e;jrle precaution::   di. uld be   taken te prutect werkers ajainut 
uccidenti:.     tilt   oufe by ef the   lie' ! inrj installations is important,  as are 
telookax:  installation "nd  er tr-efcien uruinnt iijiitnin/j;. 

uniiury t f ]•• Lueuruden 

' .V 
ji. J 

'••4 

..ter discucir ;  the ce reparative ticritc  cf the wet and dry nrccCB.es,   the 
participants concluded   that in developing countries,  unless adverse raw materials 
and  hhjh i'utïl ce::ts are ajainnt it, the v;et procesa ic tc be  preferred  in the 
initiul sfcu;-e:i  up e eurent-indue; try development,   on  the ¿rounds  that the operation 

• f wet-,'i-í'cr-;iB   »lantn ir; simpler and it is easier to obtain better   ¡uality cement 
In  Udì;  cenrexien,  rei'eren--e was rruuk. t-.. the  pcsoiuility of shifting at a later 
*tll¿c  »''•<!•»_ tin   w. t rrecctiîî tc the dry process as the developing countries gained 
rr.or«   • xpi-ri.•nr-«>     There war;  c-ntc di:;euc;uLcn of the probier.« associate'! with such 
rhift.,  and  .-.,!!-.o  participants expressed doubts,  maintaining that meet developing 

-40" 



t LU:      ';]•( 

'     -i-: '"!' "   ':-    '••     ire  -' c,   ' . • - •     '     . u.  ; i  .'        •   r.  .        '    :. 
• ' '-    '       "." T -   ut "   • ':. .    . . .•   -     '..".i     ••   :c     iv :   ]•        '      • 

'•••    • •_ .  i •. •. r.i u".11-,   L ' ••. r.    •.':••    .. 

1    '      ...U"tixL,     r.Lj    ...C.Ci       _    CUS:   <;''•.,        •,      i--..,. â-    ,.,    , -,     ;. 
co-nt    u'   '"IT   starry   ::,   ••< • u.c<   •   c      ; i t ;• t :.   b '       • k ••  ,-   . 

i''   '   -if    .'.Iter;-,,   Jr.     rbrr  v   i-c  n  ci u    •..:;  j ;, L  :• Ob   - 

or.. >;c i,   !: oxver,   t. :•.•.';  be-causf    . L    t-x   c:bie:   nel !       '   ; 
coese  :...•;/ enly  li-   .'  ^r.'i  < c.n ci-.x!   v.hc r.   th    , ^,rr    •   >;C ,-e 
1 b'   (   '-' ••-   '|-    !•<••• i" C'fnr)  e:i ;  iixl   X etc   ir.   -iL."     ci' mu.'   i, 

;-'-('    "athrr  ¡ighei   -..ill,-   vo   u.; rol   l   r   this   cr-fess,   IT  [.  ! :;t    ..   j_ut 
.'•evi   oir ;  (-••• utilrios. 

to   •  nneoicu vitn   Lcc  a c   : j."  ..-.i-L i't   . llr:..,   iL   .   ..   .t. r.  -   U  •'     ; 
Ai   stub cl' ctntrj,   er-._. uscii n caeos   bro:: chart   bilns,   see  ff..." 

i inj  ;.:•• i ¡UT';   in   .ibeub !'((> edery  hilns.     Tir ca.1  rit-      r 1,1,<    ••.]._ 
-.-.   • .ir. < esigr. with u unii; cape.ity  .-f li o i-   iPo  tens   :cr .¡-..y.     lud (Mv.uu.t;   n   t- 
'"- •'•   ^':X:   ;r-'i'-t"    r slightly botter  than in rcteey   iry  ecser s-   Y r  cacci tir-,.'   -r 
x   ut 1^0  tene  ner -lay.     H vever,   f-s-r larutr cacaci!; le o,  ... f   x ut    en  t., ne   cer   i"v, 
buoi f'-ns umptj.cn voulu  increase  slightly,    (bo1    uality ' x eh < , ;.   enthrueüx,   ;;-, ' 
xxd  in ìTic-t cuses   i-at  lever . uality tv al nucí: e,   lignite na."  > eon asce vi..Imi. "by 
ceci.eis  effect cn the     uality  cf the  conçut,    b'i r     1;;   beino u ne   <-n tee  uco   -r 
i:'.  uid   or gaf;  fuel  in  G huit  Minn  hut  it  it;  ;;till   in  an e;;e( ehrt nl.u.l. etn.y-.     'h,ll;;, 
in ^reus where  thecje  fut lü arc cheap  and  abimdunt,   the  LihuJ't Li In  .;uil'l   be  ut .-i 

•li.: ad vantage. 

beili reouirrrrento for tlie  cuieratorn  ci' ::haft   eilnn v-uil.t   be  :   .cut   ube  :\uw. 
co i\r tlie rotary dry process,  i.e.,   scn^vhut inpjiier  than ber  the-   re-tary vet 
'uv.-r-eas.     Shaft kilns  are oar, y tr.   y tart  up after ehut-b-vri;.: ani   c-ueeeity    uleu'. 
and  acceptable    uality are usually  .-.btainctl vi thin a   Lev h.ure,     ri'^ntt'.-.l - Y  tbi 

•uality of the  clinher  pr-alueed may^   hevever,  be  .;•• ¡..ei/hut mv- 'iii'.i'iruM,   bi, in   ;n 
the  rotary processes,   since in the   latter it i;;  p^aübtr  U. adjuot  üK   burnir." 
or.:.cf. ss  te possible miner deviati en.-;   in the raw u.eal mix,  obici;  ic iv,t  p. ou U/h 
in cnaft .-.ilns. 

I:. \,as generally agreed  that   thp  shaft Liln is   < -nly te be   Lvr-innuL   p. u- 
-oall plants,  i.e.,   in the range   of ICO tt. %0 t-no   r-cr day.     .uheVe  LbU.ofo  tms 
or year,  the rotary process is definitely preferable.     ,i roevf-i-,   siiiec eei-xt 

• "isumpticn lias a tendency to increase rapidly  --neo   pìouluH.f u hue  started   ¡n un 
:iix:ii,  tiiis  capacity ie   often reached   st  .ner than r-;:p< o bed.     '•' v/ever,  ••» nbai't  ¡-b'n 
ci ant can also bo  complemented  later on vith rotary  ; litis. 

..:: regards the choice cf prciieater syuteir. f r  tho  dry pnoccu,  it vac  r.-Jnixd 
.ut  that each case requires individual study.     :bi:.eLucer; a fimi  :u-lut,Hn «.ran    nly 

•o reached  after a lene period  of  actual operati -n.     ..::  ah;ays,   c-;uiprr.(-nt  that lias, 
eon insufficiently tried cut should he avoided,     letta on the  perf" roanct: •• Y neu 
'."stems can be fcuna  in current professional jvurnaln   cucii as Zotnent-Kol..  un-i b ire;. 

-by- 
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.1.        i '.".T.i.v    e 

1 i       •) •   i'  .     •].•    . Lr  '. 

'    •   •   Lae:    ,..<    I'.'-J.)    !.     ;< t_t I'L- ! L;    aera   f  '.Li    - -¡A     ".r.     re.    'ire     rare   * c re i 
!'• i'  •'i'• Ji".'..r:,   "i"'!':1,,   'ii   I-!A'   ;t;.' r    ' r, '.   ;•  n.. ;.: .pti  u     L yrjoaie"  t   •: i c : •   Ì     L, a.     I 
L* >      i.r.L   :'.       rly    ea.    .ill the   "1    ..   •   ;(-tf"', ivry  ;L   ere i\. a-.. lc.   ' J. L< • •-    it  ia   ,.:., r< 

'•    '•  1./      '   : .Ì L'. ' ..*'!.:   b      t'. "(.•!••; I'.!        i*l      :.|i !•'   ...111".     I"'     "iPÌitV    '\U't   eie''1.'. '.".( :'   :..'i' '.^i-.r..,     '.' 
'   '.       •'     ''   ' • •   ' i"' ' !'.!•'    ii.   '.."•'  ,.:'V.u i'-' • au'>       '    . •    i-    :  f i. • i -j. I   .Arret,;. 

'    ".•"•..i'-:.•   ;d...-   -ii". M' :     .f -Lia  M' ni,.)':.  A .   i;. rae   araci      ir.a.   clinoor cay..  !.. 
- ;    "(• :   ii    eec       ' á,   '-ve!.  >o:der   .'cry  hurt1    "¡v'thae.     ..  cu. u vili  t  rin    n  trp  • r 
'Le.    r'i;'    '-•     ¡ '•••'•    '•••.'   e,, et.    the  rei.      '. .\.e\\.r:   iL  i e   ort   u" .ir   f. r al  le act   ~..ù't 

'   l: '••  "l  J"
!
 '<    i-    !•     '''!' e  ':•  vi',   -,     idee,   'ciA-   ea.a.e<    clinker for   i¡     .i::< - viti.   dire; 

*'•::: .a.t eie dl,   ''V.i  ". unii'- r:n wu avo    '.ulity  te ^uiiruainea.     !r. laryer  piante. 
'•i'    ara   .f  '•  nrop   r  a/, e, te tra:  Ir:.::  udvantea,.   : ve r  the.    vt iv eau   riar.e   sy^tc:! fer   >.he 
trenaa ri.LA .i- n    ;' -linder,   the  crane   cine!  the _ie ; roeary carre urlati. -r. e-a-di eeìnu, 
raLaer   (.-/¡it.li.: "le/e. 

In ernneaion vith    uarryina,  yurxeue n.rthoüe l'or the  re• r. Vii  -. .     7<:A:auio<.;n vei 
¡i.xueaea.     dater .jete vere r:ienU   neu  uà  anc  reach cativa,,   -inj  it vue ivted   that  a 
;•-. •'_.'!   irainaee  ..y:;teiì: ie  eracntiut in euch cuece,     lar./.  b-Jlekvxra ,   ;.r,ior: uà   the 

f'utf reiìlur 1\i'  and d,   h uve-  i oen ueeu   :eaoce.~,r. fully fer rL.epj.re in» recent years  in 
the '...Limine  > f lineato!'-.     However,   thic rnethed   re  cnly p-raudo   fer acälurc-a trennt 
Lire..'tene   f- und  in lairinutea  etratu not ercee^'iinr ..nu ia.trc in <.\ etL. 

Lhe  ('¡iiic:   - f fe:eleeivei; uce ul.:.e   'iecuoeeL!.  end a-ejneniu;:! nit.rate vus c- Kif-eree 
vile c'iivenU   n-.'LL itolenve.,    Mention war r:ade  ¡u: the  eue-cete:; al    i;e   cS amcniuri 
l'-welo   ei meint   ;  viLh j'ucl  uil.     It  vae   e ointe ci   eat,   he\.<e/eie   lhe.'    i ^:   aee \,-uih 
huve   t.    .i   -en.  -.r  ite c< .:,L ae  e erv.rou vith otiicr exeleeivee.     T:. \.\,.v,  :.lec  nctee 
Irei  e .1.1 1-:;L C- n'  Mue tir.; j  i:ue   teen found riere  f.ffieient   than eireultenereie  Lluecinr 

Ver:h re  -reni. dr.  u' hen^eLin,; material in the ..uarry -aere diecuece'.    .. ..iieecicr 
"•*>'•  fait:t-i   r<•.*/.'.!••.ir; t'C   eiuxiieur. distance 'teat  clay ¿lurry car le   rjUÎ!.ee"   (an  one 
¡:CUUA!  af  trane,,. ri )  ana  it uno notée!  that thei-o ir actually ne aeelinicul lir.it, 
H veveia   there  :ie   -r.c  por.r.Ü'U   disaeivantaGo  be  thie teethed,  i.e,   the exiütence 

j' v.'-.re \extur   la  t-*    •.lurry than i3 roauire;a   in  ^e precox. 

To  '\.yara   t' electrictil e aìaseent,  r.^me  diacuncien arcce  en  tiif^  advanla^es  ef 
a tied,  Leaei. n riny vita wain feeding  trar-i'^nr.erG lecuttd at dihfei-'nt lead   'entre 
iL ear  n-. intc-'l  cut   that  a t'reah^tun in any ci.'   ui.e  iranoi' .rr.e-rr:  >.r  ï< eein'' circuite 
na.  .!    h: l:eted eitheut affecting  the   aupply  t„  ether t>'an.:f- r*r.e-)'G   connected  en the 
rire.,     it   vae n.ted that   üiie  •r.you-ir. is re  laae'eal only in the  c-a;;e   c-f laryç unite. 
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TX 

'I'  •   r.   :v ••: j ••;. v 
•l'>    I.  I" 

'•'•'.'.    ;.    il.f (   '      ft    ''hat    !,!.e^t-    P    •"..! ''h. ':' :    ;.,'. 

u/'.   .;»rii'  ",-  . >.   . L'  • '••ci'.-ì.ui   !. -ri     !-•.'. lr.t< !•.-•.. 

• -   .',<;'.   1 t  1:.;  •. :   n. -ti   i   that   tt.< y  '..ill i- 

Li.».;    u':;ci;.i:   .r  the eeencraie  i'eu.sit ility   (a.- •.! L:;t.inre   tv i. LI (.    ¡.i 
.-    i    I    -r' 

,-,   .    V • •h 

•¡ L.. '--¿.vi   i     '        ; ;    , • 

.'•*'V   ei'tvL   ',      J ; .V'. / i,: i :.i, i,:        .i ,    ,.•..,-   ¡.   '• i   •   '   • 
.-'.•   lui'jc,   :i t   íJ  a 'l «¿o n;nJ .• in att-ma-OLia^   ol'.uaa- ala n     au't-1 i  •, .•   i. 
'•     '-i: con*,  .-j'  predu -fci; i,.     In the  dry • r  fea;,   ÍKVivcf.   ¡h  ...ay I.    í'.. . • • í • !> 

f triaLly when  <d:f   ^cicenta^e  ef 'if -t-l. ¡a;  ic  hiyia   deperì, ir.;;    i.  i..1:-    (y; 
.a-ueriul.     There  va;.;   r;-_ir.t:   d.iae.UDüicn ci'  the   orci'let;,.;   that  ari::»;  if  ta' r' • ¡ : c •   t, 
r'duct ai; a pctüLih i"f;rtili7<-,r,   cvixy, t.-   variativi.;  in yurity ur.u   Un   r< 1. advi 

ir.oer.VfUierice   el' itr;  use to  the  l'urir.t-r. 

ReiKfen.ee  vai.;  ulr     ¡aule  t._   the  prceuetiu;  -j' fnecLfi  r(-!i;ent,    ff•;    v.  aa:    •:  .... d 
that  the chief au liti  r.: 1. requirements are additional etiles and  ya-..i-a t   uit>a>.',, 
in r».'n.e cuses  addii 1   í.al ruv auterial irxiy also he net"'.C't  thy amcunt vatyn.. :  l'r t 
ne type  Lì special cement tc another.    Thus  fer vhite  cement,  nirv   Li tu •.-•', n«   MII.I 

:'aclin are needed, whereas  in the euee of rapid-hurdeninv cement,   tin   rae • uU rial 
used is the same hut the grinding is finer. 
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.A-J-íA iï-i u,'Uii"! 

ih':     i Kl l'w'PX'ti/ H   tt.    IX'!     1<  1,'tUJ',      U:  : "J1:A'C    tiiUt    '~'M   ¡ '  _ *;-.d    •"!.".' 

( Itairvx   fr<x. ••   previcuc t<'?lxi'vL  and   i .". r.anui^i   survey 11 • at  u 
/oi-!:,'.'i un<":   that   tho rxte- urd  -^upa^lty cf the plvxt •     :•   : 

:-ot.;  cr. to "o-nsider irxar.r   'u.   ütcur.irv; tht.   ..quifrrxnt t-xd   cervice 

.rar.v kac   c<cn 
:.    :}.•    !   •*-..] 

K-'ireu. 

1 •       Fropcsal and Cuetation» « 

F«.r  the propecod plant the follovinc -quipacnt and   services are    -rr-t.   -iv >. 
(%&le V.l-l): 

A. Machinery for cernent production. 

B. Equipment for power supply. 

G. Auxiliary machinery. 

C. Civil engineering work, 

E.       Erection and startAne-up service. 

The luestion of the availability of tappliurs of '-quir.ment and cervices is 
iiscussed 

Gpoci.il ,:.ntion in made of the information (and samples) needed ty the 
suppliers of the main machinery for cement production tc enable them tû design 
machinery c cording to the requirements  (tstle V.l- ).     A comparison is made 
between the quotations required by a cc-'.pany wi<;h a highly devele ned technical 
Organization (quotations from severr.l clacae& c£ supplier, own calculations 
and execution of civil engineerine; work,  eto.) and the quotations required toy a 
newly-formed company without any technical organization at all (turn-key job). 
Munt ion ie trade of the normal extent of quotationc for equipment emd aervice from 
a main supplier to a company ir. a developing country,  and the possibility of 
collaboration with firmo of consulting enpineere. 

•"- «      I&ln pointa of contract 

The extent of the order.    Possible limitations on the aofuisition of technlc« 
desirable auxiliary equipment, owing to the limited funds available»    Äs 
inadvieubi lity of installine machinery and i-ontrol equipment more complicated 
than the ¡skill oi' the vorKtnen available at the site allows. 

3.      Times of delivery 

The delivery tiire uf trachih»ry for   '   •  r   production should correspond to th< 
tit.ie of compj-etirn of the M vii engineering work.    Order? for au>:iliary eq-rlpment 

•5C- 
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•i.; uL í   t'' pltfed   in  ti ru.«  to  fit   mV  tno  i»"\ ;,::..    J.^1      \:r   ,        ; :..      ••.   •• ;   > 
. 'iii irr- ;-j.r.'l  '.achinery and the  start in; :-up .-i' TI.<   ¡ iard . 

h.       I' riü.. of Etiyiiifcnt 

•Ù lVrenc«:  i e   rade xr  vari'^u.-'   i'(.\v>r   cf pay.i r.i-,   , r.  :;•'•* j -u!--' : 

ii.      Cash u^uinst shipping document:;,   raid tut if      ;:.puj.,, '    a.auai ;       ai 

B.       "redit obtained  localLy  i^ormeiviiil  bai.KC,   d-jwL-mu i.t;  Vara',  >í a\ 

0.      Credit i fctainect  from international ortfunizrvtiür.L,   ':./.ìi-• <1   Pur,  .   !..,•••'. 

D.      Credit grantee  Dy suppliers  (possibly ^uuranterd by /ovf rr.t'.cni    -i 
supplieru *  country) (table V. 1-3). 

Table V.l-1 

CEMSKT PLAUT INSTALLATION 

A. Machinery for Production (crushing seetion to Packing Plant) 
'' ' * 

(a) Main Machinery,  (crushers, grinding mills,  kiln, other special tqulrim-nt). 

(b) Stationary handling equipment,   (cranes, pumps, conveyors). 

(c) Electrical equipment for (a) and (b) (motors, owitch^far,  control pune Is, 
distribution boards). 

B. Pover Supply 

(a) Power Plant (fcydaulie, therMal, Diesel) ^nu/or 

(b) tmmîorMÊr station with main distribution installation, cables, etc» 

C. Auxiliary Equipment 
• ü 

(a) Quarry equipment (for drilling loaling, stripping, «t«.-.). 

(b) Rolling equipment for transportation (heavy truche, medium ur.d li,iht 
trucks^ nobile cranes, passenger cars,  etc.)* 

(c) Equipment for workshop. 

(d) Bquâpneii* for laboratory. 

(e) Water supply. 

(f) Fuel storage. 

(is)    Sundries ofi'i ••   equipment, téléphonée, etc.). 

•51- 



i. i 

i       ft  ' Ir 

• •   T 

V*-»!*!'1",.. 

»;t, ;nt,  r*;ri«-'. a-'irrlnictrati^n,  interdi,   -.to. 

Tafcjj; V., i-.,_-, 
..  ..i. .».i .i í ••«— 

lUFOnAXIUI ilKr''.'.--'ARÏ FCH I;:3I3Ï OP ^IH HM3HHSKÏ 
TC:< FRí n-cíicH OP CHIEUJ 

"it.nt.-fal layout 

I- j-o.-rnpnl «til wf <vf plane aits, r-.lviRi*. railway,  roude,  etc, 

•ït-1-pi-.-uuu-.i, altitud«, vind diruc-ti^r.   vat^r prf-cipitation, et-, 

**•      CV"isMn,-, .'•• i-tici;.  .--r? l-ál-1   J» c-tiçr 

fi>p.pi*îs '"¡' ali t!\f- .nv «raterial- t .. te utilised. 

Inrnnrntior uLö-Jtt r*tuml hiauiJlt}  in raw rraterlal.,, 

C. Rav Meni  y Slurry 'itt.-i^gtf 

l»for:ratt.m atout the .nantie;,  jf 'rcment to be produced. 

D, Kiln f>cjtiun ari l'Xiil Frt-raratior. 

"v/ir«d Capacity Oí  Piar.-; 

.'acijîJ •:•• oí' l'Ufi !•!• technical carácter iü tic:; of far,;e. 

s«      rvwnt LUI &.cti"n 

c -va Litige nr i-oi..»?nt te be produced,  (types,  fimwteeaes), »né #eslr«d öutpffe 
il'   •'Rcì.. 



.,.-*,       I 

>••>      U':lL       ' 

(   ÌHT Ui  Í ; '."     ">'  ' <•' "''    "'•i ka 

iU;v   ->Pc--.*ax  li i', r ru4-1 

4. 

si 

1 

Cash pftvritini  to a-ap^lier,  paid out of eor;;any 'c' sva-Quui...; fvr.di.. 

gsaiselg s 30 pei* cent at time of .-»ri't.rlr.f;, 

50 mtv r«nv 6 xonthc »Iter order, 

30 -per cent, ".uceccrav^ly a/'iUr..t ciiipr*"'    •'-'"-'•    — 
ilutarle lr> to 15 -.»•nt'.ie af+.or -•-*..-;.), 

10 per cent afUr fulfilment  -1 iv\Mi.t.tl •;. ruavuriv •. 

B. C&ci; pnyuent to supplier financed lcrolly. 

local financing frcr ecr. rravcílai h«nkî3.  -k-volcv:-t.t tar-i, <*t,. 

C. Cach pa.yr.ent tc ovppUer, with credit ir- >n ir.t-rr.atjor.al   ".-;:ur.i-"-+i=.r  . 

¿&«i&&lfcpi Xutorr&t J.onal Bxr.;:  "•.-  u.-c- nct^a-.t .1 < r -iwl F vi U   • -t 
(\/orl<": Bank), 

International Finar/-':. Cedrati 3n, 

Inter-íV-.óricpn tcvel&pnent Ear.k. 

D. Credit granted by supplier» 

Such forms of credit are gMMraU^ ««ported by coWi*wient mgürrieb of t!v; 
'-•uppller'ö country* 

I '))' 
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,   ,.r,K  ,vrr. cullir:-  Ir. tu:-ï.,i-.    i-v vU  tlv-  vari-u, 
'-."; t."., vhich     • tf :c:,- Mi-  uoc:,,^.  factory   -;eed < 

• +/-rt   •,!,•  ••• '-lint    f  ~-h<'- ovocr   ir ,V: - f,        t>   ••.i'"*   i"('  '--teñí    U.I..  • .., i/ci.o    i 
',aXAU   ,.;,n.   tf.ut  c rctit-,1" u f,..cnt factor;,   :ra^t   r.< 

n;.   K.,^   ,.v,t   .vvi.v; the  .ein ,,,-i Lene  or ,  .crxnt  factory,   -livid«! up 

, «•      (tv   i'i/Li .vir..;  :• tì.ì-u"   iti.-'-:;; 

( ¡ )    £ •- iiu-'ti -T. . achiner,/: 

(a)    Kam r:ecl.inery, 
(»,)   Auxiliary machinéis, 

(j)   Motore vith uacondary distribution equipment, 

IK}    :jundriec. 

(2) Quarry «squipnent. 

(3) Rollint; equipment. 

(k) Equiptnent Tor th* ma*hi» «hof* 

(«;) Latorat-ry i:uuipment. 

(o) Kai., -over distribution and power supply. 

(Y) TrartcpOT-t of equipment to plant site. 

(3) Water oupply. 

('))   Fusi oupply. 

(lo)    Civil ^neerlnc work, includine»    intwial tnd «torn»! ro^f, 

lcjVt-Llin/%  i;<.;ucra,:ei ar.ù drainait;. 

(il)    uponinc, :;i' quarry. 

(jU¡)    titelt loa work» 

f 15)    Stftrtins-up anâ running*in» 

AU them item, K*y te Stated In ft «iWSlt orte-, «lieh £«*"*"**-- 
•turn-¡¿jr Job«, or they ttmy b« divided up into m mm or*#n üB turn, or mu 

more. 

The lecture then «matters the ftwibility of the various mys of ordering 
from the uconcmieal, financial, and practical aspects. 

The* ivtu-, re-ir-wö ways in which seme of these it«-ns ttay be ordered and 
,«ppÙS tyl'al ^-suppUer, to the «aln supplie-,, or directly by local 

-uprl'er- and cvntruetors. 
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nie:1. eonctiion,   th..  '.rJor    r the 
-voilier. 

'.-•     i"c. .-i  H. .   . r. 11. 
f ••tit/act. bi-v',;i oi   th. 

l'i.- lati jnc'nJ .Jvüjrlif v (k.V.   Tcl.h 

»"early,   the .vmplex wor,   involved in the Ue i.    :ov< . t ¡   ali • ;   •,...;.•:   :••.- 
:•.  i¡-portant  in eUabliühin;; a Portion1  co.-.eui  fa-tor;;,   : ret   ._<   i :a vet< <¡: 

(a) to a special tea*n of everte vithiu the: orf..ar.ination:    , 

(b) tc a reputable I'lrm of consultine engineer:;    or 

(L)    to (a) in the initial stages, and later, when the projet hat  aavan.-^i 
to a more concrete otarie, to (b). 

In a developing country»  it is doubtful whether a cement-rac-hitiery 
uanufactur^r from outside would be In a position to carry out the vor;: alone,   -ven 
at a disproportionately high cost. 

The teem of experts should consist of the following: 

A senior geoloiust, with &taff and equipment,  experienced in conJuaiiv; 
detailed limestone exploration.    (If euch services are avallati« iv• 
internal agencies, this member of the team r.:ay be dropped.} 

A cement technologist, with wide experience in the ¿orient Industry - 
preferably a chemical eneineer or a plant manager,    llontally, ne would tc 
the leader of the team. 

A financial expert, conversant with company ItN and the procurement of 
finance, capable of assessing the profitability uf tht achei- o-:d t»ili.?4 
financial reattore. 

ministrati ve manager,  capable of dealing with Utate and Central 
nmonts in processing the project; cecurlncs industriat Li-.vi • ^: ^ 

An admini 
gover 
raining leases, acquiring land, etc 

Such a team 3f experts can, with suitable assistance f.*o;:i the niant ^ 
üdchinery suppliers, bring a project to cuocerai ^mpletion.    Hovey..-, suter ,*, 
bacie investigations have been completed, if they arc not «-anpeilt ^ -anv    t 
out, the task of orderin6 the plant and its installation can te entruje,] te  u 
local fir:;  of consulting engineers. 

According to experience in India, a firm of consultine ^1« that wi.U 
undertake the whole Job, including the basic investigation::, y ñittL>.yt*„ i. .J, 
but the combination suggested in (c) may be possible.     (L,perier^ u    ;^n; 
large cement manufacturing concern ir India with the neoe^ary   er,eu^     -ui./ 

\lhen the preliminary investigations have been completed and plant 
specifications drawn, the next.step Is to invite tenders,    fc-yelopir.   -tu,., 
. hould get competitive tenders from international suppliers ox rep.te.    in .,uxv 
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I'll!   ''     .•( 

-i l    '•••    ai 1-1   l'i'   i ai. ' y  li.   a! a    i      ;.;í. :, 
'• !;.' t.     un,:.,   th.    L A:al  iaj •   - ur     aa-i   - 
i' ::'.'    Lai-ana,    : -ai    -ï  i.-¡a¡ ]„•  ,   M:   -     vi 

,;'»'    i't: ta. en thi    .' •i'.v"ii-.-    ."TV1 ;  a.a   tía 
l.e  :iraun up eaia . ally,  ca..aar-   clic-   a 

•V  a Uh .i     alt- r 
•!ai''i   avi   , b< 

-t i    aia   . i-'\/e    ' 

A,    a  'aitai-    a' 
•.1    i 

t   la T  Lue rr.-M'cra.-.itatiV' U'      ((<  .VClll)j.!   ;, u! t   ier. 

» 

f---tir;,; a b-iei: ar-caunt ir-  ;;ivun ci' the way in which  India aar tackUcì th 
ii-';-     r P^-aJ'1 '-•-ively aamifaci uriiaa ea .errr,--•aj-ùr.a aachiuuiv.     Gtatirtia- a.,. 

.XV..T. "f J.J-î:cehl aanufaeturinr -apacity,   ite limitation!-.,  r.nd   future pr a.nect::, 

rn-t-iv    thc—r^ia-ntiv.   -Hvarta.xr and  ->i.-ad\ar.ta'-   , at  " au a  e   leal." a..u 
1 """ "    •     '^k'-'     '''   :'"TJ^r' ' '!   1 rar'.iiir.rl   •<   er.i    • û.'t^i',v Jr. a r'a\,-c.i.'>pii; ; county- 

'•xr!    '•*-   '-'    '--1»  üii(i  t;>     '  r-La__r>r. irj drawn that  i.. vin   _f th-,  ca .-.eie;: pi   blc-a.L 
•u- i,f. u« ¡f.    lirai   "n-Uira pvovaillnr; in tixa   - .ur-ti-ie.-   at th..    rc-cent ti^e, 
!T

  ^ '-»'V.--   t    . ••nui-K'    "..fa...a, e dealt," with   ."-rrvi- '"a/r.t-' ¿chine:-.• 
aaauT:    tur if     -a  , .   -r.a.     Ii..;Lcal,  the \:<v    should be ..hi -el  bctva r,r. the nroaai _rc 

•f i.h-    • a: any    La    J a-ui  exultant.:, and thâ machinery ruppllcj.r;. 

Ou»ansi.o ar/^ .'Jtrirtiryr-up (U.H.  Baucitr, ) 

Tu«  'c-ttv -a vith the ayfuttjjtion that a previo«,-   lecture h*.; dealt with 
the :.<;tti.aa-:i,: ,;   n i:al.a-  c.-rtiaet between the supplier and  the toiyer of a r-ernent 
atx-nt.  nil! \;i!i:  ¡ia.  re!.f>U.'"inr;hip W-tween c-upp.lier and i-uye-r in /tonerai. 

[It'      '"•'     !- *• r]l  >«•"•'' t}itt'" l'art of the cent-race which deale '..«1th the quality 
or tna ..-<- •h..i. ry,  ar,t th.. auamnteod -utfut c£ the m-irriral machinery,  euch as 
the •-•J*« •!.•-     ..in. (,  th-.- ..iLL;, the ¡;iLn • n<l the r.ackin.? plant,  and the fulfilment 
a" tin-..      M-i-iint«. - .  h;.- veli a- U.u ;;ca"uroa f! L«j tu Ken in cace the    uarav>teec 

unit' *   i-    aj_"Lll--i. 

r    -'•-'  -•"iK.-.ii.at;,    .Lnti.m i:: : arju- or th.-  t cchnif-al pt-i'connel required for 
i}'!    ]>" !'   c     ;Ji;,; ' •*' tiiv - >'nditi.>n..  ¡"ar placin,/ nueh per-a-nnol  at the diijpo*5al 

i i'i a ••• t-i- ar. veil nu tlv- - ULnations and ririitc oí' tho caid r .rcunnel. 

à'- lu-¡K": ia alr-i  ..a^e ta ttethod." of celfcctir.r lor;al personnel frat-i the point 
•>••• vi.n: ;ir ii\ïant:i-.y nn-l quulity, and to the vay in which co-operai ion can be 

. aan.ik'i i>i UK'II f-hr   local personnel and the supplier*c rtaff durin,": the 
ai ,[   liïi/.-U^   aeri' i.l. * 

A.:  reaara:-. tha r.turtinc-up proper,  the- lecture r*r. Lí.-V   the taking of the 
':ieaaur<?s on vi'iah the -late oV atortinc-up ia baced, ar.il ta..: préparâtil.-ra vhieh rauct 
be aade  iti   -raei- v<   or^ia-o as cr..ooth and frietiunit-ca a rtart ao ¿•'•aciblo,  so 
that th,   ular.t .-a", be put into normal    :c-ration ar, quifi-.ly an. po:a.,iLle, 

It aoet  on to '1-la.cucs the importance of training th..- buyer's technical staff 
W--.m the lon^-tora paint of view,  in conformity with the arreei.'ont ï     a    •   the 
tve rnvtu--..     Hie cufplier aay aleo undertake to place hiahly qualified technical 

36. 
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•i -vi ;.    -,.P: ;,:U . ti..   •; i.Lie -: •... : 

It ti.,- •- •;/•: . c .,.i -.ho j-_e .t ' •- 
"li^.1 er ' !:•:•• ' . v.^'i .:•". in /r. L!lt. 
X <•>:'.-r,Ht'l',   tin    oeeux;: :   .ut   CM'   - 

-,   i" i. ;\    at. 

It  nJxc   Ú.UT. a .    nt i:.v.vti  •"    -f  ',h<..  t •      : .[-.•'• 
:.v.-l    -Uoi,' :::er,   "u !rr t.'ie     tu.'tin,"-up   poised,    ..•   n 
: : po-'-hiL  p-xticti ,n jvecl'-v.,,    ^vr-xor^: "<h    . 

•i"r''':i "t'pt- •••.'" c^r-iit, necial eom:ui,.er nncu-1:i.;; t:t, .) . uv -, ... 
:e lpful, anc' e- •: r :od o-cuno".y; until the ..ou ei-",i-<: Her, '•' ••• I •• 
,..chni-a.i rv-a/ï^.-.utiv , and very ^^ afte-wardi: al.-;. \r",' ' ... • t-t r 

-..-¡trr.ut f -ntra't). 

lastly., the lertuiv takes up the vhol« euoeti-n   c,   curr-'- • 
thr- plant. '• -        . • 

* 
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.-i 
3 
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I 
1 
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;>•      Civil .Erv'ineq.rin^ work (K.  Step. Jareen) 

The  Let turc-    p.^nr vith an introduction òpt-eiiyin- tin   iv.\       •• . •., 
Lo regarded us included in "civil en-ineerxr ; i;n-r:;".    I hi.  i.l'J \,.,'   : 
iviWin;rc proper,  euch ac pits, tacine,   eil-,  fovu aoin .   . e-    (-•:.i.-•••'. 
huUdir.rjc,  í'Lxr build m,-3»  superstructure:; and brid -ec  r.r t.u ..• . .-T.    'i  • nt.   ••a!. 
~lco f;rouiid levclUnr;,  road eonstructiun,  cevce;e ar.d va-e.v -unpi-/   MI-.'   'V.U.' •-, 
ifficee,   iuboratoiy,  centren and, peccibly,   li-zir:,- ouaitciv. 

Attention io "cilfd te the fact that rince the expandí tu.-., or. • i ;: L -..-i.¡.   .-h-. - 
"-.-rit ffcpatltutuü a i-ax-.u-r J.ar^'c proportion of the .-„ut nf ruti-.in.--up f.      t • f.s 
fîiiîtciy, thn ecti::ato of tnio cjcper.ctiturt; íhculd te inciu .: »>   h; i ¡v' '»-j,.r.r,.,-.,, 
;ti.uui.!ptione. 

Next, an .-.ccount  lu yivor. of the detail e r.ujcr.na-y  f-,    .>-. p¡j. *•     .••;   . . i ;  .., 
f tbu civil i:»»ineerlr^ì worr.,  sucha.-,  the nai-ur«    ri" t..    ,;r v.. •• ' :e-  i.'..   ..    ;     .', 
;ty, v.'Hu Gp<v.-ial referente t::. the depth at vi. ich :u! î'U-XOLL  • ur.-;. .¡.     r."'i-i< 

•:-.  four..:, anci the carry ir. j; capacity at tìiat depth-  tlu: n. • •• -...U,;     '.     .••     ' .,, 
pi!»,:-dri /Lnf  the  Lévelo;  the vater, tac Le •   ciiu.atic curd it: m-     ¡ •!•• vr-.j :  ¡. ••.->..: 
-•clecity.   and the püCtiiuiLií\y of ea-thquakec. 

Invc:?tíi:a-f'i-jn« r.urt also be r¡ade into the type '..f bulLd,,      .et;i u.. .H.J.T. ,-i , ' 
en feasible on the rite in question ar.d tu. pojcxiulitx'v <-/• 0UtiL> li. • •••+. -ial^, 
-•'itr»ictoj-3 and latou:   lj'-aliy 

iientitr- ie rrAd^ -.f various buil-lirnj  -.ethode,  :.^.¡. a.   ri i •'•'.- ,   .•..:.,-,.-,..,• 
-T.ccete (includine üpei-ial typtjt;), prestrecsocl e-ncr^te,  r>¡ •.- •"...+• .-it:-,    «...  ! 

-:tructurea inde by local firme cr puruiaced fi .u ..ut',!...;- ».-i..i ;..:i-:,i li-: -..i   •> 
-ite,  lirhtveij:ht she-etine for ciaddinc,  ftte. 

It is tu the basi» of these particulars, together with the xufon ut,on ^Hair--'f 
.'rem the £Uppliei   of the nmchinery regarding the relative plaeii;,   x* the pr-rd-.-tj •-.•>- 
.achinery in rt-apeet of le/fel tind Epacinc, the leads involved,  their ..-^c 

f",7. 
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•   a: -:  • -¡tupe/    j- i .     ,  ¡,;!,]Hi\;,   ct., v.;,   ree/Ih-  :)•/.., ,   if any, 
•'•'•     •^'•--;   si vu. ••:_-,.   't'-'.,   a;-'  buiLdla'c vhieh m--i_  ..,,t 

.   +t'-t  the   ,.<:.elm'-a !. viv    riv   ueran   their pi   r,.vak. 

'/'-''  "-(- v;tj:/ .ln ^--i-:-•!"-   it  .Lc   r..-'Cciti..-;  vit);.rut  actually 
yet   be hand,   t-  e '.jave prices of various bnildJnp method- 
i' ate   v. 1 L. aT •.-. 

; ,r'^' ^'t^'-'-t  i.    u:,,. ..:v..-p   Y  the  i/dJl;,inr¿   normally required  at a 
i'.-.''-M, factor;,,   ard .•. • ^ ; viciai lecture;, of such building nentioned. 

tartly.   Ration ir; ..ade el' the detailc vhien -nuut be f;iven to the building 
cntract T to enable I::,   to sub et a quutatier* ur an estimated price,  viz. 

•u-avi:,.;;;,   npc eif ieationr  ard conditions.     Various types  of quotation are dieeuaoed 

(1)    A  firm price besed on exactly specified conditions and detailed 
¿ravings • 

(••')    Unit prices based on preliminary dravings and preliminary lists o**1 

quantities, adjustments beine racle accordine to the final quantities 
of materials and the work done; 

(5)    Payment m per account rendered, v'th percentage fees previously agreed 
upon« 

6-     Ihfc "ite  (l.r.  Worsen) 

,      Jhe puvpoce oi thic lecture ic to discuss the organization and procedure on 
tue site of a c-ütnent plant durine the construction period. 

The :'Anner in whir*, th, construction vor!; iu contracted -aries frcm one plant 
u anchor, dc.-oondit: ..n the owner's ehoiee. In certain cacee, ownerc prefer to 
entrust the «unpü-t,.- instruction and erection vor. to a sinCle main contractor. 
±.- tr.ib ¡..l'i.h'Hì it u-.ed, che owner need i.aintain only a swall organisation at th* 
tute an,: ho .•.bU'inr. the benefit of undivided responsibility, since the 

•••••.-ivlinati-^n u~ ali thn work on the :,Uu, as vvU as the cost and completion on 
tu..:.-,  teconc-   tne cole resporu iLility   ,f the main ^ntraeter. 

The. cppc.Gtte method  le t.~ encace several similor contractors under seDarate 
• mtruotL covarla; the various section« of the planv.    In this car,-, co-ordination 
tx,.-..r.eo the recpc:.cibllity of ihe -jwner and it is necessary for him to keep a 
i:vT<T utvaiij .atiun -n site. 

Gccd rt.mltf: ea;. be obtained ÍT^ elLhel, nethcd, as lonC as the various 
iuneticni-. or. the ccnstruetieii site are organi'.-.ed according. 

ft j v tota  Ltavt. of Ponotruction vork on the aita, it ie necessary to plan 
ea^xully all the vov. to ce performed durine the entire construction period. 
.•ucn planum,- includes the establishment •>£ the follcwint information: 

'.0    ff-nt;trueti'jn and erect iuj  procraime; 

i")    i.'vderinr *r.-jranoae for all materials and n.achinery: 

- <-;fi- 
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('.)     .valuiti-i.     ï  ._t.-x?<   an:   lú  u/   u.i;;;.-.      , • 
j.or'1.'••! 

(.))     Layout  c'rauj Y-.;;::   i' r tl>  rite,   ïn,-ludir  -  J   .-„.t :   •       •• 
C'iciJitiec   rpquii»yj fr -r uif.   -,n;i   uc.]-: 

lac  aleve  Information h: <: .n^oli lutcd  :u .aanuard   -  - 
• :iry uckquatc typer;. A;; an oradle, fnait V.-'.-,- (1"-i--t u 1'' 
'•:--:mr.e with estírate puyut-ütí, f-urvr. vhl.v íMV I „ - 
-itre^tor f r budCot purp^c-s.    Ihir,  f   -, cw- Uu    • :,   -,-, V. 
i^-j-'irt.j,  and ir. thic  rare a curve ohivj«.- t: t   vclvu    , • •    .     , 
• •i'.     Ihic  latter «vrve t.m:t  foli i    the evrVf    f r    .    ' -,*    •     „ 
..• on i.ohedulo,  and these tve «uivcc therefore- or. J,i.'?•>     ..'- 
the qulc; asceenment  ni' proprere ..i vhr j »D at tin-    i I    f    ,•[ ' 

It   :p t.crhaps caveat to follow the veri-u;. fur.-f -i.-   ., 
-he r-ontractor'r, site r.r anization ehart: a typical Vxar.plí   ' 
Cnart V.- -I.    This exemple covert; a cite on wMfh t»-   i--'    •".,..- 
a   ao.n ncntractor. " 

In order to secure efficient operation, .t xa imr^tea • «- . «• • -r - 
standard Operatine Procedure (ü.ü.P ), ,-tvinc r brinde -r'¡ ií-ñ ' '" " 
orcanization on the site and outlining the -.^poneibilitirVar,. I\HU,     ,r th- 

;^fLa^.lab01ir
4
(time-k<iePin^ entracte, accounts, vclflu-«), ,,-U   l> -,    t-„, 

instruction equipment, Insurance, etc. 

j i. •• i • 

"•-.••; i- 

At the end of each month, probeos reporte ar»; wrhd out ai i 
the forms shown in Chart V. •t'A    r 

In addition, interim weekly reports and forecasts are ,ad. .    ..   -j«». •'    - 
•it least once every week - staff meetings aro held,  in   -rduv t    .-  '.••'ti."1   , 
ione in the past week and discues the forecast ffT the vre.   ah« t«      j     TV,' ' 

•i the vor* are behind schedule the raeauurec to be taker. In •••<•• *• i-    '•••*   t-' 
;n schedule are reviewed. 

The ordering schedule iy reviewed perio lical^- and chocs -i i.•»..- t,».^-^ ii- 
.^«statue of individual ordere are established wee.'dy ,.r ,-ionthl"   -i.- „.-«•,. ,. 
l/iÍV,a4Í f t0 iöUwil« the flew -jf materials from the r.cnìoni ai,   ^.j,- . ;    n<L- i 
Jntil it has arri /eu at the storce on site.    Thi. phate i:; a very  :-.r.riWt   - 
ince a clip in the orderine may hold bac!- entire n._-.:t:u,n„ <,£ ti,., w 

The contractor may employ one or several cub-contractor.; arri   :'•  '    a! 
••¡•¡portant to held regular site meetings with them,  separately or  ;f.irtl- .   w 
rder to co-ordinate their work. --.,-. 

Throuch his representatives on the site, the ownrr lV-U v:   i1-   ,\f- ••»   -j».    i-  • 
-f the contractor, and joint problème are diccuoced at n.cetir/'i  h.j'3 df";i/   „ 
•'ccj:ly as need be. 
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. (     •   • ( •••(  i ••-)).   '..(•,• 

-..I "i •">}'( 

..'OC 

'. i ' '   :',',' L .'(• 

i.--  U    :r.(:.-\:   •  :-\{ 
:: ..wvi .•• !   -J.    . ;,< 

1 : •-. .1 or ;r:.;   I't./e   "•( 
LctOVr       J.X     ry.;vx y   ...;i..t:'    i'('Ul^:    'rliee/..     oï    tiC 

•''•••'    •¡i'-'.-    "• '  :i nlii   ,   ÏOi    i:-1,.r:.j.   -„¡¡c    :• ^J : t.< 

•'.(-• r.i   to  coirtru-iui ,j   ; .- •JïiXhl- uco^ iv unen- ti :c vnJuc 
•.   '   '  v"Jr'.   .-oiv.-.    ;:ca.:urc;.oM  oj   :.nri: uom.   ¡ray be carried out   jointJ- by 
''!  •'•(•üiit.ivc-  oí ihc -nmci- ar.t   l!ic mirador. 

_   Iur.u^  tí»,   pianninc,  the,  contractor imkcc an analysis of labour requirement* 
|
lUi'l1. 

t!C  (-onoiructiOh t-crior.!,  anu 1    cuffie tent billed labour is rot available 
.orally,  xt   le neeec^u-y to rake  arrai:,_.cr;cnt£ veil ahead of tine for the trat-r.frr 
:° ;".'.:;i^" o1   latour fr0m other arc--    li- thic connexion,   it tmy be neeeceary 
¿nitf^17 ^coBraaation for r,rt of the labour force,  includili.: canteen 

In jx-t^oum'.-KiJ,  labour .-oucc lay ùo'./n conerai conditions of enjoyment 
A*' V'il   UJ

 
r-L;lli"ul:i U

>ü<ü.    -ii^'t- tlit ''Jici pai': durine the oonctruction period w 
H'

I
,
í,
,.-'I,

!
"-""'''IÍ

:;
 'p tc

t
¡:a,1,J iatf;r ün' «yriïiC the operation of the completed plant', 

ii  r.a, 1er- the owner's nent  Inu^ot to trdx advice rerardinj vti^c lévele, 

vili   Lí-   •'.¡\\ Íi:'rrí;;U1T i'0r the eomractor +0 consider carefully hie relational* 
,     .    ,   '   ";^w   jj;ioucf  u. cwver to secure a -ood labour rc-latJonrhip .urinr 

I-!«..    t.C'îv    :-f.'i*iO<!. *      •«**«£, 

M...   Lí.;!'   !'h!  cor'-t!"f^on af section of most cer;ent plant?, it ic adicable to 
ii.--,,. ••'•.trai  -• <jc :r...i irir  <o r^e  "itr      fVir <-*-. rw„!nn„* ^.^ 
.•+   t- i,e-».-v. *f« .     ,    P: , '. ,    ° Gl-otîialïstu cay oftea te foreign, t» 
:o v.;,; T'!, y     r *?"*"* *Craltc> «-te., veil aheau of tir.e and also 
,o vor, out  WVC.^MìULC coivíit'ons of onploycont. 

bvil  ^ "r í"-^* m/m:r,C  intîreCt t0 htW0 a tc^üra^ construction euß* 
; y." 7mte !:ontl'ac:1   at «» torly neje, prior to the start of 

for'   :" vneV-  'ÌTr"""f ^T pr°rC>r'  ClnCC tMo ^«"atc, the start on site loi  tn(. Aner'L  ctuii and rov tiie contractor. 

icon!  atonals are used for tf-.e civil engineering vork to the rreateat 
!fl,1Glbc txtent-    •" *VP"• for example to concrete aJ•r£<T fr mil 
annexion,  it ^  be nececsaiy to conduct teste on the a•rate^rL ÏÎ 
con,tructtoIä,  in ore to Œlw ,ure that they arc of Uïbtf ^l!^°«>n,Mte 

A cement plant consists of several structures opread over a reKtivelv ww 

'heac^^80il e°fiti0nS "^ mry-    T° «WW diîfCuïÎ e^ LrS 
,ae conbtruction period in connexion vith foundation vork,   it ir, IZílttL fJr nzV 
investigations to be carried out at nn ^•»o-.r t.+n^       •     \ a<-vie<tDLe ior cox, 
io,at!on of ail  naJor^Sucw'. ' ß ' ^  l° POnst^«^,  at the 
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loen!   Orrori ^aMor H. tt • r 

'ili';   l'V'-.ur      jp'•'.:•;  vit]]   c   dv fi'.i    io>      i:1   'i 
>!    "    irV;,.j   iticlridr   th'    "rrr.v Lr:f-í hi-j- -"•     >¡    .• • 
: :.'•!',U in/'   COr;[.eXÍO!¡-up   Lo   J-.p-.'s  i-   ; " ;ivt  ,    ::; 
orvili/.   par'.. 

'trenti i;j lo id or, tiv i-pon ;>ne- -> vvrU r ,,v:-r 
'•:•• r'V-.ilubL: reBOurc>;n oí' * <ji;iv)v< r^ t:vi lobour r>;<; tn 
•vi "TLction v.'ork. 

• r 

R-ference   IF  then mode   tr   the   provici or.  of Irbovr r.y.  \u-\,„-   ,„rrtl r 

-he seme.  _ Mention ie made   of poscibU- probi• .-.ir  in -vtì,xtr   ri-'     lr;u/ 
.'..a1 i d   Ijrrlif if ;• . 'foreign) labour,  and leisure tii:¿e at nu-   i.n 

Sir- ctj is c-lso ]-ld or. +h' ii.;^-. rr.cv. o i" < ¡. tihll.-M • ,- --. > : r )r.-¡.» •• ¡M 

UK looe.l popule ti in, orfíir.izG-..íor.j, nuthorP; K-, 'e., r- '< • . <r;b »• ..-,...,!•: .. 
d-irlnn the «ruction to find i ht- p..opl-- vho -in borf- :Mì*.; 'a . t? ^, -i, m ', ¡„'. ' 
fVetor;, after the start inn-up. 

The- loctvav   thf.Ti touuhf-s  apov. tsuch i:.ait<-ri- ».j: th*   i r inbl ii:b-i.-».t    >r <.,,,r<-» 
for futuro forenxn,   the transid: ior. or inr trust i -nx-,   -..hi   ]*„,-inp--ion.   ,r w-p ' ' ' 
.;;, ut^r, working hour*- end regulations no <-r,imr<: ptr.ct- n«.4 nrd. r r»   t h«   ¡-it« , 
rh-- payment of vfißec,  salaries,  invoices  for rupplW,  .ti-;,   ¡hi- oosi-r«l\>r 
i.uppllug, and thv transport of machin, s and <-nuir:r.r-rj*   frnn the r.nrt if 'il--»|T.rr< 
to '.ht- factory site. * ' ' 

The lecture then turne to the structure of th<   Orconi^.i ior;,    A bri. v 
r« ferencc is mad« to tht necessity oí df-lega* lnr. fork and,   .-on-um-PU',, 
responsibility and authority  ('Ihart V.?-l).    ';i n-sr In laid on rh- r=-. f'rHi ,   »f 
e sirr.pl«? and unambiguous orgar.'.gation,  in whit-:    ç^ • r.ploy*.c   hiovb vno in:- 
r.-jperiors and his equals are,  and on r.he nt-ci-tr 1» v of i;tnHr:- ou». «-xr.-Hv -'H-I 
fore-man's field of activity. 

t - 

• « -J 
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(o. '•.'ir:-.vi: 1 ; 

*J     ¡''H"'        .'•   P      -IV      ' •'•   .--!.    '    )    ~ip,   )-.   \ip    ' ,•<!•.•••   - • . .    , 

r     :,),u    t t,, r,    .,   r   r,ulY¡.-r. :.t   ti»m.!:!   .ifr.ro-,.    •- ' - i 1 • • i      ; 
1'    :-»0'¡_M   n,     ;'r.".:t.r|   ~->>;tainit.r   » Y.'   • : .y ,    ¡.     Innr^     "•   I 

•  • h-       r.-fi.io». ->r th    -.:•. «   :--jary   -.narry  l"!].M   •-   -   .    : ••,- 
;"'.p-¡l' ;:  ; vi -art-   .-li-Tv-,   i->r, tjvr '.-., ih   ;\i!-î h, ,    -,-•..•   •• , 
't'fT'   !t   b--  ror-dr,   railvay,   ropeway   ~>r h--jr¡..     M     ...-,,,,-, 

,.-..•   ihr.1   privet-   ri\/« Ulna/   ar<-  k-.-n*   '-i; a :-af<    -] i¡ rr !:r-< .   | 
nroi ^••hi\.    ,- "v around   'Le  d( pocü . 

•pea; 

'Hit-   /-a press ion   "ep^ning-up 0I-   ,,inrry"   lc   ,¡ t ,.cu, r,^(it   , , ()    -,, ,¡1; 

_•-",}-of-d  nf two Maro:,   orr    preparatory  nnd  one previ.x-Mv-  .'     ; :.,    ¡' 
¡'^•bifk;.;  a r;ood deal oí' detalle;  surveying,   eleerinr ?v¡d  ;tri;w¡.,r 

!' roads  r-rA  hmüng'- ways,   and,   at   f he   or.d,   tV   nicof;:;^^;,    -  V 
•'.' r-.or.   .     !hi-  atf?fTí--   ^houl^ he  t-tari.-ci  in ¿rood   • \-, ,   ¡ ^  M a <   if 

")!' -),-    ,uarryinf ere be   r-ad-   vrhr-»   th"  fajtrirv   .«trri -   i • •-    >^. »T t ' . 
V """••-•t. Jv.   a' ?•/-• -aint be  cera ful],y -W'iaued PC.  any  < L ir* -.• v>i -¡r • 
-.i'rut   oí' the-  farnory t oriouí;ly.     The   factory orner si on le' 1><    an- 
ricrn ínf   is  OPA.' :>f the "io;-t  imperte el   pharu.;;  in tív   prodi.el i'-"! of <-,'-.> t .   • ;,i 

.-.i .-".1.1   TOI-,   HP  if; often the   rase,  h<- left out  ir. thr  cold. 

Th^ InyouÇ of the  rjimrr:   operations  IF affected by  th<    typ.   i|   ,. po.-i',   -.p. 
•,-haracter of the stone-,  the topography of tnc   marry n^-n,   ih V melina diamine- 
'};-. factory size,  and the  elircate,  and Giro by  the  l\p.„   of organist i V of  f h< 
lai our force and the number of vorkinp; shifts.    Tb IK   iru.-t .nv arc of « • »• '.'In:- ly 
i»t..-rvov»n and several L-oufilly good colutione are poeaibL , 

It! order to show ha: come of these- faeton; can inilut-ruv   the layou* .   nine 
afferent quarry layouts; are aieoussed. 

j*     Surjnary of Diseuse ion 

It vas tha opinion of the meeting that it  1c fenerr.lly  r.ot ti'tvitaMc  * * r*-ly 
on a sinßlt- contractor for the pur cha ce and inctalleti.-jn of . aiiirner.i  f.^i • ••' 

•:•  •i    in of thcj pro.]act.     It vtw further nugpccti <i thn1   thf  .T.T¡' vr :•' »i'),]   r w, 
- locol organization prc-ffrably with the asrictanao -il' r. conriíltriv. , ''!;-> eí.-nilfl 
;e r-are fully salected t. o co-ordinale the notivi ti er of ti 3.   varí mr fi.-' re-' ' >rr 
fT.truatod v;ith diA"ferent nspce-tr of th/- pro.ject.    Att.c-iHnn v/o¡- dir-, e <•>  •' 
danger of carrying, sub-contvactLnc to extreme-c, vh.n ir   ?¡1nb'   b'-''nr.¡   d¡ i'i'ifi.lt. 
*-? plací.  r*»pponpibHit.y. 

The  question of pe-nalties for non-fulfilmmt of contract va::  'rt;-. d,  r.*,ñ 
if VRE  not.ad that in mo et oace-s penaltio'; rre cynrid-.r'd r.nbolI<".  HM-   *!;•? 
ay not exceed 10 per cent  of the value  of the  contract.    It  va.- r-lro r.-)te''   ' hnt 

*i:o estoblichmcrit of a cornent plant  involvor; certe in indu: trial ri.:'k" r n-J   It vr.-.- 
• rinf*?ined by one participant that euch ris' c should be  char-.-c: by t.l.-   rupnlJ. r 
nrA thi; bu,y«.r. 

Mention vas also made  of personnel training and  it war:  agrr ed that   s' 
'.'ould be advisable for suppliers to arrange  first for * L<   era-lnlnr oí' };>-rr-T¡:

: 

1' an advanced country,   in addition to training  th--.m in  their ovn  nlnr.t: .     On 
participant  noted that  in his  v.vn ooun'ry,   ohe  rev-rre  proa -:nr-   war   roll'»-< n 
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vi.   oFEi^Tirii AHI :L\].':.GF-Eì:T :>F :-K;;I-.I.I M ,;.r, 

'•••oí'.-- :-:vr. •: iv.t-rit   (A.   .3-:h^ni;(-:/;;r.) 

h   '¡-try e;'."" ..trA   IL:       cc; iprehe-Mj: y(J   t ,- 
-•11  "3  .no •].( .'re 

Ulli.-   M. i. ' : i '. : . i 

n¡i '¡tri.-rat - ncUn    < 

The !"• "tory ¡y. ^ .çewent  is responsi h lo  for the c¡-.ti;.-j-   M ; ï ; •    t ,, 
-.jources ir,  the form of laanpowor,  'auohinery -.-.nr1 .. •.•Lci'i-Ju,  i f-T   i, 
c    tt •inr.c-nt oí' the  production Urget. 

c-i 

The   fv.-tory   nun-cement exercises its  functions  ..-iti: MìO •..!•. i or ui' 
v^ec.e«!  ;,en,  dr,vinC up u plan of org- nizu.tion vhich cïe-ïly "shev/s thc/ii^i-,. ' 

•;svribution of 1-ooui , 

, J?'iof £ tlie -./crkiiiG out of the plan of conization, , production .'i^r-.r. 
"0L'v?«!

Ufï     lì   i XTÍlX   iaVe t0 be studied»   sc that the factory crm be divide) ' into 
-• -.cios oi ,ctivity which form natural septate entities.    In so doinr, the" 

». 'levino lectora will have to be taken into account| 

{1} The fcechnicrl limits i 

(2) The topography of the site; 

(3) The .fixing of the working hours (day v,-ork or shift work); 

(k) The size of the labour force; 

(5)   The character of the vork. 

Euch sphere of activity ie headed by « foreman.    The forever*u   •or!   is 
-c-crdinated by engineers.    The channels of ccraaand -tppe-jr fren th« -i.t-t-Nd 
•¡i-\7--nanitic'il plan of the organization (see Chart VI. 1-2). 

Table VI. 1-1 ic a job description, vhich defines for even stuff .:*¡.-il.erí 

(l)   His pLace in the orgjnization. vertically :mû ¡¡crizont'.lly. 

(?)    The limits of his sphere of .-letivity, technically • nd tcporr'p.àcr.lly. 

K'J)   His responsibility, cempriaing: 

(o)    operational responsibility; 

(b) responsibility for the operation und aainttn .neo of rv.cb.inery; 

(c) responsibility for orderliness and cleanliness; 

(d) reporting of operational d-.-.ta, etc.; 
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I.. I i--:,  c: 

00     ^   1-     -i. '•  J-a\.-',.,   i'i: •  }••[••;•!.•• ::: 

f ¡;! : 

..,,.    •.   .      ,..,.       ,   ,,      ' r:'-'ï- - uü -   the-   if.eletc . -   hu:, been of* .•oLij:,.-',   the  lu 
Ai-    ;-   ^  ^lx ^'!   ^  --olear  .;jth ...ei..     in dei;,- co,  t li  t   './hi-   <•• ¿   be 

Cí:''''lbi:-jnr,]    ívi   .^'üct.ed   ic-ic-.'lly favos  n]   ce  te  the unr.-ert.-ir    -nd  in--  lc-l-1 

'bii:ir';''nfrtw0-'-hCf fGtiora   -'m de^'!  ^   the   'e.Ver r.ent,   ^ibit.ci:  ••nd tum,/ oí   the  meividu'-l. 
• 

^      Ir  this  fie-la,   ii.Uj.tion -.nd flexibility  ure c tllea for.     t -ell • c      vno, 
"  ;i":'':li n'itui'G.   ^ the faculty of knovin;-; "when"  r-nd "'/hy'\   if the orrmi'ati 
is to work flir.oot.hly. oiL-ni-au 

Certv.in fund:;--.enf-.l principles roy, ho-/ever, be pointed outi 

(2) The channels of eanmna of the organization pl:m should clv/ayi be 

(e)   Full responsibility -jid, consequently, the brunt of failure must be 
delegated.. 

(3) Thfc dévalorisent of personality thould be promoted by bh« delegation o: 
•¡utiienty. 

(k)    rc*;nv-r.¡ ..-et .^should • lw-.ya be ^iut-ined -   'ithcut dictatorially 
•:i---l'- -ii,;; superior knowledge,  tut -¡ctinr inspirinply. 

(*>)    I'-;:h-native information should be civen. 

l!;;:: '•-••;:;-r- -JSix-.-t^ci- Ine functions oi the; orc'vnit: Mon thrcuChcut  oil its 
. xu .Jc-i,eü tir ..t    in celectir.,- forden -.nd leaders,  -,.ccourt must be taken ni 
ot  technical ji;iii  tut  -lec hmain qu-lific-tions. • 

li: 
or. 

Te.hnúul  akin c.lj: !•«. .lcquirc.d through tuition und tr.init^ course-  -;nd P 

-• '-f.-. rued oí c^ineura ,n,f cert: in foreign before the start of the factory. 

 ^aiu'o  r^, '   "ì:] fPOrí°::ív h"« tc' be   -T^^'i during the routine 
V; nd -ir    u Ì    "'  "IU   :.,us? le ^acic,3ly prated in order te :idunt the 
.m  .m    rid -»lso to  tr..j.n vnd mstrucr  the l.bour force. 

of .••.f^ïnft,oufn v^fff Tr fhoulYeeeive tuition in the fundamental princip 
oí r4í,vinL oat . leader's functions (see Toble VI. 1-2). This instruction in th 
i ;s!   of supervision shoi.ld include! * •w-ui.ttion in th 

(l)    The orc';ri:::ition of the concern. 

(.'")    The h ; ndlin,- of personn« 1. 
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O     ! U- 

Y    I 

next 

ble, 

• •'•>]• Lojr.ijt.     ve   * '.:  ,       '•:..,      li.   '. .• 
:.    -•• .Ol.j'.'bl'.    i.C -t..   .'I ¡.i.JV»    i'liU.. ; .i.:- . 

EM;': lea«.:. !• ;.uj- .'<, :i.: , ,...c¡ji le ' ; ro 
' •-. 'h¡'i.'' 1 nu i..;:i !"•.! >• ..'Le-.''t., j.r C'ilc}- -.o << 

v. :•.'-•. ui-dier.. 

,*:     "1 

:\i 

»-. ; 

It   ic,  i .cv.\'VPi-,   Ihr   dut;/   of  the  te 
"trcv/th,  direct Oevelopr.«;!,    .nel   lele' 

!i        "A. ¡H".   to O', iiu' 

ccorû'Ttce vrith the tc-chr.ie 1   -r.r: h..M-r, ->. ¡-„-i-. 
-•e-oonaii ili!.;   ;-•„; 

n. rr. 

• i< 

l :'X.. 

Of 

t»t 

must 

u» 

Lples 
•he 

Ï 1:1c n.^ • 

!•      Plaoc in the Oyfyni:" 11er.,   ir.di'.-vv.ii^t 

(-)    The uei'tíci-: wrc i¿ hit*  direct s*'-eric-,   ire-   :/rt . :\   U  • c.   sv •* J 
instructions -nc! orders,  -.nd to  ./he iv it» \c re or»,  i.i._  un- \t;-,    '¿ • 

(b) The persono vhc -.re his «qu- 1 ;,  ,-!xh v.v is \o J-.i'ii-   < .   i,,    • •. 
tc be inform d„ v.bcA.v avies tí one of \.u ;:.,;-!   i---_cii.-r.c--'  ¡t   ,<isr- •     f      ••  t • > 
-nd rp.v..irs_   i.e., the- hovizou'. al r-n!:-.   • 

(c) The category of vcrl-.ex'U (c':ixi.-.< ,   .._.i>;-;  l.,..¡     >        <;    >¡(  .} 
ils 'Usnca-.l,   ûVI when !*• d te  instruct    >.-• su; er.   u-, 

".      Sphere of /ntivx',-;/.  indie a ine; 

(•t)    The dejva'tuents of which he ir; in ci;;-.«*re.    ïh<- U. ne-.    ta' •;:-. 
lie Id of activity i.ust be cle^rl.v defined.    By  '-.y of c:-. • rl>     W -.      ;*.• ! 
t!i t the sphere of activity of the qu-.rry i'orerrjp œ-jet      f%*c Ui*   -,   ::-.<". 
liueatone is delivered to the atcre, '-id ..'here the      shc-d '¡Ly ¿r. =!«.»:,..it 
clay ülurry silo. 

The shift fci-eniLn's sphei« berins   .ith the llv.eelci.t: ski-,-   i;-     .1 „ 
silo, and ends with the delivery of ceraer.t in'o Tint wr-i.i niloo. 

5.     falegftion of .MiPcuaiblMtj. QmmUin^i 

(a)    Responsibility for the appropriate operation of ;U   'ep- > < •-»•:•: ^ 
the sphere of activity, according to the repu luti ens in fere.:. 

rt 

u   . .i 
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•<• I    :  l.t 

•>    :   l.±:.- •'•    -• :     .r    ^ï 

<••' <•••••• !  Le i.   1   (i- i 
•'"<•'• i'   ;'o: 

1 ' /      •'( •:• Oí jj i. ., .'--   Cu'ei 
e !,. -ü   ••• Oi'i-.Ki   fer  P'-cüuctiv.;-   • ue<. .<nl ir •     ,-  ' 

í1''      '<--3' Ci.:;;i IUI. -   fcr 
•-•:    l'f'ljOl L.LO  crcrc.ce' c: 

requisir icnL. • ir. tl-.n ci' : • ¡.ori-Is "<-  c-   ,1; ,..c 

OÍ'"-.!}'. ; .'"li í(jt'i.*    í*'    y»..--».     *-    ,-•,'• I
l'fÍÍt:  ff the.ot'sfrv .r.cc- of -regents ..rith libcur 

"cr .me fxui's, •..•vrr,esJ etc. 

KU-ic^.'i "-i '   ' nj
t;'t

:'rr.;\'   U."U-V ^ uf st^tutory heulth *nd avwty 
•«-• i-L cc;. .tM.;y ;. ,;•, ~^:::^: .-;, f'?-:ly f^y^ :*rkWa -..-ítL regard to t 

-eo, •{   ;c(-""'iT:-   r".   ..?!"' "L    'VA\ "*híí aild tr inÍRG cf -'Orkere in th#ir 
•    '   •*-    •-> •    .tif   i . liVj-i",'. 

f. -bXc VI.i-2 

¡'   J.CLir!.   i.       ' 
IXi. .> ito concern, inclviln"!        r-r -n <-'• nM ~^- 

»•t io-   ci   o . •ti-euufc. .t.-'.ri! .ici. oí  ti.tJ v-riou« job« 

NT^tf'w/'^1, ^^mci    vorkinc pitelo©,, '.writ Iwtructiim, 

"•".'   «a i' '  i,,, ,]•,  "*'t'fcî>'v"",-gj.Ci;  Ci' 'Xi'''.   •  111'   o. ,...... i     .„<••,„ . 

L    '" ' •'VI ^    iìd <*-«ï*r-..tion .rith „ther denvi-fe-^.a.        P10^^ 

••'•"r ' -ut''J :   0'^ >»   i»--1 ''!1'<-I    '.^U-ot-jmiir-' cf -ncc-^  „.„     .      , 

Í1 :i ' ¿.'° ^ .U01' V^r'^':"-!. ^f°f:-^" ;Uul «» orc„,lE,!tio„ oí the 
.;-'j\v*--- 

r*-'1     t U.-::r. 

• • ' ••• J'    . iX'O! .ur.i c, r-oi.ni*:ta, et.'. 

¡BUzJúLm, Including:    f,ctory lecislation -,nd intewul safety 
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Or :t- 
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C J  . .'J    J.V<..        "• L      ! c '    :i (a.   C..J...:   '<•:.•    ¡\ x 

..'a.;.   .:!.(..]•:   i.v- 

lì.e   .i.r.v-'i. .CT..'   <..>' „-(..e.a   liai   i.-.:i,i r -i' 

•'.i.:icLr-t.ii-!..    0:' t;;cix   ^i-e  1 • ui -• .<TTì<T . 
llc-i..-j ::-'  ¡.fri!,,";; 

.(...(.• .. • ( 

J t 

.ont t 

Fin a-i ¡ I "ccountir a 

Coat ^accTiainj nd c lculatioi., 

Purj:v: e: 

the     | 

1 

a? 

; of 

of 

m 

•T.:-je G} 

Salaries; 

Dispatch; 

Personnel; 

Internal Control. 

A detailed out lint- of the  idmlnistrutive orf-anl^i/ticn is riven   : ¡¡ 
Chart VI,2-1»    flit váv'Xit'j.r.e of pi-.cinc the "cccurtU dep a-lanent uireoUy ¡<t„acr 
the ton   anoaenent is eoiTienced upon in dei, il» 

Ir '-enei  1, the aurrose cf fin-jncia -.cüour.tir.,- is, LO U or       ¡1   ...   i-,   i 
•ns-.'tjci.s  .."iti.   :iit- e-:;Lì:m-J. c-cnnr>::ions np  uhe  ucr. ;cri.,   .-hrlt-  '  .t    .•«.,.     • ;,•(   ¡ , 
-' i.011    '. Itij'z  to  .he  reroraira; or    11 jra-eri.  1  ti' ns'a tLu.í:.    lì.       .• e     • :• 
".rt:.icni. h  :•   i,hè i\u-Lhei   t eh cp 3utplyiii¡_-  '.ho ¡..- r. y<_re,A   .:iti; lì ft,.      . •*..    ,, 
nie it  ta cnsare üiat i he concern ...s •   './hole    ru. c oí   '..e 'K ss/   •   - •- 

vclcr.r-'   in -.cuore: n-e ..-   h i he nluna • nd tua ntc r^f-tiiched. 

. i.    .."-.ountf:::; system  is ; rooosed  iw      hypo the- io- 1 P.C. axais,      TI       :,t 
a listi; t-yete:..,  ir. vhi-ìh fin ricial U\. reactions  "Vf. "nt.fn-«ii hv <.••<'M 

•/...if- control cf t;ìc „•. eduction io   -resented in  t-t-.L'i' Lvr...    [\>   , ¡t 

•cot.r.tinc departí, en., ci' -.   joneern ::.uet help te   ; rer. re. fi i. e  - < v  a 
." lodi» acx/jnts,   :ia-,   in Oi'f'er to i\. se  it r.ì. si   i'coj.f'  Ir.i'. :   • '   r. 

•vcoi...tin;., siíctii.p, on r-.lteraLior.s cf stoc' s, e;   . 

Ponas are tiven in Túbles VI.2-1 vr.A VI.2-2 for rejxrts irr-- .-.ho  iluaneh 
.• ountinc section,  and reports from the cost accoantinc CL-et ion.    ' 

The lecture then presents -nel expounds va. -.cccuntinr a .lai   et. -ida:." tur 
•iiSSfcS based on the decimal system (Tvble VI.2-3).     Tu  iolltaa-  ./it'. 

•rrnclples recording ••cccun.t  vi: sses,  Croups,  and  -scruni. raa:ibcaa;. 
"ix-aicit  -ocount nunbtrs is lllustr-ted in Chart V.T. 
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Chart VI. 2-2 

System of 6-Dlgit Account NuroDera 

M$i$ 4 

Depart miniai numter Detailed entry numtor 

numbrr of affiliated accounts  CorrtSfndin* té tht 

digit * fnain department j 
second cLiçit rtpresvnts the fnairv tí€pmrtw%%% 

ifetÄ A* A i«6- dzpartmen-t under iha main dêpm 

Vthdyet* tha ¿edited entrai 
$9 ¿ttaittU erttrtf is undtrst—d #ê* *&jm of Cast 
tè which, the expanses are ref-trrtd* 

0«   Ot>€ratiorv. 
Z *   xtpair of 6*Udin*s and rails, 
$ *   fepair of machinery, tttatritai plant And fmmHt 
6 « Kiln linings. # 

Set* dint- typ* of ce+ne+it ; 
7fof*Uk digit +**y ¿* «i*«l t© /«Mete* #éi ty/tt <* 

ôub-grou/oing rncQns the. nu-mbcrhy of accounts 
takittq hlace   wiihin *H%  individual  debartmen Cduai departments* 
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The Works Manager's Tack   U.   ,'ch/r.n*-.rr:ann) 

The cement works with ont; re tory kiln outlinoj in C.h; rt, V:..>-1 foir...; 11. 
ir.sic of the lectures considerations in ct nnexion with tho t- ,-kj o' th>' voi- 
ra nager. 

It is the object of the factory to preduce :.r.l  sell or i i rr 
rapid-hardening  cement and  a special cement  - low-heat cernina. 

i'ortlrv li,, at 

The two first-mentioned types of cement are manufacture! en the b-ür, of the 
same slurry,  which makes it possible to use the name machinery uni   stirare 
facilities up to and including the cement mill installation.    After that,  jilos 
have to be provided for each type cf cement and, depending un the magni tuie of 
the production,  separate packing facilities. 

The Manufacture of low-heat cement calla for separate storage space and an 
additional feeding device Tor spent pyrites,  storage space for special clinker, 
and a separate cement silo.    The installations for the production,  storage and 
turning of slurry may be Gomsior, in view of the fact that the manufnetu/e of 
special cement in the factory under review will require complete reorganisation 
of the productive plant. 

The average magnitude of the kiln output has tc be fixed with a view to the 
rated capacity of the kiln, relining and repair work, and estimated marketing 
possibilities for the different types of cement. 

The longer the period of operation at optimum output from each individual 
productive unit, the rotary kiln in particular, the greater the possibility or 
good quality and economy. 

In order to be able to cope with daily fluctuations and seasonal variation? 
in the sales, buffer stocks will have tc be established.    Day-to-day variations 
may be compensated for in the cement silr3, while seasonal variations are made up 
for in the clinker stocks. 

Economy and quality are the works manager'3 fields of activity and 
responsibility, calling for planning, calculation, and the control of processes 
and products in each individual department. 

The foundation of factory management is systematic mapping-nut cf the factors 
that determine the result, technically, economically and in respect of quality, 
in each individual department and in the factory as a whole.    A favourable 
development in one department may net necessarily bring about a favourable 
development in the subsequent department. 

Ibis systematic mapping-out should cover the items listed in Table VI. Í>-1 
for each department, with the necessary basic data being entered on forms 
specially prepared for the purpose.    These statistical data are collected ani 
processed in special offices, which pass on the resulting information to the w rk:- 
manager.    This information may be divided into characteristic groups, as indicate! 
in Table VI.5-2. 
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T;.:b.l."  Vio-- 

i;-vi' "  • l' tir- T.:r:hni(!.-_   M<K'< t\i:  ./biet, 
î'c in. ]'. ft of th'í  ./e. 

U(- 
rU.:   ;:• ní:«>.v' t  í.rw>r ut 

níi ur :   ;¡ rr ,u -tur. n  \t;    n-i-.àrr^ . 

i r-f tu.-tL -r:  -L..-   Uubri.'.nt   ,  L:rin . i „^ u.^n-      JUV„.L       u   ,,    _ : # 

rt-s;í:ir iL:.t.,.-ii:l-   (op;.re r.vrts,  etc.). 

i'.-rtitini.; hr-urs  - f m:-. chineo. 

t'í wer consulat i _.<n   ( Awh. ). 

Coul and cil consumption (clinker burning). 

'^ater^teT^ 0f Uffit8t0M> *****  8i*^ ¿H«*«, ^^ ceTOntFi ^ 

•.uantitleo produced of linwtont, eu, sitt„y, nimm, eentnts, etc., 

Quantities acid  (cénente)» 

'or "^în/f   rmeStr> CUy>  2hÀeTy> Clinkftr- «»««..   cénente.  *,,., ^,i, JiJ-» grinding nitdiu, etc.. ' ' ' 

f^e^cnSiï€ ^* «***°U*W flWtOW   («eh as temperatures,  average, 
oxygen content, water content, etc.). * 

tUS!fTVífltt6 aCd ct>flt|,°1U«« Äetow   (such as cbeoical unalywo,  fiwnear 
determinations, o«»«it strength! f «tc,). 

Table VI.3-¿ 

Qgcuua within Internal Technical Upportin« ^Jtcc, 

••«. itrînîCiil bí*SÍ? íUta are coUectea fr^ the works .^rtn.ent, > wh.ro th.y 
• htrl f¿LÍ °? 3f^    l íorn'- which «» Pöoaoa on to 3Pecial clerical   »ep.rla.'r.tr. 
^ L*%£ ¿Jf""**" iC *•ü   »tetlatlcaUy.    After this,   thU ,, 

(^{l¿^r^B^^^^que3ticn ls one of ^ceos 

'-V L(2i .Pf°T^f fCr 3l»rt"twnB "Wlotlon  (udJuataent) and coordination fror, 
;utjt, ffi 

(;:^J*£ti?n 0* raw «*erlul quantities t, sturai critic; aFTTkUn 
:^    K '"ting-in of minor repcir work;  adjustment of raw fixture coition; 
-.aoptation of cetnent grinding to silo capacity und saies, etc.). 



si<)     ; r>-; •-1-'-   U nr-tii.'..  \. !• un i tir   [• ve-rhauL <u'  1 w,\<- uni' •   of i..: • crhi riery;   i-a.j>. r 
iv[:ii' ,';i 0.: ,   .udì     . :   r>. 1. inin^  of   the   kiln,   alteration   t        r   t\ n< wal of  intern;; I 
'.lit,  :'; t,tin¡'.;,    >r   tn.>   like;   ehan¡;t--ov»H' of operation fri ir, -ne   type of cement to 
'.r.'.thi!' */it|i ••  v i ..v.'   t<    .•".'•I.e.;,   clinker stocks, etc.). 

(k)    ;:• ku a   technical evaluation  of  the appropriato utilisation   if personnel 
•ni muchi u<~vy on  a   short or a  lon^ view,  r.uintcnance be int; ait"' •   Incline!   in  the 
eValUutlcn. 

o. ike  u  financial evaluation of the recult obtained. 

Table VIÔ-ô 

The i&pedlency of Technical Lato and Records 3hould be Tested by Answering 
the Following questions; 

(1) Will the information make possible an evaluation calling for loaediate 
action, in the ease of deviation from the nomai, or intervention on e long view 
if an unueaimble tendency is in course of development - whether technically, 
©conottically or in respect of tpiaiityt 

(2) Is the advantage gainea by u iLore efficient process control or 
mnogement in reaoonable proportion to the expenditure incurred by the production 
of the inforeationî 

(3) Will the information be received early enough for adjustments te he 
oade in time? 

(4) If net, will the inforn&tion help to prevent the repetition of errors 
already œadeî 
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Chart VI..'-;    is í,   ilap;ranj::atioal cutüne n' 
•uch a ôystPi.1 may be n/ re or lo 
iudgeii.ent. 

c mprehensiv 
t.   : r,+1 rr. 

}•• 

Nowadays,   the  recording and  processing ci' th<    ¡ata   e 
irctrrnic crmputere,   in combination with u.ore tr l,a:j    -, 
Lectronic   lata-prteessing shculd,   however, cnJy bt:  intra 

• nslieration,  cince the necessary apparatus uru installa 
.- th to buy and to operate.    Moreover,  uetaileu  uric wit- ¡f'e 
actors that influence the control of processes and   quali 

•tid accurate ¡measuring and  recording of the basic data n.a 
requisites are not present,   the complicated autcuatitn 

••iuipment will give confusing information, insteau t f con 
•conomy, higher output and a more uniform quality. 
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The works laboratory system,  the function of which ia  to control promet i••* 
is nomdly headed by a chief chendst, who has at his disposal throe jabrr t, ri- ' 
lonely, th« analytical laboratory,  the shift laboratory,  and th- cttrwit.-t. :t¡... 
iafcoratory.    Chart VI.5-3 shows  diagraiunatieally how  the  routine checKin^ :n,V" 
control performed by the laboratory system may be organised.    y\v» chart uiar 
indicates the samples and inverti gâtions which may be required,  as well •- vh**v- 
and how often such samples should be taken, how often the   investigations should 
be made, and, finally, how the work should be distributed  among the various 
laboratories. 

The amount of derating control needed i3 thtt which will make it poo.;ibi«. 
to obtain the desired quality,  in the nroper quantities, at the proper times,   md 
•it the lowest possible cost. 

The expediency of the operating control's data and recordings in this swse 
may be tested by answering th© questions asked in feble Vi ,3-5. 

When used with prudence, operating control is of vital importane»-  ¡n the 
expedient direction of processes and qualities, and thus become« the bask- mo..,«; 
whereby the works rcanager. is able to /un the factory in a satisfactory rancor - 
technically, financially and in regard tc quality. 
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•t'  c¡'.    ''•<•' uri t."    Ij'-   iï'/l li'iy) 

•t    •.: •.<• •> untiti;-   is  a  field  which     eserves  a   oentrai  f   "ition   it.   the  Utai 
financial piarmi, tu--  of the  firn;   only if the rr/-nace¡:.er¡t hol*."  this w  rk   in rospt-ct 
will   it  be [Oo:-ible   tc   induct   the staff c neer.rie;i  t.- r.ake a wb   :eht-Mrt, ¡   effort. 

Ih;1 object • >f  the stuck of noeds  is  tu act as  a tui'fer between   .v rebase ani 
consui.-.pticn or between pr  iuction an:   Gale.   ardy   fren thic  point of  view it ear; 
b-   d.viie.i inte   a vcrv.inc stock ana un emergency stwck  (see Chart VI .'•-!). 

The  size of the writing stock depends  on the coot advantageous   quantities 
that can bu bought at a particular time, ana these can be est imo ted  by comparing 
the following twe {/roups of costs: 

(a) the conta  incurred by carrying a stock; 

(b) the costo  incurre 1 by making purchases. 

The relationship between the costs of carrying a stock and the cost© of ordering 
can be illustrateci graphically» as shown in Chart VI.k-2. 

The size of the emergency stock can be determined fcy taking tim following 
factors into account! 

(a) the accuracy with which the rate of consumption has been calculated; 

(b) the probability of changes in the rate of consumption; 

(c) the probability of changes in the time of delivery; 

(d) the coat of having run out of the article; 

(•) the cost of carrying an urgency, stock. 

Ifficient control of the stock is based on an organization compri sine at 
leasts 

(a) u planning• function; 

(b) a fureiMiaifig function; 

(c) a geed s-reception function! 

(d) a war -housing and issuing function; 

(e) an accounting and cheeking function!    (See Qmrt VI .4-3) 

In Chart Vl.k-k the oateriala which occur normally in a FC works are 
classified, and attention is drawn to factors of special interest for the control 
of stocks of the individual groups of articles. 

In stocks of "own products", the finished products call tor the greatest 
e fort,  because the possibility of shortages occurs there in particular. 
chart VI-1*-!? shows a draft form for the daily reporting of the issue department. 
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Chart VI.4-2 
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Chart Vl.lf-3 
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Chart VI,Mi 

Classification of Materials and Good« in a PC Industry 

1,  Natural raw Materials. 

1.0. Limestone from own quarry 

1.1. Clay from own pit 

2.   Intermediate products. 

2.0. Slurry 
2.1, Clinker 

$. Finished products 

3.0. Bulk cement in silos 
3.1. Packed cement 

4. Fuel. 

4.0. Coal 

4.1. Fuel oil 

5.0. Gypsum 

5.1. Other process materials 
6. Packing. 

6.0. Paper bags 
6.1. Other packing 

T. Spare parts and ordinary consumption goods). 

7.0. Special spares for quarry equipment 
7.1. "       spares for cement making machinery 
7.2. "        spares for electrical equipment 

¡g 5 7. 3. spsres for rolling stock 
J ( 7,4. Common spare parts • 
f | 7,5, Fire-bricks (Refractories) and grinding bodies 
¿J ( 7,6, Iron,   steel, pipes, fittings etc. 

7.7. Diesel oil,  gasoline and lubricant 
7.8. Tools and various cur sumption goods 
7.9. Construction materials 
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•'1   ' <.  •   .•;,-.•.u¡    - i*'•  .-e  ,.•   ai' ,-i't;  t  ec.'ir.o:..Lc   ;.i:.; : ota noe.      incr   thf.y 

v   li urfJ.  ur. •. ;•   ¡s r:, --¡. .TI..    •   ntractj  C' / tic Lu ¡t. i  botweia   tdio   ;up;i. i-.T~   -ni   tl¡t- 
! .-r t 

Ti       -t   fi.    'i   !•••.-''.! r.;'   ;:... tt-fi-.J.r   is   •    l'unoti«. n  './hich :\ay  rarn.ally b»j   pi;....c • 
.-:.  ' r  tli-     '•• ! • -c    -epnrt.i:..-nt. 

Uiw  sp   >;•(.-  j • ras  aU-oo  ¿:Lve.:   rise  t<   the  greatest  nurr.tor  ~>f ja* bien;.:,   I'-H'  ¡n a 
f: o ta ay ./ith an annual output of about <-r0,CCC  tene of coi./.nt,   the category 
„av-rc ab. ut Cji.t.Q  Jiri'ercnt  itere with a total value of about hall   :   million 
¡'•ìr.rr,  ( r -..beut ;j>..ljG per ton of c-ir.ent proaucei.    They are urticlec v/Lth a 

very low rate    f turn,    r,  bein¡.- generally in stock fur atout tv/c   years before 
beino' ft rr.uir.ed.     Furthermore,  they r.ust be stero:  under cafe  conditions   co  an to 
bo serviceable  at any tia.e.    Finally,   fur specially na.,t  spare parts,   the  time of 
-.el i very  is   relatively   L >r¡¡¿* 

There are great aavontaces  in beino; able to  identify all spare parte  and 
articles for consumption by means of u aescriptxve eoae number.    Tablé VI.^-1 
zliowá how a. cede numbering system may be devi sea, baseu partly on the application 
cf the article and partly on its nature. * 

In order to Illustrate the attention which should be paid to the initial and 
repeat •. r lorln^ of spare parts,   the lecture quotes  an example fx\ m practice, 
vh^roby the supervisors cf the repair shop,, the mechanical workshop, the stock 
und tho purchasing department, of v certain concern,. rcoet once a week to review 
the past week's consumpti.cn and   ¡iscv;ss, in Sì spirit of co-operation, the repeat 
er.ers which ought to be placea  and their eise. 

The savings that can he obtained by efficient stock control are of a dual 
nature.    In the first place, capital which aay be tied up in unnecessary stocks is 
relics*!  fur use on ».ere productive purposes,    deconaly, the annual cost® of 
carrying ¿tocke are reduceu. 

» 



Titli:    'Ji.h-l 

^•oaluc •'•!' an article.-   -JCC tMiur   tt.    Lt.; 

JX:.i;.[ le; 

Cede  number: 

Analysed as follows: 

Class 

department 

Main Machinery 

Machine 

Item number 

Tr-vul ! Lnr wh.-.-i,   •;,   ;,1  ,    .   , .p. 
fc r .:tirrir¡r   ¡t..-v¡ ••.    r >r .-¡urry  L" 

1 - 35 - Ja 

x  - xx   - xxx    .'Special «purea  for c^mi-iit. 
rnakinß n.achinrry 

1 - 3x  - xxx    Jlurry oe\ .•••.rtment 

1 - 35 - xxx    Slurry basin 

1 - 55 - 2xx   Stirring advice 

1 - 35 - 271   Travelling wheel, nxxiel 
Q.b.286 etc. 

Coding of en article according to its nature 

exampleî 

Code nu&ber 

ánalytted as foiiovsi 

Classi 

Jitì) «Class 

«roup 

Stries 

Dimension 

Round atad bar, :3M~0.30^ carbon, 
0»75C' ine aia» 

6 - 24 - 315 

6 - xx « xxx    Iron,  steel,  pipec, 
fittings etc, 

6 - 2x • xxx   Iron and carbon steel 

6 » A - xxx    Hound bar 

6 • & - >xx. 3M-0.3O    carton 

6 - A - 315   0.750 ina día. 
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Cerent,   Li'•'.••  -t L1  < ther technical   JT <;uct^,   rr.ust  be K^ iu   ana  .'   li   In 
• '-r-   rc.r.cc   ./¡th  .-{ iri f-: -•••ti. TI.- .     In  the  •;   Lt   :LuL    be  -.> luarly  -late'  what 
iv ¡nrtjt'.'   - [•!•  f. iiuirt.- ì     l' tiu.   cement.    The o pec if Le at i o no  shcul.i protect the 
consumer a;-,  well   un  the rr.anufacturt r. 

The various  requirements   in  the .¡pt-cification can be divide:  inte  twu groups: 

Requirement::; which must be  fulfilled by all cements,  regardless of thoir 
intende'I u.,e,  such as: 

(a) Soundness, 

(b) .Jetting time, 

(e) otrength. 

Special requirements, such as? 

(j) Chemical composition, 

(fej Fineness» 

(f) Heat of hydration, 

(g) IJulphate resistance. 

a»  Soundness 

From the point of view of the durability of a concrete construction, it is 
essential that the cement should not cause excessive expansion after the concrete 
has hardened. If it cau3e3 such expansion, it is unsound and must he rejected. 

"evirai methods are available for controlling the soundness. All of them 
are accelerata methods, i.e. the specimens are treated at an elevated temperature 
in order to bring about the harmful reactions in a few hours. Normally, the 
expansion does not develop until after months or perhaps years. The most conacnn 
methcd3 are the boiling test, the le Chateller test, ana the autoclave test. 

b«  ¿Setting; time 

As coon as the cement mortar or concrete is mixed, the cement starts to 
react with the water. A gradual change of consistency takes place. When a 
certain degree of stiffness is reached, the concrete cannot he placed any more. 
The so-called ''setting-time" gives an indication of the length of time the 
concrete remains in a state in which it can be placed. 

In order to determine the settii.g-time, the methods mainly used are the 
Vicut method and the Qillmore method. Both urse apparatuses based on the 3ame 
principle - the penetration of neat cement paste by a needle. The set is said to 
have begun when the needle cannot penetrate the pacte completely, and to have 
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en.le i  when   the pujte han  b.'cvir.e ro hari   that the  i..^;!.: L.v 
::ark on  it?  surface. 

I. i v V>   [' 

3ti'eri;fth 

To determine the strength,  a Jar^e number -f   il ¡Terent reti    •* • r,   , • •, 
principle,   they can be claanifieu  in the following way: '       '"      '     * 

itortur tests, in which specimen» are n.ade of a  cement:..'una r.ortur -n- t.-te. 
for tensile strength,     flexura1 strength,  und compresaive strength. 

Concrete Tests in which specimens ure made of concrete and tested   ¡\ r 
compressive strength. 

/.a the various metfccdo generally give very different result«, it 1 -, dim ....it 
to ocjpare cement froB different countries.    In recent years, an attempt h" been 
»ade to produce an international method.    On the basis of propooals from two 
^uropear, associations, Cembureau and Rilem, the Intentional Organization for 

/leo^wtî Z^ PfOPOSf u\Tth0d VhiCh Bmm t0 ^ becoBewiu.1* «cepL. /..ccoitìlng to this, prisas kxkxlé em. are tested for flexion and correa e im » 

i.     Chemical composition 

Generally, magnesia and sulphate contents are limited.    This limitation 
serves as a sort of soundness test.    No other limitations as to chemical 
composition shculu be necessary in the specif1cations. 

e«     Fineness 

Limits are given in some countries, but the requirement ia ruther wmmmonvy, 

t,     Heat of hydration 

A limitation is necessary only when the cement is used in very b-m» 
structures. Tests are complicated. 

I*  Sulphate resistance 

When the cement is used in structures exposed to ground or water containing 
large amounts of sulphates, special precautions must be taken. 
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'IK'.  r' r \i l<.r.< • ry ;• ri. 

". \i>     Pi i : •       .     'A ;:1.r    :     1-t.     1-   T.    r.V •  t./MV     .     ' 'U' •. ; ' t.y    ' t.    tlii- 

i j   t    ''••     •!!',.    ('•!••     • r ; I • • .   Ki. t.    'i f i.( U      '..   i : i. 1   .'• -1L i . i .f;-t, '. :;.,_     -ni    1   '.•: 

. ' !     :   r ,   -:r. •   t I.      '!:.      I !       i •  ¡ • 1 .  ,;.      :'   i v    ;-l   t.L .   './ L U;  hlid    ! r     u :t i.i.   al. ; I   v/ 

'     .   t y     • ••••ur !:;•.:'•[•• •:• • i.,;- :<-.•;   K i ;•(     i u r. r . r i, - : ' • :   t,   : •   1 '   r      i I:..: ,   1  './   fue i ' r. i 

••!• v   •  !,.,t^-,¡ •!, ¡   i ,   • i  .        i.;-i r   : . i'':   r  j- . .•   d.i ;.i-'',y     ''n r. ; i rv :..<,..'.•    •••t>'  bri.'   . i ir, i i:¡' 

Tl.''  ; u r i • i ;  .i..-     t'  •• •' ti-   ; 1 , rw; th<.'   ¡'P ./o:'.'   -i. i   the i'ir.i :: ht. :   ir   met    • re 
u:U''!l.y  ur.it'   :    ir    :•.    '¡ir1.     Ib   ¡   t< u'.y   (..(.•..   r}¡; rt   VI.L-L).     The   various   t:JK3 
. f the   l'¡t   i-  t,  ry   ir,.'iu.":      :• i:,¡ 1 h./j,  u?¡ u.:r ../hie h   the lecture   úr.cur.rec   sampling 
í.f int'   {:•.<•«.•  Chort VI .^-l1 ),  3.-J;,%J lin,"" ir.eth'  l.-.,   nj • t sai.x.les,   averse samples ani 
•:ut',B.ut L•: rttTij;lor:3,   th-;  «-xuniriuti .n uí ^anplen   (sH> Cho rt VI.(>-')),  instructions 
V'   thf  i'Tc njf-ti f>n urütn   .«.f;.   quvrry, ;r.íil,   kllns,   et".,  ani   service te  customers. 

/   typ i col   r,toff i''.f* ."Ufi. •    Laboratory would   c> ncist -j£ about ten persone: 
•!.     '-/¡i' i' '-hi.'i i.'t,    -tic  ".i¿\. tont e homi., t,   twt anaLystò,  ont   'i<*cat'>r l'or physical 
U.t.'ì,     Oli.      L-   'jr     Tílit't    ('|.'t   .'"tOl',:, 

A typ Leni   laboratory  floor pian  In .ihovn  in Cliart VI.^-U.    The chemical 
.iocti'jn would contn.in f.-Ma turner:, electric ¡Urnaeers. analytical balances, 
i nrtruri'-nt..-.   for opti en 1 vnolyses, etc..    X-roy analysera are ur.ed  in nome newer 
j>I-:tìt,c.    There wculd alce be exhaust fans  for acid vapours.    The physical section 
w<uld e ntain siovinr; imciiines, Vicat apparatus for checking c^cent setting-time, 
::   1 >r,  fta' U-st specimens uf ceuent mertar and c >ncrote, strength-testing mochines, 
HI.- -ine apparatus,  autoclave,   -.und und aggregates for the preparation of test 
•pociiu'tv, u thorrccstutic renn; v.'ith constant moisture, ana water tanks for the 

storage >.f test specimens.    The equipment needed  for a labr ratory .¡epentis tc aome 
ijxtnnt ¡itJ the type of process urei by the factory nnd the specifications cf the 
-M-ment produced. 

All the d-jtu from the laboratory's examinât ione ire reconed systematica^lly 
m i'onus.' or  in bocks. 

The information from the laboratory ic utilized to   ¡iacluse and correct 
thu ACUITO tf irrofîu lari ties, as for example expand; ti caused by too high a lime 
saturation of the raw mix, and to prevent irregularities by keeping important 
faeton; at the desired values.    The properties of the cement and the efficiency 
of the piunt rcay also be  Impi'ovei by adjustments deaignej m the basis of the 
•'tutiûtical  Information obtained from the data recorde; by the laboratory. 
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.w t < <' < Ï    :u<-   {'   n.    r«L   t.ií;|'   !..   i: -a,va i r.t   •. n     lat   ut' './•. r ^    .i :CJ.\'.^:     c 
od.       '    '•;!.• r   1 <  ! ,V   r.   M.        ,        lu; ' ' t.\    • •   • r od . 

• H   fijL'.|.'v;î   i. .;• ¡ • r,   ;'•'a-r.+.   Iti'.'  oLo.l Lfioa t i'^rio   iv.-iun*»-;   >. Ï  .    .. - o   -,   :    n'-¡vo 
'-Ve    rio,--    t.»     ,'.f¡;,,. i     r:U      ;,rr..        It   W'O     [-.Intel    'Ut    "l hat   ',/h i   i >      t.'      I..LOt   I 

.- r    ;, L, ï;'t-t],-  !'f;:'.i:::r;,     "tv  ' t e h ri L cul  ao  ./"Il ,JO  the   l'i u -ne i. .1   ¡:.,pl i cati-no  of 
• '-. ' m, l'i1-   veti   !•,   - i¡«;   - i' h; :  mor.t ii.-ij-.:. rtarit  <|U' lif icat-ions   i...  an   innate ability 
t     '• .í' rtMii !iUí;"f:   r».- i- ti ri;:  ar, ; the ir icaria e o:;iìen t.     oi th   resnect te  the 
"¡u-i   . rio ^.timi:; /vquifi."!   ir! a   ¡evolopeu,   .:c  compare!   with ;j   dove!' -r inr',   country, 
! t  v.'., ¡:.-;int':iriu :   that   ti .< * taaio- elementa woul ' be   the s- ne,  although,   in a 
j.-V'iinj i-,g eaunti'y.   hei.auco rf   afferent conditions ,   the manager might have to 
arry greater power an;   responsibility,  chiefly becuuse of ß.ore   limited 

rtunitier. to    ielftp,te pi wer. fa 

The probier;, of achieving horizontal co-ordination at  different levels was  also- 
• I----.--io.-i- >   ana Kontra ll,y   agreed   t- bo   one of  th« n.o.3t  difficult   If,  solve.     It wuo 
fintea that oolutiotio,  to   this problem h .-.¿ve been sought in a number of wye, 
ineolu.iin;' daily au v,vi '   .a:, periodic  c   nf.'rencec cf  foremen,  una   similar gatherings 
;''-r  ivvi'-virif.', firn no' a I   ani production ar;peot   ,  as  well a-3   the Renerai condition 
ui' the liant,  in relation to <*ach deporti-.ent and tc   the cement plant a3  u whole. 
The  "training within industry"  (Tv/l) ,:;etkd una i:..-nt¡oneri  «is one method of 
t'iei.lirjK this problei:..      .nether apprr-.auh that has been adopted  in advanced 
oruntrie:;  is school   training i'.r foremen J.n organisation und hucari problème  for 
a.  i'uri-i of two weeks   in the  first year,  fallowed  by cne veek in  tue follow Inf 
year.    This r.ethr-i  had  prove! very useful in   -.ulvir.g tcna^e-riul problem. 

/»s regar is labeur relation;.}, G+X^-GI: was laid on the differences between the 
icvelopet and tht  deve Loping countries, chiefly in respect tf the relative 
o-eurelty of labour ir,  the f-.rmer, although emphasis was also plaoed on the 
scarcity   >f skilled labeur in tin.; latter 'in-i the abundance of unskilled labour. 
Tht  question cf  ir-b ,.v oiuation and ito relation) to  the fixing :>f wage rates was 
a-Ui.   diseusseJ. oc beim*.   u1 larticular Interest tc developing countries sturting 
their first ceo«• rot plant.    Tr; this ranney urn, it vrxi\ pointed out  that in a number 
of deveionin;- ••• untrlt-o  wage rates hav- been fixoi  by th«? governnento.     In 
o-rmc.-xitn with ,)c b  evaluíition,   ref»r*-nee waa P;ü'.'C  td rnte-fixin^ accordinß to 
ft-rt-uin preacriK. i  fritarla ouch ar, .;kill,: nnd training, degree of responsibility, 
•:tc.    There wu.; joi-.t,-   i Lofuf-siun of the various prt^bleujo and complications 
involved   in thi;; uuyv- ach as re^-rin   lubour oryunizu.tiort3 arm  itute contrcl. 

Th : question a" th.-   ¡ti-.ngerwmt of vueatiens  in cajee  where   the plant is 
i«-üi<vie. to npcrttte ctntinuiuuly wao, aliso jiscucar.i.    It was noted that  it baa 
h,vn -^Iv^J  Lr¡ reír.«- jP nto. by trainine »atri n:en fron, the plant to Uolá continuous 
oi>M-otion Jübü und  r».| 1;-vo rt-riLunent crewe   ur!ng their vacationr.    In 3uch cases, 
the  otan ¡-by crew w ul-;   t'- jai i at higher rates, equal to  those tf the  crew they 
replaooo whili; w- rkiiif. an cubatituti-a. 

HUt-o-tictio relatir.jr  t<   ¡ lu rot o-af«ty wer« olscucßed,  and Biention waa ffi8.de of 
heo.lth har'.aris rosultin*:  fiMi.   !uo,t,  lart-Jcularly 1rs   it-veloping countries vith nxy 

•lit-.atos.     It was   rsttt i   that ret'icu i (-al ::.ii,ical cfct'c :-ujs   an   heir'f;  intrt 'lo-ed , 
•m   tr 't he.alt.l- ? robiciao  r:.ay f. tv the  n h cat iot.  ^1"  o ,r..j Wv-rkern.    One px-'entive 
::.e: o-ure u'-e .   !i   o'.er.e  jl-.nt." wao   the   intr' .action -if  naai Jt.i.,j 



The  rr.e^tirv   ilocucr.wi   th.- ¡. r bier;, .. -    ;„r,    „ •   ' • t    i   •   • 
-i-v^i- > -ni;  c-r.unlrles   .,t  ler^th,   or. i   It o-.o   --t,-;   ti   t     '••    •"• 
'-v.^i iU. ^untrien  have   i-vol ¡:e ,  u aur{ iuo   ,-,'   i, t, b .. ''.    .,' 

unciuUe.   lobcur,  which hue   to be rnfar..-:   •  •   p'r»     ,•   *r ' '      '* 
ulleviLtine, to  son.e extent  the uner.plr y,.,,,nt   or-bu>  •"   •   'V      V 
was  nct.ej   th--t   in cne juch  country,  ct-oert  'l<nt-  b -   '• . •    • 
to  bruñen rut into auxiliary   labour-int^ly,. .,ctr/  t ., " .['" ' 
of cement blocks uru  concrete pivots. "      ' 

The  chemical exposition and  requinr..ent.;  of oorert   •• •       t 
cement ana  concrete were alec diccuoso,.    Te-ct3     • • f^ee,^' 
insolubility were conaidereu  to be su^rflnruc,   rn -   'r r • '   ¡ho 

ÎLT IS f•em&i- ^ ^^CG of teati^ were menti cno i'^, , 
the heat of hydration, the adirati, rnetnr rt pror;wr ..r, th, ¿'/. I 
metbed. The former wac uCreea to bo time-ccLuming , nd exú^'v 
suggested, that the heat of solution r,etbc, shctUd fce"£ej £w. 
and cheaper,  although less accurate. *n~it- 

I      o      !•   f   i , ..• 
i ti    i;     t   L-     ,    . 

•IU-.JI i t-y  .,r  , 

•r¡n>-y. ¡en wi ti 
nf solution 

">  an i   it w;.. 
• ,   .'••:'   bein;.;  . 

ot 

I 
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Chart VII.1-1 

•jnc-t In:; if a liant Maintenance L\i,Di-tmt-nt 

H.AÌJT 
EKGIJIEERIIIG 

I;Y3TEI-:ATIC 

MAIÎiïKWAI'îCK 

PREVENTIVE 
MAINTENANCE 

î 
» 
t Routine 
i attention 
t 

:Routine 
exsiriinati.cn 

S 
I 

PLAMNED 
MAINTENANCE 

î 
I 

frograrcmed repairs 
Planned overhauls 
Planned cempenent 
reconditioning 

Planned manufacture 
cf spares 

Co-ordinated spares 
storage 

Co-ordinated salvai 
operations 

Rapid attention to 
breakdowns 

PLAKT 
ALTERATIOriS 

NEW WORK 

REGULAR, REPETITIVE 
WORK,  AIA CAPABLE OP 
•••IvtuG IWGRAMMED 
l.'SII. AHEAD 

IRREGULAR JOBBING 
wewe w $pmm m 
MAT«! 
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VII.   ¡L\ii:THi.aic:; /dir 

1. MO i ntenuncc  (K.V. Tülc-herknr) 

The   ui'ortcncc  of pl-nt maintenance  e-.-nnot V.. ^V,T-, •;.;; i,-.t- j ¿r,i.     IM- 
especially  tnw    a' develop] riß count rice  which ray h'-vc ev-'i' r u iftvV ' ->• ". i "• ''• , • 
difficulties   in securlnß finance,   foreign exchange, u  .mLbl^ •• i tV 'nd"..,'"  ' '' 
imported plant,   in order to start production.     Failure  t, k- ,V u-  ,uLl  , , ..íU.M I   , 
because of the  absence of cocd maintenance  ic particularly dlc:,nr.olntin • Vp       .,, 
circumstances. ••   l-1L,if|.    •" • " " 

Good maintenance is not obtained aut matieully merely by hnv- - -dr-ui- 
steif,  spares  and stores.    It has te be planned rnd executed' In'.-.'wolW-u • .' 
manner. l<> Jll-iU 

The types of job handled by maintenance engineers can be ein—i fi, ,i „mi .. t 
main headings:    plant alteration,  or new work, and planiÌ maïnteÎanœ! * ^ 

The lecture Sœc on to discuss vhe scope of each.    For plant mnlnten«nce 
three popular ^sterns are in vogue*    "lifting« maintenance, Srcakd!vn or^i-ord 
TS! ïff ? f* ^steiBatie ** V**inin¿" maintenance, which eanW i^rthef 
subdivided into preventive maintenance and planned maintenance! 

4    /i«.1**! ^Ì10•-* a Plant "toteaanco department are iUur.tr.-, hod 
in Chr;rt yil.l-l. The lecture examines these functions in det-.il, with 
lUiutra^ione drawn from the actual experience of cedent fsctorien in indl-u 
The importance of routine examination io alno explained in detail.    The nui 
procese concicts of the drawing-up of detailed specifications,   the rfutbí 
examination itself, the systematic recordinG of [ho finding Of the ox"ïUl<* 
and action on those findings as required.    The lecture describe,    n, t^l ^     ' 
personnel needed to curry out each staGe of the process. 

Table VII.1-1 shews a typical specification sheet, Tabic* VTï.l-P rhrW   , 
typical wûIOr programme of routine examination, and Table VII. 1-3 \a a timidi 
examiner»^ report. i,x ; la a W'ical 

Maintaining collated reports on the different machinery unita rirht tr<v the 

pLLd     Slmîî!^ Q Tî^10 ***»»» of ^chinory replacement 1, bei,/ 
planned.    Similarly, persistent breakdowns and defects will «how up ole; ly or 
the record.    The particular unit involved can then be subjected to , Íínhí, 
careful examination, leading perhaps to o chance of decign. 

mainte^nof ^Pti^?f ?"t "/f*^^ »»atntenance may lead to a sue ten rise in 
art•TSnïïîî«i    Í¿ *? uiB th# lonß "» " wiU Pro^ substantially cheaper and more productive than tht haphazard methods often used. 

^    ^atS•hIp^rtv1nîSCUSSl0n 0f the COntentG °f Chaptfer VI1 ^   ^^r.ted In 
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1 ." • • I 

r,•.;:: 

:--:iL- VìI. L- 

;iii  IXi.-.i: i.;i,'„tl   ! j.:x:;tunu ('.i.iVuy 

I7v, .,- ucr. Tot- i if; Av •.ilal.ili t . 

'•v~-}   r.^ji rs  ur minine* 
i'. "/.Li      ¡¡"ntl.ly       Ree."rei motor load  in aupe., 

i;Xon'no- 'belt  r r er' c.Vr 
piecoc at ed.^cü.    Any other obvious defect, 
:;een without stoppine c 4iveyor.     Eo any 
regain;  that take 1> mino,   or J o-u:.; und 
need iv ¡:!;:tcriul. 

MoV/lL      C months    Ac for i-ió'íj/lA. 
Rcc< I'd any idlers not rotating. 

Eut :::-l/k hro.    Fed idler bearings for overheating. 
Stop conveyor at convenient place and 
examine belt fastener for security, 

A 

B 

V&P./IC     Annual 

Est Xh hi'3. 

.•„.•;  for M .-/IE,  then rtor conveyor. C 
Lift  t.,p half of gcurfc.:: and examine 
condition of gear:- and bearings. 
Patinate residual life of V belts. 
Examine all idler lubricators to see 
they are not blocked.    Measure belt 
tención (ülacfc on irlle aide nuat not 
droop more than 1 " between idlers). 
Ii' too much clack,  cut portion of belt 
und rejoin» 

"Ava ¡.¿.ability" raeane the conditions under which the examiner car carry out 
th.- insrection. 

Availability *AW - Jol vhich '-an be done at any thw.  with ut stopping the 
muchInc. . 

* mW - J 'I vhich can be  lone nt nny tine without stopping the 
.nach'no-. b-ic j\-;n!rirjg the pi.-miusion of the departmental 
head ¡ nu pti-liap.-. a  shert stopr >ge not affecting 
i n Uui'tL TI. 

», « t"     Job which vili require prior planning und stoppage 
of the mchinery unit,    Normally it vili be synchronised 
by the plant engineer with ether similar jobc. 
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.L-ii-r'..  \!> ,::ly Pr , -r:r.-r.t 

Tabic YII.i. 

IïiiKC ,;cc!; -r-nu. 

L/pec.   Ho. Iten Avallai; ility Tí-                 r ';], 

II ttj/lB Crushed L.  Conveyor B 

l'i 79/3A Primary Crusher A 
M 15/20 Limeutone tub No. 10 C Tuecuay 

n 
11 c C-f tci'Hu ai 

« 
"                   12 c t! 

n 
13 c tt 

•1 
Ik c II 

M/333/5B O.H. Cran© Workshop                         A 

M/7/1A No. 1 Kiin drive à 
M 7/lA No. 2 Kiln toivn A 
M 63/3C U:- .-à bag stitching 

i:i:' chine C Friday morning 
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,1 -, • 

r^.L-JL- VII.IQ 

;v-^:rt Vre £cbe 

Ito:- .. r.crt office v.ce cnlv 

Rer-air      Opuree        liant 
-rd orders      history 

l«'-    /IB        Cru^nc-ù Lir.er;ton -        «.  ixL.':r¿ seized, 
Cnvcyur i+th and ^th i'rcn L?tyr ^ J7 Yer 

reed end. 

»ITfj/y..       Irinoiy Crusher    Primary drive        173/ >    Ho     No 

3.1415/-'C   Ho. 10 Tub«       O.K. „ 

h.lWj/;¡C       leu.  11 Tub, Hole bar bent. Ko   • Bu       Hot« for 
annual 
ov«r|aui 

5.1ÜÓ/2C        lio.  12 Tub. u.R. . 

>' >:il'J C       Ko. J.j> Tub. Axle box badly vom. lo Ô3>i Io 

7. ill 5/. T I'-»    I*»   Tub. O.K. m m ' m 

í.iíllj>3/";B   O.K. Ci--ne Wor::chop   Long traverei vheel 
í'lanccs wfiorlns, Ì»f0rt       lu tm 
vhole crabbing. tú 1.C* 

9.M7/1A Ilo.l Klln Drive O.K. - . . 

10.Î-ÎÎ/1A       Mo.H Klln Prive 3ear box oil 17399 
level very low, 

JUL.M63/3C     Uci-d tac stitching    Tatuianers out 
Machine. of use.    Stpaired. No So Tsi 
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I-:oüci;nination oí' 01.:  Kant-  (K.V. 1- ••ic-r 

A  Gtu-c  is reach«*'   in the HIT  of ar.y  ir.dudri- 1 
citner to technological charge;;; that  lir-.vc t-ke-. * i-vi   "••>•"•/ 
amply to wear and tear,   t!:e plant  eeacer  to Lo { -or-ri-'^ 
i.coecGary m orner to  inprove productivity am: fnCr. c-iW¡' 
EOucm and efficient factor!oc. "  '      ,¡! 

If the move to modernise io prompte; by tcchnolo-Ic-i 
occur even before the economic life of the Pi^t  ..aí ¿ .",'• 

A'-'illt'i-.' ,    ! 'lì      ,-f '     t     ,- ., 

JUt.     Ir, 1  ie  c:i¿-i-'   o     1 !u 
cement industry, however,  the end product; ^aiTc^ò^'.U"1-:-.1   ' 
i or aecadec, and the need for oodcrnization u.uaíu  arï c    n,« V    '      "   ',^!''l?! ' 
of the old raehiner- to   i -mm  n  „i • u   • I tr

kUail-   ili"f:- °ut oí  t.,;f  .iettnomi *u luttuutij   T,O a ¡.oint at viueh it beco^ec u^cro^ri-» <,-,.,„ 
coney on repaire.    Modern «cnent-makinr plant- arífC r    f    -    •   ?      1My ?:°rc 

old counterparts and the replacent of letter   nlarÍ^-   \l I at ^^ *'"  ' 
productivité    veñnr-e.^   «».+ ,.     „„„-   i ul   ¿m-anat^y   re:jultr: ir-   mcr i-ivuvtt.uivii,,,, reaueeu costs,  ana larder m-o-r-n- •iWf„„ 

l r 

productivity, reduced costs, and'larger profit m^ino! 

The useful life of a cerx-nt plant lc often acr-.c-rocd   n ILH,. ,rr 
m Good repair.    By and larGe, hovevtr,  it i^ "afe íot -i'       i    /   :    T '   n   "' : ' 
twenty to tventy-five yeur^a; 0 is In nocí oí ¿«lor^í o     ?'"    * ^'^   ? ".'•1'ü l 

concern vili plan for thlc ac part of Itoli^» Aí*T * ^ ^ ' '' 

w«ÄS^ »i" r«**,,, tu. 
technical problenc connected Sr^^^^^oÄ" Î^ ^r*" Í,MU 

Rateine funde for plant modernisation ir not ea<v tir   f   „ • 
tr.ay be fron four to eiCht tice* larger than th£orinai    'ví     • ? ,* '"" ret laced.    «ìunVi u.,-,-  „„^«*  n ,, ordinal cod. 01  the '.u¡it. 
-tatíta^ ,ü- 5    «I»1**1 expenditure cannot normally he  oovrrc iv  tK 
b^f value P   roí^f"*? eet a::ldC for thc Woa- oí thch,      0   , 

."t.'t 

ha:., liai-  1.0 u;;r- J\i;r-< anounte ÎSS^ÏÎ thl° mrEl•1
/ »«* rtance, the 0«ent industry 

n/tjor 
the extension of old slants      rw Í? ZÏ * J"«Hly undertaken cm: by cidc i/j th 

Part 0f cert ^o^o^e^ £££ TZJST«,*^ JT r^""':-  °" °,u 
Gchemen ic the fear of ìTMMH+OM«. ;"*       ^^ctorc to enifitje iri r.r .¡ernir it:on 

will add to the aîreai M^ Tn^fl?       °if0^10" d,'rinc t,lCir ^'-•-•-n .M, 
and okilftil plan^ n^n re4"1^eT"e    tf T-^'\   Eni'lnterIn'   -^^ elinlnntinr- ¿1,«« <    4 uce ^«Coe xoccfcü to a mininur. but thf  br ,:t • ^    01 
S^rn^aïioÎ ° ^^ °Ut Plant "lrt•1« =•»«*< ^!«   V:.I-':.. vlí. 
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; . . ( î . 1          \ ( > 

'   . et- r< •><!'. 

• 1     :   J. \    1     » 

( :. i'j", 

lì'        .'•': 1   ' Ci 

,e' '   >: '. 'i.( 
e )l    1     •.    .   . 

I. • :i 

•    •   •• ••:••::•-     i" ,   >..t       >'!• 

,   , . -.   •. ,i        ' ; rr .\ -,ì        'iyo'..a .     The 

^ ,     :••'-(.;,.     .: "  ;•! t-tt ì,     rt'1  '.-i.'d:      !,-  i. .1 
- ,   ., i   » r     » . î. ï i   ,< ry   ;>í ¡ i ..   ' M 1 

I;. :r< ¡i  <       ! .c     i Ji ' ' i' :• ','    v »'    ''-¡ '   l^     '• 
].,.;•   r,   .:    .Ol-r,      '•" "'i. ":••'   i'••,'.    ' OÎX.   t ÍT : C i f !ìi 

].,,,   . :l.-  i.fti. :.  recent   t.renu   in  .x-.-.ttrr. Eur^ e an,  t .e   United Stater, tovaru,:. 
noe* mi'La.'  tic-  o.,!  œ-tforf   r:  ion, ' V H iu' 1;;,   convert Í i\; their, to ::i:git   ilryirocc ':.: 
'.ila. .     ivj'.-li com, r-io; • -re    artieularly  ¡.-.uit-.'Ue 1 or  rurienraon-tyie 
..rr-nc-titt-i-:-,   ;;I.T:C(.- tue entiix   vci'tico-L   rtn.ji'.rc,   Induci a; tiic uyclor.i" 
Tre-:eaterr,  car. he «•.-»rete«; U tore  thr  : íi¡. Ir. cut off.     Cftctacular mereaoec 
ir prouuctJon,   in r.u.^ <--aoer  50 to  |0  j.er cent,  ;:avc been obtained frön auch 
converted .lune,   vili; ti.-e a^.ùca adven* «£a   ol ¡Teally  i¿ provee efficiency ar- 
recarci c fue i . 

L.JVJV.      ' 1-.;;ii.   I*.-.;.-:.!-    \.rh-.¡ vili comi, ài   u:     .   her i roe .a't ivi*,   and   lover 
ihour je.'..   rho-- '   La.   ... .raé'ueeu v'Tr« v» i1 r-^acc   .irriti:. 

1;-c   tcv!. niiv: L y:i'- oierati">ne.;   ¡ rnUo:.,r.  U;u"   f.rt.- <. ; -.'.•ounterec curiny the 
o:c-:ut ion Oí   • „LM: I c.<.xrin.ü.t.^r   ..;l.c::c -    ire,  o:   courre,   cOìo;::al.    They tax the 
¡..c-'.uit.   vi   i   e      .cinterà ,.ìW operational rtaff le  i he QUir.,ora,  lor the v.nmnvttfm 
alwry:. e'^xet..., tai. vori; to be earricu oui  vltn t:.e icva.;t   tOJ.-iUt   interruption, 
or irti' .¡et ion.    T'ho ti...e taker to corir. etc   .uoh joba i:: usually lancer than to 
ere   i ;. iHv jaaiit or to '.:;1cr.u r>  ncv ylant vlicr y.í-nir '""tve alrff.Uy been r:adt for 
:-,       i-xirni'jOïi  in  tiiC:   ¡n'-tiyJ   . t..i¿,<•••:'• » 

Ir  l!i,ii-i,   coi.x   '^  ire cirm;   -. )'•,--  ccr:julí.;Lion€.o  over forty year.: ago havo 
Lx-rn ? C'K.-r;:i.'< •..  .:J.U í xtcncu ;. -to í'LM   tir.c;; their orîclrtil   e4ataeiiy. 
Tnllr VII.-l  rcprclucíH fif»utvp frcfn tht  actual records uf three Indian cenc-nt 

..   ¡'i:r- to i liujii-ú.í   •|..'l::n -. ci^.-i l':i»neu i-ro .'rnrxer of ^.ouorniJutio;. and exjanr-ion 
(,'•;;• ibif- c^rrlrv.   "-ut   '':: -rcf,-.)  c*a-   .vrl^'¡eve  in ter:.:.: oí   ai—round iRprOversent 
oi   ; rov.-ut-'í ; v'1,., ,     I^.r   l.j (•,•<•   rr ;.• cr. i. >n  In : an] ovt r t-;*j,    due c : sent'¡.ally to the 
fO;»ì''ì.a ;..<. l't  ol' ti.e   Mit. . -.rvi '    i1-;i'î\.   O} cri1 LOJI'" 1-y  ::or.jlei.f  ¡x-^ìiani-ation.    The 
ret x-..• ..tel   v.'   .'.ace ai" ; ' • tiAe .v   '.u:   ¡ oüí.Jbie far the  vorher.", by offerirle then 
•iTtracM i ve ¡'.'•reí'.' tr  «¡¡-.er a  voluntary  ret J rei-em.  .'.oher;C» 
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vin.   :-"AHKTCriKG PORTLAKD CïïHH:T 

i•  Parkotil:;' and distribution (C.A. Bor.fi Petersen) 

.'.incfc marketing and distribution are more suited to discussion without an 
introductory lecture than most of the other subjects dealt with by the seminar, 
the lecturer confines himself to suggesting topics for group snd panel discussion. 

Portland cement works can sell directly to consumers, cr through distributors 
keeping stocks of cement, or through a combination of the two methods. Direct 
sale would be ex-works only, with consumers coming with their own lorries to pick 
up the cement. Credit systems or arrangements might also be discussed. 

In connexion with the holding of stocks of cement by distributors, the meeting 
might discuss technical requirements for stock sheds, bearing in mind tropical 
conditions. j.nother point of interest might be the quality of the bags (jute, 
paper, plastic), the ply of paper used and the price of bags, me export of 
cement is a related point. 

An interesting question for discussion is the sale of cement in bulk versus 
cement in bogs. In Denmark, cement in bulk is distributed in specially built silo 
lorries, which belong to the cement works. Within a certain distance from the 
distribution centre, FC is delivered at a price which includes transport ana 
pumping to the consumer's silo. In Copenhagen, this distance is 5 km., in other 
towns about 10 km. Outside thi3 inner -.sone, there are several other zones, the 
distance between the limits progressing from 5 tc 10 km. The price rises at a 
rate of 1-1 l/i.' kr. per tm per 1C km. increased distance. In Scandinavia, the 
maximum distance in practice is about 1T-150 km. Above that, two persons are 
needed on the lorry, or overtime will have to be worked, so costa increase. 
Consequently, in cuses of great distances there is an extra charge. There is also 
an extra charge on lots of less than ';>  tons, of about 10 kr. per ten. This is to 
encourage the customers to provide the necessary silo capacity for receiving 
greater quantities of cement with each shipment. Por purposes of comparison, the 
cost of 1-C in bulk within the inner zone can be taken to be about U  to 5 per cent 
less than In bags. The cost of transporting FC in bags is very cheap in Denmark 
because the cement is usually hauled as a return cargo. A price of 17-2C kr. per 
ton per ^0-5üC kn. can be mentioned as an example. 

-nother point is whether the silo lorries should belong to the cement company, 
to the consumer, or to an independent transport firm. The saving on bags may pay 
for the rather expensive silo lorries, or part of it may be 'used to reduce the 
selling price. Very often, the technical and practical advantages of receiving 
cement in bulk are so itnportnnt that consumers are prepared tc accept the sai!» 
price for cement in bulk as for bagged cement. It has been calculated that the 
cost of concrete production at a construction site is about 10 kr. less using 
bulk cement than using packed cement. 

The eeiwnt may be brought to the distribution centre either by rail or by ship. 
In Eentrark, the cost of shipping bulk cement may amount to approximately 15 kr. per 
ton, including depreciation on the ship. 
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Bulk cei:.ent is nuinly supplied t-:   major ce» -u-t-r-    -v t • ^       • 
construction sites,    /nether intere otinr îoirti    •*•» ."' :iV:ì''le   ,]1^  ''^ 
alloc should be owned by the ce,ent Ä* °r ' h the r* h" ^nV '^V   ''^ 
contractors, -w^nei  i tun .-h. u.li i t-L-)i.: t.-   r.,* 

Bulk cement can be sent by rail or by shi- to distributi, -  ,    + 
bulk cement is either packed in bags or distributed in        o     " ¡ "'  Kr'ore th" 
cement works have two vessels of about 1 PCO Snfwi "    Thc>  ri,nl-îh 

Aalborg and Copenhagen, and two o^her" ¿•h SLÌ     r^ ^^  Sülll,:ß betw•- 
by compressed-air transporting systems oïbv ZZ' .        Cement ls Unlüaded *lth*r 

installation,  the cerrant is Ufíad about^^^   wT^'    ^ ** mat Wcent 

of the silos.    It is especially portait in v^^o^L    hcrt'anf! «  î* tOF 

in Denmark,  that unloading should be carried out a? <w f ,      C dintancen 

obtain the best possible utilisation or Se shi^ P°SSlUe in °rder to 

bulk may not yet play an important ¡Ttte dis^ibu^íí JT^*! 
count'ies> 

might be considered as a fufú« devantUtrihutlon of Portla^ cetnent, but it 

G-ups^n^ «Î re.uire.ents of the v.riou, 

=sOf nation that Kff £ffi^^ 

such as dams    etc      *£! ^U ÎÏ '        '      ** 0ften'  lQr^e construction projects, 

railway waggons or contaiärf irlbly ,re S aîaV     " t0 "* WÄB' and by ^clal 

.«.-iSLUÎ*"*^*!111* dlMdv8ntagts to the «ment works of the sale of a 
considerable percentage of the output to such clients should be discussed' 

2'     B» Service Laboratory (K.g.C. Nielsen 

earryS Sì^til\e8!t^ ^^^P ls *rLmril* to tíerve c^nt ««» ^ •IIZiíí i    * testing in connexion with the production of concrete   and 

(Srt TO-Üir* CeUÄnt PrCdUCerS by teSti0e °f C•nt lß --reT   '    ld 

porosity anS duSbníív^^S   ^.^ aS?re«ötea' ae> *>r irstance, specific Wlßbt, 
con^íití test ^eiÜn-     t?8/0?clT« out of "4* Proportions and the Jesting of 
Î^î!î?,;!      specimens sent in from the building sites (testing of ^renrth 

Seh Hloïîblî     oTÎ^ JÏ0UtKth; Ceroent ilMtet' " should be "^rioted as 
5th¡ users   £cau«I î^nfï" han?\such l*b^t°ry service is highly appreciated 
which mort tatîîîîni   ^      TCial •«^PW»* and specially trained people, 
which most building enterprises do not possess.    Therefore,  laboratory service ha 

•111- 



CEMENT 

PROÖ 

TION 

FUNCTIONS OF SUWICB LABOMUORÏ 
mmmmmmmmmmmmmmmmm^mmmm 

limitine  testinp, 
of cement In 
concrete 

Development. 
PR0DUC4of new uset 

Compt.tinta 

W/ 

SAtES 

Development 
of new ustt 

Cw^pt.>liit# 

m ilijiii[ini»Muiirii«ti«ii|p«H>WWH»"i    "' i iimnnûnwwini'PBW 

i i unum inmrmmmmillfmmtmmm» i ': n    m 

•«MM 

••aiWMpiaMiiaiMMHlIMIIM 

I •• .i., i— 11 11   III      I I #11 III!    I  IITII    lllll IU11 lllllllll I II MHIIWIIillMMIWMMlliMlMilál 

ROUTINE 

TESTINO 

INVESTI- 

GATIONS 

A#fff»«frat®É 
mm~*mmmmm*mm 

Mix prooortiont 

TnmtelÉ -shoo ttnp 

Commi t.tee work 

lilll|l|lllllll>MII«.lllimilillillll|IIIIIIWIi»W»M«IMIIIWMW. 

New appi 1 cetioni 
•aril 

U4t^KÌNMk       MHtirifcB# MHfeJfaS-abak^A 

M •WWMMM 

TRAINING 

COURSES 

Tastine of 
concrete 

DtfRM*#tf<iltt0Ht @f 

concret« fci«elittelegy 
•wanna 

-112- 



a»* vHhfee 

»mummt OF amvici lAmMiüm 

INTIMO (DT WATCH 

É 
T ••MMÌ 

¡fcpifltttt I —l-l»—«• 

Com it fue;*   1   D<m«Uy       |^iy, eont#nt     fe 

Î5ËZ»4* #t frapaflitt» 
•MM 

•Ai 
«HMMi 

ri -win      •     g ,..        g     ,   aium 

strfyth       I %y 

«©i«l*i ©Í «U»tt«ftt» 

•4MÉ 

Nmwbiltty     Durtbilttv 

Ww>* d»a t ni c tit» ttitlnp; 

•U3- 



•.;   i,  ti'./(ti   ¡' !   V-'.'LJ'-,   f ,ii'¡M-:ii-,   i;   o. ui.trtc-.;    .r^rt-      'v.r.er-'t.-   i¡ iu-,n-y   i ; 
t • ri i :       ut..     •:   i   :iix-l"   ' ?:<-.'r<-   I      :      UTicl'l   ¡  i'   rrivtt    te'.tir   '   ir   ;ittLte.      TLJ .; 
ì:I;.       .''1 ¡.e!' t-:,.-  (•-••ft   u.>-ì.   • p' »í'1'fiv.i   t; ^    '.Tvicf- Tree   --1' I'lfcr^ or  .,'hether 

•   ,-.     . .   .,    t -   r ,,   •    r...     ..• ; ).,.   iv".      :.l).o<-   ;uc.  te.:tir:.'    l'r.r . <-rt>i:t  u...er.; : ny brinr 
u,   i,,.-   ìut-  ti-    -' tht  rt-.:t.ondivi lit. • rf the   ':.<iu..try fcr th<-  •> lvi.ee  -ivei   -.ere 
eK-   r),   'r.'-n   i  ;   tue   -ó ;c   '..ì^i.  v,tn»-r kin!.;   Tt*  teChr.LC'ì    -ervic^,   it   i '   -leCir.fM ÙV-] 
ti.:.-t   it   .-,>•.• .ul.l  L-  H'.'-.rJv   .-.t':tt1 th-t the of'M-iit   ln'lu.,try ^    -u e.:  no r»-;;Ftn..;iLilj.ty 

!   r t •-.-.-  result/   jr cur. -.eii'Urncf-:-    l'   ;uct. te;tii j.      lï-..ti.r:y -..'hic":.  Gervec us an 
:jiTici:.ì   '.cprviv.]   ,-f concreto  ;;tv.>u.U prti'erully  le dea H ly  'officiai  teotiiv 
lr:L(. f t'-vlon . 

•..-   l'.   r-it-u-Li-     ../   ••.-. "i.t  ìvM.'iv-     uè   : e r. '.IV    .-il.  e,jU!Pìf' i '"-'J    taffe • 
VJI- K-  ti,,'   i-.i  ii.v«.- t i.;oti_>i._-  i\ J.tir; t    tho   } rf lUcUci   M-ì  ".í.tr.i   M" nerei.t. 
?• i.; r CM.:; tì.r.t -¡ tuchi.ic L   vervice .Un or-,tur.y,   -..'hioh íJ.   ;feei--.l Jy -.quifrea und 
;;i..,;i'ei f  t e. t. ^inrptf.    -tv-ul'i rp fiMe t"  sc-rve  tht  L'1 industry internally by 
:•.(•;.!.: -,f ^reci-ji  te-tir : :.t.I   • rvtr.tlriüti^. ••-•f thf1 propt-rtip-. rf cedent in concrete, 
i/   n.ütíxijii .   m- t-y.ai.rlf,   .:ith o* .plaint.,  or \; I th the   iev*l '>p pnt  of ne'.; types  Jf 
VA'   f'.t. 

iereivlirii1: n>; it., qu,'.;3¿tative und quantitative  litandards,   the  service 
lnboritory coal,i. undertake real reueurch projects put forverei by the PC industry 
or by the cerent conouirero.    It is rc-cowrer-ded,   however, that Q apecial organization 
should be established if it is found nt-cessary to -undertake ir.ore extensive and 
fundfin.er.tal research into concrete, because ouch research needs other equipment 
and 3t-tff'•-•;. m/l har; other relations with the usern of ÏC than the technical service 
lai. oratory. 

A technics 1 jervice laboratory, well equipped and ..'ell staffed, will, hO*Jever, 
in the absence of y real concrete research laboratory, le able to undertake simpler 
research project,; (trouble-shooting) of creat irr¿r«diate v&lue to cercent users 
(problem;; on sltea, prob Ieri.:, in the precast concrete industry and problems connected 
with coiitilttee work)« 

.;ince :«n eccential tort of education in concrete technology consists of 
training in the testing of concrete materials and fresh and hardened concrete,  and 
includes do!:.onctrutiona of the different steps in concrete production, B «eïvice 
Laboratory enn be of great value in this connexion.     Juch activities imist be taken 
into cons*deration wb»r rlanninf th-- -rrvic** lobc-r^tory, ho^/ever, because of 
.•if-ci". I   i i>..tji ir-¡ »•! t :   .. i i ••   i'«y::.r<) tf  ..;r;.o»* -¡n'a  t-tquinrcM't. 

It ia not poasible to give any general rule3 for the size of a service 
laboratory.    It dependa very much on the extent of the service to be given and the 
possibilities for collaboration with the cement factory laboratory and official or 
private testing laboratories.    The minimum equipment will be that needed for the 
routine testing of aggrega* es and fresh and hardened concrete, and the minimum 
staff will be about three people, one of whom must be highly qualified in concrete 
technology and testing in general.   The cost of the minimum equipment will be about     f 
$15,000.    (Chart VIII.2-2) ? 
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••I .!<•'-    V'K. 

'icetir.jc'tl    ':«-ry¡c(-   f ,r tr.<-  u;j« •r ; «.r i-c <• • pr¡  , ,,   f, 
-••"••I.   Vh   th.-   ;i«.j l   u.'fc :    :f   ce-..-Lt.   MI. i   th.-   h I - - 

H-dted t.j tnuk^ ciM.'-ct'-J  with t.t.e  i--t''.-ii  •    • :"•'•!.  - '   i '   • '        ' : ' 
r-,erete     - ;J,   b,;t   it   -iften   h.cJude.;   IVii-,;*.,"^   :tir»í,:   ' '" ' ''''"' '    f 

M   .•';ir.i\,i-«J   c .licxete arv! nrc! itectur',1   ;«-• h -. 
r r-j 

l^ice  rVK   le  stricte I to  the  r.-<J   a.:«r  ,'t;,-   • ....     .»,.   w, , .  , 
'"«• *• tne  jr.;,   hut   in n^t   •*:;*.,   it  i,.~UHe,  -,/y r,.r .;r. "    ,. ,    r JW v * ",      l     ' 
•*r•*i ir   the  Huldig industry   (builder,  ^hUect.-,   e V¿V^- 7 -• ! '   ; 

--•utaractor.i,   ei-ft^en,   uorkern,   -juthorit i*.;,   tether.-'.-., d o-.-.-itt-i.'-" .'. ^'l    * 
-• it-    i   piuctic.:-,   „,t:md;.nln,   rccorc.fciiautii.ns,  etc.). '    "" 

f. .-•«   :U' .•!  I"C  industry':i  terM.riaid  .n-rvi 

^miÎ'^^/Trî; proiirür corcrpt* eructare ,?irh.;;t,:';;;;:,;.- - 
1..l,tie    ,t  •:   •-j^tlve price,   c,r vhen rv, kir.dc of Ui*a ,r, t, ..- L.Í r   i,-,  , 

Technical   „ervlee to users ia u vrUuBbln jcwtse -Í' irforr atio-, -a-ut  1'- 
ce,.ent ^rket.     Thi, inf,n,atior aunt be fed bock to the i^ïrv^      if       . 
production department; üa pur* of their > arket irrorUltTN      • "' 
of a technical  service depUent should be     k^^^A^^ï.*, f':' 'í:"i 

,ucn a départant, and che internal information .y^/co^Íí^^uctÍ ' 

pr^ ^^^ aBïvlet'  SÛ0Uld be 3° ar•^ that î^^^^i.:"' 

Technical servine should be based on a high i-vel of krwl*!^ ..w„+ *u 

etc.) and through participation m congresses, :Wo,ia We? ri í T/í* 

easily (lnformBtlon retrieval). *«-raW In „uch a ray th.A ,t our, (*  f ,u,,a 

-^r-ea (ovi: uiT«r.;-eti«nti; ur support t.« course;; urm-.^-i ¡,v    ti-.-ri    i.'"-.,'-.   " ;' 

S"3SS^oSS^^3S^Ä^^ -d the ornant or viiit:; 

and to collect valuaMel^tio^Xl^ «-—«-». etc., 

ce^nfcoSìdencfln ÄlT1^?^ ^ *• such as tü ^ •«*« "** 
objective and c^m.l^ÍÍ! í"forftlon *»** «"•!«.    fence, the infection met le 
that inquiries SS^/TS*0* l** Ut>Aot BaleB talk'    U ls ve^ i'^rtnnt 
confided    %1 ÏTchnL!^8ista"Ce íc ^dividual users should be tm,Ld it strict 
advertiaw r^J¡^^    ì ^^ dePartnsent ^ould not be connected with 
adve£í^ J0' !!n:enî înd 0ther "Bt«'ial8 for concrete,  except by œrvi,,' tl^ 
advertising department internally ,-ithin the industry,    m the Je   "/ the 

except by serving the sales department and pruductian dtepartinent internally. 
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,'..    . t ; L*i*    ,1' •.   !,< ,:• rio. ì    .erv'c--   !• rot-er.t  .w/uU  i e   u' •>   aió'h  o-.r'ol   ar.d 
t*-c:i: i'-'.l   ..tan.lari.     It   i      i.tirtaot   tria t. t..<-   -ai.aoer ai    least   rhi al i   he   hi./hjy 

ìe -;,ti:--.t^i   L;,   the  ì uiI-ìli.--   Lr.iUL.try  and  the authorities,        t the   s-oc  tire,   th 
stari'  .-houli   e  :,rri.-.e  : er.hor •• wi..   are   far i Uà r with  and  ••¡le tj ilea]   with the  many 
rr-:"Uc"¡l   ¡ r .uìe.-.s. th- t sa.y arise   on builiir.r,  ..ite;.;  ani   ir.  factories. 

The  costs  of technical  service vary very r.uch fr-r, country te  e .mi try,  and it 
la  n,-t  roositle  to ¿ive a   cererai   figure which will te valli ir, a country where a 
new TC   industry  i y smarting up.     The casts ir. most  Jectem Turopean countries and 
in the united    Vtates are  in the order of (-.'j  U   1 per cent  at' the za Le s value of 
thf»  cement produced. 

k,       .iuEjrary of Dlgcuüslon 

Luring the discuDalons on the subjects covered by C.»áptera VII and VIII many 
questions were raiced,  including bulk ycriuo bagged cement, weight and mtterial of 
bogs, tronoport find storage problems,  vertical integration of th« eeramt industry 
aiid price policy. 

The rain advantages ••••f bulk ceirent were o greed to te  jovings on baga,  lover 
Jul.cur require!'ont:-.,   and oii-pltcity   if use.     However,  the  ello truck:-, needed to 
transport it are rather expensive and can seldon. take advantage of return freight 
un  ï:. :jometiP.ec tire cace with regular truck? transporting bagged cerr«nt.    As far a@ 
th».- developing countries are concerned,  it was emphasised that the most important 
factor '.Night be ss vings on bac¿ ai nee that alno inplied r¡avinr:i in foreign 
exchange.     The cost   ?>f bago ray  öosetirr.e • or* unt to l:'.' per cent of the total cost 
of cerr.ent ir. these coui trie;.-.    .'vS  regard.-, the transportât i on of bulk cerrent,  it was 
ri.tf-.-d that  !t is ¿e neroli y preferable fir the producers to own the transport fleet 
and silos at the r.tart a.: a meano of j ror.otion.    Only th<»n can they exercise the 
nee«.-.:.:;: iy contro]  wer the quality of  the cedent ut  the eariy ctare::;.     '.Then bulk 
diotril ut. i en ir, en a  large scale,   it io ii.practical for the producer to own all 
the   .'i]j.-.  required.    Another important advantage of bulk transport is the 
flexibility  it aud.- to the :. lxing of concrete,  raking the aize of the botch 
i ¡ doro lent  if tac ui 't weight of baro.    It war noted that ordinary ¡.-.ears of 
trau.-.port.,   ouch   ...; closed railroad caro, have been tried for tir- transportation jf 
' ulh c ! •< nt,  but vt.f us<.   of ¡..fecial i y designed equi.pti.ent war» strongly recommended. 

It was mentioned that,   in Denmark,  transportation of bulk cerrent is generally 
o'-rt- l'irinoi: leal  up to a dì.stance  of lCf  krr.  vith the  load carried amounting to 
.'i   + « T- Lì .     Fur a    -ton load the distar.«*- would,  however,  le reauced to only 25 km. 
i-.ieuiaatic transportation can only be uoei over very shcrt distances,  since the power 
conour.pt.1 or.  for cotr.f resoed  air io  high. 

It is generally safer to store cement in ailmi than In bags.    A otoi«gt p«rted 
of up to  six nontha In alios and three months in bags has no effect on the quality. 

A-, far no th« sise of ate-rage silos at distribution centres is concerned,  it 
WQL; recoMsended that siloc should "he designed t-~  -over at least one wad preferably 
tuo da;, o1   coiiouinptlor.. 

.,ith  regard to  storage  facilitieo  ti neet variations  in demand,   It was 
stressed that  investirent  in the provisión of excooc productlor. capacity ic ftenerally 
••iore  i'eaoible  tlian investment in  .'torace. 



pw^i 

r.n the   question of La,- r.üteriala  it   ••;,-• ,rtvi  +•    +     , 
Polyethylen,   coul, te une 1 ^rt^ou^- c ut^'^ .i^' !°'   '^ 

p"S'é'b^mcultle3 had teen °^ed v ^ t-rrii - i" ";:•••Lut ^ nf pontic  bu;-. "" "•—— "•'  ^'  "••'mi,; -i' .-ùr àurii.: ti-,    n m,. 

The vertical integration of a cerei t iniu-ti i+v 
desirable as a .eon, of prosatine the uce      ^!   t" l^f'^r Ì! ^^    -  - 
effects on oalea tc competing consumers  of eeSnt. "^ t'1'!l' '":Vt*     Kvr " 

Fri ce discount;; are generally tractiifì *or +v, 
service to the producer,   such as taking celtaÍíi!í~  Tr*^ ^ •'ctua11* «'•*••••   < 
which vculd otherwise heve tc be done by t£ píodueeí; ^ P^  JtI^1 w^.     - 

It was agreed that a centralized t. chnical   .rvl-, • i . >     . ,     * 
countriej with ,,ve:M prrducrs.    Thore TOS sere dì-cu-l -,   ^f t        !       ^V lr 

technical service ir. connexion with t'-e aup.iv    n¡    ! •, "     ;"ctivi^    i' 
should be provided ly the roverrîent    the^nÜ I ^ ÜUCh Ue•^  *-rvlc 
Palpants «ntioned a n^rTL^r ^^ °f tb" tw«    T 

connexion,  «te83 was laid on the im^rta^ afe^L^i^   I'T*"06'    In tMß 

service at the international level. r exchüílüii€ experience;: of technical 

Comparisons were made of the cost ter tnr ^ „»      *    * A " 
various countries, aid it was found S-Fi*        Í nt 0t te<>hrii^l wviee  In 
1 per cent of the'saìe value of ^ cerlí     S? IV S"»•11* *" tL* rar,* ,f 
involved in Irt.n-tloJî"^^"^^^«0 <L^VÏ' f? «* dlfflc^ 
in technical service in each ¿ase. variations in the activHK-y included 

saie S"2S ^nítd^^ry^r ^ "^ ^ "» ^"«- - 
ce,ent are obtainable in son^nfînd «       t SS2^ ¡L^T "' ^'^ 
early otrength is of miner incitane*      T+ ,,„     De

u
aPPlled ir oevend C»üU:: „hen- 

should be informed of lS 0SSS chnroJlW0f4
em*hQsi2ed that user, Cf ,and ce,,,,! 

that the cement content of concrete is oftei^r'    In ^ •***«" " - -ted 
end production of _nry -=Ä\S<Sl=^^ 

it «fSS^8^ O^rcVí UZir'G °~nt ln -11 labili:,tiün u 

ex^naion potentia^rStíf u^^TJÄnf V^^JLST 

produce ïï5^ÎL"22S;~'tîï,2 rs ;°r díSCUüsl0R jí the ^B
«^ ^ 

suppliers of the .ouîJïïî      T* ?SÍ3 0f drQwlnGs «*de availuble bv the 

reïuctaeÎtS £ ^TKÌ^.^Lr^flbt?"t fT"?" "^ ^""^ 
end deaign of the rachinerv     T^In«I hißh °°St involved m the develar»^t ë   or xne machinery.    Licence arrangeant o were rationed ün a i-oaniLiiity. 

rd 
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i.   rrxoiv: ; :::: • r ni: ;.;ia:'^ 

. rriv'.j. • : a !u-  i ..-.r-ij' .: 

~.l L; r-.üiu-'ia. by  thr   rir\ •.•..•r 

!<.:'.••'•"     '"5.0 ''ì"';-nin.'" 0<.-ia.iuny 
0 .at.ci..ei:';j by:    Prof,  P. aybc Àr/i-TiM 

I!r,  Lcr~ 0J<5n, Uniti 0 0. • lr; •• U-.-dirr.cfor 
1%. 0.0, Bunp Po'-.orser., Dir^.tor 

1.    IO    irc.Àuct;    rortlf.r.à CV-r-in;   (H J 

11,10    1,1 The His\ury of l>.rtló!:u Coi./r.i (Prof..]';•. A,H,i-¿# Andreaaen) 

£.    The- TO Industry 

14,0o   2,1 Cî.a+isiii-Cil Ir.fortfcl-.icr. or. K    (i!r. T, E'ilerc) 

15,CO   2,2 i'riilc: in !<',, Tran-pori- i"i'cb.i.oï:i~(lIr. A, Mcuri Lsc:») 

16.10   2,5 Tî.c rc Industry Çl'r. C.A. Ben;: Ft:tersen) 

1Î.00   2.4 b.-lîi..;- ;.cí.iviíy rr.d O..o 
ir* Ir/iuü'ry (ä*. I.A. IllusciiôriLo) 

19.00 Informal ^penine Dinner» 

y  f':-. ••  T-.ic.sde-y 

"U:.-it.;.'i< '.•' r,»ls   f't   *-   tí   lí.rítiütrV 

')*'•'• j*l TtitíhulfiCL Conditions (Dr. Jen E, VestdíO.) 

10.0C 3*3 Pini'iscial Assumptions (Mr. S.A. Kock-Peterscn) 

11. u- 2*5 Discussions in Groupe 

lU.CO 2-3 risous8lona in Groups (continued) 

10.HO Reports on froup discussions 
(Plenary Meet in.-:) 

lo. 00 F-ntl 
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*MK«««HftriMMitÉta 
"   '       '      I   Im .i. i,, -   .     . 

J---y,   Ucìr..- i:.;, 

';-.i C 

, i ' 

—-L» * ' -1.4 

1*4.' C      ¿+#5 

IîJ.'ôO    i> c 

15.OC    it.C 

15.55 

15.^5 

IB.CC 

20.CC 

Ica.or   .i;j,jly 

J"¿'I (:"   Cl'   I.rc.íUv.'1 Í...J.   :>.-,(......;• 

Lunch 

LOC'vi", io/. 

Mede miz'iti on <;.-'   Old ri;;,.. 

Financial Cenci'ieratica 

Tca/Coi'fee 

*•#    Group Discussions 

Dinner 

Mr. r. Christiansen, Imniüh Foreign OiVico: 

n*r¿aark»s Help io ine tev. Lopin? Centrino 

0-ïr.  K.V,   j'; 1 

\i J."» ìv.V ,   :*X . '.. 

fUr, K,v,   r- X;-: rfc,) 

wimirr-nnriTiaa 

5*2 

5*     Siì^eB Prior io Orderìn- 

3*co Piacine of Order (Mr. E.  "urr:,i',i) 

10.CC 5.3 Guarantee and Ctartir-c-up (ï-îr. r/.K. BruuM,-) 
u.co 5.? Relationship to suppliers (i-ir. K.V. Tslr.-iïr--vl,r) 
11.30 5.    Eiscuscionc   in ttrf/xa 

12.30 bunch 

14,00 5.    Discussions in Oroupt (continued) 

15.20 ÎQA/Coffee 

15.40 4-5.    Reports on Group Discutale»« 
(Plenary Mestine) 

16 .oc Partiel Meeting 

1B.00 Dinner 
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9.00   7 »t 

10,ce 

approx. 

i.ftcrncí r. -tr Ì 
t'\     î J ÏV" 

"s. • ; î- y 
-'-•   ' S* » -Ut»! 3^f 

10. >) 

*"' Í'- 

u.      •• :• r (Kr.  * .  i-ív-.-i.) 

L  •••-!   '-r "•• :.ir-:'i.:t. •-'   • lu (Mr.   ri.  WirJlnr) 

!...••'> '•..•• ¡T.-b ¡i.:    :« Torture- iVr    i-ivf'tibri- 
•ici i-uil..:it!:' '"'l'i:,cntn   !':.'•*>• ry, 

L:.rjon tij.d iijulscn ^ onci runter A/G 
'J; Gif ..;1 rup 

Individual Dinner in Cor.enl. ;¡;en 

• '3.3'ì Bus Pepar» ure fretti Cope ni-tufen 
(fr«e oí' chuteo) 

Y.     ThjL: Pi-t^Ug  or tiie Frcifict 
^üÉÉjMiJifcw».^wmi^iwiMMiMiftai •irti ini« mmatitmmí iimMmmi^^ 

ó,< )    7,3» ^reduction Equipment (Mr. A, Beilwinkel) 

íreduction Equipment (contirdicd) 

Queiitlciw ad 7»! 

Bu*,  te Copenhagen 

lió pP£@PSB|K 

.Gl-'.t^fcíRi: four 

Guided visit tí.- 1 reUeri kaborí Castle at Hi He red 

Lunch at ì-hrienlyst (included) 

duided visit to Kronborf Cistle at Hcicinper (Elsinore) 

•ti:rr:-.. 

1' .!'J Bus returning to Krororup 

ri{¡$-ro>.« * * 

l ,.v) Sua departure for Copenhagen 
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* 

LI May,  l^'iday T ^  retail.: oi' V<> 

'
,;A

      Ï,L- Quarry Equip-, ni. f 
\   • v 

(K.   ::)...-. LMV!.) 

(Mr. :;. 

^•5(' 7O                     íatctricul É-iuixKcr.t                               (V.   i;, ••,-. ..,    ) 

10.3f< 7.^                   Civil CnciriGorinr v/ork 

11.30 8.1                   Thc GiLc 

12 or' Lunch 

'C 'S-7-d.l Discussions in Groups 

15.00 Tea 

15,20 Reports on Group Discussions 
(Plenary Meeting ) 

:        Í9.50 Iiim procraaaae 

! (a) 19*30 Pilin on the construction period i,t Kurlsirup 

I (b) 20.CC Horse on Holiday (fiichtaeeinr in Denmark) 

I (c) 20.1*0 Film on transport of equipment for re v/orks 

12 to. Tuesday 

Ö»00 lus departure 

9»<X> Visit to Quarry 

i    9.3O 5.2 Lecture at Karlstrup; Openinc-up of Quarry 
10»3° Visit to FC Works 

3**00 Lunch at PC Werks 

13*00 Departure for: 

*3*3° Visit to letow&refabriklcen "Sjaelland A/SM 
(concrete production plant) 

15 »CO Departure for Copenhagen 

15 #*5 Visit to Cement Machinery Workshop 
(Valby Maskinfabrik oç jernstobori) 

Visit to Messrs. F.L. Cnidth and Co. /,/:j 
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i? l'.: y.   I-.u;cJ--y  (•. 

Io. y 

.'1.  ' 

l7; Muy. W'\-!iioaday 

¿i O'*'    9.1 

9.;>'>    9.2 

10.50 10,1 

II.50 10.2 

">}•   rv, 

15. ¿o 

ñ.50 lU.l-2 

9.5O 12.1 

10,30 12»2 

11.JO 11« 1^2 

3A.0C 

15.1*0 

lé.co 

.Uriu-l) 

arr-or a .auranf,   ...uc le Iv-ai Garden: 

Bu¿   Le   Ki'i-'fcrui": 

9«     Opera Lien oí' a FC plant 

Factory M-'iiareraent 

The Works' Manager's Tasks 

10.    Production Control 

QualJ t.y Specifications 

Control Laboratory (Brief Survey) 

9-10 - Discussions in c^ups 

9-10 - Reports on group äiscus&icm 
(Plenary Maeting) 

9-10 - Panel 

lU.    Maintenant and Expansion 

Maintenance and Expansion 

12.   Management of FC Werks 

Management of the Concern 

Stock Accounts 

(Mr. A. Sch/innomann) 

(Mr. A. Gchonnemann) 

(Mr. P. Hakans on) 

(read by C.A, Banc Petersen) 

(Mr. K.V. Talckerkar) 

(Mr. B. Bielsen) 

(Mr. P. Miller) 

Marketing and Pis tribut ion, 
Major Consumers •* Brief Survey "by C.A. Bang Peters«» 

11-12 + Xk » Discussions in Groups 

11-12 - Beports on Group 
+ lH - Discussions » Plenary Meeting 

Panel 



E^fW^^lig^i*w^i«*P^^WJ»lP^lll ^mmmmmmmtmt 

15 I<Iü.vi Frj!?^ 1;'.     Technical Sorvi r-r f.--.. TT,.. r .  0..  , 

'%;r"'j-5r 15.1-1^.2 - Teclmic-a L^rvicc 
The Service Lalx.r.t  ry      í•••i,•  '"•   •   •   -

:
^-L    ') 

10,15 Addi-osc  by the   CarMc;i CM ,'< r 
Indujtrial Development, 
Mr. I. Abdul R'Jjxr.,   folic wed ly 
a ITCSL;  Conference 

1^,C0 Diacucaiona in Groupa 

15,k0 Reports on Group Discussions (Plenary Meet!;,-) 

16.00 Panel 

16,50 * .1 - Ik • Panel 

11.00 fe-ainG-uj arai Closlne Session 

l9*°° Closine Dinner 

Ì6 May. S^tyyday p.'e p a p t u > ? 
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JF w- : if'i:.-.:.-.• 

/•i'-f;ií'"-:iL"¡" 

•it.'-   i. 

.ä:-..T!I»., 

CíYl.ui 

CEYIWÎ 

711 fi 

toiunBIA 

! MÌO' j-:Y 

"VI' JtiV 

¡•mU'Oli 

I'¡     e    i " 

.» <~  l"f! '   ."   "    . 

.L.r • ( !.. ; C    Di      V . 

DDK;;;:: 

•ii:..ntry e f Minte en hi 
Ir«.!iif-tx-ior.,   .'.fcHanistan 

Di r-ctu:',   I1:.;S. r<n 
•11...    M • .L tí    I". • 

'Un'tïtrj'  of rîinea and 
lìvt ctrir«s,  Afghanistan 

wmmmmmtmmm* 

I,. .--Inf, J.,.. \ vi-. • P.M      •rr^i.tlr..       Brrtnicîr,c- "itrt- 22C, 
(••»•;.;':t   ...-¿oc'.utiivn PUCÜC;    Airo:.; 

0» CMV 

'w.-îKfjiv.l i: 'i¡{:."-r Ceylon Corient. OJI>» 

r.O. It* 1362» 
Colcî'.Vr, Ceylon 

i0c!^(-reMiulitJB.       'KTii-it:: îîïid ¿esoorch     CVylon Cement Corp., 
!)r.  K. Lh'ineer P.O. Box 13C2, 

Colombe, Ceylon 
J.. Il-     TI   1     T        II    I     I      ITILI'   1 ' ' "   '   "-*" " "   "  "********' 

Vincilo» íí. Ccnont Factory 
Mnno/?. i* 

Sfclflrv.-.as Industriales 
Kl"Melon S.A., Casila *?0, 
Is Calera, Chilo 

í'.-i*i Inez» A:.-nictríí i ...• na~er 

01 vry~'îoifr\;» G.       Director 

ù ;-VT , L.H. 
Encrinctr 
(rii'.nniiig) 

C er.o m av. Di amante S.A., 
CR .„10 r.r.lU.35, Flcor 
l'j, Bogotá, Colombia 

Service des îlines et de 
la Géologie, Cotonou, 
Danone y 
     •   —_______— 

Cela le Rief»o Riofric 
311*, ';uitof Ecuador 

I-.-/,   K.C. Chu-:'   (Flanniiig 
Divi a ion) 

national Manning ''card 
lUÌU,  iicuaoior 

EL SALVADOR TI che, ;!.,... hVrvì  of i líij.ning 
Derartment 

In:, ti cute Je Vlvienìa 
Urbana Centro Urbane 
Liiert-in, G?.n Salvador 

-l,?U 



CGULTRY IkJ-lL ¿•...lu»1;; 

INDI,. Vuraa,  n.I . 
-   : i"      ' 

•>•      ;i           >    ! . 

INDONESIA Ifin.-huno,  L. 

i-ntcrpri;;,:  r<,r 
•     !>   .   "   •    |>    Ji; 

>     •       j      ' i    )<•• ' 

' * •'.• . 

Industri vi ircj. ot '    ' 

íí:;-ii.w..ri;.(*  :.; a 

—  
'^n-tructii.h 

INDONESIA 

mm 

XBAû 

IRAQ 

•MtMHIIHIIMmÉMIi 

MU/iYSLl 

HALAXBft 

iCRCCCO 

HEPAL 

NEPAL 

Ardjancci, S. Director 

Knt-jriu'ij;..., ürotfik, 
Java, Inumi- ¿bi 

/Uüin, KchacjaccJ R. Man^inr ,>ir- (>ti.-r Islfìriai» Ceaoiit CcB¡pany 

Jamal, a Din Production Mnnaivr H-u*-»   ••»-  m ,- -    . 

                                                                      Mi : vil.  ir;ti • 

Suüqi, K.8. »reduction t-feiia^. üiavhi;.ur ':,.::*. ni P- i-L< ry, 
3-uluin-ily;,  Jr;i, 

•WM4priMMM*«gM| 

Eaeton, M.A. Aüíiistaiit Hanoct-r Mal-/ *•--- í¡C LLi' 

George Teo, 
Î.G.G. 

RavKüjr., .;. li.»i.-í,r, Mai\y 

Manty'tír 

oin^-ipf.r-. 

Benchetrit, K.        Assiütui.t Manager iüro-tlon d.;¡; I-íiiu.-ú ...t de* 
la Gaoler!•..,  hat;-, l 

Dikahit, K.A. Director of Inductrice b^t.  et .u.iu^triu.:, 
Ministry >.!' Industry and 
Cu:j',t;rct., .'jiiifjj.'i I(Ui*bv.r. 
KuUaaundu 

¥011% j X* B» 

Mm^m 

Getterai Kan&gor Dupt.  of L-idujtri'j'j, 
Mini-try •• i IhUuutry und 
Cu:JTL-rc:.;,   .Jinfii-  j.urt.ur, 
Kutîiï^nflu 
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M..; m 

:Lf¡KhL 

ja-">T, 

KtìAtìl 

TUßKlsY 

M.'îi'-.oby,  R.C. ¡ ;.: try <.' f .'\'i. 

,jl   C l'I     ,   'í ! 

i'.'rc ,  U.C. :.t  OfMc-v;' !' : :j ti-,;   o I'  ( (.•t.JM'i'O^ 

Mí;:;..   ìiìi'/.-rit1 

iMi:.r.,   .H.K. R-! .   D'i.   in rector, D<ri.   (f Iw.-stmoi't, 
Ut ; Ttru-nt or Irnr.ütic: vial :;uprli<-c , 
LWí :; tirent.  Ire rr.c t sur.    Min.   ui   liidiu'tr ICE , Gc vi:.. 
Mid  ./midi • .". oí' Pnkicrcn,  Tu(Tlrjq Houcc 

Karachi 

baguier 
Ctit'-illci e ,   P. 

Member of Board 
oi' D i i r-ctcri: 

TURKEY 

UMTKD AKAB 
REPUBLIC 

VENIAMOLA 

Valle-mi Corporation 
11,0, Asuncion ito. ¿39, 
Asuncion, Paraguay 

¿Al'DI   AKAMA l'J'l-Hoiii-::VJ Product i on 
Control ¡in»;. 

Seudi Cci::..i:i  Company 
iJCiinar.,    P.O.  Box %Ct 

Saudi Arabia 

KiTiyìit:, Y. Director Chemical Teres 3oke.k No.  5'3/^ 
Laboratory 01 Gent-ral   Ankam, Turkey 
Directorate of the 
Ministry of 
Reconstruction and 
Settlement 

1        1   r      •      • • -     •- •  '   '"  '" 

lyigum, S. Design Engineer Turkiye Cimente Sanavi i, 
Ankara, Turkey 

UÏIITED ARAB Khali 1, Mt 
RKPUBLIC 

Chaiifflan and 
Miinagi ng Director 

Hclwan Portland Cement Cc. 
Holwan Cedent Co. 
BrillìiTir.r,, Helwan. 
P.O.B. 75, Caire 

Favei, LUI, President and 
Managing Director 

Olivart s, l-'.B» Technical Départaient 
Cement producers 
Assocletion 

Tc ireh CtnM.i: Co. 
51, ^ond l6, j'.feedi, Toural: 

T'.0.   Box CkS>5» Caracas 
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^•: « !•   Voldi'ndo  10, 

IK ¡¡Jnark 

!•••!  ;<• 
( ' . 

C.--V.   Krr   1 . I.rr<:(.)|,  ;i.fjc. 
F'1-   -math  nr,l  Co.   A/3~ 
Vi;j..r;-1. v allr  77 

UfHt  Bauditg, M.oc. 
ÍM.  Smidth and Co. A/S 
Vi3er"lev Ailé 77 
Copen,' agon-Valby 
Denmark 

A.  Bclli/inkcl. DiT-,1.  Tr.rr, ; ». ,„ 
United Wnti on« Lecturer  
Director, 

Ma^hhintceh. Abt      Forschung*institut der 
Zenentxndustrxe  (ifept. jfceh.  Technology, 

ÄS?   "^a^c^rtW^) 
Tannenstrasse 2 
Germany 

0. Borgkviat, i¿.g„. 
i »I. Smidth and Co« A/

S 

Vigersjxv Allé 77 
Copenhagen« Valby 
Denmark 

H, CarlsenT M.R*.» 

F.L. Smidth and Co. jJ$ 
Vigtrslev Allé 77 
Copenhagen»Valby 
Denmark 

0* ¿leen. f^Sy. 
"•*•• Snidth ah¿ Co, /¡/g 
Vi.'ierslev AU4 77 
Copcrihasea-Valby 
Denmark 

T.   Ehlers    M.fl^. 
i*'.i». smidth and Co. A/S 
Vigerslev Allé 77 
Copenhagen-Valby 
Denmark 

(•••) 

(:•.,.) 

(7.1) 

(ïtf awl 8.Í)1 

ÍKl r-U I   10,;. } 

('.]} 

(?.l) 

Lectures read by C.A.  Bang Pet ersc-n 
• ip !27- 



•t/*r 

('..' 

, • V.-.L- v   -.'l'   ¡i 

•J •.:.!.-:.     :.-"•/• lì,' 

.: ! .'X'i'- 

V.   Hf llìr.ur 
I-'.I..   :'ni.JU.  '•!. i  l'n.   ..,: 

V '   ' ' ' ; ! ' v .. J1 >'-   i ! 

1>. :j:iurk 

i'.   i: -• • n 

i-i   1. •(.••J't 

3 .  . 1 J .'.. ' '.'lì.' . '   -i, B 
".-..-i,t -.i.l Fv t.' i.r Laboratori-.; t 

(L-i»-«-r-it  ry i\r ' ••::M.TìI   vi id Curerete) 
1 . '-.   h-.X l.f i-'l 

K-.>.1JMJ.   .A" 
rV.'dt'.': 

I-i i-'-ct.. i', 
Ct' <;I,   ll.:*jii' • l'ir.-", -.:Hd K; U:.it.t' Li vini«« 

fc'-'.'iiiiai.' •*'• iu..it;s irr. frr Lurfi>>- 
Ltu'"!'«^!.   ìJ'i'i      ff til-' rii.it-a li- Ljf.nj 

.jWit/'-r 1 M.n 

lìiviiùiaul Mainaiv-r  (LafcÌK i«erie&) 

F. L.  :j>idfch funi (V. .'.,:> 

Vi^-rul.-v   .il' Ti 

K.   :ltt-n L:>fy-.-i... frU^* 

Müijurii)'' L»ir   'tor 
i     'liii l i. Lì i    ;v    . • 

Vf Stl'lVll'lf    JJ 

Detiiîuiï'k 

o.  Luii'Uivii-.t, Ì4gc 
::L'jl-luva:i •» B 

Finar*, tir. 
1*WLHI*»11 

(7o) 

(l-.i) 

(2.*) 

KM) 

UM 

(k.2) 

j.v 



..jjiwmwuwiift-^ujiw "»»'w«Hi*iw^^i iuiwuL.il ir)Aim>tiivm,m*m^^*sm^mmmm*mmmmmmmmmmmmm 

••rit'-jr. 

A* SchAunJHiann. M. Sc.     * 
Werke Manager 
Rementftibrikken Karlstrup 
(Kuplstrup Cement '.-crics) 

^!SÌ2 Äalt0rB «*«"**f-«"W*rtt 
Denmark 

Ibnagei  oi ^«rations anj Welopaent WvisiôS 

iL1.:») 

i''xj oj't M-JJ1-..Í-, r 

i-r^k C'-I.KI.!; cotral   A/S 

i.'.;'-."" "'.'*•" L '•••• li'r,.- P.-r-CL-.nri-'-.n;. - L-F   i-P 

-'«.ujTiark 

*W#Llor.   £.Bu...E-nn. 

•    t-r,i?il  Moment, '.vorka) 

-kti^.:lak,l,t Astore ^rtl^M-C^nt-Fubrik 

De renar k 

S?  Nielsen 
offîceîimr"er * (12 i) 
yemcntfabrikken R/rdal 
(Koerdal C.-ment V/orks) 

MSor?atoib0t A!abor6 **^»"«--**»rtk 
Denmark 

¿.E.C.  Miclaen. M.Hr.. 

(SíS1 wrS,îtiiînÎSke Dply; ''^¿tortor ^ «* V.2) 
Copenhagen V 
Denmark 

&  Oucaard. M«So. 
J.'. L. ^midth and Co. A/S (5,2) 
Vigerslev «lié 77 
Ccpenhacen-Viilty 
Denmark 

(í>. I «d 9,if) 

?0 Ä;Sl^e4 CŒent Ccmpanies Gitoci 5; 1,. H*. i ,„j •r. u.  BOX j»yy X'1.2) 
Bcmbay 1 
Indi-j. 

-l?y- 



.')•.   J/ii i.,   v-   t. Vi i 
iM-ji/i.-'i:.:'   ' i¡'••••(.' r 

;;• l..c:.t :'-V •ril;;ir. Ldju  J', i ki..in~ 
(LI,ni G- v> i'i.r >..;ii.  i'i:u:.t   ,crkj) 

H.   Winther,  M..Jo- 
F.L.   Snj'Jti- -ma c( . 
ViL-ruI.;v nil' 77 
Coiieriha.'-en-V'dhy 
Ceniriurk. 

Chairman*    Professor P. Hybóe Anderson 
Chairman of the Board of Technical Co»op.r-tion 

Member. 

professor» Dr.  A.H.M.  Andreasen 
Technical University of Denmark 

P.P.   Boreh, M.Se. 
F.Li   Smidth and Co. A/C 

Frofescur, Dr,   Bjarke Pofj 
Copenhagen Gohocl of Con»orcial Jcienee 

Svend Kahr, M.So, 
federation of Danish Industries 

C.A.  Bung Petersen 
P.L,   öBiidth und Co»  A/ G 

k.       Stuff of tue Seminar 

LA e tur- 

(•l-.D 

(5.1) 

(6.2) 

C,A.   Banc Peters.-n,   i ir-vtor 
Irfsurs Sten, United Nations,  Co-director 
R.À.   Abu ti-Ha.i.  Unit« d Hâtions, Rapporteur 
Hjalmar Josse! , Administrative Officer 
Miss  Kar. r. .-¿l îvehtceïi,   Seoretary 
Miss  ij  r.tldii!- Hay et;,   Soeivtary 
¡Uewn i-'.-si. • ••.   '¿K-.'i'i-tnvy 



>ÎTFX Hi .  BlPLIOGiva ¡Y 

v-"orni;- 

E1C;.C;H.:UV   í-tu.;-- 

"«Éoi'"^;,,?"-1^ 01 °•M ^ Concret..    Loridon, ,„,,,,,   .„^ 

EOijUe,  f¡.H.     The Chéri <^tr«r ^r T3^«*I     . « 
&C pp. CI^-tr^   of Fortland Cernent.    ifcv York, ficinhoia,  WJ. 

aovanec •  Study 

"A ss^ -~: SSSïîX' » sr«^* *. -- 
Cenent and Concreto àsaor i >-+i nn     »— 

T:      \iorr\cU • :vi] r'.Mckr icr.,     Pronr** 4 „,..,. „,,,  -, 
of Cedent.    Stockholm, 1938.    578 pp. X      ñ>'ui'0:-iUî' «n ti«   Ch^^try 

Lit el, *,•/,    Silicate Melt Pouim^n      » 
1*51,  1» pp. Lquxlìbria.    Nov Jersey,  RutCer, t/nivem t., irL.,.f 

titei, w.    fh« Physical Chemictrv of ti^ -ilf    , 
It«». 1954.   íonuon, «SuÄ Slîer.-íÍ"^ ¿ f ?' *l~ 

Levin, x^ciíuidie and Hall      pi,^0 rw 
The African OMÍAíJ^     *""' *" 0w*ll'rt-'=-   *'-*«. CI,, 

Çeisenfr Manufacture 

Davi«, rortland o«*.   ïonfl«,. Concrete Publications, i¡«.   jjg ,.,. 

Concrete 

•Ä: &•£•• Fro»erti« - »»«**». to*,.. r,rcM;!Dn 

wixey.    London, Chapman and Hall. 

Fulton, P.S.    Concrete Teehnni« ^      r*u 
1961. ieeimoxOfcy.    Johannesburg   Portland Ccr.tr,t Istituì.« 

MrJ-.r iv.1v 
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.. 'G    .'..-H: I.: .    ~,:-  '•     U: -i   i V- 

..* '    i 

1.1 .   ]'. . B.     T« xtt ?• • .  of i,u' :.i ' '. -t i '.'     il.:- 

HiLI'L.-    '...,.     :      L'i:..ti:.   G.Ï.F.     ii:
1,:<      I\0l\-..IPJ  ,\ 

i> v Ycrk,   .loh'     .L-i;. ,   :. Ô3-      ' .03';   ! . • 

H'üi'iLOO.::'. 

\".t¡;on,  Y.  -ir.«: CraJ.<!o-?k,  0.1..     Cc-r-ont Cheir.i«t»:: 'uic: York;: lian p er';; Har.c'book. 
Loii-to!.,   Conerei«- Pubi I -ration;:,   l')hO.    TOO pp. 

H<v:.'.aii,  CD.    H^ntiboo.; of ChcnUtry and Phy.'i^c.    Cleveland,  Ohio, Chemical 
hut'-ber pub 1.1 ¿hi i:,/.     -:;yC0 pp. 

Ftrry, J.H.    Cher.icul Engineer's Handbook.    London-Kfet/ York,  McGraw-Hill, 
iyrP3.    l»:»te pp. 

fat'.'-art, A.F.    Handbook of Mineral Dresoioc.    few York» John Wiley, 19^5» 
COOO pp. 

labahn» 0,    Ceß©nt Encii*er*6 Handbook.    Wiesbaden-Berlin, 8auv»rlag. 

American r'oeLt.ty lor Trutin<; Material;-.    A SIM Stendardi; on Cement. 
FhiP.uk Ij'hi i,   Fa., Aí../i'.¡. 

American Society for TettLnr Î'ateríais.    ASTM Standards on Concrete- and 
Concrete  Aa-rcL'atoL,    Fhi2:<elphia,  Fu.,  AGTï!. 

Mechanical Er^inter1:  Handbook.    Hev York, Johr. VJlley.    London» Chapaaft ôïK? 

Ral 1. 

Flectrical EnGlneer'c Handbook.    Mev York, John Wiley,    London, Chapín and 
»ill. 

Suvrlersent'try Vtork.' 

Wark, J.W.    Princí.¡ ec of I.iov it ion.    Nov York, van Ifottrand,  3**5 PP» 

Qrira, R.E.    Clay Mineralopy    *v York, McGraw-Hill, 1953.    3e& pp. 

Singer, F. and Singer, G.    I\..u.;trJul Ceranicc.    London,  Chaplean and Hall, 
1963.    1,^00 pp.    (Comprehensive ini'onrxition and tables on refractory 
matérial« ) 

Ovalin»  R.A,    thermodynamics of Solids,    lew York, John Wiley,  1962,   j4j pp. 

Slate, F.O.    comprehensive Bibliography of Cement and Concrete 1925-19^7. 
iwtiutp,  Jcmi   Hipiway Research Project,  Engineering Experiment Station, 
Iwdue  Uîiivorcity  frc-.--;.,   kOl \\ . 
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niwwW§i§jp!Ui^^ 

PorioJIc-j,!,: 

Ccr.unt 'lid  Lirx-   i'anufa ^ 
turc.    Loi.ùon,   ConcretemM,...., • ,_ _ 

Journal or 1 he American Concrete Institute      r-,      • 
Concrete   Inct.it.ute. Ujt'u    Juro'^  -i^.i-,:,  .i;i,.:,.,;i 

Eoo- rroductr..      Cluca.o, ,-clr.an-Hunter. 

tit and Qu-u-ry.     Chicago. 

Chacal E^neerm,.   ,tacrlcm ^^ ^^^ ^^ 

Mlr.n-.ic Fro«:;.-inG.    Cleveland, Ohio. 

Jcurr,l of the Anenoan oTOio Eociety.   ^^ ^ 

(tercian 

"SSi'lS&.^S*^ * fcu"«""«-    «.a-den-fcrll,, Bauveri,c 

Kühl* I,    Jftj* ÄMIStöff ^»at,    «Milin     W» w    <>       ^», 
«wt.   ialiti, «i Verlag- für Bauwea«, 1963. • m pp, 

*****>'•   gênent» feehn,  ^rtsebrittsb^ioh+r «   ne 
«latore Steinkopff.        fWtBOW1«8o««,ichte ìcl, 25,    Dreeden-telpziß, 

Klfiinlo^el,   IlBfHisse auf Mon.    SM-H«   m„ ,   „ »* eeton.    nern«, Wilhelm Erast, 1950,   339 pp, 
Analysen 
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