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Ch':3tí.r  1.     lfttr»3wcti  n,  tnu   «la of  the study 

11«     •uuaary of  the  actusU  açrieultur&l 
¿•»elo.'ìtut   in lanitia and  pr;>?. »als  far 
ta»  creiti^« ->f th»  Ár-rlcultttrcl   t«a«lUaery 
Industry «ne'  f>i>  «he   ¿evela^nort   ©f  th» 
agricultural  r.e«haniaetien 

111* Su: in in s up of th» situetirrn an'' «riionlt 
analysis on tho fluii ~f agriculture end 
supply  in  agricultural r.aehinery 

•'•     rVû~D»ala   for tha   c'ev^lopcent   3* 
•Cricwltural  tool» enei machinery  actually 
i»  Mit   in   lasbla 

*.     l#->r»oni«  conditions  of the pro:~o»»d *** 
Agricultural  I neh i ne ry Factory,   sui ding 
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•ffi«i»ncy   calculation» 

VI»  Freposal   .'or th»  •f.uip.-.-.cnt  ot th»  propos»? 
»•v Agricultural  Kaehinery Factory •» 
workshops,   with eut line of the technol- 
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lntroductj.n  - mi »i» >f  the ft*JX 

On the   rifwil  »f  the   lambían Govern««**   I wn»  •»•!§#»•*  »7 **• 
United Nation»  Industrial   Development  Crganisat ia>a  ta   inv«»ti- 
fate   th« possibility  af  agricultural   Mchanisat te«  e#w!  thus 
develepment   of  Iteal   production,   in  Zanai».     A  farther 
objective «f  my assignstattt  was te  it«   if  th«  local   agrieulturai 
tee Is  and a>achin«iy  pr«du«tien could  he  eai bined wit»  tha 
already existing   UNIDO   Snail-Scale   Industrie»   »reject,   a« 
«ha«   rural  artisans   eeuld have  th«  eppertunity af  ceniti nuous 
•m»layt.i«nt. 

Ta«  aececpliahi.ient   of  thia riany-aided  ana rather  can» 11 «at«4 
tasi:  and th«  preparati»*  «f th«   preipaaal»  fallowing  hereafter 
was  effected  aft«r  ear« fu I   consideration af «any  cabíalas 
factors,   during the   ahart   »criad  at  ny  dispesa«,     »«aid«» th* 
data   (mostly   several   years «Id)   mnd  very useful   piaeee af 
information  ebtained   fron v«ri«»a  «fficca,  «te.,   it   was 
n«e«saary  ta   90 and  see   far myself   Th» work in the   fields,  th« 
teals  and nachinery tha  farcara  wer«  vaino,  *v a»k  thoir 
«pinions about  th»   taala   and  implements  avallati«   and  »hettt 
their  further n«ed«.     Show Id ther«  fee  errer»  in  thia  »tudy, 
they  are  due  -   1  believe  -  t« the   fact   that   it   has   he on alaast 
impossible   to verify  data  and »iocs»  »f   infematiat*  received 
trmn  varie**»  sources. 

Technical   development   of   Xanbian   a 
subsistence,   encrgent   and  eatmorci 
•nly pechan i sat ian,   but   als«  ine lu 
tarai   »reduction.     This   ia why  the 
a  fragment   of th*   work  to  be don<? 
the   dev«lepraent,   method   aw*  peasib 
teale and uaehinery,   giving  inform 
according  to  th«  sphere  af UNIDO. 
study   is not   intended  to   give any 
•f th« uathad» of   agricultural   pro 
special   field »Î  faß). 

¡jriculture  -  an tha   lev«-i  • * 
al   famers -   doe«  net   Bean 
Ues  every  »ranch  af  agriswl- 
study  can anly  cop« with 

in  this  field,   namely with 
ilitics «f th«  ua« af hand 
at ion and proposals 

At   th«  saue   tiiiie,   this 
dot ai la of  th«   ici»ror«r.«nt 
duct i»n  (this  hai»«  tha 

Tha pro »Ion  af hw t©  enaure the  é«v«l«pei«nt «f  tha other 
fact ara af  agricultural  »»reduction   Uranspart,   storage,   feed 
processing,   etc«)   should  a« given   attention.     Thia oust   »a 
co-ordinate J vita  proposals ant'   passible   implementation  in 
th«  field aX  the   devulepoent ef   agricultural  Mechanisation, 
th«  higher   yield  and  th«   prapar   r^ceptien af tha  goeda,  which 
hav«  a reciprocal   affect   on «ach  »ther. 

Th»   development af  ianbion agriculture   is determined  by tha 
fellowing thre« nain  factor»! 

-    quick and   «heap  supply  of   farn machinery  far   tha 
individual   subsist«**«  farriers{ 

•    »eterni eat i »n af  th« corpore lai   f amara*  ee,«ipoea4 
and  sectoral  rtachanisat ion  far naise *a>« tobacco} 



.2- 

-     ih«   spreadinç  of   ncv,   ï.iod. rn   teelmltiucs, 

TW efíeet *.i(*. • uiijroc*. ; of thés» 
jeiifttly th« Isvul, Jirettiona of di 
r.rehan i nation, f.s well as the o¿>ti' 
•nú  pwrehfiit.no   rovi-r   is   «'. J J  a   reí. 

f¿:**orf.i   will   determine 
•..• 1 npi.icBt   am"   rate  of 
;ì   s izo   of   tit   iiaehines, 
•nut   ."actnr. 

Cn  the   basi«   o ;   inveut. i ont ions,   a a   vnil   «5   cc^noiilc   and 
irado   vK>licy,   to   be   cese    ibe-i   in  r or«,   dot   il   later,   it   is 
justified  by   all   i.ie*ns   '- r:-   .-.f¡r ' cultur   '   Machinery   factory 
»hou i a   fee   eatcblishod   il»   Zai.-.bia,   r   part   oî   vhieh  would 
assemble r.iort   sophist i est ed  tructo.-iraf»   iupleraent»   (pmrt   ot 
«hieh   e cri  I»«   produce   loccily),     wat or  pumps   for   irritation, 

•te. 

This   factory   woald   decido,   ior  nnny   yaar»   to   come,   on  the 
direction  ®f   nçrieultural   development   in   Za-bia.     Fron   unong 
the rauchin*   industries   in   the   country,   the   agrieulturel 
nach ir. e   industry  vili   continue   to   evolve  ov*r   several   years, 
•vii»«   t»  it»   spécial   potential.     Th.'   rtost   suitable  machinery 
for  agricultural   production  in  the   court r7  vili   not   be  '.novm 
i*ntil   the   first   toóle   a:id   ii.ipler.eiit s   have   been  mied   turino 
several   iiafons,   vhich  v/ill   then nahe   it   possible  to   haver   an 
i de a  ©f  the   final   Modification»   nee«:¡aarjr.      This   process 
cannot   be  accelerated   since  tha   preparation  of  the   soil   i» 
dene   in  a   certain   season   only   (beginning  of   rainy   season)   and 
the   care of   pl^to   is   connected vith   the  biological   chr-raetar- 
istie»   of   crop,   the   rrrvth  of   the   plant,   etc. 

fmr  this  reason,   when   enumerating   those   agricultural   inpler.iants 
certain   parte   of  which   noce'  alteration  ani   also   the   proposed 
new «-nes,   I   haw  mentioned  their   sxact   na.es   and   the   «cro- 
technical   process  or  operation  which   is  beine  r.:oehaniiec'.,   as 
well   a»  possible   structural   solutions.     The   final   production 
technology   should   be   developed  with   far-reaching   considération 
fer  these   íceters   (e.g.   »election  of   rav Material,   formation  of 
euttiwç-edge,   etc.). 

I have,   eiven   prooacals   -   with   appropriate   r^asono  -   for   tho 
alteration  of  several   structural  p irts,   because   local  produc- 
tion  will   be   r.ainly  concanirated cn   hand  tools   and  animal- 
err.vn   implements  and  by   fais  roans   the   live   lf-.botir  eoeoenditu r.vn   ivipletr.ents  ant!   oy   xuis  ruana   vue   **»•-   *<-.uu«.   «Ä^wt.^*ki 

n  be   redMCod   considerably,   wl-.ic'.   is   the  rain  objective   of 
ri«**ltural   mechanisation. 

re 

Another intention is to suggest the introduction o*1 such new 
icpleuents (roller plough) the usa of which is alnost 
«onpletely independent of seasons, eli.iatie conditions, end 
thus the need îor  -men of the vori- to be donc sUiultaneouuly 
aurine the .îiçh sansón can be avoided.  I an also re connonding 
the u»e  of auxiliary ir.plcr.ient* (liydrolift water lifting 
device) vhieh vor!: without any fuel or  attendance. 

1 
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ûetails  are  given  to help  in choosing,   installing and putt ino 
int©  working order,  the   equipment  needed  for the  «nail 
blacksmith's  m'noij  and   foundry   in the-  proposed  factory,  as 
veil   as   for  ensuring the  right   production technology.     The 
forge   »hop  of   the   factory   cen   start   vorging   sooner   than  th« 
r«st   of  the   factory   (since  there   is  a   couplet©  forge  shop   in 
the   Zambia' ftniluays  Repair Uorl-.shep,   at   Kabvc,   almost   unused» 
which   can   certainly be   tahen  over  by   the   proposed  Agricultural 
Laeiiinwry  Factory).     The   .orgo   chop will  h .va   the noat 
profitable   production  and -/ill   bo   able  to   <"J   commission wori: 
for  the  ninoa,   requiring  a  large  quantity of  picks,   »hovel•, 
etc. 

Considering  that   the   Zaubian  Government   is   ai.ainrj  at   the 
intensive  developnent   of  agriculture,   it   is  oí  »riñe  importance 
to   improve  mechanization   in the  agricultuoal   sector,     this   is 
why   1  have  nade   a   calculation   on  the   profitability  of  the 
proposed  À.W.F.,   enabling those  corpetcnt   to   discuas r.iy 
proposal. 

On«  cf  the  objectives  ot my assignraant   was  to  assist  Rueofs 
Industrios   Ltd.   in making  several  prototypes.     Sines  it 
bo cara«   evident   that  agricultural «¿ehinery  could not  b« 
produced by  small  workshops or  artisans only,   and a new 
factory  should  be   set  up,   no  prototype machines  could b« »ad« 
by  th«   facilities  of a   small  workshop  and  the   futur« equipraont 
of  the   factory  proposed   Ì3 not   yet   at our  disposal. 

Summing  up  in  short,   the main  objectives of  th«  final   Report*« 
proposals  are  to : 

- procuco) acricultur^l  hand  tools  and  implements locally, 
at   low price  and  put  an  enA to   ir.iportation«j 

»     nr.!t«  agricultural   production  easier} 

- «nsure  continuous  working  possibilities  for rural 
artisano; 

- «reate new vorging   possibilities   in the   factoryi 

increase  food production,   thus  improving  the  food supply 
of  inhabitants; 

technical   developnent  and   creation of  th«  basis of 
futur« training« 
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• n ff  tht ff tu»!  »çticuiturU  ^ypl»wnnt   in 
i«. »PÉ mwwk* f»r *ii* ertati^ »f  th» aari*ilt»rsl 
inerir   in Jus try   and   the   (•• ve lardent   «f   the 

II.        »WW»« 

5ST _   
—hiiwrr   iadnitry  aw4  th*  ¿«velei*»««^  «f  the 

*•        *^pary ti   acricyj tur-.I   ¿¿-vel «yr-enf    in Zambia 

t.     lamfcia   pmdur« s   ne   , gricvltur   1   r í rhinery   herself.     THua   th« 
vn«l«   requi r#fe¡ai*t   el'  th«>   country   (trpet«rt   end   th« ir   enwipr.ieNt, 
Minsi   êr**m   implement a,   sc«te'.»   erta,   h.id  t««la,   ttc.)  lira 
•••it   and   is   imp«rt*"<i  nrinly   fr»s  Chin,',   S»i*th   Afrie~.   (via 
Malrwi),   J.«ï   Thiftw«,   Eftçlanrt,   U.S.A.,   etc.      (tl'.:me  »f   tha 
Kalawi   £xp«rt   C«. :      Agrin.l,   n-'.r.r   Bl   ntyrc . ) 

3.      Ih«   i|rle«!tur, 1   sus-.ll   n.-ehifwry   pric^i   «f  S«»ith Afrien   and 
• •peci illy  «f   China  are   «xctpti»n .1ly   fnvtur.bl*   (e.g.   the 
Jß kf  Chine  pl*uc<h c»iti  Ki5,   thc>   fl.lavi   (South  African)   easts 
Kl7t   which   pric«-s   cr.ntMt   o"tn   e»vi r   tî,*ir   pr«t!ucti«n   ceit, 
Tn«s«   pricas  hr.vo,   up   t»   nov,   irnri»--   it   impossible  t«   devt,l*p 
th«   icr.¡bi.-!W   industry   and  ?r»t?acc      gricultural   «iftehinary   l*er.lly.) 

Ace«ri'inç   *•  th«   sa  cri ltd   "Lenco   3tuc'y"   •*  the  possibility 
• f   producing  r.   ffiw  type»  »f  rgricul tiir.-.i   «aefcinery  fcjr   th« 
Lwa->.ka   Enc¿in*arit»c   Ca.    (LÊ1CC),   ths   s-».me   type   «f  plough   (J3, 
w«*ild   b«   40';'. soro   expensive   th-n  the   South   African   (K.-.lewi) 
•n*,   t.n4   60VJ n«r«f   ixp#nsiv»-   th-n  th¿   Chin«»«. 

LEPCO   f   UJI, ti»n   on   rnitcl   drnvn   ii.pl ¿•»ent + : 

hfl) 

Estimation 
f«-r   1572 
tB »i«ter 

Den«.in   tien 

'i.OOO 
Plough  fi" 
(aingle  furrow) 
Cultivator   S51 
Triannular  harr«w 
Heavy   zigzag  harrow 
Dlaümnd ham w 
Drawbar   (2   s^ctien) 

m y m 

Sidling  plcjç-îi 

l.EMCO Kí'-íiBor.ré' 
Cirf*r*n«p fc»-ff.ctnry •«Hint) 
in §, 

in ;c »rico '" 

25.-- 13.15 •5 

2£.50 •3.— U 
15. bO 15.t« -- 
If. 56 1».~ a 
11.-- 11.JO 11 
t.50 4.90 » c— 7.*> 1 

as.-- •J.60 if 

ij,aoo 

fhis  »rie«   voulu  be .->«»eh r.»or«   favettr&bl»   ir.  an   in4ep<*r.á>r.t 
Zank i an  cgricultural  ..".^chiner y   factory.     Cu t'n*=  basis   «f  th« 
preliminary  calculation  the  total   products of   tho  factory   (••* 
• •parate   calculation  siiwetj   in  Ch-:>ter   V)   vculd v.*'*e   it 
possible   to   achieve  a  price of  K19.56   for   the   aber«   tyn«  and 
• is«  of  plough   (3"  k(j),   v!»ic!.   price   would   bè   ik% hit,^»r   th^.n 
th«   S.   /.frican  ©nu   and   JOvi  hither   than  tht   C   in«»t. 

Th« difference 1 'ist be remunerated fron th*: profit «f thas« 
prm***tB vhich art produced with profit. Th« factory ««uld 
stay rentable tven if it were (V3ii-«d to achi^v« thc> actual 
inpnrt   price  «r   t;i-,  Chin*»v'. 

1 
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Zamfcian sericulture   can   feu divide 

a. 

into   thru«   creaps i 

The  se   cell   d   eui-ir.Kjreial   fir ;iny   «%>etor   (fron   abewt   t,0OO 
to  3.000   acres),   which   is   cancentratttí   mainly   along   the 
nai» railway   line.      Th*ir  mtrkr   is about   550,   with  an 
•vertat   ef  4,000 acres. 
The  commercial   farming  lector  prethtces   the  ».ajerity  ef 
the  aericultural   product   and   ?r«»idu9   nino at   «11   tha 
country's  agricultural   uport  earning». 

».      Th« inergwt   farr.ers   (fren   ^bout    100  to   1,000  acres)  «re 
mainly   producing  for   lseal  market inf. 
They  »\re   alse  concentrati ê  along   the  railway   line   in 
Central   and  Southern  rnvineti  and  clone  aor.t   main  reads 
in Eastern  »revine«.     The   population of   thee s   territories 
la   10  ta   40  persona   per   square  ki 1 ntretr#. 

t.      Tn»  »sail   ferner»*   activity   ia  primarily  subsistence   (freo 
•kaut   1   te  3  acres   by hand  and   5   te  20  acres   by exen)  - 
afeevt   430,000   families.     They  rrm   te  fee   found   in  Kertharn, 
Berth  Western  and Western   rravineci  wher« the   populatien 
is S te   10 aereen«   per  square kiie-ietr». 

It   «an fee   fs'jná that   th«   «Ue   öf the   eet.-uuercial   farming   setter 
is   4eir««*ing.     At   the   aac:e  tir.»  the   aise  ef  th«  non-carniereial 
•ecter is   increaaing IIK'   this   tendency  will   prefeafely  last   in 
th*   futur*. 

Tha   develepr.ent   ef  these   egrieulturcl   fan..in«  sorter«  ana  their 
influence en   each  oth.-r  will   decide en   the   lavai,   direction 
anal   ret* ef   éWveleprtent   ef rgriculteral  t.eehanicnt ion as well 
»»  •>•» tha  rational   and   econonicr. 1  sise   ef   the:  »or.-.mercial   and 
nan-cernere i al  sectors. 

3. The   «fciaand   fer agricultural  snail machinery   and  hand teels  ia 
high   enough   (o.p.   ploughs,  harrow»,   cultivators,   12,000  »iacea/ 
year,   hand  !w¿i  5OO,0CO  ?ia«es/year)   te   creata an   agri cul tarai 
machinery  factary   in 1RS Ma but   en*  n«at,   naturally,   take   int« 
cenaiderat ion  these  findings  enumerateci   in  th?  previoua 
paragraph. 

4. fcn«   ©f the.      :iin  imperfectiens   cf  th*   actual   supply   in  agricul- 
tura,! tiachinnry   (both tracter  and  anir-ral   drawn)   is   tha  shortage 
»f   »acre parts,   which  is   often   cat-atrophie   (e.g.   one  farrear 
near   Ka few«. t <hr  t-ioresby-Vhite)   hai tu   buy  several   Rtv tractera, 
ewing   to  lack  »f   apare   parts   fer  the   old  enes»     et   the   Kafuhu 
"•«•ttlMiant   Scheme,   run   '«y the   Iaralts,   a   tracter   is 
«*«a»a»r.ibled   whenever a   apar«  pert   is   needed  fo»-  the others, 
• tt.)  and there ars ne   aufficient  maintenance  and   service 
possibilities   either. 

the   very  limited mauser  ef repair or  service workshops,   deal in« 
wit»   agricultuial   machinery are   either   not   reliable ewing  ta 
their  technical   inability,  or   they  are   neeh  tee  exponaive. 
Those  whe  knov their  jefe   and  In ve   favourable   prices,   have 
insufficient   capacity to  meet   ell  the   requirements   and  an» haa 
te wait even   half   a year  ta heve  «he  machines repaired. 



1 
•wà»5   *'  thnae   insuf f ieieneies thire is,   in  every  wording 
aeaaon,   a   Ir.rco   quantity  of  F.;act.inery  which   is   ->nt   cf   use 
ani   therefore   the   y it 1 '   is   lest-   than   expected,   which   is   n. 
• ifnific.tnt   lese   for   the   country, 

5,     The   «¡.ir. 11-sealc   industrial   wcrlrsh'ps   of   ""tuce;:-   Industries   Lt'.', 
pre   eituc.ted   in   ¿he   rurrl   ureas.     These   vor'-shops   vh ich   hr.va 
c  mechanical   repair   alio;)   -   at   China,   l'onçu,   Zaibeai,   Solvosi, 
Wanaa,   Kiw.Mbim,   :îasn:.;a,   C   ipata,   Petauke   (ore   sketch  r:np)   . 
could   ta":e   part   in  the  nsr   ïulv,   re;i;iir   an *    mintonanco   of 
AS'i**lttfrr.l   r.nehinery   if   they  t.vro   sufficiently   equipped 
and   the   tenants   of   the  vorkah ips   vrra   properly   trained.      In 
thia   way   theae   worlsh ->?o   could   part ieipate   in   the   activity  of 
the   jrapoiff   Ka*u o   Arjricuit ural   I ».-.chiner y  Factory. 

It   is     .ily   n  natter   o"   f r ;,-.nÍ3-.t i. n   fer  the   central   Katnwä 
Factory  to   supply  the  a.iall-sealo   industrial   workshops  with 
th«  tier»   sophist ieated  parts   (f>rr,e 1   and   e«3t   pieces)  which 
•oul^  not   »e   made   in  theae   sr.all   vo rhshc•;.«,     Then,   ft   certain 
»•¡'..ner of  si.mll  nach in« s  would  be   finished   in  the  rural 
worhahaps,   en  the   basis   jf   the   factory's   drawinc*. 

Thie  kind,  of   civici   n   of   labour   would   assure   the   permanent 
»oeaibility  ®f  work   fer  these   w orksh ->pa   a ne',  tho   factory 
would  ^roo.to  their  technical   development   effectively.     On 
tha  ether   ham*,  this   soluti   n   would   create   a  possibility   of  àmv- 
epinç   •">*  «  countrywide  scale,   a  repair  and  >..^ i nt emnco  networh. 

4,     The  Br.abian  i.inistry  of   aural   öevel .-.paient   and  other  organis- 
ation«   Co   not   hava  r.   well   organi at    ,   effective   publicity  tsar.:. 
rNtbl icisinj   has  been   taking   place   »ince   19Gb  but   not   efficiently 
enough,   as  b/   1971  only  20,* of  tho   population har«   by en trainee'. 
and helpe '  to   aw.:««-  extent. 

f»a  Agricultural   Cffiaers   in  the  _r  vineee  da  not   function   in 
this •?: *r«, although instruction on the usa ef ani-.al-drawn 
inai «nan ta would bu the eaeiaist to d by direct means, ationg 
the inhabitants of tha villages. Ihia ia the firet and noat 
iapjrtiint step for tho app >xi...at#ly 43O,00 i rural subaistenae 
farner farilies, to replace the use of h*¡,.i. physical energy 
•y tlie   uae   of  nachin^a. 

thia  would   be   a  way  of  r«*aliaina   the   call   to   the   public   by 
•V K,   Xaunda,   President   of   the   Zardjian   "Republic,   in   19&9, 
-'•••"   at   the  no at   intensive   rural   develop.cnt   «and   nt   r.   higher 
etindard  of  life  and  better  yield  of  the   auhsietene©   farriers, 
•o  that   they,   too,   can   sell   part   of   their   producta. 

f,     Tha   i.inistry   of   «urr.î   Devolopirent   tnC  other  orcaniaationa   are 
not   In  pc»3«a3Íon  of   auitable  ;.ir.r!:«t   re ae arch  organi Eat lona 
able  tc.   deternine  the  changing  .^ar'.ot   c'.er.¡and.     Therefore  the 
market   dewand   «annot   be  deternine "  exactly.     Thia   is  why   it 
happennd  that   different   types  of r.achinoe  were   ir:pert* !   (e.g. 
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i-iplciirnt*   »rhich   r'o   net   natch the   types   of  tractors   met!  in 
this   country  and  so   they  hav^ b*en  I-.ept   in   the;   .".uibonrd 
e>p*>ts   for   s«vtr»>   years)   an'^ cannot   he   Ui.cc!. 

The   quality   an.'   th-  selection of   rjoo'.'s   ir4 
«.uest ionsblc.     Th4   notarial  oT the   Chin«_E. 

r-e: ; art   si>--.ûtiri«a 
>1 -uch   i e   weak, 

cep   it» they   lasily   -et   Jeforr ed,   t^G   plowhsha ;.-c    'c¿3   not   J 
€:••?£•   far   lone  enough.     The   rural   fcrr.t»-«   h-v¿   no  .«ssibility 
of   sharpenine   it   reçp.ilarly  an'.,   unfortunate! y,   thpy  are  «navtr» 
of  the   iujortanee  of  warfcinc  with   a  char;-   pi -\r hahare. 

Tha  quality  of   th«  hand  ho.«   ia   elsa   inferior.     In   3-4  years 
thay   arc  vorn  out    (see   chotes.   2   an'   ';   y_»ars   rj«. . ) 

-cny  r.orc   types   of   hr.n '   hoea   could   ha  use There   Í3   only on« 
typo  of  ht»d   tool   available  all   over  th*   country and   that   is 
the   hand  ha«   »f   1.60 Vc.     This   is   too  heavy   for weed   hoeing. 
It   is   also   difficult   to   cut   deeper   in the   soil   than   5-7   ems 
because  the   us«  of  this  type of  hat  in  the   hard  «oil   requires 
hartí  physical  vor'.-, and   thus  only   a  «nailer  area can   be 
cultivated. 

1 

5or-tetir.es  the  agricultural   n.aehinery an*   tojls   ere  not 
distributed   «eeor'ing  to   the requirements   af   certain  areas, 
the   local   conditions  anc"   the   quality  of   the   soil)      if   they 
arm  weed then,   they cannot   vor',  efficiently   fr.vj the   cjr«. 
technical  point   of  vieu. 

Imported-  ..laehinery   is  distributee"   by   N a,-.-, board   i-   that   50f/» of 
the   total   o°««   to   Central   «ni  Se ut hern   Provinces  an '   the ether 
50?J  ta  the  rest   of  the  country,   har'iy  any  tc   the  Horth  and  a 
cîinor quantity  to   tho North   '.fast.      In this vr.y,   th*   ci «tribut ion 
of   Za-iMa's   population   is   also   taken   into   »on-sidoration   to  a 
certain   extent   (le?   Population nap). 

10. The  training  of  the   settle   is alno   r. probi sr:.   in thos«   parts  «f 
the   country   vh«r«   there   art  no   tsetse   flics   and   catti«   is  used. 
There  ara agricultural  operations   (i.e.   sowi.i^   in lines, 
ri-îging,   cultivation,   etc.)   ->r  which «nly  veli  traine-,  catti« 
should  be us«J.     Secaus« of   lack  of  n central   «ni, ai   trainine 
centre,   the   general   use  o'   ani.'al- 'reim   iriplecents   is   consider- 
ably  hindered,   «r  the  result   is  not   as   -ood   as   if   should  te, 
although   this  vould   be  the  only  vey   tc   chanc*   fron  hand   cultiv- 
ât ion   to  animal- brawn  cultivation. 

11. As   far  as  hanJ.   seeders   are   towerruc'.,   thc^y  are   in  rtfcr'anî,   but 
the   imported   -iode-lis   cost   about   KjC   tc  K^O  r.j«   than   if   they 
wer*  rr.ada   locally,   ir.   series.     Th^   seeders  are   beine   tastet:'. 
at   üanaa   (Luapula   Province)   by   th«   French   S....T.2.C.   rice 
prjj«ct.     Th«   production  plan an.'   calculation  e* taa  seerer« 
can   only  te  nache   Ir.ter  on. 

>. 

12.     Th#   actual   «uttin-   of  the  plants   is  n.>t   satisfactory  with th« 
traditional   scythe   used»     another   type  of   tool,   with   diifar«tit 
sha?«  an*   exécution,   the   aie'-le,   should   he  usât". 
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13. The  r.echani»c.t ion  of   çrov.nti  nuts   is  not   yet   solved   either 

(r,rounc2   nut   lifter,   she Her,   etc.).     The  rroun-.'   nut   is 
proc'uec:*   by   a.-.all   f.-.r-.t-rs   . nly.     Because  of   lac1'   of   this 
nechf.ni~r.tion   the   ^roun'.'   nut   cannot   be    .iro uec-i'  by 
eor.ritreial   farcers,   although   this  »-foul••"   -ran   a   further  ite,1 

in  c'.evi!o;.int   the   lecai   r«o !   inlwsfcry,    i.e.   f •  production   ef 
«>r>':inj   oil   T/hich   is   often   in  short   sujply. 

14. There   ere   teo   :;«r.y   types    ;f  tractors   used   >n   tine   eor.nerei&l 
fari.is,   which  nea.13  that    "   .-  ;.;is>.   if   the';   ti»rcj   art   constant 
«Vortages  ef  «pare  parta,   or   it   is   inoossible   to   obtain  then 
et   all.     There   is   &   sinilar   proble. :  with   the   1 -pi «rent s which 
caimrt   be   »¿nptet   to   ar.y   type   or   capacity  of   tractor.     ©fine 
te   this   situation   it   will   he   very   difficult   tt   start   starubarc- 
islnç   tha  tractor   i.ipl»-.ant». 

Quotation   fron   the   A.F.2.   Kar'-ct   Stuc'yi 

t¿l*ri¡?"l jgft  aí  tt-aCts>rë ,ft.iepc. vaiane   Covern .ewt  bodies 
ffg-^  /anu&ry   1954 to  Karch  19^9 

Govt.     î-iassey  Nuf-     For'*   inter-   Jehn  Zetor   '^nca key-       Fowar"   Total 
bodies  Tmrçm     field n¿>.t-       Di-cr»1 lanJ: 

mion  _ ipnf-l. fio to ra.. 

4'» 

112 

49 

7 
13 

5 
4 

¿cri«. ) 
3t .tiens ) 
F.A.¡i.   4) 
Projeet   ) 
Co-o^i. 
C.r.C.ri.A. 
Training 
Research 
Fa re s try 
?oad» 
Gaie   *• 
Fisheries   )   IS 
¡.echan.     ) 
Services   )        3 
Branch        ) 
Water ) 
Affairs       ) 
Education 
Veterinary 
iV.tse ) 
Control        ) 
Prison 
. iscpll. 

29       13 

) 

1 

4 
3 

12 

3 

5* 1 2 

101 22 _ 
- 40 - 
l 1 11 
3 1 2 
4 3* 44 
- - 45 

- 4 - 

3 1 1 

1 „ m 

154 

t 
3 

1 

30 

l 
2 

n 
174 

»4 
40 
92 
ta 
92 
35 

IS 

11 

34 
4 

13 

5 
11 

tal 2C7 204      120        l.'.t ic 154 32 

13.     the  i-iporters  «f  tract   r  and!   ani-.«:   c'rr.wn  i:.;pl events   co not 
nave  enou.h  stocks  ef   .'liferent   ¡spare  ,nrt3.     The  iiple-.tnti 
***   »»»uaily   sole*,   in   Lusal.a   ant'   transporta!  to   every  pr.rt  of 
ine  country  where nobody  (>tli  with their .--.aintena.icG  ani 
repair. 
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16. Cue et the reason» for the early failure of the tractors is 
is that the tractor ¿rivers ere lit tlo ct'ucatei' cnO trained. 
«•(• «Is.' not even do tiic nininur. n.iintcni'.nco required. There 
ia no tractor driver's school. Well traine«' tractor drivera 
could ¿ire/prit nony failure:; r.n.J bria1'. 'owns, i.e. r.iany spore 
parts   could   be   saver!, 

17. There  art.   not   enourji   tcehr.ical   yersnnntl   at   i.-^oye 
Agricultural   ¡teiearch   Station.      For   thia   reason   they   can  only 
e'eal   with   a   very   limited  nunber   ci   su',jcct3.     Consequently 
they  eann-~>t   take;   i-zrt   with  the   noccscary   activity   in   the 
c'eveio-i.-ieni-   of   agricultural   mechanization,   in   spite   of the 
fact   that   it   ia   urc.eni.ly   required. 

Id.      The   saler.:i». n  of   Nanboard   are   not   interested   in  the   nur.bor  o.f 
tools  or   i -.pifc::tn'.K   bold,   as   they  do   not   cj»;t   any  percentage 
©f  the   business   turnover,   though   they   could   Co   a  very  good 
service   by   pubi icizino,   the  u.w   of  thr^   agricultural   tools  and 
Machinery   in  thf   nearby   villanos. 

Diagnostic   conclusion:      the   economic  r.iiscion  of  Nonboard   is 
ricj¡>t   KI>('   noteworthy;      its  activity  rr.eans   s'.rjnif icant   progress 
in  agriculture,   but   s houli',  çjo   further.      Nanboard   should  look 
to  the   futuro   find   develop  elonrj   the   linos   outlined   in  the 
fcrePoinfj   paragraphia. 

19.      Agricultural   development   is  hindere-   for   those   situated  in 
r*notc   parts  o f   the   country  by   lack  of   proper   roads,   and 
appropriate   transport   facilitici;.     Contact   with  the   capital 
or   lint   of   rail   ia  very   difficult.      In   such   places,    like the 
Karthern,   North-Western   and  '.astern  parts   of   the   country, 
real   agricultural   development,   with   the   creation  of   big 
eonnercial   farns   will   not  develop  until   the   transport   of 
çoods,   machinery,   fertili:;ers,   crops,   etc.    is   solved. 

*"•»  this   reason  one  r.iust   ta!'e   into   consideration  that   the 
construct ion  of   rev  roc.'.s  and   railways   will   bring   about 
agricultural   prosperity   in  these   areas.      A rain  road   should 
be   coupleted   in   1973   to   astern   Province:      Lusa.'', a.   -   Kaor.ia  - 
ton^u;      emd   e  railway   is   brun:j   built   by  the   Chinese   in 
Tanzania   fini   Zambia  to   connect   Dar-as-Salarsra   and   Lusaka via 
Tundui-a   (frontier   station)   -   Kasan; a   -   ¡.pilca   -   Seren je   -  Wcushi 
-   Kapiri   ¡posili;      here   the  new   railway   line   will   join  the 
existinc,   ,raln  North-South   lin-    (59   rtntionj   altogether). 

The   lins   of   rail   especially  «/ill   have   a  positive   effect  on 
the   development   of   bis   commercial   far:is,   bacauso   the   railway 
vili   be  able   to   transport   the   important   quantity  of   r-.aizo, 
etr,   to   be   produced   alen«  th.-   line.      ,'jiother  effect   of  the 
new  railway   vili   be   the   formation  of   coaiunel   villages. 
Industry   r.nc  especially   the   a-ricultucal   industry  nust   bo 
prepared   for  the   completion  of   the  r^.-.ds   and   railway,   althoußh 
in r,;y  estimation,   the  outo;-.e   will   not   be   fully  realized  for 
2-10  years.      The   industry  vili   have   tc   be   able   to   supply  these 
territories   with   the   appropriate  machinery. 
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20. The commercial farms are badly in noe;', of fi tractcr-riravTi 
implement, i.e. a pjouçjh which can plough in dry soil, 
after the maize and tobacco heve boeri harvested, turning the 
dry stalks into the soil before the rainy season comes, 
preparing the seed-beds without any cultivation, etc. 
Since the formers have not yet thiy implement, they have a 
very shi-rt periti at their disposal uìicn the rainy season 
starts, to prepare the soil, plough anc'. secò, after the 7 to 
C n.nths long dry season.  In r.iany places  copie are unable 
to do all the \ror':  they vat, if o;u. or tvo tractors 'orea': 
down end no spare part is available.  This naturally means 
less crops at the end • f the season.  In ore'er to elirr.inate 
these imperfecti~:in, I propose the introduction of the roller 
plough (see details in Chapter IV). 

21. The economical and cgrotechnical advantages of sprinkling 
irrigation, as compared to flooding irrigation are v/ell knewn 
to r.any people.  The introduction of this method is hindered 
in most of the developing countries, includine, Zambia, by 
numerous reasons, such as by the water lifting pu:ips and 
driving Rotors being difficult and expensive to obtain and 
needing special attention, operation, maintenance, etc. 
This difficulty can be solved by the introduction of the 
"Kydrolift", vhich needs n^ special attention v.'hen in 
operation - no maintenance, no fuel, etc. (see details in 
Chapter IV). 

22. Although I an mentioning it lnnt, one of the most important 
facts is that Za:;ibia has certainly not yet prepared, through 
the technical personnel at her disposal, for planning, 
constructing and setting up a new agricultural Machinery 
factory.  Cn the other hand, the Zambian Government is short 
of the necessary capital.  The lac!; of technical personnel 
is of course natural, as for the time being there is no 
agricultural machinery production in Zambia, so nobody has 
ever had an opportunity to gain ¡Tactic« in this field. 

In order to got over the initial difficulties, it would be 
desirable for the Governmi.it to apply for t:ie services of 
UNIDC experts, technical engineers with appropriate practice 
and industrial economists.  Besides, it is recommended to 
thini: of the possibility of co-operating v/ith a large agric- 
ultural machinery factory from a v/ell developed industrial 
country.  The economical and technical advantages of such 
co-operation v/ill be set out in detail later. 

B.  Proposais 

1.     Zambia's   need   in agricultural  machinery   (see Chapter   III)   is 
important   enough   to  motivate   the   setting   up  of  a  new  agric- 
ultural   machinery   factory   in   Zambia. 

2 
Its   totnj   area  would  be   15,000 n     and   its   production   area 
10,500  m   .     The  estimated   investment   cost   of  the   building 
(see  calculation   in  Chapter   V)     is: 
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Kt,065,000 
Machinery,  equipmentJ     K    362.QO0 

Totrl XI, 4-27,000 

I propose that the new factory should be built r.t Kabwe 
tovnahip, far tiany roasons (see Chapter V).  The setting w? 
of this factory woul.l supply tho whole of Zanbia with the 
necessary hand tools and r.nimil-i'rr.wn i.r.pleuents, so that 
their importation would not be necessary any r¡ore. 

Another possibility is for Zar.ibi -\   to co-operato with an 
experienced agricultural r.iaclinery factory am: p.-.rtly to 
produce, partly to asaenMc their products, such as tractor- 
drr.wn inpler.ients, irrigation equipnent, water puups, etc. 
By doinii so a considerable part of the inport expensas could 
be cut.  When tho factory is worhing at full capacity, 
Zambia v.¿-.y  even export acriculturni tools and r.achinery to 
noiçhbr-,uring countries. 

2.  The prices of the new factory's prot'uets vili be rather 
favourable.  All the hand tools which vili be made in the 
forge-shop vili be better in quality, have n longer useful 
life ant! be cheaper in price than the importée", ones, with f. 
lorger choice of type. 

On cvernço, the h anc". tools can be produced approximately >tC% 
cheaper then the imported ones.  As far as the ani:r.al-<ire.vn 
inplt:.-cnts arc concerned, their production price vili bsi 

2h%  less in tho case of cultivators; 
3/^   »   « ""    "   " ri 'cing ploughs; 
39^-   H   H  H    H   « ji^zar; fcarrcvsj 

than that of the imported ones. 

itegar<Jin.j ploughs, it is rather difficult to cor.ipete with 
political prices (Chinese plough is Kl5/iieec| ». African 
Kl7/piece), ant! it will be difficult to cut down the production 
price of the ploughs. A ;ooc' solution, ho -«ver, presents 
itself, and that ir, to subsidize; tho ploujh's price by profit* 
cadr on other products. 

Even if tho prices of the local products could not co:.pete 
vith tho actual i.iport prices, the reason for the factory's 
existence is still justifiée".  One reason is that the factory 
itself will create an i.ipartanl nunber oì   possibili t les fer 
vor';, which is an iriportant aspi-ct in Zambia.  Also, a n«w 
technical staff vili be traine«' in the factory.  This personnel 
c.ig:-.t have a significant effect 0:1 the development ;f other 
industrial branches in Zar.ibia. 

3.  Production at Ua'owo .:ir;ht start relatively very s:>on.  Tha 
Kabvo railvay repair workshop has a co píete forijt—shop 
vith equipnent vhich is entirely unutilized.  This workshop 
could bo taken over by the new factory as it is now. 
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Criminally,   this   i'Oi.'.: 'n.;>  wns   inteivVJ   to   re.mir   st^a..:   trijints, 

Province 

Southern 1 
Central 2 
Eastern 3 
Northern 4 
Luapula 5 
Copperbelt 
M-West em 
y,Bf rotae 

but   in   th.    ¡leant i' Za;.'ia   Hai ivaya   ha.s 
rlicac'l cnpinfcü «ml t'.-.u'; the "or,._ ?..achín« 
[»re. T!.e 7,c.i.. \ i a Uri! way s üor,air './or! fit.- 
th.-se   .achine:,. 

decided   t«.i   buy   only 
r   ti'nnot   bo   us- J   any 

is   r«.'ai- to B~J U 

W»en   producine   «ori cui turai   nachi.iery   .ht;   forfje-iihop   is   nost 
important.      For   th*   first   year  ol   operation   it   should   ¿o 
approximately   l,"OG,OOQ  operations,    such   t:i   400   pieces   o." 
harrov-tecth,    Î"'-100,000   hoes,   Canterbury   ho*»,   pan^a   /.nives, 
scythes,   etc.      In   t!i«   seconi'   year,   when  the  whole   workshop   is 
ready,   about   lC,OOC   animal-drawn   implements   should   be   produced. 
At   full   capacity,   the   factory  will   be   «L1J   to  produce   22,C00 
pieces   of   anifral-drawn   implement¡5. 

These   calculations   arc   approximate   eat inat ions,   on   the   basis 
of   the   data   at   my   disposal,   and   the   experience   gr.ined   during 
ny   visits   to   the   country,   sine«   no   iiarl'.ft   research   or   general 
invest irat ion   has   been   done.      I  !:new  the   essential   hand-tools 
and   agricultural   -'achinery  neoded   for   certain  agrotechnical 
operations,   as  well   ss   the  machine   types   necessary   for   the 
different   typet,   of   coil. 

According   to   investigations,   one   plough   in  general   voulc.   v/ear 
«way   in   G-9   years   of   usaat.     The   breast-board,   wheel,    axle  of 
the   plough   ¡sunt   be   changed  every   4   years,   while   the   ploughshare 
should   be   changed   every   3  years.      H«nd  hoes   aro   worn   away   in 
3-4   years.      As   far  as   tha  nu::i'-.pr of   pieces   is  concerned,    I 
hftve   the   following   fioures   at   r,:y   disposals 

Situation   in   l^jjj^JnJjPPP. acrrs   (latest   figurer,   gvr.il able): 

Total 
aurface 

Cultivated 
oie   tractor 

by        ÌÌÌÌÌ. 
hoe   vatec 

area 

Ur.cui-     Total        FerVi'îïe: 
tivatfd  popul-     of   7 
land    at ion       nenbers 

of  5 
ric:fnber» 

2107': 
2?736 
17076 
36520 
12495 
7741 

31092 

Jim. 

300 
55 

100 
4 
1 
1 
1 

29 

77 
120 

6 

% 
1=35975: 

10c P.3 
20 b 
0.1 

350 
4oo 
456 
700 
500 
70 

35Ó 
500 

727 
575 
556 
70/1 
561 

7h 
351 

522. 
3320   TÔTT" 

Coo 
2500 
3500 
7000 
3000 
500 

3500 
9000 

1, 
:J,9ó:X) 

15.9 

359130 
270320 
4:3710 
53755¿ 
351730 

5óf-:60 
199690 

25756?ü 

5130; 
3*617 
64101 
76793 
56247 

C123 
2G527 

_5024l_ 
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On the  basis   of  the   information   gained   in   19^9  the  population 
•f   the   country  WOJ   4.07  nil lion   (3.5  ¡.il lion   in   1963)   and 
vili   ï -rea   4.G    <íllion  by   197^'»      Accordino   to   this  6 year«' 
dr.tr.,   tuo   increase   in population   is   2.7/"/y»-'i'.r   and   it   vili 
reach  2.9?»  by   the   period   1970-7C      About   75-^Gîi of  tho 
country's  population   ir.   living   in   the   rurr.l   areas,   i.e.   on 
agriculture. 

Tendency ojT   the  number of   f a,.< i 1 je s  yo r'.: i n g   in   agriculture» 

Year                                 1954                1970             Estimated 
 for  1976 

Those   living   on  vnges 
(fror.-:   ci'.iergsnt   anr 
cOii'.ercifil   farr.'s) 

Subsistence   famine 

35,100 

340,000 

3'., Coo 

3?7,O00 

2^,000 

400,000 

One   family  consists  of 7 t.»nbcri  on average,   eut  of  which 
about   3 persons   (including  vomen)   can  constantly work on  the 
fields,   that    is   to   say  about   1.3  rr.illlon   people  are  working 
in agriculture. 

OR the  basis   of   the   above   data   and  ny   experience   I  work  out 
the  appropriate  riarket   de.nand.      Tho  capacity   of   the  proposed 
factory  and   tho   types  and   nu.-.îfcer  of  ¡¡achines,   an voll   as 
their  pfTMeters,   are  based   on   these   osti:.¿at ions   (see  detalle 
in Chapter VI). 

In  order   to   ensure   a  {¡ood   supply   of   eparo   parts,   the   importers 
should  be  co-pellet!   by order   or   reotri e ted   by   inport   permits 
with   special    conditione,   to   buy,   together  vith   the  machinery, 
especially   in   the   cr.ee of   tractors,   20>1  of   the   value  of  the 
r.achine  in  spare  parts,   arriving   in  the.   country  together vith 
the  -achines.      Uo   per.Jcaion   should   be   gi san   to   clear  goods 
at   the   Cinto,.s   until   sufficient   spare   parte   have  arrived   with 
the  Machines.      In   this  way,   gettino  out   of   reflulations  could 
be  avoided. 

In the proposed KaLr.ro Agricultural ¡«acbinsry Factory at least 
10% of the total production nust be spare parts, firrt of all 
for  the   factory's   own  products. 

The   Snail-Scale   In iustric-s   Project   of   Muco.-   Industries  can 
take  an active  and  effective   part   in  tho   local  production of 

agricultural   nachinery.     The   proposal Kabve   A.K.P.  v/ould 
>ronotR  the   activity  of  the   rural   handicraftsmen  by   ito 
Cheap   spare   pr.rts.      By way   of   reciprocity   thy   tvo   sectors   would 
not   cor.pete   but   co-operate   vith   o-ach  otixr,   e.g.   the   woodt/orl; 
section  of  tJ-e   Siall-Scnli*   Industries'   workshops  could :r.a!:e 
the yoltes   (about   14  kg/piece)   which  .-inht   reach  5,COO   >ieces/ 
year. 

Those   people   working   in rural   vorkah   po   arc   generally  fror.i 
•illACfea,  often   dealing vith   coil   cultivation   cither  before 
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or   at   tho   sane   timo,   so thoy  !:now   the   circunstr.nrcc. 
Those   people   would   be   excellent   Tor   learning  hew  to  use   tho 
locally   nr.de   or   nsr-ewalc-.',   inplencnts   and   for  teaching   other 
people   in  the   vi line« 3. 

On   the   other   hnn¿   the   Rucon   workshops   r.iinht   deal   with   the 
longer   or   ihortcr   tr.:.itiiny   of  tn-oplo   vith   Manual   skill, 
conine   fro;.-,   s ci nil   villages,   an.'   r.t    the   end  o ;   th '   trainine 
Cuino   back   to   t^'Ca-:t.   bl.-.cl- -s.v. ithn   of   una   or   several   sr.r.ll 
villages.      The    villagers  -rule   p-?.y   attention  to   the   activity 
of   the   blacksnith.      They  v/ouîc1.   consult   hin   ant'   certainly 
listen   to   his   good   advice  as   far   as;   the   maintenance,   sharpening, 
etc.   of   the   hand-tools  and   c;;<. ;-;-t'.rr> vn   i: iple:ent3   are   concerned» 
This   crr.f tsT.ir.n   claas   of  rociety  playr   an   ir..; ortnnt   rolo   in   the 
national   rural    development. 

The   general   execution   of  thia   idea   night   bo   realized   by   c. 
very  pri-.itive   and   cheap smith's   hearth  i:?nde  r.t   Kagoye 
Research   Station.      It   ir. nade  of  a   200   litre  petrol   tìrur.i   (see 
description,    clrwing   and photograph   separately).     These   cinpla 
smith's   hearth»   could   lie  nade   by   ¡tue    i   workshops   fairly 
quickly.      The   provision o*   charcoal   in   no   probler.:  at   nil   since 
people   living    in   th«j   busi,  are   even   producing   it   Tor marketing. 

I   experienced   in   Zarbta that   Eirplc;   farmers   in   the   cour.try   do 
not   like   to   buy   ne*.;,   unknown   thin; s,   saying   that   they   do   not 
want   to   experiment   and  epend   their   noncy   on  vh: t   they   do   not 
Itnow.     Only  the   fr.-.11   blacksmiths   on   tho   spot   could explain 
the  use   of   sonfcthinj   nev and   better,   so   that   people  would 
accept   it   norü   easily.     T!\e   nrc.ior.od   aflri cultural  nachincry 
factory   could   give   c   fev  iteri",   to   the  blacks.lith  on  loan 
(e.g.   ploughs,    cultivators,   new. shape;'   ocytïu>r,,   etc.)   which 
voulu  na'/.e   general   U3c  of new thinrs   and   propagation  of   new 
ideas   easier,    ever,   if   it  concerns   the   chanco   fro,,  hare, 
cultivation   to   imi;r.al-r'rav:n   cultivation.      Tho   blacks.ii the 
vould   give   good   advice  as  to   how  to   uso   new machinery   and  how 
to  maintain  and   repair   it.     The  publicity  work  of  the   rural 
blacksmiths  vould   incrcnee  the  r.iark;. t   dennnd,   alßo. 

An   independent    Agricultural   kr.chin... ry   Directorate,   with 
techr.icnl,   econonic   enc' agricultural   experts,   within the 
Hinictry   of   Rural   Development,   vould   be .able   to   co-ordinato 
the   industrial    activities of   the   proposed   A.h.F.   nn.l   incori, 
to   publish  the   results  p.cbi oved,   to   help   the. rural   crtitr.ns 
and  blacksmiths   and   to   tlrcv  up  ronuîarly   r.n  estimation   of   the 
narket   dci.ir.nd   at   a   later  sta£e,   enabling   the  propesed   A.K.F. 
to   base   ite   production   on   these  cat rr,ates. 

This   iß   imperative,   for tie   less   stnblo   the  eccnoraic   future, 
the   botter  should  the   inch>j;try knov-   vhat   io  to   bo   expected, 
what   are   the   prospects,   how  the   raw   raterial  priera  are 
coing   to   change   in   the  world  market,   etc.      Lookino   into   the 
foreseeable   future,   it   io  up   to  the   industry  to  prépaie   itaolf 
in   tiae. 

<^y^»»" 



1 
7.     The £g ri cu i tur.-. 1   ¡¿e.ehinery Dire e t"r<.tc ,   besides   it» iiar'i«t 

research  r.etivity   nunt loned  nbove,   íJU1¿   r.lso   ci**-   it»   ideas 
to iir/rtb-iare.,    as   far   ns the  foresi    able   r.mrhet   c'e*.and   is 
concerne;.      The   Director   ehould  r.lsn   deal   v.ith   the.   ^rcventiwi 
.-. f  i¡;p jrtf.t ion   or   local   production   of   certain   types  of 
Machines   vhieh   aro   not.   require i on '.   cannot   *uo   it «od   in   tiiu 
country. 

C.     Iho  Agricultural   ¡'ir.chinery  Directo re. te   would   »tancìarèizc   titm 
agricultural   »nehim.ry used  in th*.   e:*«mtry,   lay  iiov/n  the 
technical   porr.adt tra,   the.   quality   requ ircneut «   of  the   nschif»*« 
an' voul^   inpee'e   the   w.r'-.tt inn of   inftrior  quality coor'a, 
cither   insorte«!   or   ¡n-or'uecJ  iocr.lly, 

9.     The Á.M.D.   could   <*cci('o  en  tfu   choice    of   eiffurent   hand-to«!« 
necessary   ant!   the   factory  vjuld  rlicni-o   its   product ion 
according   to   the   rti-ajul ruiuonts,     the   ¿..i..D.   would  atìvi« e 
Nar.board »n   th«   tools  and rmehinery   re«,uired   in   certain  pre vi it- 
ers,   nccer^ing   to   local  conditions. 

10.     One of   the   raost   inj»ortant   duties  of   the   A.Ii.D.   v.oultl   be   - 
although   it»   Bftnu   r'oes not   acca to   cortr   this   field  -   the 
organization   and   erection of ox-irainiitc;   centre«  which   would 
hr.vc  tho   functions! 

- either   to   «ell   to  the   fan:ors   veil   trained,   draught 
an iríais ; 

- er  te   train   tho   far. era' e\;n  »::«n,   rtçiainst   payt.ient, 

The average   ve-ight   of   th«   Zcnbinn   o;:   iß   nbout   350 kg.      Oxen 
can work 6  hours   n   day vithout ixh-ustio«   if they wnr:.  with 
R trr.etivo   force   equivalent   ta  1/7   of   their veirht,   i.e.   th« 
average   tractive   forco of   an on  i;-   npprex irately   50 :;n.      Th» 
traction of   the-   proposed  3b 'c- plough,    in   ticHuf.i   «oil,   noee*s 
ö.;jroxi-.iRtely   70   to   (".0 ka  trr.ctive   force,    i.e.   two  oxen   vauld 
be  nocessary.       The   115  kn   ploucjh  requires   about   170  :.«   tractive 
iorco,   i.e.   four   oxen.     Th« ^rice   of   t   oi:,   :v>ro  or  le«a   trained 
i§ approx.   K60   find   can  work  for 5   tc   7   yecra. 

The  change   fron   nane'   cultivation  to   a«inni-;'raw«   cultivation 
is p.  etc?  betv/een   physical  MOTV  and   the 

U. 

use   of   tractori This 
step,nevertheless , shojU! never be left out for to try to pet very 
»i:i?le peonie to wer!; w..ih sophisticated tractor« ixtediately 
after thay had been usir.rj hand-tool», vault' nean a failure in 
ievtlopin^   agriculture. 

'«Then  producing   th,'   seedjrs   in bio   series,   the   snail   foundry 
of the   factory   will   he  able to proéuee   thr   cellular  wheel   by 
precision  castine.      Thu«   tho  production   cost   ef   the  i.;«ehin«s 
would  be   very   f í vourable-,   since   the   other   p^rts   of  the   3eed«r 
ar*  »ir:;jle   plate-work. 

Slvtulc'   the   plastic   production of  th*.   SF .r>.ll -Seal e   Industries 
Project   he   realized,   it   i»  aleo  possible   to   produce  the-   cellular 
v'.iPei  of  piactic   by   injection nwuldinçj.      Iho  piasti«  woul¿  ««t 
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r*ot   and  vould   Bupply   tii».   so«.;«   in a  perfect   nanner,   ovin- 
to   its   goot".   .liding   surface.     The   r.tovo   .pare,   part   can   ju.t 
aa   mil   bu   cast   of   r.lurc'iiiu*   nn,'   then   bronche-cJ   by  nillino 
rachine. J 

A*   f«r   «s   the   aninal-dravm   .r-cd-or  of   several   line,   in   concerna, 
VÜ""   Writ''   ft,Jeut   U   on  ?«rpoSCit   because-   th..   introduction 
of   tni.   aaehinc   is   not   yet   desired.      I   Iclitvc   thet   if   it 
were   M,d   in   Zr.ibia,   the   rowinj   area  of   .-»istence   en-' 
•neretnt   farmers   voulr   i-.creaoo   -ithout   rw.sen.      Although it 
wwili"   r.can   a   larC«r »«wine   fi re,-,   statistically,   At   the   sr-Ü« 
tin«   the   cultivation  won I*   be   sparry   vith   low   yield   and vor" 
hì0h   orod.ietio;,   cast.     Thi«   woal,   only   be  a vaste  ©r   physical 
energy   and   material. 

The   traditional   ty:,c   of   »eythe   actually   in use   require*,  « 
rather   bent   position  of   the   body   and   as   fl  rtault   is   very 
tirine.     Th«  use of   scythes  and   aickles  with   different   shape. 
»rafw.ee*   in   the   ROU   factory'*   product   1 ist  would   bo  Much r ors 
favourable. 

Th«   lac!-   of   »aitarle   special   ..lachim-ry   is  the   reason   vh« 
gratuiti   nut.   e.nnnoi   be,  proceed   in   binder   e-Jant it ie.   i„   Lnbia, 
• .fi.   »o   animal   OI   tr.-ictor-dr r.v-n   (.round   r.ut   lifttr   I»   availnhl« 
on   the   nnrktt.      The   Modified   cultivator   would   be   auitchle  'or 
this   purpose   and   its   r*norÍMont.-v.io:i  en«:   Cr. ,tat ion   to   locei 

urce; on, In ••«dit ions by t.«,oyo Search 5. at ion «houli bo u,^. on. * 
a. Africa, U.S.*. end J, pati very aood ground nut lifters are 
»»•ed   and   they  woul •'   'ind  a   !;ooi'   .-..-.r'-.t-i-.   hero  too. 

At the «a,,* ti:.c. yoad quality M^und nuc snellire are als, 
r'^ln • T!lt-' Ciurli nut »hellt rn netwclly aso,' hrcr'- too 
eft.*   fron   the   ,«cr:s   nm:   people   prefer   .hell ine;   by  hand, 
• It touch   it   i»   r.   very  paiiistn^inr    tac'-.vith   little  yield. 

It   i.   al-.o.t   irpa.BiMe  to   uotcr    ino  the   FAZC   and   capacity 
• f  tractor,   in   use   in   Z^nbia,   Tor   the   farr.crs   buy  nany   differ- 
ent   types   vith  various   capacities,   accordine   to   their   fr.trcy or 
rather   thw   r.,nr:-.et   .upply.      Agrie-.ilturai   wur-.  generally   require* 
three   type*   of  trr.etori      lipht,   r..vliua   an, heavy.     The   orient 

YJZiT T•2 r11^10" ri-"ults la c vcry poor *>— p«t. 
"'fy*      *xlcal   eh-"-n;;ou   enn  only   'x   expected   if   the   G~vcrivient 
• r  the   pr.po.e-rl   /..d.U.,   takes  the   ni.-crs.nry  step«   in   order to 
pr.^ent   the   importation  of   r,r,  ,,any   different   tractor   type«. 
It   vili   be   up   to   trio   A.I..O.   to  C,U.r.ino   the  n.cc^-y   ty.>oS 

vhi.n   should   certainly  not   bo  nor,-   thr.n   ->-b  tyî,cà.. 

I¿   i«   very   difficult   to  detain,-   the   tractor   calorica 
rehired   by   farmers,   WIIPM   one   «.nova  sii   the   co-nont-nt« 
• «e.i   as   .oil   conditions,   configurations   of   the,   terrain,   the 

E r^í.    !t TT   el'rtaiB   Wrk   in   "'*   fifcl';»»   «*"•   in  "¿T to  naI.L   it   poniólo   tc   Co   th,   Ufferent   option,   with   tat- 
tallest   co.t   but   th;,  erratest  efficiency,   etc. 

It   i.     however,   cartai«  that   tractors  vith  !,iSOc-r   and   biGcar 

tractive   capacity  ,.r«   toinc   t.   h.   Ußcdf   .inCe   it   nu-ann   „aíy 



advantages   for  the   far;.era: 

increane  in   level   of  production} 
- decrease  of   coots; 
- increase  of   lcbour   productivity; 

decrease  cf   specific   requirements   in  nachineryj 
i-provcKcnt   in   the   quality of  machino   vorkj 
opt inai   v/orkinç;   tine?. 

• r   this   rtr.son   I   cío think   it   is   rifht   to   introduce  a 
new,   35   HP  tractor   to   the   country   (it   ic   beino  tested  at 
i.r.c,oye)   bo cauce   it   would   mean   a   setback   in   development* 
Should  those   small   tractors   be   intended   to   nerve   the   snail 
farmers,   it   is  still   ;..orc   economical   to   use   big   capacity 
tractors   than  to   buy   er..all   oner,   for  a   fev  acres. 

On  the  baric  of   labour   productivity   index   I   can   say   that 
tractors   above   1.4   t   (50-6O   KP,   veight   over   2,200  kr, 
universal)   aro   ideal   for   use   in   Zanbia,   with   the   follov/inß 
working  capacity   in   ha/hoar: 

Operation 
Tractor category  Tractor category 
under 1.4 t       above 1.4 t 

Plourjhinr; max. 21 en deep 
Discing 
Fertilizinc 
Sou inc. 

.ha/working hours  ha/wo rkinc.;  hoy ft 

0.24 
0.C6 
I.05 
0.93 

0. .57 
2, 74 
2. ,09 
1. .71 

Locking  at   the  future   trenr,    (after   1976),   the  ploughing   and 
cultivating,   etc.   v?c¿<\   will   increase   until   it   is   approximately 
0  iUi/hour,   vhich  necee   about   CC-']$  HP,   i.e.   the   50   MP tractors 
used   today   or  import ed   tonorrov  -.ill   not   be   able  to   keep 
abreast   of   development. 

1   find  that   in  generi 

Tractora  unused  because   of   lack  of  c??.ru  parte   clovly  wear 
out,   thourb.   they  reprooont   a   large  amount   of  uoney : 
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M 
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1T¿ 
•:ol'0 
r.or.0 
20 Rù 
IJ. * IVO 
3120 
4O20 

154 
344 
3C: 
650 
651 

3511 
4511 
5511 

43 
CO 
?r: 
90 
46 
63 
71 
Ê5 

106 
25 
55 
70 
73 
73 

30-40 
40-50 
55-60 

y rice,   in 

e, roo 
3,575 
4, 103 
^ , 9eC 
£f£:5C 
3/50 
3,9'-3 
5,670 
6,700 
1,960 
2,950 
3,400 
2,C60 
3,150 
1,910 
2,250 
2,790 

it 

15. Many of  the   failures   could  be   proventi  if the   tracter  «rivera 
kfiev »c-ifethin.-  about   the  engin,?  and  could  accept   and   understand 
the  necessity   of   evcrydr.y   service.     Tractors   aro   often  uaed 
until   they  break   der.,   tiocaust   they   do  not   know  anything   about 
reßular  Maintenance» 

16. It   will   bo  an   indisponible   duty  of  the   ¡»roponctì   A.M.D.   to 
•atablish  several   tracter   driver  training   schoila   in   tho 
different   parts  of   the   country. 

The   creation   of   the-   hagoyc   Agricultural   Research   Station  was 
e   bricht   idea   but   owiaa  to   itü   rather liuited  rubber  of  tech- 
nical   Etaff   -   they   r.re   unaMc   to   do  all   the  n^ce-saary  experi- 
mentation  required   in   very   part   o:   the   country,   t*un   they 
certainly  will   not   Le   able   to   ?;ivj   all   the   necessary   C***.   »0 
the   proposed   Á.Ii.F. 

If   the   Za.vibian   Govomnant   intended   to  expand   this   research 
r.nd  axparii.icntai   activity,   it   would   be   desirable   to   Bet   up  a 

»ow  Itesearch   Station   near   the   proposed   factory,   pr>acibly  at 
ICabv/c.     This  would,   be   very   fortunate   for the   factory   itself 
and.   also   for   the   Heaearch   Station,   the   soil,   etc.   being 
¿ifferont   fror,   that   at   l.agoye. 

In order to i.-prevr; tb.e effectiveness of Ilagoye /.er i cul turai 
Research Station, it vili be necessary to purchase none r..oro 
lùar.ouring and toctin.;, instru; c•r.ts, though the invested noney 
would not be refunded to the research Station but in tho 
agricultural coctu;-, iiaeoye ?*searc'i Station wrltohap, vith 
Bev iT'RChin ,-ry, is evitable for the production of soie prototype 
machines,   except   so.ie   r.paru   parts. 

UI.'IDO  and   FAC  respectively  «./ill   certainly  rive»   any   r.caist ance 

i'iin.tl,*»w—r—ji <mB&*mÊBmmn***4i —?. 
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nioùci'   for  a  possible:  ne./  Huacarch   Station. 

In my opinion,   the   Nanboard  stcrt.an   should  bo  nade   interested 
ir.   the  quantity   sold,   by  rjiviru    h ir.,   s or: c   percentage  aecortfinc 
te   business   turnover.     This   stimulation   voulri   certainly   inc- 
renut   the   proprmat ion  activity  of   tin.   e to renati« 

I   liave   already   mentioned   the  i.. 
as   far  na  ne*.;   ror/'a   anJ  a  rail 
;-.or..,   it   in   r.ecerm:ary  to  vrcie 
and   tractor-èra-./n   scotch  carta 
agriculture   (er.   for  tho   tran 
especially   on   laño   dirtaneen, 
roa's  er   rouch,   bumpy  roads. 
enormoiin   physical   energy on  bu 
resistance.      If   ve   muet   accept 
¿ravn   scotch   carty   can  be  uree' 
Chinese  wheelbarrov,   transport 
diameter  -'heel,   in   n  screened 
loose,   »et   coil   piling  up  an". 
resistance   beine   r.vui^G, 

pr;-vc"..cnt   rf   transport   feci litica 
•..'.-.y   line   are   concernée:.     Purther- 
^n   the   propagation  of  aninal- 
,   Ijtcciiiiio   t'iit:y   arc   essential   in 
sport   of   fertilizers,   yield,   ote.) 
i.e.   above   jOO  nôtres,   on   dirt 
The   use   of   n  whealbarrow  reejui res 
mpy   roac':;   with   biß   rolling 

a   compro. : i.-5e   •   if  no   animal- 
-   the   tlovc-rrst   solution   is   the 

inr   the-   ijcoi.a   on   a  one   metre 
backet.      Ti.e   diar.ietcr   iripeOe«   the 
resulti.;   i:i   excessive 

20.      Tho   Hungarian   patentee1.   "Koller   Flour;hM   is   excellent   for 
preparino   the   ¡JQUC   be.'.n   ¡simultaneously   with   ploughing,   in   the- 
ory   seaoo-i      (see   imparate   leaflet   for   detailed   infornation). 
The   roller  plouoh   has  been   in  cxir.tenet    for  (ore   than  five 
yearn  onci   iß   being   ueed  in  31   countries,   vith   excellent   results. 
It   must   bo  mentionod  that  thit;   plough   is   not   only   ideal   for 
Zaribia  but   also   for   a  large   number  of   developing   countries. 

2i.     The   "Hydrolift"   is   also  very   useful   for   lifting   irrigation   or 
any  othe*-  hind   ef   vatsr.     It   can   b^   •'.¿•.od.   iin.ittended  and  without 
fuel,   etc.      f'o   special   curiification   ie   needed   for  its 
erection   (pee   details   in   leaflet). 

Ac   is  already   clear   fro:.-,  the  previous   paragraph.*,   tho nochan- 
ization  of   Jtaabian  agriculture   is   rt  rnny-»iicd,   difficult   job. 
It   will   require   technical   peoplet   economists   and  capital   for 
investnent.     One   cannot   crly   do   v;nat   na!'.os   *i   profit   and   is 
relatively   ef.sy, to   compromise.      In   thie   case,   the  reeulto   in 
the   long   run   would   be-   sad  and   aerativi,   resultine,   in   a   failure. 
Technical   experience  har.  many   times   previe*   that   the   air,istand 
the  main   technical   methods:;   and   plans   tu.c^ scary   for  their 
implementation,   Cí.nimí  be   separated   fre      each   othtr. 

One  must   ta'.e   t'ir 
anr*. po33ibilit ius of co-o/eraiion 
i a a poBcibility, which should b^ 
vith  an  overseer,   partner, 

rtunity   to   accept   Government   resources 
-./hi eh    .ay  occur.     ííov,   there 
cxploitcf.,   to   cc-eperatc 

ably   fror,   '/est   Germany,   which 
producen   r.grieulCurai  machinery.      In   thin   way,   not  only 
technical   staff   -   U.^IDO  experta   -   veuitì   be   at   disposal   '. 
also   forcirn   capital,   necessary   for   investment. 

but 
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Thc fattorie»  fror! e¡.»nc  which the  futur» co>ep*ratiri^ 
peirtfter  could  be  at loe ted  arci 

I.    Bnyeriaehc   T* lu-fatri:.,   391,   LtncSai^ro au  Weh, 
Kuhlr:crmatr.   25,   '/.   Gor^./my 

I.     ?.   HÜhihoíf,   I'iaachirunir.'jri::,   4lo2 Ue('a-,   W.   0«rr.:a«y 

|.    Haaaia-Rau  Vortrieb»  U.n.b.K.,  7J13 Weilriai >/T«e!;, 
y.  Go many 

4.    ftaldaaat  G.r.b.H,,   560f  fee re i ach. Som, V.  «em«**. 
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111 '     »wu.-3.ina  «a •-   thy  situation »nd  economic analyst» it 

jhe  field  of agriculture  and  supply  in  agricultural 
»ach iner,y 

Before  analysing   the  actual   situation  ef  agriculture and the 
technical   and   industrial   side   ef   it,   it   will   b*   worthwhile 
raining  sane  reflections  of   economies.     They   would  bo able to 
oack up the  sugestión   that   a   central   agricultural   Machinery 
factory  should   be  established  at   Kabwe,   even   if on  a  snail 
•cale. 

On  the basis of   the denegr&phieal   investigations   (fron  Jut»« 
1963 te  August   1969),   taking   inte  consideration a  six year 
average,   the   increase   in population was  2.7%   in Zambia and 
will   reach  a.9%  by   19?0-7f,.     This  very  e/uieU   increase  in 
population  and   tha  necessity   of   supplying   the   population with 
food en the  sa«e   level   -  though  it   cannot   be   an  aim,   out   a 
Minimum  duty  of   the  Zanbian  Government   -   show  that   it   will 
BO  essential   to   keep  abreast   of  this   development   and ensure 
an   increase  of   at   least   6/0  in  the  agricultural   producs   (a 
general   increase  of 3.4£  is  envisaged  between   1970-76),     In 
fact,   it   is  already planned t©   increase  tho  maist?  production 
of  a.53 million   bags   (l   bag  .   90 kg)   (in   19é>9   the  reauiretnet 
0/  the  country   was   J.01  uillion  bags)   to   5.5  million  bags  by 
197».     This  objective  vili   be   surpassed  this   year  already,   by 
the  nwans   ef  i.iaisc   seed   and   fertiliser  subsidies   and  very 
attractive  naize-   prices,   and  the  help  ef   favourable   rainfall. 
According   ta   estimates,   this   year's   yield  will   be   between  e 
and 7 ri 11 ion  bago»   »vit   ef which  about   4 million  bags are 
already  in  depots. 

In  ny opinion  the  naiie   production  ef   the   country   could  easily 
be   increased  by   3-4 Million  ¡nere  bags,   ¡.i«Uing   use of cenale* 
r,,eehunizat ion   and  with   the   su' sequent   subsidies  ef   tho 
ûevemnent,   since   soil   and   climatic   conditions   are   goad. 
The   increase  in   agricultural   produce   in  Zambia  between  1964 
and   1973,   en  average,   was   1?..P,\   with   exceptionally  good yield. 
On  a world  scale   this  miabor   ¿s  3.3e/»,   which  means  that   tho 
Zanbian  results   were  very  ^eod,   but   as  compared to   1963-63 
the   increase  vai   only   6. I/o. 

It   is  a   fact   that   all   the   tools,   machines,   equipr.ent,   necessary 
tor  açrieultural   development   are   imported   for   the  nenent.     Aft 
the   »arie   ti.re   there   is   no  technical   (specialist)   and  financial 
base   (factory   equipment ),   thus,   when  realising   the   idea of  a 
new  agricultural   nachinery  factory,   it   will   certainly be 
necessary   to  a si*,   tor  the   technical  assistanct   of  UNIDO and to 
Co-operate  vith   an  experienced   overcens   factory   (advantages 
so«   later   in  this   chapter). 

Ac   far aa  ether   fields  of  development   are  concerned,   ve can 
fine   an   incrf>e»o   of  34.2^ between  1964 and   1970  in miningt 

food   industry   (beer  production,   tinned   feed)   etc.     On  this 
basis  it   is  easy   to  find  thtt   this outstanding   figure  is very 



1 
jro.iieinc   fer the   esteblich  ent   of  the   local   apicultura! 
aachinery  industry.      The   far.: r.tchintry   industry  coule  ruV.:e 
it   passible   for at   least   about  tiro   thirds  o."  the   eountry'c 
population  to  have   tha   benefit   of   those   p.c'.vantaces  offeree   by 
ceehanixation,   H'hile   the   t>enefito  of   other  industries  do  not 
• ffect   t:ore   than  about   1    lillion   peonie   out   of   the   4.5 
trillions,   c   picture   which   is  core   rloo.y   than  the   previous 
Statistical   data. 

Accordine  to   the  statistical   data   in   1970   the   national   incori© 
per   capita vas  293  ¿'wach a/y oar,   but   it   vac ;..ainly  thoso   living 
in  toi*n3   (about   1.6  rriliion   inhabitants), who  had a  share  of 
this   income.     ¿bout   two-thirds  of  tha   inhabitants   live   in 
villages. 

Tho  «vorace  earnings/year of  the  agricultural   vor>.er«  vas 
Ü4¿   in   196?  and K34?   in   1970. 

f¡9.   Of   brcad-winnarni 

1964 1970 
Fold  employees 
(cornereial   am!  emergent   farr.ers)     J5tt(K) 

Self-supporting 

(projected  for) 
1976 

34,600 33,200 

340,000    3D7,OOO 400,000 

Cn  «verace,   one  far.iily   is   composed   of   7   persons   (wife  find 
Children),   which reans   that   about   3 r illion  peopls are 
deriving  a  livinj  fro:,   agriculture   -   6S.7¿  of  the population. 
Cn* t.ore   ite:  to  CD.iplete   the  previous  c'íitas     the averaçe yearly 
earnings  of  those  living   fro;:) vats  and1  salary   (officials, 
nine-vorhera,   ministers,   domestics,   etc.)   was  X666  in   1967 
and K92Ò  in  1970. 

Reverting   to  the economic  analysis  anc   approaching the 
significance  ©f the  agricultural   anc   far...  r.-.aehinary  industry 
i:* the   country's material   production  fror,   another aspect,   we 
find  that   its  importance   it   determined  by   ito   function  in  the 
••oncr.ie   life   fro.:   the   poi.V.   of  vier of> 

(a) its   contribution  to   the  country's  ..atcrial   production; 
(b) its   participation   in r.ieetinc   the   reçuire.-.ents of tho 

public  finances; 
(c) the  nu.bcr of  inhabitants  ciploycc'.  and   supported  by  the 

production  branch  of  r^riculctre; 
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The tronfi   of   the  n; ti t>n- •1 i rico: e- : 

Sectors 1>69 1970 

1. I.'ininr 37^ ir" lt 0 ¡0 

2. Communications 12. 1>: 15.7C^ 

3. Agriculture ll.OÇi ll.ltf 

4. Industry 10.4» 3.5SS 

5. Co rimer co 10-S Í.9SS 
6. Construction S.7Í-; 5.4SS 

7. Transport 3-9ÏÎ 3.3ÍÍ 
8. Electricity anc' v;r .tc 1.3* l.l 5S 

100'/: 100; i 

According  to  those  .'.ata  there  is   n  regression   in  agriculture, 
and   a   stronr;   development   in  the  mining   industry.      It   is  worth 
mentioning   that  the   incor o   of   the   minine   industry   depends,   to 
a  certain   extent,   on  the   fluctuation   of  the   world market 
price   and  a   lov price   level   would   threaten  the   budget   consid- 
erably.      This   is why  it   would  be   better   to   set   up   another 
branch   of   the  production   industry   in   order  to   ensure   satis- 
factorily   the  material   income;      and   this  production   sector   is 
agriculture. 

1 

Kany political economists doubt that the mechanization and 
technical development of agricultural production would have 
the feet   of   increasing   the  yield;      they  maintain   that tnese 
factors only have the effect of replacing manpower, or they 
help in reducing the war!: done in unhealthy conditions and 
in improving won:ine conditions in een2ral.  There is no 
doubt that mechanization de os not create baric production 
capacities in agriculture (except for the distribution of 
fertilisers and plant protection);  it can only increase the 
utilization of those already existing.  By this :jcan3 certain 
working processes have an indirect effect of increase on the 
yield (ploughing in tine, seeding in optimal acrotechnical 
conditions, etc.).  Pronounced attention must be paid to these 
factors in Zambian circumstances where there is a very short 
period at disposal for the preparation of soil, at the be 
of the rainy season. 

jcginmng 

It   must   also   be  noted that   the   increase   in  average  yield 
depends   ereatly on  the  climatic   and   biolorical   as   well   as 
technological   conditions.      The  beginning   of  the  ploughing 
season   depends  on  climatic   conditions,   i.e.   the   beginning 
the   rainy   season,   which  is   actually  the   end  of  October. 

of 



tu.-tnor aç;r : io eh ni e :.~   roc L'ire."cai 
smooth   soci   beds. 
ere  necessary   after  pi-ur hinc.. 

the.   preparation  of 
ier   i.ua   re: sen,   Sü'/tr-.l   (2-j) cuscino.; 

-.tec    ceperas   or,   biol- 
«¿uno   cr.'frrt!"   tbm 

:rvt2tir.n 

••.no   Torioc;,   -..-hon   the   raize   e :i   be   harve 
o^icl   factors.      i''ro:r   tao   ber.inr.ino   o. 
c-rr  cr?  mai^e   -ri.   ready   lor   hrmrvest in;-   but   ih> 
vili   not   atr.r'c   before   the   -nd.   c.C   June/berirnina  of   July, 
because   of   the   hi-jh  :.:cistu;-c   content   (about   20]);    it   cannot 
be   accepted   vith   a ::oisturc   content   e::cccdinc;   12.5;-.      Co: :.er- 
cir.l   farmers   usually   do   not   ¡.".ESCEC   drying   .-.achines.      It   is 
c   fact   that,   to   a   certain   cmtant,   dryiar   machines   demreci ~ ¡.i 
the  quality  o?  the  maise,   but   this   loos   is   still   much   lean 
than  the   damage   caused   by   redente   te   the  maize  standing   in 
the   fiel da   for   as   loiv;   as   1.5   months.      Cvina   to   these 
end.  to  the   actual   ecmiipmeiii   of  the   fnr..ers,   the   incro< 
the   average   yield   in   rather   limited   and   the   farmers 
this   compromise. 

actor; 

LChilDWle'Ct; 

When  using   the   roller  plough   (sec details   in   Ch-pter   IV),   the 

1 

The  more   modern   technology   -   includine 
of  the   crop   -   cannot   be   intr'duced   to   a   1 

:.~i Í 1 

:e   che   ical   processing 
x ••¡^i&r  e:;tent   than 

t-lnt   -.lready   in  use,   rithout   the   complex -.ccbonizat iot 
agricultural   production.      ¡"réparation 
should  be   dene   in  one  vor'-.ing 
for  the   harvested,  maize   shoul-. 
machines   would.   also   bo  used.      I: 
mechanization,   beaid.ee   the 

o.   en e   sou 
;haso   an:,   the    trnr.r; 
be  vcr/.tc'.  out 

>n   oz 
and   so ,-in; 

• ;jrt   chain 
'.•/.nere   crying 

n  my  opinion,    complete   sectoral 
i,   jwiu.'i   cíe   vorh   cf   the   hand,   animal   and   trad- 

itional   ir.iplerr.ents   beino   replacée}   has   the   effect   o-r   incro^cin- 
the  yield   and   Very  often   of   decreasing   production   costs. 

The   decrease  of   production   costs   vili   not,   of   course-,   be 
bound  together  vith   the  mechanization   under   a   certain   level 
i.e.   at   least   2.?   to   2.9   t/ha   should   be   nroduced   (th-   ave-'e 

vas   l.lt/ha   in   197l),   sc   that   th.   income   level   obtained   by"'" 
the  traditional   technr looy   shoul.'   not   be   debased   by   the 
complete   sectoral   mechanisation   of   the   commercial   farmars. 
One  should   naturally   imply   that   the   State  purchase   price   of 
the maize   vili   not   charge   (vhich   is   actually   1:3.3   ^US^.ç/ 
bac   ( = 90hg)   in   the   country   and   K4.3   -   L'S^/ba,-   in   the   tovns) 
and  that   the   Zambia«   Govorn:.;cnt   will   go   on   subsidizing   fcrtil- 
lzers   and   sov/inf,   seeds   for   several   years. 

Cn the basis of the requirements of public finances, apicul- 
ture, amono others, vould mean an important rav material baso 
for the  croction  and  development  of  the   local   food   industry. 

I 

I 
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Cv-ing  to   insufficient   curtly   of   toricultural   raw interini« 
the   Second   National   Development   Vl?n   (ira.   1Ç72  to   l';7o)   only 
.mentions  the   lDcr.l   processing   of   icat   and   dairy  -.r^ueti   and 
th¿  Dfnufr.tturt.   of  biscuits.      Thj other   ;-ro ducts,   such   a» 
coohing  oil,   fruit,   ve-rot r.bl es,   üLarc'i   .ira auction,   leather 
snc   s/.in   iníustry,   etc.   arc   n;)t   even   mentionne'. 

It   i'¡   superfluous  to   give     ctails  on   the   if :t,   which   is   w«ll 
known,   thr.t   in   the   cace  of   :  -rr-   -'-liuctkn   it   in  r..uch  more 
profitable   tc   fecu  anirals   (poultry,   pirn,   rjranor's   cattle, 
etc.)  with   the   fodder  an."   3.11   the..-,   thnn   to   soil   fodd«-r 
¿iroetly. 

As   far  as   agricultural  machinery  is   concerner*  fro:,   tho   point 
of   view of   those   :.i •>.':in-   a   J ivi-i:   fro..i   agricultura,   it   is 
imperative   to   produc;:   cheap   r.nc'   t,-/3c!   qur.lity  han:'   tosi«   and 
animal-drawn   ir.;.-lr. cntp.      "mis   ;:.atns   th:;t    the   propase-:   A.fc.F. 
should  work   with   relative!-/   lo-,;  profit,   thus   contributing 
considerably   to   the  develop, .ent   cf   the   country.   Tha   develop- 
ment   rate   of   not   only  Zambia   but   f.ll   oth..r   countries   •Icpenc'i 
çreatly  on   the   develop, ent   rate  of   agriculture,   en   the 
cheaper  agricultural  products   an.'   on   th«j   bv;ttcr   financial 
position  of   farnere,   which   increpes   their   purchasing   power. 
This  -nans   that   -   even   if   i .any   people   do   not   son   it   and   da  nat 
agree  tc   it   -   the   industrial   development    depends,   to   a 
certain  ort ent ,   on agriculture   beine   up   to   date.     The   two 
ssctoi-3  arc   interrelated.      It.   ir.   there-faro   in the   interest   »f 
industry   to   pror.ote  agricultural   ixvtlor.cnt,   risultine   in 
balancee*   econo., i c   conditions   in  the   country. 

Finally,   I   beo   ^°  renar':  that   there   are   people   in   every 
country  vho   are   for  and  v/h>   are  arr.inst   agricultural   d«velop- 
r.ent,   the   latter   beine   sometimes misled   by   cheaper   solutions 
(e.?,   favourable   import   prices)   although   in   future   there  ars 
alvàys  heavy   penalties  to   he   paie'  for   not   having   devolo;?a<*, 
agriculture. 

I. e. ch à n c r y   r c opa i r e :aent s 

Vhen  decisine   on  the  follovinc   fleurer,,   I   tool;  into   eonaidar- 
ation  the   findings  of  the   "L2NCC  Study",   the   data   (l9fc5>   of 
V.r   Savace   (Department  o?  Iicono...ics  an"   '«•.r.rhttinc ),   as   well   as 
different   pieces  of   information  received,   from  entirely 
différent   sources,   and  my   peroral   cither I enee  cained  on  r.iy 
visita  to   several   parts  of   the   country,   loarninj   fro..i   farmers 
the   length   of   veering   out   of   ¿iffirent   machinery,   etc.      Last 
but  not   leant    I   too.-.  inc:>   consideration   tho  size  of   economic 
scries.     Under   the  hey  v/crdc   "spare   part n "   and  Hco. .mission 
work"   I  tool;   into   account   the   requirement   in  spare  parts   for 
the  agricultural   -achinar'/   already   in   USJ   in  Gambia,   which   Iß, 
for  the  time   bainrj,     one   of   the  ;>oat   important   ne^ds. 
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Iv//..      F'ro2?ßl-}ß^..-, ?jr   the /*evc lojr 'cnt   of   r.gric'Jltura 1   too la 
ivpil.",-.acj;.in^.r-Z AC.tur.lly in  u»o   ir.  Za: ¡bin 

curt.-.in   estent. I   shculc   be   c-1"-'   tJ    he   r.' 1c  to   -csiat,    t; 
t!'.ri.'uç-!i   thij   i '.ces   incla'w     in this   chfvtcr,   the   activity of 
hr.r^yc   Acrieultural    Iicsc-arcv  Station,   cr. •'  to  ..¡r.kc   the-   products 
:,:  the   jr^cit,'  Z.-. bir.n   A: riculturr.l   i.r.ehinery   ir.etory oí 
i .pr   ve.:   quality  r.n;:   tcc'.n. eel   eiacution. a:n   sure   that   the 
technical   analysas   tn-J   crc..¿:   in   iht   iollowinc   arc   -.ü-Q:  or 
Usa  :.nira  to the   technical  pcrv:l¿   iealinc with   agricultural 
...aehinary  and i~.plo. :urjt3,   but  sc.-c   nsv   iicaa ,.iay   still  hei? 
io   ir.prcv,?.   the   "uturt   proiuetc. 

There   are   »ora  rs.x-etr,   technical   rer.sors  i.nc"   experi. antal 
hata, t!i2   r.-.".option  ol   vhich  waul:-.   ; ,ahc   the  u»a   of   th<¿ agricultural 
::-.chincrr  easier  r.ni   voul."  also  eliminate their   requi rcr.cnta 
in  physical   ener-y   an.'   thus r.n ir.p.^rtant  quantity  of   îrioenargy 
e^uld!   be   savec', 

-     The   uso  of .r. anual,   lahjur crii ani nel-Crom  implements play» 
an   important  role   in  Zambia,   since   the Amount   of i.ieehani«- 
et ion   is  very lov   in  the  ccuntry   -   except   icr   the  blr, 
industrial   ¿;r..:trc, 

3 
<-    I 

3 
J   Ü 

-    i.ost   af the  agricultural   i,plc-:ent s   ero usee   in   connection 
vit h   the   colli 

-     »o..u  ol the:,  vor',   th.   Ian:   directly   (huni   tools,   ploughs, 
Cisca,   :.?,rrv»),   vhil» 

-   sthcr«   put   leoLS into  tho sail    (piantina nachin.s), or 

- «uct -ove on the aurftcG of the »oil (relitvinC wheal« rf 
the plough, :.;ean» ci transport, barrows, plant proteetit.s, 
r..i\ehines,  otc. ). 

Conafcruw.Vcly  the  «oil   is  a    Atcrial   which pi iya   an   important 
part   in   the  r.;rieul-turc.l   • a< :';irnry   industry . e ecu ut   of the 
har:   conditions prevalent   in I-bia   (c!ry,   hare'   a«:",   critty »oil)! 
vhen   icsianing f.jriculturai  naehintry   the  physical   ani ueelian- 
ier.l   properties of   the   soil   :.ust   'JO   tahcr.   into   account. 

Th.o^othcr  aspect - which   cannot bo   traatei  fit   length  -   is the 
tradition  ani nrxotechr.i cs  the p.opl^.   are  use:'   to,   especially 
in  the   case   of hen;',   tools,   e»c.   the   banc*  hie with   a   comarfiti ro' - 
very   short   handle.      The   une  of this   kin     of hoc   is  noc-Mer? 
vhtn   v.'i.-o.'inc,   »o  that   they   can use   their   other   banc'   for 
•aahin-   out   the sail   fro.,  the  ro^ts   of  the- i.-eed,   vhich   is 
«¿Cwssr.ry.     Thj aCr?t schnical  requirements ..ust   be   tnl.cn into 
consideration »/hen  proiucin; acricultuml  hanC   tools   ani 
i: pi« .ents. 

1 



1 
'./hen   ¿eaicninz   new  tyocc  oí  agricultural  riachirery   or 
Aùaptinc  thoae   already   in use   in  other   countries,   to   the 
requirenents of   the   country,   not   only   tlie  ceonn:.:ie   'out   in  the 
first   place,   the   biological   tncljrm   i.^ust   be   t-.':en   into   account. 
It   r;ust   be  cir.jiic.aixed   that  the   machinery  which   is   not   correctly 
constructed,   ana   in   producer'  with  a   v/rong   technology,   vould 
first   .-f   all  ii'foct   those  people  usin-3   then.      This   iocs   not 
»am.?,   to   he c çTOé t   loss   s'.nee   it   only   rectiiren   çpreater   invest« 
rent   of   physical   merry   au'  results   in   a  f-jorcr   quality  of 
soil   cultivation,   etc.     X.1030   causes   can  L-c   tools   vith  etico* 
easily  warn,   soil   cultivating   i> .plcients  vith   cutting   edjjes 
sat   at   wrong  anklet;,   etc.,  '.-hich  result   in   a   greater   rosis» 
tance   of  the  r.achines,   thus   requiring   ;.:ore   an.'  unnece.s3Äry 
physical   tneray   fro:.!   the  íírn-r   and   fro.:  the   anii.-U   as  veil. 
¡•est   of  the  foil   eultivrtii.;:  v/cr'    is   s^rs! 0/  or  other   in 
connection with   cutting   the  soil,   but   very  often   clean 
cutting   is  disturbed   by   so.;: o   sort   of   rdcf .jrr.at ion,   e von   if   the 
i.-.plenent   belongs   to   the  nir.pl«. st   sort   of  soil   cultivating 
haue'   tools,   »uch   as   spares,   hots,   pieli-axes,   etc.      These   tools 
beine   si:.iplc but   use     in a different   way,   depending   on the 
physical   condition   of   the  pt.rson  wh •>   is  usine   thea   (in   the   ease 
of   pieh-axe,  hoe,   etc.)   an.', on   the   tnrle   'hey   enter    the   soil, 
there   r.iust   be  a   certain   t'>..pnr.-isc   r.s   far   as   their   technical 
specification   (wiirht,   lençdh,   width,   r.rgl..-   of   sharpening, 
shape,   etc.) is   concerne'. 

As   far   as   the  uccisi   n   on  shape   r.n-'   size   in   concernée", 
Zarbian tradition   plays   an i.ipjrtnnt   re le.     i*>st   of   the  hand 
t-^ols   have  an r.ccepter'   a;i ' pre ¿"erre '   shape   ant!  size   (e.g.   hoel 
%rci¿ht   eppro;ci¡,atcly   l.ítbrjj      shape:      lcnrjish,   curvet',   vith 
a   handle   enecura^inc,   a   bent  vorhinrj   position).     The   notific- 
ation   of  those   tesis   is   a very   delicate   probier..      Nevertheless, 
«ne   fact   regains   unaltered,   anr'   that    is   the  rnrhetabi1ity  of 
the   hand  tools,   which   vili  certainly   not   change   far   r.  Ions 
tine   (between  1973-77   the narbet   vili   absorb   about   2.3  r.i Ilion 
hand   hoes,   2.2  million   panga     nivea,   7   Million    laize   h:>o!-.s, 
0.J3   "illion hand-operated veeder.:,   etc).     Consequently   it   Í3 
inportant   to produce   ham   tools   which   can   easily  penetrate   into 
the   soil   an', which   can   b«.   usee   f^r   c.t   le'st   3-4  years. 
IV/^/l. 
In   orr'cr  to nee*   there   requirements,   i*j.   shearing   toils   an:'. 
¿urable   ani. v.ar-resist inç material,   theae   tcolr,  r..ust   be  nade 
by   forcing  an."   not   by  jircaalnj^.     Forje ! uat erial   has   t  uueh 
b.tter   sli.'inc   surf ace" than"-resse r'.      It   is   easier   to   uncersttn '. 
the   advantages  of   this   if ,,v  exa.-.ine,   e.fj.   the   operation  of 
preparine   the  seed   beds   with  a   hand  hot»     the   hoc   vould   cut   a 
slice   cf   oil  of   a   certain thickness.      This   slice   wouh:   be 
lifted   and  tranoferre'   to  another  .lace,   in   a   certain   distance, 
by   the   help of  physical   enerçy   en     the   h:>e.      The   slice   is   cut 
by   the   edge of   the   i»oC   while   its   \r?n*:><¿r   is   r.iade   by   lifting 
on   ant'sli   in£ ¿own  the   surface  ©*  the  ho«. 
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Co^^'4-cntly,   the   vtight,   .In-.?*  *•••-   «»rfaac  «f *-ho   h..o   arc 
portant   f.„  th.    Terrer.     It  «ill   be   l..,y.ratiT,   t,   r.¿»«« to 
n;V«ii..«tely   O.T')   V;   th*   vei^ht   „f   the  hoe«   actually   I*   •••• 
il'thc   r.tv.r  hr,.'.,   it   ir  »>  mac-   :..in:;   «n !er   this  wu;»t   fec.a«« 
it   * >ul-   result   in   th,  r,   «eti.n   of   th    -tirutie  e-iM.rSy   to  * 
l-.v-l   which  w:ui;   nU   be   a*ffici«nt   ;cr  cultivation   cf   t.i« 
har'   Indian   «oil    (it   has   nu  o:>r ex U ;at*   »distance:   --T 

70  .^/«"n   ). 

3y   forgine   it   ia   pcaaible to   «:r»na«t   the   raw material   «teal 
/late,   which  I..C-*.   that   thinner   : «t   itr^er,   nsro   vaar- 
rt»i.tin0  hoc.   «a»  bo  uc«'«.     Cn  th*   .urfr.ee  of  a   fcr5«.   tool 
te   .-il   «.in   .14^   better,   a.   the   .tt-ul   «triture   ia   «oro   •*««, 
n'ii   li-r   th«   ótica   »oí;',  at   prcaont.      Vhc=n   farceine   in   ¿ia,   th« 
enrfree   rrw-hnoaJi   value  enn  be   reinec '   'ow  to   3.2   riero«  whila 
the   «are  value   ia   on   the  average   5.5   Merer»  vh«n   pressing. 
r-e  ?r«ii«C »uriaci-D   are  rcu;h rith   acaU-a,   aerateli«»,   et.., 
on which th»  particle* of  noil  ac'.hor«,  waging  vor';  nu.h  uara 
di'fieult.     ¿«other   r. Iraniana   of   the   thin,   force-?   h~«   is, 
that   no   ,->,:i?f.et   »one   is  for-.«-.',  by   the  K'CC,   ar.  that   th«   hoe 
can   enter the   »oil   r.orc  eaeily. 

1   nit   Cîvr«  nil   these   dataila  hoeauno   I  want   t-   *.i?hr.»ÌM  the 
ir^rtanec   >f  w^ini   aay  a>il-eutti»c  to   la  or parta   ci 
i;:, pie.-.cut a  by   r-.rreinc. 

*-£j£_G^>!«lJL£:-ÍLl^^^ 

1V/A/2 .     l^JVL *f:2ÙLlSL 

r   any   .in"     *  ero?  vhieh  ia  a.»m   fry   th« 
;„   lrmr* at   larger  thnn  1  aere,   auch  aa   acya 

These   art.  uac ' 
far ¡tr   in  r  va,    -••   .-"    -•- --—    - • 
befa   «ftL.mt   30fj   40   scr.'i/ itrc,      hari^ct   bu&n   <ab; *t   15   t» 
2'J   eec V etrt),   fincer :.-.ill«t   <rbut   15=  *"   **>  •••Cm/^mtni 
mmf  «  tLn.     S  win-   by ..achire ; uat   occupy  the  ?l?.«o   -»f  hand 
a;vinc  b¿eG-!«e   it   rceulta    a  «.T.aiar  an.' ..:cr-•  tfieetivo   »«ei'iag, 
rtaul-iins   in   30   ¿~   W,- :v>.^   er:?   an,'   20  to   3^-   lo"   »«rt« 

©nt   c:  the roaavna   lor th«   1   •' yit-U.   -n  anbalatcneo   aac'. 
c:.:erc*nt   fames'   Irne",   ia  the   lev   _>l*nt   populr.tirn   vhieh 
prji'.- linage,   especially  cn   p--.r   «-il,   i.e.   in  . f.ny   pine«.»  in 
Zf-.:.bi-.      If   th.-   oil   ia  ? •" r   in   nutritive,  nr.^rinl,   th-   planta 
vili   n.-»t   level ••->   rntiafaetr.rily   even   'v«r  larr.ö   diatajieea, 
i.e.   by  han'   .ovin;.      EVE ri   ir   tho   rl*"t»   ^^   "-^   c-c-vol^p 
attiafaet-rily   Uut   they aro   i.n  r:.t:.^r  -.'ensa   r va,   h.-irins  a»c» 
a »m   by  :;achinc,   the   yifcl:'   vili   ¿till   be   t:l«ra'-le. 

The   aoc-c'sr recuirai   hy rr):'.i:rr. 
f^ll.-.vinj  rc^ui '.-c.untii 

*c rotcchnic*  ï.mat   .icet   ti»3 

1 

cptl.'.al    'iatnr.eo of  rcwa  a« •1 ant a | 



-30- 

- efwal   depth  at'   go-, in.-j 
- th«   »ase   nwùivr  af   gtei's   ;>tr  h*let 
- «(¡Mai,   c«ntinuo\ig   aprt ;*.<'im   •."   untiti;, r.f.tc"   gtit's; 
- »vrrinj   «f   »tec:»; 
- »arieti««   .fusibility   for   f'i fieront   greca) 
- «haulc1   he   easy   to   hanrl.j 

- »haulc    require   the.   nini.ii-.i  physical   cnürgy. 

!*.»•   type   rtfulred    ia¡      gr.rinc   in  »m    line    with  two   vheel», 
a«*d narhinc  »r   th,   cannatine,   ;-«• a.     Tho   ^ortianina  af  aeeda 
antat   ba regwlattC   b-y a  jinplr   alic,in&    *>lt,   c3Ptr:dinG .n th* 
• iae.     Tai.   ia   «   aiaple   an.'   cheap  a«luti»n,   nooáinü   na  r.*rm 
praeiaien   thnn   »mnv  other,   lesa   sephi st icit or;  r.iethcu'a. 

Cellular  »*«li   tan  fiso   be   «.tl-,   fcut   rrc   r..r*   expensive  «nC 
r*«utn  r,are   proeiaion.      They   ein  te  »a^a   «r   elf..-ini^   or   plaatic 
material,   with   holes  af   differ« nt   si*fc   i„   then,   accorane   ta 
tht   size-  »i   eaccia   &m.  depenni«-   en  the   nun'J or  sf  «eoc'.s  ta   be 
Mw"   in •*,e   .lotre.     The   auperfluou«   aeotls   are   hent   bac'-,   by 
brighe E ar   a   piece  ,f  rubber,   vithout   torneine   the-..      By  thia 
method  tha   acerar   aova   enly   the   reauirei'.  number  ef   acerts. 

fh.  aeuiitr   nt-at   have  t*>   container«,   ar  ar.o   ¿ i v i t" <.•<:   in  tw». 
Tha   íirat   »n«   containa   the   aec/.s   and   the   acconc  the   fertiliser. 
The   .orlilliar   ia   «In  ;ca3uru   out   (to   save   rt.rtUi.er)   by 
«•s   toulUr,   r.ftjr   the   atee   is   aova-, 

I  ¿iae   furrawtr  . ust   he   ugc:'   or.   the.   »tei'tr,   with  clirhtly 
•wax-a^pe«:   «ro.s-sect ian.      In  this   »:fty   one   can  aolvo  the 
prahle- .  vMeh.   I   hr.ve  after   a_n ;yEti',   in   thñ  ea,t.  ef  tall¿ 

• ee<!cr«  -   8i   the   furrovcr   pie.in-   up   rsot«,   piace-»   of   ¡aia«. 
•talc,   etc.   MC!   puahinc   all   t;-.i.   ir.   frcnt,      tho   rov/s   rraln 
•pan  ant  th«   aseda   risaia  en   the   curiae-,,   sf   the   «oil. 

In the • o   ai   the   ¿iae   furrovcr,   it   ralla  „ 
antera  dtep   into   the «3i l   vhieh   inc^oicg   th 

»vor  abat«elea   but 
'   reala- jr. 

• •••e  i,nC  th«   phy.ieal   «nerr7   r^uirci.      For   thl."roanon   I 
jr.?... the   v.c   .r   Ciac   ñrrcvr.r.,   aliati,   «.nv^^i.h will 
i»»   anta,    i^to   t. e   aoil   en,'   roll   evtr  ©ostrclas. 

Aftar  the  iwrovor   »plittor  th..re  ia a  wic\j   concavo  .r,all   iron 
r.licr  eanpa.ee   of   tra  parta,   vhi.h  presse-,   ¿own  tha   furrow. 
%•  ..vir  the   .«.-d».     Thi.   «overinC   instruct   ia  very  veil 
¿u. it nee'  on   tha   "Plarv-t"   ac^aV.r. 

faenera  can   probably also   be   une   vht.n 
i.   .« on   flat   Ian.',   not   ri( 

.«r./im,   .orçhu:it   >«hí*h 

lin«,   the   .e'er   vili   ba   u.oc   by   auh.i.tcac«..   fr.rr.or.,   ^ 
dieter  or .or,    .ophiatieata¿   .puntina»   «re   >.tiriad     and   fi« 
.•euer :,aat   ^   a3   aheap  n.  p„..ihle.     It   .-.v.t   b, n.ntie.H.d "th-t 
th«re   »re  „.at   nunber.  of   .^rV-r.,  .nil   .yi:r   th«,   vorltí   but   it   i. 
ertrar^ly d|f«.ult   to  fin^ anc   vhiah  i„   .uitabU  f re -  ftl. 
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aspects.     This   is   why  one   shoul'l   noi  try   to   solve the   prob 1er: 
by   importino,   the  cheapoat   one,   vhieh  is  not   suitable   for 
Za:ibi an cone'it ions. 

IV/A/3.    jjf;nd_gu 11ivator_  {\.'. e c 1 :. oe ) i 

This   hand,  tool   beloncs to   the   ones   line  scader   and complete» 
its   rclc.     Its  '..or':   is qui :!-.  and   effective    /hich is satisfactory 
on   leocc  »oil.     Even vo-icr.   and   children  can handle  it  without 
any   CiCticulty.      It   is  cheap  to   preduce  ani   available   for 
alr.ost  everybody. 

The   hand  cultivator   ia ucud   for   the  cultivation  of plants 
between the   re«,      This   is   one   oí   the  -ost   frequently   used 
hand,   tools.      It   Isosons the   coil   do-.:n to   the   depth of   «owing, 
thus   r.ahinc   the-  »oil   airy   and  the   develop.-.ent   of nicro- 
orgp.nis:!f3  uorc   favourable-.      For   the  hand   cultivator  can   only 
be   used  for  wood  not   higher   thf.n   5-10  en;      it   r.vust   be   applied 
rather often,   at  least  3-'t  ti:.-,   o   d\»rin-j  ono   soesen,  chjp ending 
on  the  plant   and   soil   conditions. 

It   cannot   be   emphasized  enough   how  important   it   is  to   econ- 
omise   on physical   energy.     This   is why technical   people  try 
to  ensure  the   nost   favourable   conditions   when   f^sioning   hand 
tools   and  anir.ial-dra-./n  kplcicnto.     Such   a   solution vould   bo 
to   ensure  vear-rusist ine   i,;rM   fcr  the   subaurfr.ee   cultivator, 
by  providing   it  with hard   alloy   insert.     3V  this   solution  tb* 
subsurface   cultivator   becorito   sel'-edging,   beine;   zula  of   two 
layers   (vear-rteist ino   and   sorter).     TV,   basic   Material   is 
vorn   relatively  quicV.ly  but   the   0.3  -0.5   :-,-.   thich  insort 
ensures  sharp   cuttinc-  and  needs  no   special   attention for 
sharpening.      Consequently,   vor     with the   tool   coca not   Cet 
difficult   during  usage.      In  :nany   eases  tho   fr.rr.icrc  do  not   ':« 
the  advantages  of  sharp tools  or   they.do  r.ot   hav-o  tho  oppor- 
tunity  to  sharpen   tht..i. 

¿evertln5  to   the wheel hoe,   this   is  the rirht   tool  to rmfce 
subsistence  í arriera   get  used   to   regular,   continuous vor!: on 
the   fields  ¿urine   tho  season,   because  it   is   very   important   am 
*?r  as   results   are   concerned.     Very often   subsistence   frmtrs 
<o  not   ¿a  anything  on the  land  until   it   i3  covered vith  wesd. 
T.ien  they either  try to weed  what   th&y can  or   do   not  do   any- 
thing}   at all,   hopiny  £or the   best. 

IV/A/4.     Harvosting   tools 

íh   re   r.rá  tv:o   crops   which   cause   the   bluest   harvesti»fl 
probltMs in  Za.blr.j 

a. fjnocr willst which is al.^st the only and nost popular 
plant in the Northern, northwestern and Un >ula Provi»» 
of  the  country; inm+m 
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•aya beans \rhieh aro goinc *° oc introduced 
scale in subsistence and emcrcent farming* 

a larrer 

a«  Almost the only reason for the s..-»ll arc?, where finder millet 
is cultivate«* is the harvest ine difficulty.  The Made of 
finocr millet beine half ripe vhjR tho sect's arc rip* find 
muat be harvests d, it is extremely difficult to cut or brea!: 
it*  Karvastinc is actually «'one by mnifs, taxing tht r.iillet 
beads »ne by one and collecting them in or.3Ì:ets.  Vith this 
method, one acre of finger ni Hot can only be harvested by a. 
fanily in about 25-30 days. 

Sine« finger r.:illct is the only plant vhieh is sure to jrow 
even on vtry poor «oil (the majority oí Zambiun cultivated 
land has poor soil), fincer millet is certain tj renain tn 
important factor in the nutrition of nasses of people. 

The «nly solution for increasing billet cultivation is if the 
Kagoye Agricultural Research Station experiments successfully 
in ¿«signing so. .s effective ant' very good et'.ttinr tool. 

l.y proposal is to r.a'-o a scissor reehanization which can cut 
ths fincer millet by on« of the shanl:s anc' the other is fixed 
as a han.Ut.  A spring would alv/aya hecp. *f'c scissors 
neehr.nism open ant' it would only cloae vhon the handle was 
pulled»  The open pair of scissors would bo pulluc' en the 
biada of tht; iinrjcr nillot M;> to tht- bar.'',  of nillot.  V/hen 
pulling it r. bit more, the oair of scissors w>uld close enc' 
«ut the head vhieh '/cult", fall int^ the basket 'rnept in the 
ff.rr.i ¿-'s other hand.  This hr.nt' tc ol would Cccrer.»* the tiri« 
ef harvesting by at least hilf. 

b.  The straw of th« soya bean is hare, its roots ars touch end 
the hus 's arc prie' ly.  These eh.racter istics ef the s~ya bean 
•hew that no publicity, no hi^h prices, etc» can get the 
farmers to produce it while s^ya beano must be harvested by 
Stinf  fro:: 1-2 acres. 

I ray rant ion that there arc traetor-dravn implements ussd 
tor  harvesting, soya beans*  They arc similar t•:; the hemp «it — 
tine ¿evie« Thieh has straight cutting blades an«* cattine 
pairs of large breadth.  This implement cuts down the plants 
at «.round level and the roots with the root nodules rsriain ìM 
the soil, provid.inç it with some nitrogen. 

IV/A/5.  Thr. shinr 

im  of the r.ost difficult problem.s is the shelling of «jreund 
nuts*  Several experimental .".achines have been nade for this 
purpose*  The cheapest and most suitable solution is a rubber 
¿is« operating as a ..ill*  The problem becomes more complic- 
ated when the shells ituat be separated fror: the nuts*  This 

»t be. d'jnc with simple vinnowirtt,, 
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In er<*er to  keep pr. dt»«ti;m costs   l>w  «nr* met   t©  «a«  a 
«>,i?ü*ßti d   iiolt'-ifciit,   thi    orobici  «an   *>«  »ol»«'.  with a  ¿aw!»!»» 
nhf.»fc   wartime;   prrtet-sa!      tlie   first   tn*   WHII '  krer *   th*   sballa 
into  «..all   pieces   (with  ti.« possible   anallast   «"s-.aç«  to  tlM 
nuts))      end   tl.o   sucont*  ono  wcili'   s^^iarctt  t!w i   fron  «sell 
ether»     ?or  thy   last   procesa  the   us*   of   beet   aae.Z   cleaning 
.icrcen   ictr.n   to   be   tho  r.iost   e nvtni^nt, 

T'.ii»  -.f.ciiirii.   if.   t'.iw   rscst   urçent   .leer    -jf   every   far.er,   '¿«tag 
im'is;)€n»i'.¡k   in  the c.s*.   af  «1. .oat .'-very plent,   ..opacielly 
v'iôn   anil   is   .lirx-c1   vitli   the   aocr's   aiK*.   they  cannot   ho   »«^"tretet! 
by  winitovinc«      «JOOC! Machines hr.vj  Leen   c«natr*'.etec   (in ina 
L'.S.A.,   Jr.jaa,   Couth  A. rice.)   for   tropical   eountriai,   to   « 
rr;wi'.l   nut»   etc.,   ao   I   do   not   went   ta   QìVG   dettila  en  thia 
au^jact. 

In   the  h'j.io  of   tlit   I.inir.fcry ef  Rural   Dwvtio.v-.ont   taking itti» 
uro  t«   prozi   e  '.ore  r.riì."   f.or»  traine/.   o::tn   '®r   ih«»   far:ar»t    I 
cut lint*  horcvi th   t!:t   technics!   ¡»err.-iet.r3  of   the»   cnir.cl« 
cru%m   i.-pltr-.i nta  which  arr  a-if,:>st u J   for production  in the 
pr;,icic:'.  Arrleulturc.l  Machinery   ?retoryi 

Typt '.-ticht « 

'/^r';in-   vic'th   in  r. :> 

'..'ar'-.inr   «V.ith   in  r.::.i 

3i»e   of  bea      (seccar' 
hr.n¿  rr.ila)   in  :•:.: 

'./a i-ht   of   knife 
furrow   apTittev   in 
ter   ("it h   e.-.;)) i 

äylicvinr  r.'ht*l   in 

plough 
35 :-.c 

15C 

a 3 * 
?i"«ch       plonnh       tvo fwrrew 
JÛ  '-s 50 /.e hr. If-turn 

250 

150 

2?» 22» 

300 

l'*0 

50 x  17    jo  x   17    50 • 15 

J 3 iJ 

220 

2%0 

tlO 

50 a 15 

a > %.) 

ca JOO 

**i--Ci'"«L   IJI-X-C,!:!     J5  Xgj     distance   «f  ricreai   250-5OO na§ 
w#Ì2ht   of   breast« ¿".«re'   (vith   lifter)  ca   13  i'-S»     aia« of 
bean!     50   x   17    ir.-. 

6.     Coltivatori 

7. 

J"  :.'„$.     w.:r'.-.iri-j  wit'tln     40C-5OG  ..::.-1     imnbar 
pineta   in   3  r'waj      dispense   fro.,  aach  at bar fit    .îCfcfll 

lc¡n-thvisci      2^O-50Q :..;:. 

litïfej  harrow«     25  !c£|    with  4   If-.thaa  f>r  the  tccth| 
20 pieces   af   interchanjttble   harrow teeth   (wc-i-ht   a.>5  '«SÍ« 
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•••/»/».   Pm- * if r- »•• i^l-Jir» ¿»¿Pì^ìI 

lii   ©r^.er   t^   »v:c   vhy   1   o.-op&fìo   tht     ir.trc-*uet ir¡t   en J   1»€.Aì 

»reduction   of   tho   tvo-furrjw  half-lurn  plouc.'»   i«   Irr.bia,   t*r 
the  «cf:    jf   subsistence   farmers,   it   will   IK   useful   to   consider 
the   fellovinf. 

l^csri'iriç   to   thw  worliinn  nathe',,    th*  plovghin;;   men bol 

H.     conventional   '   i«ncw  pi -ur.hinc, ; 
Í1.     plain  ploughing. 

fhos«   ploughs   uhi eh   tío  conventional   pl«»ughin§   arc.   equipped 
•nly vith  plouçh  bsciy turning   tj   the  rijht.     This   Is  why  there 
arm   riòrjis   âne*  Mine'   furrav/s   after   conventi on al   ploughing. 
Main  Weiter   cithers   in  the   blindi   furrows   and   th*   soil   ef   th« 
ridf)«s   contain»   less  water |      consequently   the   freien   ereps  will 
•*  uneven  an^   so  th«   ("evtl «priant   oT  the   plants   will   be 
différent   and   spetti il  «lane;   thrsc   linos.      In orOer  to   avoid 
**»••  defects,   after  ploughing,   on? shoulr1  d»   transvers« 
»arrowing  te   snosth   «way   tho   rif'jc n  anc*   Mind   furrows. 

I».      This  working   phase   can 
two-furrov/ half-turn  pi 
Mi   »lough   bodies   turni 
«an   se   turnad  over   th 
direction of   novc-ient, 
•«cordini;   to   tho   direct 
would   lie   sia«  by   sic1* 
sNarthernore,   the  uio   ei 
results   in   eonii('.(:rfi'àe 
• f  «jnir.al-.'ravfn  i^plcic 
•harter  as  t!ie  tine   of 
•jr  this  method  the   crow 
tin«  will   also   bo   inert 

be   emitted   if  th«   ploughing  is   done   by 
©ugh   (plain   ploughing).      This  plough 
rig   to   th*   right   and   to   the   left,   which 
longitudine. 1   shaft,   parallel   to  th« 
The co  pi   uph   bodies   wor!:   alternately 

ion,   bac:   An ri   forth,   thus   the   dec's 
and   no   ridge  or  blind   furrow will   occur. 
tho  two-furrjv half-turn  plough 
tino-savinc   -   especially   in  tho   case 

nts   -  the   i.;ie  running   beino mich 
turnint  r^unc  is   shortened  to  tho   ..inii.iui. 
nf1   ¿>louri;ec'   ..urinç;   th«   mr. ta period  «f 
fisci. 

1 

Censidarinf   that   the   in! lo   land   of  the   Za. birn   subsistence 
farter   is  generally   rather   irregular  (kucauit<  »f   physical 
/•atures  anr'   nainly   bcenuct   of tha  anthillc),   thor«   is  plenty 
of  detcuring   tc   be   d»no when  pi ouch inc.      This   is   one  reason 
f«f  «aing  the   tvo-furrow  half-turn   nloutjh. 

A«  far  as  the   :*isadvantae,eo  arc   concerned,   ihim   plough   is 
t.5   te   2   tir.es  hcr.vitr  than   the   í raditienal   plough,   owing  tu 
the   rouble   ;?lou¿b  body  anc   akir   coulter.      Ccnsuquently  th* 
production  cssti;  are  elso   higher,   î>ut  the   useful   liTe «f  th« 
?l«ugh   is   longer* 
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T'ivr:    m   •. voral   rfcS3ori3   for   the   int ro duci ion  of   thia 
ri valut ion,-'ry  nev  plough,   vhieli  can  l>e   M3uc'  by eo^r-ercial 
far. < rr;   (acte rdir.o;   lo   ìnv~at if>at ions   th^-re  would  be   a  ntirhet 
fer  ,-.i.->nt   '.Oí)  te   500  piecer./ye'.r*. 

Th       oet   important   ani'  r.p.«t.   frequently   uaed  ..achine   fer 
¿irricultural   cultivation   i;   »till   the   pleut,-1»     Tuia   ie  why   it 
iii   ir.partant   to   have  a   pleuch   vhich   era  ¡-¡cet   the   requirements 
best   far  a   particulr.r  speed  Oí"   \;or!.f   vber<     the   traction 
r-»ietai»ee   of   the   plou<-h   is   th :   E.r.lijst,   (the   turning   of   the 
«oil,   loosening,   under-coverine,   even   c.rcadir;,   etc.) 

..s   far   ao   the   construction   an:"   f eric t ion ir..j   of   the   traditional 
îloMsh   ia   concern. c't   it   is  «   spécial,   complex   ii.strur.ient   for 
• oil   cultivation.      The   slices   of   soil   are   cut    (plciuçjhBhare ) , 
lifted   (lower  part   of  the   »..reastboai è ),   bent   ani'  turned   (.liddlc 
part   of   the-   i-.ioulfhor.rcl),   by   the   different   parts  of   the   plough, 
v-hilo   they  are   dofor.'.ed   and   driv.:i  to   ti e   aide.     At   last   tho 
•ouldborad   extension   (tailpiece)   transfers   a  certain  l.inotic 

e no rey   to   t!K'   slice   of   the   coil.     ?;-on   the-   cutting   to   the 
turning,   i.e.«   ¿"urine  t»"1*-'   '••'hole   reverent   of   th«   soil   or   rather 
.<f   the   particle«   of   soil   uovinc   r,i\  the   surface  of  the.   plouch, 
ilioy  r.ahei   r.   continuous   f riet ion-noven- cni 4      consequently   the 
operation  of   th..   plough  nee-da   coniiilorsMo  traction   forco. 

-'ji   i.portant   quality  of   the   roller  pleur-h   is   that   it   rtavoa 
tho   particles  of   coli   '.y   a   rolline   r.tove!. ent   and   thus   the 
necessary   tract ir-n   fore«,   in   dèr..inished   r¿..-iarfiflbly   (soo 
illustration),      ïhis   hau   the   advantage   vhat   the  roller   plough 
tor!;*   appreciably   ouie'.er   than   the   ; ra-lit ional   plouoh   lforhing 
in  ths   gane   vit.th   aiu1   doth.      In  this   vay   the-  plou^hinc   capacity 
of   the   roller   ploueh,   depending  en  the   type   of   soil   and   its 

in    .Vh,   tiia.i   that   of st:.te, ie 3^ *G 6~'J biç,ç;or, expresa 
the traditional pîourv., while the Í 
tractor is 3° to 5>A leas, ot/ino to 
roller plough has other ac' -antares, 
evaluated fro^i tht point of viiV of 
Z".r:'jian  arri cui turo. 

:cl   r.'fiiin.' ent  oí  the 
caller  resistance.     The 
too,   wl-ich are   to  bo 
characteristics  of 

ïhc   nain  producto   of  the   to::;, .orciai   far .era   nrc r.nite   and 
torace---.     Doth   crcpn  need   different   ajrotcc'.inics.      In   Zruibia 
'.'::   cultivation  --.?  the   coil   (plounhinr )   start o  vith   the   rainy 
seaoon   (bcçinnina   of  ¡Icve:.d.>er ).      In  the   case   fi  tobacco,   if 
the   farr.ere   ploe.Qh tc-j  early,   the-  tobr.ee--->   leaves would  contain 
too   .-¡itch  nitrogen   and  •„ould   regain   creen   ani"   fragile   (doter- 
ie.rati.on  of   euality).      In  the   case  of   r.mize,   r.:ore  nitrogen 
results   ir.   better  yield. 

In  the   fry   cear.on   it   i-    ir.iposuible   to   de   the  plourhins   because 
of   the  dry   «oil.      If the   iar.--.erc plough   .'.urine  *ho  rainy 
ciasen   ¿ho   tobacco   rro-eo   too   ruic'.ly   tn>J   then  it   ia   difficult 
te   ccpe  with   ita   harvest ir.3. 
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On   this   br.3ic   there   is   a   2-;  vwl;   ideal   period,   when  tho 
ploußhing   should  bo   done   for agrot. chnical   rt-aaons. 
Consequently   the   plou-hine   nust   not   take   too   long   an;',   th 
seed  beds   r.iuut   bo  clono   in   tin«.      Tho   latter   is   3xxtinca 
rather  difficult   an:':  often   nocís   3-4   discing,   th»,   roil 
dry  and   cloddy. 

lícinc 

In   Zanbia   there   is  nr..-,th.;r   tack  in  the   fie'd.  vhich  needs 
much  tine:      to   cut   mid   bui i  tho   naize   and   iobacco  stalks  on 
the  field  or   to  transport   A „  fo.^-./htrt;   cito  and  bum   it   there, 
if   the   cattle   do  not   cat   it. 

All   th_3e   jobs   requiring  .v.uch  tira o   and   citen  bring   disadvan- 
tageous   fron   thv  agrotochnical   point   of   viov,   can  bo   avoided 
by   tho  roller   plough,   o-./inc   to   ita   f-irthe-   advantages   (sou 
in  prospect). 

This  plough   is   patented   in   Hungary   and   has   already  been 
introduced   to   31  countries.      Its  production   in   Zar.bia   ccultì 
be   realised   in   tho propose:   agricultural   machinery   factory, 
r.fter having   bought   the   licence   and  the   'tnov-hov.' 

The plough is not at all cc 
•oil cutting unit, twj or n 
vith rubber li nine, the kni 
bean and the headstock for 
(see illustration in prospe 
io that tho seil cutting un 
liftinc thev. a little, r.ovc 
the first roller. Tais rol 
forrare! no voient of the vho 
of tho covine slice of r.oil 
the particles of soil, nove 
vhich overturns and spreads 
rotates like the first but, 
the opposite   direction. 

plicated;      it   io   cor.iposcd   of  the 
ore   pairs  of   frco-runnine   rollers 
fe   coulter,   a   traditional   plough 
the  hail ine   device   of  the   tractor 
ct).     The   principle   of   its   operation 
it   cuts   the   slices   of   soil   and  by 
c   then   fer-./arc   onto   tho   cloak  of 
lor,   because   of  the   effect   of   the 
le  plough  and   under   the   influence 
,   starts   r-Jt atine   nnd   by   spinning 
s   thon   forvard   to   the   second  roller 
ther.i.      This   second   roller 
ovins   to   its   ancltd   position,   in 

In   this  rianner   the  partici   o  of   soil   rollir, ;   and   glancing  off 
the   elastic   surface  of   th      -oiler,   crunblo-   thus   preparine   a 
seed  bed  suitable   for  so wine;. 

As   fr.r as   the   durability  of   the   roller  plough   is   concerned, 
ite   cutting   device  works   longer  than  that   of   the   traditional 
plouch,   since   there  arc   less  heaping   pressures   and   never 
iapul.es   in   front   of  the   ¿lov.eh   body.      Ovine   to   the" elastic 
but   v/ear-resistant   surface   of  the   rubber rollers   they  nust   se 

chanced enly   after  2  to   3   seasons.      Their  counting   is   very 
simple,   the   tine   requiree   for   it   beine  Minimal   and   their  price 
very   lou.      (Technical   data   of  the   roller   plough   -   see   in 
prospect. ) 

Finally,   one   can   realize   that   the   introduction   and   effective 
use   of the   roller  nlouch   in   Za.--.bicn  agriculture   uould   result 
in   the  possibility  of   introducing   p.e.; technology   as  i/ell   as 
in   helping   the   Zaubian  Government   to   achieve   its   objective, 
i.e.   to   increase   considerably  the   actual   annual   yield   in uâizc, 
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th«   average  yield   in .-.miao   and  tobacco  depending greatly  on 
the   level   of   the  production   technique. 

The   nest   machinery   is  needs, d  on   the agricultural   fnrns 
specializing   in  the   production  oí   nr.izo.      Their  activity   io 
rere   profitable   if   they   can   concentrate   expertise  and 
technical   knowledge,   thus   producine nore   economically,   by 
reducing   the   primo   costs,   i.e.   by   increasing   the  yield  on   the 
sair.o   ground. 

:7hcn  making   uso  of   the  now  technology,   there   are   several 
working   chases   which  beco;.:e   superfluous   (clod   breaking,   cultiv- 
ation, "smoothing).     By omitting   all  these   (by  combining 
several   working   phases)   a   considerable   saving   in  labour   can 
be   achieved.      At  the   same  tine,   this  technology  assures   bigger 
productivity   and  effectiveness   by   increasing   the  ploughing 
speed,   the   ploughing  width   and   by  making   the   need  beds 
simultaneously. 
IV/C/2.     Tie   Ridger 
In  Zambia the   rain   docs  not   start   before   the   second half  of 
October or   in   November.      It   is   an  absolute   necessity   for   the 
farmers  to   have   either   nniual   or  tracter   drawn   implements 
vhich  can  prepare  the  soil   so  that   its  vater-hclding   capocity 
is   the   best   possible  and   it   should not   let   the  water   flow 
away.     The   use   of   disc  and   ploughs making   big   'boxes'   on  the 
surface  of   the   soil   is  very  useful. 

One   should  see   in practice  the   effcet  of  the   rain on the 
ground  and  on   its  structure   (cohesi-n,   destruction),   the  nozd 
for   a machine   turning  perfectly   into  the   5^*1   the organic 
natter  and  the   fertilizer,   etc.,   because   it   is   almost   impossible 
to   tell   fret.)   what   the  farmers   say. 

IV/D.. 

In.«-,   country   like   Zambia  -   uh^rc   the  ..lain   crop   is  the   maize   in 
en   important   quantity -   it   is  paying without   a  doubt  to 
introduce  complete  sectoral  mechanization,   for it  can   increase 
considerably   the   average  yield   and,   as   a   result,   it  would 
Contribute   to   the   norc  intensive   development   of  the   country. 
In  my opinion  the   complex  mechanisation   of   -   among  others  - 
maize  producti-n  results   in  better  yield   and   very  often   in 
the   reduction   of  cost3  beyond   replacing   hand  work  and   tradit- 
ional   aninal-drnwr.:  machinery.      I  h?.vo   -¿rejr.rci.  in  several 
ways   the   list   of  Machinery  necussary   for   the   preparation  of 
seed   beds   for  naizo   and   its   sowing   in  a   single  working   phase 
(see   attached   illustration)   as   well   as   sono   of  the  variations 
of   the material   transport. chain   both   for   r.iaizc   in  the   ear   and 
grain. 
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IV/E/l. Irrigation 

The   cliuatic   conditions of  Zambia  arc  no  varied  th.-it  after  c 
4-nonth  rainy   soason   (fron  November   to  liaren)   conos   an 
approximately  S-r.onth  long  absolutely dry   season. 

During   the  rainy   season,   the   rainf-.ll   is  between   1,200 rin   and 
600  nrn,   r:orc   in  the   North   and   less   in  the   South.      The   tempér- 
ature   r.nd  sunshine   duration   in  the   dry  season   (winter)   are 
DO   favourable   that   they  would   offer   excellent   conditions  for 
plant   cultivation   if   irrigation   could  be  pro*ided.      For  the 
tine   being  the   dry  months  are   a   dead   season   in  Za.r.bia,   but 
by   irrigation  two   harvests  per   year   could   be  achieved   in  the 
country.     For   this   reason  every  opportunity  cust   be   taken  to 
make   use  of   any  water   suitable   for   irrigation. 

Apart   fro;:;  this  possibility,   one   can   state  that   the   result     of 
plant   cultivation  by  sprinkling   is   always   increase   in yield; 
accordingly  sp.inkling   is  very  profitable.     Hereafter  I  shall 
quote   data   (fron  the   Agrarhilfe   1971,   Germany)   on   the   increase 
in yield of the  different   crops,   cultivated  by  sprinkling: 

Cereals 
Kaize 
Sugar beet 
Tomatoes 
Tobacco 
Fruit 
Cotton 
Ground nutt 
Coffee 
Sugar  cane 
Bananas 

0,6-1 t/ha 
0.3-1.2 t/ha 
10-15 t/ha 
20-25 t/ha 
1-1.5 t/ha 
100'i 
40-60^ 
30-4ovi 
25-30'/¿ 
60-C0f,í 
30-40VÍ 

Thero are experiments in Zambia already (e.g. the irrigation 
»chone in the Gwenbe Valley, directed by the Gos3ner Mission 
into   the method of  flooding). 

Although alnost   every  country  has   its traditional  method oí 
irrigation,   the nost   generally  used  methods  aro   irrigation on 
furrowed  surface,   flooded  surface   irrigation,   striped streaming, 
furrowed  surface vith hose  distribution end  striped  streaming 
with  hose  distribution^ 

These   irrigation rr.ethod3   are  Very  veil justified  by the special 
local   circumstances   (lack of   energy,   lac'.c of  repair and mainten- 
ance   of  possible  machinery,   etc. ).      These  circunstances  noke 
it   not   possible   to   use   sprinklers,   though  their   use   always 
leads  to  the   following   agrotechnical   and economic   advantages: 

"1.     Natural   rainfall  with  even  surface  distribution; 

2.     Econouical Management   of  water-supplies   as  this 
method needs  about  40-70/Ó   los3 water than  surface 

1 
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riooding.     This   r.ieans  that   the   sane  quantity  of  water 
is   sufficient   fir  the  irrißatin  of   1.5 to  2 tirac» 
dore   ground; 

3. It   requires   lesa   labeur; 

4. It   iß   independent   of   the   slope  of   gradient   and   the 
configuration   of   the   soil;     no   levelling or  construction 
of   darns   in needed,   etc.     Thus  the   arabio   land   regain* 
even  and will   not   be   cut   in  pieces  by r.  syste.n   of 
¿".AMC | 

5. There   is no need   for   irrigation   canals and  systems 
of   dans,   which,   moreover,   function  with  considerable 
loss   of  unter; 

6. The   complete   surface   of the   ßcil   can  bo  used,   while 
the   ground  occupied   by  the   canals   ant'   dans   is 
completely  useless   for  cultivation! 

7. The coil will not becoi'.ie ¡..uddy which vould prcrcnt 
it fron proper air in y and tho ¡7Íero-organÍ3no fron 
development; 

8. There   is  no   deterioration  of   the   noil,   it  will   not 
becona  alkaline.      One   can  use  the   sprinkling   system 
for  the  even  distribution  cf   fertilizers  and plant- 
protecting  materials   (e.g.   against   locusts)   in 
solution  on  tiio   required  ground; 

9. The   quantity  ci   the   water   sprinkled   can  be  regulated 
and   an  average   intensity  of   rainfall   can  be   assured 
(vhich   should   not   surpass   the   absorbent   capacity  of 
the   coil,   depending   on  its   structure,   noisturc- 
content,   mechanical   and  cher.iical   composition,   on  the 
I:ind   of  crop   cultivated,   on  the   duration  of   sprin- 
kling   and  on   the   diameter   cf   the   sprinkler's   drops). 
By   the  ncthod   of   sprinkling   the   yield  is  also   higher 
than   by  flooding   irrigation.'* 

For  instance,   in  Scut h   Africa,   on   an   experimental   ora.-ig»- 
plantation   irrigated  by   sprinkling   the   average  yield  was   75t/ha, 
while  those   irrigated   by   flooding  had;   an   average  yield   of 
35t/ha  only.      In   Azcrbai, the iv era yield cotton was 
400 kg/acre by sprinkling- and 90kg/acre by flooding. In 
Puerto Rie:: the sugar cano average yield was '*5t/acre by 
sprinkling   and   33.5t/acro   by   flooding. 

These  examples   arc  only   to   demonstrate   that   any  kind   of 
investment   for   irrigation   by   sprinklers,   e.g.   set or  pirupa, 
hydrolift    (see   description   later),   reservoirs,   irrigation  pipes, 
sprinklers,   etc.   - will   bo   refunded  very   scon,   owing   .o the 
higher yield   and  all   the   advantages   enur.erated above. 
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Th*  actor punpo use.-,  for  the   lifting  of water,   can bo  repícete' 
fcjr tho   hyc*rolift   in plaeoa where   -inc.  ten  find  water-course»   jr 
water  reservoirs.     The hydrolift   is   then   capable   of  supplying 
the   »prin'.lcrr. with water   (aco   attached,   leaflet). 

I  should  luto to   show and   nirè  an   idea of  th«    ¿inference 
»«twoen the   ¿liferent  ricihjds  of   irrigntir.il,   by  enumerating 
son«   of the  nest   inpertant   in-.V-x  nu.i'jcrc  of   the  political 
*tonc   yi     livo labour  rcruiro ,tnt,   (re ferrino  to  fcatrnl  üuro?« ) . 

Irrigation  oyetona 

1«     Irrisati on en   furrowed surface 

I«     Flooded   surface   irrigation 

1.     »tripod  atrciw.-.inc  irrigation 

*•     Irritation on  furrowed  surface  with 
feoee  distribution 

3«     sHriped   stronfine   irrigation  with 
nose  distribution 

4.     Iprin' line with  oortahle  sprinkler 
lineo 

7.     »yrinklinc with  mobile  «prin^lar  linea 

£.     Sprinkling with  pipinç under  surface 
with half-fixed   cprin "lor  lines 

f.     »prilline with  pipine unlijr  surf re 
with  Belf-propellef.  sprinller  line 
(on  wheels) 

Live   labour 
rcquiri.-.cnt 
in   »hift/lOQ ha 

543 

537 

301 

307 

tu 

1,009 

37: 

15» 

Meordinj;  to  the utilisation of  the   oprintiere   f-r the 
different .crcpa  (on« year or several   year»)   nn<!   for the 
different   types of  cil   in  Zambia,   the  pi 3ii»c   mjetm.. tan bel 

a»     permanent 
»•     half-fixad,   and 
«•     r;obile 

the  latter one can,   r.t   any  tire,   be  re-layed   in  Another   ^ee, 
The pipes  «houle   be  made   ;,f  Hcht   steel,   nlu:.iniu 1  rile/or 
piasti*.     These art   equipped with  the   cecal lee!   quit: 
•ouplinc,   which are  nade   lenh-proof   by  tho   pressure of th* 
water.      Thus,   the   coupling  of  the  pipes  can  be   ¿one  In no 
tine.^    Ul-iat   is :-.ore   ii..portent,   nnyh-dy,   eren  those  without 
•ny  s'.'.ill,   «an d3  the  coupling  an.'  uncoupling,   i.e.   tho 
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. i..^-   o'   the   -li-^cs  to  nnotli^-r .;lr.«i-.     TI.--   aprliT.Ura MI'. 
rl1   ^"JtMiitr  r.n'   the   fortilUi-r    insolvent   tan  just  na 
*"''    i--V   firr-'.  un.      ir   the yir«s  -re   r.'equr^ly  aincad, the-/ 
,'='1:.-/-S   l;nr   ks   tO  years.      In   ir-'tr   t,   . .«:-.c  the-   pi?.. 
''.."V.   ..•, -vinsi   the   Îollovii-.ç i:ccrui-.-.r.   r.r«.   rcc^rimv'a,'   for the 

st, „i  : i .>-«*• 

uxsic'u   liti-c-tr   in  : .t   , Co,     102,      127, H9 , l** 

...-11   thiel'.n««»»   in '.mi 1.0,   Î.0,   1.0-1.3,1.1-1.5«   t»5 

(,        i   .   «nit   ie   genurclly 5  to   S:i  »•.•«;.     The   ?V*i«<-' i* 
'•'i "V roll^/ tht: untvennois of thv. rrovn : sinec tho racial 
•¡^-nc'^tVLun   the   :>ipo   ftiV,   the   pi;*   caline  r.s   veil   na 
f' \i--.ti«lty of thu rmtcrisl bi.tw.-c-« th*..-. -*!.u posaibla an 
inil-::i^n   ci   itti   in  hoth   i!irc-eti:ns   to   the   e.y.lu   ^   the 

tJii' 1- '   ri?fc». 

1   '-rv..   airec.t'.y r.-w-nti-->ne¿ vrhen c-nn;.K.ratin;,   tho  euvantfcçaa 
"'•'   V c   irrigation  hy  a: rinhler,  or.,  «nn a^jit   to  any  poiat  »Í 

r".,:.,in.,/'a  3o-e~.lU-<    iartilit.r ccntr.in^r.     By this nenn« 
V ri"/-ltra  can   distribute  t._.   ri  solution of   3V/i 

•.r.itr   nitrr-tc.      This   ..icf.u;-   is  txtror^ly   r.r'vr.ntacoo««, 

t!. 
t:. 

ncisurinc  .in  ¿ ven   'ictribution.     For  thia 
-tr .    -  r.   rcriiliatr  Antdna',   nr. cly  r.n   insertion  pip« wit* 
~ ". V.'^'ti   vtiuar   in   tht   centre,   .:.j;t   be  tomcctuc  t<>  the 
"irti' -tí, ñ   c-elivory  r>ta.ea.     &» t:.,.  ^'foct   of   th.- tightener 

-t.r   .-tti   throu'/i   to   the   ftrtil isecr   ontf.inor   throu-h  * 
c   in~\l-v,      A jot   of vattr  flovipr,   cr.t   cf  r.   e   rin:l*r 

h.-   'ertiliac-r   in n  ei .".\,   r.nc  the   »elation  is :JC»»¿ 

y   th#   hcl;> oí  nnothc-r  c n;ioctiri„   r^i,.^»   to  thu 
-ipinc.      ¿-"ter   the. B<-lu tien   in  the   BUV¿.,   by 
*• :'Ua   own   vc-Hht,   :ur:her   furiiliater  rjet*  ints 
,-f v-tsri     Thar e-Vre  this  riath.- ".   is cî  «antimioiia 

>la   r.nc'   ita   operati-,   requit**»   no   »?«eial  a'.ill» 

th. 
c   r.n 
i. " 

i" 

:rri 

1 v . s    . 
r   . 
.- ' i   n 

j ."* ;. c '¿ 

t':.<•    .. r<*":. 

1 

I'./,./:..     JrjrJir-JL^AJii«^. 

t : 
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1 

i.; 
•• i 

.-..«.   S;ri:,--.lpra   r.re   f.--ine  t;   'r   a"c'  *i¿,,7i   "ot   onl? ^ 
;.   07i." f, r-iers   !>«t.   risi   «„rimerei".1   ff.rmsrs,   1 wc«lc'  »«¿taat 

intr.   'M«tir.n    >?  tha  trnet'r-  r-.v» .-.«>'   Iriven hca« raal 
•    •. -ine:>.,   t:.a   ra^fittlcnent   o: •.hi«?», tr  wry  r.Miei:  fro;» »»a 
«o   t      r.n- f'c-r.     The-   «ott le.ient  r f   tht   ...r.i t  r.n*.   brnaeh  ?i»«a 

*c   :-    i  (nri:ic    "rircn winch,   »nen'i '   o«  c   trr.«ttr,   tfca 
oin     ,; • V " :•>:  aynthcti«   Tirj  hca*,   which   «a«   ba waitn^« 

-..    icttlr.u-nt   cf   tho   n:>ri«'-.li.r  lines   Ì3    "M   fr^-.--.  h.-.»d«wi»«ht 

lun     r    i.i        r-.a 'c   »- «"'• 

• i ."irnti-^i   in   ti*«   f . 1 i   • in :; I 

.'   &h<   i -in  *5i;>ei 
'        *     brnitch  j'i^- i 

*•• > •rin'-lcr   lir..: 

3C0  meters 
ais      - 

«       (3 ;. 14) 



No.  ef  brr.i»*h t>i;>vs» 
»3.  of   »;-»riii''-l«'  ii«-"> 
Mo.   of   3->rii»::li rs» 
territory  rovere.: by 
the   f.v-ove   -»ipinri 
»>rii%l-.lfcrs*     ptinr.l 
ci «tenet; » 
iprin'-Uri'   intensity« 

4C 
24 

i( ** c 
Attorn 

\'¿   y.  H'-'.  Metro» 
ir..a ..'.;-/h 

1 

1V/.-.    .jtfhijax^S^to«^"^•^-* 

Ärur^S; t~*. E.... «. -. — - 
;.H¡1ÍM   «ultivption. 

Ih.  <...l..v.,«»t  .:  .«.lì  * t/?.  will -r;"\ÌÌÌ.n:;et.MÌl..ry. 

MtMlly  «»««J   -•«•   tabr....   .ultivat i».,   wer«   to«»I 
•th *iri.«   (3mt.ll C..) %»tii   19o  . 

tè«  f»ll»winc  y.ar. 

*. -i.i,   «f «   *.r.».r   i* Ctoui.   (*3«th«m  Pr.viM.) 

\l/Z¿í-?¿*~*t i. th. vi.i.ity .-  K.H~   CCtr«! 

ft.br...*   r*n   •   i»  .«.our«,  »r   fchirf   >1»««  *-•««•*   * 

.    4.    uu.i'Mi'.    the   t»bll..O 

ill.,   *t   i.   t.   b.   .,i>e«t.c-   th.t   sor.   •»«    ;«rf   *.f*.». »I" 
fr.«  **,   .lth«icîi  it  r.r.u.r..  ••turn./  ••*    • -•*"• 
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,.«•   ¡i     it   c f i ici .ncy   Ci liulat ií-jiu 

-, :,r    rcfMitst   of   Mr   K,   levi san,    Pre-j er'.   Lana'jer,   Snall- 
I¡r'u*trit'C   ri-úji'tt,   I   art-pare'   en   ec-n'...l«   cal culct i -n 

•    t'a.   prjf itr.bill ty   of  a  poowiblo    ¿.....P.     This   calculation 
• -   r. quin<:  to   prove   that   the   factory   caá   b«   run   profitably. 

•   vf  \>lâ  i.a.'-e   auch   an   in»t'»t.'cnt   wich.ut   »tt i or   that   it 
•••  ri' vhilf». 

•  2   'L ,-ii.ibt.r   1972,   î  paie',  r. visit   to   ¡.r  P.   Luaonga»   Director 
,>rieul ture,      "e   tuli'  i.ie   that   th«   «/o,-It-   San".   tsc«ritrf  to   be 

¡.Hin.,,   te   riv.   a   1 WíIII   for   Znnbir.   for   agricultural   inv*:Btr..ent, 
: ic'i   can  be   uste   Tor   a -ìachiiicry   fect -ry. 

-;arúlly,   it   is   vor;,    ir.portar.t nt/t   «>r;ly   to   t.'i r.tt   ca-playaent 
i   .sifilitica   Tor  a   nur:ber of  aiMpl«   but   cimo   to  hav«   a 
• r   'itable  «congnie   base   for  thy   factory. 

•.fie   of   lcie!: of   tine,   I   CMU calculation   far 
I.e. ,   iu.io rei sat ior. t.-   ;-,t;r5  only,   c-n   n  booh-haipir.ç;   be^is 

f   building*   is   calculated   for   45   ytara   an-.'   that   of  the 
,   chiiH-ry  for   10 year«.     In   reality,   th^   rr.tt-   of   return  can 

• uth   loss,   appro::.   1V20  yor.ra   tor   built inga   an<í   5--  yean 
.-  , ac'iir.í'ry.      If  v/a   ta'ac   at   P.  l>ar.is   tV-   sr^un.   invi-ate:' 

'   a.-auct   the   yearly   profit,   the   rat*   of   return   can  be  tven 
i   .-j,   depending  on  the   profit Ability   of   production. 

cnno'iit   calculation   ie   a   .ictlit-d   af   inv«; t iaat ion  which 
' ;>:;   in  eh'-'Dainr   tho   »caw   solution     ui   tf   several   poauibilitiea( 

"ir",   helpn  to   r.chicvt-   an  ai:.,   (u.c.   eh aap  production» 
.   litative  production,   quick   raie   of   return,   etc.)  with the 
-nliest   poaaiblo   invoct.:e:it , 

.i   Ù- -irif;  the   KSOìK>r:it  cai cui at ior.   JI   the   i»r?poeee'   factory,   1 
'.{   into  ce-nei deration tiio  produci i J. i   nlcn,   «quai   ta   th« 

-.:'.; i an   require.icnt u i 

the  çuic'c  nunbert  of th«   Lusa .r   Znairu-orino  Co,   (Lenco) 
beino  »aje*,  in   its ínraIi^¿.'B| 
tht   ui-îe  ad   Ecries,   an e. 
tao   total   product io r   cajts. 

''lí-t   motion  here«,    that   nut   cf   tho   330   thousand places of 
•   e   capacity   of   the   forye   shop,   r.'.Müt   60,OCO   pieces  of  ahov«l» 
a.   15,?;:G picccc c."  pichs/ycar,   r.s   -ell   an   unspecified  apare 

••er;   aro  nocèer]  by   t!:¿  ninir.a   industry. 

.."T^r'uction   oats',   of  certain   aoods   have   b,.cn   calculated  on 
• e   h;:-.ii c"   rav raterial   nricc-s   (forae   chop  and  other   shape 
,'arr.tely )f   on  a   percentage   la.«: is.      Thus   I   '-.avo  only   calculated 

'     :>r   auction   coat   of   certain   f~ot\:,   vita   25ÍJ   profit    fa-1- 
- uct • f   th«   forgo In î"   ta   have   ii   basis 



1 
«•«p-M-iren,   I   have   iwdie-.tad   the   actual  i:.i;x>rt   pricu« 
feeai£os   the   pret'uetien   cost». 

I   hnvo  Hat   prop»De<:   any   selline   .irieai  bteruse-  thesj   depend 
•n the   policy   of   the   Znr.ibian  Government. 

The definitiv« calcul"tien can only be prepared «it r; later 
• tao« (eviivj to lüYt'rnl ¡lieainc; co, po nerita ), posr.iuly with 
the   Feasibility   StuJy. 

fleafgnü   fer ^repga 1 _np  tho new_jWjcu.1 t»JLìLì^cIlÌ£^X<LJ^L'J^JZ 
f  be. 'uw>lj._ £-.<-   I'f-'^'L0 

I   "ino   that   the   :iact   politile   ideal   :> lr.ee   for  »etti »y   up   this 
nev factory  would   be   l'.-ibvt,   «bout   ito :.ns   to   tha   North  of 
Lwsaha,   ©n  the   line   of   rail   txn^  •»   the. nain  Hort h/."»outh   read, 
situated   in   the   centre   of  sot   only   Central   Province   but   also 
• f  Inmbia,   a»   i/cll   r.c   in  the   nost   valuable  and  nit   divelaped 
r.e.rieultwral   rcjion oT  the   country. 

In  order   to   cnatiru  th<   cheapest   per.niklc  production   of 
agricultural   nir.chincry  of   big   nerie;;,   1 propose   to   choose 
KaWc   for   the   following   roneon«: 

1.     The   träniert   of   rw; r.fttrir.i,   the weight   of   «rhich   is 
senerally   several   tins   r.iorc   than that   «f  the    finished 
product,   »fcald  be   via  tha   wcv   line of   rail   fron   Tansania, 

. *e     ÎUibvc.      Za; .bin   ia  poor   in   re.:: Material n,    eo   Airiest 
everything   r.-uct   be   imported,   except   for  foods   eouing 
freu   the   Copporbelt   by   rail.      The   factory  nust   bo   na   noar 
as   i»©soibl«   to  the   arrival   place   of  rev material   end  that 
9f   secondhand  Material.      The  n..v   line  of   rail   './ill   neet 
the   r.lrendy   existiré  otic-   at   Kapiri lpjshi,   near   Kabve. 

a. 

4. 

As   far  na   economic  policy   i»   concerned,   It   is   rcca:.ir»en¿ed 
t»   produce   rjooáo   to  ra(-   frou  vhar«  it   is  easy   to   transport 
then   (not   only  row nr.terinls,   but  eleo  finichod   ßoede). 
Açriculturr.l   machinery  production should  tn'ie   placo   in the 
«entrai  of   the  agricultural   area,   not  only  because  ef 
transport   but   also  because  of   easier  development   possibilité 
The   f'rea   surrounding  Kabve   in   cn<¿  o*  the  beet   agricultural 
arcas   in   tho   country  viti:   tho   best  soil   (production  of 
nai»e,   tobc.eeo,   etc.).     licer   the  Capperbelt   then  are 
large   centres  of   vegetable   production. 

Kabve   is   not   only   in  a  central   position   for  apicultura 
but   in   also   in  the   centre   of   tue   country  vhieh   naheo 
transportation   "Trap. Lere   very   fr.vsurr.ble. 

In   the   industrial   none   of   Kabire   there   Ì3   a  very   advan- 
taoeoua   area   for   the.  proposed   Agricultural   1-achincry 
factory,   on  one   aide of  which   runa the  r.tin   line   of   rail 
(with the  possibility of  building r. sidc-trac*:   up to  the 
factory)   and en  the other  cide   io an asphalted   road. 

i 

1 



r,e  iite   i.   wn;!i«e  vit!.   p«hli«  utilitic,   *hieh   i» 
!aotl,cr   in^rtitM   r..?«et  vhc-n  kuiUiws  « »•* f««t.ry. 

-       -,-r« ere   .«vcrr.l  wr!«  at  Kabwa   <«.S.   /a*, ir.     Iteilw.y. 
'*     ¿entrai   »o pa ir  Uorh.ho?,   «i««   =»i»<*.   «*«•>  vhl«h   «°^ 

iv. .er,.,i.Bio»  vor!; to  the   fo.Ury».   for.c   .hop   ft«« 
Wr-.     Al"  th*rC  r-r«  «Ivr.y.  r.e4»r.c*l   ^»  ^"  " 
Sverai   faetorie.  «re  r.ar.r  to   cr.eh  other,   profitina   fro:.» 
->r.f  (inotlK-r'í   cquinriant. 

(        r,,  fcnbir.   a-.ilvay.  Central   »»pair V^rk.h«?  ha.   »  •£•'?*•*• 
' ne with .r,.ii—t  «luo.t   ?.rf..tly *-tili^..     Th.r. 

i.  r. poMitâity   that   thi.   . = «10.   bo  talon 9«r  ky   the 
.ranché   *.,:.P.f   .r tho vorh.hop «ml«  bo  hired  «»til   th. 
laet.ry  is  .on.tru.tci-.  «Ml ut..rt    prody.ti  n of»-  thor.. 

7. r.,.r. i. » toehnic,! ..tool »c-r.r Eafcwo, t"i"i'* J*"*!!^. 
fer Ut h* «oratio«, veli<i»«, .-.o«h«iiei., .te. Thi. »«h*ol 
•"l< .iwly th«  i-'-«*-ry •»«tinuc-.ly with   th« »...mmmr, 
e'.-.illed vor'.'.mrm» 

...     »..I«..  th,   «tr« tran.^rt   .o.t.,  there  «r.  other  '•*•— 
for not  b«ilfcii»e tí»  ís.tory   in U«»-"i.     1" £**•?»*'• 
ter«  fre   already «rbr.ni.ption prahle:.;,   in  tfc*  •••lt»l 
vhi.h w.Hli  *«   if«  wow   if   a new  fÄ.t.iry  »ttrMt*«» 
•VúH :wre   people  to  town« 
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i. 
forco  »hop 

Shop  equi ¡i. •*"•** i 
. »ehint-ry 

Contingencies 

Fi:.e«*   aa.et.« 

aav  :ict*ri»l   ln#M"*¿ 
cost   (i* 'aetery) 

7G.ÍC0     I.   Foundry,   cutting  and 
heat   trtatinç   she;)», 
I3,i,)l«te   factory 
(«r.ee;jt   bwl i ¿tings) 

17   .2ót     %m    *ho:>   fc qui ¡vient, 
machinery 

JO.OOO    J.   Contingencia« 

ja'+.76l rix*.:   asustsi 

245.641    4.   »a* material   landec". 
cost   (in  factory) 

Ui.joo 

¿3^.139 

>*7.a43 

Spar«  part»  .o%»ght 171.000 5.   »pare   parts   baujht 

Coat   of   energy,   Wt.r       C.00O 6.   Coat   .f   encrCy,  w,tcr 

Va«.. 77.í>00 7.   Vac*» 

««.«ral   „peMe. »-.700. 3.   G*.»*.   c«p«a.. 

% interest  .n  wital J&¡1*JL 9.   :% int.rcat   en coital   ilOS! 

Variable  aoBot«.        5^5.fC5 ¥&ri.:a.  •««*..     W*34.3'o7 

19.OO0 

137. *û0 

77.000 

£x   factory  cell ine 
price  o'   finish*-e«. 
;irac'uets   (force 
»hep) 

Lece  varinole   a».eta 

* «nit   (profit) i 

642.-03   %J.   S*  factory  •«liinfl 
;>rico   of   finiehed 
jrotluet.   (ferre 
.hip) 

Î.105.O23 

ether  wor'-.shn.« .iirjä£ft 

totf.il 1.4J0.0O5 

leas   variable   aaaet« ÌJ£JUJJA7. 

a_3ult   (profit) 1-5.63- 

1.  fcfficu   »uil^incn  ?.n¿ 
auxiliary   builc'ine» 

8.   Cf,:i«c   cq%iipr.jRt   in 
th«  «Hol*   tnstory 

J,   Contingencies 

Fixée*   r.asetr   a* 
total   invest, 'cut • 

547.*>0 

42.003 

•5?.o io 

1.515.ooo 

l 
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"        »    lt?T <W*  •   1©*) 

•     •  ma <**77 • 35S) 

the w.   «f yp(yP|  ffr |ft«  ^>frtr.rt_ 

15^.930 

4o4.?30 

445.411 

U7.6i3 

1.96C.573  •    3 KW1.113  (»»©raff« 
->r«rit ) i 

I 
3tifi year» 
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ffîsfîsuîî.iîr.Sïî.î-fîîifîiiî;,»-«*«« »f ft>«4 miti 

#*4 fcvll'inee N< that  far weeea 

rirtt-ihti 

»• Aîrîiïî!ÎA.rîiî;.;£.ii;»f.fîî;t.. <ci«.i.««« *.r 1974) *« « 

•a. tO Cwt electre<»ne«e>e7I7 

•a. 
•«• 

•«. 
••• 
•f. 
••• 
•h. 
•4. 
•J. 

•k. 
•I. 

•1actria ferfe fuma«« 
)ft" ratini «rilliat 
••chin« 
•«centric areaa 
Priâtien »ree* 
Flaar atenelat trincar 
fr*««« aaw 
•»»•r allieater ••••r* 
Pertal  erane  (0,5 t) 
Travellint erlaae era»» 
(5t) 
(««»lata eeaareaeer al ant 
Valdara (a electric, 1 
taa) 
Othar eaviaaent   («ark 
feaneh,  «atar an« ail 
eentainera,  ate.) 
Canalete aat ef eaith'i 
taal 

imm •heeie 
•»rice/ 
'•achina 

•tetal fceet eí 7 
¿feundatien* 
J* erection* 
j/naehiito    • 

t e t  a  l, 

3     'is.827,20*56.ici,fco ; a.300 

5.000       '15.000 
•.47«,75* •.479,75 

*l4.00O 
* «.000 
* 1.200 
* 650 
* 640 
* l.aoo 
* 4.300 

'aa.ooo 
. 1.100 

•14.000 
• 9.000 
• 3.too 
* 1.300 
* I40 
• 3.ftoo,, 
* 4.300 

'aa.ooo 
. 3.300 

. 3.000 

.13.00« 

: 
x 
1 
s 
1 
1 
1 
1 
1 

s 
I 
t 
I 
% 
I 

• 

» 
t 
t 
t 

400 
750 

a. 100 
1.600 

300 
aoo 
150 
4ao 

1.300 

ft.000 

•00 

6.900 

1.200 
750 

a. 100 
1.600 

900 
400 
150 

1.260 
I.3OO 

ft. 000 

•OO 

yearly aaertlaatie« 
•aat ef Machinery 
fettnaatie« a mrmm- 
tie« 

K    154.901,35/10 yeara 23.360/30' 

*      *3.4fO |,|M /y« 

r** 

**ft 

».•. TTae ••afeinary «re —»neaei «a work in aauale altift, 
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Çalçulatlon for the amortisation rat«« of fixed asaats 

and building» and that  for vagas 

*'• i!2r*ÎÏÎ*Î22,.£ÎÎÎÎ-2Î.iïïiiÎÎSiïi   (Calculation for 1974)  in K 

Ih» Building  coat of th« forg«-»hop and auxiliary biildingsi 

36 X 25 » 900 m2 a 85 K - 76.500 K 

amortization for 45 years: 1.700 K / year 
lasaisiassbsai 

N.B.i Th« of fico« * administration,  «te.  buildings 
will   temporarily b« accomodated in th« 
auxiliary building«. 

ia* ïîiîfi (Calculation for 1974) in K 

*    Employee t Person1 > Coat/yea 

.Skilled worker« 6 '         l.OOO 

.Seal «killed  " • 8 600 

.Un»kill«d        •' • 10 500 

.Technician • 1 '          5*000 

.Certified engineer * 1 '      13.600 

.Manager • 1              ' '     16.000 

.Clerk • 1 8.400 

.Maintenance mechanic« • a '              600 
•Material handler * 1 4O0 
.Cleaner« • 3 4O0 
•Quality control  inspector« a 3*000 
.Administration coat • 

• 

'      16*000 

*otal 

6.000 
4.800 
5.000 
5.000 

13.600 
16.000 
a. 400 
1.200 

400 
1.200 
6.000 

16.000 

Total costi .ZZ*600 

* i« certain to Increase 

!E 
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13» 0*n«r«l_«x£«na*iit_(CAleMl««!«» far 197%) In K 

a. Inaurane« 1.800 
0. Maintenance a.lao 
•* Town developaent cont- 

ribution at Kaawe 2.500 
4. Seai-fixed aaaata 

(tool«) 3.800 
•• Praaacura 1.500 
f. Advartienant a.ooo 
•• Tranapert (geoda) 5.0O0 
h. Tranapert (paraonnal) a.soo 
i. Travailing a.aoo 
j. Bundriaa 5.OO0 

Tatalt 28.700 K 
* L 

(Calculation for 1974) in K **. Uneatiaated çoata^ 
(cantingenciea) 

The uneetimated coat a aiight raault  for 1973-7%  (aatiaatad 
period of atarting to build up tha factory ia tho 3rd 
quarter of 1973) fro* tho following      changa in price af 
eonatruetion raw Materiale,  in tranapert hire,  in eennect- 
ing-up electricity,  aa compared to thoae in 1972|   «a wall 
aa fro« tha caat af conatructing tha appr. 650 • long    aide 
track fren the nain lina of rail to the aita of tha factory. 
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1 
îtiifiîfS.Kf.I5f!.f?r»ï»»ÎS 

,0*  §ïîîîiî?!iî*.£î$ï5-?!-!ÎÏÎÎ-îîï?i!i     U»letèl»«»n  Imr   t»T5  in •> 

«o/i. Itntmit »f Iwnâni 

iaaia €»at  af 
, »ria»/     . fatal: *f**Méati*ai      . tata il 

Nftma :                                 . Flaca i < machin«   . *  aractian 
» , /  rnnchin»        . 

.   •.   fhra* afcawa,   •*••- 
iiaM  malti»«   f«rM«l 1 M.OOO »l.OOO J.OOO !••»•  * 

.     a.   Cnaraina   iHtr»Mii< 
with  »a**at   MMl 

.         •••tins  1*41*1 3 t.eoe I.O0O 4o« I.M« 

.     a.lia*  far  9   4iff*r*iif 

.           machina   typ*a .         -      . tl.iO© . -   * 
a.   Tra»allin»  ari««*   * 

Ci%M   (5   *) 1 *.**» 4.906 t.*» • .*«•   . 
• .   flaar   stand i •« 

.             ariniar t •      i.*eo l.tao *» >••   • 
f.   Otilar a*wiamant         • 

(warh nancnaa,   »M< 
§rindar»,   pmawtia 

.          flagging  chi aal,         • 

.          auaaljr af  cM>r*^>*f 
.          air,  a*y-aeatyl»m» 

tnisal,   ata.) l.*e» M« . 

r " ll.fôï J 1 l.Uo    • 

I 

î!1 

to/a. nmim fllf ¿tilt llf** 

•                                              • ' »naia • «*>•«  af 
• ' •»•••/ f »un «lati«* 

N*MI                                         >i •«*: ' aMMtoi»» • fatali' *  aracti*« '   t»tai: 
•                                                • • /»•chiiw 

j*.   t/niraraal   lathai 
.     cantra-ta-eantra   41 a-. . 
.     tnnaa:   790-3«üOO  mm      . 1 , é.eoo . t.ooo ì.aoe ».»©• 
>.*wt*m*tia   aar««  mochil«« 1 ,to.<»o» . *©.*o<» 1.90« .     ».$©*> 
/I.Sera« catting  »«tannât . t . •.*>© , •.5©o l.4o© .     1.40O 
ß.triii »raas   far  •   ma>*v- . 
.    mal  barin« »f   40   mm      . 1 . 3.0*)© . 5.0OO ,        t.ooe .    ».eoo 
#. Sane It trilling  mnefcin* , 
.     fnr • maximal   hvarim« , 
,      If    K)   M                                            . f .     Toe , t.ioo ice X» 
f.Pramaa »a» • .l.i5*> . t.9®@ 4eo too 

*0.  ethar aa^iaiant   (vmrl • • 
••neh,   a an a1   ta«la, • •                      * 
tawls,  ata.) - .. t.4«o .            -        . -    , 

i..Him 
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tv*, IMI mut' 

?«••• 

• .   Ca*ttiau*us ftsraaea       . 
f»r  tha haat  tra«tin* 
•f   •••tinas   (in  «r*»*, 
*•  »arma   UM   Ih   ••-% 
a*«itjr:    t-l.at/a 
••«ta« 

fc.   Fla*« fear asas r 
».   Pwrtal  criM  (6,9  *) 
ê,   àm*lli*ry H>tm>> 

(claaaiiia Ott»  far 
•ajatinaa) 

• •   aajall   aiaa «mirar»al 
•ntttr   fri Mi M« 
•»•«hiñas 

f.   »*•«• ariMUaa Manias» 
».   trinaina iMchiitaa ait* 

iawala abrasiva  «isa . 
k.   Cabalata  «na*   a«lla«W 

•r  ««uiamant 
i.   »tlkar a*uia«««t   (work. 

••»eh,  «atarla 1   ta*la, 

4 
1 

•ria«/ 
•wähl MI 

ta. 

i.aoo 

fio 

toe 

t*t«Ii 

«•.eoe 
1.as* 
i.BOO 

t.oee 
to© 

t.«00 

t.fOO 

• • r*««ia*i 
/   M»«**»»» 

• ••OO 

4»o 

too 

'•tali 

f .009 
4e© 

ito 

•OO 
too 

JOO 

400 

4. Too —••      1 

tm/h. 

> »Mia . Ca>at  •# 

MHM:                                  ] »iaaai 
• «Mitin« [fatal •  fawwéati— 

> * •r«cti*N ' t»tali 

_ 
aj.Mmrim M eh in«   far 

rallas  »actis* at»al             1 '    a.aO© B.aOO ajo ajo 
* b.B«c«ntrie arasa                      i 
• a.Trarsi lin« arie«« 

ta.toe ' ta.too i.aoo t.aoo 

a r aita   (5 t)                               1 
• «.llaetric allla«t»r 

4. JO© ',   *»*°°¡ l.JOO ' 1.900 

•èsMrs                                             i 
• m.ttmmà sa«rat*« natal 

TW Too' too too 

asilas                                              t 
• f .Otltar agnijaant 

(•»•tarlai taala,   MMH| 

X» «os' S© «00 

•       «Mis,  a*«a*»ia*l 
*       •*«—HOTWf,  ata.)      * «.eos] 

f    aa.ooo -!=!4«°. 
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.HJfS»îîl«.m.!Î8.fîîî!*flSltS-ffi5S-ti.fiît1-tîîîl!.A 

miilî íít î.îîf.îïîî =Îît.îîf5S 

10/5. INHIM -»a» 

S-.i. " . .c*»t •' 
Raaa i *!•«•!. •ci../ . 

•»china. 
Tata li .faunaatia*   . 

.a.  ara.tia«   • 

./ •achilia     , 

fatali 

a.   nati stiva walaar 3    ' 1.500  ' 4.500 
'a.  Gas «jalear aa,«i»«iant 1 •oo ' 1.600 * • 
'e.  Equiamant   far ••• aa- 

•aratian •    ' 500 *         -             ' '     4SO      ' 
'41.   TrmlliM  haiat   (l t)   ' 1 (00   ' 600 ioo •oo 
'••  «aléin«  cabin,  warn 

••nenas !    *  ! (6 ' aao *        3J '     too      * 

Î„.Z:£oo ..m 
io/*. tftn»^fn»' fhtii 

a. Warm »anana«, 
nana  taal» 

». Travailing nalat 
(It) 

1.400 

(00 

1.400 

600 

•OO 

•OO 

too 

IOO 

ï..2:222 sJFü  
10/7. 4»aa*»l? »M». AaaUU f*nir*ii 

*  a. Mana taal. 't.OOO     "l.OOO     ' - * 

.  ».  Travailla« Kai»« 
(It) .      t             .     (OO     .       (00 300 »oo    . 

*  c. Othar aqulavant •    400    *      4oo ; 1       -    1 
f-1:222 I   »oo 

1 



Il 1 
mmé  »«ila'laaa •M  tn*t   f«r «•>«•• 

io/i.   »»IM »h—, 

••••le     . .C**t  af 
N*MI                                                     . Fiaccai .prit»/   m T«t«l i.ftimattion   < >  fatali 

.»•eltiii«. .• aracti«*   . 

-I¿ «•chin« , 
.a« *l«etraatatle     c«l«wr 

cUatrlkvtar y 300  * 9O0 ' '       •            • 
.». Bl*«tr«atatic  »«intin«* 

•«ulamant i *      too  * •oo MO '     aoo      • 
•«• ••••la, «»»il»  «flryin«   * 

h»M«*r •        "        • 900 . • - 

tt a.000 K 300 

tvtalt K     145.099/10 r«*ra • ll.?(0/80 yr» 

K    t.oSI/yaar 

Y«*rly MtartlMiiM 
•••t mt nachinwry 
fvmnctatiM A ••"•«- 
tl*a 

K   tt.sto 

«   li9f 

î 

"•   ê»lîilf!i?5.rs!;î-îî.iïilfl2Ki <ca.ianiati.Mi f«r wj) t« K 

tort****** (c»m»l«t«) 3* 
Anailiary huilai»»»,   at«r«s 13 
Cnttin«  aha» 3* 
J«in:   aera» mattina  »h«» 36 
M«at v-aating ana  «Agina   ah«» 36 
Cala »raaain« and  ah««t   ah«» 36 
Valain«  shas 13 
Lackamlth'* aha»,   a a a« mal y aha» 36 
Quality  central,  paint   ah«» 36 

34 ai 
(O ai 
34 m 
5 « 
13 m 
13 • 
13 m 
36 m 
15, »1 

Vi 
•Vi 

- »64 a" «a*,*/* 
• 730 
=. 864 
- lío 
- 433 
- 433 
«   144 
» 1.396M 

»»   568 M' 

5.500 m 

50 
»5 
85 
83 
85 */*: 
«s 
85 
85 

*/« 
*/ 
%/n 
"K 

. 73.440 

. Je.OOO 
• 73.440 
• 15.300 
. 36.720 
. 36.720 
. 13.340 
.IIO.16O 
.  47.380 

i 

» 

44i.3oo 

Aawrtisatlan far 45 jr«ar»¡ 5-..»Í2s°H.¿KK 

T)M cat»atrMCtian «f  ta«  afflcaa,  aaa>iai«>trati«a «M auxiliary building» 
••M m*  »tartaa «t  th«  »««inning «f  1975,   '•*• th« y lami»« won't  a* fi- 
niahaa  »«farà th«  «n« af   1974. - fana th«  aaMH-tisatiaa rat«a  «f  th«aa 
»ttil«in«a cannât »a  calcwlataa in a«f«r«   1976. 

» <.. 



Ca lew lati*« fer tin amertiaatien ratas af fixa* asseta 

ana euiitiaea ant) that far veaes 

1 
13•    inizi     <Cale»latiea  far   1979)   in  K 

»ereetwe 1   far  the   felevine  verkaheas:   faunary,   catting  awe) jeiat 
• craw  »akin*,   aheaa,   neat   treating ana edging   »ha»,   caldi   areaiing 
ana   «heat   a hay,   valttina   »ne»,   leekamitk's,   aaseaely  thaa*,   eaeli« 
ty   cant ral   ana:  paint   aneas) 

.       Imaleyee: •araan:   . Ceat/year/eeraen fatali                  . 

.   Ski Had  werkera 3o l.OOO                        , JO.000              . 

.   Stai   »killed   " *o too «'».000 

.   Inskilled           " 3© 500 19.000 

.  Technician 9 5.000 15.000 

.  Certificated   engineer 1 13.600 S7.2O0 

.  Maintenance   utecaanie» 4 too 1.400 

.  Material   handler 9 ,                %©o 1.100         . 

.  Cleaners * 400 l.Voe 

. Quality  cantr«!   inepeeter» a 3.00© ,              4.000             . 

. «eainiatratieai  aaat U.000 

L.  ,. ,    •     • 

»1.000 

U   —    !   •    n,    •                 J 

fatal   aaati K    l%5.aoo 

Pmr—mmml   f*r th« Itrf«*'^: 

Skilled »arkara •O *               1.000            ' '    to.eoe 
lami   aki lieti   " 14 *                  *oe 1.400 
1'nskiilee           • 13 JOO                " T.500 
Technician •             9.00e          ' »0.000 
Certifiai  engineer •           13.*oo 13.600 
Maintananca   ateeheniea too I.IOO 
Material  nana lar *                 *oo *00 
Cleenere *                %©e i.aoo 
Quality   teatral   inaeeetel 9.eoe 4.000 
Aaminietratle*   east* *                  té.OOO 14.000 
Clark '               1.4o« l.Voo 

Manager la.OOO 14.000 

TK-T 1    »8.700 

la  aartain  ta  ieereaee 

•et» : 

19»  Sanerai   •»»•""•"]. 

 YîîK^Att 
a.   Insurance Vr® 
».    Maintattaaca 3.10» 
a.   few«   eerelea- 

aamt   aatttrial- 
ti a« 3.000 

4.   leni-fiaed 
aaaata(taala) %.4©© 

a.   I>raeaa*ra 1.30© 
f.   Advertieeeat I.6O0 

t: fcrTKlaixat,}:288 
î: tr.^n^,       1.500 
j.   aWnariea 5.000 

tataUI^-.lo« 

Hin.ftc)ri%wi 

9.10« 
1. 

i 
e 
908 
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propose gj-.'v |»t-'y A¿rie^f» 
1ST£AJii^*»£JX/a*AilXl5. »"r-cshops,  with cutl ine  oT 

VIA. 'i!.'].1*l 

-«ri.ultural  Machinery   an     i  pimenta   -   .houli",   they   a«,   t»ûn 1 
tool»,   e»i,al  or   trnetor-d-o«   ir,4,l£r,cnt«  -   *rc   «.*•ctC,    ta 
b«  attrition-resistant   anrt  oí   lone   life,   constar•-   that 
thay   aro   exposai  to   consideralo   physical   an*,  mechanical 
tacrine   forcea  Murine   t:lc   cultivation  of s  il.     Thcao   be-erin- 
force.   .rt   cipecinll,   cnnicerable   in   ti*   lidian  htavy,   c r/ 
an<"   often   £ritty   »oil   conditions. 

Con..«.«cntly,   ,cVi.^l   -.arts  of   t!:_   c.~ricult«ral   machinery   .„.- 
i:?l*r.;ents    (e.C.   ploughshare,   furrow,   h«rro» tine,   subsoil 
í"Ífo»   «»**riate  axle,   etc.)  no well   «a   »o,,c   finished   rood. 
h».,   ipatìc,   bu.h   clearing  knife,   h-tehot,   etc.)   r,ust   b. 

ferccd   in   order  to   • .c>.e   the,    har.i   and   lonc-wearinrj. 

For   several   technical   reasons  r.  bl,.e!,s.7,ith's   »hon   i»   a'>S~lutolv 
»•••saury   for  the   production of   agricultural  machinery.      This 
i.v.stncnt   is to  bo   eowiCr.,: a.   cU,:ent;ry,   .specially   if 
v«  tat«   into   account   th;-.t   this  ^ul'   îe   Zanbia».   first   Mac' - 
ar.ith'a   shop. 

to  prod.ee   ««rtain   pert,   by   forging   cnC   orally   by   olastic 
•hapinc   ia   r.-.uch  cheaper   than shrtpinr    by   nacr.ine   tool.*    25.,. 
th*   production of   «   scotch   cart'«   a;;lt.   M(ii3   ajout   5   „„uro/ 
»Uee   »y   »hapi«:  by  ruehinc  tool,   an"   about   S-3  r.inyt,./-,!   «, 
by forcing   in tv,c   stt.pa   in  a    ie.     1,0,• production  tcchn.lo  y 

iHn";tabJi."hP1,inC   "*   ; nehin°   t001   be   ZrAy a»lluC  wh«  " 

Greine   i.   the  r.o.t   economical  tnt'.   suitable  nnnufaeturin- 
procc.s   for  the production or agricultural  tool»   an- ncr.hinery 
r.auirin;   great   tr.ushni.ss   rn.'  lone   c.ur.-.t ion  o'  lifc.   thi» ' 
t.thnoloEy   being  cheap,   ,u   .:,   accurate   ani  fore-in-   the    struc- 
ture   of  the   rev nateri-1   so that  the  product  will   bo   eonsiC*r- 
ably   .troncar  and  r.orc-   conpact   an--,   v-eâr-rociatin 
¿itrabl«  tilgte. * • vi- no ¿ 

Furthemoro   it   i,  ßlso   i. portant   to   consider   that   this 
forcinc-^chine  is  very   suit.M,   for  nasa  production  or   soar. 
parts.     Thi:m*;  spare   parts   will  ' 
artisans   ir.   th*  futuro. 

bo  çpod   for supplying   ti 

It   is   riso   tho  ri,:  of   UNII»  t; provi,!c   technical   advico   for 
the  Zcbian   fe.verK.icnt   r.n!   thoa*  c.::p. tfcnt, on machinery   to   ¿* 
•hossn   correctly.     Tor  this  purpose   1   .houle'   li   e   to   statu 
•ou.  of  the   .,o»t  important   rcquirencnts   eonccrning   the   forcina 
rechino.     Th*   f or^inrj     achina nucí   be   able to  co   th«   fol lowing 
four nain tns!'.si 

1 

>;<m. 



.•arino   f.a.-   nlieirv,   r.n<\   tuminç,   oi"   t.:-..   • itet n   v>   '.*   forcer! 
t\c  h-r.-:. cr  cl: J« 1-'  at: y   in  n   loear;:,   -v:--r    lo.iUie^n   (a;; .inst 
rccirVnt»)} 

if  vc   *'CBt   to   i;rcun   tl:c   vr'-.-i'iiC':   ?.   ".inr.t   the   rnvi!,   the 
rr.n  cl.o*:!1   etay   let   Jr*Ti  -.a   tl".e   w r'-.-jioer; | 

•¿ria.;   r^r:;ir»'-, 
:-.IC>C:-BI 

r  s'.iulc   -lerîor::   clttrnnt* 

th*  rx.   VîUUI '    >e  e:>»'ucU-.'.   ¿îlu..;'    a>   th.'.t   tac  «¿i^uf   »"' 
1-v/cr  ; r-.rte   o "   th¿   rie   cannot   .î^v.   eoi-^ire'".   t-   *t-.«h   othwr. 

In   er   er   to   giv«   a   e'.i-.ncd   c?  choosi.n,   t^   ea-ir-etc-rist tes   oí 
tlirei.-   '-iff^ren4-   '/in'r   of   fore«   s!ir;   .'-r*   eBv.r t.-i-at«J   h*r*t 

1. :-ixo."   i;jfci'flti ' 

2. vit!,   de 

J»     blfte':a>:ith'«   »hop  for  the  p>roi'.v«t ion of   nericultur .1 
i'.pl« •fentií. 

fro "iwtc   ta  Î3« :i?.nu>.eturii('  arei     -jlca^isiiRro,   furrav,   !:nife 
«rilter,   reversing   lever,   »ne,   ax* t   -ie.-?::et   bush  Ititi.*«,   ral« 
hf.rro«' tine»,  hr.n, -operato.' veoc'tr,   «ic.U,   foriil inc.- 
èi»tributor   »paon. 

ïfcàiL f  the   blr.c.a.ii.t:»   ahjjj .rty     ->* P-«/-j* 

Hixe '   o;)orr.tc : With  èie Fer  ta* 
production  of 
r:,rieulturf.l 

•Äli^'itnt»  

"..'ei-ht  ci   th*  piteo  to 
b¿   f-rc'-:'   in  tr.e   C.".JG 1-1C0 
of   irto   for&inc 
r. oui "'er.,   in  '.'.r 

"eir;at   of   thc¡   pi^Cü   t > 
be   lorrfcd   ir.   t'ie,  in hç. 

Chr.rr.ctcr   "Í  the 
pr ~ ¿%ict i^r» 

0.5-li o.i-ic o.a-5 

piece;   or r.« 'ii.r-. an J. lc.rco  »crico 
«nail   sc-ri.-.l 1-rc.e  a« riti 
prrx'.uctlen pre c'uet it.*» 

rrcc!utiion/yt'?.r   in 
t/ywar 

3,ooo-io,oco   2,00c--;,ooo 2,000-10,000 

1 



r 
Kilt--.'   ipíft. with   <f.im 

J 

'ieisht  of  the   fror 
-i3ulc:in:;  ¡:a-;¡tr'a   r"~ 
in kg 

Uei^îit   3f ;.-:;tor   .'ri- 
ven  ^nt'UiHvtie  iia.u:.<û-*0 
rar:   in I- 

'..'ci ¿ht   -:f  die  ha.rsr'i 
ri..i   in I-.- 

'. "e i r, ht   oí   pu » h- _; u H 
hr.r:.".cr'o   rr.:.'   in  !:c 

'./•itht   of   the   i'ro,)- 
hr.r.r-.ar'a  ra.i,   pro vir'«:' 
vith   «trap,   in  ":r 

l*r««BÍnc  í'-jrc© oí tha 
il*»h .irtä»,   in   t 

Procains  io res   oí  ths 
iceentric  ;jre«s,   in t 

r>e»»ine;   forma   r--   the 
írieticncl   nrcig,   in t 

13O-1.5C0 

>00-3fOOO 

100-200 

Si 
i. 

Suriftt  of  the   ehr...ber „   _   „   _ 
kiln,   in r.* 

Suríret;  of   t'ic   brtr.ch 
iwrnaefe,   in   ... 0.1-1.O 

Cnpr.tity   cí   the   t :-riv- 
oli inr   furnace,   in t/nr 

lurfceu oí  the   roUry 
farnr.ta,   in   r.-.- 

C&pfccity  oí   the   contact 
her.to    or   induct i'.:i - 
fumato,   in  ";*' 

Capeeity  of   the   íJC-í:.: 
trc.nv,   in t 

Ct;>c.«ity ci   tho   err.nt 
cri".;e,   in   t 

2 

3 

11 

k 

C.":>r.city  ci   the  h-.nc'- 
o;>err.tf     rotary   errino,  0.5-1*0 
in  t 

Haní-^/crntfc;'   t rol icy    m-ccianry 

ïltctric trolley * 

for  tho 
;;r3('uttion  of 
erri eul tur ri 

75-750 

500-'Mooo       500-4,00 

5,000-13,000 í,000-13,occ 

50-1,000 

io-300 

0.1-1.5 

0.02-C.l 

6O-3OO 

50-20O 

50-200 

O.Î-3.0 

o.5-2.o 

o.Oi-0.3 

I.0-3.0 

>C-íOO 

2 

5 

a 

5 

»cecaarry tiectse^ry 

i 



„<•: • 

1 
J.íxcc': operated with die 

Tor the 
production of 
agricultural 
ir..ilo -.e;iL.3 

p, î/icth   of  the   :.p.in 
" J2 vor.shop,   in  :: 

to 
'¿ -£ ?rte   heirht   un'.'.er 
- g crane bri'co in 

3-1 a 12-P.C 

•:-io 

8-lS 

7-9 

T'-.o   estimated   capacity  of .the   blacksmith 'E   shop   shoulí   bo   fro:.: 
about   .~OG,COO   to   1   ..:illi'.n   forbii»',:   operations   per   year. 

One   will   hr.ve   tc   ta'c   into   cansiderntion  several   requirements 
before   rr.akinr;   a   choice  ¿.s   fr.r  ns   the   purchr.se   of  Machinery 
and   equipr.-.ent   is   concerno.'.     E.g.   the   soil   conditions  en   the 
frounJ   whertì   the   sotting   up  of  tho  vorl'.shop   is   concerned;     -the 
effects   cf   the  oscillation   cause;1   by  the   forcing  ràchine   on 
the   surroundings,   neighbouring  houses,   etc}     tho   price, 
possibility,   etc.   cf   the   —.achinory   to   bo  purchased.   (co::r:crcinl 
nr.rk.ot   research ) . 

These art the reasons why tho pr.rr.netors, civc^n above for- the 
different types of machinery are air.se'. at on a basis only for 
a  subsequent   technical   study,   for   the   technolçical   planning. 

The  uain  basic   condition   of  ¡-ass   production   is   the   forains   in 
c'ie.      Tho   production  of  agricultural   tools   and   ir.plc. ents   and 
the   forging   in   die   require   hammers  with,   quick   power   impulse, 
rather   than   slow ¡machines   like-  the   forme-press.      As   I  said 
before,   agricultural  h ant.   tools   ant'   spare  parts  imust   be   hard- 
wearing   as   they   r.re   exposed   to   large   bearing   forces.     The 
touchness  of   the  material   is  ensured   by   forgine;   in   ¿io,   as   the 
ree'  hot   steel   tries   on  the   shape   of  the   c'ie  on   the   impact   of 
the   st rohe.      Tho   amount   of   steel   put   in   tho   die   is   always 
creator   in   volume   than  that   needed  for   the   filling  up cf  tho 
die,   therefore  tho   íorgsí   piece-   will   be   moro  compact.     The   '.• 
structure  cf   the  natorial   is  ior:ic;  very * quickly   during 
forcing vhich   enables  it   tc   meet   the   r.bovo  requirements. 

«uxjlicry  f org_inr jvlants 

1.     Forging   tries   placo   when   the  raterial   is   in  a  malleable   3tate, 
i.e.   at   a  very   high   temperature.      Consequently   e   furnace  r.uct 
be  set   up  in  the  blacksmith's  shop.     The  primary   condition  of 
a  çoo-Z   furnace   is   a   minij'in   formation   of   scale»   (it   wears 
down   the   die   very  much),   therefore  tho   atr.osphere  of  the 
furnaco  must   not   bo  oxidizing.     This   is  vhy   it   is  also   impor- 
tant   that   th.e   work-piece   should  not   be   in  the   furnace  for 
lonrer   then   is   absolutely   necessary,   tho   atr.ior.T3here   of  the 
furnace   bein~   nore   or  less   oxidizing. 
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2.      The   compressor  plant   su, plyinc   cor.^rccso::   air   for  the   forcju 
shop   (for   the   bio vir.:,   oí"   the   die,   for  the   door-movinr   rolls   of 
the   furnace,   etc.)   also   provides   the   complete  vorhshop   vit h 
compressed   air,    (o.n.   in   assembly   shop:     hand-drillino 
machine,   scrci.dn;;   machine;      paint in-;,   shop:      paint   distributer, 
etc.).      The   capacity  of   the   co.-.pressor   cannot   le   specified. 
until   the   detailed  technological   plan   is   ready. 

Construction   refluire :nt 

1 
that the rato of he-tin;; should not 
If it 6us, i.e. the difference 

of tho \¡or"'--piece an' that cf the 
¡iurfr.ee of tho vor/.-.-icci. would ret 
•..hile the insist of it v-uid be 

r¿cess cov. là easily result in 
strain.  The outside, warr.er 

vould stretch better than the inside, colder pr.rts. 
could lead te fractures or te the brcah.incj off of the 
cutting cores (ploughshare, hnifo coulter, etc.). 

I mention the above requi rer.eMt s in o raer to show some of the 

The second conditi.: n is 
exceed a certain limit, 
between the temperature 
furnace is to: bif,, the 
overheated t:o quichly, 
heated more slov.'ly.  Thi 
considera 

if. 

;tr; an parts 
This 

precise procedures vaicr. are to be followed, as cmey arc 
necessary fcr the perfect technology ler^xnr;. 

The different minds of furnaces, indicai co in the first table- 
or* this chapter, can also be di shin ou i she à according to their 
need of combust ible material.  Tobin; into consideration the 
energy base of Zambia, the relatively cheap electric current 
would effer motives for usino electrically-heated furnaces 
(electric, resistance furnace, induction an.' contact heating). 
There are also furnaces heated: vith liquid fuel (maz-ut, ras 
oil) or vith cas (natural ;;as), but these latter ones cannot 
be recommended because of their beino much more expensive 
than the previous ones. 

The electrically-heated furnace, e.g. induction hcatin-j (by 
generator) is much quicher than any other bin' of furnace. 
Its great e cano;.-, i c a:'vantage is that, ovin: to the short 
heatino up period, the formatier, of scale is rather limited 
which ensures a noolioiblo loss of material.  The use of this 
system mames tho forcing process very fast, especially in the 
production cf agricultural machinery which consists of the 
larce scale production cf parts cf tho same size- (plouchsharos, 
harrow tines, hoes, etc.). 

M 
hl 
Î] , i 

the r>rrje Owing to its heat output and flue çjas pollution, t] 
in a separate part of the building 

;acicus, bricht an.', easy to 
shop must bo accommodate-: 
The shop itself .must be high, 
air vit h natural air draurpn.. 
used in the forco shop if ine 
the foundation cf the foroes, 
the same time as the foundation of the vorhshop, './hen there 
is no restriction. 

Artificial airing must only be 
itablo.  It is important to make 
requiring important depth, at 

Í 

1 
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The ¿ata in;'.icatac' above arc vali.! only when the cinicur. 
depth of foundation ia ncconpanioc by n »oil of «¿equate 
bearing cr.yccity. 

foundation 

Tyne I'i.i nirr.u.. Area  of Vo lu no 
Charac- :1c ;;th   of bearing of the 

Kc.:-.ïo teristic io unclr.t ion of   the foundation 
voifjht  ci" 
rar:   in l\ç^ 

750 

in •• foundation in ti3 

î.c-chanical 2.3 -7 20 
pnou...atic 1,000 2.: 12.4 35 
ha_-.r.ier 2,000 '¿.2 13.1 55 

•    3,000 5.0 16.0 ;>o 
3,500 

5C0 

5.3 

«• .2 

i:.o 

5.5 

95 

Drop 12 
ha^r.r.iar 750 2.4 6.5 15.5 

1,000 2.7 7.4 20 

t 
Flash' prcas 150 1.2 3.9 4.7 

200 1.4 3.4 4.G 'À 
300 1.6 3.5 5.6 
350 1.7 3.5 6.0 

A 

I 



'.''hen  ;. anufac t urin j   a~r iculUi ral 
tht.ro   nrd 

o.chir.  iy   .".nd   i;-<'-Ie .o;ot r f 

.1   iKwtr  of   sv. ; '.ist i cat i..'   for:.   (   . j.   shifting 
tîcvica   cf   the   t'.'o   furro-..- hcl^-turri   ,'):.u';,ii,   wheel   c ._•;•. tr-.   o" 
plouçhs,   scotch   carts,   etc.)   v.'-it'-   'ill   rcqiiiiv   the   -.uic'lia''- 
o.ellt   of   r.   snail,    :r\ i ;:ed   oix-atod    .")iiii(';7   for   f'"oy   iron   ^f1^   stc.^1. 

Ir.   Zr.nbia   there   nrc   r-'y  tw   .'jun.'.ri^r,   '.:ìC   1 u   t'o.   Cc)4.-:)f..rht it 
p.nc'   the   ether   in   Lus.".';,-•   (F  un-'ry   S;.l/ar;o   tint".   Gu.;;;ly   Co.    Ltd.). 
The   foundry   in   Lu «ah a   '. c   ,'.l.\'at";   ovi.Tt'¡í'.rr;>.(!   air'   '.hat   < .?   tho 
Cepyorbcl ;   vorhn   -i:iy   Í: r   Cht-   ..iiioc. 

Thus    the    foundry   prr.v^o.'.  tj   '.)..•    :;i t    u;:   at   Ku; -,;^   O'uld   to   the 
third   ono   in   the   country  and   hers-dvf,     a.>uf aclurin •   parte 
nceossary   fcr   agricultural    lac.hinery   ant'   i.     le. ;o»itr.,   It   could 
also   under ta'.c   co: i. .ission vir:     (e.çj.   f'rr   tho   contrai   r.r!'.."!»,: 
of   Ztrbia   Railways   at   Kabw•,   otc. )      If   th_   foundry  vere. 
operated   in  t-.;o   ehiftn,   its   invest   ont   coste   vould  b«   r«pnid 
in   a   relatively   short   cerili!, 

Precur.ably  tho   followir.r;   ;iartE   should   he   nanu^acturod   by  the 
pro:>OEtid.   Bnr.li   íi'n'ry   in a  vh^le   /.ro ;'uet i on   yt an 

f   vheo!   centre   for   1.11<-Wjlia   (0   1   kg)     Ç.3t   r¡rejr   ira» 
« MM     ri-iocrB   (Ol.aio-)    *«6*        H        " 
" " "      tiokrs   (ÖO.0J-0, )     O.ft » " 

ct-îlulftr  vhtoi   "   8o...'rr.i   (Oo.^hr;)     2.0t   ctool   east 
Chiftinj   d.;vic      of    f.:r-       f^    r>. „ >      7^t „ „ 
furrow  hai'"-turn   ^>1 .u;,ii 
vhfcol   cmtrt      f   r. r.ny 
si do'   cultivator 
running  v! col   contro   f^r 
rol lor  pi' udiu 
lifting   dovico   fjr   tío 
ridjors 
vhool   centre   for   svrtch 
eartn 

9,300 pieces C 

3,500 H M 

l.ooc M W 

<*,ooo H H 

a, 500 M r 

j,000 » « 

1,€C0 H n 

300 n « 

60O M w 

*'¿. y 

(®t.3-j) 3.«Jt troy   iron 

(02.5-1) ^.Ot steel   cast 

U':.0he) l.?.t          »            » 

(Gij.ou:) i.ò-t      »        " 

Acetre: ing  to  tho   character of  tho   product,   tho   foundry  vili 
standardize  production   so  that   ihe   ; roparat i-n  of iionh'a, 
the   ¡licitine   v~  . ;etal,   the   cadtii*-. 
si:.:ul t ano our.îy. 

o.r;tyino   nr-j   <!ofi,: 

Technical   equipment   cf   the  riixcd   operated.   f»5un.*ryi 

c*     ''fclt.inr,   fciuijocöti 

Conaif'crin^  t'iat   the  prico of   olectricity   in  Ztxr.hlc  i*  very 
fcvcurahlc   and.  other   sources   of   tn..r;y  are   i~ti.rt{t!   int.^   tî>e 
country   (cr.   futi   oil,   (,ac,   co'r.e ),    I  can  only  ¿rojomc   thc 
usc   of   recitine   ec:vi¡>:.:ciit   o 'crater';   vith   electric  r.rc-lio»-¿« 
This   can  ho:      (r )  unt.^iitsj  arc-li3*.i.  1 ¡elt inj   furnaco, 
previcet'.   vit h   rrc.ph.itc   etichi;;      (^)   thrt^e-phnrso   arc-li^ht 

1,] 
|>1 

I! 



-vl,|aj   fumar      ;      (e) ,\ltiiii   furine.-'   i.rovi'eè  vit*   are« 
lè^ht   a«t.   ''i'tto.nL'etroíxB 
;;..Iti»g   fwrno.Cv:    (H  i'oult   in   tyt)¡      (e)   i.'eltme   .Turróte 
provinoti   vi:1.1    -.rc-Urb:   an.    V .t toi i-e 1 .ci r" .'. \      (« í   are-licht 
: ,;ltÌF>-j   iurr.ace   »-iti:   LIM 'tec LVL    hr-, t. ;. «. ¡ j-hee.t ino . 

Fro:"   r-    Ti'.;   t;-i uc    .urimedi  tóv   il-ct   •-1 *   ty;n-   h .".a   tir   &r»t 
f....UtLs   f   r   eeìtinr  si,ci   cum '   irr»,    ;roy   eacit   irn   ~>T   e,u«lity 
r.»i'  ¿T >c ' 1«   iti.-   I   easti»',. 

C • nait'.^riRCi   tha-   ì'.M  f«"i»--i.:ic   unnlysia    >u» t   be   uni   orior  t^ 
invest.,ur.t,.    in   :'r.Vr to   »i e   ho<v  ou*1.   •«-. ir. ììì;Jì--n  vor*,   can   ne 
dono   in  the   foundry   boiei.lett  tin    frew^ry »a   i wn   re-ruirenentü,    I 
r.-.   in/icr.t in?   !". „rev/ith   a > ¡H   titrai ter ist i e   c'..ta  of   the   «re- 
li jht   lwrnac#a   rf   Cif °*rmnt   or«.-¡,   £ i vine;   in'orünt ion   '-r 
finrl   inviati-.fini e.   ;>lonninr¡!   »*'•   following   paye. 

the  *leet ror"e   regulation  can   be i      e>l*etric   •   ..ic'chaniee.1   • 
tleetronie   -   hyc ro.ulie.,   etc. 

Th«   fi'inaM-bot'y   tripier   revi«*   of   the  «re-f «rn.-.ce   car.   îMê I 

riet'.tnieal   (vit'.,   tltctrie  t-ngiue)   -   hy'raulic. 

¡i": heb»   of   chcr^inri 

. Vy   haue'j      r.«jti:i»_   ef'ieiency   of   an.jjily *3'/» 
• by   «lee* rie  «rane)     raxir.u.i  f.itiíiK/  o/   8»jp;>ly ftppr.   '¿5% 
- by   »lipway,   tripsins.;   the   furnê.eo   '.-y   '.5   5    "        " 5*^" 
. «7itii   '.Lie.:.t^¡     r,ir.-.:ini*r   efficiency   of   «upply ?5% 

The  fir:::uetijn   of   fe-eel-eaat   in   converter   require»   cheaper 
in*e»t:-üni   and   its   running   i»   r,l.:;.   »in; 1er,   but   the   quality  ®f 
toi»   «teel-east   ••culc".  be   «.he   vo.,rt.£;t, 

Iren hí:3   R   rei-.lively  1)-.,'  ncltin-o   o>int   aro.',   thi»»   ita   r.eltinr 
in the  flt'ctri«   r.rc-furnacf:   i.-utos  no   difficulty  am',   requires 
r.o   so-ücin.1   Irer.ïoiïiii 

It  p«Bt   Le   talion   into  f.tcouat   that   the,   ehe.ieal   conceit ion  of 
tot.   iron  veul-i   eh'.noe,   to   a   cer-r.io,   extent,   t'i-.rinc   :.eltinçi 
the   silicon   r.nO   :. .?.n;,¿Vter,e   cente.it   c.   the   iron   ir.-ulc!   iaerüßio 
en'", trr.t   cf   t'>c   c-.r'ioîi wuli'.   Blight ly   inero-.so. 

T!i6   carbon   content   of  tin   ire?»~her.t   er.n   bo   eoeoeese."   en 
ourpiso,   by   :<.'-.i ¡if,   clcol   cerno.     The   less   in   F.ilic   n   end  nianoanea© 
cin'bc   .'ecroano !   by  iulèiiv.   mif fielen*-   li-es-.t   no   ¿or   ec   ri f icc.tion 
r.nè  '.••/     nsurin.;   sufficient   air   for   tho   neitir.r;. 

*hr>  pho»;;horus   content   »wv.lv1.   ntr.y   f.i:;ost   «nclix;^'   r.m"   the 
inerer-.se   in   eulvhuric  content    ' n  nt-eli-jiMo   in   the   r.rc«:un«co| 
in the   case   of   coro er   fnel-oíl   he .-.tine   the   sulyhuric   content 
vould  tonsi^raMy  c'nn--'   r.cco.-e.in ;   te   the   cwl-huric   content 
c."  the   tc-.'juitiMc,     I  c'o  net   »/ant   to   ^ivc   e'ctnils  here  on 
th« roltinr,   .¡roc.r.s  of  tho   cliille.'   caot-ircn,   but   it   nust   bo 
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1 
....nti.rwci  that   it»   surcharge  ...»**   *•r^'    ^tJL   !«..-«„. 
¿•'init*.:-   a.'.v«nteCrous   sine*   it   contributes  to   tU   .t.-r.e 
-cnt  *f   tr.e   c-flAite   granularity,   thus   increasing   t..« 
.oUct   y   .Î   "the   .hillrc:   eas,-ir.n.      Ther,   arc  ether  «c-thod., 
"i.   for   the   reflation   o"   the   oraphU's   crystallisation,   fo. 
xoo,   it». »_.atLn,|   vit i   .errons 
dietrib-jtinc   it   excr   -.rly   -"»el/   U.c..   wr.atin. 
.ilicor.,   rtt.)   :.«t    this  .-^t   be vou.,0   •v.t   m   retail   in   ...e 
production  tecli.Tolocy • 

~e'   castin-   techncloey  Has   sev.-ral   l.,wtant   diriersnee: 
rTT'oTYbT'chi lied   cast-iron.     Steel   has   a   hi£,.v.r 

• i«       -..„i,,-  «f   ••'--»   «ttel   tf.'.cs   place <    uir.c   than   iron.      lee  ¿usine;  ef   '-•--   »"-t"-1        ,    - 
"above--, ntionr.d   electric   furnr.ee   which   fcinc  e.   -urnaco 
s   the   be:..t   quality   stuoli 

The ft 
fron t 
r.f'lt in 
in the 
asnuro 

It   is 
»in ine 
result 
tonscn 
bind o 

i-.portrnt   tbet    tle   electric  nrc-rumt.ee   r.ust   hr.vc 
of  acid   reaction,   vhich would   prevent   tho   cross, 

in-   'roi   t;. :   ntltinr   of  the   steel,   fro*   sticinc', 

A 

•j'jnt i»' it    i: '•ar.ier   to ..«nnfacturu   i.ouldinfs   in   thiu 

furnac 

Irere   aro  «-versi   T>ossiVa   wr'.-.ing  proctsaes   .'or   chore   tn8 
sf   .terl,   re.   th*   manufacture  of   ste.l-cast   in   th»   ^^trie 
furnace/but   the   r«l*ting   detail*  «u.t   he   Wr!:od   out   in   tne 
production  technology» 

•ention rust   b,  r.adc   or   tho  fact   that   the   rounh   cant   structure 
io   characteristic   of   any   kin,  of   steel-cast.      In  oreer   to 
achieve   a  pr.lu.r.fia.r.ont,   tho  steel-cast   ,:u«t   fonerai   y 
hert-treated.      The   heat-t rect;,ent   consista   of   grain-refining 
heatinn.     Cn   the   effect   oT   this  heating   tho   grains  yould 
•oeeo-t'conDidcT^ly   "iuer  ani. the  esPnnoion  and   shnn-ting 
pover   of  the   cut,    r.nJ   even  its   solidity   would   increase, 
¡.•lieu   ir,  an   ir^rtant   ntan.-.oint   in  the   case   of   the   parts  o. 
agricultural   i.;ple.,unt3,   exposed  to  rc:r.ar:.able-   attrition  anu 
bearing  forcer.. 

In  the   cas.   of   stfcl-cant   with  thinner   vail   (about   10 .-.in  thic'.c 
with  0.1% carbon   content),   „here  tho  p.icro-st ructurc   io   not   no 
rour.h,   ovine   to   tho   quic'.:   coolinc  doua  of  the   thin vallea 
ce«,;,   the Untine   is   generally onissible,   but   even   in  tnis 
c^st   the  cast   ¡.mal   untcr£o   a hcat-treatr.ent   releasing   i „   fron 
the   stress   and   ctrr.in. 

The   ca.^JillL. iTPAJ¿S.; 

Th-u     are  the   negative   for. s of  the  parts  of   agricultural 
ir-.ñlenentn   to   beV.anufactured.     They  can   be   prepared   o.   Band 
o/r.otrl.     Tr.i:inf    into   consideration  that   in   the  new   agrieu*- 
tur?l   machinery   factory   proposed   for   Za~.bia,   the   ow.io   part 
vili   have  to   bo  ciamtfacturètì by  nasa  production   in   large 
nunbers,   for   several   years,   it   is  advisable   to   une   notai 
r-.oulds,   in   snite   of   the   fact   that   the   cost   of   chapino   ane 
production  of   tho   notai   mould«   la  hioh.      The   use  of   thoo« 
notai  rouldo   allows   a  production of  larger nur.ibero   at   a tirae, 
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vliich ;.a':es   it   p,\y   r.r.c\   thi re   is   no   neec!   t J   c'o   the   comtlesc 
oporatio.is   necessary   Tor   L!.u   prcpp.rntioii  o;   Kf.nd     ::oulcÌ3. 
Also,   the   us;e   of   Metal   .\'i'.:h!3   cloer;   not   require   specie! 
qaaliiications,   which   in   th.    caso  when   i-.sinn   sancì   noulc's. 

When  ¡..citine;   croy   iron   it   . ,ust   r.luo   bo   lr!"er:   inLo   consi ¿ler- 
nt ion that   the   notai   ...owl;'   conJucts   the   h;-.it   norc   quich.ly 
than the   sane   run",   thur,   th..   •.;?.tt rj.al   of   tho   nould  will  have   .MI 

cfTect   on   the   texture   of   the   crv.c.      For  this   rucscn   tao 
r.ouit's r.-.usi   '.«E   liner'   with  fireproof  ..ir.tori-;1   vher.   cantine; 
rrey   iron.     Tho   ca»;t   can   touch   the  ::otc-.l  »oul¿   itself on 
places whore   ve   \;ant   to   have   a   firr.;,   cer¡enl i te-bonrinç;  struc- 
ture   (ij.g.   th.;   boring   o.*   whtel   centre,   the   oupport iiv¡  surface 
of   the  shift ine   t'evico   for the   tv/o-Tur row,   half-turn  plourh, 
etc. ). 

On  the   surface   whore   tao   contact   vita   the   rr.ctal   ;noult!  resulte! 
in   quichcr  cool ine;   iov¡i,   there   will   be   r.   fir;n   crust   developed, 
but   tiio   cooling   speeè  of   tho   inn^r   i>nrts   is   nn:al.l   for the 
c'c-Vtìlcp. iont   of   yrey   c:.it   iron   by   fallout    :f   e.raphite. 

Fror.i  the   technical   point   of   vie-;   these   cestir.,;   proccEses   aro 
very  advantaQeoiiy,   becnur.j   the   hnro   surface   is  wear-resist ig 
vhilc,   ovine   to   the   inn 
so  brittle,   as   i 
ßectior.. 

(Ti y   pe 
co riß i st eè   oí 

Oí   i: tho   cast   ia not 
cent-iron   in   its   full   cross- 

The   formation  technic/.'.e   of  tho   stool-cast   is, in  principle,   the 
Beino  RE   that   of   the   iron-cast.      There   tire   very   important 
differences,   howaver,   bctvccn   the;   Piitc-cliannels,   the  placing 
r.nel  ei?.o  of  tho   cut   of   tho  r.voulc'.. 

In  order  to  r.ia.;o   casting   in  metal   r.ioulds   quicker  and nor o 
productive,   one   ..lould   can  be   user'   for   casting   simultaneously 
several,   smaller   parer,   cf  the   agricultural   ¡ucchinea.     In  this 
ecce   ona   catc-channel   cari  be   usee!   for   one   :..ov:ld,   containing 
several   smaller   noulrls.      The  .;etal   is   then   forvareioc   by  a 
rcr.iifyinc   channel   system   to   the   individual   Moulds. 

As   far  so   the   castine   techniques  are   concerned,   it   is nuch 
r.oro  c'ifficult   to  r.:ahe   steel-cast,   than   iren-cast.     One  of 
tho   difficulties   is   raiser'  by   the   hirher  belting   point  of   the 
steel.     The   steal-cast   shrinks   ;..ore,   which,   should   bo  taken   into 
consideration  vv.cn  calcine   the   raulí.u,   nnrl   precautionary 
.-.¡taouroc  ;-.ust   be   ta':on   r.l loving   the   cast   to   shrink  without 
restraint,   etc. 

Í  «. 
i £; 1 

the curincc   o." 
;t,   r.:uei je   ru o 'J e e 

the  r-.ouîï,   which 
with   oily 

talten   out   fro::;   t!u-   .Mould  when 

When  casting   in   r.-.etal   ...c: 
is   in contact   with  tru    cr 
graphite   and  the   cast   nut 
still   in   light   retí  heat.     The   further   cooling   ¿own  mist   talco 
placo  slowly  to   1 et   a   ijrey   cast   iron   cor.e   into  beine.     This 
is   very   important,   especially   in  the   case   of   parts  of 
agricultural  .iach inery. 
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Theso   factors   lust   be  e-.phasized   in order   to   give   an  idea of 
the   necessity of   ensuring   a  UNIDO  foundry  export   for  the  period« 
-han   setting  up the   foune'ry   and   when   it   starts   to  function, 
for   at   least  one  year. 

Since   I   propoca   the   uso   of   . ctal   iioulds,    thcru   is;  no   need   to 
¿ive   details  of   the   techniques   and technology   sf   using   sand 
.-¡oulds.     When using   sand   r.oulus,   which   is   a   co~.plico.tti'.  procesa 
in   itself,   ir.oro  space,   Material   and caciiincry   (¡loulding 
aechir.t,   mould  drying  furnr.ee,   etc.)  an   vre. 11   as   !.:orc  manpower 
is   needed   than  in  the  caso   of  net al  rvulds. 

e.      Auxiliary   equipr.e.it   an»1,   cast in^;_RggUrLncc_s_! 

?sr   serving,   feeding an.'   toominy  the  furnace,    a   five  ton 
capacity   electric   travelling   crane  is  ncct'et!   in   the   foundry 
workshop.      The r.aterials   r.:ust   bo  transported   when  stocking, 
ncasuring   and portioning.      This   can be  (Jena   by   magnetic   lifter, 
••.".ochr.nically  controlled   balance   conveyance   and  mechanically 
controlled   portion   collecting   conveyance-,   etc.   Mounted  on 
different   kinds  of   cranes. 

In   the   case  of  the   electric,   arc-furnace   with   nate-rial   lifted 
by   buchet,   tha  transport   of  mat orini   can   ho   solved  by   bucket 
transporting  conveyance,   operated mechanically,   fcy  goods  lift 
or   by   transferable   belt-conveyer. 

The   liquid   iron  and   steel   respectively  will   be   drawn  off  and 
teemed   in'.o   a crucible  vhich   can  be transporteti   to  the   place 
of   cast ino   'UJ   

£l  crane  equipped,  with  crucible   fork.     Tha 
crucibles   aro nade   of  st:-el   and   li:icd with   refractory  r.iattor. 

There  are   different   types   of  equipment   for   cleaning  the   cast. 
The   cast   seau: and   tha  rest   of  the   feed-head   can   be   rer.oved  by 
compressed,   air  chisel,   oxy-acetylenc  er   arc-light   cutting 
device   or   by  special   acx:'  or other  equip;'.ont.      The  superficial 
cleaning   of  the   cast   can   be   done  by  different   kinds  of  equipment. 
The   final   decision  r.ust   he   r.-.ade   in the   investment   plan,   on  tho 
basis   of   tho technolonicc.l   plan. 

1 

9) 
Composition  of  the  heat: 

i'cr   chilled   cast   iron this   will   be  determined   by  the   detailed 
technological  piar,  and  the   production  plan   respectively. 
Mevt-rtholet 'hen   deciding   on   tho  location   of   the  proposed 
factory  at   Xabve,   it r.uet   be   tah.cn  into   consideration   that   the 
nines   en   the  Copperbclt,   which   are relatively   near  and  enaily 
accessible,   appear   to  be   a   rather  good   source   for  foundry 
and   stael   cera'). 

Finally,   the  composition   of   the   required   cast   must   be   ensured 
by   the   Mixture  of   crude   iron,   ovn r.nc.  outsit.rs   casts   anj  steel 
scrape   available.     Only   the   ¿-.¡aller quantity   of   ready-made 
alloy   ci.n   he used   expediently.      The  finish«".",   casts  will   have 
to   undergo   a technical   control   before   being   used   (outside 
defects,   chemical   exposition,   vroicht,   structure,   porosity, 



r i 
atatl«  properties,   ate.)« 

Thea«   «r<~>   aii.iilar   to   i;»*^  of   thr   ', 1-i«!:»ni ki *»   wwr'.;: •(*•?» 
vit':  the   <if ¿eranaa   that   in  iron-   -T   th#  saltine   ?*ir*k'.ecí5 
there  ¡'.vat   ba  a   fre«   yic«e  ef   '„r»wH'   a«  Lull   &i   a   ««.Mirata 
r.rmn   for  eaattr.o.      In  r.r'fUtio* to  t:.i«,   thar«   «re  atrial 
refi¡trr¡«r.ti   far   th«   atorlN^   ©f   the   : iettarla! • 

th«   : tit in(,-ar: j»   !uil> ing  ¡Mat   be   . ttaek^r'   to   th*   atore« 
Tï»e   h«irj!¡t   af  the-   trntlrting  r-.Mst   te   ; r*ct*r   thaw   tiiat   at  t.ia 
ivtra;ic   buili'in-a   lai lilnr  •<•>   th*   M--«:.a> i th *a   a*K"».j)   la  artar 
to   «livre   goad,   «j&tvral   ventilation   (set   i 1 la>«t rat iea),   bwt 
the   clsar.ii*]  apparatus   for  tastint   >:nit   !>•   aajaiiant't!  with  a 
appaiai  aaairatar  a»u'    :w»t   v>*  «¡et  u.i,   &i   far  an  poaaiUe,  ia 
the   «wtaié«  hall   of   the   f«i?*c'ry» 

fhaj   ri»«rift'.   of   th*   i^Matry  ia  atii'f  «lay.     Th*   ara-liçhi  f»#. 
»a«a ..mat IX   .x-taai   1< at   Vu-  C*K',  if  the >r..fho» hall« 
•«»»«rat«»'   ' y   a  h*rt»i§»aail?.t«ö wnll,   th*   trcnafariitr,   atto!.ine 
•»il,   «3:.éV'»»x,<r,   »t*.   »f   th«   ui#«*.i«-\|   iemn.ry   <ro.  :..fcltia¡; 
fvrwea«)  ar«  ala<~»  «itnat^;   in  this wart   «f   fctec   wer:.aha» hall, 
a»   that   ¿hey are   «ßsiiy   reaaacihlc   "roi::   c Mtaic'.e. 

ÎWe   rav ^ ft «rial a,   tt*ti   a»vl  ima arra»«» vi 11   :>•  t rAa>M^»rta«! 
ty  rail  ta  the  *4rrrwa¿«*j  X*:w« «Vjri« iltural   k*«f»*»ary lY.clary, 
a*rtlf  frer:  tha  |w»rt   .»f   *ir-*»-i*lr.a*ä,   via  t!v« na* Tare Zw 
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railway   (presently   i<c i n;   built),   partly   fren   the   Coppcrat.lt 
by   the   exirtiivj   rr.il•..•ay.      The   tin! jfu'.inr  Kill   be   clor.',  by   liftiny 
r.arnet,   nowiited.  er.   -.   crcr.'.p-íijVc,   into  a  cnirerrt'   nati rial 
»tort   (of   ir-jn   or   rei i."orce;ì   concrete  structure);      or  into   n 
ruinforciic!  concrete   bunher     n   tin   r.urfaci;  or   sun'-   into   tho 
groun'. 

The-   different   binds   o~   ..ateríale r.uat   bo   »toro.I   in   separate 
bunker»,   on  tin    'aois   oí   ti: :,   quality  ct.rt i x ica te   attached  to 
the   ecnsiçnnunt.      It   in   ir.pjrtani   that  tit   leant   two  '.uml'.ers 
-.re   provide J   for  every   hind   :f   .iato rial   ac   thnt    the   .-.ateríalo 
in   »tech  can  c.lvay3   be   u«od   up  entirely  and   tho   Hevly-arrivet'i 
-.r.ttrlr.1  nuiit   not   be   put   on   the  ol<!. 

It   is   rtf);.:.',.C'ii',oi.  that    the-   alloy»  be  »torce'   in   Cc.rofully 
»epr.rr.tti:  t',ry   !;a^.;s   or   easy»; 

th¿   electrodes   of   the   electric   furnace» r.m.«:t   ha   » torti'   free 
«f   water  ani'   dirt¡ 

The »l^..-rinç f:eíiu¡.;F (li:.betono, "luorite, ur.jntsite, ute.) 
•hould   be  «toree'',   es   far  a«   possible  under   »heller; 

vhiü   »toring   th.    cleaning   agents   (c'.e-o::iùizinc;,    tio-cassine 
unit,   protecting   silt,   chiarine   jas,   codiuo»    etc.)   the  nain 
point   i»  the   espleto   nt;aration of  the  íiíftrent   argent»   end 
their   protection   frar    í'lrt   and  the   inclemencies   oí   ti;e  weather. 

the refractory raterial for the r.re-furnace ent' the castine 
ladle :iuet lie hept under covar and well »operated frori each 
atherj 

the-   auxiliaries   ;~cr   the   foundry,   etc.   (tools,   r/or!;ir.Q   t'rcsccE, 
etc.)   are hept   in  a   central   dep::>t ; 

when    lecic'in^   on  the   ciste   of   the fitero-¡iou3e   for   finished 
products,   th"j   quantify   of   the   castings  to   l»e   stored and   the 
dwrction of   ctorace   ;:u«t   be   tr.!:cn   into   concicierr.tion. 

C3n»iderinc   that   the   propsec'.  Kabwc  Agricultural   Machinery 
Factory  will   have   to   store   c^r.i.icsionc.'. work   besicles   it   o\m 
products,   separate   spr.ee  mist   ba  ecnured   for   thin   purpoee. 

The   inner v/aye   of  the   storoliouae vi.M   tahe   up   nhout   5O/1   if 
the   surface.     Thy   eic'o   trr.ch   of   i he  raii'./r.y   vili   he  built   up 
to   the   «¡toros,   with   a   plat.for"1. 

In   order   to ..ah.e   the   lmi-,1   use   of  the material   hnll'a  apr.ee, 
equipped vith   cranes,   tho   bunhorc  near the   rail-trac!",  should 
net   be   higher   thai   the  plaiforr   itceli".      In   thia   way the 
¿i»tance  b&tveen  tho   rail-tree; an;'1,   the vrall   of   the  bunker vili 
be   reduced   to   a  r:ininu:¡.      It   is  to  be  reccr'nend'ec'.  that   the rail- 
trad,   to  be  uso:'   Tor   the   transport   of r.iatcrir.ls   be   built   so 
that   it  can nerve   the   storehouse for  finished   castings  too. 

•) 

•) 
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T*:e   ip-.co   betvoen   tl.c   sloi-in;   iutiera   f.r. '   ihn   tíaily   portion 
contain«!*,   r»s>   well   r.s   iotrccn   tîit-   rail-traces r.tist   be   ^avtt'., 
so  t!i?.t   public   vehicles   erri   also   uaa   this   soact .     Tie 
')«nl:er   fer  kee.iirvj   i'ust   nr.i1   refusi   < .UEí   be   put   r.ViVf   GIK;   of 
the   uidc-trae';B,   poaolMy  outniCo   tí»;.-   cuvtcrial   hrll. 

Cn   'in'  of   tho   otorc.houco   i.'jout   It    >f   er.stir.c   c.n   '>o   store 
en r.vorr.<,e.      In  order  to  achieve   <>uick  r.rtC  ^rvcicr.   }.i.:v21ing, 
tht   cast ine 3   ahould   )H   ' cjt   in   she. t   :-.otal   \>o^t.vf   equipped  vith 
1¿CB«   mo   thr.t   they   can   bv   put   on   c.-sch   other  'y  for!:-liit   ¿.rue'.:. 

For   inferi-.at ion,   I  w-   CJ"-vir-G   hen-   a   cu..:nr.ry  of   figures  on   the 
storage   veiçht   ant"   r.eir¡át   of   tho   fout.t'ry'a   rat' Materials" 

I ¿tor ir. I Specific gravity irht oí   Btorr.r in  ri 

K> 

ic  gravity     ..cirnc   o¿   ui.orr.rc   in ;. 
t/n* in .non- in 

••.icchr.niatîi' r.e c'ianize-t* 
stero store 

cruJc   iron "-3.5 1.5 3 
cast   iron   scrap 2-2.5 1.5 6 
steel   scrap 1-2.5 1.5 6 
©vn serai) 1-1.7 1.5 1.5-2 
alloy 3-'i 1.5 1.5-3 
cok« 0.45-0.5C 2 2.5-'i 
li:.estone 1.5-1.- 2 3-5 
refract ine   »and 1.5-2 S 2-3 
sene! 1.2 3 3-^ 
eiay 1.5 3 5-3 
e&vc'.uit O.S 2 3 
peat 0.6 a 3 
cor.lr'.uat 0.6-O.Ç 2 3 
slag 1.6-i.C 2 3.5 
ash,   flue-c'uai. 0.7 2 3.5 

» • 

I! 

•> 
Vl/C«     Üthori workshopB 

I have  put   dox/n  all   those total 13  on  the  above worI:chops 
because   they   crc   tho  moat   inportant  onoa. 

It   ia  proposed  that   all  tho  other  vorkshopa bo specified   in 
the Fcanibility  Stuc-y. 
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Conclusion 

After having  iinishec  and  studied  ouch   a  report,  the eueatisit 
is   raised   in alr.ieat   every   ease,   vh?iher   the  development   of 
agriculture  is effective  or not? 

As   a netter of  fact,   it   cannot   be  a   determinant  principle   to 
produce  only  './hat   is  nncictl by  a   subsistence   fa;.iiiy  itself 
(rwrc  than  half of   Zambia's population   are   subsistence  àraam) 
i.e.   to  produce  the   iainii:urL necoecary   for   existence. 

Zanbian agriculture  cannot noct   tho   rcquironunts anJ fulfil 
ita   oblicationa   for   development   if   it   does  not   increase   its 
effectiveness,   i.e.   if   the r.ajority   of   the   population  c3oes   not 
chance  frou  subsistence-   famine   into   emergent   famine,   etc. 
All   the  possibilities  are  given   for   this   chance,   the country 
having  favourable   eli .r.te  v.nC  auffici ont   rain. 

In  erder  to  r.:ahö   uso  of   thoso   favourable   conditions,  rore-   an*I 
up-to-date   hand-tools   and  oxen-tír¿v..'n   i.r.pl events  ere  requirtjti. 
This  t.ioana   that   agriculture  cannot   develop  unless  several 
branches of   industry próvido  it   with   sufficient  good quality 
and   cheap   in.ple.v.cnts.      In  order  to  ¡:ieet   thecc   requirements, 
the   Íirst   stop ic   to   sut   un  a no-,/  Agricultural   ¡iachinery 
Factory  in  Zambia. 

»lavina arrived e.t   thic   •:•:<-.'ilusión    c¿i<l   iiüt'.o  uy proposals   for 
ito   practical   implementation,   I wish   success  and  good results« 
I  hope \rj  otudy  will   be   put to  pood  use   ana  ensure an ir.proved 
livelihood   and  prosperity for all   tho   people of the Zai.ibian 
nation. 

I  tal'.c  this  opportunity  to  e::pron3  :iy   thnnl.a to the  Government 
Authoritioa  and   nil  other  pcrconalitic3   for  not hesitating   to 
give  no all   assistance   and  the  competent   peroonncl,  helping  ne 
to   cccor.ipliüh jy  assignaient. 

Q¡\ 
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