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!·~O Product ·~ty ...... (!".') 
, • t,, e - I A?:nul Sal::s 

(?.'.aluti) 

1 Cast iron Gookin~ Pots 2560 3!..;.. 20 1..:5, 72S 

2 Cooking Ovens 450 37.00 1 50, 7!..:.0 
... 

~a·:Il Bolt ·.'!e'.ige s 1, 20 ,coo 2L:. .cc L 1 , 7'..:..C ) 

I Tractor .•.. :r. ... 85(Sets) 18 .sc 1L!.,192 u. .. e1g.:.,S 

5 ;..gri cul ~u!'al Imp-
lements Pa!' ts 10.co 3-S,525 

,. 
1!i sc.Parts (Vehicles '.') 

Biagas Burners,::=.:tc) L:.. 70 22,9S¢ 

7 Hani Pu:r.ps (Cas~in~s) 100 5. 50 100,cco 

8 Coffin Handles 10,000 2.00 49,CCO 

9 Trailor Parts 4.00 8,696 
10 Aluminium Fittings 1,000 1.CC 16, 5 SC 

11 Room EeateJ.-;:; 100 17 ,600 

r::'otal tu1 .co L·S-z r,:::g ... <' '-.1 

_(2.u) L:.6~ 1 cco 

Plqnt Ca-:)aci t:r 

~arly in the survey it ·.':as established that ~d0 ~11c:-': 0 c~nR city 

exists for steel fabrication, structural steel and constr·;ctir-!! 

elements. So the fabri catio~ '= ler.:ent of the terms of r<;f 0 rcnce -.·!as 

add.re ssed. to light f::;.bri ca ti on am cold ·~1orking. with a li:r.i te:i 

scope for tra1itional blacksmith's work. 

Ini ti"!l discussions were aimed at estsblishing 3 small bronz~ and 

aluminium castiri.s facility in support of the ~reyiron fo·.:mdry, but 

the vc:!'y lo"'' volumes made a revision desirable.'!'he bronze element 

•:ras re .je cted, but alurnini um was retained be cause the pg,ttren e -;_i:p 

-ment fore seen as being alumini :im. 

Some light steel fabrication work· is involved in cookin~ stoves and 

pots, a~.d saucepans. 

~teri~l_ Inout!i 
It hc:s been assumed that lccally available sgnd 8.nd clay ·:rill be 

suit2ble for foundry moulding operations.Some fur-ther testin;;- ma:r 

be necessary to confirm that gssumption, which is basP-d un d8.:.8. 

obtained from the ~~ines and Geologi cgl De1J8rtm1mt. 
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?.~el ting ra·;.rmaterials can be ex~t:>cted to be available ':7i thin the 

country as steel and iron scrap for the initial sta~es of prod 

-uction, there being some doubt about the true scrap position, 

since most of the wrecked vehicles·have been stri:-ped cf the 

major c2st iron components.~luxes for rnetallur~ic~l use will be 

im"?orted.All !'3.'.7 materials for fabric;tion sho; ·r.il:. have to be 

imported.Prices for such ra':'! materi'.lls have been obtained fro::i ~SA. 

~he materials envisaged are black steel, flats, rounds, and sheet. 

~rachine Sho-p ir.put.s a!'e black ar.d bris-ht steel ~J.pto 3C ~~~, :.n 9.::.:ii 

-tion to cast raw material from the fo~r.dry. 

Location And Site 

~he team recor:imends that the to,;-m of ~:.A.PUTSC~, about 70 E..r.J.. north 

of the ca-pi tal lfaseru, would be the most favt..1urel cr-~ci ce of location.· 

The site h3.s no special re q_uirement be~rond e le ctri c s-:rvi ce, ,,.::ii ch 

has been established as ade1uate. 

Project Enrrineerir£ 

A standard t~e of site and industrial building is prOT·O s-=1, ·:ri th 

scope for expansion.The technology involved, and h~nce tne choice 

of machinery is standard in every way. 

t~e 1 ting is proposed by coi 1 i:i~luction process, ·.-ri +.h h2nd ar.:d m.e chine 

moulding .Core making is by he.nd, ·:ri th sh2keout a!'ld. f'e ".: ":l:'. r..P'.' o:' con 

-ventianal methods.Dus~ and fume extr~c~ior. is incl~d~d. 

Castings o:' cookinz stoves ·::ill '1"?..2s int,') an asser.,bly a!"ea in the 

fabri ca ti on shop, 'fJ'he!'a d::-i lling Ol!erations are also done. 

Precision cast com-ponents,e.g.,?:oyno Pumps, will be transfAr~d. by 

ham trolly to the machine shop.~eat treatment frcilitf is incl•.i1ed. 

The machine st.op proiride s basic orthogonal cutting- process P.nd a 

surface gri:nder is "?rovid.ed in a tee 1 room 2.rea ·:rhi ct also serires 

as a pattern shop for the foundry.Some handling by 1/2 ton bridse 

crane is pro~osed in the des~atch area, and larse units of in­

comin£r ra1;: materials will be handle:! in the same ·.79.'J. 

Maintenance is restricted to a sing le operator, lo c?.ted in the fab 
-rication shop. 

:?ab.cication ar.d machine stop layout is es.;entiall? jo"cbinr,, ·::i th 

little ;'!'Oup tech:r..ology O?pertunities.In the foundry a basic meltinz 

moulding, :'ettling flow p~ttern is pro-pose1. 
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Plant O!'C"'~ni s?t:ion 

A conventional horizantol m2nag,,,rr:ent p:-ofile ans·::erir~;o a 

Ge!l.eral Manager is proposed.':'he expectation is that a local 

a::~ointee ::rould se!"ve as the Jene!'al !!:.nag-er with 2 O!' 3 

expatriates operating as managers during the training pe!'ioi. 

One of the othe!' expatriates 7rou::!.:i be a tech!1olosy specie.list 

re sponsihle for training in basic four.iry and. too l:.r:.?". ;!_~nir" 

-s~rativ1=, clerical and 9.~counting s-::·rvices are r:::c:.~lled alcng 
conv~ntional lines. 

~:anno·.~:er 

':'ota.l plant corr:ponent is given at Tab.1} including total skilled 
opera.tors. 

~raining for tre fabrication and machin~ sI'.ops is av2il~bl~ loc&l 

-ly, and is proposed tr, be sl.4.ppli::ented by fe llo·.-rshi-r s to deve 

-loped p:ants o.verseas, 7ri th contin1 :~d tr2inine on site fro!'.'1 ex-

patriate specialists. 

- ;:: 

is li::::::ed ~c 
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A. Project S~onsors 

The Governr::en t of Le sctto re cue sted UlTDP/rJ:~::c to ser.d a 

diagnostic cission for tte preparation of a prefeas~bility st~dy 

fer the e stabli s!i.ment of an integrated. E'oundry and :.:a chine sho-c 
comnlex at Lesotho. 

B. Constitution of ~earn 

K.K. ~ao - Industrial 7 ngineer, team leader 
J. Ba1o·:rski - Foundry :::rr.ert 

G.C.:3. Lamb - l!.achine Shop and ?abricatior: 7xpert 

C. Project History 

?armer activities of the ~1'~IDO Metallurgical Industrial Section 
have incluied :-

1975 
1979 

Special Assistance to Lesotho 
Field r.:ission 

1980 Local Company, Lesotho Steel, resues~ed UN:DC 
technical assistance. 

D. Back~round Inform2tion 

The Ki n,zdom of' Le so tho, a highland co~ntr:r, is a landlo eked 

enclave sit~ated within the Republic of South Africa. Cf a tot~l 

area of 30,355 scuare Kilometres only about a au~rter in the ~est 
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is low land varyir~~ in hei~ht f'ror.: 1500 to 1302 metres. ~hP. 

country enjoys tem~erature clime te ar..1 h2 s fe·.Y nat~al lakes. 

Eelo'r! 2,000 metres. the soils are sandstone deriv-~d ·::itt lo·:: 

fertility, a!:d are severely eroded •. ~.bove 2.-::co metres, th.o: soils 

are volcar..ic fertile bl·-:;ck soils Jf ·:;eat!-.':red basslt. 

Ponulation: 

~he ~o~ul:tion according to 197S census, 

pc-pu.:;.ation 1930-.2000 i~given belo-..r 

Lesotho's ~stimated Ponulation 1930-2000 1 

Year 1980 ~985 1 990 1 995 2000 

Por,ula~io~ 1,329,600 1,u35,300 1,559,300 1,G53,SOJ 1,070,700 

The 1976 ce~sus figures indicate t~ .. At ther~ ~-.re!le 03.~ rr.~l~s :"er 

every 100 fe~ales, this irr:balance is attrioute~ tc lar~e numcP.rs 

of me.le s finding- err,ploymsr.t in the ~e~'.lbli c cf Seu th Africa. 

Inf!>a s"'::ruct·1re: 

v t" . t 1 ... d .. t (31 v .• -t-' f v ) 1 •• aser:.i, ne ca.pi a L.Own, ar.. : .. ;:i.pu see .. m .or~r. o 1.aseru 

hsve industri?l areas. A third ind·1stri al are?. at ':'hetsane. T!rr. 

South of' raseru is no·:: b~ing occupied. ':'here i3 a raili1ead at 

1.'.aseru. ~he total length of the railway inside Le sc tho ~ t 

!/as~ru is only 1.5 Xm. An international airT'crt is ur.der 

ccnst?"..:.ction on the outskirts of ;.'.aseru. 

1 l.'.inistr~i of Eealth and Social ··1elfare, Lesc:ho, 1979. 
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Ther9 ar~ ~" r:.inerals of irr~ortant coccercial value in ~~sothc: 

t~:ere are G:incr .i~T'03ita cf· coal, 12sd sulphate, ~r.:3.~~z :"?.r_rj 

US $340 (197'.?). A;::ric:1lt:.:rf; s.r:d ccnstr:.iction ~re ::-.ajor 

~'.ajar foc·1s is er.. -:-:-ublic ·,•;cr}:s, agr:cult·..:.re~ 

trans,ort, '.:mJ ccmrnunicaticns. 

di:;;mon:i s, 2,:":0 rr.oh2 ir and ·.·:col. 

7he CT2jor exports a~~rt fron 

Cther e7-3Jcrts i:o.cludc. be"':'.1.S, 

Alt~o~gh L~sc:ho is 

prinarily sn a~ric~lt:.irel co~ntry~ ~ith most c~ tt~ pc~~lation 

e:lga[c,d ir: st:bsi st3nce farr.ing a.:-:.d li ·1e stcck rear in,,, onl~r <>_bo;..:.t 

13'~ o:' tl":e l<'r.d is suitable for c:-c-:; cult::va:io!"l. ')11~ :.o sr:.sll 

to in~reasin~ s~lf-suf~ici~ncy in b2sic ~ooistuffs 9ni r8i2i~~ 

incomes. the Jovern~~nt has !iven hi~~ rricritv ~nj s~~nort to 

countri ~ s. 

ar.d. trG.c:.crs. :.:."::; imr-orted int.ct!'"'.'.: cour".tr.:r, :.;.r.der ve.riou_::; aid 

prograr;;r.:e s. 

~h~ ini~:try ~n Lesotho is in its early stages of d~velo~rn~nt. 

':Ii.ere arc: t·::o :;-,cin ind 1.:.stri al d~velor-ment insti tu tior.s: 
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In the last fe~ y':'ars some a;parent ~regress hes been ~ciieved 

in tr.e follo·:;ir:: r::anufact'-lrir~; ~mi ts: 

lea t!'i.er .·,·o:.. ... l:s, .J"' ·-.·2 l ler y, br :'..ck p!'od ., cti or:, ca:ini r~, di st i 11 i ::--_,~- ~ 

rr:illL:,_·, ass-::r.:bl~~ cf umbrellas, r~s "';ell as !1s::.dicr?..fts 2ctiviti'-:s. 

In the ccr.st:.."'.lction ir~d·istr;,;, fabricatior. o~ oets.l rioors, 

·;;ir:.do·.·rs, ~:--..J. otne!' cor::"Dor:ents is ·.-;ell c::st8."::;lis:ied. in a r:ur::ber of 

"!"rivs.tel~r c·:-r:"''.i :::ei:al febrica-::.icn -.-;ori::::'.'.-.o"Js. 

There is a sit;-r.i.! .. icc.nt abs~nce of a!'.'l a-:-~!'ec1~c1~ ccld. :·or?ir-<~: 

blaclrsmith~r facilities ar.d kno•.•:ho•:1 in tl':"' :::0•1ntrY. L:!.te::; (~vt\ 

T.td. ~roduc-= srtsll brass c3.stir.7s i!l a non-f':'rrous tr;~1n:'ir:r, :f'o!' 

rrod:1ction o:· el~c"':.ric lam-r; fittirJs. 

Lesotho ?olytActnic, ;.·aseru, tindertc.~:::s Ji~lor.:s cc·1rses i!1 r;:_y:l, 

::~ ctani cal c.nd -::1e ctri ca 1 en,;ineeri r.:· dis ci D li r:e s. In a1di~:cr: 

it und.ertaZ.:c;s cre.ftsr::.e!l traini:r.: for ?i tt~rs, rotcr ::.:=c:-.ar:ics, 

?l~ctricians, Carpe~ters a~i Pl~mbers. :~cnnical Sc~ccl c~ 

trades trs.ininp:. rinistry o:-- ?duc:nio:;i :J:'r"?.rs-es _:ctult ':"'ec~=--iccl 

:rainin~ st various centr~s. 

At pres~nt t~ere are no facilities in country to train 

metallur::;icsl er~·ineers a!id foun5ry techr.icians. Due tc le.cl: o: 

ade~uately Q..'lalified an1 experienced en;;-ineP-rs, ~nd. man::i;-ers, 

r.iost of t!":~ ~:'.':-::ineerir • .g and ind!1stri?.l establishments arc; rr.:-.:-.nc:l 
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III. 

A. Deman1 a::.1 !.'.arket 

Size a::-':1 Cs.~oi.cit•r c!" t::e In:ii.:stry 

:'he pres:=r:t ir.:.dt.:striel ~truct:.ire in I.esotho, c~terinc- for a 

sr.;all ~0:;"12.stion o:' ap~roxi:r:8t2ly 1,3 mL.licn, is relativ.::J.;:r 

di sconr1:: ct~d ·:.1i tr_out lir .. :ks.g-e s, a:.1 r.rirr:aril;r consists a:' li;r"t 

ccns:..;,mer ~co·:!. s m:..r..ufact:;.ring, such es f cod '!'.:ro c-::; ssir.-:-, t-?:~til ~ s, 

leather·:i?!'':', e-tc. Dura'bl-s co11s1.:mer zoods mar.u:'act!..lre, w:.. th t'.'.':::: 

exception of furnitu.re h~s yt"t to be: establis:-.Ad, ··;hile .,..,.-:-.n-::. 
V- - ~ • -~ 

anp~grs to be no ~ust:..ficstion ~or th~ establishment o~ 

intermediate ~reduct industries such ~R c~c:~ic8ls, fertilis 0 rs, 

a r.d stc:e 1. 

1 
·nth th:: ~resent policy of the GoY~rnr.:.::nt tc 2f:'o!'d t!':2 hi'.""i':est 

priorit:r to aJ"riculture ar:d rural '::at-?r s·.,;,"9~l:r 9.!li d.evelonr:-.ent, 

it is esti:nsted th::t the d.~!!:-:i!".d for a,srici..:lt·.:.ral ir.:--;ler:J.-?nts. 

bot::. anir::sl d!'a".-m 2nd tr?.ctor dr:?::m; 9r~:i ·.·rr:ter pU!!l'f'S '3!1d qlli :i 

:'i ttin:s, fer irri.:::atior. ~:J.d ·;:at~r sun~l~-. ·:o·..:l-5 7!'9:'!.::.sll~­

increqse. 

dr'velopmc::1t nlans are ir.!;lsr..~r:ted. ·.-,'ith t; ... :: aeve-lop~er:t end 

availability of more and mc"e sop hi st ice ted d.ome sti c "'.')!'Oduct s, 

counle:i ... ith th"', high ccst of imported co8l, ~!".'.i ,_·:ist iror: 

tr~dition~l coo!-::::.r:s po:s, their usa;::e a::.d d.:-:!!2:--.d. ·,·:011ld E:red·.:2~1~· 

decrease m?kin~ it ur:econooical for even batch nroducticn. ,.., .,.... -, - ... ,_. 

dem2nd o:" ca s'":inc:s :·er ~ar-= parts ~rodt.:.cticn, "ii th ir:crep s':d 
mair:ten0r..c~ k~owhow, 3kills of rerairs ~~~ s:li:d ~ec~ini~~ 

faciliti~s, ~ould limit production c2raciti~s to ~~re jcbbi~z 

1 'I'hird. !7aticr:nl Deve lc"?;rr.~nt ?ls.n 1930/~1 - 1 ?8Li/85 
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·.·:orl:, a-::-c-~"': _!"·Cr: tte fsc: s'.lch spar-:;!'.'c;rts cculi ce obtain~d. 

s-pe~d.il;:r frcr:: e~·-:ip!ller.t sup~liers. TLe nrod.uction of s;arepart2 

expert l~o~to~, material specific2tio~s, licits a~d. tcllerences, 

Pa st I r::r: C!'t s 

':'here is a cont1n:1cus in ere a sed flo·:r of ir-!)ort s to L~ sc:r:o, ::c st 

o::: .... 1.vtic:r. coul:i be attributed to ccns·1mer cood.s, lE~e foodstuffs. 

beverages, tcbscco, mineral fuels, ani~~l a~~ vec~teble oil~, 

(about Lr'J~ of ·:;hich are rnar.. 1J.f·:.ctur·~'.i :ood:: clgssifi=-d. c~.r 

?er :te 

~ur-:::oses o:· tr:is nartet stud.:r, onl~r ti:.e irr:pcrt :'L=-·:r~s cf rr:et<il::o, 

equi;m~nts ~ave been ta:~n in~o co~?ideraticn, a~1 the li~ited 

d~ta 2vail~ble ere given at ~~px. r 
.::. . 

by th2 :r:issior., and s·.1ch otr.er inforr!".8.tio!'. ccts.ine6. :.rcrr: -c9.st 

Cast fini2~ed. rarts are ~resently im~orted mostly fro~ R.3.A. 

snRre ~~rts for meter v~t:cles, tractors, ~~ricult 1.1!'al 
rr.a er..: r:r:: ::'."Y and i ffi!) l'? m'" !:. ts~ 

se'.'.fa"'.'~ 8r:d. ccnstr•1ction m2t~rtals, 21:c'."', ss m2nhcl~ ccv~rs, 
gr2~ir~~s, !-'ipes 8.rd ~i~e f·j ttin .... s, 

·.·rat~r 21;_-::;t'ly ar.d irric~gtion pur;;ps/r.2rts cf "!J'1:r:-ps, s:J.d 
fi ::in.:..,-s/couTJlir~s~ -

dorr.~stic apnlienc~s, s~ch as c~arcoal f:.re1 
end rocm heaters, e~i ccokinF nets, 
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brcnz~_./Cr?.ss fit~i~1f.'S. bib-ccc:·:s, "l8lv:::s, :;c.-:~s~ ~:.c .. -f"·-n 

corlst:i~_:(..ticr:, ·.:;.:-~-:~!' s'..::.·"?l~r, a~..d. c~l-:~r d.cr:-.es~~c :1sa~=~s. 

to reduc~ vcluner~bility to ext~rr:.21 eccr:.c=ic ~ressure, 
thro 1.lgh s'l 3:,9 i ::able e cor .. cr::i c ~!'o·::tl:, a r:d j i ~1er s i :,i ca::. or:. 

to ir_c!'e:?.se C:ome sti c e :::plo~T.i~r. t, 

to prct~ct the l?.nd and ··;ater resC'.l:::'ces case 
e:-:rloi t :.. : , 

,....r -1 _.: ..... 1 1 ~r c. ..... ...L. - ... _ •• ,. 

to :::ns:.i~·<; i ;e::'er ir.volver.::·!".t ?::::i L:ller particirs"':icr:. cf· 
t~n cc~~~r:.ity in Lational dev~lo~~cr:t. 

and resoJJ.:::•ce csser'l. ind·..lstries, rursl sanitaticr:, irrL--:-<=>:icn s::-.'.i 

In this ccn:ext th0 est?blishrr.er:t c: 

parts fer tr~ctors and mPchinery U!'·"'?!'.1:.ly r:e::ce1: h..,nd o~.:;r8.t.:::., 

.... , ........ ..,... 
-::i·--. - .. --: 

frame·,7or~i: o: :r.s nriori ties laid do··.n by tr.c:: ;::-ov<>rr.r::':"n:, .... 
un~ 

c:r.:r-lo~~~.,r:~ n:d rr:orc iD:,C::'t&:-:tL! an ,o,1·f"'.:\ct:v,; loc.3.l sct:.rc·.~ :·,..,.~~ 

esser.ti...,l r·:r.:..'.:\c':'r:ic::nt "!;'='rts tr·2t 9r-=: r:;-:uir·~j •1r-;-~r.t2..:7, to c·.:t 

do·an rn2.cf:i.n /:-:. ... -:::nsT'ort ::lc··:n-ti;r.e. 
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rr..ar~·:et fer cor:.::;_;r:er ;;ocd.s ind .:str:r, -;-cpu :'... e.ti en 

1.3 rnillisn, cc~~1~1 ~ith lo~ per ca~i7P i~ccce, is li~ited • 

c~oice c~ cs~~c1ities 
.l:°•r- -,.. .. -· .... 

f:.:::.ve to be t!"'. 0 ~ri:r:e factcrs in r::l?.r.nir_s r:.e·:: in.:iu2tries in 

~esotho. 

ro"9ula ti on, ·.·:hi ch ccns--:.i tutes abo11t 30c-f of tr:.·e: total !"O~c.12 ... ion, 

tr~e trgdi t icr.~l -oat tr:rn o~ co !"1sur:ro: ion, 

3. Dem2.nd 

to 1977/73, ::-.2inly :iue tc unatt!'actir·r1.-=-:s of ro.t'J.rr.s frc!".! 

By embar~~ir.;::; on ve.rious -pro~0 cts li'.:s Essie )·.£!'icultursl S.,:;rvic0 

!'rc!S!'R:r..r..e (3_.'....::F), Food Self-Suffici~r.c7 Prc:;;;-rgr::rr.e (?2'3P), ... ;...~ 
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dt:~ tc its -; ~sr.c'.':'!i c inviability. It rn9y also b~ noted in this 

vi~bl·~. It t'.-:-?se ~ossioilit:'..es 

':'!'~ i l~!* 3--~.ni r."":3.1./~:-'3 ~tor D~a ·.7r... -- _____ _.... ________ _ 
is a fai!'l:~ hi~:--- de::and trsctcr tl'l~.;., '-:">~~ 

'.J - ·~ - - . - -,.J • 

ot ~~cd~ctio~ c~ such trailers ccu:i -~ -., 

The Natio::i..21 Steerir.:: Co:::mj_ tt';e of I..2sctho 

Sut'nly ar:d S2!litation Sectcr, ··/r~ich ·."as disc...:ss:;~. at '.3. =·~t:.or_cl 

As an outcc~~, ~ ~~v~s~~ 

s~cto!"ial Pl:~n r.as Astimated. t!':<:t 3-t le8.st 1,L!.~O ha!'.ri '(''l'.'::~ 

9rojects hc.v~ to be built ov~r the n~::t 10 ~rea'!'s, b~sid~:= L:.O:~ 

~eticulat~d ~~t~r Su~ply Syste:::s. 

tr,ese Ear.d ·.:2t~r ?urr.1"\ n!"ojects, s.t t:~.~ follo·::inp; nl?.c~s ir. r..-::::otho :-
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is giiven below: -

-."'-

7C~C 

or:c, 

is "?;rod:.:c'::.io:'.1. :1Cssibilities of rr:am:f9ct1.ire of 100 ::and ?u:.:ps 

still in US0 in r~r~l are 3.S, 

ar~ not easily available. ?rem a 

::e?:e·:;~l -:-ners:r ?ro~<;ct under 1J2J..I.!) -pro-;-rq,c.r.F' ::t Lesct'.':o, c·.:.t o:-. 

four villa.?es, at :.:o}:hotlor.g, (i'1 tr:~ hj~;hl~r.cs o:' L::sotho) t'.-'.'?.,.,,.. 

·:rere 135 tra::.itior..al cool:iE;· r·ots, 23 ssuce"?:e.:--,s, "':-'.:!other Le. 

F8.rket stl!'v,s.:.'s oy the prese:!"'.t mi~sior: also in:iic~":::- ':!'~'?.t this 

l:i~:el.:r to c~ replac'.'.:!d by More r!io=.ern tj-p~s b;r t:::-:· r..ext 

gi:;ner~tion, ""S more e.nd. rr:ore sophistic9t-;~ t.'~~:>s, .. :.n.1cc c9r. CF' 

us0d ir.. ccnjuction ~ith 311 t ~es of cco~ir.~ ov~ns, ar~ 

Coo '.·i-1""' '!"0.J..'"" .-~ obt,..1',.,on fno~ ''/Q ~ ....... ~e>p~ ... 
"'-- -- • _:..1 u .; .• .,:) .. cJ. J.J. _,. ..J. - l.1 •··. ~_.. -' - :-:. ;:,_. - .::.: ' -:::; 

s-:-ir~a'i ::::"'c:::~::~o:.;.t t!" ... e country, ar~ c;: ven at page 2-0 



~o 

Size :·~o. pe!• 1}ni t ~rice 
:~ar i !l .. -~., . .,+..: 

& _,.1 ...... '-'~ 

~ 16c s.co 
1 160 5.29 

2 160 7.38 

3 160 11 • 20 

l 160 13 .37 

.,I 240 15. 20 
r 2LLO 1 '5. o~ ".J 

8 24C 21.58 

1 L!_ 240 40.20 
1"'('. 
e-~ 80 ~8.22 

25 8C 76.50 

Tot2l - All ~:r;;e s 19~C 

~a1:i!'l:- i:r .. ta 8.ccount ,..et9.ilers irr.~ortin-.:- di?"·:::ctl~r frcIT! ~.~.\.,a 

total 1°m:.nd of 2,200 ~i~ces o~ all siz~s is for~c~st. In 
a1dition it is ~sti~~te~ frcm th~ inforoftion oct~in°~ frc~ ~ 

modern sunt?r I:"'.e!'l".et, ·::ho are msr~~tin:· ::;Or.;'°. lat·~s:. t~T~ of 

cast-iron sauce - nans of about 3-SO nieces ~e!' ye2r. 

Cooking Stoves :1!'~ -=~eser .. tly bein·- mar~:eted t:-.rcu;:!". ·;:holes2ler:::. 

f'rc:n tn-:; '.·k~olc:s!?l~rs ar .. d retailers at ::ase!'1;_ 8!'; ~:iv"'r: at 

It: is no·.·:s-ver foreso.en ti".8.t the Jemar..d :er such ccal-::"irei OY"r::: 



el~ctric a~d ~ss. 

estimat~d de~~~d cf 10~ casl-fired roe~ h?st~rs 

Taol~ !.-'. 

.:!'9.S~!'S 

··holesgle Co., 
::a seru, Le so ttc 

Ox:·ord ?· To·::n 
'I'alk Co. 

?air 1,·,·ays-2~e.rt 
Centre 

?~~~:1 Sh~r .~t 
~ ~ 2 ~~o!'!.:rr:: r&-= 
Centre 

-···e lccrne 
Jover -So 2 
I'.'o. 6 

-··:e 1 C".:·J'Tle 
')ever 8C1 
~\;o. 8 

-Unicn-735 

- ~.~:?:. S" j~ C, C:-e ... re 1 . 
~iJ.n~ le·:: 

-?alkirk 
'?,ueen Stove 

Coal :?ired 
Gcolcers 
(::11 typ"'s) 

Cop,l Fi!'ed 
Cookers 

Coal ?ired 
Stoves 
(all tJ!)~s) 

~ot~l ··.11 t:rr"' s 

15 

1 5 

10 

1L 

250 

42 

137 

50 

U'!"_i t Pri c~ 
(:: 8 l •J. ti ) 

132 

360 

90 

21 

'Jesi~r- C:;in: 
reiri 2"'d 

Pcp11lar ;,:cd.el 

Ad va:::cn.-i 
gro·J.r:.i tor; 
hot rl9.t~s 
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':'h·: m:.ssior:. s.lso st'.:.d.ied tr:~ possibilities cf manuf::ic:·_z-c; of c. 

cc~li be introduced in revis~d iesi?ns of ~~~ even, ~ivin~ a 

rcsibility of 9rod~ction in the ;ro~ect ur:.~~r st~dy. 

det~ils so.e Appx. 

c~ stin~s 
- ·-

t cnr:.a ~~ 

be lo·-: :-

-=:stirr.? t~d D~!:land _·or ~:1sc~ll:n~c 1..:.2 :: •. - • C?s°'::.n~-::; ------------------·-- ----- -------------

1. ~rc!:t 'Jr..d Reer -,7~ic?!-:"ts fo~ 
~assy ?eruson ~ractors 

2. ~~~il~r ?arts 

L:.. _!_-!'ic':.l turel Irn~l'.;m::~ts 

~ll8nti t~r 
'"'""~.,... TrO~'Yl 
: •J.. ./ ............... 

1 , 20, '.JO 

·- 3 !i i :; ?. : ~ :! 
t C~ .•. .:1 ~,r:; 9 !' 

1 ~.So 

?I, n0 --- ............ 

parts 1J.no 

5. ~isc9llaneou2 narts 
(v~~icles, Eic~83 
bu?,ners, etc.) 

S. Coffin ~andlo.s 

~. 70 

10,'JOO 2. ')1~ 
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Sic::'..l"'r~y ?e~lbolt-

company !:as i'ts o·.·:n four.dry irl tf'..e R.s .• ~ .. , "'!rd rec<:ntly clc3-='::-:. 

its rarutsoe :'"'our.dry, it is dou'btful ·:;~ether this ':"'!'OS't>?Ct is 

fi!''.T'.. 

2.bout 4c;: in the ne:{t 

fittin:s i: sstimeted at 1.00 tor: ~~r yser. 

18.rce :·12.n::.t::.:s of bror:z~ door 8:".:l .. ·."ir:io·;,· fittir.::s c:r::: in d.".':r.s::d 

by rr.st~l fr·:::r:'..c8tion units mc.nuf'a~t'..t:iin:_: r:.:::t"'.l -:.ca!"s s.::5 ··rL1:iO"'.'~. 

::o·:;ever, t::.-:;re is a prospect tl-:at brc::-ize f'ittin.c-s will be :-·e..,...l"c..,"!. 

by press'?..:. st::~l sn:! aluminium fi ttir.:.:-·s, be:'..:r..s m1:~t more 

e ccr..omi CRl. 3ronze float valv~s for ~r~vity irri:1tion srst~ms 

8.!'e soli but tt«> d~ siqn ·r:2 s cor.sid.ero,1 m:e cc!lo~i cR 1 "'r.d. li ~:,; l~' to 

sbove 

tr..e settin- ·1~ o:' sep?r8.te castin~ f'1ciliti~::: fer bron?.~, i"; r,o": 

consido,r·:-1 "coror.:i cally Yi able. 

a~rr~~c·_;_lt 1J.r8l irr:~l~n--:-·nts, an.ri s~~~l f~"~r-ic?.t:~d !loom :""!?a°t'3!"'s. ':'!-'i·~ie 

it'3~.s 1o net ~~,.,·:i!'e founS.y f~ciliti~~. ,.,,..,.:; rrci:.~.~tir-r. vol·;r.:<? i'"' 
~ .. 
'• .,, 



'::'2ki n'."'" acccuy:t ell th~ ~rod~cts c~nsii~re1 abov?, tt~ tc~~l 

D~ s er i '°' ti c r: 

1. ~raditicnal ~ rcd 0 rn Cast 
Iron Coo~i~~ Fot3 

2. Co~l fir9d cookin: ovens 

3. Ra·:rl 3clt-··;~'i~es 

4. !.'.assey ?~r.::i; 11son ··:eic;b.ts 

5. -~~ricl12.t11r:=.l Im~leme!lts Parts 

6. Eand ?ur::...., s 

7. Trsilor ~arts 

8. Ccffir: ~endl~s 

10. of C.I. C3sttngs 

10. Aluminium C0u"'lin~s ~ ?itti~~s 

~Lt. 20 

37 .co 

2U.. 'JO 

13.60 

11J. 00 

5.50 

2 .C:J 

L:.. 70 

1 LO .00 

for Irri~Eti0n 1.00 

~ot~l ~on~ege of Rll Castin-~ 1):1.00 

.1;part from r::achini!l,G' some of th!'> c? st c'..'mnon~nts 8.!" ... 't'ar~.s 

24 

oroduced in th~ ~oun~ry, it 12 esti~ate1 t~at th~ fqbricA~icn 

~r.:";l'?ments narts and cc~l fired !'oor.. heqters. 

in Ch."'!Jt~r 6- of' this re"'ort. 
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IV. MATERIAL INPUTS 

A. Raw Materials 

Foundry raw materials in the form of scrap steel and cast iron 

are foreseen to be available, for a period of time, in the 

initial stages of production. An on the spot survey of 

discarded vehicle dumps indicates that a large proportion of 

major cast iron components have been retrieved and sold to 

scrap merchants in the RSA, at much below the market prices. 

Raw materials requirements for foundry operations is given at 

h:-,le 

Raw materials required for fabrication include black steel bar, 

rod, and plate in standard commercial sizes are proposed to be 

imported from RSA - Bloemfontein, about 2 hrs. distant by road 

in the RSA. The raw material inputs for machine shop include 

processed industrial material and components related to a range 

of axle and spindles, required for the production of agricult~ral 

spareparts. 

B. Consumables 

Foundry consumables primarily consists of crucibles, shorts for 

shot blasting machine, welding and cutting gasses, etc. Tiei~ 

estimated annual requirem~nt is given at Ar.n~xure Consu­

mables for fabrication and machine shop, include replacement 

parts for hand tools, machine tools, cutting and welding gases, 

and lubricants, etc. Most of these could be obtained locally, 

but replacement parts for machines have to be imported from RSA 

or from overseas. 

C. Bought-Out Items 

These include simple hardwear items like screws, bolts, nuts and 

splitpins, which could be bought locally or imported from RSA. 

For the rotary hand water pump, some of th~ sophisticated compo­

nents have to be imported. 

D. Tooling 

The cheapest form of foundry patterns has been assumed. Considering 

shortage of wood in the country, cast aluminium patterns, for large 

and small patterns is contemplated. Patterns for cooking pots and 

stoves would be copied from sample components. 

Jigs and fixtures for fabrication and machine shop would be produced 

in the toot room. 
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TA3LE 5 

Schedule of Raw Materials - Foundry 

[Item Description Quan- Price per ton Total Price TOTAL 
tity us s us s 

T/Y Local Foreign Local Foreign us s 
1 2 3 4 5 6 7 8 

1 Bought cast iron 
scrap 75 90 - 6750 - 6750 

3 Ste'!l scrap 80 70 - 5600 - 5600 

4 Al ingot 3 - 1350 - 4050 4050 

16400 

TABLE 6 

Schedule of Consumables - Foundry 

Item Description Quan- Price per ton Total Price TOTAL 
tity us $ us s 
T/Y Local Foreign Local Foreign us s 

1 2 3 4 5 6 7 8 

1 Cast iron fluxes "iO - 40 - 400 400 

2 Al fluxes and 
refines o, 12 - 1000 - 120 120 

3 Silica sand 90 - 70 - 6300 6300 

4 Natural sand 50 40 - 2000 - 2000 

5 Bentonite 9 - 150 - 1350 1350 

6 Loam 5 70 - 350 - 350 

7 Coal dust 7 - 100 - 700 700 

8 Core oil binder 0,4 - 500 - 200 200 

9 Sandust 5 50 - 250 - 250 

10 Refractory 3 - 125 - 375 375 

11 Diesel oil 10 400 - 4000 - 4000 

12 Fettling shot 3 - Boo - 2400 2400 

13 Crucibles 1 - 640 - 640 640 

14 Various auxi-
liary materials 2 - 700 - 1400 1400 

6600 13885 21000 
' 
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Item Product Production Specific: Annual 
Per Year at ion ~uantity 

1 2 3 4 4 

1 Cast iron cooking pots 2200 ~ 6 180 m 

~ 3 200 m 

1a Cast iron saucepans 360 ¢ 6 80 m 

2 Cast iron stoves 450 25 x 4 270 m 

3 Coffin handles 10,000 130 x 0.2 1300 m 

4 Agricultural implemts 1000 25 x 6 3250 m 

30 x 8 450 m 

¢ 12 500 m 

¢ 16 2000 m 

~ 18 280 m 

¥' 25 300 m 

Pl 3.0 40 2 m 

5 Hand water pumps 100 ¢ 30 '+0 m 

8 x 8 15 m 

Tube 2" 5000 m 

¢ 12 5000 m 

Hex 20 af 40 m 

25 x 8 400 m 

6 Room heaters 100 ¢ 12 30 m 

15 x 5 20 m 

30 x 5 60 m 

10 :< 10 1500 m 

Pl 2.6 150 m ill 

Pl 3.0 70 2 m 

Pl 4.o 50 ma 



Item 

1 

2 

2 

3 

4 

5 

r 
0 

7 

8 

9, 

10 

11 

12 

13 

14 

TABLE 8 

sc::::JUL2 OF sc;:su;.:ABLES - MACHINE SHOP 
(US Dollar) 

Allocation Specification Quantity 

Drills 0.5 x 0.5 - 6.0 300 

6.o x 1.o - 30 150 

Threading Taps M6, M8, M10, M12, M16, 50 
UNF, BSW, 3SF, BSP. 15 

Die ~eads( Landis ) Metric 20 
BSW 6 
BSF 6 
UNF 6 
BSP 8 

Boring Bars 10 x 10 x 250 long 6 
16 x 16 x 300 long 3 

Lathe Tools Roughing 20 
Screw Cut 20 
LH Nose 10 
RHNose 10 
Round Nose 15 
Part-off 30 

Drill Accessories Counterbore 20 
Countersink 60 
Fly Cutter 5 

Milling Cutters Side & Face 3 
End Mill 6 
Slitting Cutters 8 

Cutter Grinding Cup Wheel 40 
Straight 10 
Vee 10 

Surface Grinder Plain Wheel 15 

Pedestal Grinder Wheel 10 

Hacksaw Machine Blades 40 

Heat Treatment Elemeni:s 3 
Pyrometer Heads 2 

Cutting Fluids 1/arious litres 1000 

Lubricants Machine Tool litres 250 

TOTAL 

28. 

Unit Total 
Cost Cost 

1.6 480 

3.5 525 

14.o 700 
25.0 375 

30.0 600 
40.0 240 
50.0 300 
50.0 300 
40.0 320 

15.0 900 
20.0 600 

12.0 240 
10.0 200 
10.0 100 
10.0 100 
15.0 225 
18.0 540 

26.0 520 
.24.o 140 
30.0 150 . 

240.0 720 
85.0 510 
45.0 360 

E.o 240 
5.0 50 
8.o 80 

25.0 375 

40.0 400 

5.0 200 

20.0 60 
45.0 90 

1. 3 1300 

1.8 450 

12390 
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SCHEDUL::: O? CONSUMABLES FABRICATION .sqop 
(US Dollar) 

Item I Allocation Specification Quantity Unit Total 
Cost Cost 

1 Guillotine Cutting Knife 1 350 350 

2 Press Brake Facing Set 14o 140 

3 Bar Cropper Shear Blade Set Bo 80 
Punch / Die 3 100 300 

4- Electric Welder Elecrtodes kg 300 14 4200 

5 Forge Coke kg 200 11 22GO 

6 Gas Cutting Oxygen kg 270 1.3 350 
Propane ( equiv ) kg 270 2.1 570 

7 ?edestal Grinder Wheels 10 30 300 

TOTAL 8490 
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V. LOCATION AND SITE 

ce:::~ral b~siness district. 
sites. 

facilities. 1:..'nlc;ss tr . .-: ~l!':it it located at :.'asi;ri.: ir.d·..:str:s.l arr"s, 

is r:·:"Ovi:!..::d ·:;i th a railwey sidi11r-, all t.'.".: coeds i:rrcrt·~:i frcr.: 

and ":hroug-h the R .s .A. ·.-:ill h8'Te to be t!'a:::s!':i!':-'.;:l :'rem th.::' 

i-.'.aseru has ':::e~n 0xt~nd~:i to serv9 t:C-.--:: f'lc 1..:r mill 3r.s rasses 

sidi ~ to ::-:e c·ls.nt. 

'.:'hus +".-;o 
1,.1.1. ...... choice of loca::.n- t!"e :::·cl:rr'ry rls.nt !";t ::::;.ser11 or 
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It is 

Ll"!'i be, t~--s.-: coulj b~ utilise-:. '":::~.- th-= fo·ir.dry :-c!' r:2~~i!'.,Z :r.c:.::.15-s. 

During- ths r:.2:-·k-:;t surve~r cf th~ :nissior: to ?:(c:putsc.c, ;• r._...,s 

been obs<:rved., ?r:d given to ur.d'=rstand th?t the ir.C.·-.:c:tri,-:l 
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VI. PROJECT ENGINEERING 

A. Foundry 

The foundry consists of melting section, machine and hand moulding 

section, core making section, fettling section and costing store 

and d~spatch. All these sections are situated in one ley 12 m 

wide and 30 m long. Adjacent to the foundry is a roofed area 

6 m wide and 30 m in long, where are located: changing store, sand 

moulding addition store, foundry miscellaneous materials store, sand 

drier and compressor room. 

Outside the building is situated a scrap yard where steel and cast 

iron scrap will be stored and prepared for melting in an induction 

furnace. 

A sand testing and small chemical laboratory is located in offices 

area. 

The foundry output is about 140 tons per year of sound grey iron 

castings with unit weights from 0' 1 kg 'lP to 75 kg, and aluminium 

castings with unit weights from 0' 1 kg up to 1, 1 kg. The production 

is planned on a one-shift work basis at 230 days per year, 9 hours 

per day and 5 days pe .· week. 

Cast iron and Al alloy is melted in a small cr~cible induction furnace 

with pusher. Molten metal is conveyed by means of an overhead 

travelling electric hoist to two pouring areas. One is at a machine 

moulding st~tion and the second at a mannual moulding station. 

The machine moulding station is intended for making moulding takes 

place on two jolt-squeeze moulding machines. The moulding boxes are 

filled with facing and backing sand cannually from containers. The 

moulds are placed on the foundry floor where, after being assembled 

they are poured and later on knocked out. The facing moulding sand 

is prepared from silica sand in a core sand mixer. The backing sand, 

after knocking out, is conditioned on the foundry floor ley means 

of a wheeled sand dressing machine with magnetic separator. The sand 

conditioning process comprises: screening, separation of ferromagnetic 

parts, disintegrating, cooling down and aerating. 

The mannual moulding station is intended for making larger moulds 

dimensioned from 550 x 300 up to 100 x 400. The moulding takes place 

on the foundry floor under a hand bridge cran~. The facing sand is 
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prepared from silica and natural sand in the core sand mixer and 

transported in containers. The backing sand, after knocking out, is 

c~nditioned on the foundry floor in the same way as mentioned earlier, 

by the wheeled sand dressing machine. 

The core making section is intended for making cores mannually on a 

cor~ making bench or on the foundry floor under the hand bridge crane. 

The cores are basically made of oil sand and then dried in an electric 

core drier. Besides it is also foreseen to make cores from natural 

sand and in co
2 

process. The core sand is conditioned in the core 

mixer. The sand is dried in a special drying oven. 

The fettling and finishing operations on casting surfaces are carried 

out in a belt short-blasting machine for castings with unit weights 

up to ~O kg, on double-wheel grinder for smaller castings, and for 

bigger castings by means of angle and straight hand grinders and 

pneumatic-operated chipping hammers. 

The Al castings are cast in permanent moulds within the .melting 

section and next the castings are fettled and finished on a stationary 

saw and a back-stand grinder located in fettling and finishing section. 

The maintenance, current repairs of equipment and foundry tackle as 

well the manufacture of new pattern plates and core boxes is secured 

by Fabrication Shop and ~achine Shop. 

The sand and chemical laboratory is equipped with a set of apparatus 

and instruments enabling sand samples to be rapidly tested and metal 

samples to be det~rmined of carbon and sulphur content. Additionally, 

the laboratory has been eq~ipped with a Brinell hardness tester and 

an optical pyrometer. 

Technical quality control is the last process operation which is 

carried out by a foreman for fettling anci quality control. 



B. FABRICATION SHOP 

The fabrication shop is intended to provide a service for ancilliary 

fittings and furniture used in assembled cooking stoves and cooking 

pots and saucepans, a further profit centre is proposed in the man­

ufacture of spares for animal-drawn agricultural implements. 

The scope of supply for the stoves and pots is limited to cold be~ding 

and drilling holes in black round and flats bar in the size range - to 

8mm diam and 25 x 6mm. Cold forming only is envisaged, most of which 

falls readily within the ambit of fly-press. Appropriate tooling 

is included. 

Situated inside the main hall of the fabrication shop is foreseen th~ 

assembly a~ea for cooking stoves and fitting of handles to cooking 

pots. Plant layout is strictly jobbing in concept due to the =mall 

output scheduled, and the variation in manufacturing detail does not 

present any realistic concept of group technology, outside or a group 

of agricultural brackets and stays. To minimise handling equipment 

a common bridge crane serves for despatch and incoming raw materials. 

It is forseen that cooking stoves will be as~embled on mobile pallets 

and transported to the despatch area for loading on transport. Stores 

of black bar plate and rod are fenced for security within the 

workshop area. 

Room heaters of fabricated construction will be assembled and 

transported ~n the same way as the cast cookers. 

Facilities are proposed for heat-treatment and tempering •. The equipment 

is expected to serve tool-making, hard wearing elements of foundry · 

pattern-making and production items. Control of the heat-treatment 

plant is scheduled as a metallurgical function. 
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C. MACHINE SHOP 

The primary design scope of this shop is the machining of grey iron 

and aluminium castings from the foundry, due to a low preliminary 

anticipated loading the opportunity is taken to develop a separate 

profit centre in production of ~xles and spindles for animal-drawn 

agricultural implements, especially planters and seeders. 

One section of foundry production is to manufacture handpumps with 

rotary operating gear, requring precision turning and keyway sinking. 

This latter makes necessary a slotting or alternative general purpose 

~achine tool, and the choice was made of a shaping machine because of 

it's wide general purpose application. 

Assembly of the rotary handpumps is scheduled for the machine shop 

area as a function of cleanliness in working conditions. 



TABLE 10 

SCHEDULE OF BUILDINGS 

Item Description of Building 

1 Foundry 

2 Fabrication 

3 Machine Shop 

4 Security Office 

5 Time Keeper's Office 

6 Electri~ Substation 

7 Dangerous Stores 

8 Lavatory 

9 Showers 

10 Canteen and Food Store 

11 Foundry Roofed Area 

12 Steel stockyard 

13 Offices, Staff and Management 

14 Sand Quality Control 

15 Despatch 

Area 
M2 

360 

360 

360 

28 

28 

16 

16 

27 

72 

100 

180 

20J 

96 

9 

18 



z 
3 

le. 

5 
6 

? 
8 

9 

10 

11 

12 

15 

16 
1? 

18 

19 

20 

Z1 

22 

25 

26 
27 

28 

2c; 

30 

31 

39 

44 

::d~c~~~~ ~~~~·e~ p.s~~r 
:yp!' !:>:- ~4!'i.-;:.:~~ :as: :.ro~ 
and. •oc-!@"rr~u.s ... ~~al ~! 
.. ai:ts !':!'qu~::cy 

Ea:id ladle co~plete 

Ladl• :!ryi:ig star.d 

Scales 

St ·-e a:al•s 

liand truck 

Chain block with ~011orail 

£1.ectric b.oist with ~onorail 

Sizzcr's li!t !or ~oltec 
zetal 

Jolt, squeeze ~ouldi11g 
mac!lina 

lloll~r conYe!Or 

~aquetics and dressing 
11ac!1i.11e 

Sand rmmer 

!land bridg• cran• with 
electric !toist 

'fo:il.diag boxes 

Core aaad '!lixer 

Core •eking beech. 

Core drier 

Silica sa:d drier 

!alt •bot-blasting mac!line 
vitb. th• impel1er 

Wet dust collector vith 
radial !an a:id d~cts 

Stationary doubla-v!lael 
grinder 

Fettling bencl:l 

P:ie~~atic-operat~d 
chippi:1g !l.allnlter 

Electric &n!llt gri:1der 

" straight grinder 

Stationary 1av !or 
Al easting 

Back-at&nd ~nder 
!or 41 caati:igs 

LaboratarJ" ra·~er 

Saad atrangll~ tester 

Laboratory ~rier 

Sa::d ;::-aau:at~J~ :ester 

Sand •oist~re :el:er 

:!arr'neas taster 

~eri'!eaililit7 tester 

n~triator 

~aboratory balan~e 

Laboratory bala::ee 

Arparat~s ~or ~eter!liaa­
tioa o! caroe~ and 
suli'!r~r c:o::~!!:~ 

Silit tu=~lar !~~~•e~ ~i~h 
control par."l 

3rinell !larness tester 

Optical pireceter 

Piston tnie :ompresaor, 
'perated2pr"!a~re c,8 ~'.c/~ 

ind :o,ltr! 13r ?:""ssur-. 
tank =·~· ~ ~ . ~at'r ~1~ 
~ool~~ .......... ~_,, ·:a.:.·1·~. ;;· :i-"." 

LIST OF ~:AcHINErtY AND E~UIP''.E~IT 

Capaci t"j 

oil. !ir!td 

30 kg 

500 kg 

500 kg 

2 l' 

0,5 r 

500 x r.oo 
3,.500 ee: 
L•3m; aaQco 

0,5 T 
span r. 11 
L,.11a 

Yarious di'9e11-
sio:is 

2 12,/h 

1500 x 600 x ?00 

dryi:ig temp. 
~zo •c 
180 lcg/h 

Volume 
350 leg o! 
castings 

10000 •'/!i 

r.oo 1111 dia. 

1000 x 600 x 600 

180 ... dia. 

;oo r 
10 kg 

So. ::::•· i 

, 
6 

1 

1 

1 

1 

1 

1 

, 

z I 
1 

2 

1 

13.5 
sets 

1 

1 

1 

1 

S•t 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r.8 
t.9 

50 

51 

52 

53 
5r. 
55 
56 
57 

61 

66 

6? 
68 

69 
70 

71 

72 

73 

?le. 

75 

76 

77 

?8 
79 
80 

Set o! ~os'!s, r<!d~cing 

Talv'!s and :o:-cnes for gas 
c:.i.tting 

~i!ting ?all•t truck 

Cor~ rack~, contai~~rs 

Ciuilloti11e 

Bar cropper 

!laclcsaw 

Presa braice 

Fly press 

Pipe bender 

Electric welder 

Radial d:-ill 

3eac !l dr i :..1 

Acnl 

Faller !:loci< 

Ox7-gas our.:er 

P•destal !riader 

•orlc bee:!: 

E:lectric angle grinder 

E:lectri: straigh: grinder 

l!a.'\d llri d!~ erane. with 
electric ~ors: 

Cantre latne 

Centre lathe 

Milling i:iact:i:ie 

?ower hacksaw 

Sur!ace grinder 

Beach drill 

Pedestal dri:!.l 

Shaper 

Cutter grind"r 

Pedes~ 1 gr1~~·r 

S4t o! -~eauri:ig 
~qt.ii;i-~~':. 

A:i:il:•a~y ~~ui?~~~~ 

!or ~~=~:~~ :ools, 
st.,adi~5, =•rri~:s 

dri~~rs, ~iv~~i~~ ~!,d, 

~ac!li'.".!S "!i:;: • 

Tippe:- ~nck 

?~cl<·.<? ~=-·~·:\< 

Pas11'!~g•:- :ar 

O~L1very palle~s 

'#ork :Q:'.':ai:i~r 

1200 ks 

2300 x 5 "!II 

25 dia; 76 x 76 
angle 

r.oo stroke 

2300 x 6 em 

25 leg bail 
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manual to 3" d~a 
200 4 

2i. dia ciluclc 

i~ :'i.a c!:u:k 

i ·~ · l 

I 
I 
I 
I 

I 
I 
I 

I 800 ciia w::. :~ 
blower 

60o loag, .,,i t!i base I 
60o x 600 x 250 

i.oo x 30 x 1ZIJ 
vb.eel 

1500 x bCO 

180 dia 

300 di• JC 1200 

120 dia x 600 

Uni v~:-:a!; 
1200 x 250 

r.oo stroke 

500 x 200 table 
lt 125 dia ·otilnl 

12 dia c!':uck 

2i. dia chuck 

6oO strok", with 
knee 

1Jni'l'ersal 

r.oox;ox·zo 
vh~~l 

~u!f:eo !~:-~.sc@ 

r.oo x !.:: :c zoo 
!C 75:'': e:.~!l 
con:r:>~! 

~sec x 5:-:: 
~500 x 6:: 

8-ton; I.. x 2 

1-tcn 

i6CO ~c 

1200 x 3c: 
400 J.. 2;J x 2JO 

I.. 

2 

?. 

I 

. I 
- I 

~ I 
-



38. 

VII ?LANT ORGA~HZA:'ICN AND OVER:tEAD CCSTS 

A Plant Managerial Organizatio~ 

Since the principal object of the project is to provide a foundry 

facility, a separate management administration is proposed. To further 

assist the foundry section, the day-to-day production responsibility 

for pattern equipment is transferred to the foreman of the toolroom. 

Separata technical support is available from the process desig~er, with 

the _- supervision of the foundry manager being operative over both. 

It is foreseen that the foundry manager should be a metallurgical 

engineer, and that training in metal control will be the responsibility 

of the manager during start-up and until a sufficient competence is 

manifest in local staff. 

The related functions of fabrication and machine shops is proposed as 

the responsibility of a single manager, with a separate foreman in each 

shop. 

Maintenance engineering is considered to be the full-time responsibility 

of 1-operator, supported in technology by the foundry and mechanical 

managers. 

A separate administrative group is proposed to co-ordinate personnel, 

buying, sales, despatch, time-keeping and accounts matters. 

A recommendation for the organization i~ ~resented in appendix IV 

B Overhead Costs 

Basic wage and salary costs are given in table - , from which the 

direct element is extracted and presented in line 7 of schedule 10-3/1 

with the indirect portion included as part of line 12. The administrative 

ar.d sales costs are summarized in lines 14 and 15 of schedule 10-3/10 

An element is included for distribution costs, based on the assunption 

that incoming raw material supply will have to augmented by the project's 

indigenous transport, which thereby becomes available for finished 

goods delivery. There appears little prospect of maintaining a good 

level of operating efficiency on account of the geogr~phical locations 

of likely raw material and cu~tomer centres. 



TABLE 12 39. 

WAGES AND SALARIES 

Item Category No. Monthl, Annual Allocation 
Rate Cost Lao our Adr.iinistn 

maluti !!!aluti maluti maluH 
1 2 3 4 5 6 7 

1 Un-skilled 11 100 13,200 13,200 -
2 Semi-skilled 17 250 51,000 51,000 -
3 Skilled 31 320 119,040 119, 040 -
4 Foreman & Personnel Ofr. 6 500 36,000 - 36,ooo 

5 Technologist 2 600 14,400 - 14,400 

6 Clerk 8 250 24,ooo - 24,ooo 

7 Manager 3 750 27,000 - 27,000 

8 General Manager 1 1200 14,400 - 14,400 

TOTAL 299,040 



40. 
VIII MANPOWER 

A Pronosed Sources of Recriutment 

Ther is a sufficient fund of labour, coupled with training facilities 

to provide an adequate supply of potential workforce in maseru and 

Maputsoe • In the report it is suggested that Maputsoe is to be 

preferred, and many discussions with well established employers 

have confirmed the skill, adaptability and reliability of local 

workers. There is also an acceptance of shift working in the area. 

B Training Availability 

The prospect is different for the foundry and mech.anical workshops. 

There is no significant foundry or related training facilities at 

present, although the National University of Lesotho, in Roma is 

prepared to assist in formulating supporting courses. Furthermore, 

the Lesotho Training Institute, which already operates City and Guilds 

of London courses in technology subjects: at a discussion there was a 

preparedness to consider adding the Foundry and Patternmaking sections 

to the present curriculum. Initially, some teaching would be furnished 

by the expatriate staff at the foundry. 

C Manning Reauirements 

Estimated labour allocation is presented in table 

a breakdown by skills. 

which also gives 

The assumption is made that the expatriate staff during the start-up 

period will provide on-the-job skill and administrative training. 

An expatriate appointment is proposed for the position of process 

designer to aviod costly importation of tooling designs as well as 

a means of training. 

D Training 

Altogether 9 Fellowships are foreseen. The aim is to give overseas 

experience to 1-skilled operator in fabrication, machining and toolroom 

sections: similar experience to3-foremen and 1-metallurgist and craft 

training in foundry operating skills to 2-moulding operators. 

E Administrative Build-up 

In the detail planning of the pre-production expenditure it is proposed 

that security staff is recruited at an early stage, the General Manager 

and a secretary about 12-months prior to start-up, also 2-foremen and the 

accounts clerk at approximately 6-months before production starts. 
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ESTI'-~ATED LABOUR - BY SKILLS 
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1 GUILLOTINE 

2 3.\R CROPPER 1 1 1 
7; nACKSA".'i .,I 

4 PRESS 3MKE 

5 FLY PRESS 1 

6 PIPE BENDER 

7 PSDESTAL GRINDER 1 
ll. 8 RADIAL DRILL 2 g 
[jj 9 :SE~ICH DRILL 
z 
0 10 FORGE HEARTH 
H 
8 

11 ANVIL 1 < 
0 
H 12 FULLER BLOCK i:i:: 
~ 

r! 13 OXY GJ.1.S 3URN.:;R 1 

14 LECTRIC '•iELDER 

15 '•iOrtK BE:ICH 2 

16 PAI:iT -
17 STOVE ASS2."!3LY E:'C 1 2 

18 TRANSPORT 1 

19 TOOL RGOM 6 1 

1 CENTRE LATHE 1 

2 CENT.RS LATHE 1 

3 MILLING MACHINE 1 

4 po·.~ER HACKSAW 1 

5 SURFACE GRINDER 1 1 
6 BENCH DRILL 1 

ll. 7 PEDESTAL DRILL 0 = Cl) 8 SHAPER 1 
r4 
z; 9 CUTTER GRINDER 1 H = 0 10 
< 

PEDESTAL GRINDER -
~ 

11 HEAT TREAT!ENT - 1 

12 TEMPERING FU~NACE -
13 TRANSPORT(by Oper. -
14 STOREKEEPER 1 

15 p;jMp ETC AZ3Z'.i3LY 1 
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TA3LE 13 (Contj) 
ESTI:-~ATED ::..A30Urt - 3Y .SKI:.Ls 
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tal c.; 
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!MELTING 1 1 1 

~OULDING 2 3 1 

CO REMAKING 1 2 2 

FETTLING 1 1 1 

LIABORATORY 1 

STOCKYARD 1 1 

f\DMIN. OFFICER 
I 

DERSONNEL OFFICER 

~/C CLERK 

BUYER 

$ALES 

DESPATCH 

ir>I:VE KEEPER 

~ECURITY/w'EIGHBRIDGE 6 

'LANNING 

'ROCESS DESIGNER 1 

-.AVATORY CLEANER 1 

CANTEEN '~OMAN 1 

YARD LABOURER 1 

GARDENER 1 

SHAWER ATTEND. 1 

OFFICE CLEANER 1 

GENERAL MANAGER 

SECRETARY/TYPIST 

• Sp~cial Grad.:> 
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TABLE 14 

TRAINING 

z FELLOW- LOCALX)( 
t:z.1 

SHIPX TRADH~G 8 CATEGORY 
H 

1 2 3 4 

1 SKILL SD MACHINIST M/C 1 7 

2 SKILLED M/C OPR-FAB SHOP 1 8 

3 TOOL ROOM 1 6 

4 DRIVER - CDR TRUCK 2 

5 FOREMEN 3 5 

6 BLACKSMITH 1 

7 MELTING 1 

8 MOULDING ( 1-Hand, 1 M/C) 2 

9 CO REMAKING 

no FETTLING ('incl S rblast) 

h1 LABORATORY (only 1 x Opr.) 1 

h2 PROCESS DESIGNER 

13 ADMIN. OFFICER 1 

~4 PLANNING CLERK 

~5 A/C CLERK 1 

-

TOTAL 

)( Assume US $ 1200 

><• Assume LNDC ~o pay ?5% local training 
taken at S1300 p.a.(based on Mrs. Motsatse 
com~ents). Training period assumed 2 Years. 

SITE 
I'RAINI:lG COST 

5 6 

5750 

6400 

5100 

1300 

6850 

650 

2 1200 

3 2400 

2 -
2 -
1 650 

1 -
650 

1 -
650 

$31,600 



Activity 

Level and grade. 

Fencing 

Service trenches 

Floor slab 

Steel to site 

Lay services 

Erect steel 

Bricklayer 

Roofing 

Make good, flashing 

Deliver machines 

Erect machines 

Connect services 

Machine trials 

Acceptance 
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45. 

X FINANCIAL ANALYSIS 

while preparing the financial analysis of the project the various 

schedules were prepared in accordance with the UNIDO "Manual For 

The Preparation of Industrial Feasibility Studies." Detailed 

workings and supporting data, connected with these schedules are 

also included in the report, to enable any further analysis, and 

check back. 

Taking into account the Negative Rate of Return as worked out at 

Table No. the project is considered economically not feasible. 

The various schedules and tables are listed below for ease of reference. 

Initial Fixed Investoent Costs 

Schedule 
Table No. Page 

10-1/1 



45 

X FINA~ICLl\L ANALYSIS 

In the preparation of the financial analysis of the project 

various schedules and tables have been prep~red in accordance 

with the UNIOO "Manual for the preparation of industrial feas 

-ibility studies"; as far as practicable.Detailed workings and 

supporting data, connected with these schedules are also incl 

-uded, to enable further analysis and check back. 

The project is found to be not economically viable, considering 

the Jai&h NEGATIVE rate of return, throughout its operation. !or 

6 years. 

List of various schedules and tables is given below for ease 

of reference. 

Description 

Initial Fixed Investment Costs 

Su~mary of plant machinery and equipment 

Fixed investment costs 

Pre Production Expenses 

Estimate of Pre Production Expense 

Pre Production Capital Expenditure 

Estimate of Payment 

Licence Cost 

Annual Cost of Purchases By Group 

Schedule of Bought-in Items 

Summary of Utilities Cost At 1CO% Production 

Repair And ~-1aintenance 

Depreciation 

Schedule/ Page 
Table No. 

10-1/1 46 

10-1/1 46 

10-1/2 47 

10-2/1 48 

Table 14(a) 49 

10-212· 50 

10-4 50 

Table 15 51 

Table 16 52 

Table 17 53 

Table l 'j 54 

Table 19 55 

Table 20 55 



Description 

Calcul~tion of Depreciation 

'.'forking Capital Costs 

Working Capital Requirements 

Production Forecast 

Estimated Annual Sales At Full Capacity 

Sales Values for Fab.& M/s Production 
of Non-Foundry Items 

Acco~ts Receivable 

Estimated Monthly Receipts & Payments 

Total Initial Investment Costs 

Simple Rate Of Return 

Schedule/ 
Table r,ro. 

Table 21 

1(}-3/1 

10-3/2 

Table 22 

Table 23 

Table· .24 

Table 25 

10-5 

10-6/1 

45 A 

Page 

56 

57 

58 

60 

61 

62 

63 

64 

65 

66 



SCHEDULE 10-1/1 

INITIAL FIXED INVESTMENT COSTS 

5 THOUS.\ND 
ITEM INVESTMENT FOREIGN LOCAL TOTAL 

CATEGORY COST 

1 2 3 4 5 

1 LAND Giti\.TIS GR.\TIS 0 

2 SITE PREPARATION 0 22.0 22o0 

3 STRUCTURES AND CIVILS 

(a) BUILDINGS AND CIVILS 223.0 223.0 446.o 

(b) AUX. AUD SERVICE 34.4 60.0 94.4 

4 INCO~F.FIXED ASSETS 0 0 0 

5 PLANT M/C A;m EQUIPMENT 400 120 520 

6 TOTAL _ 9 1 4.8 708 1622.4 

SCHEDULE 10-1/1 (a) 

SUMMARY OF PLANT, MACHINERY AND E~UIPMENT 

CURRENCY us s I 000 

ITEM DEPARTMENT FOREIGN LOCAL TOTAL 

1 FOUNDRY 234 38 272 

2 FABRICATION 59 15 74 

3 MACHINE 102 12 114 

4 GE:'1ERAL 5 55 60 

5 TOTALS 400 120 520 
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F ,. L' 

FixPd lnvest•ent 

I.and-Rent 1.1 

~ile Preparation' 0 22 
r, ... vp} oo..,r.nt 

..:tru.ctu,·e l 100 220 
Civil Works 

Incorporated 
Fix.,J Assets 

Plant and Machinery 

CONSTRUCTION 
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22 

. }70 
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F L T F L T 
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1.16 1.2 
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I 
157.4 ! 6} b20.1t 

,_ 

7.5 

.,oo 120 1>20 

•Licence coat Cor M.F. Tractor Wta 
Hanoi Pu•pa and all i'i t tinaa 

Currency - US I ,ooo 

SCllEOULE 10 - 1/2 t'IXED INVESTMENT COSTS 

S'l'AR'f UP AND FUJ.L CAPACITY UTILJZA'l'IOtl 

4 5 i1 

F L T F L T F L. 'l' F 

1.} 1. '• 
--- ---

1.28 
-·- ---

- . 

7.5 7.5 7,5 7.5 
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,_ 
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;>~7.i. 

37,5 
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5,71, 
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•;i.o. 4 

}7.5 

608.8 

+­
---] 

~~ .. ···'' p .. I~ " uoa;u OP 4 DC Q tac oz 4 A$ •••• • CQC a t A SWQC •••• OCP4ES4UO.>S I ... a • •nw••e;np; 1 ;:; ~ ............................ ..__ ... _ 



SCHEDULE· 10 - 2/1 48. 

PRE-PRODUCTION EXPENSES 

s ~ 

ITE~"' CATEGORY FORN LOCAL TOTAL 

1 ::?REINVEST. STUDIES 100.0 8.8 108.8 

2 PREPARATORY INVESTIGATIONS 34.0 ?'?.0 61.0 

3 ~ANAGE~ENT OF PROJECT 240.0 - 240.0 

4 PLANNING & TENDER 122.0 - 122.0 

5 START-UP 8c SITE SUPERVISION 26.0 - 26.0 

,. 
aECRUIT~ENT 36.0 36.0 0 -
TRAINING 11.0 21.0 32.0 

7 OBTAIN SUPPLIES - Manager & 

8 ORGANIZE ~ARKETING - ex- nat. 

9 CONNECTIONS - contacts 

10 CAPITAL ISSUE cos rs 10.0 10.0 

53.3 102.8 635.8 

I 
-- - --- . 



Item 

1 

2 

3 

4 

5 

6 

7 

8 

9 

TABLE 14 (!..-) 

Description 

Pre-investment 
Studies 

Previous 
Investigations 

Project 
Implementation 

ESTIMATE OF ~REPRODUCTION EXPENSES 

Nature of Study/Consultancy 

Prefeasibility Study 

Feasibility Study 

Staff Supervisory Visit 

Site 

Sand 

Steel & Iron Scrap 

Water 

Electricity 

Agency 

UNI DO 
Study Team 

" 
" 

Consultants 
Govt. + Local 

" 
II 

II 

II 

Project Management Aid 
Vehicle 18000 purchase, 2-yra operating 

Detailed Planning Design-Quantities 

Tendering, Vienna 

Consultants 

UNI DO 

Start up & Site 
Supervision 

Admin. build-up 

Supplies 

Marketing 

Connections 

Commission furnace 
sand plant, shot blast 

General Manager (1) 
Typist (2) 
Foreman (2) 
Accounts Clerk (1) 
Security (4) 
Training, see schedule 

Supplier 

10 Capital Issue 

Man 
Months 

9 

4 

3 

2 

1 

1/2 

1/2 

24 

12 

2 

3 

12 
12 
6 
6 

12 

2 

Rate 
us s 

8 400 
10 000 

8 700 

5 000 

8 700 

II 

II 

II 

II 

8 700+ 

II 

II 

1 200 
400 
400 
300 
100 

Cost 

75 000 
10 000 

18 Boo 
5 000 

26 100 

17 400 

B 700 

4 350 
4 350 

208 Boo 
28 000 

104 400 

17 400 

26 000 

14 400 
9 600 
4 800 
1 Boo 
4 800 

32 000 

General Manager 

Manager and 
expatriate 
contacts 

Totals 
Cost 

108 Boo 

61 000 

240 000 

122 000 

26 000 

68 000 

1-­
,(J 
I 

•' 



50. 

SCHEDULE 10 - 2/2 PRE ?RODrrCTION CAPITAL EXPENDI7URE 

PERIOD CONSTRUCTION 

YEAR 1 2 Total 

CURRENCY US 000 F L T F L T F L T 

PRE-PRODN 

EXPENDITURE 376 45.8 421.8 157 57 214 333 102.8 635.8 

SCHEDULE 10 - 4 ESTIMATE OF PAYMENT 

SALARY BASIC OTHER TAXES OTHER+ 
ITEM MONTH WAGES RAW MATLS & PAY~TS LICENCE TOTAL 

~ATL3 DIV. 

1 2 3 4 5 6 7 8 9 

s 000 $ 000 i 000 s 000 s 000 s 000 

1 May 25,000 10,866 40, 150 4,250 80,266 

2 June 25,000 1,366 750 4,250 31,366 

3 July 25,000 7,366 8,250 4,250 44,866 

4 Aug 25,000 4,866 11,750 4,250 45,866 
> 
< 

5 Sept 25,000 7,366 8,250 Q 4,250 44,866 1-t 
...:I 

6 Oct 25,000 1,366 750 
0 

I ::c: 4,250 31,366 
>< 

I 7 Nov 25,000 10,866 24,750 < 3,750 39,616 E-.; 

Cl) 

8 Dec 25,000 1,366 750 0:: 3,750 30,866 < 
r.:i 

7,366 8,250 
> 

9 Jan 25,000 
\D 3,750 44,366 

10 Feb 25,000 4,866 11,750 3,750 43,366 

11 ~ar. 25,000 7,366 8,250 3,750 44,366 

12 Apr 25,000 1,422 750 3,750 17 ,500 38,432 

+Electricity 
Water Utilities 
Stationery, G4 Supply 



51. 

TABLE 15 

LICENCE COST 

Item Licence Product Rate of l.icence Total Licence 
Charge Sales Cost 

(M) (M) 
1 Massey Ferguson 

Weights 6% 14192 852.0 

2 Hand Pumps 6% 100000 6000.0 

3 Al. Fittings & 
Couplings 6% 16550 993.0 

Total Licence Costs 7845.0 

us $ 7220~0 

Rounded " 7500.0 



TABLE 16 52. 

ANNUAL COST OF PURCHASES 87 GROUP (rs Dollar) 

Y:SA.R 3 4 5 6 7 8 

ITE'' DEPARTl,IENT 1985 1986 1987 1988 1989 1990 

1 ~ :;1 
FOUNDRY 7,000 10,000 13,000 15,000 16,400 16,400 

<H 
2 0:: a: FABRICATION 8,ooo 11,000 12,000 14,000 14,000 14,000 

~ 
8 
<3! 

3 :::E: MACHINE 18,000 27,000 32,000 36,000 36,000 36,000 

4 FOUNDRY 
I 

8,ooo 12,000 16,000 18,000 21,000 21,000 
<( 

5 ::E: en FABRICATION 13,200 17,600 19,800 22,000 22,000 22,000 
:::i ~ 
U'.l ..:I 

6 
z ixl 
0 
0 

~ACHINE 17,500 26,250 31,500 35,000 35,000 35,000 

7 Ul 
z 

FOUNDRY 31,000 31,000 31,000 31,000 6,ooo 6,000 
U) a: 

8 ..:I c.:i FABRICATION 3,000 3,000 1,000 1,000 1,000 1,000 08 
08 
8 c:: 

9 p.. t'ACHINE 2,000 3,000 1,000 1,000 1,000 1,000 

10 FOU~DRY - - - - - -
8 

11 ::c: FABRICATION 1, 260 1, 680 1,980 2, 100 2, 100 2' 100 el z 
;::iH 
0 

12 a:i MACHINE 24,000 36,000 43,000 47,900 47,900 47,900 



T/IBLE 17 

SCHEDULE OF BOUGHT-IN ITEMS 

Production Items Items Est'd Annual Annuul 
Product Item p1;r per per cost cost cost 

year unit year 

H n $ 

1 2 3 4 5 6 7 8 9 

1 Cast iron cook'g pots - - - - - - -
1a Cast iron saucepans Wooden handles 360 1 360 o.45 162 150 

2 Stoves small Countersunk 250 12 3000 0.02 72 66 
medium steel screws 30 16 480 0.02 12 1 I 

large 170 24 4080 0.02 100 92 

3 Coffin handles Split pins 10,000 2 20,000 o.o=-s 600 550 
Back plates 1 10,000 0.29 2900 2670 
Packaging 1/6 1,667 0.65 1084 1000 

4 Agricultural impl'ts - - - - - -
5 Hand water pumps Bearings 100 4 l+OO 2.60 101+0 960 

Seals 3 300 _.s.50 1050 970 
Bevel gears 2 200 12.30 2460 2260 

Pump unit 1 100 250.00 25,000 2.3000 

Non retn valve 1 100 7.50 ? • 500 6900 

6 Room heaters - - - - - -
7 Irrigation fittings Polymer seal 1000 1/2 500 2.20 1100 1010 

8 Packing frames for 
cookinr, stoves and ~food battens 450 1 450 2.00 900 830 

room heaters 100 1 100 4.50 450 420 

'l'OTAL 

Addition of 20% to cover CH' mainly on hand pump itemn. Use rounded value off; ')0 1 000 in calculations. 

Group 
annual 

cost 

$ 
10 

-
150 

1000 

'•220 

34000 

450 

1010 

~.o, 830 
\.J 
\J . 



1. 

1.1 

1.2 

1.3 

1.4 

2. 

2.1 

2.2 

2.3 

2.4 

3. 

4. 

4.1 

4.2 

4.3 

5. 

TABLE 18 

SUM~ARY OF UTILITIES COST AT 100%PRODUCTION 

Electrical 

Foundry 

Fabrication 

Consumption 

509,944 

17,802 

54. 

Machi:ie Shop 37,593 k#H per year at R0.04 = R25,800 

Lighting 

Total 

79,440 

645,000 

Electrical Maximum Demand 

Foundry 480.0 

Fabrication 16.3 

Machine Shop 43.3 kW at R7.0 

Lighting 26.7 

560 

Forecast Total Electrical Cost 

Water Consumption 

Water use by estimate - 20,000 J 
m per year 

Cost, J R1 ,000 at R0.05 per m = 

Add service cha~ges !or water and sewerage e.g. 

Projected cost o! utilities 

or 

R3,920 

R29,720 

R2,000 

R32,720 

$30' 102 



TABLE 19 
55. 

REPAIR AND MAINTENANCE 

Item Element Annual Asset Annual 
Rate Value Cost 

Per Cent us Dollar us Dollar 

1 2 3 4 5 

1 Buildings 2.5 540,000 13,500 

2 Plant and Machinery 5.0 520,000 26,000 

3 Vehicles and transport 10.0 60,000 6,ooo 

TOTAL 45,500 

TABLE 20 

DEPRECIATION 

Item Element Annual Asset Annual 
Rate Value Depreciation 

Per Cent us Dollar us Dollar 

1 2 3 4 5 

1 Buildings 5.0 540,000 27,000 

2 i-lachinery and equipment 20.0 520.000 104.ooo 

3 Office Eqpt. & Furniture 10.0 20,000 2,000 

4 Value of Vechicles 20.0 60,000 12,000 

5 Jigs and Fixtures 20.0 135,000 27 ,ooo 

6 Start-up Expenses 20.0 635,800 127,160 

TOTAL 298,160 



TABLE 21 

CALCULATION OF DEPRECIATION 

(US $) •ooo 

Asset ••••• Dep. Year Rea. Year Res. Year Res. 
I 

.. 
% 1 ~ .. . . I! 3 

Builds 540.4 5 27 513 25.8 487 24.4 462.6 

~ac~/ qp • 520.0 20 104 416 83.2 333 66.6 266.4 

Office 
Eqpt. 20 10 2.0 18 1.8 16.2 1.6 14.6 

Veh. 60 20 12 48 9.6 38.4 7.8 30.6 

Jigs & 35 20 ? 28 5.6 22.4 4.4 18.0 
Fixtures 

Start up 
E~penses 635 20 127.2 508 102 406 81.2 324.6 

.. - .. - ~ ·~ --

Yearly Depreoia~& .. 2?9.2 228 185 

Year P.es Year 
4 6 

23.13 439.5 22 

53.28 213.1 42.6 

1.46 13.4 1.34 

6.12 21~.5 4.9 

3.60 14.4 2.9 

64.22 260 52 

152.5 125.7 

Res 

417.5 

170.5 

12.0 

19.6 

11.5 

208 
. --

Year Res 
6 

20.8 

;4.1 

1.2 

3.9 

2.5 

41.6 
-- ... --- - . -- ... 

104.o 

\JI 
0\ 
• 



HEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

57. 

SCHEDULE 10-3/1 ',~ORKING CAPITAL 

COSTS - USS '000 

PERIOD CONSTR'N START UP & FULL PRODUCTION 

YEAR 1 2 3 4 5 6 7 

. PROD' N PRCG. - - 40% 60% 80% 90% 100% 

RAw MAT'L A 7.000 10.000 13.0 15.0 16.4 

3 8.ooo 11.0 12.0 14.o 14.o 

c 18.000 27.0 32.0 36.0 36.0 

CONSUMABLE A 8.o 12.0 16.0 18.0 21.0 

BOUGHT-IN 3 14.46 19.28 21. 78 24.1 24.1 

c 44.5 62025 74.5 82.9 82.9 

LABOUR 100 100 102.5 102.5 105 

UTILITIES 16.0 18.5 22.0 25.5 3c.o 

REPAIR 26.0 29.0 32.0 36.0 36.0 

MAINT. SPARE 12.0 14.o 15.0 17.0 19.0 

TOOL ING ETC. 36.0 39.0 33.0 33.0 8.o 

FACTORY 0' 102 102 102 102 102 
HEADS 

FACTORY COST 391.96 458.5 475.28 507.5 498.4 

AD:•!IN HEADS 140 140 144 144 147 

SALES COSTS 12 12 13 13 16 

DISTHIBUT ION 25 25 27 27 30 

OPERATING 568.96 635.5 659.28 689.5 691.4 
COSTS 

FINANCIAL COSTS - - - - -
DEPR:::C IATICN 279 228 185 153 126 

TOT.AL PROD ANiJ 848 864 844 843 817 
MANF. COSTS 

• LOA~IS NOT FORSEEN CAPITAL IS EXPECTED AS GR~NTS-IN-AID, 

OR FROM LNDC PARTICIPATION IN FORM OF GRANT• 

8 

100% 

16.4 

14.o 

36.0 

21.0 

24.1 

82.9 

105 

30.0 

36.0 

19.0 

800 

102 

493.4 

147 

16 

30 

69104 

-
104 

795 



58. 

SCHEDULE 10-3/2 .-iO?.i-~I:·iG Ci..PITAL 

RE~UIREHENTS 

x y RE~U I REM ENT .S s '000 

I1'SM ACCOUNTING i·1IN COEFF. START-U? FULL 
ITEM DAYS OF CAPACITY 

cov:R T .O. 3 4 5 6 7 8 

1 ACCOUNTS 30 12 15.5 23.3 31.0 34.8 'l:;:\ ~ 
.1-•v 33.a 

RECEIVABLE 

2 R..\1..J MATERIAL 90 4 1.75 2.5 3.3 3.8 4.1 .+. 1 

3 B 90 4 2.0 2.75 3.0 3.5 3.5 3.5 

4 c 60 6 3.0 9.0 5.3 6.o 6.0 6.o 

5 CC~iSUMA3LE A 180 2 4.0 6.o 800 9.0 10.5 10.5 

6 AND 3 90 6 2.4 3.2 3.6 4.0 4.0 4.o 

7 BOUGHT-IN c 90 6 7.4 10.4 12.4 13.8 13.8 13.8 

8 SPARES 180 2 6.o 7.0 7.5 8.5 9.5 9.5 

9 ·:iO:tK IN PROG 9 40 15 .4 17.9 18.6 19.9 19.5 19"5 

10 FINISHED 15 24 34.7 39.0 40.4 42.5 42.1 '+2.1 
PRODUCTS 

11 CA.3H IN HA rm 18.9 19.8 19.5 19.6 19.4 17.8 

12 CURRENT 111 141 153 165.8 171 170 
ASSETS 

13 ACCOUNTS 30 .., ~ ,c:_ 9.6 13.3 15 .9 17.9 ~5.7 13.7 
PAYABLE 

14 NETT WORKING 101 128 137 148 152 151 
CAPITAL 

15 INCRSASE IN 27 9 11 -3 -2 
ITEM 14 

16 l'O :' n.L ??.OD. 348 364 344 343 317 755 
COSTS 

17 LESS ?.A':I MAT'L, Ul'ILITY, 395 388 376 372 350 328 
~ -- ~" _;~r - ~·· • 

18 15 24 453 476 463 472 467 477 

19 CASr! 3ALAi1CZ 18.9 19.8 19.5 19.6 19.4 17." 

I I I I 



60. 

TABLE 22 

PRODUCTION FORECAST 

YEAR 3 4 5 . 6 7 8 

ITEM DEPARTMENT % ~ % % % % 

1 FOUNDRY 40 60 Bo 90 100 100 

2 FABRICATION 60 60 90 100 100 100 

3 MACHINE 50 75 90 100 100 100 



TABLE 23 

ESTIMATED ANNUAL SALES AT FULL CAPACITY 

Item Description Pcs/kg 
Per Year 

1 Cooking Pots 

-Traditional 2200 pcs 

360 " 

2 

3 

4 

5 

6 

? 

- Modern. 

Stoves(Different Types) 250 " 

4o " 

1'4 " 

146 " 

Trailor Parts 4ooo kg 

Massy Ferguson Wts 18600 " 

Rawl Bolt Wedges 24ooo " 

Coffin Handles 10000 pcs 

Hand Pumps 100 " 

8. Agricaltural M/C 4ooo kg 
Emplements parts 

Fab 6000 II 

9 Room Heaters " 1ee pcs 

10 Miscellaneous Parts M/C 4700 kg 

11 Aluminium Fittings 

and Couplings M/C Ir Fab 1000 " 

Total Annual Sales 

Average 
Price-Pc/kg 

(Maluti) 

90.00 

160.00 

360.00 
800000 

1000 

3o65 

3.66 

176.0 

4.89 

16.55 

us $ 

Rounded " 

61 

Total 
Annual Sales 

(Maluti) 

43 206 
2 520 

22 500 

6 4oo 

5 04o 

.116 800 

8 696 

14 192 

41 74o 

49, ~ 

1()1 000 

1:.r 580 

21 945 

17 600 

22 990 

16 550 

503 759 

465 000 

I II 



Item Dept 

1 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

TABLE 24 

SALES VALUES 
for 

Fabrication & Machine Shop Production 
of 

Non-Foundry Items 

(US Dollar) 

Product Departmt Annual Unit 
Total Volume Cost 

3 4 5 

Room Heaters 17600 100 176 

Spreader Bar 1000 0.97 

Cross Brace 1000 1.67 

Short Brace 1000 0.73 

Stay Beam 
14580 

1000 0.61 

Adjusting Bar 1000 1.64 

Draw Bar 1000 3.74 

Mould Board Stay 1000 0.81 

Agitator Spindle 1000 1.92 

Fertilizer Bar 1000 2.80 

Drive gear Shaft 21945 1000 2.50 

Traction Axle 1000 2.50 

62. 

Total Annual 
of Sales 

Sample 

6 7 8 

17600 1 17600 

970 1455 

1670 2505 

730 1095 

610 915 

1640 2460 

3740 5610 

881 1322 

1920 4140 

2800 6040 

2500 5390 

2500 5390 



63. 

TABLE 25 

ACCOUNTS RECEIVABLE 

CURRENCY us $ '000 

YEAR 3 4 5 6 7 8 

PERFORMANCE 40% 60% 80% 90% 100% 100% 

GROSS SALES 186 279 372 419 465 465 

ACCOUNTS 15.5 23.3 31.0 34.8 38.8 38 .. 8 
RECEIVABLE 



SCHEDULE 10 - 5 EST'D MONTHLY RECEIPTS & PAYMENTS 

DEFICIT 
ITEM MONTH RECEIPTS PAYMENT DEFICIT SURPLUS AGGREGATE 

1 2 3 4 5 6 7 8 

Currency us $ 000 

1 May 37,600 80,266 42,666 - 42,666 

2 June 4.5,620 31,366 - 14,254 28,412 

3 July 49,320 44,866 - 4,454 23,958 

4 August 31,620 45,866 14,246 - 38 ,204 

5 September 24,220 44,866 20,646 - 58,850 

6 October 28,220 31,366 3, 146 - 61,996 

7 November 27,720 39,616 11,896 - 73,892 Max 

8 December 35,720 30,866 - 4,854 69,038 

9 January 56,920 44,366 - 12,554 56,484 

10 February 4.9,680 45,366 - 4,314 52, 170 

11 March 58,020 44,366 - 13,654 38,516 

12 April 59,540 38,r.,32 - 21, 108 17,408 Min 

I I I I I I 



SCHEDULE 10 - 6/1 .TOTAL INITIAL INVESTMENT COSTS 

ITEM INVESTMENT CATEGORY FOREIGN LOCAL TOTAL 

Currency US $ ,coo 

1 INITIAL F~XED INVESTMENTS 914.8 708 1622.4 

2 PRE-PRODUCTION CAPITAL 533 102.8 635.8 

3 WORKING CAPITAL - 152 152 

4 TOTALS 1447.8 962.8 2409.6 



66. 

Simnle Rate of Return 

(US $) 

Item Year 3 4 5 6 7 8 

Sales Revenue 186 279 372 419 465 465 

Operating Cost 568096 635.5 659.2 689.5 69104 691.4 

Depreciation 279.00 228.0 185 .o 153.0 126.0 104.0 

Operating ~ 661.96 584.5 472.28 42305 352.4 330.4 

Ne5ative Rate of 

Return (%) 35.39 31.25 25.25 22.6 16.8 16.5 
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Die;~aratm- nt o~ '!'ra:ir:; and Ind:istr:· 

Leso:ho Steel Prod~~ts (Pvt) Ltd. 

Basotho ~nter~rises Dev. Corroration, 
(Pvt) Ltd, ~o~kshops 

Trar-?l~uip (Pvt) Ltd. 

Lesotho Clotjing Industries (Pvt) Ltd. 

Lesotho Shoes (Pvt) Ltd. 

Lesotho Umbr.::;lla t3nufacturers (Pvt)Ltd. 

Lites (?vt~ Ltd. (Domol•ix) 

L-=- so ... i...o -:-:1,..,,, ..... '·'' lls ("!'> s""ru~ ._,. LJJ...:. - V-4~ h.- ! .. _ _. / 

Hard.,mr-= C·3::;.tre /,.Agencies (Pvt) Ltd. 

Le s0t.l:.o ':'!'?.ct::r ar.d Const:>11ction 
lfachinin.::: Co. Ltd. (! .. fsu), ~!assey ?er-;'.lson 

Leylgnd ?.'.otor Garage 

r.:1 ni str y of .Agriculture C.· l·:!arket i ri..,:;; 
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--------------

!:c? n1~1:. 
:·r. ;·. ::cts' O'."!"'~~ 

!."r. ?~.!'. ~.:an:r'=l! 

(Permo:.r.ent S.::; c!'etar~') 

r.':r. 

- .., 
t) • - ... 't'ol.::;li 

Be t!-_r;:3 
Both~2 

I«~r. !"arc~ l ~~~I!lbl<:..~ .. 
1.~r. Brcmr.:'21 

?.:r. P. Co~tz~<'> 

r.:r. i:i ::o 11-:!r. 

r:r. . __ , . L~'or. 

Manager 

r.:r. Bi? n ::2 ~r~ ~ 
!.:!1. ··tal J..~r ::~ ... :·~ s 

Mr. ., 
!'. • Jasin 

Pr. Zobir>ist 

Vr. ~. Pretorious 
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Basot~.o :=:nter"2rises Develonment Corp. 

Lesotho :::lectrici ty Corporation (LEG) 

rinistr7 of Agriculture 

?ras9rs ~holesalers 

!.!inistr~r of Co-operat:ves "· ::?ural Jev. 

':'ha be-'!' seka ~ural '.)eve lo"!; me nt Fro~rarr.r.:e 
( CarJB :li '1 r.. Aid) • :.'.a ser'.l. -

Clifford ~rading (Fvt1 Ltd. 

g-9.3.33 ~hsba-'!:'se1i:a ~ural J'~vr:lc~u:-:-!".t Fro~.::ct, 
(Th2 b:i-'::' se ::a) 

11.2.83 

14.2.83 
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II 

" 

17.2.33 

II 

II 

~.'?..ser·..:_ Steel ar.d ·.·;cod. ·.·!orks 

::ini str:· c:: ?rade, Ind:.istry ar..d ':ouri sr. 

:·;~ini :~r;t of Plannif'-.:-:, :=:mploym·:;nt and 
~cona~ic Affairs. 

Lesotho Polytechnic Institute 

Sureau of Statistics 

'.{ini stry o:: "'o::·ks (Ro sis Di Yi si on) 

:i8.tionc..l M8npo·.rer Jevelo-pr.:~nt Secretariat 

raluti Irrigation Co. (?vt) Ltd. 

~anistry of Co-ot"~r?.tiv-=:s ar:d ?.aral Jev. 
(Village ·::ater Sur-"2ly) 

!:l~p~rtm·Jnt of r.'.ine s and '.}eology 
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!.~r. Ber.. Seba tarre 
~.:r. rat too 

~:r. C • Dur..n~ 

rr. !.:otobol: 

?.!r. T sep~. y-_~ 

?.'.r. ~.'. C!19.he r ..c 

t!r. Loeffler 

!·.:r. Le t~ .. a: '"3 

?.!rs. ?.'. Six~s!-.e 

(~e"m~n~~t S·_~"_et~.~-Y', .. . '·- -.. - - - - -

i:rs. l'.o~i 

rr. ~'.akhele 

!-'r • !.e sa o::: z:.a 
~.·r. ·,·ads~:.-crt~ .. 
r.'.r. Vir:i cf'. -:;.r2f 

!.~r. '? .~: .Lsrc-:::oli 
r.~r. rJ. ~v::i.r:s 
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L!..;.83 

3.3.83 
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17.3.83 

LesctC.o !:illir-s· Co. (Pvt) Ltd. 

Kclonys.r::a ?ottery (Pvt) Ltd.. 

~e~ 3.rtm~n t of !1~i!le s ai:d Geolcsy 
- Clay Lab. 

Lesotho Chamber of Cocmerce ~nd 
I:r.d. us tr :I 

Solar ~nersy Develorr::ent ~ 3io;as 
Prcd·iction, ?.ene'irable ::n-::rgy ~ec!":.nclcg':'/ 
( -=>of"'~ ' :;~-:-"'.:' (;:'CC1 Pno -;,,, c• -~ l--.:t/. '-'·--~...__ .. - tJ_,. v. 

Goli ~ollar Furnitures 

?.ene,:;able ::nergj~ '!'e chnolc;z::r Pro~~ ct, 
Kinistry of Co-ops & ?.ural Develcp~ent. 

~~ini str~' of Commerce a.r.d Industry 

P.esidP-nt ~errese~tative 

T P c ( i'~'T~·c' V • • • -··--" I 

~ i::: C· (~ f. C' !) • .... • • ... .. ~ ) 

Adminis~re~ive C~~icer 
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:·r. Colli r .. Lo·::e 
~.~r. Deve 3te·.·t8.~d. 

Manager 

:.~r. J .~. ?:hosbene 
~·,~!'. ? . ~,:at ji 
:.~. J. !/. :·rt!-':.c~o a 

:.:r. Gustav Gai lard 

Jr. :.'arupir~· 
~.~r. S. Pule 

:.:r. Ch~ s Va-::_ 
Vollenr .. ove!': 

!/r. J;···. Str:rte!' 
1:lr. J. Ga:r 
rr • P • Kane t si 

Eor.. 1'.V. i'.ola.n.o 

~,'r. C-t. Wiberg 

~.'.r. Henri ck :Helson 

r .. :r. Lenart ::c'Tr.'2rt 

?1'.r. Abdul ~ader 

Yrs. C.?. E~vis. 



APPENDIX II 
'"'"' ,u. 

Imports of Iron and Steel and Non-ferrous Metal Products 

No Type 

1 Iron & Steel Products 

- Bars, Angles 
- Plates & Sheets 
- Tubes, Pipes 

2 Non-Ferrous Metal 

3 Manufactures of ~etal-Nes 

- Building Structures 
- Metal Containers 
- \Vire Products 
- Nails, Screws, Nuts, Bolts et1 
- Tools-Hand/Machine 
- Domestic Stoves & Heaters 

(Non-Elec.) 
- Plates, Dish~s, Pans, etc 

4 Agricultural Implements 

- Ploughs and their parts 

- Planters and Fertilizer 
Distributors 

- Cultivators and Harrows 

- Machinery for Harvesting 

- Tractors and Parts 

- Agricultural Machinery 

5 Pumps ( air or liquids) 

6 Road V~hicles 

- Motor Cars 

- Trucks, Vans, etc. 

- Buses, Combis, etc 

- Motor Vehicles parts 

- Motorcycles & Scooters 

- Bicycles 

- Invalid Carriers 

1976 

1646 
974 
730 

2854 
387 
340 
211 
387 

1484 

1182 

- Parts of Motor Cycles and Cycl ies 

- Trailers 

1979 figures not available 

VA.LUE, 

1977 

426 
1008 
1127 

520 
342 
598 
246 
416 
953 

1701 

1978 

446 
71 

82 
20 

1104 

186 

3075 

6894 

2183 
8221 

60 

93 
35 

1+97 

482 

XA.1.0TI 

1978 

643 
2023 
1861 

196 

2537 
281 
602 
380 
626 

1190 

1703 

1980 

1265 
2893 
2740 

403 

6091 
609 

1236 
516 

1440 
1692 

3369 

1980 

1+58 

297 

148 

58 

1678 

835 

1+20 

5591 

104-28 

2233 
12355 

137 

96 

79 
76 

928 
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APPENDIX V 

Metals Engineering Products i~~entified for Manufacture 

In Small Scale Industrial Units 

74 

In the course of extensive market survey undertaken by the Foundry 

mission, it has been observed that there is scope for local 

manufacture of many hardwear, construction, and household ~.tal 

products in the country, in the small scale sector. Although 

materials for such products have to be impor~ed, the value added, 

and the volume of demand for such products could result in appre­

ciable foreign exchange savings. 

It is understood that the management of BEDCO, and a few metal 

fabrication units in the country are actively considering setting up 

some such industries. The mission recommends that there is require­

ment to set up such industries in the country, to enlarge the base 

of metal working industries. The products considered are given 

below: 

Item Industry or Product 

1 Nails for wood wo-'·ing 

2 Woodscrews 

3 Bolte and nuts 

4 Metal fittings for window frames 

5 Hinges for doors 

6 Dimond mesh wire f~ncing 

7 Wheel barrows 

8 Farm trailers based on automobile components 

9 Containers for garbage disposal 

10 Domestic steel furniture, cupboards, tables 

11 Link chain for bedsteads 

12 Beer and drinks cans collection and processing 

13 Scrap metal collection for export 

14 General purpose band tools 

15 Agricultural implements spares 
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APPENDIX VI RENEWABLE ENERGY TECHNOLOGY COOKING STOVE 

The mission visited the headquarters and an operating site of the 

Renewable Energy Technology Project; the full designation of this 

unit is 

Renewable Energy Technology ?roject 

Appropriate Technology Section 

~inistry of Co-operatives and rtural Development 

P.O. Box 686, 
~fase ru, LESOTHO. 

The unit is supported by it's United States base or~anization: 

Associates in Rural Technology 

362 1 Main Street 

Burlington, Vt. 05401 USA. 

The proposed design of stove is of profound significance to the work 

of the mission because it represents a large volume of fabricated 

and ~ngineering capacity which would alter the whole concept of the 

present work. The discovery of the RET stove and contact with 

members of the project team places the foundry mission members in a 

difficult position, because, by excluding the work content from the 

potential workload of the fabrication shop, a most important 

manufacturing component is lost. On the other hand, there is 

positively no production of the stove taking place at the moment. 

All the officers of the RET project are quietly confident of the 

potential value of their design to rural housewives, and a signif:cant 

saving in the effort of gathering fuel. The foundry mission is 

convinced tr.at suitable redesign on a moderate scale would admit 

of a signifi~ant content of castings, coupled with a reduction of 

cost from that of the fabricated design now being considered: 

(it ~ust be recognized that no casting facilities are at present 

available, therefore the proposed design would not foresee the use 

of castings). 

The team recommends that the work of the RET project is monitored 

to determine it's significanc~ to the establishment of the extension 

of the industrial base in L~sotho. 
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RET MODEL 3 
{Scale 1:5) 

(in celltimeters) 

~- - - - - T- -,-
I 

I" -

I 1 r, 

I 
I @ 

I I 
I IJ I 
Ll\..- - -=- -_, ~ -'-,. 2 '2 

l 5 

~~ 
J? ~ I I 

1-

76. 

-,- - -, 
~ 
I 
I 

@ I 
f 
I 
I 

- I - _J .. , 

I 
r 

l 
t_'r-i======:;-,..------------r ., .... 

35 - -: 

© 
CD lst POT HOLE 
Q) 2nd PO'r HOLE 
Q) RAFFLY: 

© STOVE PIPE EXIT 

~ 
STOVE BODY 
FIREBOX rooR. 

<V FIREBOX 

® ASH CATCHER/AIR 
CONTROL 

;. Tl-- ?2 .. 1 

- - - - -

TCP VIEW 

} 

T 




	0036A01
	0036A02
	0036A03
	0036A04
	0036A05
	0036A06
	0036A07
	0036A08
	0036A09
	0036A10
	0036A11
	0036A12
	0036A13
	0036A14
	0036B01
	0036B02
	0036B03
	0036B04
	0036B05
	0036B06
	0036B07
	0036B08
	0036B09
	0036B10
	0036B11
	0036B12
	0036B13
	0036B14
	0036C01
	0036C02
	0036C03
	0036C04
	0036C05
	0036C06
	0036C07
	0036C08
	0036C09
	0036C10
	0036C11
	0036C12
	0036C13
	0036C14
	0036D01
	0036D02
	0036D03
	0036D04
	0036D05
	0036D06
	0036D07
	0036D08
	0036D09
	0036D10
	0036D11
	0036D12
	0036D13
	0036D14
	0036E01
	0036E02
	0036E03
	0036E04
	0036E05
	0036E06
	0036E07
	0036E08
	0036E09
	0036E10
	0036E11
	0036E12
	0036E13
	0036E14
	0036F01
	0036F02
	0036F03
	0036F04
	0036F05
	0036F06
	0036F07
	0036F08
	0036F09
	0036F10
	0036F11
	0036F12
	0036F13
	0036F14
	0036G01

