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Vereniging van Munisipate The Association of Municipal 
Elektrisiteitsondernemings Electricity Undertakings 

van Suidelike Afrika of Southern Africa. 

KENNISGEWING VAN DIE NOTICE OF 
41ste KONVENSIE 41st CONVENTION 

/39·by word bekend gemaak dat dle 41ste Notier 16 hereby given thal th/ 41>,t Chnven- 
Konvensie van die Kereniging vanaf 16 lot 19 tion of the AMg,riation will Br held in Unitali at 
Junie 1969, albel dat,ims inbegrepe, te U mlah ge- 
hou sal word, en wel op die plekke sons in the die venues set out in thi• Agenda and Programme 
Sakelys en Prugram wai hier·by uttlereik word, Mued herewith frorn 1Gth ,!une to il h .hine, 1969 
aangegee both day: inclusive. 

DAVIDSON EN EWING (EDMS j BPK. DAVIDSON & RWING (PrY.) I.TD 
Per : R G. Ewing per R G. Ewing 

1 April 1969 Sekretarisse 1st April, 369 Serretarie6 

SAKELYS EN PROGRAM. AGENDA AND PROGRAMME. 
M,•AND.G. 16 ... 19(. MONDAY. I. J.ne. ./. 
1000 •Ill Kom bven vir tee op (he Queen's·sual 10. .Il Assemliki far tea irt Queenes H.ill Grnundh 

terrein 

10.30 „n Ve,Kader in Queen's 6aa] 10.. I ta A»aill m ./1 Im't, I. 
10 15 , I Openingsgebed 1 () 45 .i n' Opening Prayi'r 

Verwelkoming by die Konvensie dcur die Welromo . Comiention by the President 
President Weleume 10 1]mlali / Ms Worship the 

Ver.elkoming in L]mlal, deur Sy Agliare May(3r of 1 In•al• 
die Burgemeester val Umtal] Omcial *ininE of Ihe Convenlion by ihe 

Ample,ike Opening wan die K[inven'le de ir Prilne MI,IMer the, Honowrabli, I, D Smith 
die Eente Minister, Sy 'de•le I D 

Smith In(laili,in nf Pr-,dent 
1,1huidisnng van Pre'ident Presidentud Address 
Prrh](lie,lt·,r,•de 

Il m Verdaging vir midd@gete· 1230 p.m Luncheon Adjournment 
100 ILD Ree],trusle by die Konvensie se VerNader 2.00 p.in Registrali,in / Convention - 

Venue 

plek - Courtauld·tealer Courlauld Theatre 

2.30 nm Verk].sing van Aangewese ..bident 2.90 p m F.lmill . ..&dent F.leet 

I) Worgestelde aanvaarding van [lie Constitution of the AEsoil.ll,0/ 
Afr,lu,unst· teks van die Cronliwet 604,6 (1 ) Proposcd aidopt, n of 111: Afrikaans text 
in VIlle 2 van die 1967 - verrilinve of the Cor. ut][in u.% published in th' 
Mepubli•eer 1967 Proceedin, 4 Volume 2. 

(21 Om oorwering te sk•nk aan die wys' (2) To )/s](11·. amend/le•ts proposed - 

Ings 'Do./ste! I Ii> Mr P ] Boles cleur 
- as appended 

lal Int. I J. Botes, goes hierhy aun ./reto 

geheK. (b) by Mr E de C. Pret©nus as 

<b) Mnr E de C Pret,ir,us. sans hier appent•id hereto 
. cialigeheg •Le EXeCUtive CQuncil will report b the 

Die uitvoerende Raad sal aan die Konvenbia <'fin••lkon on •he proposed amend 
verslag doen ©or die voorges,elde •ys,g in•Il rect·Il. a' indic·ated abo•e 
ing, 9008 1,ierbo a•ngedui Eleellon of Executive lounctl 

Verklesing van Uitvoerende Ra•d Report of Secretaries 
Ve.rl/van dir Rekii·biria. 

4.00 nin Verdaging en derversings 4.00 p.m Adjournent and lefres'ment 
7.15 nni Iturgelike Onth,lal - Qu•·i' n's•aaL 7.15 p.m (hic "ccention - Queen % 31:in. 

0,0 Vere.191.9 @,1 ». .1..1• El.Rt.*il,I.#-ing. van Suid'. Anika V-g,Inos, '9tg D- 1 1 



l•INSDAG, 17 Junii· 19. TUESDA¥. 1•th Juni·... 

g® wn .praat ·'On. keling van Elektrimiten 9 ® a.m ..per " Elee'lric,ty Developmont in 

in Rhode!;10 - ·n Oomi. van Voi,ruit Rhodesia - Revie% of PrOJ•eSS and 

Rang L·n ./ekomstige Tundense" Fliture Tr•11'd. " - D R. /* - 

D. R In]/f·, Rhodesiese E.V K Rhodes,an ESC 

In® 'in reepouse 1011. ..1 Te r, Inter™L 

1, 00 vin lk,Nireking win releat {Ior Rhlide•]ese 11 00 8 m Discursien or Rli•di Nian ESC. Paper. 
EVK 

1290 VIn Ve.dging vir 'lidd·iRete 12 •10 I, 111 Lunchc€in .1rnrni·. 

2.00 111,1 Referaat ·· Reken•utornal 1,1Mt·,u·i,rhwe5/ 2(K} p.m Paper 'Computer Enmneeril JDN 
,!. D N '.1 Wvk, WINR, Pretoria van Wy'. CSIR, Pretoria - 

4.00 nin VerdaginR en Ver•ersingb 1 00 pm. Adjournmen! d]id Ri•fri·Nhment 

7.80 = A.!dete-lert•iling - " lie V.like Neen· 7.30 p.m G;Ny Nillities Sill)]ier Sho.i. •· - Qu•en·s 
tigerjare " - Queen·s•sa•,1 Hall 

WOENSDAG. 18 Junie 1.9. WEDNESDAY, 18th Jume, 1969 

9.30 •111 Refurdat · Finansi•le Outunomie 9.30 a m Paper ' Flit,inct,] Autonomy'· - Rowan 

Rowan Martin. St/stesourier. Sail M.irtin. City Tre.,•urer. Salisbury 

bury 10.90 4 m Tea Interv' 
1 0.30 I In TeD....1 11.00 I I Discussion on Finance Paper 
11.00 v.' 13€sprekin• van referd.it 0,}r fin.insies 

12. I' '" I.uncheon Adjournment 
12.30 nm Vorda.:inp .ir mid.,12·te 

2.00 P m Palitrette ' EleArle'l 2.00 Standardsineeniral n. Refer/atjir ·· El•ktri'. St./1,• in 
Africa " Sentraal·Afrika " -- R L -- R L ..... Richards, C A Stan· 
'i//1% A./till Sentraal·Afrikdans' Standi,urdrveren L 

glng 

2.45 rin, Be,prekinx van Verilai· wl,r, Auliki,rilles 2.45 en p. 1}1%-6!(]n [in Reports of Sub Committees 

Verteenwoord,N[·n and le,irt'L•n(ati•es 

4.00 nin Ver,talging en Verver'Ings 400 Pm Adjournment and kefreshment 

lind Vr, Free Evening 

..111•HI•W:, 19 Ji:i,Ie 'QE THURSDA¥. 19/ June, 1969 

9.30 61.1 1,(le·ferum 9.30 a m Members' Forum 

1030 IIi Teeplul 10.30 am Tea Interval 

11.0 % L•di• fri,lii vi•rvi;Ig i•/ hespreling VE,11 11.00 .... Cuntinniati,in I. MemberS Forum and 
vor]Me referate diseusgion of previous pape. 

1130 '. Ri·ft·in•t,h· · KWH kurweM KN, liul Beli· 1130.'in Pai•i·retti· ' Kw}i Cunes and their Signifi 
1,en,• " -- A A '.liddlec{Aer SABS, eance " - A A Middleeot• S A.B S.. 
Pri·Ii,ril Pri•torl. 

12.30 ... Verdai:In,; vir m.* 12.30 a m 1.1•n[·lii·.in Adji],irnini·nt 

2.00 nm Affieldsgroet - liaadsheer J Eteer. Salis· 2.06 1, rn Valt,1/4,on - Aldernuln J Steer. Salldury 
hury Raad•heer i PEene. Bullwayo Alderman.1 Pa>ne, BulnwE,yu 

330 nm Tei·,1,11• 330 P m Tea Intervill 

4.00 M Ere]Imauthkip ,·il ./rl,/idili ' ..in 4.00 P. Honorary M€rnhershn,i d. Presentation of 
0/eleki , Insirmia 

Slij14111]1•11 Clnhing Session 

5.30 nin Vertrek na Vila la Maniell, Mo5ambiek. vir 5 31) P m Leave for Continentai Even,nu, at VJ]1• da 
Kontinen•ale land M,Inita, Mocambi•iue 

2 - AgGe-•lon /1 M•r'61..1 El.C,r•c•I Und•itak,•ge I ..ein Al,ie. pro„•di•gs 19. Vol 1 



PROGRAM VIR DAMES LADIES PROGRAMME 

MAAND'U;, 1(i Junie 1984. 111•INDAY, 11•th Juni·, 1118!1 

1000 v.. Verl:ader vir lee op (lie Quren'ssaa] terrein 10.00 .L m A•belr11•11· f,ir te., in Queen'% Hal] Grnun. 

10 lim Verl:ader in Queen'b:mal 10 toi. Assemble in Qi,er·n'g Hal] 

10.45 wn Opening met .bed 1045 a. Openir. Prayer 
Verwelkoming by Kom'en'Le deur die Presi· Wele,inie to Convi•ntion by the Pri•Mtle'l 

dent. Weir,ime· to Lintali liy HIN Worship the 
Vorwrikorning LI Umlab rleur Sy Agbire die Mayor 'f umtili 

8,1/KemecAter val Vint. Omcial Ope= of the Convention by le 
Aniptelike Opentng •an die Konvensie deur Prime Milister the Nonourable T D 

{lie Eerste Ministen Sy Elele I D. Smith 
Smith ..... of President 

Inhuldieing vall Presidenl ]•sidcntial Addre• 
Prei,clenlsred' 

12.30 Im Verdamng vir m.dage' 12.30 pm Luniheon Al,o•rnment 
7 15 nm. H,irgelikE· 0,101@al -- Queen'A ·.4,4,1 7.IM p.m Civ]. Releption - Queen's Hal] 

I]NSDAC, I7 Junie 196' TIJFSDAY, 17• J.,ir, 1069 

9.45 • m Vertn·k MMT Queen'Im' per bus na 9 .' 1•1 1.rer.r Queen's Hall by coach lor V 'imlia 
Vurnha M[ir,iing'li WI. Horbelnn 

Oxpendlee by die Herbe. Die Wit Perd VIN,1 I .unnba Nation. Park * 

.sock aan Vumba Na@ionale Park en Tuine Garden. 

Middagete by Hotel L#pal Rock Lumeh©un :31 Le'pard 1td 110'el 
7.*0 nm. Aandete-vert©ning - ·· Die Vrolike Neel 7.30 p in CM NinMies Rup,wr Shoo " - Queen's 

I.·rjare - Queen /·64,al 'all 

WOENSDAG. '8 Junie ]969 WED'EM]MY, 1.1, .1.,ii·, 19ml. 

10.00 vm Mndeparade e. Filmverlonlng - RL•hooR· 10.00 8 I Fashion a. Film Show - Rainbow 
tenter &.atre Tea .n Queer•'R Hall (:Founds. 

ree op Queen's·sarilierrel,1, 
12 m Am Midrlagete op Quel·n's·saa] terreln. 12•0 lim Luncl, In Queen's Hail Gri,unds 

200 nm Vry of h•oek aan Aah,yntuine. 2 -Pm Free or V,6,1 . Alue .rdens 
Aa••1 Vry Frer evening 

DONDERDAG. 19 Junie lue r•]•IRSDAY,19th June. ]969 

to.{10 'm. Verfrek per bus vanaf Queen'&·saal na 10.00 a I Leave Queen b Hail by Coach to Kin/]ey 
Kingsley Fairbridgegedenkteken Faicbrid•,e· Men,orial. 

/20•„dice' 85 /,te van die Burgemeesters· Morning te' at the Christmax Pass HE}tel 
¥r4iu by H,illil Chrtsu,ius Pass. * llie Mavoress. 

12 30 nm Middagete op Queen ssal,]terrein. 12.30 pm. Luncheon in Queen·s Hal] grownds, 
• 30 nm Vergader by Queen'ssaal .r Verversings In 3.30 p.m Assemble at Qum £ Hall Grnunds for 

slotsitting re•reshmen11 ./11 elf•s// Ses'In. 
• 30 •,in Vertrek na Vila (la Manica Mo@ambi©ki vir 5.30 1, m Leave fur Conmiental evening at Villa da 

Konunent'Aid Maniva. Mocambique 

Dle Ve-ging ven Mun,5,pall El,ktrilit-*%9»milgm van SwiduM. Aftlk@ ./,gli•yl. !909 ./! 1 3 



WYSIGINGS AAN DIE GRONDWET, AMENDMENTS TO THE CONSTITUTION 
VOOFIGESTEL DEUR PROPOSED BY 

Mlt 1'. •. IttDTF.S 

1 nal d],· woorde in ....10.Sule .... van klouhu. 1 That the .... appe,irint: 1/ sub·dallse (1)11. I 
14 Neshril. el ]net die ....de vervang lord clause 14 be •eleted and tile follow* substituted 

t•erefor 
- 

negi·Ill,enieurl./ (met uitiluitin2 van die nine ing,Iin, r r,11·inbers (excludi. R those already 
re..·noemdes) (!eur die Konvensie verkie' mentioned) lo be elert•rl by the Convention 

2 Dat subkllus/le .] van klo/5ule 14 geskrap In lit 2 Th:,1 subilauie (2) of elili,Ne 14 be deleted and the 
die vo]Kende vervang word following #..# 11]i·Ii·fi,r 

_ 

(2) Ine Raadslid·verteenwooraigers van lede . T}ie Coillit·11:or Ji•preNentativeS of member 
cndernemings wit ]ngenieurlede tot President un unciertakings whose Engineer Inemhers are 

a.inge,wise Proillenl vorkies word, plus a,eu eli·eled 4,4 Prkimdent .id President Elect, I. 
R.ads]Id·vert•nwoordigers deur ']e KonvenAr twu Couric,Ihir represi'nlatived of member under 
verkies ], ook lede van die [Jitvocrende Raad val takings, to be elected by the COnventiOn. Ehail 
die Veteniging ulsu be 'i•embi·r• of mp PNrl'U•ne Cou'll ol the 

..ociatiol 

WYSIGINGS AAN DIE GRONDWET, AMENDMENTS TO THE CONSTITUTION 
VOORGESTEL DEUR PROPOSED BY 

MNR E. DE { . 111trroltIVS. Mlf. E. DE t. PltETORIUS 

Kuhkl(itis 111, 4(v) 1. Suh.rch,n ./ 
Verhing · Indernemings ' met ·Ide.older Subilitule mernber undertakings and members " 
„i·mi,16/ en Ide ' 

bir und©rtakine' " 

2. ihiblili,u,;ule 4{vi): 2, Subiwelion .Vil: 
Vervang '·sodan,ge '· met der21]ke' Subblitul,· ·· buehlike ·' (Alikaans · derglike '9 

for " 4,1.11 

1 Subkiousule Gll 0. ./!il'..'/ 0(4) : 
/014: In na · plaashke owerheid " die woorde ·in [nsert alter · local autlinrity ' the ... · in the 
{lie Repubilek van Suid·Afrika. Ithodesle en Suid· Re ii,lilir a south Africa. Rhodesia and South 
we•Af]·]ka ' W ,•st A fri[ C 

4 Sul,kl„i,sul.· 711) 1. ./4{·ctio. 711) 4 

Moet herformuleer word om voorsiening I maak Should 1. re phrased to provode for undortalings 
vii ondern:mings waardie pos van Ilf,ofir. enli·U! of which the positiwl of chief engineer may he 
tydrlik vakant i•. ter,]ilril"]I li'illt 

5 Subidn,iyule 'l l) · 5./.tio,1 7('ll) : 
(a) Verval · Ing€nieur.' waar dit die .ent' (a) Subd,hili· en, 1,14,ers" £or 'engineer 

keer voorkom, met · ingunieurs where it appears the firA lime. 
do Vervang die (vae' · n ten volle gekwal,6 (b) Sub.tifule who has such experience and 

sepr.le riroft·hy,unele •ngenieur wees" m,t holdE· •uch qul,lifie•,tlons as m© be acceptable 
/ #oor<le ' wetti; un mout oor die ondur le thi· Ex„utive Corn/j' for the (vainle) 
¥]riding en kwalifikal/ beskik wat vir die be I fully qualined profes,lomil enianter 
U.#rende Raad .anvaarbaar is ' 

G Auhklii,•Ii, /I G Mu.·1·Li,i,1 7(·3) : 
Skrali) die wo[,rct ' vi,orlain Dele·t•· Ilencef•rth 

7. Sul,kl••7.Ill. I. 1 ./.r,·t=n ./ 

00 Vervunx die -Morde ' npr Jaar ·· mel die (a) Subblitilte ' during the fillanchil year i,f thi· 
woorde · g.urende die f]Ii,In. irle Jaar .al lot alithority bnmed,ateiy prior to tfu· 

die plaaslike bestuur wat.lir AnansiNe laar Gnantial year of the Assotiation " for ·· ?pr 
un die VeronisrIN unnudde'llik wrafmn annum, 

{b) Die lldmaa"kappekle is bair• [irli,wr -ge 01) The inprnbership contributions are vpry 
St•1 en volu Ueen •agte patroon nie Ek qtrl [nuc'IL arbitrary; there i, no nxed pattern 
die vol/ende bydraes voor I propilse [he 'lluwin' contribution' 

4 The .*% 01 Muric,pil El•(rical Und-@king, 01 Sguthurn Allica Procced,•1 1.9 Vol 1 



VF.RKOPF BYDRAE SALES Contriliution 

ot 1 :2111]oen K.W U „· RI, Up to i million kWI, /17 
...i,-· 

or 1 mi]Joer, tot 4 rall•oel K.W.ll Rn' 0•PT 1 inillion to 4 million k.h 

lir 4 mihiwn tot 16 millfi,·n K.W / 833 4 .... to 16 ]Ti•Ilion kWIi R:1• 

/00=00-3 m 16 miljoen tot 84 mill/en K.W.U /41 [her 15 mill]Dn to 64 Ini]ILDO kWh R41 

or 04 miljoen t. 256 inilloen K.W.U. R49 over 81 minion to 256 million .Wh /40 

01 256 miljoll tot 1024 milloen K.W.U HU Oker 256 ...... mil[,un kWh RM7 

or 1024 mil®en K W 1 R. 0- 1024 million kWh R. 

C 250' In ··1024 " lan deur 23•; " In · 1000" ' 0 and 1000' cou[,1 tie substilited for 258 

w.nanx word> and 1024'J 

8. Sub.[ousule' 6/) ./), <8> •·i• <7> 8. Subsection 6(4 .... {G) ..d (/ 

Geasioseercle older™iming ' 111·hoort older dir Alisi•ate undertill,ing 'sliould he denned 

Imni · Woordlimskryw]ng' omskryf te word under Die heading Definitio,14 

./ S...lousule 10(1) !) Slihiectio' 1•(1) 

Ver•ang dir woorde " Ii] om dic twpede jaar ' met Substituli•"annu,11 for 
hirnnia[ ' 

die lord =rlikh' 

]D, Subl[Iousule 10(0} 1(} •i,h.Mii•n ". 

Skrap ./ /%.behoudsbepa'ing [klete the pro,160 

I. Subl,lousult· 12(1) 11•isi·rtinn : 12(]): 

Venangdiewoord k•n ",iletdiew©Dal··meet' **e · shall ' for " may " in the second 

0,entpnce 

12, Subkiousule 12/) 11 Sul,•-,ini, 12(4} : 

Voe R by ·Stembriefies moet val 'n pellei,• Add the sentenc,3 Bal]ot pape. S|WIL| |,11,Jr I 

in,·rk v•rsien word ' 

Il Su•,1[lousult· 12(5): 13. SU:'ll. 12<5> 

Herformuleer die eerste sin in die Engelse telk Ke-phrase ·· A repre'E·Titiltlve of u rue,imer 

0]n te lees · ·A representative of I mei·r undertaking at Con•enli(•,1 

undertaking ateonvention 
14, Muhkli,i,sul€• 12(6) : 14 'iuh•eetioi,12(8) 

14·.ang die woorde word dic voorstel verwerp hubst,tute lip Chairm.in shall havi• a casting 

m. die wolie ' het die Voo'Jilter 'n brstissende vote · for · the nir.tion shall be (1• ·,·ini••1 tu lip 

sten' Ill 

IS Suhklousul,· 12(7) lS Mul,6eelioil 13(7) : 

Voc' in na die woorde · die pers word ' & lohert after · the preSd Shall be inviti• ' illi· 

Woor•e -skriftelik deur die Uityoerende Raad' words " by Ihe Exoeutive Council in wilting 
.' Sull'Us'r 14(1)(ib>: ]6. Subsection 14(1•(lii) 

Skrap die w©orcle *as dan, Delete fer the time :i,••,•2 " 

11. 1%01• sul,klousule 15(1) nie mel 4,11}kli,UNUIi . Doessubection 15<13 not/i•nilt wh™biL•elion 

14(1){ 0 ./ 

1%. Subklius'i· 19(2) 18, N,ibieNion!?(2] 

Voe• in M •lede ·· die woorde · lan wic minst, Inken Ii,·Iwi·.1, ··menilwrk " und · shilll ' the 

v> f In6[·Tl]1•urli •rle 16 wi,NIN ' 11[ whic], 11[]t 11·• 1)ian fivL bh,11 be En#ri· 
i,i·i ' Mi·ri,[irn. " 

]9 ./.ustile 19(1>: 1!1 /,Ii,i.·cli,i, 19/) 

Skrap die tweede sin (Re·eis .dell deur 41'11 Del, 1,• 1.' 4,·coid •enlence (Already covered b> 
kli•u•ule [5(f) ) sub3eilion 16(f) 

20. buhk•ou.ule ./) 20. hi,•le€t.. 22(1>: 
'a) Vervang dle woord dric ' 111 die cer,le Iii, .) Kill•lituti len ' for three " in the first 

met die wool lien" bentenre 

(b} Vervang die woord · ontlernerningh •• n.' 41r <10 Inbel hetween whal and "undertakings 
woord · watter ' met die woord · lede.onder the •DrCI member.' 

'7 

21. Subki.,u•ul,· 2// 21. Stlh./*22(2): 
Vcr·.ang die woorde Ultvol·rend. IUiad met Sub-ute President' for ·· Executi,e Council " 
die woord ·· Proildent" (Goedkeurini, deur die (Approial by the E C may take an unduly long 
I R kan hale tyd . lieN// neeni) tl,Tle,) 

D e .u„ing val Mi.,sipale Elektrigi,•,is09deine-ings ./ .,dul ko All,ka Ve• Qt,ng' 19' Du• 1 



22. MI•,i,•i,le 25: 22. /·etion 25: 
Vervang dew =r4 Convent•an " •n die Engelse Substitute · Assuciation" for ·Convention.' 
tcks met die wo.d " Association,·· [Sien Afri (Sep Afrik.lUT15 text / 
kinse tekl 

Hy 'tel 0(]k voor dat die sul>klousutes van die Grond H. also proposes tmit I. subee'11£118 of the Consti· 
wit vi•1 :en• 'n vasu· patroon hernDmmer word en doen as lut](in he reriuinliered ace,irdini ti] a fixed pattern and 
4, vollbeeld aan dle hand 

- hugglaG for •Kan],ile, 
{K[,ius,ile) (Section) 1 
(Mul,klousules} ./ {Primor) 'Suble,tin/) 1(1) [primary) 

1(1)(al (Sekondeer) 1(1>(a) (Secondary) 
1(1)(L)(1) (Ters,@r' 1(1)(a)(1, (Terti.ir>) 

DIE VERENIGING VAN MUNISIPALE MUNICIPAL ELECTRICAL UNDERTAKINGS 
ELEKTRISITEITSONDERNEMINGS VAN OF SOUTH AFRICA. 

SUIDELIKE AFRIKA. 

••dig••Ide Gebaseerop joneste besk'kbare •erkoop.iyfers. Sub/·riptlon». Based on last avalable sales statistic 

Vo]Keng mnr E. .%6 pe' 
Volle']5 1,"1,1]xe de C Pretoriw' As per Pr'If•osali,y Mr 

EAAD skaul se vocntel COUNC•L .....1 s./. E de C Pr/torm' 

R R R 

Adelaide 25 25 A(lelaide 25 25 
Aliertal R5 Alberton 41 
Aliw·d Noord Mo 38 Alt.val North /' 88 

Barbert,in 30 58 Barberton :10 33 
*rt Wes .0 33 Beaufort West 30 . 

Ben•iril 41 40 Benoni 44 

Bethiehem . 41 Ret},lehein 41 
Noeinfiint.m 45 n7 .oemfo,i•ein 45 57 

Bl•n•1 I 25 Rluemhaf 25 28 

Bok•burM 4o Bollsbi]rE 45 46 

RrE' pal 40 Br,iltpan 35 49 

Bralldfort 25 255 Brandfort 25 25 
Bedfurd./w an 41 Bcdfordview 30 41 
Bethul 3n 38 Belha] 30 33 
Bolhaville 25 25 Rothaville 25 25 
Bredasdorp 25 25 RI'LIb 3n 41 
8211% 30 41 Bred/slorn I5 25 
Bultpmede[Ike Ge},tede 30 88 Bulawaye 45 57 
Bulaw* 4 57 Burgersdorp 25 25 
Burgearirp 25 lupe Town 05 85 
Carli·tonville 41 Carletonville 41 

Car,/lin 2. 2, C.rolla 25 25 
Cur. 30 Cer. Sn 33 
Cradock No 38 Cradock 3o . 

rbi· Air .0 De Aar .0 . 

liwetbdorp 21 17 Dewetsdorp 21 17 
Dundee ./ :18 Dundee 30 . 

Di,rliail G5 Durban . 65 
Edel-le 15 4t East London 411 49 
Empangen, RD 33 Edenvate 35 41 

Ermeto . . Emlange,1, 2{• 3. 
E./we 30 33 Ermcio 30 33 
E•tio,irt DA 41 E.owe 30 33 
Fi}rt Bl·:11, flirl 25 25 Esteol•rt 35 41 

Fort Victona Ro 33 Fort Beaufort 25 25 
(;eurge :If> 41 Fort Victoria 30 33 
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Volpens mnr E As per 
Voleens huidi,w de C Pretorm As per Prn...by Mr 

RAAD ./4,1 se voorstei COUNCIL present scale E de e Pretorius 

R R R R 

C.erm]•ton 4A C.er,rilht,in 48 49 
2 nhabis 2M . Cobabib 25 25 
2 raam.inet 

30 33 Gra;]Ff Reine( 10 :m 
/ r•,•iarnastad 

35 41 GE,11//11,]ht, iwn 41 
I rey/* 

30 . Gre>town 30 :m 
I Weir, 

:15 49 Gwelo 35 49 
Harrismith 30 R3 George S. 41 

-delberg 30 .a Harrksm,111 
OWIC k 2, 25 Heidelber. .0 

liE,Ine.burg 85 Howick 25 25 
aapshid I &=*E 06 85 
aka,iias 21 17 K. ias 21 17 
epti,•,in• hoop 25 25 Ke,tmanslioop 25 25 
empton Park 35 41 Kemp'In Pal 41 
enhardl 17 17 Ken]Lardt 17 17 

Kimberle, •15 49 Kimber]. 35 49 
Kler.dorp 4!? Klerksdorp 49 
1<[lyznn :10 33 K•iysna :10 . 

Kokstad 2' 33 Kokgtad 25 33 
Komzha 21 17 Kornglia 21 17 
Kopple, 25 25 Koppies 25 25 
Kroo,15tad .0 41 Kroonslad Na 4i 

Krugersrlorp .5 49 •.Kruge."'orp 35 49 
Ladybrand 25 25 L:,dybr:'n{1 25 25 
]·Advsmith .95 41 Ladysmith . 41 
Louis Trirhard' 30 38 1,}uis Tmehardt RY) 33 
Udenburg 25 25 Lydenburg 25 2M 

Mafek'ng 30 23 M./ing 30 •13 
Makwassie 21 17 M•kw.i.•I 21 17 
Mat/liele 25 25 Ma[Aide 25 25 

Messina 25 25 M,•,MIn.J 25 25 

Meyerton :IM 41 Mpyerton 35 41 
Middelburl (K P.) 25 ·Middelburg (C P) 25 25 

Midde[burg (T.] 30 41 Middelburg ('61) 30 41 
056'1 Baal .0 38 .154.! R.,y to 33 
elspruit .0 41 N..pruit 30 41 
ew•a•tle 30 Newt·aille 3I 3/ 
I. .9.5 41 Nigel 35 41 

00.... 
dend:,al•rust 30 adindewilsru%' 3I 33 
06 L.#n 4' 49 Orki•i·y :m 41 

Orkne, 30 41 .Ull••oorn 30 41 
Oildlshoorn 30 4I Paarl 35 49 
Pll,Lrl 49 Pary6 30 41 
Parys 30 41 Peri Urban Areas 20 33 
Pirtermaritzhur. 45 49 rieTI·rmarit,burg 45 149 
P.·te.1,/rg 85 4A Piclersbur' 35 49 

Pict Relief 26 38 Piet Rpliel 25 38 
Plitchefstri,om . 41 rotcherqtroom I 41 
Port Alfred 25 Port Alfred 2M . 

Purt·Eliiabeth 55 57 P[irt Elizabeth 5' 57 

./ Shepstone 30 :19 Port Shepstune 30 NR 

PotinetersrUSt 30 41 •|••f•i{,1•r•rust .0 41 

Isti.1.$1,1,r• 2•1 25 Post•asbur: 21§ 25 
Preti,r•4, 85 Protori• .5 .5 

Qi-·Istown 30 41 Qui·nown :10 41 
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Vul,W./. 1 As DIr 
Vol,wns hu/Ne de C Pretor,us AN /•r ProT"'Eal by Mr 

]{AAD ..1 se •Ul.{4 COUNCIL present EL·,Je K de C Pretor]/s 

R I R R 

•Un•fr,r. n 15 41 litndfulite•n 41 
1t6ver':dali 25 25 itivi hd.,le 95 
lohert.i. sa . Rel;ertgon . . 

Roodepoort/Maral*burg 45 48 Hoodip-r•/Marui•lii,rg 16 44 
&/LIntnlig :M 41 Rub:.Durg 35 41 
Sati•bury 55 Sal.bu'y 57 
Sani'·rset Ous no Romenet East 30 38 
somerset·We' 20 41 Si,ine™'t West .0 4[ 
Npri,igs 45 Springs 45 48 
Stand,·iton .5 41 Stal'IMIn 35 41 
StanRer .(, 41 Slan•er S{j 41 
Strlfenljo•li . I MicJ]enb•LJJ 55 41 
Siran,1 30 41 Strand 30 41 
Sal(!unha Bain 25 25 Saldanha Bav 21 
Sasolbu. 41 Sas*FE 35 43 
Stilfo,ite,rk 35 41 Stilfontein 26 4l 
IL.*ta[1 17 17 TarkE•stad 17 17 
Tliab..bi 25 :•3 Ti,ab... 3S 
r,al'Con 80 41 Tzalieen .0 41 
Uitenha. 35 44 1]itenh•ige 44 
Crntlita 4l Umlain 30 41 
Umlal 35 41 Umtali Rr 41 
Vander./.:Irk .5 44 Vanderbii [park 35 49 
10'1 nl,Ir,dn' Vente./. 25 

·rf·[·.'.: 35 40 Vereeni!•ing . 49 
/,uenskr(iII 25 3% Viljoenjkroon 25 S8 
rgli,1a 05 4! V]Mnla 35 41 
edi· . 25 Vrede 25 2•1 
yllurg 90 38 Vrvburg 30 S.9 

r,heid 35 4l V,yheld 85 41 
fib E. 35 41 walvis Bay . 41 IMI:$4£424€1*115% armbad 35 41 Warinbaths .M . 

elkcitn . 49 Wi•Jkom :15 49 
elli 110%111 30 33 Wellin lon 30 RS 
,·St„1, ar,9 20 93 Weslonaria 30 38 

. UG Winrlrd 25 
afl 41 Windhook .lri 41 

ithRnk $ 41 Witb/lk 'i 

, r v•er 25 Whitr .-9 28 25 
..ar.n slid 25 25 Wolinarunh'. 25 9• 
orcester 3' 41 Wnrecbter 35 41 

/4,/2 1{4,897 R4,233 R.,.,7 
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VERSLAG VAN DIE REPORT OF THE SECRETARIES. 
SEKRETARIAAT. 

An Die Prelident en Lede un die Vereniging Tu the President and Membersof the Association 
Mnr. dif Progident en here. Mr Prr.;ilent 2/ GentlemAn, 
Dit verskaf my groot genlee om die vers]. van u It .... me greatpleasure to submjt to you the Rep.rt 

Verenigbm ur [lie twe• ..irty(Iperk -l €ip 28 Frhrunri, of your Assorimtin' for the two·year period ended 28th 
•989 geeindm het! aan u voor le le F•-bruary, 1969. 

DO()DSBERIGTE. OBlTUARY, 

D,tls met opregte leedwege dat ons die heengaan It van 19 with deep reATot that wt· rri i,ril th' de,111,6 11 f 
die volgendp ilersnne gedurende die t>dperk deur hierdic the folowing during the perm,1 -rred by thil lie.ort 
vers]. gedek, te boek stel - 

·1 C Fraser, Erelid en loormalige President val die T C Fraser. lillian, Member and Fast .E·/Ld,·n 
Vereniglng. '· 1. C., sal nog lank delir haie ledp of the Ass./.n J C " .11] long h. remem 
vali •lit VprE·/11•ingonlhou word as ·n beminde en brred as a di·,Ir an• Mincere friend by many Jn 
i,•irel:te vrlend the Association 

J W. Ro., n Ingenieur,1/ van lie V. J remell' W loss. an Engineer Member /1 the Asi•,clntlnn 

VEERTICK71' KONVENSIE FORTIETH CONVENTI<•N 
Die 40ste Konvensie on die Vereniging u ,@nal The 400, Cunvention of the AARD/latiml M hAd in 

Maandag, 15 Me, tot vry... 18 M.1 1967 in fourenco Lrurprio Marques from Monday. 15th May, to Friday. [8th 
MarqUes .hou Mas, 1907 

Die· afeevaa./des Delegat. were . dpilr walmed ilie Prosident by the Preident. Camara van die 

Camara Municipal. Sen©r Humberto das Neve'in Lourpn Municipal, Senor Humberto das Neves. and to the 
e© ME,rques verwelkom r. by die Ki,•vens. deur Sy Assoointii., by his Worship the Mayor of Vanderbijlpark, 
A./,re dic Burgemrester val VfinderbiJ]park. Riads]Id Coune·ilior H C van der Wan. The omcial opening of the 
I C vii der Walt. Dil Imptelike opening van dle Knn Convention was performed by the nonourable the Mocarn· 
vensie ks •aargeneem deur M> Edele die Sekretarls van 
Of•©nbare b,qu'• Secretary for Wrrke, Pub!/ WDrks, Verve[·r en Korn.unik•stes Transport and Coin van Moum 
biek, Sen,lr A V Subti] Die Konsul·Generaa] van die ]I•,inivatifins, Senor A. V Subtil The Consu] General for 

Republiek .in Sul. Afrk: In Mosambick. MIr G. C. Ne] the Republic of South Afrita In Mocainhique, Mr G c 
let Dok die opellin,Mitting van die Konvensie toegespreek Nel. also addressed the opening session of the Convenhon 

In In all four 
ill speeches w 

vjer Mierlle toeivr,ike 
s I rie fundamentele bp· expressed the fut"yaniental debire 

*r te Vall /1/ •,akinead' vu./ liu :.1/1 i.wk•r •.lin W 

work. ultgespre,•k, en die te,no van die Konven,Len] •'1)Jr and the theme of l•e Comention ' EnginecrinA knows no 
1/ellieursweee ken geen grense Ine" w.5 inder/ddd Boundaries,· wa' inded s.,/'cant. 
veelseggend 

Reference to th,5 inomorabi,• Conventi•n would he 
Guen ver,]ag omtrent hierdle gedenkwaardige Kon inculnpietp -thout nwntmn of Ihe facl thai within the 

Ven•le U vonediR wee• me sonder om mel(!inN te maak •!Lurt perilid of under twa years sLnee van die frit dal re,irehenlatives of daar, binne 1/ kort tydperk van minder ab ]•eal twee jaar sedert Atithoritiel, rublic .erteen•ordigers val plaaslike besture. ....es. Gover,iment Depart· 
Openbare nutimdatikappye, regeringsdeparternente 

ments .. the Electrical en Engineering .duslry m. 

die elektr•iti,gniebe *ieunwe6e •Ir die eerste keli· I trigether :11 this time ..ul' for 'c fir' time, there haic 
hier<lie •••91(crpluh 1-,vil. 111:4 tull• verrilhvili burn aull] far·rpacning al,w,lopment, in rolation 10 
-¢%.ikk.·h.,u' met betrekki- tut <h, ijpivekkil™ ./.·. rl(·aric.1 generation and 'upply i. the Sub·Cuntinent /6 Spre/ing van elektrs,telt in die subkontment plaas/evind Ule 1,{·1 L,mmenrement of soos ronstrui·li• of the ri,hara die Bass bugin #n •1•e bouwerk aan die Cabora B,i•a· 
Proiek projeet. en dle and the de*/ Liehlult van Evkom, Suid·Afrika, omkrag by of Escomn, South Africa, to 
PTDohri•at •anni daurdle pru» te kuu,•, buwel ab die purl/:le pluer in 'julk ther./Li•Il. I: W.. 04 ./ruellir. 
Instemming van die betrokke regrring'.,im dir Kiln,·ni· by ./ Colernments lonurned for the develop....t of 

Die Veren,ging ..n M•nis,pale Ele...sonde.6mings v. Suld./Alilkh Veri,0.. *9 680! 1 9 



rivier vir Kragop/ekkinug· cn ander doele"de' te the Kunene River for lii,wer· pi·nicallon and other 
ont•ikkel. purposes. 

Namenb d. Pre,Ldent lede val die Verellin' On behalf of the PreE,dinl, mernihi·r, i,f thr· Assoeia· en 

die ander persone wa( dle klinvenxie le Louren• ·fi Mi,rqui·• Non &4 all Izhers wh© allended the Inurl·ne' Marque' 

hy„ewoon het. 14 dit vir iny besurider li•n,;rni,;m. mn or.9 Convention. it is Indeed a ple@Bur• to ri'cord the sincerest 

har/// w.,0/priny 4//mir /· ow,•hcd,· iii /m'enin 
1.,preciation to .e a.(horilie' iii LiN,reia•i ..ful, Fur 

MarquoN te boek W ste[ v• hu] uitstaande gasvrylie!'1 wal 
th,•ir outstanding hospitality .Imh /11 long be r:niem 

nog lank onthou sal word deur ImMI wi,1 die " r,·2 
gehad het o. dit te Kemet Almal wal die pri•i. 11,•red by all those privileged to enio> it Vigitors .the ir 

Mwamblek vir die eerste keer besoek het. bet o•twyfeld prn.,lie of Mocambique for the ft.1 time undi,ubted' 
liuistee gegdan met 'n nuwe gevoet van w.•rrIL·rillN •'Ir relion, d home with £ new appreciation of the friendli 
die vnende'kheld van die inwoners van hierdH, Ic/>ied ne• i,f the people 01 the territon. 

Dit .s unk virmy aangenaam orn melding In•,ik v.in 1 1, r. r much pleasure in placing on r.ord the appre 
alle betrokkenes se oproute waardering van de him;, el,ilion of all for the most effective Chairman hip of the 
doeltreffende wyse u•aarop die Pre§ident 4]e Ve]71... 

Convint /in hy the proident, 25 Well / the c// tdorate 
hy dle Konvensle gele, Met, soure! as van die konsidere· 

in rend€ ©n bekwame whkh he as carried out duties wy'e waarop hy dwar/eur and eff[•clve nu,nner y Bps· 
1,·rm" sy 'Imps pligto ung€'voer 3, t. 0,1, i.in/ev Th[·ron throughout },18 lerm ef ernie To MrN. Thi·ron is also 
w l 0,14 ons opregto dank o,irdra 1,]r haar underteuning e•tended •incere thanks for her support :,nd ass,Gtanee 
en bystand 

Tlii· firxt Pliper prewilld lu the Convention •v. 
Dle eerste referan wat aan die Konvensie ergele 15 14·,h Voll.,Re Circ·,lit Rre•ikers :i. appl'edto the National 

waN Ret,1,41 · H,10,:41,1/ninL:mtionmbreken, Noos In die 400 K V Tr*mission Sistem " by Mr D It Duff:rld 
N.,sionale 400 KV.1'ranymls,iestelwei gel,rulk' deur Mnr M. Dufield'& p.er on tht· 21•pl.ts of Cireuit Breakers 
D R luffield. MIr Dumeld ae refer•al in 'erband met 
seker,· 8%pekte van die strGoil* b./1, u /116·d on the ultra·hil' tension S.tem of E•com #t •p die ultra 
11[,ops:,inningswiset van Evkon, in die Republiek A,brulk in the Repul.· constitutes a v,itulle contribution to the 

word. vorni 'n watirdevelle hydrue tot die V•rril;tinxe •an Procee[lings of the A99€,ciation 
*VerenIA·In« 

Thi ne,1 'tern 011 the Con#ention Programme related 

D]•' vel.:ende punt op d. program tan die Konve.. to "Ir.stanlaneou Water Hoaters,· whie h evoked livoly 
III·t oor ·· Blits·waterverwarmers ' Mehandel en het lewen liSCUbSill 
./ bespreking ./.lk 

Th. P,iper ' Res. arch into Electrical Power Enmi· 
Die referaat · Research into Eleclrial -wer Eng, nrering 'ind R. ed Subleds at the IS.I." by Me:,srs. 

no, reu and Related Subjects at the C S I.R.· deur Mire. R B Ander.on and I D V '·an Wyk was of particular R B AIdenul ir'J D V van W.k was van I.*ndere 
intcr//In ..ivin" as it ./. the members of bel.ing, 4.irige,Mil ll•l (he tede the A.ocia van ¢le Vereliglruc 'I 

rluidiliker inyix xegee het in die onwnng van die navorsing tion I €learer insight into the magnitude of rearch 

w.a tuns· I lerhnd met dle e.kt™ee'Juse inge'leur' i·,irrenlly taking place at the C S 1.1 in the field of power 
webe by die WIN' gedoon .ort en waarvan 'Imal Electneal Engineering, whiah waN !)0Byibly not appredated 
wourskynlik nie woorheon b€wus wh lie. I al[ i."oubly. 

Ri·fenaliles is daarna gelewer oor • Dle Gas·turt,]ne Papi.rittes vii·re next presented un I. 6. Turbine 
x 31 1||,il,ic h> die Kra Agentrale van SONEF ' en · Die ert. 

Initallahon at the Power Station of SONEF," and · The Lal i,ihiallasie 6> Lounnio Marques." Uk wil graail in 

hier[1. stadium ons dank el waarder,ng aan Mnr I Ite· 1.'adn: ' Plant at Lnurenco Marques " At this stage 

Snell van Itl1l]B Royce Beperk lordra vir * moi·]te wat T woul,1 like toplace on record Dir ...reclation to Mr 
hy holself .tr™ het ©m na S.A. te kom en ham dir W H Sm·JI of ./s Roye,? LId for coming to South 
ID/le/sle . le lig In lerband met d. oplekking van Arritil, and for Uiwn. t. Cunvention an ins'.intl 
4 met behulp w die gas·turbine en die moontlikhede 

pu,·r Xen€•6(•irlir ...... the las Eurble and it, Val .·Mlie r.clu•le 

Dii· tweede referalit)•e vi,at v©ornedra i' dell]· Mnr ··Iw second P alierette oven b> Mr .1 1 R I. 'relloi. Telles, hygest/n deur Mnr E. Lope, on(ler die op· 
Nkr]f" Etektriese by die ertsjaai ins(•liagie a.sisted by Mr. E. in ],npez on the ' 

Instal-eN Electrit·:11 installalionb 

die ha.1•e van Louren, Marques," wa· be.onder •ntere' at tlle Lourence M.Ir(,u. I,irliour On. Lo4dinK .14!11 " 

* *.cs,en lit 'I ......; #c'...4 .... ....Ii- wa• pflrticulaily J.eresung alving N de,cnplion. as it £1•d. 
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keerde toerus[Ing v.,it. hoofsaakllk 1/ Mosamblek nntweril of w...1... equlment designid and large' man. 

en venaard. . faaured in M. ibique 

[)]r referaat ©or Inkele AN.le lan Stralver The paper on " Some AMpoets lif Street 1.i.IN " by 
tulting ' deur Mnr .1 W htnit! Hoolwetenskaplike v.in dir Mr '1 W Sm// principle letentiEt. M A Bureau if Stan, 

Buro vir St.intlaurd., was 'n liesonder nuttigc voor•,1,11114: 
dards was a most 'heful follow-up I thnse prevrni.1> 

Van Gonrlgelyke Ntukke %at voorheen aan die Veri·*g 
subrnnted li the Asmciahnn [in this inereas]nply impor 

Voorgelo s in verban. met hieri]/ steeds bel,ingnk,·r 
worderdi .ipt·k van die elektrote*ese L..ipurswese tant aspect i F ele¢trica] en,sne·eMn,4, Uht¢h 1. .1[bo of 

Wat DOk van a•gemene belang is peneral interig 

Dip lede·forum hy hierclie geleentheid het 'n •itting 1·hi· Members Forum i. thts •ccAEIon ineluded i 

ingeslat wat .r Raadlede val bes©nde·re b.1,ing .as se.sion of particularintere' to CouncillorK The problem 
Die prillili„ril vil,1 :•dministrasle en delegasie is op b 

of adminihtration and delegation were ably Introduced 1/ 
kwalne wyse behandc] in 'n refe,·rat wat 'eur Raadilid 

a Paper by Councillor H G. Kiplin' Discuhgoi• was mihi 
H G K.iling v.(....ra I. el die .spreking daurvilri 

=-0 •nsigge'end Infnimatl•e 

Ander punte wat in die forum bespreek is, het g• Other ]ten™ discussed m the forum concerned •' Port· 

hande 'or ),ui;ighare Toestelle wat vanaf ..sokke ahle Appliances fed from S,•ck„t Outlet·, " ably ]11rndue. 
UL'IICI word ' wit 'n 'n dee'lke referaat deur Mnr A F 

lI, a Paper by Mr I F Turnbull. and * [·eak.ip 
Turnbull ·,Dorgedra .. en Aardlekbeskern,ing. soo• in 

}4·01&// appll to Overhed Lines Ind Dnmes. 
Rul'rondse unE, en Hulshoudelike Installasles toegepab. 
wat lin ewo bekwame wyse deur Inr. H P Smith . 'i n ]lati©ns ·· .0 ably .trodured 111 4 Piper hy Mr H I 

'Feraat hehan(lei. Sm,tli 

TV,CNIESE VEHOADER ING ]98% 1968 TECHNICAL MEETI1'.6 

Dle Teeniese Vergadering Is vir die eerste keer ©Dr The 1908 Te©hnncal M•ting of the A™Jciall,in wah 

I ly'Derk val twee dae gohou, en 'el te Vanderbillp:rk beld for the first bme over a period or bve (lay.h on 4th 

OP § en 10 Me, lil68. InG wil graag on5 waardering Wen· und loth May at Vanderbijlpark. Our apprell.lUci i. 

00]' Sy ARbare d. Burgemee&ter en Raadslede 'an i.'t. nd'. to H. Worship the Mayor of Va•derlii][p.irk 
Vanderb'park te hal·k .rl I r dir WEI•r>held wai ian die .md ('lly Counallors for the hospitality Ehown lo dele.,ate• 
/rvNard/[eq mi /9 'frg e'e Vergadering be(oon 1, 10 Ihe 'rechnical Meeting. The '0121 /!endii,1,· wai i,ili 

Dir totale hywoning wa9 hevredlynd en na die menlnv •idered sat]8[actory and juitified, In 11'i· 1,1,11,Lim fif Uw 
Vall (119 organiseerders, m die verlenging van die sitting *iseri. the extens•on or the ineeting over a pr·ria#if 

natwee daL.:lis ger/er.IR twn days Appreciation U exprad to b Wur'hip the 

Mayor and Councillors of Vanderb]J]park In, 11,1, hosp 
Die tema van die vergaderiny was · Produktiwiteit in tality extended /1 those attending the Meeling 

Muni•ipale Elektrl.teitGondernemings" en hierdie tema 

]1 oP b..urne wyse iligi·Jpl deur Inr. A. C. T 1 rantz in The therne of n'e medlng w= "produlivio m 

Vilm val 'I ] fireraat lit 16 opgevolg deur bydruell deur inunidpal electricity undortakings, ' and the topic was 

Mnr C I•mharri nor ·· Die Gobrulk van Hall.skoulde ably I nlroduced !11 11 Pap er by Mi· A C T Frlilli, fullo,•ed 

Arbe·(1. BAand In Ambaggnanne en Megan-e ' Thi up .ith con'ribultilin• li. Mr C Lumb:ir,1 '·1.Ne i. Sem/· 

Initandhoul. =ubitasie'"deur Mnre. W W .,irli, skilled LF,bour. A..1/.Ince for A.]s:in, .ind 'rehanisa· 

i·T, A S. Brld.r, · Die Lees va. Meters, lockhoud- eli tion." ·Substation Maintena. r'· 1. Mr. W W Martin 

Insamellng vii,i or,di, " deur Mnr. IS Campbell en " Dir and Mr A S Bridger Meter leal]I. Accountil and 

|11/allasm· i·' Wi•rkWerriling van Aar. re]Fs Ip Hill Colli,ctions· by Mr L S Campl)ell. and Instanation 
houdelike Initallages " deur Mnp F. J van der M[·rwi· and Performing of Earth .*Re Relays in lome·• 
Al hi,·alle pr,,klirbe hydraes I goed Intvang en h. ]ns•allatio•%' by Mr F J. van der Merwe. All these 

bespreking vill ll,JUM>tiande gehalte tot ge•0]g Nehad Frailied] ontributiOnS were we][ reeeived and .oked 

Di• referaat van Inr I. J Liebpnberg oor ·· Die d.*lion of a hig' standard. 

Elektrinkasie van die Bal,loetu•]ande " •aa,in daar ook 
Thi· paper by Mr S r. yk is na Bantledorpr .at as satelliete van lilli ] J L-nbor# · ElectriNation . 

aliteite in dle• blanke gi·mede van S.A. beskou kan wortl, tlle R.ifilu Hi,1,•ellinls, /hich referred al!,0 to Bantu 

as . Wi,Eerd£·iom· 1/flrip lot dir Ver/gtinge van d. tri.11/ which :Irr .ato]Jites of munJ£·]palitie.< In the whme 
eren,Jung en 'n in,Fre,sante voorsetting van vor R'· 

ar[·al If the Republe, las a valuable eontribut]In to the 
esprekin. Oor hierdic nT,derwerp by vorige KonvenSieb Proeeedin,s of the Association and In int•?res"' '01]0·A· 

Die ri·fi·rul,1 •an Milr G Ma!,son onder die titel ··'n lip . Preil,Jus disi. ion In Con•entions on the same 

Oorsig Vall Clle vebrulk ian Ondergrondise Hoogspanning• subjett, 

Dle .*.Ing w• Munis•pn' Flaktrisi'll•craclam,•gi v# Suid#/ Ali,kn ./..9 1969 Dee, 1 11 



kabelnetwerk in Johannesburg" was eweneen5 n ...g· The paper by Mr G M-on ' A Review of High 
ing van 'n vroeere by•rae tot die Verretinge van die Voita. Underground Cable R. ]ation Practice in 
Veren,ging, en het 'n {inderwerp van aktuele praktiese ·InluinnoNburg " was likewig' il fullow·up oil an earlier 
h,4.g *ek confrillulion lo the, Assoulatil,1,9. Pri,eeed,nxs, and ¢0•ered 

Dii• 11·de·foruni by dle Teuniese Vergader,nE Iici 'I a ./.r, t lif practll'I i·u'li·i•[Int'·re•t 
In. hii••Fellwid kons..... be,preking uil.ok Memburs forum at the Tech•icial Meeting brought 
veral nipt 1•·trekking lot die ko•rdincrinx van dir i·lek furtli murh constructive, disi,ission, p.irtieul.irly in relation 
trisiteitstile,rwr to •i,/incit]on /1 electricit> •UP[]I> 

].IDMAATRIAP MEI,•BERSHTP 

1)11· vo]Mende nuwe lede is gedurende le twee jar T}le following new member3 were elected dunng the 
wai op 28 Fel,ruarn• 1969 Keeindi' hot, vorkic' two yeari end€1 2Sth Februarv, 1969 

R de lede Coun•·illor Members 

Die Munisipaliteit Ermelo Munipality ,•f Ermell 
Die Munbipaliteit 'owick. Muni£,pality 'if .wick. 

ingcnieulede: Engineer Members . 

G C du Plessis (Adjunk·ElektroteKniese St'· G C d. Plessis {Deputy Town Electrical Engineer. 
ingeniLur. Potchefstroom). Pfitchi·fstroom) 

A P v:/ Schalkwlk (Ad,Ink·/tektr/te'liesl Stld. A P vii. Se],ull•yk i Deputy Cil Electrical En/neer. 
ingeni•ur. Bloemfontein), RI®,Tifi}nk·in) 

R A MeW]Iliam (Elektrotegniese St.idsinge'leur, E A MeWilliam (City Electrical En,lineer pri·torid, 
Pretoria) 

·1 W S Mur (Micktrote.niese Inle,licur, K...) J W S Muir (Electrkcal Engineer. Kny'na) 
D S vin der Merwe, (Eliktrolegnic'e Ingenieur D S van der Merwl IE[ectroTe.hnical Engineer 

Witli,ink, Witb.ink) 
f N Jon:s (El€ktrotekniese Stads/n.enieur, Bula· J N .Turit·y (Cily Electrical Engineer. Bulawave) 

wavo, 
A Gerber (Assistent./lektrotemiese el M.:anisiese A (:prb,·r (A,sistanl Electricial & Mechanical En/· 

InE,eniour. Keetma•Rhoop) ./.r, Keetmanshoop) 
K U .... (Ele/trote:miese Stads'.:Inieur. Keet· K U P.I. ......Teehnical Engineer. Keetmans· 

maibhoo' hoop) 
W Rubi·rtson (Elektrate:niese In•nieur. Ilermanus) W Rubertson ..trica] Enxinc€r. Hermanus) 
H Foden (Adjunk Ele.trote./lese Stadsingenieur. H luden (Deputy City Elearical Engineer, Salls· 

Salisbury) bury) 
P du Plessis (Elektroteglies' Ingenicur. De All C. P du P|l·3sis (E]ectro·Tochnical Engineer, De Aar) 
J Murphy (Elektrotegniese In/nlour. Cradock). K J Murphy [Mull'ipal Elect•eal Engineer. 

K C Robbon 'Elektrote'liese Stadsingenieur, 00' Cradock) 
[.und.il K I Robion (City E. c'tricial Engineer t London) 

M .1 W Chappel (Adjunk " rote,miese Stads· M J W Chap.1 (Deputy City Clectriell! En.jneer 
ingenieur, Port Elizabeth}. Porl El]Zabeth) 

*06Lcerder5 Ass'.:iles 

J A Munro. (Elktrate'lese .enieur, 1/.emhof) J A Mull (Town Elecir]·al En.noor. Bloemhon. 
C J Snyman. (Ele.trote./.se Inge'leur, Venter· C J S.-an {Toll Flt·[·tric,,1 .Kiner, Veil. 

dori. 3 
W J lauth (Senior Elektrisien, Postinasburg) W J Dauth (Senior Electrician. Postmasburg), 
A Louw (Fle],trliti•gnir.. Ingen,imr. Ka.imas, A LIli. Clown Eleetreal Engineer, lakama¥) 
P J R. PrE•tfirfux (Elpktrntpgnie.ge ..1,1 ur, P J R Pri·turili (Town Electrleal Engineer, Iry 

Vrybur,J liur' 

T.... leassosiler,le% T©i·hnical Agbocials 

IS. de Vrie' (.9//Ing€nlour. Dislribusle. Bloom I S de Vries (Sretion En/nuL•r, Distribution, B]oem· 

tontom> f,intcin) 
H J Brnk (Seksle'll[,enieur. Distril,1,5.e 14(• m H J Brink (S»tion En/neer. Generation, moem· 

fonti·111) fant·in) 

12 Th' Ass,ciation 01 Municipal [leelriol Unden.ki•g. 01 Souther. Alrica. Pro,eed,•g, 1960 vol i 



5 B Briers (Beplanninesingenieur Bloenifonte],0 D B Briers (Planninx En.Ineer. Bloemfontein) 
W J Relchert (Assisten'.Elektrote,mie. Ingenieur, W J.Relchert (Asst Flectricat Engineer, Stl]Iontein, 

Stilfontein) 

icerdes Am,12les 

(irk Time Conlrols. Icink Tori, Tinie C•intrills• [nr 
con's Electrical Distribution [Edms ) Bpk Ec(n s Elear/al IL'lihutilin (Pty) Ltd 
arthinusen en Coutts (Edms ) Bil Marthinusen & Coutt' (Pty) Ltd 

G S Rogers (Elms ) Bpk C S Rogers (Pty ) I. 
SA Nas]Inale K©mitee ./ verli'lin,; S A Intlonal Committee in I]lumin'.In 
Belbgs en Morcom Suidelike Afrika (Edms ) Bpk Rell,•• & Moreoni Southern Africa (Pty) Itd 
Kaley. Pempler. Loteryman en de K. inn Kantky, Templar Loteryman & dr Krn,],1 
Wardle en Simpson Wardle & Sim])son 
Elierhard/artin (Edms) B]]k Eberhar/Martll (Pty ) It' 
Amalgamated Power EnRineen SA •Edm• i Bpk Amalgamated Power En/neers S.A. (Pty.) Ltd 

Oorplasinms: Tra•fers 

D Murray·Nobbs lan. Ingenieur·lid n. AsEosialtlil D Murray·Nobbs tranyfurr. from .....•{•r h 

Aisorinti· Mi'r,iher 
W J Reiehert yanal Ingenkeur·lid na Teyi•.i· W J. Re'hert tran/erred from Engineer to Teehnic·al 

Ceassosieerde Ab•oclate 
EL Smith vanaf Ingenieur·lid na Assosial·lid E. L Smil}] Iransferred from Ingint·er tii .[/& 

Mefnlier 
.I W Phillips vanaf Ingenieur·]id na Af.trede Lid J W P.lips transferred from Engineer to Re/red 

Member 
Die vo]:ende bedankkngs is gedurende die tydperk The following resignations took place durinx Ihe 

waaroor I.die lerslag handek ./.ang · per.(1 under re'iew 

Iril. ur·lede *ineer Meniber' . 

J W ./Igh - Brakpan .1 W Holl:Ii - R.,ikI'•Jil 
P. A G•]rs -- los Londen 1) A Giles - East 'Indon 
T H Ballie - Broken Hill T H Bakllic -Broken HI 

%5gosilatled' A-r'inte Mpinh•rs . 

I ]. ae Wet - Bra].ver Dr. de Wet - Brakrivier 
T. de W]1 - Brith T de Wit - Brm 

Rade Councillar Me.),·B lede . 

Walmer. by by .malgarnahk mel Port Elizabeth. Wal.er i.,11:11'i,Tn.ition with Port Elizabeth. 
Stutterheim Stutterhein, 

Quo QH Qllp Que 
Broken 111][ .abwe}. Broken H[] (Kabwe> 
Maoir.•ler Mi,oi R.·r 

Morree,burg M,it.·ed,ir. 

C. ea'llerdes Affill,te• 

George Kent . 'r. lent 
C H Langler el Kie 'pk G. H ..der & Co Ltd, 
Rhotec 5,4lleS (Pvt ) Bpk Rhotee Sales {Pvt) Ltd 
S Cohen Ilk . Cohen Ltd 
Tork Tinie Controls Gelnk. •ork l'ime Controls Inc 
Minnesota Mining en Manufacturing Co. (S A ) Mmnesuta Mrning & Manufacturing Co. •SA.) (Pty 1 

(E€]ms) B.k l.td 
G El. Rhodesie 'Plt} Bpk I E.C. Rhode•k, (Pvt„) Ltd 
Cop•erbelt Power Company (Illicit P..er :.mp.. 
Samuel Osb•rne SA {Ed,ns.) Bpk Sair,uel Osborne S A (Pty ) Lid 

Dle Vere•.Ing 'en *n,•,pale Elekiris.•elts„le.reming. w• Swidal,ke Al-. Verriwl„il, 9G9 D..I 1 13 



**•e 1.1,3 Members Deceazed 

·1 W. Rol, Brits- Ingenieurlid J W. 'tog, BIts -Elleer Member 

·1 C. Fraser ·/hanni·.]iurg-Erelid J C Fraser, Johanne9hurx - Honurlry IL·]r16er 

Die vereelyken(le lidmaatskapsyfer@ is sa(,S ¥[]Ig Comparative Membership fi•re• fo]10·As 

Ins[ilite™le Ill Inelli••e 
Inbluite™le admissi.,4 Up 

VOIR¢nb Vorlge tollat,n•'S tnt Af, per to 28 2.89 ii,id 

28 2 G9 '·n n••·t e•K·luding(hose 
*tini, van previoils :ndividual 

daardie perbone pr-enl wlier 
wie he huidier report abcuts arc 
adresse on}le unknown 

kend i 

Erelede 16 (per ai,u]% 19 Hi•,orary Membirs 16 [show], m 1* 

as . ....I errni /6 14) 

Afgetrede lede li liri·,1 Mi·ril/·t[, 3 

Ondernemkn,:5]ede Ils 1./ rli,kini. M,Lrllbers 1:IM 

.*....e „ 123 /A En„,in<'fi, '19JdwrS 125 /8 „„ 

egniese Geassosie€rdes 1 Te chlical /64[ii i.ites 1 5 

eabsusieerdef. 111 24 A•bOl'lalt'% 19 24 

ssosiaat·lecle 51 . **Late Memhers I 

eaffilleercles 90 91 Aftilirit- 9,1 91 

GELDSAKE FINANCE 

Die 1nkoniste· en Litgawe·rekeninm vir dw tw•· ia,Ir wat The Ineonno and Expenditure· Aluilir,1.h Em· the >rans 
•leur hierdle verslag gedek word. tesame met die b.]ans under roview, togethir with Balance Shiel, 1,5 81 29th 
state =is di' op 29 Februar]/ .66 el 28 b'ebru•Irle 10•9 FebruarY 1968 and ..th February 10,9. are subm/led 
wa.r word ....an U youri,e16 

herew# 

Die uitslag van die twee Jaar Ke he{lrywighede Li '11 
st·kons....de lorskot val /3.436 Die KInver,61' . The results of the two years oper* ,3, .1 consai 

Lourenco Mdrques het be.yonder hoe uitgawls lier/:elil ing, dated excess of Expenditure over Re•enue ot H3406 
dog. m*t dil ©oK op die felt dat n volskaudge Konle,1%111 The Lourenco Marqu. Convention wa• parheulnrly cos(ly, 
nou slegs elke tweede 'Har gchou word. Is dit nodic dat but on the basis of a full Convention be]/4 held only 
die Vereniaing se /[diake in hen}orwe,in,: guit· m word, e•ery seco. year, the finances of the Assoriabon now hoofsaakllk as •volg van die steeds •tygen(le Droduk•ic 
kite van die Verrijainge Die twee 'olume. van die Vi r require reconsider•tion. principally as a result of the 
riguntle wat nou elke jaar i.epubliseer word, is min 'i *nued inerea,0 1/ tost of production of the Pro&. 
Nestadige toenamL• in die k.* underhe.. heof-lk[,k ings. The t" 90]u,nes of the ]"ceedlip' 11[•. Dul][ished 
as :evolg 'an hoer drukkoste, d- dit moet daarby in annuallv have been •b»t w a stead> rUe iii uist due t{1 
Ned.,te ge'lu word Jat die Verrip.'miw tan'' .'ill·r :S InirL•aBe in printing charges, but in addhion, It must be 
praktio, moontlik, in n heelte,nal 'wee'll'l· v,irm litge remembered that these are now produced :,4 nearly as gee lora Dit het natuurbk 11 groot invioed ultguoefen <iii 
die unk.tes wai deur dle Ver*lging Kedra mui·l word practiia] in :ompletely bilingual form '1'1,6 lills naturally 
inkombte uit advertensies, 5owel as die verko. an had a very great elfed on the ast t. be met b. the 
byhornitile ek'Implare yan die Verri'inge, kon IiI· I.1 Al@olation Advert'll: revenui·, iiI ./1] as sales of 
dieselle pet] gehandl.af word n., el dit was n by(Ir.k additional copies of pr©•L·dings! •au' iuit hi·en main· 
end. faktor lit 'n .ter verhes op die produlne 'in I. tained, and this ]I unother file'lor ri'hulli,•gin an Mertaie 
Verrigtin. 

loss •n the Proceedings. 
n vooritel ter verholl' van die led..... 'ersky- 

op die sak.ys .an hierdic Ko.wensie. en dic Uilv.·r·,1,1. A proposal I increase subscriptions s ...ined in 
R.i :I - Ny siensuyse daarointrent aan die Kon,·Tiu· wilir the A.nda fur t}]]s 'un•ention, Rnd the Execut. Council 
le Vir d. inllgting •an lede lien ddar on Kewvs te word will submit i. ili wh thereon 10 Ilic Convention For Ihe datda,ir Keen verhogini: van de led,!de 'an Raile 
@edert die algemi·np verh.,111:, van Mei 1.4 p].as:wrind informallon i, irie,111]0.. il ]/ cle,red to pulnt out that 

het nle, met dii· uitsondering van ·n bal, NerinMe i fur U>,4 ripli,In rati of Councils has nat been increased, 

14 fhe 'gi•,0[19 01 M•n,uu'l Elucir,#1 Jnle.·Bkin. / Sguth. n Allic' Pru-din. 19. Vol ' 



paNhing In 198; as gevolg van die ourskilk,·ling van pundi· apart from a slight actluslinelit iii !{61; aris•ng from the 
r. rande Die verloging van 1936 was .*rop :,mik om conursion from pounds to ran., sinee a ,:eneral increase 

[Ir.le·ning to maak •ir die betaling viln rels· en -bly[ in May ]956 On th. lecabilin 111..1/inse was to make 
koste ten 0.14:te .an die halfjaarlikEe vernliderin. un 

provision for the payment lif thr mits of Iravcllin: and 
die Ult•oerende Raad en om die las van d.lurrt,e Ii]Hahlike 
overhede 1••0 60 verteenwoordigers op dic Uitvotionde accommodation in re&pect . the midy•'ar Executive Ineet 

R,lad gedlen het, to ¢er]Ig. I)2ar was Lie 'in, indien ings, and to remove the burden therefore from the 10,41 

i·liNe, aanpassin' om die algerr.ene ··erhogIT,g win dir authoratles whoye representatives served on the Executive 
kostestrultuur en die verminderende koopkra. van peld There was little or no adiuslment ti' I,Lcet the• central 
die h®f te bled 

./.th in cost structure and dec·reaqed Pureha•ing power 

Ander f-,telte '003 klankrepulflukmi van Imp id eurren' 
@ehalte. met inbegrip val Belyktydige .er[.ildienste 

bring ook hoe iotgawes mee In daar moel verder in ge Other facitities suah - hi,.li 1,/ity .Dund re],rlidll 
d.xte gehou word dat, al].ewel 'n Togniese Vergaderlnx tion. including g•multancou, lr,Inblatioil, are 2190 [·uall>, 
len Opsigte inn onthailk/stes [d w g. die hoof·osiale and it must further be remembered th•l whilst a Teehni 

funksie by die kainenge' helwat minder k.§ as n '01 cal Mi ,·ti,11; Lh far |i•'. 1·u·.tly thim a ('Dn•rntion iii '•hpirt 
..le Konvensle d. ander litgawes nie veel minder i. 

r e.,irti n.en' expenses, iii (hi· innine soci,LI funi·tum 

al i Conwrnlion, olher i·.ls are nul uIlpreciably lower 
Ek wil grug lanes hierdie weg my dank oordra m 

1 wiNh die lede van 'i· Kon,•tee vlr :elds. ke, /1. Inr R. Le].11· tii L·,1/Vi 'y /1/4·er!• 11'linkh 14, 11,!• momber' of 111• 

nia.i, die San'.en,eper! en Mnr. C. Lombard. 'rhul bystalld Finance Commiltel. Mr H Le.linial Con•enor. and Mr 

ged,irende d e afli·lop: .ree jaar. C Loml}Hrd. for ..r aL]slance in the past two year' 

STREEKSTAKKE REGIONAL BRANCHER 

laar s ged/ren•le de tydperk •at deur hierdie No new Region' Branches have been established 
verqax Redek word, geen nuwe s,reekstakke gestlg nie during the period under re# 

HALF.!AARLIKSE VERGADERINGS VAJ'. Dll 
MID·YEAR EXECITIVE MEETINGS 

IJITVOERENDE RAA' 

The Mid·year Executive Me'link, hold . 1987 und 
Die hallaarhkse very:derin.G van die Uitvoerende 

.ad wat ]n 1968 en 1969 gehou is. het al./1 1/ J.hannes 1968 bi,th took place in Joh,i•ni•hli ·g. cind the 1,041 was 

liurn plaasgevind. en In belde ge-le het die Stadsraad the Mun.,pality of Vanderb]J]Purk On belialf of the 

val ninderbilnpark as Nashere opgetree. Namens die president and Executive Counii] hir,Lpti appree·iation 16 

President en die, Ulboorentle Rliad wil ek grung in™ i,preg • eved to His Wor,ihip till· Mayor anti Councillory of 
ti. dank oordra Han Sy AMbare· dle Iturge,Tit·i·xti·r en die 

vanderbillpark for the'r hospi18],Ur extended to the StadBraadislede van Vulder'JIP,irk vir di· gasvr>heid 'at 
Executlve on these oi·elisions, al .•1%0 to hulle the Execut.,e aan dle Ultvocrende ]1: id helri,in lirt, rle alleen te 

hierdle Boleenthed© Ile. m.ir .. ..·ns . ver,lader,ng Council when it nitil :,1 the time of th, 1968 Technic,,1 
wat met die 'regnie'e Vergadering saamma] het Meeting 

.IRK'MITIES EN VERTEENWOORDIOERS 541]RCOMMITTFES AND 1(F,PRF.RENTArIVES 

bit Ls weereens my loorreg om die dani el waar Oilit• ligain. It Lh Illy ]]] I,L•li·Mr 10 Convoy the appread 
during van ale betrokkenes our tr 'ra lan dll lede van birn n f .111 ( rmi L·.,ed bi Uir members of the tethnical 

tegn- subkomitees van die Vere•iging. sowl as'.in 
4uh ,·1],1,11,illee, iii the Ah_uciallun. as Well ai tho'.e who 

ege nr wat on: belange in ander or,•ani54-rl •i·rt-n 

e.9* re.Ment 00]·dig our i•terint.4 on other organisalions. Year bv Hull' 1 aak word elke jaar meer belan..7ik. en al 
e 1/1/ van die vereniging s leel dank Han hulle .,r.ir t},I·,2 111« i. becoming more important, and the 

verskuldi•· entire nii·mbership owe; them a debt of gratitude 

I G. IWIng R G EWING 

namen5 Davidson e• Ewing (Edms , Bpk for Da•idson & E. ing (Pty ' Ltd, 

Se.retar/ •p Serretaties 

10 A•,ril '469. 10•h Apri[ 1989. 
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ASSOCIATION OF MITNICIPAI. ELECrRICITY UNDERTAKINGS OF SOUTHERN AFRICA 

VERENIGING VAN MUNISIPALE FLEKTRISITICITSONDERNEMINGS VAN SUIDELIKE AFRIKA. 

BALANCE SHEET - 28th FEBRUARY. 1969 

BALANSSTAAT - 28 FEBRUARIE 1969 

19. 198x 

R R k I 

4,214 ...MUT.ATED FUNDS/ 3.447 2 PRESIDENTIAL BADGE' 2 
OPGEHOOPTE PONDS PRESTBENTR KENTEKI* 

7,38' Balanc• at 1st March. 1968/ 4.214 47 FLRN]TU•E AND FITTINGS' 42 

-lan, 5uos up 1 Mlarl 1988 MFURELS EN TOEBEHO]rn 

..9 1,i·u liu·55 of Ex,ic,iditure 267 
At cost 'ess Depreciation/ over In••' •r•e 
./1 Kosprys min wasrde· I.·/' 

vern,•ndering 

MIll Oilriki,1 Vdl] 1;itgaw,· 
oor Inkomste vir die ./. I.V./MENTS' 2,000 
Jllil r BELEGGINGS 

1nde•nile Period Shares with 
Builinr Societies/ 

2.032 Cl'It/ENT I·TABILITIES/ 5/I 
Onbepaalde termyn aandele 

BEDRYPSLASTE 
by Bliu•reniging' 

2.7 CURRENT ASSETS/ 7,417 2. DR2 Sundry Cred,tor•/ 1,474 
BEDRYFSBATES Diverse Kroditeure 

Hotel and A]r Depus/' 4,0&0 
in .'ance: 1.553 Sundry Deblors' rece.. 1.147 

Divers, Dit••ti·•ile Hot' en LuM De,••16•I]. 
unbanJ: belialin. 150 P.menty in Adiani'/ 583 

1969 Conven(]on/Kon•unb]i Vooruitbctalings - 

1969 Convention/Kon•rns,I 

Saying·, Arrount/ 11(]4 

Sp,wirrpkpninge 

20 D.,•I'It/ 20 

Deposilo 

894 Cjsh /1 Bank/ 4,603 
Kontant by lank 

Re,246 RO.4Rt RC,246 Ro.481 

DAVIDSON EN EWING (EIENDOMIS) BEPERK 

DAVIDSON & EWING (PROPRIETAR. LIMITED 
R G EWING 

G C THERON, President S•retNries/Sek•·tar!&3e 

. TI- A-c,•t,un ul Uunlipal El-r,ual .d•.tmkmgm u• Southen .r,00 Proca•din• 1959 Vol 1 



ASSOCIATION OF MiJNICIPAL ELECTRICEY UNDERTAKINGS OF SOUTHERN AFRICA 

VERENIGING VAN MUNISIPALF El.El<TRISITEITSONDERNEMINGS VAN SU1DELIKE AFRIKA 

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 28TH FEBRUARY. 1969 
INKOMSTE EN UITGAWE REKENING VIR DIE JAAR GEINDIG 28 FEBRUARIE 1969 

146:, 1981 
R R R . R 

](}0 Au(lit Fees/Ouditgelde ]968 I. 306 Incoroe from luve/ment' 245 
40 Bank Charges / Inkkoste 52 • Inkornite wit Beleggingy 

./2 Conventirm :n. Technital 374 1,ilerest R,·ii·ived/ 
M.eling Expen/·I /4·,Lte In(vang 

- lon/ens. en Te'nese Ver 

gaderinv•kostc •026 Sub•·ription and Attendance 8,011 
Vanderbil[ 374 Park ¥Qul - 

Technical Meetin• Cost Sulkrpe en B.woning:gelde 
Te,miese Vergaderingkoste 

1,152 .urenco MarqueS Net Cost 3,164 ..% of Expenditure - over 267 
Incum' 

5 Depreciation - Furniture and Ourskul •an Uitgawe oor 

Fittin„3/ Inkornst{ 

W:Jardevermindering - Meubels 
en Toebel•ure Trallxferred 10 A•umull. 

®1 EXeCut]VP ( ol,THIi F.xflenses/ I. Fu,ids/ 
*lerende Raadkoste &*•'i OI'£'410,Ji,te 
- M](1-year Meeting/ yond• 

Mid •alr ve.adering 
Ins'r.ince/ .0 

A•suranhie 
2.273 * on Production of Pro· 1.. 

reedin•/ 
Verlies met Produksie van Ver· 

./.le 
98 Pustage.9 and Telegrarl. 174 

(General)/ 
Polld el Televamme 

(All:emeen) 
541 Printing I .tationery .4 

.f'lleral)• 
Drukwerk en Skryfbehoefti'% 

(.lg,·rl,4N·n) 
1,50 Secre'.al Fees/ 2.1•0 

Sekretariellgelde 
21 Sub./ptlon5/ . 

Subskrips]/s 
. Sundry Expenses/ 1(] 

Diverse Uitgawe 
199 Tetephones' 2. 

Telcfoun 
257 Tr•inslabon Feel 3/ 

Vertaling»eIde 
262 Traveliing Expense' (General)/ 307 

leiskoste <Algemlen) 

.,501 R6.55• R9,501 R6.556 
- 

DI• Ve,n®n,; ••• Munl•,pal. El,ktr,%,tien•Men.Ings van Suidel,k, Ainkt Veri,Wings, 1909 0,el 1 17 



REPORT OF THE AUDITORS TO THE MEMBERS OF THE 

OUDITEURSVERSLAG AAN DIE LEDE VAN DIE 

ASSOCIATION oF MUNIC[PAL ELECTRKHTY UNDERTAKINGS OF SOUTHERN AFRICA 

VERENIGING VAN MUNISIPALE F.I.ENTRISITEITSONDERREMINGS VAN St:IDELIKE AFRIKA 

We have audited the books of Ac·count ed examined the Securities 

Ons het dle rekeningboeke Un ll•! sekirltelte van die Vereni/ni 

of the Assodation We hilve i,btained '1]1 tliK· ilif,]r,Tialion and explanation• 
.eouditeer en nagegal' 0/b hit iiI <1]i· 1,11'ling i·n verduidelikin. Rukry 

which to the best I our k•owled,ve and hell,·f were neeessllry for the 

wat, na die beste I. 0,1, .ete el kennis vir die (locleindles van Ins 

purpose of our audit In our opinion proper boo. of Ii·•unt have bL•en 
oudit nodig was Na = mening i• behoorhke rekening/oeke lehou vir 

kep• as rar as appearb from examination of thos. books untl we lerlify 

sni,pr .1 Ilit ons endar.ioek ./ daardie beekc blyk, en ons *Mscor 

that the attached Balance Sheet Mnd Income and Expendituri· AL r,nint iri 

dill rtil· a.ingehegte Halansstaat en Inkornste en Wituawerekeninx met die 

in agreement with the books of account We further certify (liE,1 Iii' 

#ke•ingboeke ooreenstem Ins sertinseer verder dat die Iii],01#ld.it 

Balance Sheet N]ves a trul• and lair vieMr of the ytate of the A•owuitini• 
n Julie en redellke ooring ventr,k van die toestand van die Vereni.IN 

as at the 28th February. 19811, and the Inconte and EN,wnditurv Arrount 
/1, g..ns Ip ·2. rebrilarie 1969, en dilt dle Inkomste· en U./werekenir' 

.•es I true ./d fakr vie' of the results ended o. thai (lati 
·n juiste el redelike oors' verstrek van die resuit. e .ir die j.uir iwit op 

da•rdie datum geit•ndiN het 

EAST IANDON 

Ilth April, 1069 
OOS·LONI]EN. 
11 April 1969 

I.AZAR[U< 1•ROTHERS & BARR 
LAZARUS BROERS EN BARR 
Cliurtered Aieountanti {SA) 

Geoktrooieerde Rekenineesters (S,A·) 

Aulitors/Ouditrure 

IH & .*Iallui /1 Municipal Eluclri,al Undwtakin•• I Southe.9 AD,c' proc•u,•g, 1959 vol 1 



1)1]E ELE'TRISIF'l El·1. V{){)R615NINGSKO'MISSIE TIKE R]IODESIA ELECTRICITY RUPPI.V COMII!!hs]ON. 

VAN ./.DESIE 

·n (}Ir./ .#ruitgam; p,1 ./ T.rkom'll Ti·nde/'r A R.vic.• 01 Progre. and 01 Fulur€· Tri.dh. 

,]pur 

D R. IRVINE, B.Fl,(Ing ) i„ Ing,L.IE 1 1.11 [Hhod ) I. R. 1/VINE, BSe (Ing b C ./ /1 TEE M 'hod. IE 

Ho©fr Handelsingen,pil Chief CommereiI,1 Fng,nrer 

1. GESKIED'UNDIGE AGIERGIOND 1 H.TORICAL BACKGROUND 

ren van die grondliggende redes vlr Rhode6 •e •il•Inni One / the fundemental remn, behind Rhodes plans 
0," die gebied wal tans as Rhodesie bekend ./.1. tp for occu.Ying what is now Rhodesia undoubtedly lay in 

ekkupeer, 18 ontgotw>reid te .illde In die berigte en the reports and rumors which %rre provalent at the time 

geru te wat indertyd in omloop was dat '11 tweed,· Wit thal a seeon{1 Witwater,r,ind wi,% w,Jitil™ t,] be discovered 

Watersrand op imtd, kking ...8 let in de b....reck in the wooded lanch that lay between the Limpopo and 
tu.g•en die Limpopo en Zambesiriviere Die grvulu wall Zambest rivers Accordingly unce (leupution was an 

dat, sodra dir okkupaile 'n volclonge felt geword he•, die accomplished iact the main centre of 4LetiVity, outwde 

belangrlkste bed.....de hite die d/rples el .huggle 1he i mages and ham]els thai were' i·$t.,lihthed. wl,s in the 

wai Drilstaan het, op die mynbedryf .egespits was mining in•lu6lry 
In die vroee lae het die myne wat tot stand gekom 

wri·i· estakilished het I hulle the carly days I. /,1.E·. thul 
king kekry van mas.••ne wat eerb deur •ton].1 en 

later deur •.u,•gas aangedrif ls, en wul vir liu] br,in,ktnf obtained their pol,er Dom plant driven BiiI hy sicam .inil 

then 6¥ suction gas. each of ™eh relied on Ilic 
•00rra(IL' Up die tnheemse bosse =ege i:.as Teen d]e 

indigenous forest, for fuel By the 19®'s, 11[,wever. timher dertigerjare Ill t hout egter begin skaars word el ili. lill 
was becoming s·,irce ,Intl Ille rilinir. wirp lurning In 

wrrkers het 1111]self ./ ru lie·un.. liegln •end. Hierdle 
crude oil engines. These huwi·ver ,er,· In fuin L·uhtly not 

r•JinG 'as op hulle >eurl ..r dillir n. aan te koop en 

only to acquire and to run but 11160 10 
aan die .dint,An, Npeei,i||> loop te hoii' Il. ir ,•,ik orn ]I stand te hou, •eral 

under the local isolated cond,(Ii,T,4 
kinder die aigesnnderdc pla:,sllke om•;inrl]6•lede 

As :levol: hienni, hu·t die Bertiheimmy' in die Mazoe As a result. in October 19.33 thi Bernham lie In 

d..kit, I. er 1.3 aansoek lin d. •karling .;in 
the Ma2oe Instrict. ;1®lied for • 611[•ply . po•er from 

elektriSiteit vanal '11• Munls,/;ilit,·Lt Malibury, wat Gowat Salisbury Municipality which wi' inrile 20 imies to the 
20 inyl na dll Nulde r'let· i. 1,Le Munis,palitelt het op .... The Municipanty in turn a[,proachi,1 the Govern 
sy beurt by die Regern' .wingeklop om finansiele hulp Ier 

ment for0.nancial assi,lane in Andinl: the i·,p•tal for the 
verkry'ing Lan dle ki/0 wat vir die bou van die lyn 1. e 
no,lig .... 

Die destydGe Mrnistpr 'an My,lwese. wyle Kaptein W 
The Minister of Mines I the Ume, the late Cant. 

S 'emor, waR vall menin, dut dair alle rede blitain het 
W. S Senior. deeid [Mt there was M rry reason b encouragr 

01" dle beoogde ont,•11•ke[1,1,• aan te moedig. Deur kraN the development proposed By supplying power from 
vallaf sontraa]·gele,· krng,entra]06 te ver@kaf, 50/ daar 

central electrieity pol.er si,ilicm. loe,i] coal wouid be used 
plaaslike stee'koo' lil pli./9 van inge.lerde ru·olle gcbrul instead of imported crude oil and the balunce 01 p:,ments 
word. wat weer dll h,·t:.ngshalans sol verbeter, ' rwyl 

wouk be improved, while. by redurinx still further tile 
die •and 8/ naluurlike hulpbron,le heter bowaar sol k# 

inroads heing rn.,di· Int,5 thi· ind',0, nou·. timber, the 
word Jour (1 e hohee]heil hout wat dir inhe[·Trl · hosse 

eountr s natural re oure·es would be con'ened. The 
unttr€k word. te verinlnder Die •erker sau op sy beurt 'I 

miner, for .5 part wou' reecive a reliable source of 
betrouhare bron van krax bekom, en die talryke duur 

no„el and the frequent and e[!blly breakdowns of prime 
brekal. unn knigbronne youl letx voidle vertedle wees 

movers would kie a thing of 111,· paht Alin as h. wont 
lok sol hi, 6005 hi dipper die .ardkors indring op 904 

deeper into tl r earlh in Noilr·li if ./.11· lire he would 
la knende erts,eerslae. lie meer die /9 Indervind lit 

no lon,ier kie /1/gued with 111· 1[int],1,1.1] probl€m 01 
deur die •nrtll'·role te'urt lan krag meegebring is nle 

*riaxe of i}ower 
'11 Maand nA ./ .prnhein/ansoek hetdie Munisipall 

trit Gatomna die Re·ring versoek om 00-eging te· skenk A month after U ' Ber,ihei,11 4./11 ation. Catuum. 
aan ·n skema ingevolge waarvan krag •anaf die muni. Municipahly requested the (,i,•er,iment to Ninwider I 

pair krag*entrale nan nabygelee plase en iny/· ,·r:k.,F scheme under which power fromn th· muludpal po•or 
Soll kon word· In hierdle stadium het die 11,11]bler huill,il station would be Rupplied to 4•ice,lt f:irinN and mines 

& 'n Ine,4. alhemone ondergiek nodie was en het opdrag At thi• stage the Ministor decided .1 mor' Al,neral in.,btl 

.exee dat 'n verslaw in,41,ki· die .erskaffing van eleklrl gation was required ancl (alked fur a report on 1111· bui.piy 
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t,·11 El,In myri,· In Rli,ide.iii met spesiale verwysing na dle I ileetrwily to mines in Rhodes. with spoual reference 
Gatooma·Mebied. Aan horn voorgele moot word to * Gatooll.1 •rea 

Ag '041,4 'in nwidw ver,ag el val lutoro meer As n n,Mult of thip relifirl ,ind of bubscrillent more 

gedetanleerde opnames van die belastingspoten-al 'an ditil]./ surveys of the load potential of the principal 
ilii vern.,am•te ming,·biedle, het die Itegering in Januane 'nin,ng •reas. the Government decided. in January, 1935, 
M lie:lilit om 'n hets,intwerp in te dien, ingevolge waar iii introlluce a Bill .reating an Electric'fly Supply Commih 
w daar n E]ektrisit€/sviorsieninjiskommissie in die .][in, .ind the Electricity Supply Aet was promulcated with 
1-· Meroep hail word, cn die Wet op ElektrisiteitNvoor t·/44'1 rom the lst July 1936. In the meant]Ine an nuree 

51,·mne is. m. Inwerktred]ng op 1 Julie 1936, afj:ek©.din ment .d been entered into between 11•e Government the 
In ']le fugsentyrl is n lori•enkoms aangegaan tussen die ITmt,iIi Mulid.lity and the Penhalon,/ Miner, Asdocia· 
Re//M ile Munis]1>al// U/le,] die Minveren ying tion whereby the Government financed the erection of a 

vaii Pi nlialong ,i.inxegai•n, ingevolge iiaarvan dle Reger 2·2k V line from the mun[,ipal po,Aorstation to renhatonga 
in: die .insies verskaf het vir n i.n val 22 KV vancif Smillar arrangements we• entered into between the 
die munisip.ill· kr.,psentrale na renhalong: Soortgelyke Gove·rnment, the Gwelo Muniripality and the Selukwe 
-lin' ]3 1' tn·f tu,•en die Regenng, die Munistpalitelt line Owners· As./ tion for a IkV hne from G./0 to 

C.wel en die Verenigi•% van lyn·e•enwrb van Selukwe Selukwe 
vir 'n lyn van 89 F<V vanaf Gwelo na Selukwe. 

2 DIE INTWIKKELING VAN DIE KOMMISSIE. 2. THIC DEVELOPMENT OF TIE COMMISSION 

De K.,Imissie so eer,te stappo was .m in .37 die The Coilim,•sion's first stops in 1937 were the pur 
mun,Nipale krag•entrales Le Urntali. Gatooina en Gwelo, ./.• . the municipal poler ....» at L.tall, Gatooma 
le. me mi·I 411£ halfvol.Dide '.miati ·Penhalon:w· el and Gwel© and •thepartly completed Ulntall-Penhalor.ga 
Cwelu· Selukwe·kragbne. aan te k"p Bykonnund hiertoe antl Gwel©·Selukwe power lines In addition new power 
. belings .eplaas vir die oprilin' van nu,ve krag· t.£. wer,· lidered for 'rection ./ C. andu, Shabani 
.untrailes by 'wan.. Shabani on Cmniati en dall . begin and Unini,iti, w,id work Wh Starled ,]n 1]Je (ransm]•ion 
I die boll van die trans]Il':sle· en ver:proiding•lein,·A and d].lribul](ins>ble'Ins radiatill' fr{,In all //60 stalion, 
wai vana£ 111!·rclic kri,g•entrales uitAestraal het T. cover the areas 1,rDund Salisliury and Bulawavo. 

Tin einde /· F.ublede rondoin Salisbury en Bulawayo the Commusion arranped to purihas,2 1,0-•r in bulk from 
te del het I.c Knin,niss,e ..i·] In kral by ...mal 

the municipal po..er stat'on n (hi•i [• van die kragse/tralej In hierdle t.u ellies. and 
twee Ntede aan te knop, 

en 'orclor I,ral.'· is Rebou ele·c "11 clektrisitell na dio further power 1]nes were constructed til distrtbule· 
01' 11. 

genie plasi· en 'Ine te .erspre tricit> to the adJacent ... .ind f,•inlh 
Teen die I d dat die o orle e uit,ebreek bet. dit wil ie B> the out·break of the Wur .ft, r ji,kt ilver three 

bie die Kon,r]11 sle skaars drie Jaar Jank be•aan hu·t, was 
yenrs of exihtence, 640 .les of pilwer· hm werl· daar in reeds 640 my] kraglyn in %erkang en • dertu: till 

operation Andthirly.il[Inunits were !,il'IN•ild./.of J[kn eenhede verkoop, waarvan 80% aan Inym· 
Ti·,1 Npyte vn,1 die 6es jare van oorlog wat h•er® 

:evol. het (./.rencle welke 44])erk 'n groot hoe•rplh, id ] n spi te of the s u bseq u ent s ix y•'ar. 11 f ..ir ./1 Lr l 
in.,te'riaul r. loerusting Wat nie ineer inf,evoor kon word 

whlch a «DnElderable quantm Of tra.$4·, i.*l u5 will 
Tile, in dic vE·r.kin/nae werk·w•nkels van die K.innissie 
veria,irdig ™) het die mylafstand 25 equipment which could " longer be impi'reed. was 

van kraglyne. toe die 

vrede .sh,]t is, meer ns Verdubbel, teri>] die v•rkope manufactured in the Commission's vurifill wi....). 
vervierdublit·1 ] i·l '0( 120 millot' eenit©•Ie. van .eikE• by the time peace came again, the mileage of power lines 

hoevoeiheld die myne mwat 92 miljoen eenhedp verm unk had more than doubled whnle sales h,Id quadrupled . 190 
hot. wat nog amper 80% •an die totaa] uitgainuak het i,i ,•nit• I ypai of *h amount mines consumed 
DiK· in.tall.,•le: in die sewe knesentrdleE by Gatoomt 93 million units, sth] not much less than .7 . thi, 1/.a[ 

Gwanda. Ou·tu R..apc Shabant Immiati el Umtan het 
'Ti lutake Plant in.talled in 

't•rin,]i .01 37 M W gehad, se•en powur Mtallon. al GiltuoITI,4 'rwyl laar byko•s· 
t.lk Nowl[ 5/W klig yan die Munisil te.te Bulaway' G.winda, [:well. Rusape, Shabanh Umniati Mnd Umt. 

en S.ilisbury a.ine, kl,O.. t,it.il],·ri :17 MW and in addition about 5 M. 1/ ], wer w . 

In 'lii· na ·oorfutw lydprrk 1, dir 'n hemn gemaak pi,rcha.ed from Bulawayo and Salisbury Mun,lip.ilille, 
inet die 'prib:lin!: van [lie Kommig•ke se hoof·knlusentrate. 
n[. Umniati R lit L. Unr.ronklik as 'n ]n iontrale van 140 the i,ol ar p. 1 the er& Ti ,)1 th, Curn: il 

M W ontwer,i, muur im·t rli, 4,]6 Op (lie .unruts' om ... sion's mamr power station, Umniati R wa• eurlimene. 

vanaf Kariba te kry. ws die I,UL,Wrrk iii 1457 ,»luall tle '1'Ins •as scheduled as a 140 MW power station bul owink 

daar reeds 120 M W. ..Installeer ./6 In die t.•sentld ti, the advent of Kariba ... con.truetion wab brouph' 
I daar ook t. evoe#ing& gemaak t.1 dhe krax/entrales by 

to a halt in 1/M when 120 MW had bi•[•Ii inqdlled In Ihi• 
Imtall Shabant & Gwanda, terwyl daar inet diO hy 

also made to the Urtali, Shaban' 
Gatoomn, Gwelo el lusape weglodoen Ille,intili™ additions were is. In Umtall L. 

dip bolivit,rk aan die kransentrale egrter ook gestallk. en and Gwanda power stations .]ille 1}Ins,· at Gati••I i. 
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We] In 1956. aan™len onderhandelinge met die Portuiese Gwele Ind RusM,e Irre· digpose' 0, In Unitall h..e . 

0/.rhede all.knoop Ls Im die Kommissie in stalt te power station con.truction w.,8 11[so suspended, this time 
Gte] orn . kra•noorrade nr die• 00Etelike Distrikte iana[ in 19.88, I nexolialions had been opened .th the Portu· 
{lie Ste]Be] will deur die Sociedade H,dro.Kle,lrie, do meese Hutheriti:• for the Commis4ion to purchaio it€ 
Revue op die Rew,r. er On.,kke] . aan te knop liower requiremenls for lie Ea6tern D,&trietS from the 
Ilerdle aanki,pe het op 14 Jui. 1.57 E.·.1/ 'in, 1,4esien •.4·]n being dev,lopi•(l hy the S[/10,11<k' Hill»Electr/a 
- twi·i· tydperke van ernstige droome. he, die krag do .vue on the Rt· Il· rb·er Purd..09 commenced on 

bent./ile b. U.tal 5/dertdien &]egs op n gereedheill Ihe .th July 1957 and. .4,4,1·1 from twO sl·1er[' periods of 
gronds!;LE gefunkooneer. drounht. Ihe Um.al, I,/wer 'alion 1,41/ I r. iiI standby 

Toe e.er %,nee 
kray vanar die Kar,liakrag5entrale iii 14110 n 

1481 besknkh• rir Neste] is. hel d][• Koir,!Tii·*Le sy benodig When power from KariliaL pOWer Slil[LOn be•ame 
hede vir M•,shonaland by Norton. vir die Middellande 1* a'aL],ible I. 1980 i,nd 1961 11it· Comin.xion pureh.Jbrd ill 
Sherwood en vii Matabeluland by Bulaway' aangekoop . '1]relieniN for Ma+Jniland al Narluri, fur llie lid],in. 
D)•e poi- met betrekking tot ge[nitalleerde maslienerle at Sherwood and for Matubele•land al Bulawily' The .lant 
by die Irr•killende kraggentrales van die Nommis5ie /·as position at the various Commission power shilions ill 0114 
i. hierd/ /adium soos volg - lay wal . /illuwl 

- 

U],1111.t, 120 MW Umnwill 120 Mw 

Shabani 31.25 M W Shabani 3125 MW 
• Irnt;111 18 Wi M W 'Irillal 165 MW 
Cwsnela 12.50 MI Gwancla 12 5 MW 

Chipinga *i) 0.37 M W CMpin. (dics©1) 0.37 MW 

Tnti,ul •80.62 M W Total 180.62 M. 

Seder·Wle' Is geen ,:root uitbreldings aan die opwek Sliwt· then no fulther major ext•nsions to (he N•·,1,1 
vermor aangebring nie Dif· enigste toevougingA was 'n ratms capacity have been mad,h thB only additions lioinx 

klein Irrholing lot 445 K W by Cl•,PinD L. wat gekop•iel is a minar merease to 445 k. at Chipinga, Coupld .ith I 

# 'n kli in hudro·elektriese skema van 400 K W op die small 400 k. 11.dro·eleetr' run·of·rin·€r .·herne on the 

n,lby'le Lusit•rivier, in ' rtle.elitel van 125 K W vir adj,icent Lusitu river, and I 12,5 kW standlb· d:exe[ set 

.reedheld,dions by die Victoria·waterval. installed 211 Vieli,rl.L F.L[1%. 

Die kraesentral, 1. Urnrililtl 18 ap; n tussen*ppeldr 
knufentrale Umniati power station was le#ited an intereon 

N./.ifiseer en as bullanig het sy krappro nprted powor .ation and .IN such & rn,tput cuini· under Cluks. onder die beheer uin dite karibapowerhede ger·es· the control of the Kariba au. ority In adilillii,i Ii[,/Ar,11 
sorleer Bionop is nng:waar!,aride vonrrade ]:ing: be 
'taande Irallyle v.in die Eupplies were ]/ade .ailable over elibting ('1]11,1/,-Illii 

K.inmi&sie 1),i•likbal' ge'l ten of Shaban] and Pinde die Redeellehke pluer Ilnes to al]0. partial shutling•own 
.i'Eluiting v,in die Shilhani· In 

0......aese,ttrall. Gwanda power st•noni bul these remained coinpletely 
moont],k / maak ./ .t alles fuel 

Rehnel under Commiss,0,1 efi,11/11 
en al onter dll, Kommiss,i' se bebeer gebly 

Orn t©t &·rkepe van .Ilktrisiteit terug te ke·er TurninA again to sak•% of eledrli Lty, 11,1, i.|,11• MivE•Il 
die tahe] .at as finniur 1 hieronlier aingrgie word, tool as Ft/re 1 below de·lail, the un,19 +1]14 111 01,• pr,ir,(i,th 
dir aanta] lenhede wat aan die vers11!IL·nde .]ale van classes of consumer N]nee thi· ini·,·ption if thi ('or,In,ilii,i 
verbruiker. verkoop . .dert d. tolstandkoning van die Until 11]54 it Ls based oil >i·dri; £9114111,• 1•11 tile 81Rt M.,r[·1 
Kommisuc Tat 1954 is (lit geba,per op die •re wat lip while, since 1955, years ending on t}le t0111 ·Tum· 11.1.1 
U Maart ,·in... terwy] daar w,Twf 1955 van die iare wit b•n /* 
oIl 30 Junie .indi':. gebr'. ge'll' is 

Dle Tlie syfer, tion aan dat dit die land drie •Eures *}in. thilt ./ thri jaar 'i• yi a,4 fur thu• 
geneem 

lilli na die country lo ll, stilde· lorlog weer i.' dreef te kor,1. dog. Lict into avuln dfler /4,! w,ir, hill, toe dll 
rers * once thi• Ow next Nik years Il• het, was die .O(!i-koer, was act·oniplishell fur van die belasting 
fenomen// Gedurende lead growth ,- lilirT,unii·,1,11 Dilring thi• iwrmd th' 

h.erdie tydperk was die jaarlikse 
t>©nanle 217/. el verk'pe het nicer as verdriedubbe] inerag,· ;In,LIJ.11 Liwrri]41· was 21 7%, .Jild /111,% nitire tliail 

tre'liled 
Oor die algemeen w :1.4 b agt fimins,i'!t· J.11·F wal 

Red,irende dil ty,Iperk v,1. Fler/e ..al hot. vinult I i:eneral. from the abpe' of saes of power, the 

die nogpiell van kragverkope gesien, nie besonder gunhtig eight complete financial years w•'urred [lurim: the 
v]. di6 gedeelte van '10 Ind will deur die Kommissle un per,01 uf Peder,lion were not p,rl/'ularly kind to thal 
kraZ voorgen word nne Op geen tydstip gedurende die norton of (le rountry supplid by 111{· C,}mrnission, iin' 

onderhawige -perk het de J:larlil,&0 prehentip,ie toe un Ii] iii ,·1-,n d]1 the annual percentage increase reach 
name dubbele syfers bereik nie, terwyl dit by twee drmhl• Guume., while on two i,eeasions l| Wab as low us 

Nekentll.cle •o laag . 14% w.• 24% 
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D]STRIBUTION OF UNI•S SOLD TO VARIOUS CLASSES OF CONSI MEI 

SINCE TIll INCEPTION OF THE COMMISSION 

(MILLIONS) 

VERS'REIDING VAN 'EN]11/DE AAN VERSKILLENDE 'LASSE VERBRUIKE'. 

VIEKK(Hip SED.. DIE TOTSTAND'IMING VAN DIE KOMMISSIE 

(MILJOENE) 

Domebtle 
and ullier Annil| 

Year Mining .... Municip21 Farmin,; I IRI•rh Iiil:il'. 1.'·ri·as' 

Mvnwese Nywerhede Munisimial Boerd,·ry Huisho•,cir·]ik Jaarlikbe Iii·lanie 
P n imili r Tolal,· 

Verbruik[·rb 

./37 0142 0142 

37/38 .148 ..8 4RH1 onox 1 fi 809 

38/39 29 715 . IMS 5337 0186 29.**2 1917 

39/40 52 0•i. 088R 5441 0 1•1 GOD>{9 1009 

40/41 78 108 2587 n504 0852 878;1 48 • 

41/42 87090 5 892 10 239 G91. 108.937 182 

42/49 90 gR!} 8238 11*fl 10@2 112.202 79 

43/44 88498 9 884 12 71• 1./ 112.241 no 

44/45 927. 10 761 14 113 2 {•In 119675 8 1; 

45/46 102108 11442 1•128 2 895 129.1 83 

4•/47 107177 12 t04 14899 4 080 1.8 439 6R 

47/4% 107 018 la 481 17144 2 40R 2 ARK 143 78(1 . R 

48/49 123.408 1 il 521 25494 . 65/ 3872 172.846 202 

44/5, 1437!18 :109. 3•455 4978 5982 219 159 28.8 

50/51 157528 48725 41 227 7398 9 868 259737 .5 

51/52 190,192 51407 119 4•14 10728 1N (}E7 •15,171•0 868 

52/. 222.a 6279/ 92724 14 589 17119 411184 15 9 

5E/5• 231 895 95501} .- 18 960 214tS 487122 

Apl/June 

1954 81 2. •%1 8RO :EM M' 5 4. 6 080 129 53R 

1954/55 256 130 1•>RR4 85 = 24.981 28.44k 523 707 

1855/56 272 545 149 8[Il 7885€ 30 767 S 1 578 58R 427 78 

1958/57 285 •26 188 % 95 247 35412 •5.09. 619 248 OD 

1957/5. :11• R•0 174 X59 100 481 41834 9754: 877 372 R 4 

195M/59 380760 188,194 111988 50000 48 985 708 0()4 44 

19•!1/00 321414 1777663 125194 54,881¢ 44422 729 8(11 24 

1980/01 325 749 l AR.094 12R.498 55724 47!}DO 758 % 4q 

1961/82 RRM 548 197 /2 19& 247 61.934 54.758 7858lf; 

1962/63 R28 305 212 082 142 445 ./2 57856 804 780 24 

...4 a4• 478 2*#! 1;7A 1Go.596 71,4•(1 60507 912 - 134 

1964/(14 •188 854 S22 tfia 1RD707 74 • 04.227 1 007 78$ 1(11 

1965/88 307 889 •18(• = 17(kR;1 84 7® 73147 1.0B7225 79 

1981!/67 415502 RA•1 R92 1•*441 99.150 08.890 1,® 485 0.76 

1987/68 424 989 591940 146.325 1115Rft 98.973 1,871 782 2• 2 

FiNure 1 .Ii,r 1 
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Die vvf jaar . Feder.19,0 uab Jare val wis•elende The Ave post·Federation years have um ones of 
voor*. tr wyte aan pulitieke oor•ex•np wat dle varying fortunes due W political considerlitions alfeetiny 
normale ekonnmiese fakture beinvloed hot. Die gemid the normal economic factors The average growth during 
[lelde grollk,iers Kedurende hie.le jare waller 11.3.4. these years however has been 11. whil [At ye.ir' 
terwyl Velede par Ne syfer 'n /kou'•ielagt.l· 25 2% wai nEure was a spectacular 2524, due nuunly tii .1 •3% 
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•00 400 
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MGORE 3 

Dit Is hoofsaaklik te danke aan 'n •rmeerdering ,an 83% increase In indulltrial consumption, which for the fill 

nywerlleidsverbruik, wat vir die eerste keer dl,3 van die time exceeded that of the mining Industry That thar 

mynnyworheid verbygesteek het. Dat h•anies •nrn·ases have not taken place .t the expense of u,i· 
nie ten koste van die verbruiker plaasgevind het nle, word eunsunier is inubtrated by the graph in //re 2 whirh 
bewys deur die Rra•ek m Flgliur 2, wat die gemiddelde shows the averaxe price paid in pence per unit compared 
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prys In ponnirs %3t per eenheid betaal .os vergelekt wilh the l')40 11:,ure Algo plotted on the same ba,is i 

by die [,rys win 1940 ituoll Op diese['de grafiek lord theKst of Ihingincle' Ourth/28.year period thelater 
die leweaskoste indek• op dle,elle ta. aangetoon 09. intreaed hy 1699, as .aln5' a ./ ]It lease m the .nee 
ilii· #cl:,irk van :R laar· h t li,asgenoornde mel 169° toe of po'Aer 
Reneom. t€rwy] clie prys val kra. slegs met sowat 29% A further noteable feature concernil™ sale, is brought 
vermeerder liel 

n Verdere kenmerk van kiagverk.pe lat lermelding ]111 by the graph gwon as Figure 3. This shows the num· 

vordien. word deur die Krunek wat in figuur 3 w,rgexce her of units sold per employee. The 1940 fixure was 4] 5 
word. /Hustrecr 11,1 (oon .1 die aanta] verkulpte eel 1]inu%,nd kWh per employee By last year this had 
hede per werkne[•r Die lili '·Ir 1940 w. 41 5 luil-4 

- 1 nearly' twentyfold . 809,0 thouEand K W 1,Wh per H per .rrknomer Teen verlede iaHr hel hierdle 

iyfer hyna vertwinlii:voud]N lot gOD 3 duisend KWH employ, p It will als© be i notice(1 that, at the end of 1964/ 

werknonier Thi,ir 41,1 1,01, [8/emerk word illit dii• hii.•vprl 85 a,i•t ... after 1965/66, there were considerable 
held krag w,it lee 11 dir rinde 'lin 1064/85 vii wi,pr ni 

d•reases in the sales to mull,pal ronsume.. These.pri· 
1965/66 aan Inun]slpale vtrbruikers verkoop is, 11 /2,nkie,1 

caL,Bed hy the like afname Motoon hit Dil ib (laardan successful le wyle d.11 diar concl on in 1965 and 1960, with 
in 1906 en 1966 Analiteit bere' . met Inder'Indel]11,·{· thi Munleip.,lities 01 Gatooma and Qi,u Que resper·twi·I>, 
met die Munisipalitell© #an Gatoom en Que Que rmdrr . neN[Aialions which resulted in the an.gamation of 
skeidelik as J:evo]< w•rvan dic elektrisiwibunder/L•ir, 1,011, 11]eir electricity undertakines with the Commission 9 
ings van alhel hierdle plaaslike owerhede by die Kommis 
sie se organi,a51" Ing,·Nk.ikel , urralli•ation 

Verdere .pokto .n dll Kommissie se werks. amhede F,Jitlier .iNpi•ts of the Commissions activities which 
wai van .lang mag wees, staan m verband met die myl nilly be of intereit concern the mileages of power line 
afstande van dle kram„ne ';,at reeds op'er,2 is. die :ant:t 

pri·eted. the number of consumers verbrulkerh wat bedlen word en die totale servecl and tile vrang waarin overall 

dieste]..1 meet vo orsi€ n *ri der,idnd 

In verband met eers. noumde bly' dil [lat daar lan ]11 respeet of the ftrst, at the end of 1968 there were 
dip .nde van 1968 feittilt 10,000 my[ tran•mise'· en 

virtwilly 10.000 miles we/" was, wai of versprelding,bne in snoN 116 tu•i·.1 tr:insmission and distribution hne 

ille vt·]skl]I#de spanningbkatexuric€· verdec] was i. berl·e. spht unler the following vo][age - categories,- 

nHOPE5IA 

4.• Ele./ Dev/.r..EN- 

..... 

L .0. t- 7.L.-,-»-2/ 4 

3,4 . 

1..>a'.•1 ., 

• .• r ·. r . 

422%6 

F,4 
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. e. 110 K V. Ize 118 -d 1 10 . /2(} 

68 K.V 190 ... .0 

38 K V 1,294 . k. 1,294 
11 K. 7,357 11 kV ./7 

Laagspan'ing 504 L.T 

9495 9965 

Die kaart wat m figinur 4 versky'. tool dle hoof·tra/5 Thr 114, which i. giten as Figure 4. s.ls the inarn 
In•4bielyne, 804/1 as die g.h•ed wat deur die ver,preiding tran.in,%,lin line., as well as the area Lo•ered by the ./ 
btpliel gedek word In hierdie •adium M krag aa,1 12,529 tributmn sy,tern At this ¤ile, power was being supplied 
vprbruikers verskal wat volgens klashe 6008 •(,le verdee] to 12,524 crinsumers which number I. subdwided by 

el•iss as followN:- 

¥nw,se 314 'inin. 314 

ywerhede 495 ..str]01 445 

I//Z/ unisip ial . Municipal a 

Derdery 4,370 Farmini, 3,470 
uishou'lelik el ./der R,247 Doine•[ic and 8247 Others . 

12,529 12,529 

Iii rdle tutaal iyk miskien lang as mens d]c· lotale Ttils tolal may seem low considering the number of 
aant,Il verkoopte .·Ille[le In lip necm Daar moet ester units 601' It should be remembered however that in the 
nnthou .rd dat, iii die grnter •ads/·biede so• Salisbu]74 Ii'Jor urban .reas of Salisbury, Bula.ayo. Umtali a.4 
Bidala>D, Imtali in GwIii, (be Kommissie nie aan ind] 'welo. the Commission does not supply Individual con. 
Wlduele verbrulkers kia,: lewer nw Eersgenoernde t•ee sumers. T] p BrMt Iwi' Ii,Iri·}INMe their I,Ovr requirements 
knOI) lu! kirigbenocliNhede direk in grootnunit van dle in hulk dired from the authority operating the Kar:ha 
owerhode wat oor die Kar,bastelse[ beheer uitoofen #sti•Ir,-1/•Cenlral Afriecin Pewir Cer,}rircil]on - while 
die Sentrnal·A[rikilanse Kragkorporasie - lerul laas the I. latt• r liotli[]rilli,4 tag,·ther willi Ihr· smaller 
r.noe./. lwee owerhede t,?Barne met die k. ner Munisi M,inicipubly of Forl Vielori:i !,r[• Nu,)[llied in bulk by the 
./. Fort victoria. hul voorrade b. gootmnal vanaf Con/1.irin 

dir Kummi•sie verkry· 
Fin,ill>, thi• p,•ak :ifter fliversity <lern.ind of the Com· LaastenN het die kloopste belasling vii die K,immi. le 

se ./%1 (la inakmeming van die •erskeldenhelaktor, m•*]011's »Im :IL th© end of 1966 was 232 ./. Of this 

aa,t die .inde lin 1888 .2 I W be].iop Val flerd:e rililint nvi•r N)1 waN ilitained from KAMI)a while the 
hoeveeihi·•. is meer as 804 vanaf Kariba verkry, 'rwy] remainder waN .arlly {14% ) generated in the Commis 
/O res pedeeltelik (147,1 in die Kommisite se lie·tusse•· bion's non·inler·connctted power stations and partly pur 
....ketdo kral".i·iltril],S orM,4.1'k i·n Red/eltelik aange· ehabed. either froin the knop Portuguese hydro.eloctrle 

• a una! die portugese mdro·elektriese owerheid 
in M OBalriblek, authorib in Mot·•imbL{lue ©r. in the 6/. in die Re·.81 van kleinere vior]·:ide, i m·lf c.19e or min(,r supp]•e•, 
die naa•te private krag@entrale. frorn the Ir.irebl auilable p.vately o./. power ..tion 

3 DIE KIMMI'lll·: >* 1 ...SMISSIESTELSEL . THE COMMISION'/ TRANSMISSION SYSTEM 

a.1. SO,Irl· Kon,•truksle. 
3 1. Types of C€>1• 4( rilctinn. 

Die Komm-e •e wydverspreide transmissiestelsel 
Vall bogron(Ise lyril· Wdl IL·un ·,pannings ian 110, 88, 00 el Thr ComiT,1·r.nin'w wlde'preMd overhe,id·hne trans 
33K V we]·IL beloop in I geheel 'r, dfitand van net meer 
. .."h·.i "Pil r,ir"i g ilt volt,i,ws of 110, 88. 66 and 3BkV 2000...... 

Tot ©nlan@5 het die Kommissie op uitgebreide skaal col.ti•ply 14* 'l liver 2,000 route miles 

801)ruik Remalk ',in · H · misti 'an buisvormljo ..al vir Until ri·u·ntly the Commission has made extens•· 
alle permaninte· Ininsm,·AN,elyne van 110 en 88 KV., en use· of lubulur lee] 'H· muMts for all permanent 1]0 * 
hierdle L.. hot uitstekendle [110.. gelewer in dle belas· 

8/kV transmission lin©5 and these have given excel] ting#be•nT,de wai ln hierdle di•el van die land ondervInd 1 
wl,rd. under the Waar dit w,·ims dle '0]wende [and:kal) of a™lei servit• loading conditions experienced in j 
re{lei. noU wns dal dle nlaste hoer moet wees. ts aan country Where additional mast height was neeesia t 
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hierdie vere]/es vold®/ deut *ebrnlk 1. 1,1./ .ln •er 'lue to undulati• tround or other requirenients, th]: wai 

1-Hinvqstukke wat so Intwerp Ls dat hil]Ii· In .Ii l innhle· prr•led bv ut@ing tubular 8WeL exten·AGn Neees di·Eumpd 
.drultes van 'ifirlilardpale in,repas hpt lf, ' Lnt' the top / standard poles 

In ve·.kele [ran'.1,/slely/e .,11 88 K V wat tan: In 

awnbou ]' wurd pebruik geniaak verva2rd,J,de trahemaste U,rious 88kv trH,13,nisyion lines Nt preent under 
inpt Iril,Ll voeNtilkl.E, en xrondfondulnente •r hanudoil· ri,1,4(rui•lion 're n],iking lue of narrow-hase fdbrkated 
eindes m wer'/Detigi· m.ste :Ii, l wye vui·tstukke. 'hat ii, Lttice tv,)e towers having :aith footings for susponbion 
beton Hogiet is :Ir trek· en linek>unt€ As n ge].. p./1/lin:. ind four fooled . le base tiwers set in concrete 

Xe•lin. 16 dilar 'rl marmnale •erininderin, van die ko•te for tension and angle poinb On balance, there, 1, I 

per my tri 0,4,gil· .an 'ne mil de vervaard'de i. te. maip,11/1 reduction in COA .r imle for lines With the 
w•,1 plaa!,]]k verva.Irdik word, booN urgelyke by dit waar· tibrn·ated to%ers whieh * anufactured locally com· 
in injnoorde 11- maste van buisvormige @tual gebruik p,Lri d with those usin* Im,ortea tubular I ' mditi 
word In Guurt· 5 en 8 word dll .le basiese tipes han' Fl'.4·/ 3 :ind 6 1[•ustrilte 'h• two >ayi< .pes of suspon 

LP 

1 

1- 1 -4 -6 11-0. 1 =C 

Z 

: 

4 ms =mT m;rv=enrE:= ·mm 

E•2[1 
921-2 

stutte wat /bruik word. Bangetoon. meruit blyk dat, sion supports u 5i·d from which It %iIi be seen 11,•it by 
deur'n drieheekip· releirformasie op maslyne te gebrulk using a trian.liar ronductor ft,rmation oil tower lines. 
I ellie aardedraacl ./.fillue b.skerming teen moont a :ingle earth wirl .....les adequine protectiv' screen· 

like weerlii,Nkade led, lerwy[ daar Ily li](! H '. maste ing a@ains[ porible tightnine damage wher•as two earth 
twei· :wirdp<Ir,i<ie nodig 16 wires are required for tile ' II ma•ts 
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D]t . miskien ,an belang [im daar,ip te let dat dit I may ·>c of 'Iter,·I to note (hal from experience 
lit 'le onderunding .11 rmet 'e · H 'pe hangmaste led .vilh '" ty],1· suspeng]' in,lili. ..Spile thrir 
OPKI·doen / /yk dat. ten spyte van die felt la Ilierdie providing little long,ludinal strength Hncl the fact that 
niasti· mil langssterke het on Reneix is /]n op p,r,indvlak 1}11·y 're ]Lkel, M lilint? at gri,und li ve] LT, thul rare occur· 

t'· beweeg wanneer il,mr, imi,/5 Ii,al b/14· sekle gebeur), n renee of b.oken "Induct'r eonliJIions, il Js possib' 1/ 

2,·le'er breek, Reer ri,4,11 /91 s kan word en daL dit club Str.light"n up the "ast and 60 re'lort supply wlthin 11,0 
moont. is om die kragweller te heritel billi die kort Ilirl lime IL[luired li mpiem·,9 i·i•iductor and eart' 
ty.1 ·Aa'. nodig LS om dil· gple,ers en/of die aardedrade te 
Ilerst' 

In die on.er. van vervaardigdo hangmayte i daar The des,gn (if feirated su.pens,[in towen Incorpo· 
I K.Ilk skake] inge'll ge'lon. ful.sen dll· r,ir,41 .11·1 ratey H weak link u./. between the loler hod. and 

ille mas en i·•ke· Ari,wiirm Iii·rdie .i·wrik .Jke! is ing©beu i·.i·h i·roq.wm. Th!• fe»ture is introduced to avoid serious 
len einde die Iras ti·i· n er-. skade te rry,aar indien 1]arild,4· M the tower under broken conductor condition!, 
. 'n ge]..1,·r # tireek 

Die ontwer? van 33 KV [yne word in tiw•c hoof· Tlic 3SIV' line designs fall Into two main groups- 
urot·pe •er,lerl - 

60 hooll. rii• lill·t gr]cle... iniddel:nat],El grootto lat (a' ]nain 'in& With medium sued tonduct©rs sup 
g'lut word deur hangende solators in 'n drieholkige .(irted b. lus.clsion 'sulators in .angular forma 
*5Je op ·n ·· ivensbeen " - kruis,irm 'iri •12.91 tini] i>n m 612el ' wJy):•)0»e ' in,•arn] with . ever 

n 

I Lit \ 4 1/9€•4 - 

A 

SELI S.,1 
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inpt 'n 1/grrind. aard,·draad vir beskerming 11•.id scr,Mning earth ee Troated wood or tubul.Jr 
Behandride hounidle i. pak· yan buiwvormige bfua] St,·,4 1,0]us are „ded This type of con,truclion forni, 
wn,·d Mebrulk Hier'di,· tli• kon.9trul[Sie vorm 111(· the backbone of tile 33kV system 
ruggraat un ./ 33 K V ls.1. 

(b) b.. re Ine met 'uner Relelers wat rle:ir lien (b) 6econdary lines with smaller .zed condurti'. 
ib,iialors op '11 horison/le kruisarm van hout ./. supported by pr• 1,-lators on a horizon. wood 
word. S[inder d]. dekking van n aarde ·draad Be cross,nm without e[Irth wire c•verage Treated wo ZE 11:indolde houtpale word gebrulk. Hier,110 2 Fe lyn 110!c• are u.ed. This type of line was developed fr E 
hul uit die Komm],sio 5e standaard•niwerp vir die tlic· Comir,]•sion·s standard rural 11kV de-ign and 15 

N:®·land 01 K V.' on'wlk' In loT<i hoolaaklik in•stly used to reinforce and develop rural systems 
Mebruik om plattelands' steIGo' to verlerk el ult te 

1,OU 
Die twee !]De• . K.V ·lvn word in fumur 7 en 8 Fipures 7 und G illustrate the two types of 33kV lin' 

Heitlimreer Dit I duidellk dat die tweede tipelyn van It /111 be appreciated that the second lype or line is of 
n ulters ckonomiese konstruksie 13, welke feit dit vkr 'n a most ./nom.1 form of co.truction ./.h fact has 

gr.,1 Ii,inhii dunbevoil,te g.led€ moontllk gemaak het -1.iblecl a large number of low·•Irihily Iria' 11' be 
um eirkiriese krag te hekom. eli·4 1rified 

Duar is bale jare lank dill 'le lyne van aluminium· Sti·/ cored .lumilium oonductors hale been lim 

ReD·ir·rs mot Nt@alkernN gobruik geraak, ter-I isolators •* omployed on all lines for mary yearg, whilp hotll 
vall bow(.1 glaS .9 porse]- in gobrulk is Daar word euter lifiru•luin * glas• ingulators are in service 'rhe formpr 
adii lai••w,noeinde •eorkeur yg€e. veral - spanninim ' i.ever a. preferred. partic/larly at strain position5. 
punt••, wicir d t moillik is om iholators *t deur vandale wher© rephicement after v8ndalism damage, which ib more 

be./. word (en wal ineer dikwels met I. as met fri·'luently experienced with glass than porce.in, can be 
ror5,·iein Mebeur) le .rvang diftleull 

32 IDie BIL•g van #i- 3.2. Sci}*tation Iavoillk 

D]e Kommissie so hoof€ubsta•ies word basies in .ee The Commission'& major substations are divided 
groepe /·rdee[, Ill ·- basicall• into two types :- 

[a) Intl..ng//93es (a) Receiving Slationj 
(1]) 1/]mere Verspreidinjusubstasies (b) Primary Dislribution Substations 

{a) Onlvanusslasies (a) Re",vinj, Station• 
Hlordio .tastes vorm die ontrammpunte Ir gr•lot .o,r proville #ir inhike points for bulk power 

adtkrugwoomde vannE r. primere produsente, 5006 die bupplies from priman producers. sueh as the Central 
i,tru.Lt·Afrik•anse Kragkorporaste on die Sociedade African Power Corporalion an' the Sociedade Hidro·Elee· 

./.·Electric' 40 Ilevue. Hulle werk teen spanningh lan tri[ il (10 Revue They (Hierdle at v[)118:ws of 110 or 88kV 
110 of 88 KV el i hoofsaaklik oorskake]Ings....r and are m.inb 'witchill' stations for reeliying and distr]· 
lie rinhangs en verspreiding van grootm,latkrag h,iting bulk "i,•er 

In dic goval -n die liD K.V.·ont'unusitaSLe by lmtali, In the cule of the Umtal 110kV Receivi,t' Station. 
heslaan dir huidile uitle. uit 'n inla.,tpunt vanaf die thi· prenl layout comprines an ]Itake from the Revue 
Re'li·.tel.·], ]/et volrs/ening vir verdubbe]Ing, .1/5 'I sy41,·In, wi(h provision for duplication. an inttre©nn•tion 
tuy#•.1.1.1.1,/ehng met die Urnialiae kraxsentrale, #c,W w•th •e Un,lah Power S•alin, and abo Step•Own famlb 
verla.:]n•Keriewe tot 33 Kv en 11 KV vir die verbprel· ties to 33kl and ilk'. for di•tribution to Uintali Muni 
ding wi krux na die Munis,pulit« w Unitall en 74 die chhility Ii'll the Easler' Districts. Further provision has 
00/ellke Distri.te VOO• lS daar voorsiening Remaak been m:cle for future 1 ]0kV feeders "e of whi¢h Is 

.r luekomstige voerlellings lan 1]0 K.V., waarvan een prp•r·ntly ./.1, unglii,·ered, lo slimp!> the Middle Sabiand 
tan, under konstrukste 14, om die Middel·Sabi· en/aeveld· 1•wveld al·eas 

gel)1ede to vu©rsien Th,• reinainin,r ..4 riv],1. Stillionb, operate' 1/ 88k V 
Die norlilywende ontvan;·>slasies, Wat tuen 88 K.V. and supplied from Ihe Kariba net.work a. strategically 

work oil 'al.f die Kall. netwerk ....r word, ib strat. located at Norton, Sherwood (near Que Que) and 
p gi IN; te l'Jort,in, Sll'rW„.id (naby Que Que, en Bulaway• The Sherwood SU[Lon Ls essentially a switching 
Bulaway' Die stasie by Sherwood is bales I lorskakel· dation distributing *lkV pliwor le Ihc Midlands 

mi,geenhoid om krag 'eon 88 K V :Lin dip Middellande Norton und Bulaway,) Recen·ing Stations provide 
to verskaf 8*kv switillin, and JISO 'L·I, di,wn faellities for immed'· 

Die untvanesstagies b, Norton en Bulawayo vers'af ./. adjacent area9 

oorskakelin,gerlewe teen 88 KV. sowel u verlamngs The Rece,vin.. StationE .nerally affor• duplicate 
Reriewe vir die onmiddenlk all/'rensende geble,de hu:,bar [acilities, and bus·eouphng with small cil-volume 

Die ontvangs,tasies bestian xewoonlik uil luplikaat switch.ar on al] circuits 

28 Thu A-•Idt,un .1 4-0:pal Electa#1 Underiak,•w / Souillurr, A.co P•.ca&.0 im .1 1 



gek,]stamgorkewe en 'inknppehng. 50wel 28 skakeltu],1 Wher' duplicated eiriuits ... a bus 'i·Irellon 
[net kli·in li,lume op atle· itroombane switchinx syste. 111,8 been .opled, enabling an ,•Ilt,re 

circuit to be isolated for /1.,inlena ni• Waar gedupliseerdle stroornbane best.n, I 'l skakei 
6[ehel Where non 1 Ir, ulls (}i·el,r, a main and 

van gele]Ele,mhelekt,·ring ingestel, •at dit ·di,plieut·(1 moont- 

1]k maak om 'r, 114]e stroomballn v,1. Ill.andlioudln.doe by.pass switching system lS emptcyed. enabling the O C I 

i·ndes whlch requies regular mainlenence, le . isolated, whae to 00'r'·r 
still maintining continuity of suriply to the circuit. These 

Waar die stroombare me geduphseer I ne. word two alternative syst•m• are illustratd in Finure 9. 
daar van ·n hoof· en n ornloof,Mkuki·Jhtilip] gpliruik 
gen.ink sodat dle rillf'troombreker, wat xereelde Instand TRANSFER 

Ilouding nnrINg Iii•t, gersoleer kan word, terwyl (1]e stroom 

haan nog 'teods val krag voorsien kan word Hierd,[• twel i alternatiewe le,sel •ord in nguur g grr[listreer 'AIN All.AR 

'L 1 1 h ) MAIN& 
(b) Prlmen· Digtribusie·BulistaN,es SEL[C 

Ry hierdie stages word verlagingsfasiliteite versk' Y L 
orn die primere . Ila 33 K V ning val 88 K V te verlaae 
on 11 K.V., . di.NtribuMH· uf vu· direkte verskaning aan 

die verbruiker 
1&1£.LL 

SubstaSIes met transfor,natorh val, Iapr as 1,1 MVA 
word ge•oonlik voorgien met 'n inkomende olie*lruoiii I Primary D.tribution Sub....0,14 

breker win die klemolievolume·tipe en a] hierdie veriall These •tati Dns provide ste./.wn facil'. for trans 
...ansformato. se toevoer ./skied deur m.del 'an £ormUng fem le primary w,]laele ,)f *V fo 33kV 111]1 
lughret·k•kakelaan, •at ilitnmatles -pmaak en waarvan lik¥, for distnbution or for Ircet conklmler Uliji/Elli,/1 
die uitklinking vanaf d.· tran'form.or .5/ b•.kermins substations •vith transf•rmer4 hela• 10 MVA are 

I'·|del in wi·rk•ng gestel word Vir vermoans bokant 10 I•e,i,•rally provided with ail ineon* lubstation 00/. of 
MV' Of waar die ste[se] sodanig is dat outornatiese the Ii.A]ollvolunne type. and all such st·pawn tr.1,1. 
41:NaarN nie gebruik kan word nie, word olie·stroom- billners are Mwl,]led thr(nigh automatic•peninm £,irbreak 
brekerb nR°•pan i,m mu· tr.In*14,rinatnrs te 15©leer en te disconnecting switches, the trippin' or wilch IS activated 
1•esker•,i frum Illl· transformer protection iyslum For e,imil"tle'• 

Waar n enkele oliestroombreker 1·11 outo,natieze abo?. to MVA or where Ihe sy•tem condition' do not 

skakliaan vir ·n gubstasie gebruik word, word 41Nar vo•r permil the use of nuto·di&(·Illietts, 0 C.B 's are empli,yod 
Meninz wr tussenkilnking van die inkomende 01»stroom bir transfi•rmer isolution and ..ection 

breker i n die gkakelaars gemaak, as gevolx 'ar•an die wl,•r" a single SUbst•tion O.B E,Tul transformer 

•inn•Ker o©pmakende stroombr•ker die hele sub*'i· auto·discorin,·i·t.• are .yed, intertripping of the incoming 

110]ee'r. terwy' dle stldlger wri·kende outonlatiese 5..· o.c B. unrl rt•sconne¢ts is provided, whereby the more 

laar 'le foutlewe tra,15formator order ongelaaidle 14,1, r.... openin: 0.6 B solates the entire substation, while 

stande ..pr Na ·/ sekere 'dperk i./.e olle·strolm the slower auti,4isconnect isolates the faulty transfurmer 

1]reker •rer outomties toe en hervat dle kruumorslenlng under · <It·ad' conditions. After 2 Sulli,ble tlme·1Ng, the 

na die geson'14· dele van dke bub't,Ii'e. Onopsettike hertoe 0 C B %·eloses autornatic•Hy, restoring Nupply to the 

makille yan die inkomen,le 0]le·Ntroombreker voordat dic healthy elemenls of the sul,Ntation Inadvertent red©41,14 

fout herstel . lord ./.kakel di·Lir hierdie stroom· of the ineolimig 0.CB onto an unefeared Ault is aioided 

brek€triektries met die transforma•or m. tkeltuig te by 'terlockini; thns O, H electreally with the irans· 

ver/nd 'n T'plese .amell•]11/g w.rd in fielur 10 ion,ier switch.ar A typie·: arrang/·ment . 11[uitr.1ted 

ge....r n Figure 19 

BS Kv 11•168.1 •5 

3 4 *- * 4#04•AITAS 
b h 

3)kv Bu58* 

121.Ll 

Op sekere 98/33 K V ·transfurinators van klempr On certain smaller capacity 88/33kV (ransformers the 

vermle ward die 00 K v.stroombrekEs wat in figuur 10 :,Sk' circuit breakers shown in the al>ove figure are re- 

aangetoon .rd, •ervanx met outomatiese iakel,J. van placed by 3/I ......Ineets fitted ./. I. break 
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I K.V .. un 'rael>reek·kontakte voorsien en a.in [be entacts and coupled / thi· 4. ted Irabbirmel 

verl}unde· 1./ormatorbeskerming irekollel N ..ectilin. 

33. legkcr,n,ligen Kon,n,•mk•/. 3.3. Protee(101, a•d Commii,•iratiOn. 

Die voilightld van die trevoor under fout·toestande Security of suppl, unlk' f.lult i ondition' depri,(h lin 
hang af un die selekliwiteit en stabilitelt v.ln he•ker'.· selectivity Ind stabWity of protective devices, and reliable 
toestelle, sowe] as van die hetroubare rL·*ste]Iln„ uin foute fault clearance b> switehitear To achieve this on its main 
deur die ikake]tul Ten elnde dit op My hoof·t....6, 

transmiss.on system the Commni.sion emp]D;s high spal 1>ne le werwesenlik, muak die Kommissle xebruik win 

holl*oed, outoinaties·hersluitende olieetroombrelwl, ual autoroclosin™ oh Nrcult .reakirs arranged for single 

./. ]s oil met ·n enkele slau weer kie te in•hik - Inet shot reclosure # a total dead linic oE approximately 
n totale on.]aaide ty<Iperk van Ingeveer 400 m. .in mill,•e,·und' 

•ekondr·4 
St™inniblekers w. radiale ...Ine ./i·lili, word BreakerE ?rotecting radial feeders are f.tied •111, 

tougerus inet enkebtadium·Impedansie·afstandboskerrl,1[12. mingle stage impedanceli•lunce proleetion. an' dili 

en d,6 I. tussenverbindings en eurewydi.,e "i·il>ne protecting interconneetors Mnd Iinr.]111?] EL·iMlerb, b> e.ir 

hdkerril. met draer/Antand· of fasehoekbeskormink Ill•t rier/distance or phase comparison rurrier current pro 
drlierslroorn, insluttende oorstroor·stounrele's met in,ge teetion -,11, b overeurr-t T.III relav. 
ke<rde vertra:InK tot 'n be..ald. minimumn 

Tril™formatorbeykermink word virskaf de. r linng Transformer protection ]/ provided by means of HV 
spanninu' en laa.pannin.transformatorstrooinbrekers, and LV transArmer I]re.Jkwi·• interlripped b> nter.ill 

nnet .senklfnkinK dcur middel van to[Rle vebul•·a•e durerent. protection in the .se . units of 20 ..... 
..liring in die goval -n einhede mel 4, Ir,1,0, 'an al>ove In e.ipacity, by H.V ./creur,·0111 and H.l and L.V 
20 IVA in moer, deur -lannini:stroom· en Ili.•n restricted earth fault protection for -ts of /1} to 10 IVA 'pannin/sheskerming mot be·perkle Ball.K•Lue 
/]r el,nhccle met 'n vprin{,0 lot bv 10 MWA. sowe] us deur in 'apacity. and by Buchhol and Teniperaturc proterlion 
Buchholz. en temper0tuurheskerining, wat aan alle trans· which is fitted to all tran•formers, AN inditated above, the 
forrn,dorN Relloppi!1 11 504,5 hiorbo alinve((Non. 9,ord die transfornier circuit breaker.. are repl.le'eli by aulod,hcnil 
Ir.,T,Nforimit•rstmombrekers by •or:ini® Irlinsrermullurs ncts In some tnnsforme·n, but the bystem / prolectim 
ve'ung m. oulomn/]cs'• i./.1,1.•;iIi 111,•ar Elli' •('13.1,1 rcinains the •IT,i• 
van beveili,zinv bly basies die•L·]fde 

Alle groot Htisies op (te hoortranamirs•c·stels>[ word Still c'relit line earr er 1·,Immul]CAL'Ir . I}1 

verb]nd dour nuddel van enke].truon,lillndrd,·rvirlund selective calling. links all niajor k,Jitions on the man' 

ings nict selektiewe .proeprerniul:, e• hirrdii· Nirl•i·l W[Ird trans•nission system and is utillied Tip]Imir,1• for s,itcm 
in die eerste plek 'ir (100]1!indeS 'an Bte].1.•heer Hebrulk. cont,·01 purpo- Apdrt from il funption as a communi 
1*halwe .sy fun.. . ·n verbindin,nidde[, vers.f 

ution link, this equipment also provides facilities for 
hierdle toerui,ting lok geriewe ']r die lelemetinn 'un die 
vrag en wr ch• be%poedine: van die tu«•nklinkinK win die load te]{imeterinx and aecrlerald inter*ippinp, of I p 
terminate le.zir,Himbrokers wal i. die 'e.preL[ling· terminal oil wilt breakers emp"Med on the, tran: 

stelsel gebruil, word. Vier DIIF r;,diobasimasies met vier mission syslem Four VHF base slul]ons lifirl Mill 
mobiele stanes. Is in 1954 in diens geneem Die wal,r{le inobiles were plaied in servioc· during 1954. T],e 41]up 
vall lik•hetoorusting vir doeleinlieN van delsillir/·,·r Fn 

of this equipment Ar ...1 ilintro .id iii;miteriance WandlioudinA hot blue gou d,nlel Nebl>k en ·n pin 
... s in werking gestel waar·.011<ens e·Ike· depot .Jn 'n purpose vel yoon bee.1/w 2,]]pin·nt, and I prowrium. 
husiSSilibil en 'n genoe,•same .unt•1 mobie](' stab]0 volir wa• embarked upon to equip each depot with one Ini.r 
sien sou -rd station. an,1 the appr©priate number of mobiles This 

Hi•rdie netwerk, wat nou een van die g,Got!,to, in network whil is now one ©f the larxest . the countr>. 
die land i. bestaan ult 29 basis· on 67 inohiele iiI verska! comprises 29 hase s•tions und . in•biles, anll prcividh•h allehele dekking lan dio Kommisllie su hole voornenini:9· 

complete coverage of the' Coill:i•,•Ii,11'1 area of suppl> for Meled w instanlhoudin.(:sdoelr.•indes mi.irby vilrin mt 
n waardiwoll: rewrwo vir clic draerstelse] vir full,er· mainlenant·© I,un,oses. and . iii adflitilin a valuable stand 

doeleinde. hy to the carrier .storn for 1/illilil purprnes 

3.4. H.v •;enelii,pl'•lor. ·•4. 881.V Series Cap•*r. 

WHir die invoering van elarie kra, vanaf Kar,ba, Prni li thi· rn»tion of Karilla P©wor both the 

. dle lommishle· se stelsels wrel ..... .h Silli]. Commission's Northern and Central sy%teins were supplied 
vallf n Inkele termiese sentrale bv Umnial loorsien from a sing]' ther./ slal]In at C.niati Load forecasts 

VnA™(Mirspellin. net aangedul dat dil• Is w. op die in 1955 in/'·at•1 that the I.. cenlr. upon Norton would 
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Norton.a•Le rui teen 1959/60 n totaa[ .an 25 MW sou reach 25MW by 1059/•1 Sinee this ]011. would be sup· 
Ilereik. Aan;:eslen hierdie v.aw lan's n 90 1/.1 lange plied by . 90 route mile 0 2 .1 in. copper e.uivalent 
Rb KV]yn van 02 v. din. aluminium met RtaH[kern wat 

SiC.A, 86kV line at a loud power factor of about 85. thi' aan ko•er Re[»tuiri, lerv.er iou nines w,lrd teen 'n 
1 /aktor van would result in I volt© drop approlic ng 25°/ The .65, sou dit n bpanning#erlie6 4.In mby 
Han 25% meobring Die mak,imum spanning wai b) <lie maximum volta,1 .ivulla|ill on ./ Miki busbarN at 

. KV·Bele,stamme 1. C mniati lie··1tikbalir w,dt•,.IS r la Unlmatl was 5% above the nominal i,Hlue· so that Norton 
bukant dle nomin.le waarde. nlct die . Mot:4 dilt No/nii 'I wou](1 have ex,Meriened a full hum[ u,thil,e sume 20% 
vol'ragspuni"'ir' 11'n 'Dwilt 21)4 'infli,r de nominale 

below naminal r.* 
verin,•f Koll ondlenlnd. 

Hierdle 1 .trk wi. 1,Lute die v.·moe van die lib ThiE .inm las ouiN,(le the ca,kicily id 11!r Iii,lori,atic 
maliese beiast,· t,ipw,•si·li·.etranhforinator, lat gernstal· on·Ind tap·chinkin.: transformers installed and any 
loer was. on enige tuon= In hierdle regulering.,111'to,1• increaye in this method of regulation could cause embar· 
kon. ]1»val lan ·n kragonderbreki,12. spannlni:gili·,1.·in•s rassing voltage risc• in the event of a supply fil,]uri· 
t.it Revols he wat ernstige verlerinheld kon vern,ir-k 

Ten ]n order to gain full .vantage *m shunl [%12,i·]tor' einde flip wil]£· von·deel ult nmtakkanagitors te 

t rk, bou r,Ull]/ O. 'n .001 a.i,11,11 vrunMentra, wat oor . thev would he requird to be Clistributed lii·r 11 lar,w 

Ult™terkle Rebled en hoofsaaklik in onbellande iuh number of load centres covering an extenblve im riminG 
btribleS 'einht,Illeer Ls 'er.prl·• mne' w,ir,1, pil (11© aan· m unattended substations a. the' c.t Ind Nu'>.[!uent 
&.like Ii,t'Dwes, Mo-·d :1' dip latere illitandhoudings· 

mainte/0 of the control #/pment would be b.[Ark lioste van dle beheert,crusting. sou bite hoog w- 

Vaiwee l,lerdie ©(rwewlnx• en die feit dat die serle·kninia• Becaube of these considerations and the t'Net (hal /0 

trir die klnmerkende lienskap van feitlik onm]([dell,kp series eapacitor ha@ the charactermic feature' or 1111,1]Inatll• 
re'l'·nng het. is dan, hesluit Im birdie tile spannings· and virtuale Instdntaneous regulation. it wu• du·id•id to 

r«uil·rende toerust]:10 111 die 81; KV lyn te gebruik, en lit 
.·inli|oy ti••s t>pe (,f voka»reguldting equipmenl file 

I Red/rend• 19.-in in werkin>: geetel 88/V line and the installatk,n was commissioned in 1956 
Dl€ totale strnombail-reaktan.Nip van die lyn, inel 

inbegru] van die transfor,nators. wag ongeve. 100 ohn,6 The total circuit re•clan•e of the line inaud]ng trans· 

W0ens la) 'n kompromie tusson h. kompensagle im' 41 fortners waq about 100 ohms. However. dur tu ti, i 

n Conthkheid van reson....Invilede) el ......me compromise bet•een high compensat•n, with a po%,hinty 

aa,liaging li dle b. le Ir,li•1064·Twil transfornator' of resonant effects, and sumdent hool to 'ermit fin load 
doe[treffi•ncl te ]aat werk: en (b) die 11,J»;mkhkheld 

tapihanNmg tranBformen . operate efl•elently. Ind (10 
daarval, 0. te verseker dat liar, met die afst,indillifirn 

the necessity I avold non·operating zo,tes with 11it· dis· 
dansie]*skerming lat op hier(Le lyn gebrulk -d geen 
n. ·.orkende· bones unt,lurm n.e. is daar besluit o. 'T tance Impedante protection emploved In th. Ine, a 

kapa.hitur·reaktarlue van 50 Ohms. wat. teen n • imurn· capactor reactance of 50 ohins •as choNe,1, whi,4, at a 

Iroomaans/g van 200 ampere, 11 kara•lt•r·•erkspannk/n maximum current rating of 200 .... givi. a i :ilimitor 
Van ](} KV en 'n K•Ar•nslag van 2!000 per [ase gi'e, operat]IM voltage of 10 k. and k'Ar r.iling ii' 2.0 per 
d /9· 'n driefas.e renheid van 6 M. Ar Dll he.,·1[iging 

phase, ie aB MVAr • phase unA Tlik· pr•iti·ilien was of 
wa• van dIe boOOK&*in* en kortsh,Iting•troombreker 

the are>gap and short urcuiting breaker type 
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I Glure 11 i. 12 lan di. bevred,gende werking van Figures 1 1 and 12 indicate the satisfactory perffirm 

h,Mrdie s :riekapasit(,r dulde]Ik Nesien word aliceof tliis series capHc·,tor 
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N4 die invoering vun krag vanal Kariba 1,1 dir Subsequent to the injectic,n of Karlba power int,• 
Kkiprw,ind (nah> 11,mnati) en Norton ontvanuBstasies, het Sherw•od (close to Umniati) Ind Norton Rece'ing 
hierdie kapas]/or as 'n deursending/eenheid teen n Slations this eapacitor has operated on a reduced load 
verminderfle 'rag .werk. li•halve in noodtoestande through·put except under emergency conditions. 11 has 
I}]t h•t in allc cpi,gle bevredigi•Id gework en sal la n opprated *torily in all reMpoets. and will. when the 
ander plek ou]·Feplaa5 1:vord wanneer die geleenthe' hom 000:,in,1 arises be transferrccl elsewhere 
•i[]rrlii, n 

1.& Beplanning •an {Iii· Sle]* 13. System }•la•ning. 
Al,nal .at .·Ir ons land reis. wo. getref deur die Ti, Ell] tr©e] within our countrv, the •ide*pread ele• 

wyd.·rw•re,de ,·leklriMeitsverspreidingstelsel wat uitge· tin it> rotlculnlion serving considerable areas with 1* 
strele ... met 'n le potensiele verbruikernal •1'nlial eonqunter density 18 inost noticeabJe Farms are 
bedien Pla:,2 15 dikwels baie groot. die dorplus klein en nflen ver, 1/rge. villages smali Ind ver widely van mok=' 211.0, en dic land so miner:ile hulpbronne Appar,ited, 4.1 

i, verskeidenhend dal Ihe r·ountry's No w>!lverbpreid en ian go 'n .out mineral resources .ir, so extensive Lind 

die niyne, bi·}i.itwe dat hulle in bie leve]10 belreklik vari,• lat mines, 111 addltion m many cas©b to Iii·ing 
klen 15, lok fulry' en our 'n wye ..ed 'or/prei . relatively •mal], •ri· numero,M .- scattered 

So 'n sitild'hi veroil bihonder ve•,gliN· bel)],inlilil 
ten eintle kapitdle· uit:liwes tut •n minimum te beperk Such a •,1 situation requires exceptional care m pl..,Ining 
liok ,>in ¥crlirse tini NidiL,ii,I,overmindi,rings bin•i· pkin' G r,mile i./. expenditureand also to .Dnne losses 
miese el prallies' perke to how. wat sal .anpas by die and voltage dr•ps within 'ton•r.ne mid I.·.lilic•] ]Irnits 
Intwikkeling ian dle -Mvralli: en die do,]treffendhe/ van Hin•,/en[ with load deveiopment and operating line·len. 
die werking •an d]/ stelsel 

11'rby /6 bale lang lin·afatande betrokke. wal dit Ver> Ing lon./. of line are involved which has 
nodig xemaak lilit Ti bup,rrindse lyne teen 'n 1):i, I.ir n•essitated the development of overhead lines with n 

koste per my] te .....1, soos vroter leeds verduidellk, wer> low -t per Inile, as previou* drnribed. and sub· 
te•me met su.·6 Wat :envoudiN Ln top 'ren., funk qaliorls of simple but distinely functional designs. The 
lioneet Intwerp l. lin /0 6.anning op se'n btlisel 

/1./.ion of .oltage on such a ..em is a len rea) 
behoortik te regill,·i·r, iN 'n liale ,esentlike probleem el 

111[,1,11·. cind dit wrird hinne di,• kl.Jluri•rE• pi•rle beheer deur die is €ontrolled .ithin statuary limits by the our 

deelkundike Kebruik win ouk,]nail©Ne belaste Ju•elous tap-· use of automatic on load tap chanion' trans 

selende transformulors un bpanninj>re·guleerclen Dit formers und voltage regulators. It /50 of course h•[plf 
help natuurlik ook us die kragfuklor van flie ste]Nel hoon Me syste]11 power factor i. kept high. .hich generally . 

Rehou lord, w.[ mer//in Rhililie dil· p·.Lil l., 11/(if thi• i i,ie in Rhodeiia due 1nrgely to the faa that all con• 
soaklik van'. dle /]t dat alle ·.11·uil,·r• inrl '11 nil. humerh willi the maximum dernands over 100 kVA are 
mum·aanvraa: van meer as 100 KVA teen ·n twee[edire Mipplied on two part kVA tariffh As In addition thi· imi 
KVA·tariff van krag voor/on word A'LINesien die .'r 

uniplion charges are also tied to the kVA demand, tt ™ bruikeri,tar-e cok .an dk KVAannvrki./ ** ·I 

VI!,bruikers of• hierdbr extrenely rure word dit uiters selde Mind dat for consumers on these tariffs not . install 

tariewe lie die een of ander toc•stel insta[]eer ']11 liul some means or •irlie r to kccp their power fae'or lery high. 
kragraktor hair /0· b r 

4 DIE KIMMISSIE SE VER.PREIDINGSTELSEL 4 INE COMMISSION'S DISTINITIN SYSTEM. 

4.1. Die Kehrulk van Hiutpale. 4.1. •'ic uf Wood [}01•••. 

Die Komilili-i• liel. die * ]le 80 Jllar behunliekli The Comimssion has employed treated wood pole.5 
houtpale ar bogrindse kraxly" gebrulk. en het nou meer for #erhead power lines for 'ome 30 years and now # 
as 70,000 van hierdle pale in alle dele van Ny stelge] dwars· mori· than 70,•00 in ser'le on al] parts of . system 
deur ..des' in d,PT,4 t}inii,glioul Rh{•de,ia 

Ons ondervinchng un dir xebrulk •an hi•rdio pale 01[] i·.],irienee of Iheir use hag been most satisfae· 

was besonder /·dige•rt! ver.,1 4,4 d.ilir a, re,1114:n .rint tory. t.,king Irm, 114·1·11,1 nl 111,· sound cemiumics associated 
op die ek<inomiese i./.· lan hui .1,6[•ronklike opri: with 111eir initial coit Iind everage lif€ compared with 

ting,Ate er, gemiddelde le.;.ens,luur. 5,)04 :ergetele by * (ill ilin•trw·led in 0(her materiah Consequently. 
.,6 van p:liu * ul undor slowwe verva,Ird,x . Houl,]ale wood poles are used for practically at] rural 111.vA and 

wor. Me••01*bk vir re'll]Lk alle plult·drin.19, ve r%[ire,ding LV distribution, and for the shorter ]1fe -kV lines 
itebrls van 11 KV el laaespannlng NA,·ulk. lowel '-ir (where• ni•-san. lubular steel poles are employed at 

33 K. 4>111· Inet 'n ko'wensdu•tr [Waar nudin word lrT,•ill Ind heavy &. points). 
pale van bulsvormige staal by tri·• en swaar h•,el,I,unte Ehodes]41 is now virtually self supporting in wood poie 
Rebruik) 1•quirein-ls. the m,liority being of the Eucalyptus 

'hodes, 19 nuu fe'llk sellonderhourb·nrl saver dit hy /1..i hpeeies 'hich are produced in the favourable 

.2 Tlie .buL Ntior / Muliliual Elec•rical Underlaki:IN. ul Souihoir Ali za P·hr•ocings 1•9 Val 1 



liehoeftes aan houlpale bell·f Die .r'it/te vii flerdle Mrowing -nditions of the Eastern Districti 'rhe •/JE·ill,in 
Dahe i. van die Epe4]e Eurnlyptus kaligna, wat in die guns fi•Urng ./.tr• lei,Noning, tr'Iment and e./.tin: 
tiMe groeitnest,inde •an dle nost,·ilke Distrikte .prodii dE•411.ilih le bite cim lake up to luo years and ther/[ori 
seer wurd Dio unsoek, a fkal, hehoorlike veroudering, requireiner,IN "11141 hi, ;lei· urrilrly IL=slled well ahead of 
behande[Int: en uiteindelike •crbendli,2 1]11 dle wiqktrr atual delibery to * 

r,·In kanso link 44„™twer jnarrlill,ren ge™gllk moetdie The Euculy,tus s.ligna being fast gro%,ing, hils a 
boraminA 'an worklike behoefles nilliii·ig gedoen .oid r·hitively open Ara]/ and at 12% moisture cont#1 the tank Vorirdul die pate worklik op {11,· w•·rktpr]·0]11 algele,ier aunin· modulus of rupture / approximately 1,/no 
w€)ril pinli,idb per s([ulire inch, which 1, adequate for lo.iding 

Die Eucalptus Saligna, wat unnig groel, let'n cond•tion requirements ]/ this countr>· 
botreklk Liop wrein en teen 'n voy inl n•Id 'an ]2 4 / die l'IIi re are a i. riber of t,]nher de.tro>mg agents. mel 
gen„ddelde brellk,unrule daarvan ongeveor 10.000 pond a6, in order of importance. termites and wood borers, 
Per vierkante dulmn, wat ·,•ild.,de is .r die b..... 10'' |'g'·tninm plus both bush und Mrals fires Al] are a 
ver,·ilte' wat hiertelande ondervind word •in.Lint lourie Di /•/e t. both grower and user and 

haar is 'n /2nta] laktore wit ..Bhelp om hout te p,Ntivi, htel,4 must be tukon to •unteract them if poleb 
vernielig. en, m ran*an belangrikheid, I hulle d. ari· to be hing 'slinv The statutary periol betv,celi 
'04:ende Tinn, IL• 11 1![mthni,rdr., verrotting, weerlig, ir,wiu'lions m this cauntry is six years, but within the 
131119 bos· e,1 ,asbrande Al hierdle fal,turi· 1, il voort C©Imrnssion, whonever possible these inspectiDns are 

durend•· liron •an moeilikheld vir sowel die .weker us dii· c,irried oul at intenals even shorter than this 
bi wiker, el poslhewe slappe Is nodig :,1 Ilimp tee te An ..11>lia / inapection rep,1,1% shows that damage 
rk 

F:. indlen ilimr win die pille "rwug wilrd imi lank te hy le·rl,itill the •In,nonesi cal,•e of deterioration, about 
U Die t.(If,erk tussen inspeksies, goos deur die wet 47© If 111 poles inslall. being .ffeeted, willie rot account@ 

" ons land voorweskryf. is ses jaar. maar m die Kom· for 103/ 
m]•ie se dions word hierdle inspeksies, wr suver dit Willl Hn aver.e Lgoeeraunic level in Rhodes. of 80 
moontilk ibmet knrler tussenposes LI.evoer thunder€,tom days per annum. :t is d surprising that 

1, 0/tleding van in.pe..51/ler'lle toon dat be.kadig· €lur]I. the past twenty years of unearthed rural and 

ing deur terniete die mees al:emene 00 r.aa k ' an verswak· standard 11kV line operlmon, light,liu has been respon· 
king ls, O,1 wei in die geval van ongeveer 4'/ VEn .L]10 5]ble for some· 207 of al] wood poll·, damaged throu:,h 
Re'litalleer,11, pale, lerwy[ verrutling by 9/wat 1.9°/ virioul i.'i.'. .Wi·ler wl,i·,1 [·i•,1,]larill will, t},e intE,1 
voorkotn number crected. this Agure i. sin,uhirl. •nhill, being of 

'llthod.i mel sy wl·rligilell val on,oveer 80 dae the order of 1 7 per [Nint Althnupll hy ill, lilli!. ,1. 

Per jaar waarop dondentornis voorkom, is dit seriou. ag light./. d/]nage. busli und Itc ' ras= fires do iuuse 

Verbatend me dat. gedurende b afgelope 20 jaar dat a fair number 10 /• 11./lroy. p.idi ye,ir, 1}/ filrint·r beinE 

Recklrde pldtteland% en standaard n KV·]yne m werk the more serious cul to [he fugh intens ty Ind period of 

..23 weerlig ur sowt 20% van alle hout,>2Ic w.lt vii 10.11]ied heat J.ener,iled Whill litlk· ilin I.' done to 

•·Ike n werkin. I. weerlig vir sowat 207 van allp linut prevent lightning damagel [he re#etion in gize and 

·ile •:vat v•r •elke rede ookal beskadig ls. verantwoordelik lenuth / of„in verllifil [-I'll·k, in the timber. whieh 

wai Me•!•r Ill> i [,illurn 1,1,041· 111,11·. i,Til i ii [irrivide 21 /·,]inne> 
eflect, does help to reduce lists due t. ere Bush ']uan 

Tndion dit egler vergilyk word met die totale aunl·d ing of waylelive strips is of ourse carried out regul•.. 
D·•le Wat opgerig is. is hierdic syfer liesnnder laaw n] i. but R is nol pugihle 1. ri•iniwi• 21.IN' fr,irii the surrounds 
'lle .]lewing van 17 persent AlhleW. his en gr. of wooden poles. other [han 'hobe agelated #th 
brande Keensin' sulle ernstige gevaar 8s le, rh. Inhou transrni•.nn Im·q 
n,©. %or. daar (Dj: elke laar 'n redel,ke groot aantal pal€ 

The age of the pole, emcien• of imtial treatment and 
hierduer beskad. Weens die hot, inte,™itcil '·1• die d'ur 

the amount of provellt. r milint.nunce e. rried oul in the 
8 die grlokiliseerde hltte wut opqewek uord. Ilou bos 

past are the main fat·(ur' del'rmining the incidence of bran. d. ernhtigste gevaar ./. Terwy] .cial .]n ./en 
damage bv tem*and rol kan word (,rn weerlig•kado te verhoed. kan daar tog 

Al'POO' word om die brandge.anr te ./.Inder deur die Optitnum tro•ment is alt,und h> adequate reduction 

00. vertikale hamt. in de hout, sover dit grootte en in moisture content followed 1. correet .nd thorough 
[eule hetref, to liep/rk, aa,LM,·51er, 11]erdle b•te gowoon Pre.·rvation a,!illed by on,· uf the ustah],4.41 recogmsed 
111: 15 vesols bevat en dies/Me uitierking a. n bkimr prociess. This Commirion .s standardised over the 

steon kan he. Deurgangsstroke .or] lintuur]11 goreeld ve.irs in usinK hiph *·raluri· creo·;ete· im%cd with 20% 
V.Ln bosse skoongemaclk. maar dit is nle nloontlik om {llp by volume of diesel fue' Di] added ID whic'h P.C P. (renta· 

crus rondom al dir· pale, behuhve e ,•at tra•3,nis%,elyne chlorophencl) is now introduced in (he ratio of 29 by 
dra. t4· vent·yler we]ghl 

me 

D]r nudprdom van dip paal. die dooltreffendhf·d val Superficial methods of trea(nien! =h . brushing, 
die nersrronklike hehandeling oil rbi· mate ian voor praying and di,pinx lirn· bern fouild tot.il]y inadequate 
'r'minde indandhouding •at in dle verli•le ultgewier is, [or long life timber use and linpre,nation either hy 

DIC Verenicing .fikd Ve,filingg ... jell i 
won Ii' 48!e Elekvisitei-nde,re.,1,05 van Su dul,ke :18 



I die hooffaktore wat di. mate van heskad'Ing dour pre•ure trialment or 01,· 14]i·n li,nic, hot and ioid. 

methods are xenera]Iv used. the latter 1,•in,1 preferred by 
Dic· optiniumonact '.an behandeling wat verkry lari 

word, wored '.erkry deur die genausame 'crinindering thelomii,Ission .L 

die vol>inhoud, gevol#:deur kori·okto on dealke behandrl· 
Th: initial co•L rif ll,u· fllwT' hinli plant i. ali©ut one ing volgens een van die geve"/ en erkende pl·owss, 

Ni pir be rinder'nding let cl.c Kommisne as Standuard third 01 111•11 fur .In illill Il[·rit pri·Nhure sYNI.ni and the 

lanvaardieyebruikwank.)otte.I nfulpte,/peratuur, nillrut 1. ade,quat• fur U]e' rcquir,-ments of th™ Comini•· 
lenten' m. 2{r d./brand/of liy '.hume. warby 'nh 

.i,11 Furthermore, lrLE,1,1,0,11 10 Ir]4·etion wit], thi opon 
PCP (pentaaili,rinpheno[) in die verhou(ling van 23 11.y 

INWL..,·v,w;g •,OTl[ link met-1 can be assured as it E ri,[ali'eely simple to 

Oppervlnkkigi· I.,handelingsmetodes SOON k.•,···lan 11],•rale .ind do. r,t requireKkilled •utier'.ision nouviwer 
wi firlir,g. hpre; i n Ii,ir!prd,Jrn,w[]nu ]- tetaal <intoer.krrid thi· Il·r.. niu•h greater output obtainable from a vacuum/ 
gehl>k le· i,euh om n lang lowenAult aan h©,11 tu lie.M)rk. 

i·,1 rl„uttrekkilig .rilgens i f drukbehandelin# 6,£ die .,irm pressuri· 1,1/r,1 liu,kes this ll,i' 10/al s.•ytem far the la/Mer 

rn koud (]oph·nk·met*word algeme'n Kebruik Lias,le 

nriemde metrirte word deur die Kono'.bste verkieN cost 
Im· ...nulnk],ki, Knstr ,.an die ooptonk-in*]h,w· 19 

on:Wri,r eenderde v.in die van 'll ekl,iwi,lent,· drukqi·"ll An 'inal.- . information from 90]e tags ..I that 
ril rhe produks,i· daarvan I. wildo.Irli• on, in dir tiehoeflet 
v,in rlie Knium,% to vo/]bwn Vanrti kan volle<Ii. 

fuili,r[•ral, i•uT, he expet•led (u •ist behaildrling met die ooptenkmelode verwkir wo.. aan loali©ut 154, but it li 
.·n dit lietrek[,k e'·i,vil,J.g . Int te werk el dit TI antieipaled dial this will be reduced in Ihe future by 

doollb• io•·.sJJ,lodlg irt nle. Weenh che b•w· grote' mipruy'/ 7, / hudb· of ne' Imen' 'n 'I, fle/ ef bith pole 
oduks]e ..it van 'n Val,ii,i•n/druk·•nstallaile verkrY klin n.-I Ord u laah,.t,no€Ir.de ruter die Ideaa.e *M· ur 'le and (he surroundinE: grou. I preve. termite attack 

lir 'ill,1,•I•Iirlidw-nt, tri spyte 'an dle 'loer .an•ank 

like kapit/alkost" 31:aroan verl.ndi· 
'n untledlny van " inligting wat 'an die .. .. 

kenplaa/tea verkry ., toon dat. 1™dal '11 I>. Illw: 1 20 Jaar 
n mi i: 'Aa> d., 11 verwag kan word .]at die b. ek(e],4,(• 

'Li, pale tnt omtrent 15% N,il Mt,4. [106 .ar Ii. in die 

vlifiruits,g ges/l dat Mordle tempo i die toelwil' sal 

,.,•i•m we- dit• 'erheterde behandelin/,914./•I '.In 

bowel dhe plle as dic illril]Rgend gront, wat die v<}Drkum],11· 
un aanu[]e deur termii·te trll d[I] 1•,·4 

4,2. leklt,i(app•,raat t·n Vi•rdecklwiki·laur• 4.2. A,illri•4'Ii,N,•r•.in,1 Sreli,}naliw•rs 

Die Killimi•s], se 11 KV·dlitrlbusiestels©] 16 114))f The Commission'g 1]kV distr•bution Sy!ten, I. pr. 
gi,k]Lk hogrrid' In die hoe weerlii'Drot'ill meeste drle dor,Ii™intly uverhelid and ./ hi. ] Icer.unk le'l in 
.an Rhodusio het tot :evo]- dat gn'/. van alle foule win inoil 're.is o f Rhode.ia reMults in Nt least 90 0 of all faults 
'n verby,wand' i,,rd 19. 411: dell ....e !•akell/]4 b[·]ng If a 1/•nhient n.Ifurr,Ind therefori, ./,ib]/ / being 
herstel kan word, met slegs'n kortstondixe Inderlireki,iM cloared by suitable s,itchgear In,ijlv]IR only a momentary 
van die kiev©or Herslu•ters word ge•01/[ik op sorivuldi breil in Ti. ility of ··up,]1) RL·[·I,•-rs •re accordinly 
u.ges/ekle plekke lang' die hooftoevoL•rlyne· rwilll,itleer, initii. 1 . r·.irefully .1 ·trd 'imi,li, aking the main 
en hutle muk voorsien# vir tw•e vinn]Ew un twee feeders and provide [we fabt and * retarded ree]0Eures 
vertraagdel hers'uitines ·..or liteindelike litsluiting Elke 11,•Airi• l ikout Ful.11 red©.ir is aci•ur.01. graded in with 
hentul'•r· w.rd n.u.(Iurl: met 4/ /1.unhersluit!•r ingestel it' Mirk ·u]) rreir.i.·r te rrsure proper d].rin,Ination of 
ten e,-ir te verseker dat die foutirwe sekbie behoorlik thi· faully «li,in Brimpli firder, are u;ually protected 
Indorskei w,ird. Tak·voerlyne word jwwoonlik vand die frn!,1 11,[· r,Hil, ]in, 1)> rlilt,]r,intle· 4[·ctirin'hsers whieh are 
hoofly' 1)'Ikerm deur in,dde[ vill /1.Imalle,w werleel des]Mn. I 'counl ' nperations (if th' b.k up 111]Oser 
4,kaki liuirl Wilt ,w] Iintwi,rli L. drit hill[• die here waidle lind imel the ('irillit riler 11 1•r, 11'·lirmined number of 
steun·hers]11]ters work. kan t{·1 ·' en d]/ slroornball Iii uperalionb. during an interval when the reclober ]' also 
n .cleraf/[]aa[de ,,unlill kire k.,Ti [1,4]r,1,1. KE41,irindi• 1,]i ' Thpy iIi• 11,]t 11'(·ri fr]III Ir/luired to interrupt fault 
die tydperk */ die hersluiter ook oop ]E. eurrent'. If a fault clears before the Ale·tiolutiber „pen,: 

Daar #ord dua nie van liulle verwax um foul6lrume le thi• ifiu,ilin; inee}i,inis][i dutornulicallY resets a,i d- the 

cnderbnrek I]/ ]ndien 'n fout 11(·rMt,1 unr[1 vn,}rd' / r./.ser'i ineen,in./. Ind both deviceD are thu' re,Ldy lin 
verdeel:kakelaar „opmaak, word sowe] dle tel megani.ime arl,Rher cy. of uperation. if a now fault occurs 
aN dll Ine.:an•Nme v•n die 'slimi r outil][]atieh hefinle A further i,rute.·tive syole,11 w.. develop. b. th. 

:/ -hw AN-,allor• Il Munic,ca Elnc,ical U•eaa*s of So, thern Mr•o Picc•wd,•Gs 1969 Vol ' 



stel. el albel looll, Il,· 1/ dan .eer ge.ed vir 'n nu,e Commission's eng]ni•'A LT, 14-,5 to catpr .1 11,1.11 ris]•1 

reekg operasie' ind,pr, n nli•e fout h•n·, %/ •oordi,en. 
an•L• •arti• faull• wh]Ch uould not pr©duel· •ameient fault 

n Verdere heskerinini..* ls n 1955 deur die 
current to operal· the normill pri,lid,(•Ti Th• Bens]tive 

kontmiss•e s• 1/1.0,1,eurs i'ritiwkke] om wor.iening te 
Ina,Lk .r hoe·•eerstand·aardfoute wai nle n kenoe..]ne earth fuult protedi,]n, which ine·]•entally has been of 

fOUNtroom upwrk om d e Ti••rilwle beskerming,91/.se•y in some ntere• . eu,ner& w, 011 1·] NIJ,!ply JJiheriUes, 

wi rking te stel Iii H.erdle bensitle·we .ardfoul hi·ski·r, 
emplo>·6 a trans™torised %ens,np and /·ir€h]nx device 

•nk. wat furlili,ph clle be[:ilig•te]Ilng 'an ingenieurs by 

u"de voorhli ning,owerhede Mewek hi,1, inaak ki·brulk which ]Dcate• and l©eks out the [-aulty arnli• whimt man· 

vall '/ Retransistoriseerle aanvoelin.5 en wek./paraat taining 'upply tn tho con,dinit r·. (,1, 1111 tile !,i'althy fccdo. 

dit die to,•v,Jer nci die verbruikers langs d.e Nes€}Ide toe· 
This icheme ks in.talled lit all .ubstalkins walch iuppl> 

wat die fouti,·1- strooriliman opspoor en uitslult. trrw>I 
the .. retieulation and rer'iri . 4,11/ r, Nin,® Current 

¥i,·rlyne 1,1.- i,nu Hirrdle skema i' by alle sub.ti,4,1,6 

w,It ,bc 11 r.'re,din.1, lei vour/en. ....1/or trans•ormer initalled m t'il ,·i,•mwin nrilir,il lif till 

slegs en liet •n•eion,tranhformator in dit re,11·n transformer . actuale it 

skal)]lke neutrale .,melding van die transfurinator nodLE 
on• dit in werk]IR te stel This de·•Ice haK proved very reliable und trouble free 

Hierdle appnr" 1,01 h/izendedie bae jare wat d]' 

. diens ls, hfing' brir//1.Lr /11 sonder foute *ewerk, during the •,n many years it has been iii wr™ e ,] :i /·Ill· 

11 ..maties' dia}rl,Hi .In 'n tipiese stroombaan word in mat,c diagram / a typical .rcull u'll Iii· Reen in Fir·,11, 
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f,uur 1.9 i,eer... In di' Amerlkaans. tipe hcrs]Ilter, . 0/ American tv. auto reclosers, whi,h look out 
wat heeltelidl Litifull n.1 '/ 0]ntakklink, . 'n Spe;late following a */1 trip, 4, Miwi·]al recloSLON r,tranger,14·nt 

her'luity,1/4 Lipara:il w.it ]Fiet 'n vallende l:Lwig werl: employing a falling we,Aht hus been devised and o[,i·rate 
uniwi•rp £•11 "111•rdie :i,•plir l lew,•r hesonder %,Ovredireild· very satisfactorily 
d./ 

4,•t. Silk,·ri,i,;• t·,i .Alicim i,i Si,li•ta* 4 3, Fu,cs and Arrehtery ill Muli.tati•im.. 

Tot 0,1.eve•r 1965 was dit die gebruik by clie Kom Until about 11)85 it vias the Commission's praclice to 

m.. Im .eer!•gafleiers el uitiket·sekerings le voorgien prodde lightning arrestery :inll drop·out lype Fuies in 

as holor.ing .an d. transformators in elke dilribu le protect the transformers in rupli fllstribution hir.Stalit),1 
sub•[Air 

Oor'n tydpork van neer /, 25 jaar het dic rekor. Over a period or more than l'went,+ve yeary ho.e•er 
eller lan/loon dat .oral]/ die .eval val lerbrulkcrs /1 records sholed that, partliul.ly wilh eonsurne. •upi}lied 
die oniwuarde plattelands' 'c]Nels. die ourprote incerd,·r on the unearthed rural type system, the majorityof inter 
haid van kraionderbrekini:s veruorsalk Is deur Rekerings ruptions to •upply =used by fuses blowine as I 

wt .8 gevol van leertljoute van verl)1·Ka*de Ii.irrl result of transient lightnbu faults As in virfur,16 I 
Re/rne' het Annges,en daar in feitnk 'lle ./v,le t:e[·I cases there was no Dermanent damage tij other ...... 
permanent' lk:de ..1. eing: nder toer'.till ber.kke' 16 it was decided to eliminate• fuNrb in inost of 111(il. ]ndi 
me, is daar *it om sokerings m meeste van clie 1ndlwi idual co•flumer substatbns connected to unearthe{1 rural 
duele verbruikersubstasies wat aan ungeaardo plaltelan:14,· lines. where the trdnsemer capudty Idiot exceed 
tyne gekoppel is. uit te @kakel waar dle tri•nifurrnatar 5/VA' and to rely on Ole feeder aut'reclosing 'wile},gear 
vi,rmop nio 50 IVA te howe het nle, en on' 1,3 die outo to isolle on' the faulty 'c•elion 
matieEe her•]UitingsskakeituiK V.n die toe•uerlyn Adat 

to maak Im ..legs die foutlewe godoe·]te to isok·er 
M pollcy, which has been implemenled over thi· 

Hier'die beleld. wat <lie ...pe ./. i•,ir iii working 
ust few years has reduced the nuniAer of interrul.. . 

Aestel is. hot die aantal .londerbrekings ill 'I Xl'Writ made it 
mate •erminder, en hot dit ook moont[.11 xemalik supply to a 'aery marked extent, and has uls, 

Iiin 
practitable to operate lit holt lighllinu Irre'le nt unilir sonder weer/afle,ors by onderlynse Nubst,NieN met ./ 
hne glihitat•on, w•th arcing horn· on the tranhf,irmir 

*r•s op die transformatorbusNe te wcrk 

Wanneer die aantal d.rihu•ietrin.ormator• lat budnngs 

deur weerthg beskadig 18. in oenskou Keneem word. 1. 

duor /pen „nduidinu dat da oor die afge]Dpe drie jaar (·,ing,deration 01 distrbution tran,formers ddrna, ed 
i·„lge algemone toename m hierdie soort beskadiginE hy lightning does not Indicate that, over the last thrri· 

vourN,·Imrn het a: Aevolil yan die veranderinn van beleld Ii·Hri, there LS ily overall Intrease in dainage bot,LUM, of 

le In fiellur 14 word lesonderhode .an beskadindi• Iht· pli„nee m polity. 1,1Lglre 14 shows some tle'Eills of 

transformalors .wir,gegee, en daaruit bly. duidelik dal lamul:ed tran,forine". It 'i]1 he .en that no ..nificant 

daur gepn merkwain'dige w•randering plaasgevind he¢ me chana is indicated. 

Fi'ure 14 

GL'In 
{)ndrr Toll,1. Weerl' 

weerlip Dondi·r 
lynge nale lant.11 afll·•er• 

afiriers storm 
Sull 11'ran• .'in6hll 

ganstal dae 
511,jey f,innat,ir' ll•or 

leer nie 

1.iel,t Li Mht 
tlnd,·r T,·r Total N.. To late. nearly 4./.IiI 

Tilnx minal No. 'f Arra TI•under trit,lit]Iii transfor,i•en 
Year 

Sub Sul nb terG D./ with capacities o[ 50 KVA 
te. 

StillianS Statio,•s fori•lerE not •r lower Ilave wen 
Fitted 

Fitted Instil]CL 

1085/68 12 17 .9 22 74 
N.B TDt ©p daturn ]6 hy!,i 4,01•0 

1968/67 23 12 35 18 17 85 dis....e · transfurirult(,rh 

met •ernioen• van GO KVA of 
1987/68 11 12 23 14 0 55 

mlncler gelnstalleer 

...ul . 
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1,4. Volir,h·ning Ban Besproei•ngs][emah met Hile ID,glheld 4 4 ..& 1, High De,]5it> [rrigati,in Mi,hi,me; 

Die ontw,kkenng van ultge],reide beswoeilnk'spro The development of exttnsive .rrigation prol•ts in 

Jokte in die Lae'eld het ·I ./.e ben,lrli·rill deur .1 tne LIBveld hus reriuirrd u difrorent approach by the 
Kommi-e tot hierdle besondler problee,ri •an el•ktr]61 C,]mmikdon to thls parti.]ar prnhlen, of cluetrieit¥ dist/· 
te•tsverspt'·,ding nodix gennaak Kli·inhoowes wissel ian bution. Plots va• in lia! frn,11 150 ti, 240 acres and are 

]•0 tot 240 akker en 16 weer•kwite van betongevoerdle situated either 'de uf l•unerele lined ean,ils .ith punips 
kia]11! met pompe wat deur tweepol,2,1, rlr••t-0,· driven by two pole :t Mi,Jir 44,1 tri, 1,•,itors (if f.. 80 to 

elektries, motors van bo tot 120 ' rl.ingedryf Word. 1201 p 

Ind]•iduele pompe lewer water in 1/'rl,·ini "14· ln11]vidual pumps deber wAr inta permanent 
stigen€le hoofpdelling• vir dii· Iii·•proeling van die lande r,ink mails for •praying ,•111,11,[· 11•rilit; If each plot, and 
OP elke kli ini,oliIi•n die dlgemene topografie un die the· Meneral i•nfiguration of the lands dictates a layout 
land' bepaa[ dat lie bogro•dse d,6[1,1,•ene.erk so of the overhead distribution ret.lutir.1 /1],ch fr,110/3 the 
uit#ele Jnfiel word dat dit, .aar iriliontlik. die rigting val line of the canals where·.er 1•,ixhilill· This r©5ults in 
dte kariale kan vol: Dit ver©DnaNk drit tplese voerlyne typical feed,•rs . much as six miles i. length whith. 
V.]n tot so kink as •,3 Tny] grl'(IL' inoet •ord [af]11171&:cn•le d. ling up•n the irrigution [,iyout, riay be loaded / 

Val die uill /an die besproe]In.telse' en dill Ilierrlii• 
up to 200 kVA every 800 •ar•!h 

ly•e •·Ike 800 tree tot soveel as 200 1<VA meet kan dra 
The initial cost . the reticulation, voltage drop 

Die aan•anklike bti· van die installu-, spanningb 
considerations, the desirability of impli•>ini: a light -· 

Il//60. ue,un!,E, die wi•n/],li]-d daan·in Im 'iL ligti· 
ductor so enabling the canal route t} lu· fill]0'ied ea@lly, felewr te gebrulk sodat die k.Lnaulroete maklik gcvulr· 
added to kall word, gepaard mi t maklike· beheer en dit· reg.treek" simplieity of eont// Ind ...•t forw/rd start- 
ing of the 

••Ltung van die ['Impmotori. hc• lot gevolg gehad dat pump motors led to the ad,ilitilin of a distri· 

butilin v.iltair nf ..0 

IP '• dhtribusiespanning un 38000 .]ts ./6101 16 

Dle v,]rni wat die lv,ikonstrukste aangence]. 'let, is The form of line construction Hdopted g that 

L. .. ..<gaande gedeel. van hlerdle n ferllul heskr> f described in [he prev:Ous sect,111 (ir thil pappr and 11]uS· 

en In figuur M ge,I]us/*. ule onfter./din,1 wai tot trated .Figure S Oper...,1 -rer,rnee wilh (111& form 

dusver met le .prking van hlerdle k,lnfitruksievorm In of construction in the Lo•veld lidiile has been verv satis 

de Lativeld Opged©. s, w. .nogs bt,·,redigend en . filctory, which no doubt 's assisted ly the fact that li,oil 

dee]·; te danke lan dle felt dat weer[46 in lilerdle decl van ning . 1€85 frequent in Ihis area of Rhodeqia with an 

Rhodes,0 minder dikuels voorkom - trouens, die Mernid average annual Isoceraunic )'vi'I of :11,]irii*,mately 40 

2•4VoorkolnE •an donderstorn.d•Ii· ls hier 9]egb bl,wat Mt:hstations Jre equippe,1 with drop·oul fusegear 

Jaar. nin,rn]Ung the primark windin&4 0,111[• dihlribulion trang· 
huhst:isioN word toeger. Inet ultske] sekerin E,stuill 

foriner' whil t a. circuit bre'kon provide protection In 
wHt die primer© windEels van dw distribus], transforn•a· 
tors beheer terwy, luestroornbrekersd•e nodice beskerm tile L.V. side St,111(lard 11,00/800 vilit ..nor distr•lu 

ing ail dle ]MREPannIngskant vi,rskaf, Standaurd buite-· tion Iransforiners are employed with r/I ng5 approprlat,· 

huite distrli.Letransfur„lators van /000/380 volts word . the conle·,·t.d motor 110/2,>ower Latning arresteri 

*)ru•k. met ontwerpwaar*·5 wat :mnpas by le perdekran are ion,leeted on the line slde of •11 terminal sul>station• 
Vdn die aangekoppelde motorl·. Wi•rtljoireien word man 

and al approx-ately every Mth under[,ne substation 
die lynkant van alle terminale substa61es Atinst.,1[per. 

Al] transformen are flited with arcing horns on their 
"'wel aS aan Ingeveer elle vy/e underly/se substa,]e. 

Alle tr,m•forinlitors word met houghor- op hul .9., IV· 1..I"#.4/ 

»te torgerus Experience so far has indieate•] mqthly sy&tell load 

Ill dio i.dervinding wat lot duhver ..adoen ts, blyk factors a brtw•n 609 4/(1 707¤ Ind annual ones of 

lilt dat de relaandeliks,1 la•faktor van .Ip stelsel tussen approxima[ely 4,•% This latter 'nure Nin be influenced 
* 70'4 15, terwyl die luar]Ikse fakt{,r (,ngeveer 40% 

be],mp greatly shou]<1 the ralns b. poor. sinee. onie al] the plots 
La<=mdi• faktor ],an grootliks bern·doed 

are full. p]:int.. soil mo.ure cons/oratioIs dictate 
w.]rd wanneer dit m reen. aaniesien 11'·t. Ianneer al die 

.ewe' klaar beplant I, n./is om, ten einde dll that in·lgatifin must be re·started on all plots mr,„ or 

ver./.le logge.... i. de .und le han'hal' min of .inult•neou•ly. some five .iy5 after the e€b,allrIT, of good 
mel!· gelykty* 0, I die hoewe' weer te bugni besproe•. rains· Th,• lari:ely elimint/· 1.1", elects or diversity 
en ./ '0.81 vy' I. nad.lt dit .Mehou het met ria. belle/n ]Idil'dual p]/' 1[u,1% whieh /'her/,se col]. 1,: 

•Le'dluer word die ul(werking van *denli,·Id 0,1}e, tell 
'110 w·,bkll[onde hoewe·el•'nan %at andersins 

# sou kon word, tot n gro•t hOOM'e uitgeskake] 
Elle TRI( ITY 

5 5, SUPPLIES TO 
ELEK'raIMITEITSWORSIENING IAN BAN TON 

AFRICAN TOWNSIIIPS. 
DORIE 

I'lie ©imM•]ssirin'i> Imiena· in th· tkld of electricity Ike Kommusle se imderanding met betickkine /1 

die V©OrSiellinz •an elektriki.it .n Bant•edo.e iN rn 'n supplies to African tow m hips 11/8 been r '11'er limited due 

Dic Ve.Bn,glro #r 'll.'p,,0 E.ktrisitel!•und=.ing, :an suidellk' Alilk' Verrigting. 1969 Del, 1 
.7 



1,wir,11]ke mate beperk deur die Rebrek aan hedrade perspli to the lack of wir, rl premise. in the ./1./. of ..e 
in mers' lan hierdi dorie wat binne dle kommihble le townsh.s whith :rl· .itildled withmn the Commiss]on 9 
M..it•8rde •Dors......bled Melee ih Ill·in,ed.,re j of b'•1,13 

. 11 11-· *,1 Ii.Lar wat dcur die Itegering .ell s, 'i] 
a] do and€r Bant,icdorpe onder di,• Jiw 111,/ heheer ire Gowernniont .1/, . jan if Ap,ill frilin a 

n 

Munihip,thleit of 'n Stads,Nad. 0,1 hulle hooN,orwcgin, utli, r Afri, Iin l,IM'11. i. fall ii"ili·r Llid. aulhorit) of elther 1. 

Intliurlik dic noodwallikheid dal.:an om voldoe'le a Mimli.Flat> 1]r i To.n ' 'll,LC| Ind. of Lourst, their 

liel•li]•En,Mer].we daar te Etel 1,1·ni· concern Ls me es'-lial Ine of providin' adequate 
ble bedrad]n,< van die huise vir elektrisiteit wor• 

unfortunately conN]clered Purely an amenit• and therefore 
ou'lukkin as 'n Mote geriet beskou, en lot ly€] en »] imt,1 -iph 1,111,· 1,• Milbi'irill finan<,0 111 avallible to elmil d 1.,i· urnoegiani, fondst hi,hkikbaar ]b 0,11 ilit .,18€rbt Ind nate thi· l ick luk •f hi,ils!,LI:, 11 1,•,Iicar, eerll,in 1]1,1 Ilier© 
wdL li,•hu!% m. betrof, in le haul, wou dit wiorko]n asof w]11 1,· litlli· i,r ni, .ilte,upt made to uire the houses. un· 
d.wir bes]6 min, indirn inla, DDgings aangew™1 irawn 10,6 t|,pri• P. ,•illi,•r ,i i h.,110 of pul . or allern,iticeli 
woril 'i' die huisc W .4'(Iraad, tend daar 0 f n beleidb 

Inonicb aullable for the provision of am€,nitie. are 
v,•rar'Irrinn: plaa•vind . die :elde wat vir die da.Briteiling relcas©• for t}le wirinr of liou• 
val .i],Iwi• 0114,ge•it Ls, vir die bedrading van huise 
vrygi./ word 

In addilion, ui, Plying an /]eetricity ser·.100 to gimp 
Boomip w,ird Ole verbkafing van elektrls,teit aan 'm 4,1 led or unskilled workers is heset with manv difl·Lcul· 

:inieen./. van halle@kDolle of on»koolle work- ties #tih in tile inall at] Lither stem from the baile 
M.41.r ]11 d. Wiele gery deur .aie probleme ./it hulle proili··11, i (lilded with :1 10•er standard of living or 

oorsprong lit iii die b.6iese probleme iiat uit ·n laer .·bull frn,11 1.1 ir diwe cind .re.iudice due t. old·elablished 
1, we,1.Indaarcl •Dorts].lit of .at die ...lg is van tnli.1 4 u.'im. Heeliuse of l.c p.. r coupled ./. the 
i•rikii,idi· en vo•roor{lee] wat aan ou Keve•tiwde stdinue $ 11 1 1,1,•.1•r,ipe wii.e e irner ]5 •cnerally cilloe,iled 
wo(]lites te wytp i. AD, glivulg hiervan. -rel as ran die 

a MOUM' whie}i ]S proilded with u wood or coal /05· und 
fi·it dul d.,. •n die .Inddelde werker .woonlik ·11 1,•cordililly Oll> require' power for lighling ./. ile] 
hi I fur.·ke' w(]rd wal van n hDut· of koolstoof ti>Ner. ,]orle.. 1.111]2,nces 11% iII iron .ind ,]i.bibly a k{•4/•, 
1.9. mi•t die .•Ii,]p [lat .]0 bowlner ge'lonlik slegs ki·ag 

i•NIN•r· i ni"i In,ir·,1 . far 'rhi lili iN 11 aL 11 { [Inti· i. 
vir verlill/doeleinde' plu• su[ke huiEhoudelike toe· deniand " or ]08(1 [imiter methed of suppl s le mog 
1]L·I,(Iri· •ilo% n s(r>ky.. .. moontlik n kete[ lodig ha. %uit.ble that e.•n Ik offered 
. daar by Indervindin' g.ind dat de kontrakaan 
vraae" lif 'r,igl•,prrkin,Dmetode VIL' voor'ening dir 
i,Lei·%1)evredi... . wal tot d..er .,ingebied k. word 

Mi·1 suppl]Os are providect Ihe •Ir' rine r.i•ulilled by liu· 
verwysim na .06]flkas,e Bant,)ed©rpe waaraan 

Cuinrii.irin w,i4 11 4(iverni,iri,1 1Iiwilsli,[i %huch w,iN 1/110 krag voorswn Mrd. •as die eer•te een wat deur die 
Kninmissic adiac'int to Linta i in 1963 11 int·lud. 303 Lou•'s all of gerctikulrer i., ·n leger,nusli>rp wat . 190:3 

which were' %ired 2.nd i,rv:ied Thi' lerins offered werf 
i iby ..tal, B.bou . Dit het bestaan lit 303 huise, 
w i.rval al,nal bedrand en :an dienste •,oorsien IR. Die 

1 ampere, 2 :imperes, S unwere' and 74 amperes - with dierib il ...... o. die I.yig ... of I hoporkle vrag· 
the appropriate ch:ir,[· paid mon'hly in advMnce. or the 

I"]1/1,1,11/4 win 1 airi[.., 2 21/ipere. 5 am,30!r· I. 7! 
'und.ird dinri,41,i t.iriff /01 unexpeetdli. ther. wire In 

arlip,·re· inr·1 die tor,alhke gelde maandeliks vooruitlietan[· 
hu.ludelike tarirf Sols rrquel 3355 for thL ].iller but there· Wil, iwn.iderable· ar Of die landaard 11]%,41 verwax 

[Ininl],1-1 th.it un .iver,,Ar oven dit, numlier thilt look , 

I .{ird, was; daar vir laa'ge'lon'de glen .anvrlag lie 
load 'uniled iuppli w i. never miwh morr th.li, 40 4 i,f 11,1 

aar dit •as 1 11; lan irilidiLN t,·leurstell]Ir .1 6/f, 
lotlll With 11 de• lo incourai ing both 111[, nuiribi r i. 

et:ene wal die beperkte vri,•tneveer aance'/ra hot. noo]¢ 
Mneetions and the uge mde of the iupply, for :1 11·11,1 

w·el nicer a' 40% •an die totual uitgemallk het nic 
por.d of .le months u. African clerk w.1, L.ill.>141 1,1 

In 4, 1.:ing om sove] die aant/1 .ansluitings as d. 
Iho township on %,iles dru•]opT,1-1 wrilk M[·111•Lill> , Imt 

w lirulk wat 'an die loevour i:emaak word. t€ hevorder. 1, 
w]th little success M©re recently, it has boon foun[1 1]]al. 'n Rariliwkli·rk vir 'n proilly,]perk van 15 manck in die 
by offeringthe 1 amper© supply r. li welly prilli:,yrii-t 

dorp jeplaity (im verkoopsbe·.'(]rdering,erk in (1]e aljcmeen 
basis. le number of u,Tin, plioill h./ i./•.i.•d fu im 

ie doen, dog n]/ wein]Eg •191. Meer ontring@ is d.r 
average of 60% with an 1,11·time, 1,(•i,k of 75% lili i•,14• 

re•indd•L, deur,]ir· Impereto{-erop n weekli]•e 
iouruillielliakle babi•. iuin li· lied, dit• aantal aansluitings 
t[•t 41 ger!1iddekle Viln AO• gl·ht>Il hel, mel 'n reker•splts 
van 71;C , by con *lill Sul,Ply l' ti,ken by a dmilar averave• peru•nlil':l of 

In 'n dorp w / aan ren„·Tid .lan Que Que Holee ls en the wr-·1·d qu,irterh !11 41 11,wi,NIM, whkh is Nituilled * 
wa•rvoor die KommiN•]i• 1,1 1488 .rrantwoordrI]khold cent 10 Quo Que. and for whiGh the Commt!,sion assumed 
a•nvaar het. i,ord dRar, vir 401·cr dit die wo(]nkw•t•re re,4!ionsibilit> i• July 1086 In thi• township however 
hetref wat van dwnite voorsion lb, de'ur 'n •oortgelyke there Lbnutituile the iL]oluA un.ers,it .man[1 fortheonf• 

gemiddelde pri///wie /n die inweiner; pun d/ dit·/ ampere loild limiler 0,1,1 LS experience] in the Umt. 

. The .%,alic. I Munli,pal Ele,Vical Unden@ki„. / Suulhu,r A.I.. Fruce.Ingh 1969 LI I 



J»rulk muuk. In hierdle dorp is daar outer nie di€ 1<4thk to.... P In' al a rebult the 'voraile monthly revenue L. 

Univtra.le aanvi·aa.# dic 1·ampero.-rnipbeperker .al in 'her. Thi. p.s•ibly ' due to the Unitul 

de dorp b> Pmt,th rinderv•nd word nie, met die B ]1. townihip .1,2 Rited near the Oil ReMnery. now ten,IMI 
dat d e kumiddelde Inaandelikil inkonisle Mfi,U,1 85/, hoor rally ..sed, and! t 15 hoped that bettur .bult% Will Ili 

19, Dit ] 1111'untlik diwiraa,1 11/ te ski·>r dat de dor. 1. 01•tained in due •o,ii·•/ 
lintall nal» di'• .*nad,·1·y, wat nou tydel]' ges[uil 
ls, 11|te 16, pr• ihinr wor,1 vertrou ./ d,ar inettert>d bell Ill,Llar]>, the Comin!55]on brum' responsible r 

resultate verkry sal kan ..Il 
the C]Pitrle,t• .upplies within a Gatooma munli'ipa] 1[,w,1 

0. 'n boortgolyke wyse bet d.e Kommissie in Julie ship in July 1865. ]n this ease. however, all supplies had ]965 verantuoordelikheil :wnval· vir die voorsiening van 
Lietri been ./Ided on the *tandard inunidpal dulneslic liriff, 

.,tolt binne 'n Munisipale Bant[,dorp to Gatourna 
will, th, (,ne exception thal the nlinlinuln inonthly A.Jrge In lerdi• & I. "·i all, 1,·,·r· F.e] g.sk]•1 trl' die 
waN rE,lueed from thi· .urnmal figurl• of ©ne Pound 10 a 

%t.lnd• ird huishoudelike taner •an die Munisipalitelt, mul 
sum of ten sh/*.. Electricity was su:*]led by /1, 

die ultiondering dat die minimum maandelikse vordering *il tritity department at a bulk rate Iii I 

Afr.can admingtrat in, ci,uriti.,·p.nt which in turn col 
1]en Oe[,INI• vi'rn'indi·i ™. 1:[t·kti·i•it.t ]/ deur die 

lect•1 the ind,vidual ac•ounts and used whillever sul 

munisipaN, elektrisiteilbdep,irte,1,011 10·/ n gi,iutrilaat pluse• liere were to rinance the• wiring 'f l.... This 
t.irwf lian die Depart,unent Bantoeadministrable verskat policy has been continued h> the Commission and ·Lh a 

It OP I beurt weir die indiw,ducle r©kenin,> ingever,11•t resul the en loan proi,ilid 1, .in, the initull houies hal 
el» surpluise wat dal,r was, xebruill het on, di• 

1,«ra(1112 
been /'et and ]' h./ Te,·i... heen possible t. make fur 

•an huise le finans.er }ilird•c lilli·,1 1• deu• 
ther exlensions to th„ schpme Generally speakinx Ililw 

d.e •erskan ng e:in I ineter. 11]e lees daarvan, die ultsuu,· cier. the use of th' stan,larrt dom•11€ tan' has not belin 
4·al '&:i.tawl . cm dic our:prenk],ke lillir li• Ii. flrild 

an -qualified success, as somi, 407 of the e[In.1..8 afbelem] is en dit unlangs moontlik gevind i• om verdere 
watch 'eir i,tbreki• meter' very clohely lind never exceed thi· 

ings aan die stlema aan to bring. Oor dle alvi·,11'•n niin illum d...0 of ten Nhi][inus Thi is de.il·ly n. 

"..... Idle gebrulk van dle stan.aar] hui#.1,·like 
tdrwl su•oP]•]y high t<] to,er the costs of provl(!lug I nrier, 

ekler Ii][· 'Ti Ii,iM,·kwabil.5,erde s,lkses nie! dange•len leadlnx it. sellding .in ae-nt, reconing pavnient. all in 
90'94 4(1% v|n dic ·.erbruiker, lili Ii, ti·,4 hair iyn dop· addition te the 20 unlE of electrlclty whkh are Included 406 1 looit & mini,num van Ile,1 'Jiling' c,Ina nle 

•t inth!·Irillimum account. 
'.' h eslls me hooe genoeR Drn die kosle •erbon,h, lim 

d.r ver,kilmn. viln '11 in<'ter, illi· »54 daanan, d,e u]ts,lur 
Yan I rekeninu en die in•order# ,an rl,i· gi,I.1 te d·k With the load .... supply and the (barge pull In 

01 hommop 110/ die 20 cenia'· 41/triBiti,Lt. 'at in d. 
ad,alce. both the installation and the operalinw clists are 

· ln,·• Lmum·vordering ingestuit .. le verskilf lie 
to 

Met with this ]Ilelll. 
die beperking van dle toevoervraj: en lie kept a minimum HO•*en -,ir 

• tbi ialing van di' vorderings, word d•e koste t an sowe] indicatio. are that the surpluE margin deLri·0£.eN a. the 

.Il.ie as dle werkinx daur¥,in, lol '11 ir,immu]:1 siye of the supply in/eas. ,ind .heck moters are· trilip 
40©rk ./fs met hier·die Ine•ode .s dilur :I.,diliftings dat 
4 instalk·d to find out whethor or not a 71 ampere supply 

,· w,ris,,rens afneern 5006 dir unliling 'in ftle toe•oer 

Wom, 11„ final word tans kontrolemeters 01nstalleer un reall> continur i., th,6 hau. The alternat• of 

•unde to bepa of daar werklik op hierdie bilbis nipt .OrbL' IL to classify· supplie% of thig ialibre ab ordina,y 
n .... ./ 71 ,ini[]pri· '.nortregaan kal word. Dle 

domeslic' SupplieN ki be provided on standurd tariffs willi 
alternatief 16 natuurlik om toevoere w hierdle kai]her 
44 nor•nal inin •ewi.I ltuishoudelike verbruik le ./.Iliseri, latteen mum (hargeh 

tdnduardtariewe met normale minlnlumver,11·tli# 
Vgonien *or.· . hin.ion, it can be said that, generally spe.king. 

Ten slotte kan laar. oor die algerneen gesprokt, .. 
Word . me thi· potential load m the Arr.can ....hips 1, large [lat alhoewel die poton810]e vr!,14 ir, dli• Hant{*dorpe 
4011 1,; die toename in dic „•rhrilik tot diprelfde pei] as the *rem' In conNumption to tht, national 11.1 rrige w111 

die.ri liddelde v. die lei land. 41 stalige ..SCS i N ('11 he a slow procesh, and litl -t take place /1 a rate· aA' 

dat iWL nie tt·en '•k •innlger tempo sal plaasvind 85 (110 
faster than that of the general :conom '· de.ell.ment 01 

n die aln,·menp ekonomiese ont'ikkeling van die dor],i· 

'n huli#'- the towns!,ips and their inhabitant: mi· 

6 DIE TOEKOMS 6 THE FUTURE. 

•1 6.1. G.1. *Manibl,6ie i·n ]•i·1•·id. [*•,1,9.al,0,1 andl•olicy. 

Bu en behalwe gy klaarblyklike fun.5ies om .•ektrill 1,1 .ddition to the ..vitus functio. of kencratin' 

lelt op le wok c verk. pn le voonien, is die Elektrisi acqu'ring and supplying ele,tricity. the Clectric,b Sup,•1. 

tulls'lior/enin/koinmissle ing•·volgr die Wet op Elek· Comt"sion is. In te]In. (ir the 'Clectriclt> Act charm.ed 

Vuionig,·g val Wlin,•ipale E:ekil,•4cilsonde -nemngG van Sui•lit• Alrik• Vcr"gtingG •969 le., 1 :19 



Ir]•It©,t, verantwoordclik vir die ondersook 'an nuwe lf with investiE,aling now or additional faenitk. for the 
by..lige xeriewe vir d]. verskaning van elektrsittit el supply of efectr/[b :ir,4 6/ thi' col)rdlnalion and & 

vir die . ord,naGR en samewerktng van be•taande ander· operution of 01(]slinp undi·,Ulkings wire required 
neminus, walir (lit ookal nod. mag weei 

In applyinp Its,lf la these latter facets of its dutieN, 
In (lie uitvocrini van lallaw·noernde a.,pekte v,In sy 

ete Commisgion has veu lir,?Ov come• I the condusion 
funkiles, het die KommisMic lot die vast. cortuiging 
p ·kilin d.il irle' die kclite viin elek/]ebe k./ 1/ die thclt. if the c·osl i. power ™ to be kept to Ihe lowesl pos· 

lan:/ inoontlike 'ak gehou inoul word, dit noods'ilk]Ik is sible level, in Rhodesia 11]t· future of the electr city Suppl> 
dut 410 toe,komq -/ die elektrisiteityvoorsieninipliedryf 

induAr> snould le 1/ th. hend' / one 'Merxraled .m· 
in Rhodes]0 in d o hillible v,In eun geinte reorde· »Ir{•1.6 

owerheut get>laam moet word, i,le se verantwoordelikheld t,iriall'horill ..husi rt••punxibil,1145 shoull lang' frir 

die h0le veld moet dek, vanaf die •anvanklike opwekking. inithil Mencration, throudi the· selluential fields / tr.3ns· 
deur die daaiM/ende stadia .an trans... en 

i,i,Nm, I. di.Njd,•lion, to le finN] supply to Ilia 
verspre'inm tot by die finale vurskaffink .n me krag 

individual consumer 1,8,1 die In(11# .le .,·1·bruiker 

Toe hy tot hierdie gevoktrekkings Meraak hel. 15 die 1, comin, to the• con,lusions the Commiss•on ]111. 
Kommt./dewrdle ,/1//de r/nope berni,loed. waldJ]/a), bu·, i, I.leneed b> .[• fo]Jow]ng 'Hcto- .]1 of which are 

vanult in naunale oogpunL Mesien, van oor•vegende uf unikiderlible linporbance from t},0 national viowpoint 
belan: 6.- 

(1) E]ektr].Uelt het '/ 11O01Nliaklike ipenbi,re d,i n.9 m F.le€tricity has become an e•enttal public .en']ce 

geword, 
(2) As .danig rn{>et 't n in•eurale fuktor lari dll (2) As burh 11 .US( be an integral factor in national 

nasianale bel)]annir.;p.ilr.(in v•11,11 planning 

• Die toekomns win hierdle }ied// in,i' 11·1 11/Ubte A) . future inul be closely associoted w. that of 
verbolde wees aan d" van die nywerheid In die industo in general and industrial prolluothit, in 

aleeman en van nywerheidsproduktiwiten L. die particular 
bes©nder 

(4) Dit I n eleu.lfaktor in die ontwikkefing van Sta[1 (4) I I a key factor in .wn and eountry development, 
un p.le]and 

(5) Dit moot dus op die brce gron.lslac: •an n.,410111,11, (.5) It muit tlierpfure he ronsidered 0,1 [he brnadebt blib. 

ontwikke[ing heskou word en mort hok.int ]]].1.151Lkp of nat](]nal development transcinding leal rivalries 

wedy.cring en pri•ate b,·1;Ime uil'y' and printe interebt• 

(6) Poiltievie ontwikketing, self, vinnihi·1 . dli· a.invrui•g. (8) Pi,Mitive (11·vi·]opmelit, oven al,wid of dcril,ind 'HUbt 1. 

moet bevorder .rird deur mi{kli.·] Vall lk[Li·Wi· na fa•red hy actlie riseare}I, 1,!lorpla) with Iii©or 
vorstne. *oppel =n hoer do£]irt·Eendheid rn 'I 4dndenty and better ]Dad •ctoi· 
beter lasfaktor 

{7) Ten rinde lit te bereik. moet daar, in die nas]0* (7) Ti• ach. ve th]. therr must in the national ./rest. 
belang. 'n ...ttende .1/n wees vir /· an over.,11 pin Ior - 

/) Die •ilasinh van liuwl se„tl,ilps (a) Siting uf new •[ations 

{b) I.•...N v•n die 'ubel (b) Development of the .stern 
Ce' Die ople,dinf: vin per·wined (i·) Training .rionne] 

[d) Dle bestuur van die nkworheld om dit welykfusl; (d) Man:.:Inent of tile inlubtry to le.·p it In plidie, 
te.. , and 

I Beh©or[Lke inskakeling by n"61°nal .in(Imies,· I) Internealing .th national econorn. considera 

[]01'WI'Rln. tionh 

'n Verdere punt wai yip 11]Didle land van brionder,· A further point of partie'lar imp"ance /8 this 
belang is, 19 dat dit vir dic untwikkeling v,ln Rli,Mle.ie, 

country / thel it is isential lo the development of 
noods.al[Lk " dat hoveel 'an d. prosesserink un . 

grondstowwe as moontlik binnr· 9 j.·rense moel phi.L-nil Rhodusia that 8 much u: possible uf the prol'Ossing UE 1/4 

Ten einde krag te voornen Irci] 1/rieve •.rii di' s.' In,junl raw matenals takes i>Jace lut}n,1 ns boundriel To provide 
lik maak, is dit nodip dat di f. Inak:imurn Kebrilik gum, ilk 

mower i,t co-,ts whi•h allow this to be done•, it is neecrary 
inoet word wan die buites.ibtoevoer wi. vir die hele land 

heikikhaar is Dit 19 Blesm werklik mon,illik indien di,ar that the maximum use be made of the off·,eak iupplies 

van n oinvatcende venpre•nuli·]sp) gebrink Fem:i:ik whJ,h are .vallable to the .untry as a .hole Th6 I 

lan word only really posA]e # I unitary distribut]on Syste' 
verdere viordele i. te vinde In die hi•ter :,un.endinp 

van liept·rkti3 kapi•ale fondse deur die dul}]L!•sle van Other adruntages lie in belte] use of lirnited C.iptill 
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vers"I·:dIngs· en anrlir dlen•le le .1·nny, sowe] a.h d•Lit fund, both by Ihe avoidance 4,f duplicanon of- dhtributkin 
winste In Jill .choel binne die nywerlicid te behou and if service• „,id hy the retention of sul·pluses .1 011' 
Vanull die .teeds heiank,r,ke· perioneele:punt ges,en. 11 -thin the industry From the very lmportant stan iopect daar ook verske,i, voordele, £005 1]nolirbed]<1 - there are also several advantaees, suth as - 

00 'I ellkele .cheerliggaam kan bekosti. om alin clek m , single authin'lly can allord to pay ,·ieetrn'LI ./· 
&•se ln,temeura uat kronies skaarsis. & neers, who air .hronic.itly in •Lon .sUpp], [he 
h.,larisse te betal[ wat no. g / In nuwe personeel I.laries whir' are no. required to atitict .E·.' staff. 
te trek. 30nd•r om .e koste .erbonde aan clle ver w.lhout disturbin, the coms of prnviding Ilther 
•karling val an{1•·r "E·T,Nte te versteur; 

<il) bo '„ liggaam kan die beste gebruik ... v.in .,f· tii) it can make the best use of what proffssional. 
Pro[L·,6]onele. bes"rs·, te'niese en din},411:•fier'·n rnanau, rial, technician and artisan gtaff LS avall,ible 
nerl %at wel beskikbaar ls. 

(Ill) VI• •le personeel self, moet amalgarn,Ls,e lul Mevi,IM (:11) lor the *tail them•eivey, amalwination must result 

he dat bete] vooruit* .vorder]ng geskep n ]Ii·reased ./or. ties for adian, ement and 
wird en dat mindpi· men50 die diens ..... by .cordnig' fewe r are 'st to lar.er Or : .6811 ins in 

guiler organisa&]es in ander lande aan /]t other •untries . 

('. brt·r ®loidingskemas vir die per..oneel kan ingl'%lei I) better htaff tra mng sch-,es (an Ii· introduced 
•4(Lrd 

Ali th# haw led thinkin,1 to tl u ami lusinn thal 
Al hierdle ding' het dilarloe Ne/] dat mense lot die amnalgamation into one territorinl authority must he 

Slotsom xekom het (bil Jili· be!taande kragte in Oil riteeted 

'/bledsow,r•.id .aamges/c], behoolt t. word 

6.2. i:roter T,it·.....agw· G.3. FK,ti:ri' 1.arge Load@. 

V•nu[t dir i,„•pu. van DekomstiNe dirlaiting ge•en, Frollr ille pojill W wew a fulure Madings, apart from 
4681•·n van normal, torn.Joll,6 Fr vir s•ver daar OP w normal inereaEes 'ind as far Ms can be foreseon at the 
ooniblik 'rn,ru]4:e5]en kan word, sal (lie hoof hydraeh toL presenl the in*ir contrilintions ti, the future continued 
*Iriong,•sette ulthreiding ·an verklipe m die elektrl.· growth of s.iley in the Iii•ctricity Ni,pply induxtry will he 
te,twoorsiening„,ywerheid in dii· tnekonis dcur d]L• in three fields - 

volgende I..ial w# 
(1 j Dle stiks't·'Unmifcibriek '• & '•'|••f•nous fertiliser fa©tor>. 
(2, D. tenmeltbed/' (2) ·rhe ferro bnle[//dustrl 
1.'J Die b.r>f vir die on,Mmmng, .•melt en ramnerm;. (3) Tile nickel inining, Ninelting a•d r€f.]ng industry. 

vaii 'ilkkel. 
Eergupnoem,le beJo•f om die grootste te wieN weens Th© Arst of Ihese pron,]nes to be Llie largett by •irtue 

die reit dat tlle ben*liede waterstof by wyse •d' elektro· of Ihe lait thal the ne,·phhary hydrogen will be 0ht.z•ned 
1]be verkry sal wird. Daar kan klaarblyklik Glegs van hler hy Nedrolysis Thus p.cehs 'an 
dll 04'.iously •nly be ulillsed 

Drnhes gebrulk Me,naak w,ird indien goedkoop k'de if cheap poler . a'.]able and fortunately, i. icon 
®skikba. s Dit is prelukklil mountlik, langosien 'n ./*/ purtion of the power rer.]red €an he 
Elans], supplild nlike Kedoelte van die krig wlit benodig word, hulte of ·pilk from a hy(Irl-cle,trit fio= ]t 111,6 been pOilsible 
evjaf ·r, 11*]ektriese bron heskikbaar Kestcl 'de thJs 

The ferro •melling Indliar> a]Go ri·quires iIi,·ap power. 
[ne Yst. Leltbed.f hui ook goedkoop krax nodly. but whereah the fortilis,·r I,]ant /111 take dally dog. off·peak 
waar die kkinsm]R,abriek daaglik• kr•g bulte die spltS- .*·r, the smeltf p. are able t..86,st i. 

1. ncregang the 
4411 ne•·Tn. kan die 6melters 'n hydr•c 1·v,•r tot d•e 

annual ]011(1 filelor 1/ rE'rlillinu lheir demands ow·, lie 
verl,0/0/ lan die jaarlik.· ./faktor deur hui ilanvraa. winter peak ty.. die ..tatyd in die winter te -r•ninder 

Deur By theki• firillil of s,·Iling daily off,)eak h]•rd•e stappe, n] die verkoop van krag bulte power .in. 
load •hedding ,)vir ¢11,· WINter peak. lh< Commissioi. 

r*' n dll· vermindering •an die aan•raag Medu-de overall load factur which I •Jready vlrtuany 75% st,©uld Wlilter, behom·t. die Kormishie Ae globale lasfaklor, 
exceed BOX and Ii,iy porsibly cven rise to 85% withir wal thi, 

reeis Praties 75% IS, die 110%· merk te oorakry en 

kan •ext four to Mu, >ears There· ]• ho%over 'It a plactla] limit 
'r•oont•ik binilf· lie •r,]gende vier of vyf Jaar self• 

tot the load 
./ to whieh f.wtor ..be uncuuraged to .. Inrt 

styl, Daar I elter Drukt. perkp ..... d]I 

Ille opgesto. lian word me, on, .dien die for the process lo U•faktor continue. 2,dditional ofr·I,eak pow'e] 

verlloging*ruEes must be found 
moct voort,wi•. sa 1 du,ir n bykoilibllge 

Vraug n' 1)uitesp•thtydkraJ: Nevi,id ino€t word N]ckil milling url.| prlin MNs,£ 1,d/[• Bt 'Lrte/, E.n 

Die ontyinning en prosesserine van nikkei het so .5 'hos' tolifts now connocted hnwo•or 640„]d en,ure thut 

begin. Selfs /16 pri,q• w" ID' a•ngedult ls, behoort this branch of RI,odesia s 1,11,ung activities will. from thi, 

Dle Vefwniging wa Muni,ip,le Elok„,s,0,•sonder'Iming, Il' Suide,ke Afrik,. •2,1,gi,•gi ... Ice · 
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i·Al·• I. .i r.i·ker dull hilrdic vert.king :an R.0 d.·%IE se point of vin Of ./CS of electricity on lake precedence 

noriber.' 1, 4;hed< i'.1,1/ 1 die •43/unt in £ ekliwle,19 over both the pri yrnt .ent .sbe•log and Ild 

verkope ges]Im, al Nou buide die huid> liers (p hler(lie 

MI'Lied. iii ;rilic: 4•11 mind, in dll• Nklidu •ill Iitel 

6.3. 'r,ir•in* Kraglir•>nlit·• 0.3. Fil•ure E{,i,r{·19. i>f !'•iwer 

Diegene wat nos: die 1Nn,1 auumente Dor Karita vs Th,•se wl u rei·,i iii!,1·, the loni ilrguinenls over Martha 

Eafue Med/rende die eerne tion jamr ni, die oarlog kan .rh'. K.fli whne}, 11](ik pllire I.•r the ./ ten ,·.r. 

Intl.u. sal ./.stem dat di• besprekin. h.ley linr die after the war. wi]I appreciate thal hail•ally [he dist.... 
kwessie val · Dorke'l ..i,Bn hel Vandili' is dll log hier were concerned with pruirit, T{iday Lt IS Still this que.· 
die ie]Me .= van =our 'aarmee .linde•sie tion of prionly which o),wern odedia as the country 

o,Ke.al sit aangesten die Jand 'n aansienlike Jantill }ia·, d i f.%][len bio n,1,1,1,1·r o[ possibilities DTH. n .t 

n•oontlikhede hi,t lat untwikkel *611 9.ord 'llie Arst of Ihese il,UNt be exten,;ions to Kariba The 

Die inees befangrike hier,an is uithre'dings min lie i.·Mi,mum nin) 11wtpul tri•m the oxison,1 (]Nm has hien 

lariba·skema Die maksimum 'aste [ewerit. In' dw per,I[uit[ ·d :it 8.50(, mi]1]on .nit' Ind the existing planl I 
bestaande dam Is op 8,500 ..1.ken e<·nhede l,Lri'ke.1 L·i inir,ictiet, nul capablt' of produeing much more thin 

die bestaande inst.11]as]© is ./ die prakt>k ine i. htal im half ,)1 thig amount of p€]wer Both N new power station 

veef Ineer ah dle helfle van hierdli! hoeveateid I,pag le im (44· Worth BUnk and extenblens to the existing Dne on 

lewer nle. Sowe• n nuw krabsentra'e op die naordelike the *h BRnk haw #nvestmated, Certainb ©ne 

.·r # ultbre.ings ./ dic bestaandle een op die Buide and ]•-bly both %ill be Droceeded witK 

1lkooewer 13 ondersoek. en dit staan wi• d il da.Ir me, t.1, 01,•iously lir, decision to huild a ne• pou·er station 
ininite een hlervan, en moonlfik ma : iliel. v,Hirtguu.lan wilhirl [th•desiI, will . taken without a thorough ap 
'a' word prui• ficin„ made of the plitical. t..... and eco 

Bit I dwdelik dat daar xeen beduil 0,1, 4• nLBI,re ililrile l.pl-lions of purchasing p,er from Cabor' 
krausentrale r. Rhodekie te hou, genocm .1 w,]rd sonller Rassa. imil di,L·lis.iont with our Portuguese neighboun 
on, deek.like onde™Dek in to stel na die politiek. neg· are e,)11[Inul"c% 
en el-Inliese inlplikasieh van die aankoop viin .. .'Li 

Within Rbideia, there are al least three coal·telds 
af Cahor. Bas. /10, en sarnespreking• met Ins P,irtil.se at Wankle. Mkughwl (in the I,)/veld) and Bubyo {.ome 
b•» •s stee(15 ban die gan. 50 inde, east of leabridge} whic' coukl ..uN,In a 25* 

In 'hocies' !5 daar ten min•e drie 'leenkoolvelli· 800 MW ther,ruil stalion hurnini· low·grude wal at a Low 

(11' 1,• Wankie Mkuihwe in die Laeveld, un Bubye, r wit 

M me 008 van ikltbrug) wa• 'n ternii'·30 kni/ tr,il' ¥,milly, 11,1,1 .·, .slil a ,·unhi<lerable aniokint of power 

van w»300 M W wilt 'eg/adge Sic·•ooi N i'n 'I I.j!' ti, I. explm'fed In fi'i· 211..·si riter where / Arill 
*ale Me verbruik. aan dle Banx kale hoil Rhodesia'% common boundary with Zambia. At the 

Te•, laaste iN daar '• aansien]Ike 1.oeve.lheid king, Vielorili .. ilself, certailly up to 100MW ./. be 
wal i. dw 7ri,ubexirl.lei· •aar M Hhodege se pen,een installed although in .ecordana· with the existing "ater 

€kaD]Lke %reils Iiipt Zambie vnrin,0., •114,1 word. !3, die re>:u.ions, the firm Dutnu' for a runofrriver Nall·nw 
Vict,ir]/·wlitir al se' kan daar seke,·lik kit 604•el as 100 wou]J be nnly ar>out 4™W With st©ral:e I Katambora 
M W ge installper word, alhoewel dle "ble le,·rilig 'ail 'n (land in Mur countries would be ..oded] the firm lit.It 

xewt,Tie lopende rpler.skema in,Nvolge & bestaande would n. to ovur 300 MW. 

waterregulasies sle' solat 40 MI sal wees Mit opherg 
lnK t. Katant[,Drai waar 4rond in •ier Jande Dorgrl,(101 •,11 Retween t,mic Vieloria Fulls .in<i the ,]Drthern end of 

Kwrilli, Dam there irc (wo further maior Morm which 
word. sal die vaste kwerin K toA oor •he •00 M W slyg 

could he exploiled. The• .,re Batoka Gorge (450 feet) 
Tu·.,wn dip Victoria w•lervA) en die wordclike punt and Devils Gorve (350 feet) Wah <tora¢e + Kat.Indiont. 

van die Kariba·dam . daar nog twer yrorit i.iv>ne wat 
thi·- ruuld collribule Kiline 450 M. and 850 M. to 

@eek/leer kan word Dit . (1]0 Batoka ran. (450 -t) Rhod/gian .iwer requirementq. 
en luiwel,r.yn {300 loot]. M. opher.ng t. Ki,tan/• 

ka,i liwidie twee Kkenias .9,wat 450 M W. en •50 M W The last prow,ect on the Zdmbesi 's al Mpati, Corge 

onderskridplik tnt *sle se kragbenodighede bydra which 18 downs(ream of Kar.la and some twenty mileb 

Die laaste In®nllke ike•ma op dir• 7;imb. I by die upsirram of thi, point wlere thi 7.umbes] enters Morum 

Mpata ·ravyn. wal stroon, nl -n Kariha af gele. is un 
billiw i DRS,T,4 W ve [he bound/ry between Xambial lind 

sow,it 20 my] •troorn·. anaf die punt uder {lie 7 mb- 

Mos/„tnek Ininevioe, en dus ophou om die g]·en, tuven Rhallesia The site is suitable for a damn about 200 feel 

...I i.,1 /11/desle te .... Ilierd' perseel s les'k 111>:h :ind fron, 11'IN Rhodesia cou]1 obtain some 370 MW or 

vir 'n .in, I•n nrntrerit 200 vo€t helen khodes' kan 
Dolor 

ww/ M M W krag hiervandaan kry 
I aggroMale these schell m the •mbegi could 

Hierdit· skemax op "p Zamben kan 'n lotaal van 

onneve,er Ifi{MO M W kr. aan Ithodeske (un naluurl,k ouk provide al>out 1.500 MW of t,ower . Rhocksin {and of 
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aan 7,!ill' rers.f, terw>] die lotaal van :11 Ilie kniE -urbe to Zanibia) .lide in lnt;11 (he wlrious po•er 
.emas n Rhode. wai ondenock 14, plus dit wat 'an MOU.'Ig il,W.5/:211,1 1.il}ii,1 arid .iui]:ible b. purchase 
buite 'EIngekoop kan word, verskele (I•ll.•ende megawatt oubide· RholicNia diri,)unt 1, 4-·ral lou•ind inekawatts. 
bell' Soos in die eerste para.raaf v n .E?rdic 'deling As mentioned in lili· 1),Ii·,ing [Hirigraph of t)·is section, 
goil®in, is die vernanni.Nte t:lak nou om n voorkeurlys op the Inal,1 1.a • O,1' 11';.L: Ti [i f a [inor](y 11!•t, lakrn# 
to stel mot inalneming ian die ek€,immiehe, leunie·ie el inli} a.'inint Ii• ,([Inililin·. i·ngli,•·er,nu 'ind, unfortunate' 

ongelukk h nok die 1,(11®ke a5pekte wat betrukke ' the po],ticill a•pects invo['.rd 

7. DANKBE./.NG 7 ACKNOWL E.01·,MENTS 

ble ..ver wil wraiN< sy dank aan •14· Algemene Thr .1111},irr viaws fu th.Ink 11]e General Manager of 
}testuu,·der 'an die 'hodesiege Ell·kt/]nitelts'.oorsienings- the Rhodesia Elcelecity Supply Cominiss.•n f•r peinill 1[0]nin,4,le te boek stel vlr s.v toesle,ilriling om hierdle 

sion He is refulaut te .'l verskul{Ii, t• pub]1.Nh thi• prip!•r also deeply indebted to ileer Hy L. lok veel .nk Iii 

Sy Inede·ingentpur·; unt Irrle/nas 0 en 4 1·an die r, 1,·rn,lt those / lis fellow·enx:noer, .. .ntributed Seition5 :1 

bygal. het and 4 of 11]is 'Hper 
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'.11 1' TER ./.INEER]/6 computer Th,Ne niachine,. represent ow magnitude of 4 
1-1,!w, In Norile suel] physical quantity . length or a 

h> vatilue• Theoe rllall,ine. can bo usel only where limited 
arcuriey is required and ..putations •111 s.dom exceed 

JIN, Van W.' an accuracy . im' linrt in a thousand The other ty,/ 
which was develop{Ml worked with numbers . .n other 

INTRODUCTION wor,1% ]11 discrele quantities ne Abaous or Counting 
F ile was invenled many thousands I years 28(•, and k 

/>rd Kelvil. the fainous .......... baid " Wh-1 htll] ihed lorhiy in lh, Far Engt for everyday eakulations 
yO111.111 11!hure what you are speaking about and express Thi 14(• uf rrimal nur,irrall whic•11 were the Arst Intro· I ]I numbers. you know . thing about I. ' 01']ms de Lit· dueel in Europo dic! not do mui·h to st,]nulate the art of and necessity for ereeling values in tormN . numbeli. C(irlipulcition. but with the introduotion of arabic numerals 
h.iwesiNni•eantly thanged man·,abilityto undentand an. the necessary incentive uas found. 
i·,untrol 116 en. rinmenl: It was [he basis which made 

/1 1842 the Arst 
.·i,I,•1,/ler st'ien'r .ind engineering simple d./al calculating machine possible an' has 
alroadv was bulit by Blatse influenced the rascal lives of who was then •nly 19 years of almost ever> Ind.d,1.11 
Ihe # H· .ilized world tod. mid hoped that it would be of cissistance to hi: 

f.•Ilier #0 was a customs of,cer in Rouen. Lolbnitz 
It i' strange tu Ihink that li w hund// years ago the designed his machine in about 1¢i73 and in IH78 the Swed 

ait ,/ computation •as neither conmmoniv understood ish on,Dneer. Odhner• invented lith pirwheel method of 
no! widely pradi·.©{1 1,I hill book ·Faster than thought * ,lumbers from 1 to 9. Hib patents were taken up in I.,Ird Bowden ' refer. 10 Pepys. who in 16(il when he wah Gern,any .ind have been ineorporat*! in the well known 
in charne of contracts for the admiralt>. folind It nee©b e.l[LU|.Lling mHclline. the Brun* 
4,1,> to rise by iandlelight at 4.00 in the mor,Un 1 111 orrtur 
ti le.irn The first huggestion that his multlphcation a machine could be made tables le hd been liu 

. ('arinbrid.' and om,itically do the calculations was, by the came more than a standards of hi, time. :, .ril 
i·due,Iled .... yea. Hgo from the mathe.Mlician Charles man, who in later nife became the pre.sident of R.,Ii tlii· Hoya[ Society :ind a friend i.i!,e Todi,y when we look back al Ihe Mu,(i,estion6 of Nuwton, Barlow 2), Ln 

and 
hil liouk, thi, detailed de'. pubhm,id i. 1814, remarked that went that into Habbage/ machine 

· Cakulation 
we cal 16 'borious rpah'· tli,it Iii· wi,2 1,1.0.1 I century lihf 'ad and of hil 

unrt•munor.#e. and cont,nupd 
tErne 1]indorate Hts offortE 

Bkil] were largely defeated because of the 11] computation .ind persevering infli,65 plirnitive itilte of technologn' at his ar' Imt liru·140]y till timer even that .f gualities a mathematician is mo•t 
/11·t.11 workin. 2abba. had als .deas for his Difference " 

En#Irli I. 1812 H. constructed a small workil' model 
Thr ii,[rod,wlifin ©f lovarit]Ins OY Napier and Bri•gh wl,]ch he demonstrated m 1822 dind although G(•yernment 

re.'01,111'inni d o](1,1 iry comput n' and this w" probably Support %16 ki•en Innh, il was wit/raw iii 1812 Balil],IM• €:Ti' of tho Urevli·Nl f.irlory in developing navigat/,n. bur rei,1// th' c·ormissioners were boiler qua]18d t. 
w·y Tip und ilstrl),milly The aniount of labour which went luigi 01 furniturt for defeat than on furniture for the 
iritii nie· produalun of the frst tai)]eb of louarithms and 1/,1 " Howeier, I model . the Diler©ne Engine wa, 

nr 'Er.,/rielrl[ ill funwlions took [..mey of many . the 141.11 rn 1859 and was used i. 1883 for caleu],itin.: (he life 
perpli , wJ. de...1 'wir enernies to this Biggs was one t,ilih·/ 4/1, whuch in-ranee companle* 1·,4Til•uli' I.]r 
in·] ziwi, who *vited 111% rump]Cle kiework to Lomputine .L•mi u 1 % for Inli•y years Parti o f thell• il'i,·lin!,1 e% Ire ti i 
thi· 1,4-,irithms whi[·11 Napier invent. It was to he ex 1, found ]I . ral museums in thi Un]I•{1 KinMfloni 
-pe, ted [hat KIN,Tric]4·ssly eopyini, one another's results 

In 1833 wil·irrd Babbage conceived the idea of his frequently amencst these early Analytica] worker@. I w»s 
found (liat Envine which he realised would be far for more versatile l·*I,Tilple thirty individual errors which than 

the Di•rence Engine. It en,bodiod tht] fist Ideas about wer' nist male m a table published in Eur.... 1/ 1603. 
a 

a s t or imivers' di:ill t.,1,1,·6 .Inled 1,1 Chinese two hun cornputer a' w. undi•lit,ind were fri,Ind it in t./. 

Of this machine only parts were .. built Moit of dred years later Iven until recently. it was custon·. for 
Blibbuges time was 

n Huthor to I.-· deliberat' spent r.li i,r .0 mistakes in the on improvinx lalhes uncl gear 

culting 10014 in order 10 111.inu faelure 111/ 4 4,rilIin™•nl•, for :w"Lj:.p••rists· t,[di p In }ill 4· I f ..... Is a trap for 
h. computer Babbage died a disappoinled man In 1871. 
never having had the opportunity to realist what a 

In inan's att,r.11 t,J ilivi,ilt Iriwel,unes to reheve him profound ste,P low/rcly <hanging man's life lilli been taken 
1,1 th' drudgery or £ all,1]at,Lin, twi, r]Lillnel ly.4 11,ve 

hy 1 rn 

been ew,lved. The fint is typifiell in ih ,implest form by 
tht, slide rule or in it, more n]0•lern forn] by Ilic Mnalogue 

P•ONEERING COMPUTING MACHINES 

• As'/'lant 'Ir,·cl, re'ponsible f.r Ele'wir/l E!,gileer· Wr will nol dwell un the· devel/Tinipill lir t}w, puti•,·h 
Ing Ri·Nearch, N,itional R,•4£•arel, 1,]41"te fur Mathemati ellrd machines which played such an important r,]le in 

cal !kilencei, Council tor Sel,·ntint and [Ild,i•trial Re,i·art·li. the procesi <it· fantiliarising people -th the :dea of 
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Inerhanthation o| Cal,UNit,unb :Lild Ille ploliePrs sli,·Il us repoll which out],nod le des!.m of •nolher type o[ 
Dr. H,inerith and Mr Powers. but advance to the develo' mad,in, This ,!ml, the first sliglestion fur a Iniallel 
ment of the electronic calculating machine which reall mach,Tw which whi Ihin thoughl to be w·ry fast doing 
•as the start of tlie revolution SGne 2",Drif) i,pentions ,}er 4•cond. The von Ni·,•mann 

machine at 
'rhe Prim rkin was ' r'rl,pleted first pinrel> eleelronic' caliul,iling machine ,• 1952 1••d tn he was 

Put into poputrly known 11, Mania¢ ·I'lie deeign of the iliaehine operat,•in wis the ENIAC .ii !• was built hy the 
Moo. ingpir,41 half a diel·n either m.lihin€·5 

School whieh have been of Electric' M.mneering at the Unversit> bu.lt and whit•11 were or ....ia ,·iffi·ctionabply know,1 as Jh©,uniacs. and completed in rebruary, 1046. Although 
MIT, ilic Massach,J'ettS In.fliti' t}ns of Teclinology, in,ilt a m lehine was iery sue™sful. it wai a•readv poss]ble 

t' ennipwhir culled the Whir,•Ind which 
provr was L the flzgt 

woretically that electronic calculating machineN machine h,JInclently fabt lo be used 0 for 
... solving prolilemi 

greater pout·r could be luilt, using less equip inreall,Ine 
Trent Ne• .th©rpiolieering,iwiehine.as Il'In.le Idpah were £,bl> pre-lted in a report draned 
by bum Illid 

Di designrx] ]* Edklird and J Maud* who hunlt Lhe .on Npwrilann on beli,ill' 6, Ine group 268.tated Dnicie during the war This With M b a whole Up sories Of Moore School and by the end of 1948 •Drk wil, 
ni,,chines blill hy tne RE·Ir,ington diready RITid Corporall/n 

starting in a number •• place8 on the construction 
of mat·.nes . the ne. kind 

Pioneering .ork .as •lso doile irl Britain where as ARI],IME'rIC SYSTEMS 
•'ly • 1936 Dr A. M. TurinR read a paper before [he 

London Mathematical Societv whii·h forrilul.,ta tile Most inollern aril]•metie·; are fi,unded up,in a s>slein 
hall /)ncepts and abstract principles of wiT,Dii.tin' 1. for representing the posihw· intoxers in terms of b>btl 
mar}ilne Further uork wa' delayed •n Britain dup to matic dmtio]M involving thi Loncepl ur carry.0-r and It 
the war, but In 1945 examinahon of 114· pr•blen1% i' rially dependent was upon & systpn.# ripresentatinn of 
... at (he National physkal Laboratory Ji> .1 R the inimting pror,-34 Thes'· drithmetice: Hre th' lia%14 
'No]·•r•ly of 611 arld autonil. ln 1*17 the prehminary planning was computing operathing now us. 

SU.ntly advanced to warrant the establishment . a 

hnecial grolil' for the development of the lir41 digltai com· 

Pliter at lhe National physica• Laborato- Th,4 w.14 

(·Illed ACM for Autonialic Coti,puting Elone At [he D..4 B,na,y 0..1 

MathematicHt Laboratory of the University of Cal'lli,·ldE:e 
work begun on the Educ ear], in 1947 ; the 'i.•ehine 0 0 0 

Performed its 61·st fully a.toinatic calculation in Mly. 1849 1 1 1 At tlit %=. •,whezter fotlowingon e.rly v.ark 
at 2 the 10 2 'relecommunll·.lfuin Kevurrh Establishment durint: 
t w war. Prof Williams pursued thi e.•Illii' I lay 'ube 3 11 3 

Stl.ragi· Syste m ;int[ in 1947 had a itli:,de ray tube store 4 100 4 
ront.Lininu 1.024 digits going for a period of hourN 'rh,1 5 101 5 - the main line of the degn o.]. Inachine whzch lat r 
hee.nle 6 known & Madam and led 1/ a whole 110 6 •erle' al 

inm·hies which were d*'Joped " con]unction with the 7 111 7 
Ferrant: company and ,•,irrer, co,ntnercialb V.JI»•S 8 1000 10 
°'ler mach,ne• were deveioped hY the Hil·heck Co•]ege 

1001 .....,In 11 
Laboratory of t. University of 1·011(1011. 

Under the 'Lrection 1o 1010 
of Dr Boot[, 12 

1/ 1011 13 In the United States the fi rE@t dildta! caieui;,Uir wh,ch 

Drpeeded the was built Ii' 12 1100 'el·tronic .del-· ENIAC 14 
•rn[ A ken of Har:,irl Un Ii·rs,t' His design had be.un 13 1101 15 
. 1•34 and it ,•as put i. Bervi. 1/ 1[144 It made uze of 

14 1110 16 rela>5 for performing i. logical funct•ons and was called 
the Har'.ard 15 1111 17 Mark 1 ]RM deve'ped its firs! m./•e 

hic,• wa,· put into operation in 1048. a ve·r> large 16 10000 20 

•·alhine whlch rontlined 23.000 reluys and 13,000 •alvel 17 10001 2] 
I Was more th:]n a hindred time' a' lastas the H 'rval! 
&.I 10 10010 22 

machln, AL the Inst•tute for A€hanced Studle·· 

. /.eton, Prof. J. .on Neumann iniluded ]I his report 19 13011 23 

th loned. In 144.5 the proposa]8 for 11• de51gn 20 10100 24 
·· lillie Whil·11 ..1/r· known as the ADVIC 

Ele Ctron,r D!,crete Varlah,r Autornatic Computl·r In 1947 Table - Some *·,Telul nullibers and their equlalent iii 
Eurkes, Goldbl©in and von Neuman,1 publ]Ehed another bindry and Detal 

-,9,09 •0 MUM,pole E,Bkirlsi,al•onwncm nguin billdellk• AU,ka. Ver.ig!,•g• 1969 
Dc, · 
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The recordin,1 uf u•unted numbers in the Myste,n to be As an -mple of MT.nniultiplication, v e multipl> 
4tu{lied ]s by means / an .nfinite ordered sequence o• 1110000 b¥ 10001001, i e th, I]inary numbers for 230 Hnd 
milrk• of whi•h the first will he (onsidered tu be at tat 137 
r],11( fuind end Ind tht [,thlers to proceed in order to the 11100110 
14'fl Iii 1,4.11 position the mark zero or a Inark with an 10001001 

1·quillilit ini'aning will be admissable h a mark and 

u,11,114 (iii· i,r more other marks will be admissable 111"110 

Flu -mple I. the decinal r,tem the Inark. adrilia>Ii 0 D 0 (] ' 0 fi . 

in each phition are the marks 0 1,2, 3 4 5 6, 7. 8 .ind 0 00(]0000' 

The binary number aten, admits the marks zero,Ind one 111'0110 

al i. h .... and no others. The binary ..tem 'Ll'Un 
freilently In consideration of automatic· co·/puter' ./,r· 000[1000(] 

iminy of th. hast¢ circuits iuch . the nip -fillp ninhu ill> 00 110 0000 

asnunes two Rtable state,E and are therefore ./venient 11100110 

to ... wit}, lillary numhers 
111101100010110 

A s.,1/1/ which all 'ccury friquent' 111 LIlli[,11111,g 
1.... Li tle octal ./en where unv une 4, 4•]g]/ 
different marks h admissable at each positio•. for In the example of bincir> .Ultiplieati©/ 1/ .i 

example 0, 1, 4 3.4 5 6 and 7 or their }unary •quil.* •umbers :ire wrillen d-l in the yarlie way as wouk[ b,· 

of these namely 0 00,0 01,0 1 0,0 1 1,100. 101.110 Ill decinial numbers :ind the· mulliplit·,iti•n 6 slarted thi 

Lble 1 ./. a comparison .tween decimal, binar. and u.ual wly mult.... ei,cl] di.l in ke,/ultiplier .th 

octal numbe. for decimal numbers up to 20 Table 2 tile mulli])]leand Fin,illy tiLe arldilion . carried oul in 

gr,es the rules for binary addition and table 3 rules for the usual inanner allhouxh in binar> Uklit]On il i, i,fli·n 

hinary multiplication Using thes© rules 11 lan he Ju. more coltionlent to add iwe non.Zere ro,45 twe|Iff 4 Ut a 

trated how h nary mult/]itation and binary dlvlslon are 11:na mmply b avoid confusion The reader can cho<k thilt 

a€ I•le,i•d the result . equivalent t. the dee,irial numher ..910 
Binary d.vinen " perforin. i r,Luch th' lillie ./ 

as ordinary ./ima[ loni divi,1 

RULES FOR BINARY ADDITION 11.1 

101'I'0001001 
A 1010 

Augend 0 1 0 1 
C 1-1-T 0 

1010 

Addend 0 0 1 1 176-ii 0 1 

1010 

Sum 0 1 1 0 
In the example le are d/ling the binary equivalent 

of deetrnal 137 . the bin,iry unnal©nl of de·,1101 10 

Carry 0 0 0 1 As *hown, the divider . Ii,eed inits:dc ot the lin?. 

divi,ion sign and the dividend i. placed insille By a 

--88*91**MA,uotlent Ls formedl 
'nit' 2 - Hules for binary addition above the long "ision 94:1, Thi· fl]·st 'trp ki, I i· ptoteSS 

I to place a divider bene.th Llic ll].Ilend l. I ...... dS 

lar to th' left as positive difference uill allow This 14 

dlown on line A The •rst digit. 1, of the quotlent L. 

RULES FOR BINARY MULTIPLICATION placed al B in the same column as the 10/est order digit 

of the . der The .rst dixil 1 4/ bit d. ider 41):mnes 
that onl> one subtraction eal be perfornied before the 

Mui liplicond 0 1 0 1 negative difference i> un•ountered for thls division of iIi· 
durter 'rhe d.der Ls then gubtraeted from the (1,/Idend 

Multiplier 0 0 1 1 / produee the positive difference line C The next digit 

1,1 'le .Widend . brought down to the difference obtained 

Product 0 0 0 1 on line C If the now number on line C i: 1.irier Ilian 

ihe divlder the divider I then placed under this number 

.md the subtractuin process reprated. I the new number 

INble 3 - I.. for .... mult,plkation . le. an thi .vider, 0 is placed In the quotient m Ille 

Thc A•,0,-,Di, ol M•ric,Am! El-rical Urde,·akinos 01 .unharn Al,ica Pru*ing• 1968. .1 1 
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gume column as the lowel lirdi,r digit of the dluder 11' ude and i,quall' in..tant the, ill·•elopment of cir·uits 
ilion •he next digit of the divldend is then which operated in a ·>inary fa·hion 

brou.t down to the '1!Terpiti' the drider shifted one An eleetril currtill switch and 11 light hulb *e enut! Ace t. t." ..ht and the subtraction prili·/:. 1. rririt,nued exan,plo (>f bin,ir> devices. The switch. has twii blcitei 
until .Le.. comleted to the r#:11 1,"irit An> nal,41> ripen or e]Died and similarly the ile,1, buth has 
•emainder c.of the laQ su btraction I. treal• ],1 the salne 1]]e Iwo states off or on. The rn·, Ult connectionE in figure 
manrie' . in or<linar> Jong d•vision In the example 1 ari· 4uch that 'f tlit switch .... tne bulb li OFF and 
61]®11 dbove, the •uotientis 11(]] witti :tr<,rridi,id,·ri,f 111 I the switch isilosed, then .· hulb .5 [). Thesreming· 
4/ed by 1010. This enrre.spends to the decimal numbcr Irn'ial relatlonship demonstrated 1,1 Meure 1 has when 
11 [Ind 7/10 Its fum r.lge or validit I: recoen,Ned, led 10 2 prlifi)und 

new way ']f thinking on autornalic· coinmill ng mail,Ine' 
Irfer / 1 ie circuit shoun in figurt ' The LOGICAl, ritilb in 'hure CIRCUITRY FOR HANDLING NUMBERS 2•a) will be ON if Sl 'ir 82 is clohed, whili,t In t.,i. circuit 

The rapid developrnent of computen canne from •hown In ./ re 2,1)) the bulli w]11 be : ON if 51./. 62 are 
reatzation ot both clobed The tfu' illblint,JxeN Of •per#1]ng in a hinar> fornwir Lircult IN in ew·rvddy us[· in 

today·6 motor i·.irs in .Inch thei'abin J.ht con,eb on 11 
liny of Ihe doon l. open The LITip,rtant Fxint to nate 

SWITCH OPEN Ap LIGHT OFF .bout thi, t.0 cir uls .miwn aLlIe. Is 'hat the lilia 
m:Ill up Drly if certain deMned conditiony a™ hatilified 
ind :-urthirm/re these .,11(litions can 1/· expri·sxed in 

1 b.nary form. Thus :n fimir(· 209 th e light IM ON if q•itch 
.Al I 'lubed *d switch SE is closed 

rhe rellition./. 1.ustrated a]>ove eun lie itudied 
ali·,tr.3ct]1· ci'I:lioeteiy independi·i,1 of arruil devices like 
Bwitclie, and 14:ht bulbIL. The mathon, illaan Coilrge 
[1001,• (1815 - 1/41 ./St Stud'id thes,· relationshil)/ 
Id in 1 x54 pul)]blled his wnrk entitbrl An liwbtiga· 
lion 'F the Laws of Thought, i. which Are Founded the 

SWITCH CLOSED 3pr•E LIGMT ON 
Mathematical Theori- of LogioN and Probab 
Today we rerer ti> Ms natheinatical Uwlin as .6/tean 
Logic. .lie applicallon of Brielean Logic to i·ircultS 

5-- Ilirmt·d from '-.. were ./ .tudied by C]#ude 
1 - Single .... contr'Jill IN.OFF [unlion Shannon .n 1934 Thi· furtlw· diwplopment ilf till: theilry 

and the development 01 new [ 11·cult technique. h.4,]1, 
itad in #ie ele(Ironic digital computer as we kn[,w li 
'oddy 

ipprociate the r•le ... I. t./iry, referred to 
0 /SI abovi·, played in the .ove]/"inonl of compulera. refpr li 

me il,·41, calculator wilh .hich lilost of u.4 41. famil].i 
1·he desk :alculutor has a • onsole contain],lp kevi fur 
enter/4. r,ull e. und a furnwr het of k©NG f. lir 'imi 

t LIGHT mun lirillir,Irtic operalionb / addilion, subtraction, num 
pl]'·211]on Ii. /lision . order to :arry Out . cali.Li|ilti,ir] 
one muit i•,r(,]rin i·©rla/, iteps m a clearly dplinal 
scque·i,ee Fur i *ali,ple. 1, Mi [!uence to •dd the nunili©h 

0) 2 Int! 3 inay he a. fill-% 

Enter 2 on the keybollrd 
[)epress ·+· key 
Enter 3 on the ke,b(,ard 
Depr- "+" key 

Sudi a , ·4111 lin· nf ytep. LN known Ni, a prograinme 
S2 When ulbing 11 fi-k i·*uldlor, thi· human operator stores I. LIGHT 

the prouramme in his brain und mcalls the steps in the 

•equente in which they are relluired Looked upon m th]' 
way, the desk Ca[Lul•Or 111 nli rply a lieelianieal aid whioh 

b) Inres the Dper.or the troul,]e 'ir wrlilli down every'Ing 
on paper In the di,9ta] computri tlic ste• I I]gur,· the pro· 2 - 1)ouble s./ches sh'wing AND and .t 
gramme is ·· ruilembered ' 1.> •torin' it ins,de the com· 

funclion. 

'8•3 
0•0. ' 

n. an Mun.,pal. Ele/-,gii,ondernemin,s le• Suide./ Al•,» .-D'ir9/ 41 



puter ....r wall thi· numbers to be used in the Mied . :, rate of 10.0(X).000 opera•ons per second. and may 
COm,illtilli,/1 Tun for a yeaT or more at khls rate without failure. 

Linker• :it inine rti,# remen,herrn@ " the sequente Fu:ure 4(a) shows thediode• OR·Rate Let land B 
nE •trph irif·2,T,6 tlult the eoniputer must aa.a' thcorrect 

]Fpr-int lm· Inplit, .inrt C (he •utpul. 1£ A and B are k·y. " al the r,6111 time The activation I a particul.r lirith :11 gr,]und [i,]trillill, Ilien the output C will als be ki·y 1. in Aself d binary operation At any given moment 
lit grourill pr.·ill.J|, Uhkuming that ideLl . tuni• diodes are used lie key i. 1,1 •ine of the two states deulated I I 

ACTIVE :ind NON " I]"M]1!W' vi,[tuAL· I. „Ill „n .lher A or It the voltage /,CTIVE In order for • key to become 
at C w. becomi ./.liv'• If le make the ogic' a./.· ACTIVE, a de.ilt,· # of condition must be ,atigfed. 

1·4ir example. tlie previous +P must have been tompleted 
I thi·%© ..ditifir. I. Batiled, the control .... 01 tile ar-1_ .L-_44· key rei·eives 0,1 1,•tivaling signal The circuit whi" 
decides whether the predefined condition I *atisfied. C 21_ is known in comI,uter parlance as a " gate ' The origin of .L @ 5-1--L 
thwl lerm 1% (iuile 06'.ious W the gate Is open." the 

I·.valing s.nal ein .a:u throuuh . if the gate I 
·dosed · 

Ihe .1,•1. prohibited to pass 
All possible 'pes of mileS can be built from tne 

iniere,j•nection i. three compolents namely the AN. 

0.• Cie OR,te und the In'/rler Pim & Bhows the 
i./. symbll used for 11]cs© elements 0) 

LE>- - -«f»- 
AND OR INVERTER 

:IL A + Fl 
I 0 --1 L_ Fieure 3 - Symbrils use. for i.dIL... le IND· and 

OR gat- 4,nit the INVERTFH 

:Il_ L.@) 1 
E•ch gate ]•:1• twu or mor• input lines and Inc lutpu' 

line The AND+Elte is imen only if all tlie Ii,•ary <ion 

dilions represemi·rl by the, inpul lin[•s .]n• i.,iti•84 'd , whil4t b) 
the 'R gate i r.irn if lill,• Dr milri, (if 1]il• hinuir> 
conllitioIs repr,·sprit•. hy thi· Inplit 11,14'. :re Nulisfird Fle"In· 4 - (a) A two-input di©de OR .4,tr fur 1,1,6111•e 
The Inverter has one imput and m output hne only If pul•es. 
its input repreent' 4 iallhned condition. its oulut ..1 (b) A tw'input diode AND'ale 'M I'llu· 
re,iresent [he unulfifi, il .1.11, •If lh./ 1,1]11,1 ltion, ilid :/ e 
wria. The ]nversion operation n everyday traffic control 
lanmlage corresponds to stutements like ' If you don't nent thai zero '01./. I equivalent to the corre,pold]/I 
we I red M,ht, lial·ry on," ri· i'qi,LI Ilriltly, ·· If you .·e i condition not gatlilli• and positive voltage cquiulent to 
red 11*ht don•1 1.irry lin " /411 IT,•1··ter w. Ihu• renerally thi· ifiriehl,Kinlinp' t·on<lition smtilifilil, thi· i=t liown 
ubed in coniun.•lion .ilh .i hile• lo inhibit operation' WL|1 UIk·r,ite as an OR·pate for pomive 1,11]Nes limitilrly 

Thi! switches in (lie eirt'u]1 sho•n in I rc ./ the zero or low witage Lan be designated .1 0 and the 
represents an 01{ rate since [ho famp will light up if El positive or.. ..... aim the binary 110[cition 
or .iy closed .14 '41,re 2(b) re·proNenls an AND·gale. 
since the lanip Will 116111 imly if 81 an,1 92 are close•] 
Working from this principic. the +V earliest computinw 
machineB were limll ut.inp le]·phono s•ketor@ and relays 
It was Boon eviril·nt 1// (he speed of oper... of such I 

computer was •41, Udi'quile in relation to the compu18 
tional requireir],·1114 if liu· tilne lurthermore those P n_r- 
inechanical deviee' provcd to be unreliable The max]· 

mum speed attilin,ible w.,N of t,li ,•r,1•r i• 106 i·],T:irnli,1 

steps per second in •mparison the present dny run-01·th' 
C 0 mill transisbr equivalenl of a hLnary -ta can be tog· 0V 

• A .bide i. a. i·lectr/lie /· i i·e whill i'lili:lu 44 el' r ,·Ti' 
in ,%· dircc'. i,nly, FiE.re 5 - In'erter circuit 

4* Tliu AG•0-Uoi I Mun,Dical Elu•Ir,-1 Un•uiraking. M S•uiher. Al,ic•. Pr•ci••ingq '9&9. Vol 1 



Ari AN ]) gate N,in be cons[ructed in a sitralar man„I r 
as i .*/ in figure 4/) N(,te tliat any Inplit which XY 
's . /»und pok-al w. shorkire.t 'te vimit C M 

Rround, through the (1]ode. Thu· •oltage at C /111 become 
0-the only if both A and H are p-tre 

An inverter is reill,se' by means of a truil'litor 
amplifier circult, as sho•n in Ggure· 5 The out,ut Ht C of 
the inverter is of the opprmite p/larity tli the in put voltage AND 
at OR 

"nd this 1. the oppos]16 log" signifieance an,1 1. 

re'erred 'a l. A or A 

Finally, in order to complpti• the billii· 4·il•,rwrit• for 
lolleal 'ircults. a deuce 'hich stor. binary information 
I ..cl Such a device is the nip·flip. the circuit of 
W}LIC] Ls shown in •hurl' M / hastrall> consists . two 

CARRY 

OUT 

yor AND 
An A 0 

SUM 

HALF ADDER 
Figure 7 - Hal addi·r circuit for a angle b.'ary ht.ge. 

.gure 6 - 1•asic nip·ReD cireuil 
thi· reader can (11[·ck Ihial al[ 11.L· othir =binalion' are Invert,•rs •Ineited backdo·back in huoi I way that Inl> 1•ken ca•c of 

I•Of thetransistors can beon,,1.,Ity glvpn time Hence In order / ach,ove a 'INeful addl'. Une hi. to deal I ¢lie one output s /]Al (A). tlie 'Ither i. low (A}. and wmi more than one digit In a number and a carry maY 
vice iersa riecur In I linver .]clor alldition to he tai<en ure or in 

UM. these basic units d.:cribed above and referring I.her i,rder additlonN 'rhe total poss]bility of comb,na 
0 'ho rules lor 1,!i iry addition in (Il!,14. 2. #Imple €ir'Ults 110,16 an· Wiven In lable 4 

I ' 111· const™rte,1 to obey the rules for .iddit'Irl' In Fl.,re H show a possible logical circuit for a full 

'/&5.7. u.. .. #*symbols deN-]bed ]n figure 3, adder which I on, which taki™ can· of carrv inpUt.' . 

11. Shown which .... all the rull. fr 

adding.i•ingie•etof binar.,dic,t• Infigure?theaugend 
an• the addend are represented by the inputs • ·1•ld > 
#u[Put Augend from 00110011 the circuit •s the binNr. su•n and the 

carry to the next Stagi If u harrv doea occur. This simple 

•rf•]t Which 16 only ©ne of a num]/r of p" ]' rircults, Addend 00001111 lied n half adder M does not make Provls]Of' for 11 

3% T 't ean easily be verified th at it obeys tile * Carry I. 0 1 0 1 0 1 0 1 tible 3, for example, Ix 'a l andy ..El, 'Ir 
Oul,•L,t Of 11!e OR·gate wit] be a 1. the nutput (]f Ull· AN[) 
gate w•R Sum 

be a 1 which u,ir,wd.tely resu. in 1 for I e ir' 01101001 
·r,i.s carry output Of 1 IN inverted by the inverter and the 
knput to the finai ANI'g.t•· Il•pn conS]•tE of a 1 from the Corry Out 00010111 
ok·Mal e and a O frilril thu· liwerter. which ink,LMEN „1 

Output on the sumpline and hum le therefore 0 Similarly 1'.thle 4 - Rules for binary addition with c·any 

v- g„,g van &*le Ele•Miteit.on•rn,minos ,a• Suidel ki Aink' ve'l at !19 1969 Deell 44 



CARRY IN 
90 X 

1.0.,4 

CARA¥ ouf 

Figure 9-A parallel multipner for 4 di:/6 .... are 
X to X and Y, to Y, virith th: produl 
P (] P 

u•mplexity oi the drcult is immed/tell obvious I it Lb 

remembered thal each s luare in Iho block di:grill,1 
re/resentp either a full ndder F. or a half adder IT 

mtcrconne©ted by the usual types of gates. Because of 

the complexit' involved, mulliphelition or oven 111 

additlon In the cheaper #p/ of computer, is not done ,/ 
par.11/1. but in surial taking Ine pair of d,lut' 31 21 liine 

SUM .md feeding the· dimts of iwo numben; to be adde' or 

i,iultiphert through a series of gates In sequence This 

FULL ADDER •]®s the whole cD,nputation 'Dwn, hul 14 Inueh inme 

een©mical in h.rdwar• 
Figure 8 - FuU adder cirunt for . 4]ngle hirl.iry .tage 

TIE COMPUTI•G SYSTEM 
wi·11 as producing the sum and the carry output for each 
i,rder in the bin:ury number. Again by similar re•bon]. I ha' belen shown in the foreis;,nu th• it is Issibli 
1, •h•e, the r,·ader tan follow through a few . thi· 1„ pirform arithrnetic operations usng s]•ple Inoll 

/#mations ove,1 in table 4 and satisfy himself lill circultrv These circuits form thi bals of Iii. i·/,1.,1•·ie 
1 w output gum diot ,ind the earn di/it will /*,y th, ...,uting -tem l is, ho.ever necess.. to con,lect 

i„I-Iven 1/ th,· table A complete adder wou]' Ihere 
fore be built up of a number of •hesc i,Tlit• .strung 

ing,·ther accoming to th,3 10,™th of the binark number 1 INPUT F--- ™D-loUTPUT I 
in•i,lved 

Mumpiying i. a lore ./PE·x· oventian / c·.In . 

done by Guece-ve addition but Uns ts . twme wnsUIHL. 
operalion It is pos•ible t. Lionslruel u .Irl,Liltaneoil 

p•ir.ill• multiplying circuit. a device in which •trady 

late 6/nals representing th' multilblicated and Ihi· mult 
plipi are sintu•tant•u* applied to tl•e •nput lines and 

aft, r tran»]ents havo died .... ...' reprosenting t. • STORAGEE 'ARITHMETIC| 
UNIT | i UNIT I pinfluct app}par at the outpia lines. The produel remain 

* hil. n the input ..als 're inaintained . pr.id•(· 

the inputs lire ilsuall, pulses and the output u]11 lippear 
for Ihi· duratiun of the p.[be. Thi· time it 1.Lkes to multi 

ply (wo b,nar> immbers ..ther in this type of urcult, 
16 usually cloternilned by the propagation time fir the 

.rrip' through .•11 ilie .tageg, wmch is Nli,lvatent I 
waiting for ull the trans]enti tri die down and [rr the •ONTIOLI 
elri,witri take up a ·Ital.]estate. Figure 9 shows u di.wrain 
of (,1. for. 'f 'uch a r,iultipl:, r for four (1]/ts The ... 10 -General •ri,Timiter :yout 

5/ The Ai.ocialion of Mu••ciral E•tric' und* i of Soiller. Af,ic' Pi•ceedi.al 1960 Ve' 1 



tnese r,reu•ts together in a suitable f.,bhlon W fped the Programme r'n then be dil,rted to proe,/ "11 I 

sey,ES / puke• whiar r•·,arsent 2he numbers . these 4,ffrrenl •per.ilioil 
C]rcull und to remove the results froli the i ircults to fu· 

Thc stor.,64' lind of a ut·lierul Purpose 34(LI •]n 
Prehented to the human operator. Figure 10 4,(,wh in 

pilt,·r thi·refill·st,irr4 inth till' 1,16tructiony which control 1]10. diagram form the general lay•ut of & computi'r the luch,ne operation and Ine dala Which are to be 
Systems. In thi• dla,:·am thi arithmetic unit Ls the unll 

prlii•,•sid The lilforinallon 13; then rererred to . words 
in .Inch the actual processing 01 the numbers 1:,ke plal'e 

Th,! prind ipli• parly I il t•I]11 •81 Sloraue unm @re the I . essentia] that these numbers be su,red =le'.- 
adill,%55 reEMier, the sele·ction eirculu, the storage med] 

before and after manipulation and Ihls 18 the functinn 
Im Aself, t|,f• Illirale re::]bler or buffer Und the Of storage the flord" unit To get informalion mto the computer, 
*4 The information tran8fer paths be•ween these 

an input unit is neec•ar, und to .nvey the comi'uted 
11,1,1™ ire' %|Inwi In ft:wre 11 A register 18 2 60,2/e unit 

results M the out.' wor][1. an output un•t is used The 
whi' can 6101·0 0/1 -·d at a time This may he inadi· 

redkon why numbers cannot bi taken 'ral' from 1.. 
up of a string of B.·80. which are .1 16. reprebrnt the 

1'4]ut and processell und then presented to the lulput ]. 1'4 [ind 0 8 Ils il is contained in the w,Ird involved Thly 
mat the input·outpul de'lces m usualb 'teetroinec'hani 

art· lise' as }i'Lf,·rs beeau•c the speed with whi.h the 
cal of n.,ture and are t©/ sluw to kiep pace With [he ]* 

arilhmetie wlit -rks . usuilll• very much faster than 
at #]eh the arithmetic unit is •rkilig The 'orage Unit 

thi· speed with which the information can be extrailed 
Isa de'le wh. can absorb .n' produce n. li•rs lit I 

frum I lie J.irgri· ht.>ruge lmN]ifi Referring ta n gure JO, thi, 
rate comparable to that or the arithmetti unit The cont, i,J 

operation of a (>pial otorage unit is . folk>Wk: 
Unit IM the unit which sw™hes the .d]·lou• gates t© 11]10• 

the 11['w of dlgit·. tl•rii,IRh the ©ircukts as '1, ri·quu·ed 1 Thi· ...2.6 of the word to be read or written is 

trilmferred / th' addre" r:,gixtel· :ind if the word is 
The reason why the digital wimputer M such • power to be 'rilt, 11, the word is transferred to the storage ful tool, Is the fact Unit Uu· control I 0 ./ which 

rews,er Ry Nderci·& is meant the peltion In the 
Operal·s with the same type of I>incir> cirruib ag is u.cd 

Slori·, willi·1] C.in •}ntain a large number of w•rds,. m the arlthine'li unit The tontrul unit 15 switched b> 
Whwl, ihih parlicular wurd is to be transferred. 

.... ,r,structlons which anallo be ored In exal[> the· 

"mo manner a the numbers in the btor,lge unit. Tms 2 'rhe selel,£ill circull deciode the addre' and select 

ihin' that these ins,ruction• tan he mal]hed if necessdr) the 6tor,30 1,•calion Invulved. 
by "nliufatinR thiuri •xactly aN one would de ./ Ihe 

3 Storaw· antrul Li mfurmed by th: central control 
•a•'bers. TMS is a powerful faciI,b beail•e it ineans 

nf 1111· a.puter whi·,1 hibegin thi rradkng or thi 
...... ran be channed ./cording to ..1 

writing proc084 
./.16 'bialned dilrin' the comp'ion Thu. for 

nan Ple il i. p„56ible, when us•ng an iterallve method, If riding. tlic word Ls then transferred from the 

ti> Preol wilh a .cle .r approximations whid, 18 re· btorai:e mod=1 to the al,•rage reg]sler ./rit•ng 

Peatel automatioally unt-Il, end result dries nut 'hange the word ™ tranaern·d Frim the· slorilt:e regiqter to 

between •llece•hive operationE At such a stage the the *% rned,u, 

For use ]11 storage, 01,·re . ubuully a he]·achy of 
/1!Terent slure· Ined,il ./1,1/ a single machine The 

dvantages of ach bpr, of di,·Ii,0 1. ke ovorall machine 
function m. then be. zed for example it I necessary 

St CTI ST RAGE 

91--F] 
t, ha•e a fal /[ira,re liediwill a.,ilable for direct em· 

CIPCUTS MEDIUM munication -th [he arithmehe unit In this eaie regibter& 
made up of nip·flops are often used, but because tlwy Are 

expensive, they are Ilmlted lo the essential num.Wil 

•equired. To fed the. th© conventional immediate 

STORAGE 
CON714OL 

T,•I' t" 
T,P'.1:/, -.' 'e, ••,J n e•lt •1 

ADDkESS RINER STORAGE REGISTER Flip Flo, /„ile, 0 0 70 

8 10 

1 Z f 1000. 8 b 

(CONTRO' 400,000 I 0C62 

[FROU AND TO CONTROL, 
025 

{CONTROL) ARITHMETIC UNIT. INPUT 
AND OUTPUT ] 

•latre 11 - Organ,5ation of Control ./ information Table 5 - Types of sturlge r•Immolly .Red typical size+ 
ypced und eusl 

channels m a typical storage Nyston, 

.Ig Ing vil Mii/•,pale Elu/Sitall•0••e•r'ming• m..hke Alri. ..glings 1909 Doll 1 51 



acces, iture is the m Knetic' cort· Again one finds tha( the a L urrcnt 1 thrill .1 wire pas'll through i. centre It 
amount of core Ntfirage I •nifted b> Evine,nies ;Ind rn,1 bi· seen that if a iurrent of plus I reaching a level (if 
u•uully M back·up store made up nf 1,]thl·. 11 magnetic iout Im has been Ii.Issed through the core and is thel 
drum er z clisc file, or even magnetic tapr linit, un, LINed rpinowed. the rema-1 magnetism in the core will fall 

Table 5 $,hows typical Epeeds, hize and . At f,]r tile h,ick to Position A on the verti€a] axis. con•orsely if the 
variuu.q 'Pes . store i·urrunt fuld been in 11,0 ni·Mative direction, t. rematient 

pa.hilion will lie B It l: easy lo designate the one state al 
1 and other asa 0 The way In which these cores are ustd. 
is 'hown in figure ]2(c) 

Thr Er,res are .19]iended on a matrix of wires con· 

ibting of three wires passing through each core. A set 
o) or x -res. a set of y wires and one continuous wire, 5 

whirh forms a sensing-wir• Lf Eor instance. 2 1 is to be 
Strir. n the core marked A, two e•incident turrents of 
a + 2 Tn Dilch are passed through .ires x and Y simul 
tane,y The core is then switched Into the stale shown 
1, figure 12(b> which represents a 1. If th. .formation 
I lo b: read again, two ¢0·Incident current, of - / Im 

eaill mi prned along X„ and Y, and the ire ts then 
6wite}le• from its state at A t. its state at H ]n (loin• 50. 
/,re . A nux change from I (/]r to - .....1. nuk 
ella n. induces a signal in the le'le.,re " tne other 

-I cores except the one atthe r-dent po»nt bel- X' 

Im VIm Im and Y. receive either I 1 Im In thi· writing'ye'or -1 Im 
m tile reading cycle This is not suncient to bwitill them 
fr[,in 111 eir remanent position of I (nr to -t, ir or,ke 
vi·.4, In practice, for a parallel Stoll a plane such as I.·O 
slinwn in 'gure 12 IiI] be used for une digit in the word 
..Ild .1 number of planes will be 8taiked one upon the 

b) 6 r tu 1,„ic le varim dixits re(,/red to complete the 
full word The total number of words is then deter,mned 
by th:number of .res per plane and the wordlength by 
till· number of plane'. The disadvant.,ge of the ferrite 

& 0 0 0 0 A core storr i, 11ut t. r,·4,(1 nut is destructwe :is can be 
seen und the inforinati(in has to be rewritten into the 
1,}re if it is to be ret,uned [ls advantae.e is that Lt i• Alll 
Ihe most economical hild sped store presently available 

huf 4/4 and reta·ns Lt5 information when power is removed 
The mannetietape'lor/o .•erv similartothe .SU,<1 

tripe unil ; used for ent,·rtainment except that it contair. 
4 a miniber of .aralle] tru'ks and the tolerances involved 

112 

4 Ark· extremely •mall in order to allow a high packing 
ib·il,Ay of infor[IN[ion The magnetic drum I equivalent 
t, .i „Lir,Illf·r of c·losed .. lops spread around the sur 

V, ¥2 ¥3 4 .5 fare of n iylinder, read by a fixed head assembly with • 

nurnber of reading positions The •anous tracks in this 
inbtance C) are .lected electronically by s•,ithing indivi· 
dual heads associated uith each track li, the itrc starage. 

Fli,ure 12 - ca) Individual core, typicilly 00 thousand' thu· inah•rlie material / in the form . a flat disc like a 
of ./ inch out·.ide diameter grainophone record and cont/uouh tracks are spacedl 

(b) Efware hysteresi. curve for storage around the centre of .tation in the Irm . circle&. Here 
=s 

an arni i·,intuining a number of heads aru •uspend. just 
M Single plane of co ine,dent storage. above the disc giving a read·out on a luumber of tracks 

Fi'ure 12 shows diagramma']raliy how the indikidual simultaneously and .e head is usually moved by a Gervo 

ferrite cores are drung to:elher iIi rmitnx to formn syst,·11, into di•erent p-tions to Aive atcess . differe' 

storage units Figure 12(a) IndirateN the individual set•,!f tracks core 

which cal be ....ised in a clockwise or anti·clockwige Thc 'sic elements which have been described before. 
direction representing a lor . 0 F.:ur{. 12(10 show' the are rrully :1 thatis needed to constructa compuler For 
hyster/is curve of such a ¢ore if maxnelized by passing conu:,unir•tion with the outwide world and for feedinN 

52 The Assor ation 01 4-61.,1 Ele©Irical Jr..akings 01 Suu#in Alrica PICCD0•in•9 1969 
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Information into Ue compuler, one,w more input•}utput 15 i,Kecuted. 1,1 •t cian be riutput .]gain for future use by t. units an• used Input units are NU:el punched c..rd programmer 
r,·aders or punehed paper tape readers .th perhaps r 

10]r ·I·he ·ty/'•riter dew]Dpmem of 
as a keyboa.1 inDut. AN output. line these general liurpose languagpA 

or printori, .oftwar< as I is eommonly known, lih hernme I 
tele·prmt», card .%,i,rhes and .ap,r .pe inajor 

ouT,Ches un£!ertaking in th'. computer ar,· uEed industry It i. trul / Sly 
(hat loday, the 'realest single fu'llir Whwl, ts threaten,nu 
. iplard thi applic ition . computer.9, is not the limit.i 

PROGRAMMING tions of the hardi'.are Ir the rhctronies. bul Ihe huflware 
nalnely th,• lack of sunli lent r•ener,11 purpOSe pronralimpl 

. ..r to make le computer perform a U]culat,on, Inic. are ·.·i.:Ilil, The computer ther,·fore only re21. 
Lt ls. however. neuessary . .rite the instruction' for it been,nes useful trigether willi an i·Ntens,ve library or 
This ineanN th,t £rst of all the problem has to be analysed p"grammes wh,ch car, 1/ used for the 41·,1,·ra] t,Pe of 
m det/] and all the ner,•Rsary calculations broken doul eomputitioll, requiral and which only requires thi input m lt' simple•i numerial stepg. A detailed set a of th© ne' data when probilims hal' to bi· Nohed 
Instructions has then to be mitten which tells the com 

Dut,r *up bY #ep ],ow to proceed with the calulat]•n, 
very mu•h in the samp detail and order as one •ould MODKRN depiess OOMPUT]NG XYGTEMS tlic keys on a lesk calculator. These series of 

1nstrucains, when wrltten down, has to be coded in term' Bi cau.ie of 111/ lark,e .. 1 diserepancy w.. exists 

.rth' Wor {1 con'gurations ./ch the control in the coli between the ,·entral processor o. tbr Jrithme.c e.cult, 
puter en' use for ./Irolling the operation: In the und the ],11•ut·output devices, it ]. customar> i. large 

ler emnputers, Lt was npoessary to code the 1nstrul %,itumN today to run the 6yston in what . Lalled a millt- 
•••• ]n tne exact format in which I is used m the control programme mode .1'11,4 means tlut I. tulnputer h• 
UO]t TI,L% was kiL[lvn as writing Ir, inleh'Tle languaRe and stored In his memory he•eral I proldemb on which it 

·.as I laborious tln•e consunling procedure In the operates " 'Unultal./.4 " .·hes, pr/gr al, Ines are glverl 
M•„dern eomputer. til• Inslrul·tilin9 ari· •r•tten in almOSt prior,tleA and 1,11· 4l·n,ral •ro•essor -11 tackle the I)n,1, 
berv daY i,Inguage Inside the computer Ls stored n .0 lem• wit], priority No 1 first and operate on th,4 until grainme which b •rp"nu.ly beer intten in machine such time aE ]t has ti, w:lit for information to be tra 
lannuage Tlili I,rogramme. can *de"t,In' the common ferred elt'Wt rroin the. memory n, fr- m in-'.,Mpuf 'luage instructions ./ perform the translation inside device At sueh a stagr, in stead of -19]nu fir U../.1 
the eompater, decndlng int' 4 inachine language vam, fer to take Place, 12 9* swotch t' 
Oi the py,ible"' 4,01 

t. P rugramme. This inachine language version of lili· priority No. 2 1. car > In ./h th: until sul, :tal· aa 
Drogramme can bo immediately run on b· computer that a delay occur' 1,1 Information here. ]t wi,uk, then swit,·1, 

PENIPIIEJU, .WDREs 

•*FDSgACH 
--{ill | Lrm_J 

«1 1 

23 22» 
1 ..f I on¥,nE I 

0310 
Cl.ANNELS ACC!9TERS Sll,FT 

miLI: I, or , 

Li.....1 

1.NG" 1 

PERIAiERAL CE•TRAL CEN™A• 
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F]wure 13 - Schematic i. a modern large scale eu][,pull·r hillii'g 10 peripheral 
computers connected via a [arge scale central memory . the lenfrl] proces,™ 
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to problem No S i[ problem No. 1 has not yet complet' is the large central memory of 131.072 words of 80 bits 

its tran/er In thiE way the internal anthmehe· umts r.an . the course of the ./.un /1 d problem, one or more 

be used to very high emeleney and the 01,11 inrr-r L. „erlphera] and control procc•sors are Iyed for h.h speed] 
titue taken per Indiudual ./ s only mi,mn,illy rn!,irmation transfer in and out of the @ystems and lo 

increased levold what it .ould have taken if it was run pr/v de operator «introl If the problem requ•re, si.n]' 

afole In (be :Imputer cant amhmetjc· speed, the tenlri,1 processor nia) be e,iled 

The internal housekeeping inside the couwuter 1.5 cn by a peripheral and control propossor A num >or (i 

I·:liy dole / a very sophisticated programme {·2111.1 problems may operate· con'urreT,tly with time sharing [ir 

the 'perating hystem. This programme which loMellipr the i·,intral i,tocessor 

willi -Imi· hardullri· rl,·rults :n the machine, schedule' The centr•1 processor haN 16 independent aritlinwtie 

the switchinJ: between problems, looking sc·verd] steps and logical units whirl, 01,1·rate roncurrent[> 1,11/· •rili• 

ill,i•,• to Aee Illure hottlenecks •re due to .calr and la tion of a problem Simi)arly the central memory ]6 

9}Ped LIp thle £41,·ration by readying the Informatirin M oreannEed m 32 loglcally Independent banks of 4• wordb 
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F'Muri· 14 - The CSIR's present computing •yster when fully expanded 

time for proturing This programme takes up •witi' .1 Several bank• m. be in (1[1['hltil),1 ./lull•EN,ubly th. c· 

large por(]on / memo/ and can lake man) ni.in yeats to by minimisinl, exei•ul][in t,ini· 

de•elop Without this programme oper.il: emeli·ntly. The eo[niiuling spel,1 uf 1114· cenlral .rocessor ':ITi 1. 
the hard/ap (f the computer ¢@Imot be utilized 10 juctud b> lookinF Ell thi folluwing The minimum ai•ress 

maximum ©fTect 

I 16 interestin: to look at the 'stem i·onfi.™ration of 

imp or * .ndern large scale computer'namely thi Y I Nw„1 Ked NDrnolla.'1•lic 
*.,0, 

en,itrn[ Data M,1. Within the 6000 are 11 indepenlent 1.1™161 Complin..1, c-Ingpo- 

i·omputers len of these are construct•(1 w]•h U]e per]· ENUC 1946 025 
meral and operating s»tern in lind These ]0 have 1.•04 1,5$ 

4,·i,]r.itt• menli,rle!, each of 4096 words of 12 b./ :ind 
ISM 70/ 1% 12 

m execute programmes independently of each other or 
IBM Slri. 1961 20 

the central proce,sor Sep ftgur' 13 The 11 th computer, 
F.rron!, ICT & 19•2 

the central proces.'ar, I I very hing, leed antlinictic 
CDC 6600 lg•4 12! I. 

device The com,non eteinent between these computere 
CDC 200 1,7 . 50-8C 

Table 6 - Increase in computer speed and economy oveY 
• 4 bit Ila b...... 2 deeadeb 
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time, i.e the time to extrad 11 selected word, of the contrW computers 4tch ure used for on·line applicati,in 
l"ntra niemory Is 6110 14,110 -beands. A full read-wrile where the j.•wth rate li neN,Tr 407 per ,Innum In 

Cylle takes 1.t)01) il;'11,1Npennls or I miero·Au·und Lond America atolle it ly eylimated that by 1980, 2054 . th• 
luddition of two 80 hit word, occupies 300 nano·beionds Iross luition:11 produit will b. iii computing machinu ot 

and iloating point adriltion 400 nanD·sceunds Multum. ine type lir unother Tri R.ulh Afrii·,1, the computing load 
Cation of twi, MO hit wards (noating Point) 1,000 nane· has steadily increase<]. und . the end of 1908 some 2,58 
4,1nd& Thi r.... lat ..e· commuter can theoreticall •mpuler, were (1151.illed und Annther 106 on order. 
add three mimon numbers of Ihe equivalent of 18 dee] 

FUT[,RE IEVELOPMENTS rn/(digitseach inn..serond Inpr,Icti•e th. will not lie 

ai hie ved, hecalue [he tr,inbfer o! the informatioli to and The =rriputerN e,inslrult. using relays were 
from the adder %]-,ireli•ble also and bulky The takes time use of vabes in the fir• 

The rapid ./,·iopment or •1/puters Is m.ki,tg i·lectronli· 111,whinc gair· Inoro thlin . 100/fold increase 

thelr uNe more economical anrl attracthe Table 6 shows in speed The rellability, Ilthough increahed. was st'll 

t],0 develili,men, uf [1,1. K·1,1,•puting po•er •tarbng 1,ith nol adi·qu"tr :ind large conting irstemE; were used [0 r:•rry 
the ./ 704 i. 1955 to one of the Inhtest coinputers away the heat mainly Aenerated by the thermlonic lw Aer 

Commer.,111> avalk,hle today The ENIA' ]s ine]uded ir lie valve' A fu irl lar,re mic'rn such as le -61 704 

for the •ake of interest Th€ figure should be t,iker, as un ui,ed by (]Sm until 1967, @enerated some 10(,Kw I. heat 

Indicalum ul Irends en/, cunee d I v•rtually im•us€lble The inwmtion I the tran.istor in ./* SrhfirkIL'. 

biompare twi• systems with one another on an absolut Brittain and Bardeen, introduced an ent,11·]I n·/ te·ch· 

1),isl6 ; it depend> to r ven ]Arge extent on the configurj· nology. creating a device which Duld be used as a c·urrent 

tion use,1 and the type of lirliblem considered It 15 note 1,11'Illifipr er ab a bwitch requiring no heaung ele.r,ent 

wot*. hrniever, that the economies liave improved by The electrical current :s conducted thri•,Mh .entic/n 

••Josl two orders of maNn•tude during this pc·ril ductor inattrhils by In[·111™ of electrons, or the absem p of 

Figure 14 shows diawram]•tically the configuratioT• electrons *d holes, lind the { urrent now ™ controlled 
of present hy voll/: .11]plled ti junLI]... Of the a . %nal)]V [arve ri•ilgiliting sy. 1,2 the m various lay./ . 

Irll---41 1 

7 1- 
. 

» 

..6#-=. 

k--20% 25 MIL-•1 
Figure 15 - Trandstor Ihip beft,re and after mounting 

•R ./ 380/85 5,>xtt·In :LS 11 WL]1 be when fully expanded ./ semic©•ducting makerlais Tranlistors were •ni,n 

I l' .... con/1;u/*n T.· eompul/g 19·8,1 at .e impr©wed to thi· '3*tent ..t reliabllitY af u very hilh 

./ had doubled every year for the Pa. 10.ars and ...rd was arinev'. a™, co,npulers with mean tinie 

thereiast.Il between fallures of inimy thous.'ilift' of houn nosignof slacken],12 off could lir 

"Oday ther, are Inor• than 40,000 computer' installed bull Thee dences wi•ri, extremely small comp,iral tii 

m the U 9 A alon' and the grov.th rale of capital inves'· their v ilvr con'terparts and very corupart i,re lt' could 

** *p- ]1- * Thi5 exellides the prouNS be built. 116 ng printed ,·ir'ult 'irini: firr 1/• oniectlnf: 
tile transistors and dioles with deyerete component:s Much 
a, rest,ti)h nn. condensors 

* 1,00!1 nanu'.econds arc i.* / 1 mi£»wrond A Figure 15 .110/6 1, transmor in chip" forni and 

Inlero.•eciind when :nounted on a suitable holder for protection. hand 
i•• milli•,i••11 iii a /·rond· 

•@nigir@ 'ar Wunls,Male Feklf"ldp;endprneming, v.n Suidelk• Allika Viri,g t„,qs, 1969. Dec' 1 .5 



* and golderi,12 into (he circuit 'he ' chip " referred resistorb and con,li·-rs wer, .Illi, fri.red Thus d (•nul 

to herels u,ually a 'mall ..L. mono·er.tal!]ne,i,]Lion plete circuit was now ..ble in the same container that 
or germanium materil inlo whieh vario. impuritir, .Ire preuouslv contained only unc [ransistor or diode. Finire 
diffumed to form the "lerent layers of 'emianductin' 16 shows .me 'b·nops in L·•nv•ntional form built on a 
inaterial .kh conNUtuteN the trall•stor (,r the diD,le printed circuit ID™rd lind bolo. the 5 cang contaning 

The next stage in the dewelopment follow,·d the same circuitN in iriter/,hiled form vt, ry 
quid. and by 11)60 le ./ Intourated Circull *11. The pr·sent suite of development 13 entering an 
announced in th• circuit al] the trans•.B .d le entirelv new ora nal,11'ly 11,41 of Large Scale Inteuration 

diode• uN. in a 8,94[op for example, las Infinutailured or LSI #ere lirEL· Iinnherk . components are lo.v 
on a sin/€ chip and in adation liy thi same pro(ess pl•ced on M s.n!-1, slightly 'Jir/,r ihip For example 

F]gure 16 - The 5 ean¥ at lie bottom contlinln!, integrated cireuilh l.iri ]]prfor'm Itil• 
slime function Hs the printe' board cireu]' :,bove 

I 

4 

h 

.i,J,13 1 / ...0 

Fipurr• 17 - L.irk' 4 11,1 1,1/.r it[N! (•iri uA adder for two 8.bit numberN. Adding tim© 
11] inlipin·,),Id. Pliy•ical 41.53 X ]19 thou, 

58 The # ial on uf Municipal Elermca LndulatingA r' •i,!Me·n Afrir• Proce. iAos 1989 .1 1 



ligure 17 shows win 8 bit addler whic]' 92,1 ./ Iwo H lilt ,ind result in mue'h 1/.· Inll„vnci· 0,• suciely tli,In 

numbers plus a carr»in. togeter ]n D nallosecond• hiday. The exveaed /]des.read au•oniation n.:ht 

TMS elrcult . 52 thousand. of an in• h widi· b> 119 thou· cipate a new form of de,ru,(·rel·y in .0 future 

sands of an ineb ]Dtt>. The inditidu.i[ switching efemenh H®e•er' strong emphasis h'. be,·Ta made Ihal events 

W 1!un the .irry· N.itches al [c s thai 1 nanolecond.' out,ide that or the Eleclron„ D,tu Pri=„ing area, 
such as Jocal and genersl i>01]lka] coT.flets• c·an reduce 

the re•abilit, of the [Meeast .ade 

A 504. reduction in the 'I..force in the ./.ent 
Industriei belliected l. the lati· 10@0's The re,lue· 
tien will 'rt!.Illy ,·1]mpi·nic,led for by %horter 
work]- hourb, tovelli,•r with iww ind,1.lrie-/ absorb 
the labourers, but rhe problem / unemptoment h 
expeited lo lie, muth Inori· serlou: m tile future Ilium 
I i' tolly 

]11 1111· yerir /101, .111...r Industries will he con· 

trolled . computers. Small Industries will n•t be 
aul-uu (1 t• 1111· baille extri,1, hut 11 's ./1 Kip"(id 

il• .1 1 ,..1 1.1 41·1'I·"&.I •11•• 1hal not many of these will OXi31 hy then 

1,•t,7•Cllu·N·1;i t.1 • '.1 •.11. Tile 121,•mG und 'hu·,iur EYsttni of lod,iy will, to i, 

•85.18*liali/19 1.r/· cxt,int, he hilin uver hy a netuurk /term In hli 
and •}11.rill,·rs by the early 1!JUR}'s. Around 1986, I 

9£1*#/3•/72&•• 
inajurly uf -Mihi>,•r• w. have lerminals where 
income Ls recorilid :ind :Lutomatically transferred to 

tax aulliorities Df l. direct iii% system exisls I. thut 

1 drill) 

'C'-t·.•:1:.r+i:.•:r:! i·i·r·.u.N I:·ICkE /4/·w · uih.In 1.11/4 now will bi cor,lrulled bv coin· 

puterls from lil?3. und! pulicing of indradual vehicles 

'.re 18 -Large· .ale inte,··atil. slorage unit. Com· by comblned radar detechon and eom[.uter remrd of 

parl• we of euoh cell uirl, 4·rimposed ¥4Uahon wil br rl,]rmil• b,·twi·f·. 1,I' und 11]86 
ferrlte lores id fiul,ide dl/mi•ter of 30 thou 

]n the late 1490" thcrl wil] be a wide,pred use I 
automobile autoi}iloE 

I lire neld of fast Mtorave ellis the .mr trh· 
The inffuence en the mei!1tal profeaion bi lei· 

mques milke Possible c•:tretnei> l'ompact and fasl slure• 

tronic data ,)]Nice#51nx ly expected I be extensive 
./.le 18 shows a 236 Mt •toral· chip having 1./idull 

Around 1973, pa•ems in maJor 110.pitals will be con· 

m inr•toring l's or 0·s of n X Hihousandd in inel]7) 
trolled bY c'Imputers, .d in the bulnnin' of the 

Comoare thr •ndi••dual t·ore·; having outside fJINmet,·r an 
19$,Os. a mNiorily of diletors will h..i• of .... 

DE all/,O 'housands of In inoll For vils cell, the read 
data proce. in# teir],ill. fur [,nel•ullatio' Cum· 

M i non·destruttlve and the resf'<'nge speed of eact• 
puters '111. at 'at time. 1,]ve re],able clia'nosis when 

$.nop. dissipntion 
about 3 nanosee·onds with a power 

ti,•· ph>s••1An inputs the pat1cnts' s,in,>tomii 
. dbolt 5 In.1!1.•att per hit 

Medicine. as well :i' 'ilher .lences, will, I. 14)83, 
These arrays ai·e nut yet c4,miner(lakly a,al•ahle B. 

A a well·established recording system 90 that 

•••Ufleturing yield will h•ve bi be impri,v• belor© Ihey 
vientinc and olher avance,! can be constal,U) up· 

compet© L coT,©ni,ra]Iy with marnob¢ cores foi 
drited and retrieved fruill lar,Jr 'Intr' 81. Also, 

ex@ruple One mani,failuri·i, howe•er. is conlident that 
al.•ati•n 'i lil>..es mn' an ext€... use ©i 

Ly 1971 the. will be se.Ing scnlicon'urt'r .IL·/.ries f, r 
cumpuler Aid,•(1 In·,trii,tion are foreseen· 

Just - 2 ct>n•s Der hi• At the turn of the• centurn I ]' expraed that eorn· 

/ 1/ i!]¢44'est// 10 note that ,·omputers are used to 
puter, .]] he just . commun . leohones or teld· 

[•u.4,gn the intrleate •ay·aut Ilatterns used in •he complex vtgon sets,]. pnvate lion. 

4./11/ reterred . abo. 11 10 910 ye• 200(1, "runie 419 prai'es'w 

With t.le.e teehnoingical .dva.es al,·eady /2.112 svitems will be 1>*,Jil nelworks of ti·rmillals ron 

t..... •tory.....sting '0 •peclate on wh. • nected to Morne large con,puter.. Electrome dma 

hupp„n b> the vear 'vo th•ilsand Ina recent publication proer.Nhing niail,ines %1]] be b#Ned In te¢hnolollt• 

of the [FIP IAG} a sur¥.by .e .m Parsons & other than today It is expe€td Illat Ju601· Ine•'ooric• 

-* * * *&·taSinn 0( the 8,·ininar File •U be avadabie bi•twee• 1976 and li• Thu com 

fIK. MaVe tlie following sper•lat·ons as to the (levelopmenl 1 „ters will als' be, slialler and faster Eren nickel 

and Imp•,[,8¢ions of camput•·rs up to this tlmt· si•e computeTs are expi•tted 

riral lill,ut to computerb iri pra•tic© will be 1)694]hl• 
computer Th£· * tley• lopment of id.·a•eed 

1!PI·./. ' eXpecled to aintintie 1,1 1]•e year 2000 I 19. Cards an(t pap<'r tapes wil .· 01!10ated .1 

I. .8/ lul 'IP• LI.Ii.Ir,9/*le./. In Suiu•like Arn. Weir gi,nou. !.9 Dell 1 .7 

.Inul 



that trme Ei' i all,ini,nication medium and lr,insm,ision ye.irs .inee ..'pute- were Grst introduced No matter 
of dah, by Idser ..LIS will be usual by !981 whal we may think, cninputers haw come to stay and have 

The future software will. re'llutionised 10 I larMe extent, be our way 4/ life already and wil[ do so eve. 

hi,]11 inl• iii[}re in the future thi· h,ird ware by hit f.• 1 01}04 11'1'i i [im[,ulers 
learning from their own experience will exist before 
i 989 d.70 5 19801// 1990 19. 2000 

In "e of the advanced le·hno|02>, Ih• 44'Tnput•r YEAR 

price iy expected to decred,0 by a factor of 100 by the 
end of the 1980 I 

Figure' 19 und 20 summarise 'hese .%·ul,itiong in 

nraphiea] form No doubt some of the·st ITI.Jy .11]pr•r fur 

't·hed but Inc h. only to t'Unbider thi' Ireiliendous 
...pmenl th• has taken .lace during Ihe mist 20 

- - 1. • 1,• - - 

¥E.. 44494 
I 

CONPUTER DEVEL. ENT' 

1 Pie*,6le ' ,"ol s.ill'el.•ly,nuen ed 

Cil ordec.ioied,/.i!. •Ilh •i, al,lug,n „nil 

'CCE==I I ./i,i, 

czEJII' i I ...|| pi,kgg• I|,Mle,icrid cir I te he 

I=ZE= g,icihed,0 i.:im.ue. 

c=ZE 3 8•,licae.allier/ ad••.4 shde rule .1,6 
*fi,5•I 

'·I 0 01,•p '0,6. compi. 
aMPUTER •PPL¢CATION' 

5 .'.i .... 
|} D lili„ f Ii.. b. li•IFIE •re• b. c6•pul.r 61 L. 6.156 en /1 4 /1.5.f »•1. 
' C.•ol /,0 a.1,n •i,r h•»h./.'4!•. 

7) C=rdh - p.pe, i.les - .·Ge u,l os . 
3].....d .ii.• Cemp•i.. A,J.din./ 

CA, /0-Mill'n.2'wl 9 „i-,1 

4 C./.vi.0 ri•,le..i:•r™r•cic B) O•.. Il 
]Irol#.I•• 6 4'i„g .....r' -•Il e... I. be 

inrluded •M pr,•depmdenlde.• -I.r 
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- In¢•• Lp1O'14 .r•4Jt • mn'd .„8 ral w h Igrg. ...01, 11. 

10 C.E. ers Irornin,Irlm ./1. r•pe,en,e 

'J Pp . ni. rdi. d.1 „' cle• ..0-'•.cd rador 11 ..2..r pl' /€.ra./ wilhooll. Ill' 

Fipure 20 - For,waNt . dr·•pment in comput€r teell 
' I ll I' 0| •le0. '¤/ Mg I le. Inel l•r €0•l.Ir•lien nolo• up 1(, the year 2000 
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OPSOMMING SUMMARY 

n Kort histories' norslu oor die ontwikke]Ing ..1,1 A brief h•st, i, 1.1 review of the develownellt of the 

die Ferste gre, rekl·flunris word gegee. Rekenkuncl]ME· lirst r[•Elt•,1 1.•"]I,uh·rs . given Arithmetic syneins and 

met.Jle& endiebelan.]kheid vill .]e bmere Ketallest/sel the mwortance of tip binary nuinber *are outlined 

Word behande] St•ombane vir gebrunk in numeriese and e·]reulth [lescir,bod ullich can perform numencal •a]· 

berekening· word beskn·f Die al,empne samestelling culationg The general lay·out of d.. computers I 

•an syferrekenaari .Dok die ro] van dir yer8killende describer and the ri>te which varinus subimits play, are 

Onderdel,· en die prograinmering uord geller Ine logiese outlined, as well ds the in*•rturlee of the programmes 

k....... un ·n mode'le :lerrenkenaar wo. behandel used The [ogical N>nstruction . r, illildern e.mputer 1, 

en die samestelling van I ':roilt rike:15121,81 g.ee briefly described and the· element.4 Used in a lar.. com· 

Enkele ni,we ontuikkeling• in rek©naerkoTn•ionente * puting A'Stem are *iven *ly •ome recent de•elop 
heskry' en verwagte nuvire t(,epassing@ vi,Ii rekeninirs i In'/ in the •rnpolent field art· described ancl fliture 

aangetoon app],cation of c·omputers is outlined 

.. 

•eien DIng v•n M n,48!m Eli•tr sornndernamngs .an Su del k A kn .irigting5 1909 D Il 50 



FINANSIELE OUTONOMIE FINANCIAL AUTONOMY 

deur 1,y 

IN)WAN MARTIN. .)WAN MARI'l]'.T 
O1%.E, H Com, FI.MT A., ACW A., FCIS. OBE. B Oili, FIMIA. A.C WA.. 1· C.I.S , 

Sladle.ourie•, Sa•hbur}·. Rhode%/· Cily' Tre,!burer Cily of Sallyburv. ithodes,a 

Die bes][aafde lasie, algemeen 1:04proke. bestaan the clvilised n.,1]0. 1·,inhigs broadly of mob, 
int g•·peupel. geidingamelingsm'jien en meneye,)]le{·lind,],4,(·Iii™'.,ind vapitH[!sl und whe·il 1,;41,11/ i 

en wa,ineer <11: .pcupel op uen of :indbir Ipts gi·. the mob wishes to spend monov for any pur/oser 
wi] uitgee, 1/n gebruik hulle die ge](lins/meling, it gets its moneyeollee·ting machine to borrow the 
111-ien Im die nodige Reld van die kapilahs I money it leeds from 'hc capitalist: who lends it o. 
lei·n In die leen dit aan le Kepeupel. ge...4 condition of taxing ,he mob generation aner 
..... mits hy hulle kan bet«' " 

Ren,in Ll](in 
(Ruskin) (Rusk.) 

1 Toe uk goed'unstighk ;,en:der i. on) hierdie Ier 1 W ·/ 1 received a gracto U. nutation to addre. 
.adering toe te 'preek het ek lie die u.nodiginx 'retix thi, Convenlion,1[lid not accept With alacrity Suspiciouh 
aangene©m ni: Suspiseus van dke da. dat ek gore n. from . r. Inwards [ asked myself preasely why I should 
het el m>self .... hoekom ek nou eintlik my kop voluntarily stick my hed Into the lion's den However, 
Iry•ill,>:Ilk in '/ bvenes meet insteek Persoonlike ydrl per*Inity soon (worpowered porion:,1 su@pkion and 
heid hel epter al .u persoontike guip•sle ondergekry, 1.11 thereafter I wand€red lonely as a eloud m search of 
diwrna hel ek Ink loop en wik on ... lor '/ mooll Nubject matter My well of de•pair knew no d... and 
till· (ind,·rwerp. Ek het gowHnhoop, mallr ©p dic randJI I wal uling under for 'h: third and MIttimL· ·.hen out 0, 
dimrv,in 1 •t die ulin.tcronde simbool viln Onar·11.inkiiklie,(1 the murte gloorn clner'/ the shinin' symbol of Indepen 
11,1 •i'r ']•,]/·rwer/d I...ik 'll·/. 

2 I.,iat i k llC versu]. om die vent•kerw,1, le .0 dal 2. Lot nic /66ure you Ir,ir,11·di.,trly 1]/11 1 i,/ n. ion ek hier lie met politieke onafhanklikheid gemoeid is nie 
Mn /5 'n vit.aan met drie rn ·dertig Jalir Idlik .id,•r cerned with a politic.,1 independ,·,ir Nor. as u w·ti ran 

vindin- in plaaslike bestulur. is ek ook nie 'an plan om u wAI• thirty-three year'g service in local wovernment. am I 
gorke ),Ins I probeer wen deur dit vir die on.fhank[Lk Roing to curry your favour by c·ruN.i(!Ing for the execuli,E· 
heid op bestuursvlak van elektmiteitionderneming. binne independence . electricily undirlakinuM wilhin the 
die beblrk .,in die NaN,ke owerheid op te nioni me Nee. 

per]meters of local government No, ihe independence f r 

die una•hunklikheil waaroor ek die stryd WL] aanbind. M 
finlins]Dle onafhanklikhe' Ur elektri.teitsondernem which I canilaign is a financral independence for eler 

- Inib 'n uiters reele lutonGm]' by d. -•1' lan tricit> undertakin. - I very real .nomy in the· prevlb 
'21],ihile n. insierinK vir IIire'(!ink el ' /1. ikki·ling ion of '*a] n..inil· for exp.•ion .ind devt·hwrnent 

DIE PROBI.F·EM THE PROBLEM 

3 lit 15 nikli ©11.WOOnS ne, eintlk . dit dll ...le R h I n.t. I.u:.al, in Fai·t. it i' most usual. [/ find /n 
loop van Eake, om b. die onderon.ikkelde· 1,indi· uin di. the les.er€levelop€(1 countrkes of t. world. and I include 
wereld, en hierb. sluit ek die Don/,r VaNt,·hind In, . the Dark Contment that whi]/ there is an u....an[[ 
vind dat terwy! daar 'n drinMende en toenemende be i•ier Iniri•uNIng,wed for thi•i•xi],1,1.Ni,•n of power f,wilii],6. 
hoefte aan unbouing un kragfaEilite,le liesta,1,1. [Iii i,m the al,Lil.ilile• volumr . clip,tul An,inee Ls in in,i·rM· pro 
vang van die beskikbare kaintaal lit n oingeke,·r m· v·r portion to that need In more civilised countrieh capita 
houdinx toi d' behoefte stan markets pro•ide the fae,lity for obtaining finance bilt. 

In the .sence of such facilities, then it I ugually thi 
1n die beskaafder Inde kan daar van de kapitall[Inark 
fasilitette gebrulk xemaak word om linansicring le bukim, Government of the country which Is expecled to provide 
maar waar hierme *eite ontbreek, 19 dn .woonlik nnancel e industrial expans- In sueh clrcumN,imi·es. 

dil· ht.wt '* wic daar ver•- word 'In litbreiding /11 .ii,d liri.uig· tlit· htate's hudget has to accommodate a host 
nyuerheld..1, d I fina'hier. Waar Ilt dle Meval I. i·n of e,selltial 'emands. such as schools. hospitals, Pub. 
unld,it Ilidhilaklike· dle,141,· van ulteentopende aard souh 

office, and reserv©irs, it is most unlikel> that the require. 
sko],· lin•ilitaler |p·riliarr dienhte en reservolrs ap di• 

ShliltNI,11#rflt].N :Ell'yh IN LS d]1 0/Waarbkynlikd,1,/.1.1/ ments. the power 1ndustry will besatisfied to the extent 
aan die vi,ri, iste, van dii· ki·,INnywerheid wild€ion sal word recommended by responsible en gincers and consullan/ 

.,1 Thu Ii,utill, 01 M-c. Electrical ..itak,M..1 .1..n Alrica PloceMdin09 1% //1 1 



1. dle mate waarin •erantwoorcle]11,1· ]Tlymel. ell kul This state of Imbal:lne' lend·; to become even mor: 

Sul•nte dit aanbeal acute f. thoge circumat./cls where In'rall' the Invern 

H..: onewewigtige toestdnd ne' rim ./I neer akuut ment raises the lan 'lance· fur i. o.n :ireunt and then 
te Word i. d.ardle limsland®wde waarin die regerin. dir 

makes a subsequent .illocation to the Ministry of Lo,al 
Relden•n• aanvanklik 'ir e,E• rekenin' .Igan en dan 

Government which, iii turn, 11[•purlion#e funds on a daarna n ..enning ./.die Mnisterie .an ..... 

hestu,irmaak •at©p sy beurt hie·r•e fonds op '/ behoef leed basil ti• the• le[·al 41'll, ril,•b '•unmn g und/r its win' 

legrondslag Inder ./alle bes.re Inder s> '[eurl. 'er After the Iceal auth... has set(led its o.n •1]0/.ions for 

dee] Nadal die plaaslike be;tuur xy 1(11•kening& aan die) tht· Gevier.,1 dep;irtmenb of tile *],iration, Ihe re.ultant 

'0'58,110/e departernente e an dll· Morporasle gemilat< imot„,i·nt to t}11· 11]ectrinty Depart,Ii,·nt usuully falb. shirl 
het, 14 ./ 1:evoiglike toe'Ennung •an die Elektrisitels 

al iii·,·ds 
departement gewoontik te min orn In dir ware behoefth 

te voor.. 4 R. rien if ./luale Inan .nance w. to be freel> 

4 M.. Nelfs al sol vi.1/lencle imIdle•ing' v. el•k a.lilable· for electricity under'kin. v. the agency (if I 

&/baar wers 'l, i·lektris•teltsonclernemin. via dle bopill.he.ill·. money imirket. lite're are minv other sound 
ka,iaa[ •an 'n des(,fistikeerde geld•lark. is •laar baw ander 

rea:ong why., Suppb Authority:houldseek to maki 'thelf 
Rorie red,il; w•arum I ...4!eni»#sower.' linet pro 

s•'tfsuflicic·n( [I ¢he wippfy / cal/! 6/aree, beer uni hornsel[ selfonderhoudend te maak in die vnor· 

blening van *algek! 

THE OBJECTIVE DIE DOEL•'IT 
5 /111· Frn/,ry [illecbve of this essa• N to urg• the 

5 Dle primer' d.elwt van hierdie refer.t is n. na 

aruk t•· 10 0/ die beh©efte ont•n wirdelikeplan aan le pak nee,1 toembark upon an orderly plan for providing the 

S die vorirnt·ning %·an d. .root.te deN van ontwlk· m.,Jor part of /·.eloI"nent fnance frorn within the 

In,Nield vanult ele bronni· va• me ondernerning self r[·sourte·% . the u nde'l kill': /5.If 

CURRENT THOUGH'r 
H[JIDIGE GEDAGTE' 

6 'n Mi·ns hocf nii• .er te hoek om vorirtreflike steun 6 One dles not lia'e to wander too fur afle](1 to .nd 

pr m. PIe],In. te Ind lie, In /59 hel ninr Eugene eminent Nuiwort for my advou·> In 1959. Mr. Eux™ne R 

H Black. Pres/dent 'an die Intern'isionate Bank vir ma©k, President of the Internationa] Bank for Recons,ruc· 

kekonbtrukst•• en Ontwikketing /0 60!gende perlin,·ete tion and Development. inale the fmlowing Tierlinent 

...kings obwrlations .emaak 
A st'/dily lip,rirhng Guil.]y Lif e.,enlial public 

2/ Gest... litbremende wiorsiening 'an nood· 
unla> servic·rs . a re[winte of econ©mic growth 

Naaklike .•penbare utilifults€i•e•b· I vandNn 'n 
in al] under·devel©ped countries coday. Over the 

vereiste vir ekol•,imiese groci rn alle onderont 
•ext decude man, thrii,han• of dollars in capital 

Wlkkelle lande . die wilgend,· dek•de sa[ baw 
for these sm//6 mul 1]e round There ih simply 

duisende dollar in kapitaa] vir lierde dlenste g 
no practica] way lo ralbe this muney Un]*SS a SU• 

vind mort word Daar is eenvoudig Keen f.Faktiew· gtantial p.irt of t Ls Ment·ratd by the utilities them 
mamer om hierdle geld te vind tenby'n Mroot h-· 

selves through ..lati· e.rxes to the users ©1 
™lhew! daanan d•or die utiliteitsdle•st£• •elf 

their Her,luel 
vork. lurd nie deur verbru]kers volloende ta 

rie,ve te vra •ir dienst© wat aan hi[ ge*el 6,trd The Bank hub hee• frilrfitiring Ihfs; point Mi a long 
time We have held that it is *er©us for a 

le Bank het hlerdie stand.unt al 1:er,lime ty' 
developing countr> to be ..in.nta] or politically 

pehull' Ins h. gese dat dit 'evaarlik ig .r b expedient 'bout things like railrnads and power 
*elende land Dm gent,menteel te we. cor p[Inls: that ]11 heies baL•·c on these attitude' only 

I . politieke lor.rwings voork.ir to .ee in aance create an intelerable drain on the savings w]Kh 
'Punth"de soos spo„rwe# en eleklriese krag•ns'al· are the lifel,lu•d of ru·ry Lounlry : future pros· 
lahies . dat beleide %atop hkerdie bes•ouin' ge perity We Ii.ive gaid that ader]uale ul]IiI rates 
RY"d is. lewells'kied net de reE:erweg. w:t die 

especially Mnporta. in a cauntry where there is no 

van elke land se toekomstige v,elvaart is, und]:ag organised e,lpital markit 
Ilk uitput Ons let ..dat voldoende utiliteit[· 

tarlF,ve veral hel'Rril is i. n land wa;ir daar geri By dequa. ' rates /· haie· m•ant ra(es whidh 

.Oruse€rde .pltale mark ,% me enable utiliti•b ™1• Unb to eu.r the re,U cost of 

their services but u[:,0 to retain out of earning:I 
·· Met void•ende * het ©ns tariewe bedoel 

•Alt Utiliteite nie net In •ta•t stel om die war€ k06'e substantial sums eurh year tu /4 finance the 

•» V•,en,g,ng .0 Mui..,p•,o Eleki, i.uit•.*ming. vaA Suidelk. Aillka Veir,q.. 1969 -I ) . 



van hill dil·nht, 4, dek me. maar ook om uit Yer· i.•11•,un. whiA inevitably will be needed to 

dienytes alke laar substansiele bedrae te behou oin bustain future gruwth 
te hu·lp rriel {lie finansiering van uitbreidings wat 
nnvi nii.,di·lik nedig sal wees om toekoinstige aoei And we have made no distinction m advocating 
vol ti, 1,•.u En w.rons op voldoonde tariewo .el. Tat,·G aan· }ietween privately.owned and 

dring h. ons reen onderskeid Retref tussen privaat publicatlyowned utilities.• 

pn ...1/liecrde u..le nie 

7 Die mcae val u h. seker'n referaat Kelees wat 7 M ist •ir yn,1 will 1•;ive read a paper presented to the 
in JurM 1960 v©or die Wereldkonferens e lor 'rag or World Power Conferellee in Madrid during June 1960. by 
%]cning in Madrid gelower & deur A. D Spot//ood, Hool A D ..016./. Chief Publie :Unt]es Division, Inter· 
vin die Publieke Utiliteitsafdeling van die, Internas]onail mitional Ballk for Reconstruction and Development. I 
Rink vii Rek•truks. en Intwikkeling Ek het hierdie h.-1 /]wuy, consider. thi essay to be outstanding in .s 

refer.Lat nov alt¥d beskou as voortreflik in sy waard' asse,slrient of fin,inee' requ•red for the lower .me : 
hill// 'an ....sles wanr dit op k. oorsielilian more Inirti,·illurly. its outlines for the generation of nnance 
trir,lf=. is: veral omd@t dit die •oortbreneing van frurii within the Industry itself, make it a sine gun non 

•ansies •anuit die industrie hen ornlyn, maak dit dit n for the departmental iibrary The author s.' , 

sine qua non vir die departernenteie bibhoteek. Die 
sk•wer se · 

„ . 1./. m. nie·bestaa/de of beperkie kapitale If counties •th n.ne.,stent Ir limited capital 
111:irkle un boperkte verin©0 0/ in die bulteland te markets and limited ability to borrow abroad 
lern, lie stlatmaak op regeringsbegrotings om vir i.1, a not Jepend on government budget' for their 
fonds• vir uitbreiding voorsiening te maak nie funds for expansion {and . most countries this 
(t·n iii Ilie niee•te lande behoort dit die d'.!wit in be their goalin the reasonably near future], the• 
in dir afyienbare loekoms le wees). hoe gaan die how is the capital to be obtarned·' 'rhe am,i.er is 

][apitaal verkry word·' Die antwoord is dat 'n thmt. a vi'ry Nubslanlial part of it ihouid be earned 
Nubstansiele deel 'aarvan verdien nloet word deur by the utilities themselves through adequate 
die utilitene self deur ™doonde tariewe te her cha™es iD the consumers of electricity An ade 
-n verbruikers .an e.ktrisiteit 'n V.doende quite rate 01,1/11 prov/e slimek·/1 reve/UL,6 to 
*Elri. behoort genoeg inkomste te voorsien om 

(/ & werk-, on•rhouds· en administratiewe (10 cour all operliting, ma•ntenance and adininb 
kostes. belastings, rente en waardevermin· trative expensci. taxes, interest and adequali· 
deringskoste te dek de,ireciation irgeb; 

(1])'' surplus ie skep waaruit -Ik'kie Foorsiening (b) create I surplus out of whi,h suitable prev' 
Iwinank kan word om alle lenings teru2 te be· lon rian bi· 11,ado lo repily all loans in bo far 
W in soverre as wat die periodieke skuld· ah thi· 1,1·riudic Eirliurti/iltion Payriwnts (hereon 
deiging laarop nie gedek word deur waarde are not •overed by depreciation , and in addi· 
¥'nril,Lder,18 lie , en daarbenowens on, 'n hon to set aside an amount sumcient to cover 

genri,·ENE,Jiii· bedrag ter syde te sit om ·n rede a /·a:linable· p,irl of Ihe cost of futur' 'linn· 
like dee] van die koste van toek/*tiye un SIOTI 

bre,dinA. ted. 

8 0. by le Vere'lle Kon.knk te kim die lor 8 Crossing to the United Kingdom, the original 
Npronklike st•lutore verpligting van die genasio,wliseerde I.,tul,iry ob'.atian of the nationalised Electriaty· Supply 
ELECTRICIT• SUPPLY INDUSTRY was. net soos in die Industry. In eummon with other Sta»owned ]ndustrie•. 
geval v.in :inder slaalsbeheerde Industriee, nte alleen daar w.14 not unl> to contrive to meet the demand for its ser· 

•41 be{18: om te voorsien in die aangraaR na sy diens OP v]G in the most emcient manner but also to so condu¢t ils 
die merb doeltreffentle Inuinier nle. maar ook om sy besig· business so that o•er a cycle of years the finances would 
held so le belicer dat die •nans,eb oor 'n sik]us van jare break e•en, after making a contribution to reseries· 

kle' uilkom, ./. 'n bydrile toi reserwes gemaak Is However, it subsequently became necessary to define these 
Dit hot eNter later nodig xewurd om hierclle brea vereistes hruad requirements more speeinically and. in 1967, ' 

meer spesillek te omlyn en in 1967 het 'n Witpapner oor White Paper on the Financial *d Economic Obligatiold 
die linansil!1(] en Ekunul,lit·Ae Verflliglings van dio of the Nationalised IndustrieB (Comnd. 1337), made 11 

'ena•tonaliseerdr Industrier (CoI:]nd 1837) cl/ baio very clear that the Indus. should aim to balance their 
duldelik gemak dat die, inclugtriei: di[ us [1®]wit moet accnimIN wilhin a e>ele of Ave years. aft,r pro•dinA for 
ste] om hull rekenings te bulanseer binne Isiklus van intir,·bt alid duprecialion on historle c/6 
vyf juar na voorsiening Mr renle un walirdrri,Indt'ring op 

stor[©be kostes. Pri,vis;lon Voorsioning behoort ook Ne]Iniak le shou](1 also be made for the difference between 

ord vir die verskil tussen waardevermincle]·11,6 teen depreciation at historic ./d replacement costs, as well ,•S 

loriese en vervanmn:skostes. asook toekenninis ai• 'I .ilions to a reserve . order to make some contribu 

e2 The .*litie. 01 Muric,pal El•ctriual Undenakings of SM-n #1• horr.... /69 
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reserne oni 'dr•Hs le m.ak lot lockornsl]I: antwkkel· .ins to.:11·ds future develop mint outlay and a' a safe Lngs.itgawe el as I bevoillging teen sulke toev•'Jighede guard agallst such contingen, ies as premriture /1./s 
'004 •roeglydiKe verouder••g eenoe 

9 In di· ... 'In die e.ktrisileihmduyfrie is die 9. In the ease of the electrical 
8 indwitry. thi· initia 4'ank ike finansiele dnelwit gestel op 12 4% - d w b •nan©]al objertiv. (tari't) was ... ]2 4.4 - that I 'Oar fake,re goos die rente en waardeverminderingskistes ti, gay, before deduct• the interest and der).tion a(Retri'k word, moet dle brutn Inkomste naastenby· 12.4% expense fautort lile gross inconie show]' 
en ilpproximate die ge]T, iddeide netto bates wees . dallrna. en ten %]•yte 12 4% 'f the a•prHIe it ass,·ls , subsequent'h and 'An teenst,lild, het die Minister •an Elel,!rE.iti·,1•viN,r,1.11 despite protest5, the Minist,•r of Powi·r increayed thi, Ing}'ler(!JF hn,Insiele, l!001wit van 12 4% Int 12 »>2 verh.Jag A ci.,1 objective From 12 4% to 12.9% in respect of thi· let betreklting lot dic I. 1967 - a Hoeve] dit me years 111(17-70 Whilst ™it Aermanp to the theme of thls betrekking het op dle lema van hierdi,· refer," Ile, " dit pliper. it 13 worthy of nat• thE,t during the twelve y= 
noemens•aardig dat die wins geduronde lic twfullf mor ]H,55-67 the retu] 11.s ranged bi·tween 9 7% tuss, and 12.5•. 

n 1955 - 67 gewisse] het tussen 9 7% el 12 ·3% 
10 00! '71 tydperk van sewe .ar het .ir .elltrl,Ii• 10 Over a p. rlod of seven years, the Central * luthor 

Id en clie Gebiedsrade ·n net[0 sur• . an Dnge ity and the Arp:, Boards ace,·iled a net surplus 
Veer al™Hunting 

£0• milioen laat opl©op op ·n totale inkor,ide van Ii, apprl/'mate" £60 million In an ae.egate ip'enue £1•8117 miljoen oor dies,IMe ty,lperk - ·n gemiddelde liver tlie •ame perjod of some £1,897 million - an avernge Rrens van 'n rapsie meer . drie persent, 501™ •n]. margin Slightly in exceu lif 3 per eent, and allocated [hus : 
onder•er.9/ 

Sent•al Respr•·efr,i,45 11 D Central Reserve Fulld 11 0 
Cekomb,noerle Gebiedsreserwefonds 107 Cembined Area Reserve rund• 107 

Belastlngs2egerwes 16 M ['axation Heser•es 18' 
A&0•·u][ende Reserwe vir Waarlevermindering Supplementary Reserve ror Deprecialion of Fixed 

•an Vaste . 1,) 5 Assk Bates .. 105 
•D'°hon[]te Saldo op Gekonsolideerde 1nkumstr Accumultd Blance on Conso]Mated Revenue 

rekening 95 Account 95 

£.D N £803 

11 Huewel let.winw van die Verenigde Koilink]Dk 11, W]]]lst thi Unled Kingdom daaro. iegislation in&,Els that 
landrlng d. v.,dlende loorsiening gemal. Inlet adelle prov]sion shall be made Il· 11.· ./usion of 

•rd vir 6, Ln']uiting van rente en waaNIeverm/der/g, i/·re·it .Ind depreciation ch.Irges, ils well as a reserve Iwo. asolk 'n reNerwevoon.ig vii die wisseling in i,rnvision for the 7//ation in depreci,ition bawd on 

Wa*evermindering gebaseer op histuriese teenoor ver· historicai versus replaement criA, where appears to he ii'i 
•angs![oste, wil dit Vo(,rkom asof daar 2"l] ware wetsaan real leoslatory insistence on a 
drane ium[,ulsory Contnbutl,1,1 

Ls op 'Mwpi)" wrae lid •·'ennar,siering pan die ** innane,ng Of Re indu!•try .ind il seetn' ta. 
]ndustrle nli, en hierult kan 'r menb .Lfle] dat *an: to conclude th,t [he extent of Vdn any voluta•, contributions 

8/1,0 Vrywillip hydrae oint],k volgens die »r se tend . IN• delern'.ined by the resu•t of thE· ycar 8 tradrng 
i handelsy fers bereken word. eerder as on, volgens • Rgures rallier t]•an a prepl•nned contribution 

./plande Program by te dra E. d,ik ./r 
kon da@r H.. e•er, 1 tfunk it clin be c,Intended aang,·voer word dat selfs die .ena •onaiiseerde 111•U• Illat ,•en the nation 
4 ahled i.dustn is mindful of iIi 4*8-29 oblig.lion 10 verpligtingon, *we fondse Al·nerate v·in 

'. elli(al full from .ithin its . revenues. LnkOJnbteS Op te bou 

12. Om 12 
tot Rho(les,8 terug te keer I Werksparty Retur.IN to .ildem. !9 a Work,/g Paly was 

I Nolember 1961 deur die 'esty/se Feder:le Minister appointed by the thon Federal Ministrr of Power in 

van Elektriese King aangestet met die doel om r =1 te gee N ve·mi- 141§1, Ini· tile purpose of adviS]ng on the . Eler· 
v•rband met ./ elektrisiteitsverspreiding In Suid 

triely Diatrihution of Rhodes' Southern 'hodes/: it reported D]e liggaam het in Junie 1903 verslag eelewer 
©1] ek hack In huile 1@63 and I quote hereunder ']W hier from Its Lit die hevindines jan linding,: 

i. 84 -84 Throughout the Oor die hele wer,·Id word die verkryxing van world the acquisition of 

vall bultelandse kupitial w ontwikkeling'doel· i·xii·rnal capital for development purpos. is 

eindes toenemend moegik en een m de hoofredes becoming increasingly dimcult and line of the prin 
.ir Me·rdie toedrag van buke i. die groeiende gp i·p81 readons fur this state 4/ afEaira • the growing 
bruik 'm meer en meer industriele bedrywigheid t·ustom . tranhfe.ing mi•re and mnre industrial 

I. rege•Ings of k.•ie.re. ringsbeheeroor 'pl.. actlity to .ver/menl or quasi-government contrul 
Dit wo. dikwels in wetgewing wat die werking I is trrilil·/ly found In legislation governing the 

DI 
.-9,/ a . Mull' pal/ Ellk/rlile t...Brle.Ings wal Sui•elike Al./. Vel g. g. 1909... 8, 



V.•i blatuter,· r.,de of kommissie' beheer, gevind n[•cratii],1 1, latutory boards or com. s••ns thal 
11.,t hullo bel.iN word mot die pli: om dienste te they are Juarged M Ihe duty / providing bet 

vi][irden i,solider wins . verlies." Dus w•rd elke vi•.s • without profit or .." Thus. each under· 
underneming afhankllk unek•terne hronne wr » •nkind •11·ui•,12. ennrely dependent upon externa[ 
unt„IkkelingyklinitaaJ [Ilordie iendolls word erken •ouree f,ir ily development capital. Thil; trend ]' 
deur Ii<*ane soos die Wereldbank wal, 6,1. recox.«i . bodies like the World Bank who R 
herinner sal word, daarop aangedring het dat dil will bri m ed, insisted upon the Fed•ral Power 
Facrille Elektriese Kragnad '. groot dool van sy Eear{11. vidin·: 1 ]arge proportion of its future 
Melionistixe kalmaal uit inkomste moet v=sien i·,ipil,11 frnli revenue The nat/nalised electricity 
DI,1 1:enagionaliye€rde elektris]teits]ndustrie In industry in Brita n too now pr,vides for the crea· 

Itrilt inje voors•en (*]k nou •r die skep? ng van tion of subsiantial capital resenes and may well 
"Atmele klip'ta.!re'Mes 0/ max heel moont be· Ible lo bc'ome self·supporting in this wai With 
lik ]/ staat wees om op hierdle nuinier binne die in the T,ext decade 
vo]Ew•de dekude selfonderhoudend I /001 ·· 

85 Gindlit ill' Werksparty val mining is dat ele . Bil se the Working Party considers that 
von,91,·ning 'rin kal,]1881 van die ultersto belang is, hlfhent.rullon of capital is of vitalimportance. 
stpl hy voor d.it welgewing Inxeste] word om le I recoinniendsthatlegislation beenacted to ensure 
virseker dat hierdie praktvk binne on@ elektrisi t}idl /·11 4, practice takes Nace witain our ouT. 

teilsindustrie in werking troe vir o.wikkeling. electricit> industry for devellpment purpnaes. The 
dric]L•]ndes. Die we,tvewing nnDet die Elektrisiteity· lepislation should prov]de the Elettririty Councd 
ra.id van inaxle Loorsien sodut dll van ondor with powers to reQulre undertakink' 50 tn desig• 

mings kan eis cm hulle tar]€* 1.0 te beplan dat their tariffs that minimum proportions . annual 

:Z: Innum propornes van jaarlikse inkom@teS DpS} re,entle are ...... for the purpose of cre.in} 
.l wei met die doel Im k.pitaa'reserwes te elipita) reierves to assist development programmes 

skep vir on,•,ikkelingsprogramine %0(Lit die indu• M} that the indu[:try will eventually be able to pay 
trie uiteind©1]k in stuat sal we• Drn in h groot for much of its own development Whilst the 
nulte vir y er unlwikketin. . ... Te./ dle prevaion Di .Dital fundB irorn one Nource nan* 
vouniening v.1,1 kup,tulo fondse lit eli bron, naam. through the respons•ble Ministry -Inmended in 
1]k deur die verantwoordelike ministerie (aarhe paragrE,pl] 63 of this reporth would automati©alb 
ve,·1 in ••aragrnar 63 vHn hierilic vers]ag), out© aliwn the period for th' redem.on of loans our 

m;,ti••s die tydperk vir die ,.ereffening van lenkngs proposed institution of a system for self·generati(,n 
sal rix. •ereis ons •oorgenome stelsei vir (he voor I capital requires. too. that such funds shall be 
bicning van kapitant dat 4/6 fondse viorge'kiet sal advanced in the form of ..st·bearing loans for 
woN in die ·,orm •an lening{5 {wat rente verdien• thi· pul·(}I.,4 1,f abosts. the period of the lonni to 
•r dke aankoop ™1 hates Di• * erk waarwoor e(]incide with the 11- of the asie' St,indardized 
die len,n• aanre,<aun word. moet dieselle wees period. of Ime shluid be laid doll for the 
2. di. .aar...die bates b#u lord Ge@tan· red©mrlion of loans for different typeE of assets' 
daardiseorde ty'perke m net neer,0 0 word vir die 
deming •van lenings vir verskillende soorte bates" 

13 Laut ek d.armee vols/an 4/ teen die al. ond 19 gume it n to say that against the background 
van di· vaormelde dokumentme, dit duidelik 15 (lat die of Ple f·©reg©ing do•mentation, I is ewrli·nt that the 
hepatinc {im voors,ening te maak vir ele·.anskrinal 'an. €lrtermination to provide ae.1(aanee (rum #1- an 

lit 'n onderneming hot·]temal gegrond, heteken]/l en undertaking is well·founded, purpo.seful, :ind ini,4 fars€e· 
verlicIde .in sy doelwit ]nx in its objecti'e 

HOF KN WAARMEE WAYS AND MEANS 
14 Dit ly /·en 1 wyfi'I nle diLl 'n meer bevoe/de per 14 No doubt an abler pen than min• could 'prinsor 0 

•oon H& ek 'n verskeidenheid .n metodes sal kNn voorste] elet> 01 methods for the internal generation of 
s 

capital 
. 

r dle interne voorsieninEg van kapitaal : ekself moet daar for myself I can do no more than =amine .* :incl mi,ans 

ee loislaan Im mani{·re en middele te on,tersoek binne within the U[ilitg of nly own eD:Der(unce and the tim,· 
: .Ee: 'uperkinge van my ele ./aring el die tyd wat by ./.able to me on this occasion Accordingly, I restril 
erclie xeleentheld 11,1 nny 1)1'6kikkin1 ]5 nie Daarom my,elf to three methods. 

eperk ek myself tot drie mcides. 

KAPITAALANTWIKKELINGSFONDSE CAPITAL DEVEWI'MENT FINDS 
15 0,• 12 Ok'ober 1!,57 w;]·4 1 ·k 'erantwourdelik vir (lie 15 0,1 the 12th October, 1957, I spon@ored the cre·ation 

skipping van indmiduche kipit:alontwikkilingsfindse vir []f individual Capila] Develolment Funds for each of the 
elk van die Raad se grool on.lcrnomings. boitaande ult d:e C©uncirs major undertakings, com.#g lair Fund· 
Tariewefon., die Elektrimeltsfon/' die Waterfolds, en WE,/tr Fund. and the Liquor Undertaking or, as it is more 
die Drankondenemink. of. •lifis cli( nuN·r *m©en n #inmonly /[1%11 n South Afrle.i. Ihe Bunt' B•·er 
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Silid·Afr,1(41 lickent| Ls die HuT,tneblerrekening Daarop Account Sul>.rquenl nniendmi·,114 10 11,e African Beer 

"'Mende 9-glngs vall die Bant,ebierre/,1,LiE·4 let m Rogulations .1]401 uni.·r] riw In .id.ie. le the creation of 
•ird[ in %(aull •Stel om vo,irs,ir tik te maak vir dic ski·p & African Hous•ng Devefop/1-1 Fund in 1961 but the 

Ng van I Ontwikketingdond• vir Bantoebehuising ill use of such fun. is rrstricted to the prov,4011 of low·co•t 

1061 inaar diegebrulk van sulke fondsoish*Derk told•e *ng 

v00:'sien:ng van hehu•sing teen [ae ko•t,· 16 Tweive ye• 1/Ir. as al the 30th June. 1968, the 

18 Twalf 'ar later, op 81) Jume 1968, hot dir ond, i severril Deve·lfip/,en! Fun. containell d. following 

kle mA...hnEs{Inds' die :/Rende ha(ang© ..... 6,•1•inee• 

Fond' lalpil.In Vo. kot Fund -e,ih i Alanees 
£ £ 

Tarl.1 21% 000 85,()01) 210 000 .fi 

Ranto'·inkomhterekening 46.OOD 12,// Africa'i Reve/Lie Acelitint 48,000 12,000 

...·bierrekening 539,000 422,000 Afri, an BEN r Arrount 5Ro,(lu)0 422,00' 
Banto• vireby/sf©nds 187,000 54 000 Afric2,11 Welfare Account 197.000 84.000 
nettr .Gfon ds 884.000 522 ODD Electni i. Fund 884,000 522.000 

Waterfon ds 300,0•0 181.000 Wider Fund 300,000 181,00(i 
Ba•Lt..huisings•onds 34[1,®0 5.011} African Housing Fund :140 000 51.- 

£2.524 000 IL- £2.524.000 £1,337,00 

17 Tueekmy.ad .an•espoor hetowhier<li• brollne 17 When'rang//Ci,uncltecreatet'. Boure,·In[ 

Vdn Intorrle Hnansies tr 3.kop, het ek tnekomstige groel g internal An,ince, I •i,·ualised future groi.th via three 

drie ineglnlsrne·sln voon,itslg,»tel Eerhtens was el['n rn'ch.ini'.nns. Pirstb, I had been conct,Med for some time 

tydlank bekonimerd oor hoe die inkoni@le *at u]1 die •rr past 'L'lut thf· equl/, or rather the •nequity, 'hich ra• 

koo> val bates. billikerwy' I s dit Inbil],ki·rwyr) arise w}len at•n#ne forthe proceeds received from the 

vi'rkiaar 60• word 4.-5/1 of 'LSM·14 

...2 Orlk'en l. imirdle ka,iltale 'iecvallert]16'5 gebruik orn Pre,v,Dusly thes,• i·,irm;,1 windfalls had been utilised to 

le'in .kuld.an d. betrokke onderneming le Kr reduce llc• lo,in debt Df the particular underLakin,4. there 

inder en (im sodoende die ink,inistehekenin' die or,re' hy 'ving rew·nue 'cei,unt the indirect benefit of the scrap 

tre•ikse w•]rdeel te i:er van die oor.5kotwiiarde van bat€b value lif asbeth by redui·ing either the annual repayments 
deur 6• ike jaan3kke terugbelanngs Gf dw tydperk van Ir the P"r,Qd Of repa•ment The •a5le •unda„•••• • „•y 

*M,"·tal,nE le wrininder rio grondoor#'71]6 * 9% thin]¢114 0 to avoid ']]ferring thi· outright hen,·m of 

Din te verhoed d. die rekining die re•treekbe vourdeel the serap alue of assets opon rew€nue Iice·o,inl and r,,ther 

ultdieoQrskotwaarde the 11•Unclng of vAn batestrek, future en mi, dit liew,·raaii to retain it iii eupital dee,>unt or 

die katiltal• rekening le gee ,/ toukomstige kapitab aa• cal•'181 01•tlay· My second sourie of growful •as intended 

Wending Dan wou ek ook '• tweede bron van groei Ae,1 to be the [innual ./prfull' rif lixed .411113 from re·,enue 
.t di,· lai rlik·,e verdef•n,g '•an vas'e bed'al· uit dip m aeount and my third source was the Interest to be 

LMslereke.ng Dle derde bro• I. die rente w. daar charged ./ advances made. the 'und vi M .Interest 

. Ve. rskotte Uit dit• Fonds gevra kan word. en ook rente uarned on the investnu·nt of unadvanced baianies. 

"P ./0 X lat n e voorges],iet ..d nie Inaar bele ./d 

I 'le individuele .. waarin I•ierdle drie brolie 18 The Ind'idual extent to which these three sollnes 

% /t M die - v• elektrls,teit se kapitale ent· have Contributed to U e un•th of Electricity's c.*lta] 
.'Sinnds, •ord gploon in die bygaande tabel wat Development Fund is shown 1,1 the ae€ompanying t.ihir 

.· Reprojekleer is tot NO Junie 19/ In noreen Ihieh, incidoidully, har. lieen DrojecU·,1 through to 30th 

./. met dit ontwikkelingsplan van die ondernen,]ng JIM, 1973, in accord %,11]1 the Undertaking s Der'elopmenn 
Plan for tl•e [,ke period. 

Ifde lydperk 
. I. 19. when .. ... ...rl' . Engineer submit· 

In 1// toe .]. stads..nieur voor,te••0 ingedien 
het , L. I her'Ining val elektris,tell.lawlew•' - ek 'a' ted pro.sals for a re,61•n of eleariaty tariffs, and I .as 

e hon, geasso'.m 1,1 hlerdle vourste'le - het 0•6 associawd %11}1 1,1,11 Ilt ille·,e iul,Jrl,Ss!,Jil, we sl,pulated 

... d' d. beraamde 1•Ay»es I •pes'.e .... that the estimates of eXpenditure shoutd include a specifi, 
hy<Irae tilt die kapitale ont,vil,keli.ligsfon•ls van (lle o,ider· annual contribution to the Cailild] Dow·lopment Fund of 

nein• the undertaking To De the lur,guage of iny profession, lt 
ng innet tns]Uit· lin d•e taal van In> beruep te ge· 

brui. ·bydrae ..•r presips was .in · ali,i•·€·thi· ]•ne ' ion(ri!,ution Pul prelisely. this 

77 0514.%3 lyn 
frdie lerdeling m. Depaa' rill'clnt t I. not to he an appropriation or contribution 

the ..'s 
word Wanneer die lar se bed. fsresultate vo. dle 'he a.ount Of whie'll would be det,·unin' wholl 

BIe word me·. Inteendeet. wal die regultate eir die 'rad]" reswitb Were bi·fore Cownuil On the, contra• 

Jaar contrluion 
00* / wa n hardic hydrae vas en b,/end Dc: irres/, ctive of the res"'th for the y•.ar, that 

S•,d•rke,firk. Ver) gs •9/ D- 1 

-. -n Mun,•,p•I• Elek,i,ei•.,•%0n•Th•ni•9, •ag 



KI ECTRIC]TY IP.DERTAKING : CAP[l'Al. DrVELOP,11:NT I·UND 

Yeal Abset Inter&1 A.!ill,LI Annual Alt¥ances 
Snle' ](oc•,ved Contril]UL"JI Repayment .,t.,1 Anniial Cumulutive Bi,1•ince 

957 45,281 4...1 45,281 
9. 574*7 21/1 104.- 104.888 
Al 21% 50NT ]21.810 1•11.Kta 
98. 37.200 175.64N 171,848 
9.1 1!168 80.4 200 198.243 22.1/ 171,[f]7 
982 14'R,9 Inlx7 8 401 ./.7 24,R. 47.{)24 IRR.I. 
968 •7 402 12,042 11,174 275.825 59,432 108,981 188,864 
984 .'KI 14.308 50,001) 18,77n 410482 .40 1 0*/1 241,831 
965 •1(1.759 21,071 MO,0. 211*12 541 117 g•,2A4 254,125 286,982 
98' 13,25' 2E.227 50./. 2*.•ON .58fW)D 118.282 .70,397 288,201 
987 2.971 29.187 50.non 41,228 799,438 152.253 522,1•50 278768 
96' 27,8/7 ./:s 160,000 53,148 1.072.154 187.674 710,•24 381830 

94•9 .1 20.185 Sfi,§0•J 150,{)00 41(1'k' 1•40,030 212000 422,R24 417,715 
970 (1:, I•.0. 18,700 1 ....i 7•.•)Do 1... 739 30,1,000 ],222324 408 411 

971 (E) .7600 34.1}DO 160,000 9%.000 1.946.639 300 000 1,522./. 4.t15 

972 (I) 2/ 64,801) 150.000 Ill.000 2,292,239 R160000 1,872.324 411911 

973 (I' 20. 77.700 150.ODO INDOOD 2,889.989 .56000 2,222,824 447.815 

48.1. 441,729 1,11*00 858,0•7 2.&69,939 2/222,394 2,222.4 447.815 

<E) Is(]mated 

Ell}K 1111·ITFIrl'.INI)• HNEMIP.'. : 'APITAL}'INTW[KKELINGS[ ON]}S 

I. Bate Itente ·laurliki Juarhkse Vour skotte 
Verkope Ont¥an: ..* Terugl•et.,ali•,w T[•ta•1 Jaarl,k. Kumulatief Sa1do 

817 45..1 45.2•11 45.2111 
58 57./7 2,100 104.868 1/4,888 
59 d•,905 5 [/7 mulo lili810 
0%1 37.8/1 171,643 17'i,843 
81 11,498 8,904 200 198.243 22.136 174.107 
62 1 0 /73 10,187 8,9/4 2•5•207 24,843 47,024 1RA,!7* 

17*2 12.2 11174 275825 5!1 9R2 108,!]n, 1•!R.*84 
114 53.581 14,806 50,000 16,770 410.482 ..890 ]G*.MGI 241,631 

:*47%2 21 fi71 50,00. 28,81 2 941,117 ..2»i 25.1. 288 9R2 
88 15.= 22,227 50,000 28.0/ «58 800 118.262 370147 286,203 
67 21.071 29.837 50.000 41. 799clN& 152,253 522830 278 7• 
ex 27.687 31,• 180,000 n8,148 1072,154 1/7,874 7[n324 •61 Ran 
•1!, 'H) 20.1. :18.400 15*00 60,800 1,340.034 2[2000 922/24 1!7 71: 
7() ' B) 20,0,0 48,700 160,000 75.000 1'.2*.7R' :106 000 •,222.324 408413 
71 '/ 20.1){M) 54.1•00 1/0,0,10 gs,ono 1,946.639 Ron noo 1,522.24 424 315 
72 ' I) 20,00iJ 04,800 1•iO,000 111,000 2.292,239 :150,0. 1%72..4 419,915 

973 - 20.006 77,700 150,000 1/0.000 2,869,9•9 350,!100 2.222.324 447,815 

4.0179 441729 1,110.000 •R•047 2,869039 2,292,324 2,22$/4 417815 

(B) Bera:in•[le 
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Was 'n ,L'Reboude" 'inrnien,ng .r dle Kapitale Int was fixed and binding It wh a · built in · provlsi•n for 

Wikkeling,fonds en i,k wax linip dankbaar Ur my owcrhe/d the Capital Developilic. Fun' and ] wis very •ratified 
he bere'wiligheld om hui di·partementele hoofd. te w](h my authorit>/ willingni,KN Ir, Mu!,port 11. tle•plrtmen 
hteu' i. hui vasherdenlial Din ·n laste bydral v.inult t.il }Ir, J. ]T, thi,ir detti·,ilinallon le secure a fixed m/ 
fLe onderneminF self te verHeker Ons larlefwil/]le buturin froni wit},in 1,4 undirli,kini. ][se•]f Our tariff 

lt,nv©rre as wat hulle van to,·01 Wai op die buite pr,JI"ihi, |4, in NE, fa r UN 'lily lipply lo the pen urban e 

*delike verbruikers in dir gebscnsleerde v,u,rsienin„ billili r% in (lie lii ·ril·,1 d .iri•u ©f supply. haw• tri be ex I:¥: Nebied, moet deur die Suid Kholeslese El.trisitellsraad incd by the Southern Rhe•[osia Electricit¥ Cou,ieil a 

undersoek word, Indlen d,,ar bevind word dat huili· if f,]und 10 /, 42,1,•fi,elfir> In I.ir like' incidence a 

bevr ti€liNe nd s in hullumoonthke .....vang en will impart, in,19 1114•11 11• cipprilvid b> (hat Couni•,1 

werking, kan die Ri,ad dit riluontlik go•dkeur Aang€,Ii n Silic' 11,[, underlaking. earn• a,prox,Inately 48'i, of its 
die .dernen.]ng on.veer 48'1 van . •nk©insti· verkry reve.1. frrir,1 'il,•11,Tiers nutside the municipal boundaries 
van v•rhrulkers bulte dk mi•nisipa]'· grense en aam:/]en :Inil .nce the -1 -urban regidentla] tariffs are aPI,rox, 
4 *Medelike re51(lenall,]c tariewe on,·ev,eer 15% nlilit IM°: Ir,ore expens.0 than the City talls. it was 
fluurd„r 16 as die stildbtariev, was clit nie sonfler ·n m.lte ii[,1 with ill hi,Irle .ink].ty that we made our clie for the 
v.inkoniner€1.Ltons linssail, geste] hel ·.Irdinregom 011• i.'til mi [ild,• nur Cailital Development Funli proUSIon 
Kap]L,alontwikkelin;wondsvoors,ening as 'I ]tel'in as iII ile. of tariff expenditure, Ind nr.t an .proplation 
tarIL•fultegwi) in te Gfuit lie, el nie . 'n verdeling wat to lic sutlled after pronts had boon Insured. liare again 
vereffun innel word T,·idat winste bereken is nie. II•er bet ilie Electricit> Council saw the ments of our requirements 
die Eleklride/raud die mi·riete van ons vereistii weer 

and ar,irnved the inchrin' 01 an Inklial provision of 
'Ons ]I]ges,en en cl• illslu ting von 'n aa'vankljke vool £50,(WHI ],ur ininum The relative impaa of this contribu· 
•elling van ES{10(!0 per jilar goedgekeur Die rel,Ltiw€ ult tion nia> be best Hauged from thu information that, at Ine 
work'ng van hierdle hydrae kan miskien lin besle .emeet time of its inJurlion. the annual revenue expendilure of 
w']rd teen dip ondernominp M· Jaarlikie .nwendinE< van 

the undert•Lkin' wlls ./. 
inkqmste Wat Op (dle tyd.•tip waar® daar met dil· voor 

/©ning bigin ./42 m,]jocn bed. het· 

VOORDELE VAN ·N INTWIKKELi NGSFONDS THE MERITS OF A DEVELOPMENT FUND 

21] Toi .k in 198' die konforen.e Val Mun]/ple 20 Addre'ising the 1968 C'•inforence 0, Municipal 
I.*Ler. en rpke. ncesters In Muld-Afrika torgespreek Tre./.·r. Eind Ace€>un(ant'i in South Afric' I made the 

14 hel rk die %0]gende te se geliad oor knpitale oillwil, foll,]wlilk (}bsenations rm Capital Development Fund. 

keking.F ondie· 
25 {. Die merietr van k./ale on¢wkkelings· I (u) the merits of capital development funds 

flinike is ,·%e hekend aan Suid·Afrikaanie en are '·qually wenknown to South African and 

Rh,]flesiese t,·sour]•rn, ma•r of hulle hid plaas]Ike Rholles,an Treasures but whether thI have ben 
able 

besturi I' pre'lil upun thil luci uu[1"litie> 
. ourhal •m ontwikkeling op die terrein tu 'poll 

na hul wer,se to tievor. r, is 'n punt vir b,·spreking sor dovelopmenl in this field to th, extent that they 

Vrywil il:e / draes mt die al gemene tarle, 1# k alte· •uld h.ive wi,hed, . [lebalable. Volunlurv contr· 

Vee] nu i,arlielast,7,2 - hepland• hydrae:, 25 '• fleel but,unb frum the penera] rate hint of over·ta*on 

van die Kereelde Jaarliks, jour•iening uit die be· - plam/,d cunti]Init,111,4 us ,1 regular pruvbion of 

ilmtini: lacit die Raadslede 001, vir 41 aanva] op die the •Inninil hudic( render Coune[Hors open . 

0 worte maar onreiverd lie ilrond dat die nakesta attack 0,1 the UN/:11 bul Ultil..4¢.re thut prosterit. 
Vdn n verskulrilge v••lietin' rinthef word Dll 1% iS ih['41•ny i. due obligat]In In)nie•]b .nough 

and 111:• 4•Uy will di·'neiup the rea>unlnk, 4ubse· 
Ironies qunnul-en in huerdierefpraat gal daarl 

...ned Nnd die lustilined Innun] bere•enering ]nkegaail word - dat dit br quenlly. il i. 11,· 
nul the spasmodle donation Plande ¢·nn· 

en volgehoue '/irlikse bvclrae, I• lat contribution, und ver 

seker dat . i n.e Jag op SY lieurt 9, be•,oorliki· 

bydne lot kipitaa]vorminK ina. - en me dle plul ./. Iii·. i·,imirr that poyterity 'hall, in its 
Iii capital .'.rn./. Iwdraes .at moontlik uit 'n turn, mak, 16 (1,11, 4,]nlribillion onve 

f(ir...ion 
walte surplus kan kom I e 

96 
26 Orn op te som. dit 1, d..delik il. kupitale SumminK up it . patent that •apitai de,elop 

tw•kke]Ingsfondse bestem is oin 'n toene,rien<le ment fun'/ are .ined lo .eN,me a progressiveli' 

on van */Nies * alle pliashke bebture te ]T,trl·.J•ing hourip Of illi.INLE· ffirill| toe:ila,i·horllics 

ord argesien van hill .rotti· of tixiang Met irrespective of size or smuation, ThiN noces•ril 
brief and hurrid incursion in. the sphere of 

ierd•e noodwendig kort in 

Bn•be laa/lk' 1wsturr .1• daar te i.**67'ky']i "liwe Ing//h Ler·at W.ern'.ent iuri,. th./, w.h I. 

Word dat met ·n pal,r uitsunderinr•b, plaasilke he· exceptions, local authorilies in the Southern Hemi· 

btore in dil Su•delike 'Ia]!rond noy /]e ten 'clie sphere have not y. breonie fully con.,·ious . the 

be„us ge·Anrd hat van dle groot pot-taa] :an immense putenti:il of 111. hither™ 11 le/1 sourc' 

hier/Le, lot dusver, latente bron van kapitale of ..pila] findnee Ap,irl fr·* ]ls Ineril. p•rhilps 

ve•e••Ig d.ike .fr,k• Ve,i,gi ng; 1969 Del l 
Ing val Mun =Ip- Elekirl.*In. /minu van Su 



Ani,slering nw AUesien ian die meriete. 1.9 die its moil glorious Mttribute is th• creation of finan 
vr•ortn•Hil.•e ,]ensk:LP mi•,en (he 4krl,Ding V.Jn pl,il autonomy iii 11!e spli•'re of local A'overrm€It 
finans,ple outonoille op die terrien .dii plaa&Ji]. Whil• Ail* Wrful• Ina> 11.i• ]iltio gi[mific:ince for 
hi·bluur Hoele] hierdie d./ mist,le' m. blian, South Afrielin local authoritle:i, it cert•inl> had 
vir Suid Afrikaan. plaa&!ike besture mag he, het real meaninK for the loial authorities of Southern 
dit Nekernk ware betekenis vir die plaas],kt· Rhocle'In A.irt frum thi ve. urgent need to fincl 
esturi· win 6,1,1 Rl'odesle. Aftesien van dle bale altern,ilne additional, and independent sourc€8 

•rinEW•de behoette om altenatiewe. addis,unel, of capital finance within a Federal economy Which 
en •ntfliank],ki bronne van kspitale Gnansierin. 5uppresses the initiative of local go·.ern/entn 
ti· und hinne 'n Feder/[e ekon/niie wat die i./. its quest for capital fun/, it is imperative that 
ti,·f van plaa,like 1. ure in hui s©ek. na kapitale these lucut authorues, the hundin/den' / Terri 
fililri• Underdruk. is (lit gebled i·nd dat b•, rdie 1(irilt Gi]•i r],irli,nt. INc,ip' fri]In the bondage of 
W.Lailike beslure, die diensmaa;,de van Streekb a tied louns economy through the nourishment li 
regpring'i ...m van 'n ok©nomle wat op Re . 'r ... (.1,]tal Devele,i,]i'It Full' 
minde leningE aangewy5 is (en dfus 9tremmend 
werk) d€urhuletekapitaleontwick•[i./sf(,ndse te 
VIwd· 

21 Met die ontbinding van die Fol.asles In J.3,14. 21 With the dissolution 'f the Federation 1/ 1963, a 

'n m.·r verli.ne re.ring nou sekere bulanerrike 1•gRame Mt' Enlighti•ni 'd Covernment Permits certain ma]01· 
toe om reulreits ./inx tot die Rhodesiese Reidnnark bodies . have dire©t access to the /110,1,-m money 
te 'ir .r openbare notagies. Hoewel hier(lie liberaliseer· liarket for public A©tations. Aithouyh thiA lili,·ia]•sation 
ing blil .aardeer ward. maak dit na my niening nie dle is greativ valued it does not, m ly opi.]on, in], Ise the 
lowerillic]*.rike loods./.Ite,4 .r ons ele/trisitelt, ¥llal necessity f•r our electricity undertakings to provide 
ondornemings om deur middel •un tarlewe in :Denemende an ill·rinere#141,1, part . their capitai requirement' 
rratim hui ..... behoeftes te v•orgien. minder gebied througli the 'rency of tariff£ 
cm! nle 

22 Eon van dle groot w,ordele wat getrek word lit mi· 22 Unque.hunably. one of ttle major benefit; derived 
./irlik yan 'n kapitli[e Intlikkell//fold& I onget.y/]fl frrmi the use of a Opital Dew•Jopment Fund is the ability 
& 'rmad om te put uit hierdie bron in 'I ty. waarin tii draw on t)]. source at a t]me .hen interest rates :re 

rentrkoerse alte vinning in d e guns van die bele@ zer 'ty: r,•ing HIt too rapiclly in favour /£ the inv©3tor Resort . 
0,Ii him in staot to gte] om op literdje manier op }unh thiN domeitic •nanee allows the unclertiking . insulate 
h ilid.hke 'nansie' langew,vs te wees. ste! 'n onder/emmg 116 ™enditures a,:ainst violent nuctuation. in intere,1 
in ..t om ly litga•es te iyoleer val heuiII .omme]Ings rati·.. particul,rl> for lon.da'cl money. In Salisbury 
in 8·l oer.. yenl .r langtermyreM. In Salisbury # :idvances are rated at't' per.innuin 
word rente op voorskotte teen 5% per ///reken 

23 Dns het die voorbeeld van die Verenigcle Kon' 28 Takin' my rue £rom the United Iingdom, where 
k. k ..014, waar pla.Nlike besture nie leenni./te ult lue·a[ authorities do not exer'. horrowine powe. when 
orfen w·Mnneer hulle .oorskolte uit hulle ontwikkelings niakin' advances from their Der,elopment Funds, we ha. 
f(ind·.e neum nie. Die vermwding van I behoefte om follo•ed suit Avoidante of the need to obtain borrowing 
1,•enmagli· i . ir·rkry, i N loorwaar 'n Aroot seen - afgesion pov.prs h indeed a 'reat boon - apart from the elimind 
m die u'hkakeling yan n mot hoeveelhe' adminis tien of 8 considerable volume of administrative work and 
trallew: werk el korrespondenile mot 0119 M.Insterie van corre4por,dene·• with our Ministry of Local Government. 
P]auslike Bestuur, beleken dit dat die ondernemin,I groter U means that the undertaking enjoys greater inability 
mobiltteit geniet el vinliger kal optree Dus as ontwk and speed of action Thus, if development has to proceed 
ki·]Ing in,irt loortgaan op kort kelligge.ing. of as In'oor· at wer> short nolice. or unforien expenditure demanch 
I,·11,· uit,44,we 'ornag loorsiening verels, I 'n Voers.Ot Uit d provision over·night. recourse to an advance from thi 
de K,lpit:Lk On/wi],ke/nk.fond, op die kortse ke/nis C,ip,1.11 Development F und is available at the 'Irtel 
MCWLI,g hesk,k•Lar Ii,k In u..mdighede ..ar die Mirus· nali,·e In cireurn•[ances too where the Ministry h. 
terie '11 lei·nimiv weirr, 14 dll holf, moontlik om dle bron refused a borrowl' p.wer, it I oven p©™Me . switch 
van flnansirs oor 1/ skukel ian dic leningsrekening toi (lie the source or .anoe from loan account to level®mell 
On. ikkeling,fonds c. met die prolek •Dort to gaan Fund. and procced with the project I have alwa,/s taken 
Ek wi, alivel win menink dat dir fondie wiLl in die Diapt· the view that le funds .•Aing ]nto a .Dital Develop· 
taie Ontwikkelin/sft,nd, vloei die huishoudelike eiendom rn,·n' Fund ar. the domestic property of the local Nuthor 
van die plaaslike besluur . - dit word nic op die open· it> - they do not accrue from a public borrowing. thi 
bare ]Mingsmark verkry nic is dns me'n buile,kuld /, externat ind.htneGE - and con:equently I reas.n tfult 
nic - on ver,i dan ook nie !]unistoriele Leheer ocr die •n minsterial control Is rerpmed fur the litm.Nation I 
vorm wat 11. nwending daar•an dane,·in nie 1},19 6ource of Capital Gnan€e 

24 Nog 'n .0(,t v-rded w. v.*/I.1 ult die ge· 24. Another grcat merit Aowing from the use of th]6 
hruik yan hierdle bron wan finan']es Is nie sjugs die ver· source of Anance / not only the dbillty to act very quIM 
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In» om bale vinnig np te tree 1,1 di• verkryging van ka],1 in becuring capital ..et' at short nellie• but ak, 11 pei 

tcdo bate, op kort kennisgewing nic, milir clit laat ni,k 'n miE .1 /4·iii, rkable d.gree of .exibilit> i. arranong for 
Inerkwaardige mate wan bul.dinlheid toe in die reeling 604lne© and O.r terms of its ...Lity, 
van fli ingie' en dke voorwaardes waarop d I Ii•·21!Ikdja,Lr 
gestel word Thul, if circurnst·,Tias so warrant, .V,InCeS can ho 
-mstandighede dit du, regverdig, klin •norhk,ilte redeenned primaturely. a situation not ach]evailli, whell 
VOOr die lyd Kede[g unrd . n situaMie wat nie verkry Un 11),in. Ike the form of .]cal rejitered st[.k Beuili it 
Word 99 lenings die vorm van piaaslike •·r[·.t·tr"·2+ is trul intern. final. the authority .n arrall' mi 
*kte *·In nte Omdat d•t d,Irl •aarlik Lnterne finans, ti·rri• of an adtan' to suit iti own domestic requirei' ll 
lin' ]6 I. die .werheld dle /·rme 'an ·n voorsk. 30 whi•rews ]/ the case . public borrowirm, more .ten th.in 
reeL dat dit a·,1,4,aN hy sy ele limsheudelike verer.11,%, not //· /rm must be lailored to sult the kender rat ier 
Waar - 111 f]Le r:evul 'van openhare lening - die ter,no dik tlidi, the borrower 

weIggereel •L,irt •ordom di' uitlenerpleks vEn die lencr 
pas. 

25 Die •ni,r•,enin, v) n gereelde jurlik. bydrile 25'i'hen too the provision of a re.ular annual co.r 

tot die karitale Ontuikke!]nusfonds werk onk n AToter bution to the Capital Deve]Opment Fun.1 Jill,kes 'r I 

inate Vall Hlterile slib•hlent L. dle hand on,dal ,]il Nknril greater degree of internal 6tability ..'f., it elimi,Late' 
mohng• In dIL· 0,1•van: die .erdelings wit Inkoni'•h, Uil .ctuations in the =,unt of revenue appr...]ons, Ihe 
Nkakel ; laasgenoeinde ne]F om to wissel na Helang: • an die latter t€nd to vary in accordlinee 'hith 11• trading result@ 
1....sres/ltate van die 'r op of I. for *,r.r. up ar .wn 

28 Toe dle ..lende fondse nol in hui bili,2,4.•ni. 26 Understandably when the several funds wren· in 

Was. Wa9 uns aanvankiike vourbkii,te lieperk tot die ./ their 'Lf:Ily, our ]/1//1 ad/,Lil..& wer' confined to the 

koop van korttermynlates Dit Is pritaanbaar. Ons pri. win'lluill,v of shorl -life assets Our primary oluee[Mvi· 
nere doilwit was om die teruxb•miling van voorskotte in w.14 to on:ure repayment of advanees In the bhort•st t mi· 
ille korule irioontlike tyd te ,erseker sodat die fondse wt Possible in •)/Fr ti) /ht,in maximum velocity in the urcu· 

. he.kikbaa' ontlik gairku· lallon and use aE the funds a·•ailabl: U> us. Howevt·•, ," 

lee ren a.inqiwend kon /15 UY 
tieid 

iN Val die thi· fund• have e)[par,de(!, we have been able to go longer 
foid,e W 16 ons egter in 'talit i>,Ii onE leningstermyn ti Ln our lend]118 1·u, n Iii 11,e extent of twent'r·•ie ·rears 
4rleng, blefs tot vyf·en·twintiK jaar 

27 U gil teen hierdle tyd reerls hesef het dat ons 'n 27 Ere nuw it •ill have bern approciate. that . 

bele,(1 -lk' wat elke onderneming in /21,11 stel om sy eie pursu• : pl)!]i ·y whi4 h allows each undertaking to * Imsh 

....all Int........s in die le•r te roep el .1 te and pros,Ir 1·. i.wn Cal'IL] Development Fund A' the 
hou Toi· ek die skepping lan hierdle bron van inkomite tlne when 1 51,0,•Mired '111·, reation of thls Mouree Df finance 

my ...Eid .largele het, het ek dit '·rnstill L,onieel, of for my Council dirl m'la great deal of thought 2% I 
d/ 'n biter .eeling *ou /2/ orn •/ 1/,1 m die le/e te whether ]t Woul,1 he a betti"r,Lrran:,em[•111 to "t up a pool 
r®·> wat die .,ii·enakciplike elendom 'an I de munil· b.in/ the common property of all the municipat uilder 
"•le undernen#ou uees, of afsoncloring om fondse takin,:s or to create wparate funds for each undertaki,i; 
I, elke ./derne'i ing te iker, In die loop hiprvan het ek jn the event I re.Noned the creation of separate fund' 
'01 dir •]Oborn gekom dat die skepping win afsonderlike •vas hnunc! to prlivide the 2"·Elter st•.luluE to sdve froai 

44 sonder twyfel 'n groter ,timulus suu Voorsien om W]thin and. moreiwer, it -ild eliminate the possibility 

46/T ti' be•paar er, howend:·n sou dit dll mr,0.1/ Inter-departmontal friction which must inpvitably be 

..•....mentele w...wing litsk•kel - iets near Ihc surfacie when alivances are made from a ron.,rinn 
watult die a.ird van (110 6,1.,k maar at gous> kip kan uit· 2001 and some, parmili, inls receive ,Illotment,: greatly 1, 

Sleek as •'Oorskotte ult 'n Kerneenbkap[Ike poel Fe milak excen Of their depobib 
wed el ='imige dee].emerb toekennings enhang wat 

h']h? depositi•'s rootliks (Ior·,kr' 
" Ek dra ne kenills van die Inate, L™]•en c·nige. wH•t 28 Whilst 1 :im lint knowled:mable of the extent, if 

A'lle provinsiale Rade •an & Repub],ek wetti gemaak are. .which & Prolinclal Councils of the Repub],i· liave 

m die bestuur e• ad...rask •n 'aplt# On'w' le.... ful .r managrinw. and admin-ration . 

'(©[IngNfundse nie. arges,en van clie Ka,ime Prounitali· Cal,]tal Developr"i·nt I unds, apart from the Cape pro,in 
Ordonnansie Nr 4 van 1968 %,at dil skepping van •n cial Ordinance No 4 of 1988. permitting theestablishlne. 
.. illdeerde Ka.* 0.w,kkelings en Lenlngsfands L.f a Cunbo],dated Cal),ta] Developm,·rit and Loans Fund 
tee•aal, m,Lr lot op datum het ons in Rlincles,le noi nie to date· Be kn 'hode,;]a 1]162 not been entrammened hy 
verstrlk 'eraak In eni. wet,re,ing nu· Die wrantwon. any legislatluT, However. thi· respons/le Min,stry hah 

e]Ike inini•teric Ilet egter 0,11angs ·n wetsontwerl} (Mor recently sponsGre,1 a draft Loi,11 Go•ernmen( Mil] wil„h 

#& *ir aang*r wat. 1. i,n dit van krag if enacted. will com[,01 the b.ger local author/les t. 

forn die grnter plaa•like besture sal verp]Ig or,1 ·n Napi est.1111]sh a Cap,11,1 Development Fund. The Bill further 
tale Ontwikki·]ingsfunds in de lewe te rop N weh pr•,des that ;111 /¥antes are repayable exee•t [hos,· 

antkl mank verder /0/Mi·ning dat alle waor/kolle marle lor the /urehase of land and envigages the rhamn. 

.1. 
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ti·rugbel.•albcWr,& be]™1•elie watxemaak Ls vir die aa/· of intere&t on outslundinp' udvance, Most importantlY, the 
k•41 'an nrund. I. 6.... hemnA' val rente op .....e dr.ift 1,71%|.'11'Jil k. /11/1/ (In thi· point as to whether or lot 
irmr'intte in die ..,ruit* Wat belangril is. is dal die ad•ances are to be per. td only a.in/the exerelip 
wi ·tni,Nwi ri] s.yf• 0[ir d. Iraag of voorskotte s!¢RN ... of burrowl•• Power.91 
..1,1 4...unt :Ly I u.fening van leemnale, of nie 

HYDRAES T(/ INKOMSTE REVENUE CONTRIBUTIONS 
29 Ui,].Nlan...an die ]opende betaa] beleid i, altyd 29 Adiocateb O, the "puy ·as ·you·go" polic> are alw. 

derhewix ann vurl:e kritiek en die a]Remene kill. dat .di]•ild to fterel 'rllid'r,1 and the in,.uriable acc'ullation 
'n beloid Inre.erdil is teenoor huidle lerbruikers th,ll lh, linpler,il•nt.,1,1),1 lif Mueli a poli• is unfair 10 

odiM belas word ton einde bates te voorblen will rurn·,11 44,riburili·,6 Whii .ire liK,inu li,xed undul> 1. ordel 
rur loeko m.]wo v.·bruikers Rebruik gaa' word .rinder to pr/vidE· 4,"rt.• •hi, h Will bi· 11.'ll free of e} arpe by 
at ./L e....6 daartoe bygedra het future c(!niumen I c,In but point to the fact that thi' 

Ek k.in net dau.p wys dat hierdie 1>elei{1 tock:epas I. in 11(•licy hub boon app],01 In the African Beer Account over 

die Bantoeb erre.ling vandat munigipaliteite hul lic ./4 i· municipll[:ties flryt established themselves as hrel 
eorste keer as brou·ow.hode gevest' het ; nile bales ing authorities: al] assets are acquired Ihrough the 
word verkry deur cli€ ma*linorie van ink©Instebydra maili,ner' of rivenue " rihillions Similar[> too, as 1 
Net so ook in die geval val die Diensheflinglonds .al 'n 1[nor;, the Senices Lety Fund operating within the Repub 
instelling in die Repubb•k ]., en lie in Rh(Hleble lue, 1]c. but not Rhod€Eia, revenue GOUactions are used for the 
word inkomstcheffings vir die •erkr¥:Ing v• 1.1[ut•]e arqi,LN,1,1,11 
Cr 

4 lapitu] alirth Lastly. is it not a fact that 
les a•nge#·nd the fees which aecru€ from parking meters and car park 

r- aastens: M dit nie ·n felt dat die geld wat verkry word ari· u• d diri·i t]. lo fin nee e,Lpital outlay? One is there 
'C arkeer meters en parklerterreine reg:strook5 j ·brul fore entitled to arnle that I it i, considered sound fi•cal 
4 ord om kapitale wlieg te finansier Ine? 'n Mens kan d,ls polky in hese Ackls . /cal ..rnment actlity, then 
/ 

rgumen teer dial indien <lit as gesonde •skale bele,d or it 0,0/11 lie elli ally ret'lable in the ./rld of elec'tricit>· 
5 lordie 

ter,-ine val, plaasllke bestuurgbedry-'hede 1/ 

•kou word, dit ewe .n-rbaar op die ti•rrein uir plek 
trihiti·Lt 'riliet wees 

30. In die botoog vir die aanvaar']nx = lirrilie lie 30 . arguing the case for aceptanie of this policy 
leld, word die volgende gevolgtrekking, 'LUTI 1, U¥,4 ]F Ihe foilowing c•n€]usions are advanced: 

10 Dit word re•verd. en billik 'an,neer .ke (I) It hecumes fair *d eQuitable when each and 
* sy eweredke bydrae inaak Vun »1.. &. generation mak. i. propolon.,te 
word billikheid verkry as elke .slag L,werce] i "'Inlill,i., A. 1„·twi·i·/ generations or. 
tot geslag word billikheid verkry as ake usor'. equity IN .chill·d Lf each re.•i·r/lon 

& siag ewevee] tot die duur van die bydra, :f 
inake its like cnntribution during the life 

sten daamI of dit tien of twinti : ].wir ™ .cle of l]/ El.el, 1,1, It ter, Ii, twenty yeal 

Aol aar enige •erandering in f.nansiele beleid }tut ai» variation of finan•.al policy whic| 
I at die uitwerking let dat .. ;:e. ir riniT,der h• the effect of re[•eving one generat,on •t 

hoef te dra ten khte van'n :Inrtir £,ilau the expense of another generlition conitilutes 
maak m.bruik van die vertroue wat verbruik a real breach of faith with the users who 
ers wat reecls hui L•weri41:Ne ink(,Inli·Ly{Irie. ha•e already made their prlipur ILD,lati· reve 

vrod#r xemaak hot, in hui naxeslin, ©tel licl noe contribution previously 

(11) •'tls' n aanbevelen'waard:ge beleid wanneer 
(11) It ts a commendable policy when 11]eri' '% d 

skaarste aan ka,Ltualfon/e is. maar 
dearth of capital funds but the communlty 

die Kemeenskap €11 nieteinin die voor•lening 
nevertheless demancls the pravis](in of eL·hen 

v.in norid,maklike dier™lr rn IN bureid on, (lie 
tia[ ser•.ices :ind is uill,/2 t[1 11ny the c. 

][0* lr het.hil fli·ur rn,(14('1 14,/ die tariewe 
through the .•renuy of tli, tarifE 

011) Dll ontwil,lie] n diepur J rvul·1 un burxer]Ike 
per'inlwourd{·likheld :Lan die kant van die (110 11 de•'elops a {14' r /·nse 'f ri.]c respon•I 

bility 'pon the part of the b.rrollne 
owt,rheld wal die ..in/niaan . wat mis· 
kien die nevill auth•rity than ]s perhaps the ease when 111,·re 

. w.inneer clear maklik(, toe 
Kce' 10 102Ln fulds 

gang tot lening•fund•i . ... 
i' 

(iv) Dit skalce[ rexeril®· of lir[•·,in•ale beheer (iv) It eliminateN governme•tal or prount,a 

oor k:/tale beslrdinr int en vorthoed die2 control of capital spending Ind ava@ 111 

loodKa.klikhrid IIi lerninale le sock neer·ssily lor qi·king blirrfi•ing pov.L·. 

(v] Die bele' is uitre, bu]1,4unin in sy lueDassinx (v' It is extrernely flexible in its applitation I 

op knpitale projekli· to .pital projects 

31. B.ne RhodeN,0 gelf 4 'IL' NE·en wi'towiliM wal 31 Within Rhodesia .self ther• is no 1./i.[ation Wh•ch 

plaastike hesture ve'lix uni '/ 41·keri deel un hui kapi- wnuld dirrel lucal uiltlieritli·k tn finanrr lomr port (11 the r 
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'le pro.nme ./ inkemstebronne te 'nansier nle espital prwantne, from revenue souveef. Neverll•e•ess 
Des/Loteen/and' hit dle moeste mun/lpaliteite el most municipalities and town millagemer,1. board' have 
dorpsl•u•tuursra{le hul gerubne tyd a] Redissiplincer en long ·,Ince dis€'lliled tliemMptves to tie inciusion 01 

beplande inkom•t,·hydraes 1. die jaarlikse begroting: in p[,Inned revenue ./lit.hutk,ns in the annual budget ne 
I shut Die metode en omval. vein hip'(1]• hydr.il' methods and e](tent a [hese COntrlbullens vary con 
/]ssel .,ansienl:k ender plaaslike .ture, inaa,· dil al. siderably ain,Inkst ]OCIll authorilies bul the comm•n 
meni kenmerk sk>n aanwelld,g •an slke fnansies in bates charaderistk ten.IN to identlf> In the,ipplieation nr such 
van re]•ewe knit le•ensduu. - bv. meters e• rollende linance . asset.4 of relati-ly short life - en metrrs and 
materiaal - te weeb ri]Iling stock 

82 As 'I r]"ins die t,·adislonele on./.heid van .Mle 32. When regard is had lo the trilitiondl reluit:ince 
*ta®valers Dm die Tesourier le steun wanneor ·ly d•r wllich many City Falbers display iii thu· face of th© Trea· 
0, a.indring Drn n kapitale program ult inkomste te finan· girer's eK•,orti(,ns to finance some Ilart of the eap•tal pre· 
6,er, in aanmerking neem. veral as die kiesers •10 'n * grar'™11, from revenue resourees, luirtleularly at a time 
.n2 ./ le iriewe .ed'.ind is n., I lair nL]ri whe• tfu· electorlit€ ts alilligoni5tic to an> incream· in the 
dinge Wat Inpir a.,•moedlgend kan wee@ as om * 1714 general rate. whnt could be more fortifying than to be 
van die arird le gullrulk al 'ri wettlge verskoning on, die al}le to point to such legislation as the ]•gillinat£ excuse 
tdriewe te verhao. fo, increa•ing .rias? 

bIE GROTER BiUIKHEID VAN KAPITAI.,· OtT THE GREATER V.QUITY DF CAPITAL BEVELOPMENT 
WIKKELINGSIONDS' FUNDS 

/, Die ski](151)11 tussen verde]Ings wat Ju Kapitale 33. lie dividing ]Ine between appropriations to Capital 
*WikkelinEN oorge,>111,1/ wurd i·n (ieg6treekse'} inkom· 1•eve]Dpment Funds and re•e,lue contributions . capital 
stebydraes tnt ** uitleg is relatie• fyn. ina:ir dii· outia) 1, r E·lar'VO]y fine but the lins,1 dis"ncilon 19 Simple 
bakese underskeid is eetnoud' - in .l eerste geval -in the formercase Ille Inoney islentand .resel·,raln 
word die geld lieleen rn bewaar deur middel van ·n self perpetulty through the agency of a revol•,lnl, fund - 1 

aanyulit·nde folds ; in die laaste, ge.al word dit ee• el the 1.itter ca# it 18 5.pent at once and for al] t]me. 
Vir aktyd beste. 

34· Na my beskeie n•ening 16 dit i,ieer billik om 'n 34. In my humble 'plmon. it •s niore cquitible to 

kapltall· ont'ikkellngsfonds te h@ as •at dll is om 'n Dpcrat• a capita• development [und than it is to pulsue I 
beleld to vote waardeur re:streeks' ink©m•trb>draes vir P.]icy of m.king outr'ht lili·ille· t./Iributions for the 

die finansiering van kapitale .... gernalk unr. S.06 ek Mnaneing of capital outlay As I liave already argued in 
reeds in Par'gruilf 31) aan•evoer het bil]1klirld Lu"et raraR•APh 30. equity a·A hi·twi'i·n U,xpavers is preserved 
be|astingbeta"rs worrl '1]pen :ohandhaaf soldnk as wat only es ]ong a• ia,h generat],m is required to make its pro 
daar elhe geslag verels wor'd om sy pro •21111 hydrae vir die rat.1 tonlribution for the purchase of n;Nets i·• re#enue : 
dankoop ..an h.ite• u•t •rikoinste te maak: maar dit 15 n lut, .ind t is an uncloniable fact Ii, cause loal autheritle. 
no m.®thke feit dat daar 'n :in•ermydelike neiving is inuriablv experien• diniculty in balanoing the fin.inces 

1 •i· be(!rag v.in .le inkainstebydrae te varieer volgens of the Rate Fund· there is an un·lwil.able lendency to 
lan.ele vereiste' van die begroling 'Indat p].slike varv Ine ar,munt of t]* rovenue ci•litribut•on .lecor{ling to 

h:Gtort rilkwels moelliklilid onder•Ind 1,1. dw finan,ies the fin.wial exigencies . the hudget , thus 'Imply means 

•In di•: Tariewe'Onds te balanseer ],Lt beteken een, 011[lig that / some years the .eraJI m.,te of the ]0€a] auth.* 
alemene toestand win die .inalle bestuu] so Mnance4 wil] be such that little rir no reve,me cont]·ibu· 

" .&'0% sommige jare solal wee' dat min of Neen inkom t,i. are forthcoming , In yearl 'if .]enny revenue contri· 

slebydr#oork•In nie 'inj . / B. 00]·vloed /1, nk{,m butions mily inerche but never 'o th/ extpnt •t i,•aking 
4.... . tue,ier·m niaar imolt in die matr dat dll 'Lr die good the• s]•ort·fulls of th, loal y•ars I L• this Etop go 
tek,irte •,an dle mc; lare •al kan lergoed lili( iN hier Stop./ uppruilit, which dumns the pay·ab.you·go p,ille·y 
. ..in. sto. an·benadering vat Ille lopende bet•.11 114·'ause the trintr.bution fr•>m revenue resourees i. alw,,„ 
heleld binadeel on,dal .e hydrae uit inkomblebron•i· so fickle and umeerlain 
aibd 'Isse]end el Onfiek/] ]5 

·95 ·rerw>] (1]•' vii'·9,1„g van 'n gereelde jaanikse 35 Whil,1 the Ill e[lui'Mble arran,lemen' in th 

*H an dlp liakoulsterekening die 4]lilkste reeling pur6uance of pa•*.You·go po]1€y ]9 tlle prrivislon of a 

le navilging van 'n lopende het.al heteld, maak .e ..ar .Jili,u'll Inst,i[Ir-Lt from revenue account, thi, 

Wormoe inabili(> tu NU+11,1 11,16 1(11,ry n.akey it om hlerdie beleid •0] te hou & se](3 nicer even more ju(11/ 
e™* om deur t.]fldpl van 'n On-Ikkebngsfords te 'ous to operate through the agency of a De#•ent 
werk, Di• I ern v.in my standpunt is dat indien inkomste Fund The e.ence of in> conlention s that if revenur 

'{17#n 'n fof,(16 •nbetaa] word, die •aardle lin voorder] contrlbull•,Is arD pald into a fund (he valle ald b.ne' 

·an & bydra es o.hepald bewaar word ..dat hui[e 'n of the co•tributinn• are prese,%,id indeftnilrly Ils the, 
<rerende deel van die ftinds •e *] word en self become " integral parl of th© fund's prinripal and re· 
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a.ilivullend bly As die bules dairenteen re:/reeks teen volve in perpetuity whereas, I the assets are brought 
konl.Int gek,jol} word, ig {lie voordet] beperk tot 'n bepaa]· imt,ight 'nr e:li, liu· I'ne' 11 limited to a particular 
di· d.ale ilri·,ide Nol unly,41}irinritribullonpreserved indefinitely 

ir, I. Ii. 1,1,1 1)0 milit ,]f ar, insistence th•t the money Mle alleen wor[1 die bydrue unbepaild in die fonds bewdir 
he Int and repind a.'r (he I. of the asset. It follows 

me. milaremdatdaaraanged'ing.ord d. dieyeld aleen thclt u'li Noneration autolinitically pays its fair share for 
en terlighet.,al word d•cs/le tydperk as die duur •an d]' 

94,• / the 'is,et 11!ux rroal,ng maxinnum tiquity anion.N 
hate. '01% ditdat elke Ke'al outornaties sy reg.erdige dell 

uh,·A, pil·.en, ,ind fullrn. /}1e el•i,rk *of in're' durin' 
vir,wbru]k•an die batebetal.en ophierdiemanier word tlit· pi·r,(id id (he i,flvilL· .1|61, iri.ikes for a grealer de,irs[· 
milksimurn billikhek! geskep vir hundige en tookorshgn I equit, as am.*consumers b. ause th.·rat,Rement 
verbrulkers Dio hoffing van rente godurende die Moor 

4kotlyllrierk work ook 'n groter mate van billikheld under 
. loiripenlated for by making current beneficiarie: pa> verbru]I,c, in die hand o.dat hierdle reblin, veneker 
a ,·Ilarg© for ill u'e Lastly. the• inclusion of the inlere'l 

.t l.ar vir die onvermydelike ... in die wiwirrli· ..1,1 
factor ensuers Lrue compurability of coits h between 

I lekompenseer word deur huldlge voorde€ltr. rs 

&2 d,•erent sour•es of •nan•e 
ve.]ig om I heffing te belaa] vir die Rebruik clarvan 

.4 aaitens die insluiting van di: rentefaktore vers©ker 

D orr• vergelykbaarheId van 1,(,stes tussen verskillendi 
.c 0,irir v•in fin.insies. 

36. Daarom is (lit my stan®unt dat die storting yan 38. Accordingly. I contend that the diver.ion of 

inkornstebydraes op •n Ontwikkelingsfonds. ine·( [Lrugl» ip.»Tme (·untribution' into a Devolonment Fund, with 
taalbare voorskette wat 'n rasionule rentelieffiT,J, dr' ad,unces renayable. and carry·11,2 a rational intpregt 
mi•k•en die beste manier is om an],le .]cment van onbil],k eli.irre. L' perhaps the best way rn whi€h to eliminate anY 

heid ult die wee te ruim - 'n cloment wal mskien ander elemenl of incquity that might otherwise obtain as a 

•ins sal heIaan as inkoinstebydraes vir die .iank-r v,in e•nserple].0, 1, Ir#:; nutriMht revenue contributionh 
kaplale b.tes .an'le.encl 'ou word for (he pure·hase of capital agsets. 

KAPITALE BYDRAES CAPT'r AL CONTRIBU·r IONS 

37 . lihotlesio . dil die ]>rilkly' v,in ]]la,Jil]1,1• 1]1•4ture . In ..a it . local government pra<lite I 

orn :,unsluitin'slaric-• (en 01].le v.1,1 w,/pr, 141•ktl./.11 in*esc connection fees in re pect of later. electricity, and 
en riooldienste te hef Hierdie .pitille bydrae' 1, 1.©ta.,1 6ewrragr AL·rvIL·es. thi™e eapilal contributions arepayable 
hanr wanneer die dienste ./er word Daar wi,6 41 'd when thr serviees are installed. Time vus when my $ 

t*· m¥ ck hestuur, wat ook die elektrisiteitsowerhpid vir authint which ly ulso th© elearieit> authoritY for the 
dke Groter Salisbury·kompleks is bu]tls(edehke ver Grp.iter Uiblillry uimplex, allowed peri urban consurners 

bruikers toegeluat hut om holle aangluitinwbtariewe in thu· f.,i Jht> flir m,>ing their connection fees In instal nent.· 
paaiemente te betaal. Ek het egter die Rtandpunt Jg·610! 11(.wev•r. I advanced the c(intention that the connectioII 
dat dle a,insluilini:stariowe xesien niort word d.6 '11 Intrp·p foes must be seen . ai integral part of the ©ost structurc 
rende leel win die k•testrukluur win 'n nulwe hili•, of of a new re.,dence or hifilne,5 and therpfore th'Re iould 
bes,Nhoid en dat dit dus allid van dic vournemendr vcr ah™yN be oblainel from the prospearne morigagee of the 
handhauer van l e eiendom verkry kan word property 

RA. Dit i. 1/' prrn[]i.il,ke brskouint: di, t on,lial ·n .r 38 It I my personal we. tb:it 1,1,4 al,St· 1 (·unxumirr of 
bruiker van noo(ls'.,klike dienste in stal ls om sv aan· essenti' senicL•% ]6 able to have his connection fet·S 
slu...arirwe te kapilciliseer. d.w s. hy is m stdat orn sy capitalised, thal I to say, ho 1,6 abh· to redeem h™ i npitc| 
kapitaiL• skuld 00' t.lnt. of vy'·en·twintig laar te ver debtover twenty ortw•nty·fi•eyears •n the form o f month 
effen in clic •orm van malinctelikse paa]emente, kan el b instalments, ionnection fees could and should be In 

hohoort aa,141,iliniplarieve verhoog te erd lot meer creaied to more realistic lewis in the cemin knowled# 
realistiese vlakke, m. ']I .kerheid dat die re.streekse thai the direet impucl on tlic consumer is not • *real 85 

uitwerking op die verbruiker me o proot is as wat met 
le eerst'· 4,0.0[>slag Ji•ak lyk ni 

.. Ine rel•hewe illate wn·irtal'linsonderneminestaat· 39 The relative extent to which Kr undertaking de 

Inaak op sy verbruikerb om ..le,iteun n die voorsien· pr·TI.1% on ils consumer' ror capital assistance in the p. 
ing van •intwikkelin'mn'innis, Unafrele] word uit die vibion of development finance may be gleaned from 11/ 

vollande slatistle•e tah'.1 •ollowing table ©f st•t•sties 
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Kcip]tale Aansloitin. 
.laar (apla Connection 

liu. Tariewe ()utlay Fees 
. £ f 

]•57 2.447,233 88.123 2. t9•7 2,447,233 1958 «123 2/ 
3.483.516 101.420 2 7R 19Mx 

1859 •,483.516 101,420 1,825,•104 2.11 96.322 7.27 1»5[1 JAGO 1,325,304 96,322 7.27 
lili]5,889 72302 8.114 1[160 

1•161 Ill.,889 72.N. 8/ 
1.007,639 30.028 I. 1981 AO!}28 5.98 

413,179 22277 53, 19/ 
1963 4,•174 22.277 M 39 507.109 14,852 280 ./ 
1964 1107,]00 14852 2 * 458 719 11742 2.56 1984 4/R.719 1@65 !1•742 2.56 •17149 10.127 21% 1985 
1980 

417149 10127 2.48 506 408 19{)N' 3.76 1988 MAG 438 
1467 19,{MJ . 76 

517 241 Rl 531 610 1.7 517,241 15118 ..531 f! 10 
511.875 54.942 1074 1968 

1961! 511,675 54,042 10.74 (R) «74158 40.000 5. 1[189 (E) 674.3.6 40.000 54• 

£1•375.635 582,398 415 ..... 582,308 lai 
(It) Beraa•T•dI' (E) Estimated 

nTE cROOT DWAALBEGRIP THI. GREAT "Al.LACY 

40 In my Analsiele •erbnntenis 2, die v®rs'Ing 40 1. iny nnaniia] aasociation with the supDly o .. ..triuel, het ek dlkwels gewonder waarom raads •·leclicicv, I have often pondered whv soma ie€4 couneilfon 
el rlik Cio dat die prys van elektrjese krag 'n faktur bin€erely be]1€ve that th•· priCe Of pill·rgy fs a factor of 
groot belang I wanneer n voornempde nyweraar n considerable imporl= /]Ien a prospeiti•/ indi,strlahst 

Reakikte perseel vlrsy nywerheid so€k AS gev* hien'iii 'eoks u suitable locatilin for 1,6 industry they theref<,re *°Or hulle hi] RE,ud aan mn £,an di nywer@ar u](Ir keur urge their council to liffer hini preferential rates for •ane* vir piektn••te,[ en water t• gee, plus goedkooP 01,·Nrlity .ind w,iter plits .·ap are. of land SlmiJan> *d Raadslede sal insge|ys verhogtngE e•ektrisitoits too, Councillors will en ,·e••st in•reases •n il•·etric]t¥ tar iff• tarle've te©ns!:m, veral as die nuwe tariefrwsme vi],Ir part,c,1]arly if the now tanIT proposal' pr{nicle fur contrb 
ble,Ing maak VIN hydraes lot die Turietitah,1!64LS1• 1,11€1,, butions t. . 'ariff .. ]Ration Fund, the Etore, Obsul' 

,/•'Li•••4** m die •eroudering uan vo-]·rade en pence Reservp. the 1.tat:e Resern· and af {ourse the Capi· 
ik dip K.p],ale Ontwikkelingsfonds Hu]Ic 'al •inn tai Developnwnt Fund TheY 'll! maintain 'Lat ta./are 

••I•t "Mewe onnidig h-pr i. wat dit moet Rees en dat Unnecessa]·Ily higiwi th.in needs be the f·ae and tl, 
2 12 5kok van die voirgestelde verhotings sal verour severe Impact of the propilied Ln,reases wl/,ausl inlus· ••ak dat n ywi rhed© 'n ancler tuiste sHI soek try to seek out a new home 

41 Wei. een:. Wl' ek m> die v.heid .roor[ul' Im 41 Once a.in [ ther.ore take the bbert, of lillig 
Lan tcha,illit di'Reff.. bri, wat e'illaragra. 6„ fromihe same •urce ..Iuved 'llaragra# . . wit, bruik he te wete M'•r "In H /1/ Mr Eu.• R [4•Lek 

die opvatting diat Resubsidieerde utiliteite ··... . the notion that 'rimel.Aw - Rubsidl.d .till- 
veral kunsmatige goedk©op krag - am een of tips - particularly artificial c·helip po•er - are 

ander i..1, nodig is om dle liandel t·rl ny·;,erheid nelessary 10 1/niet eontmerre and Indust. Why 
tly trek Waarom hierdie o.vatting '04[·el ganiz thi., notion h.15 gaini·(I so much (urrencv 1 im nut 
baarheid le.kry lot .n ek /]I vers'.n nic !)/ un<lerstand It is true that large amounts of po•pr 
1, Waa: dat groot hoeveelhedle krag teen tar ko,ip are ntedd at 1,•w ¢»st . m.,In· a]U/nium man' 

nnd]R 19 f'In MIumin]unn.wr•aard,M•ng lorend te fqcturing ply But for .....1 al] othrr indl•trle' 
mank Maar 'r gite .· at db ander nywerhede now being lontempl•ted ]11 the underd.rloped 
W: ardia Krgew,ng ge'kenk word in die IndeNt warld it K how much . availab]£'i rathri flian how 
wikkoide· w6reld. is die •ra:. hoevee] krag besk/· much i. rharged. which attracts Ind. try 
}Jaar is, eerder 15 hoe•eel dit uaan kos, wai # 

nywelede trek" 

•ge'lie dat ek •erkeerd erstaan word nle, Dit . /Le .y Let me be nut 11,14understuod. 1 . not contend nunt the 
I.*unt dat/le prys v.•i• i·lektriese krax tan minlmale price 'f [.li.ctri,·Ill .Tir.. Is of minim' importance m the 
40 6 " che kornponente Lan ·n kostes'rul.tuur nie in the -Tiponenh of a eost structure Not al alir I am 

.-aind ne' Ek Is inderdaad bale bewul van die rol indeed no.1 inmdful of the role h plays in the gold· 

I'. - Min,„&./.ill/n•ernemng, In Suidefil. Anlia. larily•Ingi, ila .Ce ' 
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wai dit speel. (1•e goudul•,nbedry! van die .publick on i],In,rig induitr¥ ilf thi· RL•plible. as well 1,6 chrome pro 

in chroomver,I,erking In Rhodesle 11@ar die aard wan EN,•Mr: in Rlio<16,11. Rlit tho r},ari,cler of the6© extraell·,p 
hierdle ontginnings'ywerhede verels dat krag na die iny' industries demandi (hal energy be brought to the mint· 
gebring werd. ecrder us dic onigekee•le reeling loe,ition rather 'wil 11. reverse· arr/le·,lunl 

42 Neo. die prim6= budoolm# 1/ ck hi·Nim wn 2 42 N. my Primary obJectives in quoting from No imi 
n vooraanstaande ...obbende ain te haa], is U. die nen( an aulk,oray are le del"Ink the myth that the price 

mite te ontin.ker dat die ply' van elektrisile,1 '. h,!lif I electr].ly . a major delerminant in the siting of induh 
bepakr I in die keuse van n terrein deur d.· 11.-'rhel,1. try ,ind, e·.en more Imporl.int]y, to counter any sux»lion 
e.-lfs meer belan./ - om teenstand te bled leen that provision for •built·In'· colltributions . a 'apill 
enige buggestle dat 'oorsiening vir ingeboutle ' hyrlr. i·s 1*vrl.iment Funll could 11:. in injurious impact on le 

t,it 'n Kapttall (>i•twikkeline:5,01dl n Iladeling uilierkin' hale of electrical ener. 

op diu verkoop van eleklnese ./. kili . 
TA•t[FF STABILISATION FUND 

TARIEFSTABIL•SASIEFONDE 
42 Lost there be an. confusion of thought or mis 

48 Im enike .dauterwarring of mlsverwtand lit die undi Nanding, [ would w•sh to make I very clear that our 
wes te rillin, .11 ek dll *raag bale duldelik %te] dat ofil Tariff Stabinsation Fund isan entirely separate fundiwth 
1'.,r.(,611'1!/asiefolds n heeltema] alsonder]1. bilid. m t]Li' undertaking and is used expressly for the purpo' 
Imini, die ondernemin,1 •s en dal dit ultglulti,k rebrulk indicated by its title 
word .Ir dip .op[ wat deur gy naam aank'•dul .DA 

WINSTE 'mt VERLIGTING VAN TARIEWE PROFITER .RELIEF OF RATES 

44 Dit sou suiwer Imaytrantheid lari my kal,1 w-,·s 44 H wriukl .he©r brashne[.s on my f,art to urge on 

om nan te dring op die nood@acklikheid val Gna/SLUIC the need for financial selflumciency within a municipal 
selfonderhoudendheld blnne 'n I!]unisipale eli·kti,•Itellk electrkity undertaking and at the same time, bfuld myseif 
ondernemin4 en orn iny dan terselfderty[1 blind te hou - to tile pred„tory lendencies of [leal authorities in their 
die roofsuigiee neigings van plaasliko be•lure ]11 hulle determination to use Utict=ty profits for the specific 
vasbeslotenheld um elektrisiteitswin•te te gebruik vir die purpose of keepinp the City·s rates as low as possible 
spesifieke doe] om <1]e btad se tariewo •0 laag ali mounllik Understandably 106. iome •nance omeers do not always 
te hou, Ook vorstnanbaar ts d. sommige .ansiille back their colleague in a Ingle·handed strugle to k.·P 

beamptes nle altyd hulle kollegas steun •n 'n ciell.Lndur his hardearned Fronts for the advancement of the und·r· 
stryl om sy swaarverdlen(le .inste v:r {lle wiorullcan. takin• 
van die onderneming le behou nip 

45.1/ die l.op van 'n presidengle rede voor m) i w 45 . the vourie of a Presiden(]al Address lo m> own 
ln@tituut un Munismale Tesouriers en Rekenmer*r• in 1nghtute of Munkipal Treasurers and Acountants I 

Suid·Africa, het ek my die **orlcer' ©ni •ii[· ",1 *Ii Africa, 1 W.ly hum'·iently audacious to make [heir 
pe/di· te ler' a.ir St;I'".ltN 

32 Ondervinding het al lanka] Metoon dat pl"i' 82 Exper,enre I. 1011;, sinve s|lown tll.lt l.* 
like besture nia van hu] rex . afytand luen or,i authorities will not abandon their right to appro 
bed]7fwinste vir tariefvurligling •11 te wend nie. pri,itc (r.iding prifits for rate relief and I am forced 
en ok word gedwing tot die Xemlgtrekkin 4 dat - b the ..... that. alth©unh the consumer m. 
hoowe] die •erbruiker miskien hietile verligting i.An •urne, relief (4)nwoquent upon the IntroduclioM 
mag kry na die instelling •an buperkende wei of Ilirliting keL•,4,ili,in m r ™I [t I,f i al' i.])rO 
gewing to.v taricfaallwending - volkonie vert]. priations. complete relief will not b. obtainrd 
ting nie verkry . word nie linv dir welvi·%ing unle5• the le*islation of the land directs *3' 
van die land plaus]ike lietur!• v•r,illy imi hui authorities to operate their undertakinvs on a [10 
ondurnemir/ to lail funksioneer op 'n get·n -m·/ profit/no loss basis or. alternatively. the under 
geen vertie,·wrondslag, i,f "1 1114· .14 11.·inder 

neming oorgeplaM• 'word r:, dir Eliktr Ilitell'vour tiking . trunbremd to 11]e MI•trivity Mupply 
·.lenl,Enkommissli Laat dit duidelik wes ek C©mmission Let I be clear I am not .leading the 
maak nie n saak lit e dle Elektrisile,lavooN,•,1 case for the Electricit> Supply Commission: In> 

m....missil nle , my pril.re 01]rwi·Ning i' dut .rlmary concern ]' that the end consumer should 
die emdverbruiker gy krag teen (lie laa/ste mount 

purch.'I h. i,ilt·rl:> ,t tile liwe41 priw]Ii· '051 
ble ki>ste Illnet koop Mag ek ook (,m ni,Mverstand 

May I say too, lest there be any mis understandi,/6 
ult .Ir weg te rulm 56. ek knl•eer lie mi· doLI 

treffendheid van munisipaa[ beheerde onderm·m· I do not criticle the officioncy of municipally 
LnHN nle Inteendeel, ek kan hulle net aanprys vl' op.rated undertakJ,lus On (lic contrar>. 1 e·un on|) 
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tile [loeltreffendheid .vut hull, bercik hot in hul Mintn,Incl them for ill,•i'fficern y 1,1, y have achieved 

werk.gaamhed hinne die administratieue .... .an whiht operating .ithin Die admin,Etrative set-up 

die plaa•]ike be·stuursm•IN.linerie. of loc•1 governm•nt machinery 

. Ilidat et ..self van su]I,i· kettene menm...10/ 46. ]Ia'iinK del,•e]. 11•ybe•• of %.wh here(]cal opinions. 
het, het ek stelling •ngeneem terwy, afgen aardlgde Rads 1 then stood my ground wl,il.1 Crilll,/I]lii. delegates rail•,d 

'Ole teen my ultgevaar hi·t oor 80 n i root vertonlnr val upon me for so 'relit I diND]ay of ./.Ity , I subsequent 
domheld ek het d,uirna te wi,)rsly,1 6etree met bobloed€, b ennerped wil: 1)1'in' },i •il i.,i,nwi 1 

Inaar on# *f. 

47 Ho., It ook al gy, wees p,·rgeker dat ek nii· vandip 47 However, be .sured that I seek not to provoke 

liu'Ae stryd .il untlok nic My linigs,/ do' met dle ter,18· new slrife lodily My sole [•urpose ]/ revorting to this 

keer lian hit·rdle verklit,·]ng, is Din my vrDeere Atand,unt 61,ilement 1% to reamr,ri my earlier ™·u·point. namolv, 

10 herbeu,£/4, na.im]1'. die w.,re lood500"he' imi the •ery real neresmy 10 102]blatD 86 lo list h€A much a 

deur w,·ir,!,•ng presies v, 9 le stel hoevepl 'n plaaslike local authorily may take by way of eledriel,3 profits for 

best,lur i,laE neenl d n, v elektrl,iteits•·nile vii d]/ sub· •ub•]disat]In of (111· Cily'/ rate, As far ah I am aware. the 

tidiering van die stad se tarie•e NE, Iny kennis wo•] dir ©Jily kpill U]r,Italli.Ti i• fliund in Durban where prov•ncial 

** wel[lke beper*in Durban .vind waar Provin· ord]/ulne, 11, cor,trut the e.bint of rate approprinlicIs 

4 Ordonnaribles die mate van tarle'll:Inwending 'Ian die from Dhe brier.,1 trudin,: undi•rtakin. Tron,ially enough 

Onderskele bedryfMinderneonin,/ beheer Ironieb m·Tioe, Section 234 of Orclinance . 10 of 1953, as amended. 

bepaa! Aide]Ing 284 van ordonnunge Nr 10 van 1953, specifically diri·rts that. 1,7,]spective I need I. 

*ewysig, spes,fiek dat, ungeag•an behol·fte 

(1) me Raad elke Jaarilit die tolale inkomste van <1) The Coune/ sh.111 pay each year to the 

elke bedryfsondernpming wal In .barliket (3; Borough Fund Revenue Account in relief of 

•enorm word aan die Ink.t,Nteffinds, rke,Iing rate. from /,C .... el,rnings of each of the 

Val die Dorrisraa€1 1 0 v. tarteherlirtinA litin• tradin' undertakings set out ]I #b·seelion 

tens 2 persent en hongstrns 4 persent van Of 49) .3 MIL !1,31 1,9.6 tlmill tw,i [Ii·r re·Tit ilnli nol 

die Held wai op die lening,rekelling van ge· execiding four per cont upon either Ihe mon 

noi·inde •indernomrng ultstande i., Of o. die e» oublindini' 0/ the loan account of the idid 

'apitall, aanwending daarvan molt brtaal, na under(akine, or u,ion the e.]116] oulla> 11•ere 

Relang win dll 'lad 'e bi·51]shing val ty' toi 

ILT•1 tyd 

[2) Die or.aksmum presentasle v:in vier prgent (2) The nia,[inium pim·*.e of four lor e·ent 

wal in underardeling .111>artikef [1) Rennem rderred W in sub„iption (1) rn. be exeeed©d 

word, m.,2 2 9.v. enigo so(lanige olidernerilng in ... •1 n f ./ Mui h und, 11.nkill M fru]/ Ime 

uorskry word met die addiNienell· persentagle to time by Nuch addilional pereentage as the 

wat die Administrateur 1 0 v sodanige onder Adrilinlitratnr inay appl·ovi· iii rripeut of sudi 
unde•kinx 

nemrnM mao goedkeur. 

(3) D. bep.]ings van eartikels (1) en (2) gel (3) The prov.lons of •ub section, 11) and M 

shall apply to the follow]ngunder•akings m die '{,1/ende nndernemin:6 - 

M 
El'·ct]Irity tektri,]te,t 

, Ti·Ii'pla •i' 
lefoo, 

I Markcl 

€ 
..split 

rrvoer 

Wall·r 
Water 

48. Die Rhode'iese Werksp.b waarna daar in Para 43. The Rhodesian WorkinR Party referred tu 'n 

... 12 ....s is, het hierdi'· Inistred. a.inge[/en... paragraph 12 examined this controversml issue ane 

renerte,1 4ndmoek en soos volg•erslaR xednen 

"70 I)]r Werkspurly was bekommerd oor die feit 70 'he Working Parly w. coleerned by the 
indus· dat surplusse wat deur clic elektrisit,•tsindustrle fact that iuriliuses earrid by the electricity 

try in the Inun•cipal field E,re fre·quently used for 
vordion u ap die munisipale te-in, dlkwels Ne 

brulk word •m tariewe te ver[,g We(gew]ng •ir purposes such ..relief 'f rates Legislation for 

reri,lilnended by the dle beheer v.In winste M twinbeveel deurdle konk"'· the control of profit. w.1. 

lante wat w·ran.onrdelik was vir (1]€ M]ectric]ty consultants respolsible fnct|Le E]earicity Review, 
igoo ·· Their recomlienflullon coilld not be Review. imple 

11'00 ' Hull•· aa•bevelings knn rgier nie 

1 
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drur d'. Fed.·rale Regering in WL•rking ge'tel lord iuenled hy the Fideral lo•ernment, bo.over. 
lie oilidal dit lie Kron<!wetlik verantwoordelik was heeauie il is nat constitutionally re'ponsible for 
vir *r fininfier]!]A vin munisipale elektrls/leils tne -B'e of mur,]rinal ele,tri,Ity undortaking, 
undorne'!]ings m U WerksparD vind die whe Your Working P•irt, L·•ns,ders the recommendation 
veling wat In '960.emaak Is. 'n xesonde een ].10(le in !960 to be sound 

71 T,·rwy] ons cl]. reg val I plaashke .sluur 71 Whiht % e rec·o.nise the r./ of a ]0.] 
prken orn n wini te mak 
2fg 

op die wkoop un elek· nutliurit> to nuike a pront iin the hal· ef elt·rtr c it¥ 
bitic/, boved ons ilan dat die aandeel van s,1 'n we recommend that the proportion of such pr. t 
& wat 'n munisipaliteit kan Hanwend v.r ander which a municipillib ea-propriat(] for purpose' 
ck,ind, as elektrisitel. dell welgewing behi,·r uther ,]]an electrttlly sllould br controlled by 

'ill,oor"{· werd·' ll•KIM]/:on" 

49 Geen welic·wing van hierdle aard lS toi duiver 49 In suih le-lallon has been .1,,eled /1 late m 

1ngeste] 1 0,¥ e•ekttatelt nne, inaar in die ze\,m van waAer •es?,trt nf eketriri•y : however, in the c'•l' 01 wati,r whieh 
wat ling Rwl op streekerondsla, .An die #,1 Rade li (1[ir CDuncil sells reR,Dnall• to the eight Councils on Salls 
Sallibury se bulle•yke verk.op, maak hulle plaailike bury'§ per]meters, their local government [elslation doe. 
bestuurswelvil e.er daarvoor voorsiening hoo die direct how the supply authority shal ./.ruct i. per] 

voorsieningSOWerheid sy buitestedel]ke t•rie•e m™,1 lir./ t,Lr,•s and ,t permits for 
...1 1/ dit li:,t toed.I 

n alrom€ne hiring ./.druk al 'n pi, :Nenl.1.w a yelet.il e..rle expres/ed as I percent.... U. 

v,ln dic kolite xemaak moot word am die ko•te van ri,Nt shall be made to ever the costs 'f admln]'· 

admirlistraste te dek wut betrikke is by die voor· trution LT,•rilved in the supply to the bo•rd and I 

s,uninv /n die rs/ en um ·n klin bed™{iwin, M ... a sm•11' operating pr. t ·· 

lewer ·· 

50 Ek / clus van mening dat ind•en die ..' •al ·n 50 T :in the™for. of th: vic../ d 'he growth . a 

Kapitale Ontwikkelin'sfonds wil voort@aan teen maks'· Capital Development Funct is to prosper at maximum 
mun, bnelheid. wet. wing inge:lei miwt word •ir die uit· speed. then telt].n lould b. enacld for the expres• 
duithke doet orn heheer ult te oefen aor die mate waartoe pu.lie of controlling the extent to which local authon· 
n ,}Idablike I):fluur gil die w'nste van hulle elektrisit.its· lic,6 mi appropruite froill the proftts / 111„r eli·itrli,ty 

iinderneunings mag ne'em vir verligting van die algemene undertilkingS for Ihe relief of the gencrul rate 

TEN SLOTTE CONCLUSJON 

51 En nou not ng betoog vii die skipping van Kapi· fil And no• ni> crusading for Ilifi ireation / Capital 
Lde 00(wikkelingsfondse vir Vand. ten linde gekom •belopment Funds Is at un end for today /06%,bly, I 
Murint]Ik lat ek in u xed'Kles 'n heeki 'al 'n .... lea• ily'l• 1,11/dgthe '.....f n. elder!, el./.InneW 
hoof finunsiele bean*te, effens van balans af, wat van plek 0/cer. shghtly off balance. wandering forth from place to 
trit pli·k •uoitwiincle] inet die swiard van :nansiele onaf place. and brand'Ing A[oft the sword of financial indr 

hanklikheid omt<x,g. As dIt so W. 14 d' 30 wies. n.aaT pen'Inee / it be /0/ so be I lut le' lie Incerly of h. 

iaat die eerlikh.1 van . oortuiging verskoning maak 'ir benof./.oxisc for his 'eeming fulatieism Flir your 
% ornskynlik fanatisisme. Wat u betref, het ek maar slw•% 1 1·.1,1 .ut hope th,11 lie seed' . my in·g'/4: have not 
•el .* .1 41/ saail van iny aanipt,rm: nie op knp· Iallen upon btony groun' and I /•sh you every sueess ]• 

perike Nrond .eval hi·t nie. eil ek wens u alle wukses toe your o•n questin• for capital Rnance rather from withl' 

in 11 01€ pogings om kapitale finansies eerder ..ne as tlian •thoul your undall,ikinxb 
van bulte u Indernemin. to verkry 

Mense wat begin deur hui Inafhanklikhek! te ver· ·· Men who begln by losIng their kndependence -11 

* . *Ir hul energlete verlrior" (Buekle) end hy losing their energy. (Blick/') 
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ELEKTRIESE STANDAARDE IN ELECTRICAL STANDARDS IN 
SENTRAAL.AFRIKA CENTRAL AFRICA 

ilpur 1,y 

I. L /1/HARI. I. 1.. RIC]{AIDS 
lireetor 

Direkteur van die 41ANDARDX ASSOCIATION {W 
STANDAARDEVER]·SN[(liNG CENTRAL AFRICA VAN SENTRAAL AFRIKA 

INTRODUCTION 
TNLE[DING 

AE / will knoun the plee'trlial proft«Nion Dlt and indeed [5 weibekend dat d[e ejekiriltegnuese proiessle en the eleen·ic•[ indu*has Selfs alw' I been 
die very standar* elektrote•iese nywerheid, 1101' all)·d baie 61an consulous CrT,tral Africa 18 no daarde·bewi ,·eeptinr, Mrd .hen the : was Op hierdie rea l. Mentraal Allka geen Standards Assochition way established in 19,57 I•Ondering there 0•'ab nle en t,le dle stanclaardevereniging in 1$)57 areadv in exist,ince al uctive elmrical sub Re•t committee of A' lh, bet daar reeds n aktiewe elcktrotexil,L•e Inder the *ociation" [ired,·,ossor. a local •°niltee coir,inittee 111 the 4an die vereniging se •oo. er, m n plaasllke 

k(•,1•1tee British .9•andards Institution Thib ... set I in R.... 
van die Brinse ' tuut vir Stand·Harde. besUI.,11 in 1949 al the Hierdle suggestion of the Brit,Nh Stanlards Dislitu· under.mitee h. M 1949 in Rlio•[e•al· tnt stand tion with a view to estab]INILing 110]san hetween gekom Rhnili,t o. 'n wl·rk vin (11. Britsi· 1nst]Iuut vir Standa.de, and the B.S.I. in partioidr en obtain],14 comments on het liraft 

len doel gehad die daaratelling van nouer ,k"pling Brmsh .Mandard. The i. tuss il was tilinake sure that Brit'h n liodesie en die B I.Si, en in dir Ii,·.olldpr om kom· Standards where possible. woul/1 bl' sultable Inenta·ir for lise i. te lewer on' 141'llye kansepstandaarde. Die ]Elee 
Rhodesia and Indeed in Wa countries with •milar elinatic # seker te maak dat lirlt. Standaarde. wa• rmont and otl-r conditiony In addition the (omrnittee orgallised 

•1'82•/•ik moet wees m gebrulk in }thodesie I.link in 
the 'torkIng and supply 'Ir Briti,1, Standaris Willi the 

nde mp[ Maortgelyke klilnaats· en ander to.lan(le 
80. ad•ent. of Federallon Im· i,ommuttri· extended ila acl,vitieg 

"OD het die Kon'Ltee toipilen dat voorrade yan Bril- 
...'lla and mi·inbersh]> eme the threr <onnituent countri• so 

rde In staind gehou ·n .ersprel word Mel (11' 
lh, t. in ]957, Ille koms two ludmical huh·commilloes as tile> van [lie Federas,r het d]• K,•11•itee gy bedrywighe€le were called - one di·aling with liukiding and I. cal ringl· 

. |Imaatskap In dle .Li glneGtellende lande ./. neering and the othur witll electri. br,·,,r,wt J] enginerring - were 
die gevoln clat. in 1957 ,liptwee tegniese sub well cs(ahlished and koTn•te· •ery representati,·e 

·s, soos hulle bekend gest.. het - - len wat met 

houu•·rk ,·n siviele ing€nieuriwese gehandel het. en die The existailer of these on,rnittees helped con. 

Ider met die elektrote'niese ingen,•·ursvi'ele - Roed siderably in the setting up of the Stand:ird, Aisoclatl 
Re./. e. ./ 'erteenwoordigend uns and parlieutarly in making it operationaJ ],I £,•,el 52/- ble bestaan van hlerd,r komitees het bule Kellelp Inet electrical •rimittee became the electrle.•Indul 
de totst,indko-an rouncl of the ne. Associatill and 

die Standaard,· veretllging en .as resparNMe fu 

t. om dle -rk. amhede daarvan ain file gang te kry setting out a prograirmi'· i•f work (0 boundertaken b. SIX 
·Orklikhem hel dle elektrol ·grilese subkornitee re·w· t•linirill,·i,ir•!ilittees These were a.• follows ver 

and er na dle nuwe Verell'Ing se /* vir de Eleklril· 
/'sbed]>f en hierdie Raad was veranti,nordelik ,·1 
b# .n 'n pr•gral •an aks,e vir die AM n 

rES 

nles. komitees. Hierdle k•mltees w,ls soni t'(•1%1 · 

1 Apparate. appll.Lnerb 

2 Installas,linat/nall i·' ll·konistialede 2 ind/lut," ma(eni/ "d 'ccessories. 
3 K./[s 3 cHbles ./ conductors In geleiers 
4 Telekommunikasie· in verwante elektroniese 4 te....unlation and allied llctr-ic equw 

inent toeiust'. 

5 'w:'ar •kake[tui, spes,ale om]Eulsels en krag 5 heatry s.lohnean special en©1O5ur" and lower 

mete. metering 

8 Bedradingsregulasies 6 wiring re./12/LUT,b 

1, lekke The ge·ope of the ftr• fihe val de . the#e commlttees /4,4 eerst,· .f lan hierdie kor,i,tee' 
•C#. met die doe] nm die ondenieri•e wat vir die designed to cover t. cts Intch were of p2Lrtli·ular 

+ van be•ndere belang Wah, t, dek. en weercen' Interest in the Federation and again the main inte nuan 
Wa. d•e hoofdoel ll,e B.81 Commilte•s M lim met die kunlitees •an die BIg te was to maintain lidison willi 
'+ * is indertyd n•e veef elekirie• to•ruNtingi. t}ral I,Int· ibere wNs little manufacture of eleriri,ul 

die rede' asie ..prne. in Ihe country ·iervaar<IL* nle 
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RFBRADINGSREGULAS]ES. WIRTNG RULES 

Die besluit om die tegniese komitee Insake elek/•· The decision to &et up the technicai comm]Upe on 

hedr;,cling. lasies j. die lewete rnep, het -ortgthprult ele#.Il wir,1,4 nules followed fro. I review or the 
It 'n lorqi. van to'•stande in die I··i,deras,£· op daar.i· plihition in tie Fe{/ra[]on al that time. For severa] years 
ty// '/ Studic,•rijop van de Ministerie 'an Ilandelel up b. 1957 4 work,nu: party of the Ministry of Commorie 
Nyw,·rhrid was 'ir etlike jare, toi In 1957, bosig om slan· arlil I•du•lry mid I,elm ..1,1, gtanda],1 wiring regula 
daardbedradmisre./stes vir gebruik in die Federasie tiol™ for use In the rederation. Just before the setting up 
op t. I'l Net •66r die stieting van me Stand!,arde-ve• of thi· 'llindur. Association in ·June 1957 a lectern[ 

iging iii Junie 10.57 is daar ·n Foderille M'nistorie lan Minis(n of ]•0•er had been established and lhe work 
rar• oor.hirnink .skep tin die werk voorheen deur die pri·viously done 1» the Ministry of Comnierce and Industrv 
misleric v.in Ha•del en Nywerheid gedoen is, deur 'n h. been taken over by a small committee within the 
eln kamitee binne die Minister•e van I.agvoorsieninjg Mlaibl]> of Power With the establishment of the Stan 

norgene•in Toe die Standaardeverenimng * s, mel dards Ay,ociation #th a broad' based constitution and 
n bree grondlet en n voitydse tegliese pers(,neel, is dit ful] time technical stafl it beemed only logica] th•t the 
..rs as louues bes.u dat die voorbere'Ing van die reel· preJ,dration of the regulations should be undertaken by 
1.,4ies deur die Vereniginer o./glne©in molt w. rd, e. d'ar ll,r· Assoeiatlon and this •as generdlly agreed. 
. /t. rwee hiertoe ingestem 

The committee which wah set up to handle the 

11 e Kumilee wat aangewys ts om hiercie proick le Eirrueel was constituted ,nd operated in the 9ame way as 
unleer 1/ behoorlik gekonstitueer en het op diesulf,le 11]1 tee·hnienl commlttoes of the AsAnciation inat ]' was 

yAP•s iiI die alider tcoliese koinitces v,in die Ver,inihing uni•ille in two respects First nr .311 11 w.19 the biggest 

Wi•rk, (101 1/ lwe· (I,NiF.le w. dit uniell /4 Nenh - I.tal committee, an<1 still ' with a membership Of 
as dit die grootxte van al die tegniese k(im•Oes, en 15 *ly - indicative of the rn,erest in the Eubled 
I nog. met 'I lid..atskal lan meer all dc•rtip, will n 

S,Nondly. it w. the first techn]021 committe• 01 th•' 
a.indullinR Kee •an die helang#nu in die onlerwerp A-• idlion (0 hold a •eoting. which wah on the 26' L 
Tweedens was dit die eers,le tw,nieSe kumilee van die 

Frlirudi·> 195H Fromthenuntil ist June 1900 tlircommil 
Vereniong .at ·n vergader]ng k[,huu het. in wet op 28 

t•· hell eleven m€etingy. ]n•st of which extended .er 
Februarie 1@68 Vana!]sx datum k][ 1 Junie 1980 hel 11]e 

two 1[omitee ditys At these 11 ver™lerings .hou, wilarvan [1,0 mousle twee meet# every attempt was made t 
due lunk geduur het By hierdie verpaderinks i. ,like confine di,cusslon to m:itters /1 •ir In. ple· 11!i· di·tal]€d 

nioon(]ike poxinge alinliewend (]m die· besprekini: bil dr•fting being left to a drafting panel consisting of 0 
beginge].ke te .perk, terwyl die xedetaillcor{14] formu Chairman ling! three member8. This drafting panel met 
lering Dorgetit / aan I formulering'naneel wal Ull dic praclicall, once a week during th15 .ne It wil he seel 
Voorsitter en drie lode bestaan hel Hierdie pancel hel 

lh,il 11 Nuod many man·houri went Red/rende die betrokke tydperk feitlik weekliks er//der inw tile prepar•1011 
i·n dit . lus d.idle]Lk dul 'n ':ruril .lantit li n I.· all of th,rules 

dle formuterinu vi•n hierdic rel·]9 lit'4ee· Ig With the completion Gr the drafting a ratlier dinicul' 
Na 'oltoolnx v,In die frirmulorin' lei ditir •/ 1.lamlik -I•tof policy./Be This wag how therulesorregulation' 

mielike bele]divraa,4.luk onts/lin, nl ./· dit' rei:/ i,f wpi i t" 13' Iromulgatid There seemed to be two altern: 
regulas]£. al.kondig moos word Dil lirl /1 velilyk dill t .3 Ine was for the Ministrv of Power to take over th[ 
dir twee alternatiewe i.as Eon %19 dill die Minlilerie Anal draft and publish 1,6 a set / regulationh. The 
v,in Krwwoor.iening die Ii, le knliqi.p mops no]·nopin en 

3'cund was for 'he Association to pubI]sh the rules in t!,r dit as'n ste] regulasies inD. publiseer Die .Dede w.' 
dat die Vereniginu die reels op die •(•rinal way and th' Government gewone' w>se moe• to pr[)mulgate ..ef 
publiseer on dat die Re/ring dan beknoile rexulasies regulatills requiring that in'tallation' 'houid he ir 

moes afkondig wal bepaa] dal in&]U, 1ian die vereistes aceordance /ith the standard rules 'rhe ad,antage of ille 
van die ree][1 mous vold©en. /1114:en,JeI,ide prosellure sou SPL Oild prOC{,dure was that amendments to standards £1/ 
die :ovirde el inhou 4113! wys/,lilv, imn <lie itandullrde bate 

much eawer and quicker to prepare and publish than are uer en mal]Iker . oni voor le berei en te pub[,sier as 
3: sigings *n Regeringsregu[•sics Boonop was en is die amendmentN to Go·.ernment regulations In addition the 

g..imitee 'n vaste konnitee Wai to en:xer tyd op 'hnical committee wa' und is a Ntandin' commitle' 

Regee kan word Im ....gs 'f b.v,1emngs te oor whivh can be called on al any time to consider amend 
eg. Dair M egter gevind dat die Parlimentere wetsop. ments or alditions. However, it was lound thal . 1 

htellers. as n saak van beleid. nie bernd w,6 om wet» 
imitter of polly Parliamentary Drafts,nen would .1 

wing by wy,e van ver»FlinE: te :lanvilir nie na,ir word nl 
ace(·p' 1€419lation by reference The re•ioning is if 

gearMumenteer dat in(1]en ·n Minibter op }wertlie wise 

wekewink .fk(indii:. . s> .eNag cordra a.in 'n butte· M]nl!,ter lugls].Ites In t] IN •10 he transfers bls aulhur·¢> 
staande liguaar waaroor hy Reen beheer het nie. to Iii uuls,de bed. iner which he has no control 
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Die onrhole meerderheid •,an die instansies wat by The z Uority Of 111ere,ts con ned w]th wi ring rebu bedradingsreplisies belrokk, 8, hil w'ki•lir 'erleell 
Intlons however, favoured 

aan the ..111·lien clie or the 
publlkaste van die reels deur rulos hy cle stilndaarde· 

•en·niging, ti,e Standards /86(Ii Intion iind en daar is veel tyd en Handag ./ aan dio niueli time and thought 
Vraw van hol· om die //probleme te bowe te kim Die was given tu overco]ning the legal problem. 11 wa• event 
OP]OS'. is liteinde•ik daarin ..ind dat die Ministerle ually .Iyed by (he Ministry of Power Muing ahorl 
Van Kragvl,ors,enings bondli•o ulr:e",ene regliJas:efi uitge genera] regulat]0nB haying in effect that . elf·etrlia] 
vaardig h,·1 len effel:te dat al]K "fektrlise installaGies 

Inollation, must he safe, durable ©te. In 4,]Lg. additlon, before duursaam ens. moet wees Boon® m©et die kon 
an trnktair Installation could be 

ser/n.5er,· d,lt die bedrading aan die verelitey connecte,1 to J ./4 0 Of supply 
Van die hedrading@reels voldoen voorlat die infitallasie the t·ontrartor muNi eertify thal th' wiring is m aec{Jr 

aan ·n kra©ron Rekoppel kan Ii•rd Na iny niening 10 danle with thu wiring rules, This type of led,lation Is to 
hie]•:e soort wetge•ing balc ' es,•ild 1),t ].•at dle Minis· my mind ven sound It leaves the Minlster un•[ his 

•r• ©n s.• heampte& volie .ryhe•d = h,i] oordeel en (lis· Imcials free •Ii exer•zixe thelr jildgement and discret,On ss]P te gebrulk. en tox verskaf dit aan hulle '11 rn.wit 
ataf :in(1 yet .]vos them I yardstick. th#t is to say u i.evel stanflard 1, itandaard w..arleen lilli die geskikheirl 

van die iliallaste kan meet. Dieselfile bek:11™/1 geld reel rigainst which to ....gure the zint'bimy i. the /1.tallalion 
b.iu jari· lank in die Verenigde Koninkry]; •ir sover dit The same princii,le hm be•,n in •per,LIL©n 1,1 the linited 
"01'regulasies betref Die modelbouregulable· kan as funk K]'1•:dom for muny yearb wlth regard to building 1,>4,•t•f; 
ionee• be.©u word, ins•verre Mulle bepaal alin witter The' Inode• bullding by·laws are what inight h. termed uite,rideliki· hiandaardc die geholl nio•en, bv in5U funrtiona] In th,it they lay down [he verre dit ."f ultimate performance 

s) I er,noe om normale he/·slabte, te 
of thp Weirsta,in. building in 1, spect of 

weer.Etand teen die drukkIng van wnd, die fir example ability to with· 
*use 1%0[asie van mure en dakke en . ..rstand teen land normal working loads. rilsistarice to wind pressure, 
reen· NA elke spes/eke •reiste ./ daar n hte'llng da' 1]ler,nal insulall,in of walls and inrils and resistaner 10 
Ind,en die gebou In o••mming Inel tile betrokke rain Follo-,R each spetific requireinent there is a itatih Britse Standaard ontwi'/ In op.eng isr daar aan'·aar sal mellt that if t. bulld]ng im designed a. i./strueted i Wed flat dit :ian Khe vr·r,·inles van <be regulasws vnkloen 
Di, a, cordance with the relevant Briti•h Standard ue•olg it shall be val Il,uNi,e t•,·nadering is dat die reN. la••ell 
{1#ardle vorm vir hale Jare behoue kan }•y ril terselider dre ned L. coinply w.'h the r.urcnionts of I. by·law• 

• nie ·' remmende In'lood op volruil,•Ir. IJ'#fen 
"41•91€n laasge'le.nde deur rn./.1 .,In standaarce ... The re•ull• 51' •.::chi,11.• t•'r t:':el':Ilil' 

bevurder w.d. Int ig ook n.u de posisie vir sover dit •revent progress whwh is made dll throligh standirds. In th' 
bedrad•ng!•ri.,,'ie' 1)1·tref. e. die aanvaHrde lirakt>k ruie 01 the kan wiring rexulations this Ig now 
nut th• pnsition and 

./ modern en Ketor•erd wees u die denkrirt np. 
. acrepied practice call be as up to ·dll as oortuill. the van die tegniese knin]t- lining und 

convietion of ... .chniC' com.]tti 
Wat die tegnjese ,i•pekte hetref. ,• daar verskpie 

PUnle /1 the tech.la side ther' are wai van belang sew,ra] points which ma2 wees Bages i .ie bedrad]n• 
•eels •n die Stalldaarde·.erenigin,; dieselfile as d. may tie of i•ler©Et. Basically· the CAS Wiring Rules are 

hedradl nesregulasies vall die ./1/1 the •me aN the SAIEE Wiring Regulat]ons Thi, ]D.5 
e,lition was taken as the Dle preliminary docullient [Ind in 

uitzawe van = . . 41 vooriopige dokument 

•waar pradlee the procedure wag li go through thib el• dle prohedure wat in die prakty. ... .1 clause by 
Orn hierti•c dokulnent klou,ule vir kloUEute deill te clause comparing it w]1]1 the current IKE Regulat- 

.tam el dit te ve.*31 die huidlge regulas:es van die that is the 13th ed]•]an Ine·]uding the 1!•98 amendment• 
LEI dit Wil se d•e 10de uitgawe, waarby die wysig,n. In many ease@ where t] cre Was doubt or ion/ct /'firene. 

*•gestu•t L. In baie ge•alle. waar daar twyfel 0, was r. ade ti, practi£e in Australia, Canada, 111[lla. New 
e ./.ing: bestaan het, Is ./r verwy• la d' 

Zealil,id Mnd the United Stateh IlrOF,4,4 us Set out iii the ruula ure6 wat ]11 Australip Kan•fla. Indip, Nk- Seehind 
en die Verell. SLLte 11-,Ig word. loos . ·ngesit in tons or standards u•ed m those CountripA 
410 
••regulaN]es of standaarde wat in claardie Ionde in 

FiN ]I us take the rather contentir/1, subject Of 

u,k 'In' socket·olltlels Un}]ke SDuth Africa. Rhode·si,1 Jub lended 
Lai II, 4]e lerste p.k na dle redellk konten b adopt the 13·amp fus(KI plug·top hyst€]n with ring 

Et•e k Wess. van kontak•kke ky.. In teenstelling met circuits At tle trnw of ...ng the winng ruks gouth 

/09:.5 €09* Was Rhuide# i,enee om 'le ]3 -amperehtelse African and Unite{I King:dinn rules firing c'ircults were 
i in dle proppl In Ini,bane, te al/vaar 

adinusregulasies opgestcl is, wi,s die re8]s the same in thu' Ihi·> did not limit the number of socket 

I betrek.·. tot ring./. 1. Su. /frik.1 In die outlets on 'rig circuit. in domestic pre.le/ 'iro•,ded 

4§,rBnig Afll .Dfill .9. 1969 ./. 1 
I. 79 :0„ Mun SIP•/ Ele/rilta,IG....nemil. van . delik, 



Vcre ni/(le Koninkryk diese/de. insoverre dar daar Keen the floor area Rupplied did not exceed 1,000 square feel 
hi·]wrking lili die .antal kantaksokke op 'n rin|hi,in iii 11 is probable ....1 till. re./.ion w. 'dopted in 
wi,unt:obue *. IM nic. mits die vmer·oppe-hikti, wat 

South Afrka, th•re were Aw 13-amp :•eket·out]ets in use 
voorblen word, nie 1,000 . vt. te 1,0.4. gogalin li•'t Tike 

In Rhodesia however, 140 build]IM boom of the Fudera. Dit L w.,arbkynlik dat daar, u./.· • 'uld· 
MMUS Afrlk' 41.1,1/.iar is. no,• maar okke ,a,1 11 da>• uncl the prelorninant 1,11!uence of the U.K suppliers 

ampc·re in ne·bruik wa8 fn Rhodes,5 he! di• ir,]Di op[Aw 1,41 1/ Dic e,ir)y rri,>id IT,irridut•lion of the 13·amp socke 
lag in die boubedryf gedurende die ]Pederasildle en de niltlet. and by 1]]e lin](' (he rules were being drafll 'had 
lorwegende In,,toed tan verskaffers uit die #t-* 

hecome established practice I use this Eystem. Our 
Koninkrvk diartoe I,elei dat die 13 •mperekeril,Lk•lik 

./ce revitwing the South African 
vroeg en vinnig ingevoer W on teen die ty.1 dll dip u),1 and U I relula re. 

tastes o.geste] . het dll .....le .an hierdle 5/'141 lions took Into account the fact that a.hient temperatures 
n Ke'estile gebruk geword lib kon.el wai die re. ··ni· higher and generally l er in Southern Africa than 

]dbies van Wrika en die Verenigde Kon]11],r' in m 'le UK, hente the 1,000 square reet ]Imit ws not 
hers]ening geneein bet, hot die fe]t In aanmerk]11 : 64·,Li·i·,li ™]11' appropriate Moreover, in any i·nom, the conGiliner 
dat die omringende temperature in Suidebke Afrika }Iner Wil| i·enned . socket.outlets. through onp or irifirp diial 
en groter 16 • die vi il·... K©ninkryk, met die Nt'•01: 
dat die heperk,i,M vi'n li,iM) ·,k vt nle werklik toeplik ad,iptors, whate•er ]nad h. firwlh ni·vossary in the way O 

was nie loonop r,im·t in geda.te .hou wurd dat die •er t,11,]e lampbr hi.6. healers, and . on The Committel 

brulker tog in en ge vertrek, deur nniddle] van re,1 ar mrer Iherefure, decided that, taking: a common examplp of 41 

dulitiele· 1,7.ipe, alle,; 41 aan'kakel wat h> nodig hot by 7/ 024 i iruit. lith 30 amp protection tliere, nec€ lie no 

wyse van ..nlampe ridios el Natespe],r:, verwarnier' 
limit l. the ].Imber of yocket·outlets in .ily two ron,r' 111 

en 40 inepr ]Ile Knrill het dus besluit dat. inct n 

a house, iii Inde,·din L.stitutinria] premises such . 
Me•one 7/.029-stroninbaan met 30·ampere,bolkerriling a' 

wiorbeekl,... Ten lieflerk.Ing up die amn:.1 kollakgok•r hostels, with the prows,> that ibe kitchen, WL. thi· 

in enic,· twi·e kar:i,·r' In 'n huls, of Selfs in .meen.ap comparatively high Joading of food preparation in,i,·hineh, 

like gebouc snos koshu]Be. Neplaas hurf te word mi·, met should be Count• a. two rooms Anolher thouyht waR 

dic voorl)!houd „;tor dat dip koiliuis. met s> relatief 
that electricians very rarely think In 11·rrns of tholliands 

hotlr bell,•w win voadsohoorber(!idingginagii,leric, 1 
of square feet . ruoms .re much e.,sier 

Iwee vi rlri·kke .. moet word, Die mening ly 11]40 

spreek (14,1 .[cktr,wer. me dikwels die groolte 'an '11 
Ar,6ing from th'* it will be noted that le INK table 

perhell in duisende werkante voete I.dink nw - dis 
of divernt> lias beeii Inchmed makliker om die lertrokke . / In the GAS Wiring Ru]. 
1'11!, tahip was not ini·]uded in the SAIED rer·ulationb. 

I]eruit blyk dat die verski·,di·nheld.*taliel van die preiumably on the grnunds that it •as merely for 
1 N I m dle St·niraal ·Afrikaanse Bedradingsrejwlable' 

guidance and, .ii such, out 
ing,·ilil•L ih Hierfm· t..be] 1* nle in die regulasies V.In / of plate in Regulatilin!1. 11{»1 

I / 1.14 I inge•luit ine, urnioudellk op :rund van d. ft·Ll eier liur committee felt th.il m m.inY indallationb the 

dE,t Ilit •leg• a6 'n lifir•ad hedoe] isen datdit, ass©daniE, con™Rant would lia•e ti' take inti> 4ccount divergly O 

Tili, rn I htel rek,I.I•wA tulsgohoort hot nle Ins komitc· loadinx .ind, in thi :ibbente of any aothoritive guide. 116 

wuN ,·gti r van menlil: rtat, in hale .]lailes, die Konsul [lihtnet frorn rules. 11,ere woilid be no basig ford,Acussion 
t.int Jandag ann dle verskeklenheld van bel.,611,1, 4011 

„Enes ·,kenk en d.a d.1.r. by entstentenjs %an enigc ATS.IN ...... I .U kie ne- /4. m U?F ruh pro 
11.,111·nfli· Ilandle,€1,11. afgeslen van reels, geen has. vir vis],In hah be·un made for N #011 1]f multiple 
besprekin,: ··ou .L•©. lie. sockpt·outlets which may be regarded as singlr iocket 

D.ar sal evt er opgemerk word (lat laar aan die ander outlets in ]nduitria] and commerclai prem,ye6 ·rhlq 18 to 
kall In die rell. /.orsiering .maak N Il]· dil ing' Hs. take 41·,unt of, for examplp. ufflces •th large numbers 
1,1 nymerhelds· en hande],prriele van veel'·eudige 'ok I .c•unting machines and emthin' factorie' will 
ilitgan. wat ab e.kele sok·uitgange hekou kan word 

Dit N gedoon ten einde voondeninx te kan Inumk ,ir I numerni,s sewinm machun©6. Al the Gth•r extreme pro 

kantore mel ·n groot a,Intal rekenm•Jiene of klerefalirieke MY muit be made for such instailalli,1,4 :pi work ··,Ii# 
met talryke naaimasjiene Ann die ander kant moel •oor where there dre Se•oral weld'ng mad,ine. required 1 

biening Gok gemadk word vir bulke inbt.,11.-A •04 •rrkb operate liver Jung distances. Rather thal have traili' 
winkels waar daar 'n 'antal !,wei:,mel:,1,/le . wat our 1.I i.ible• all over the work·6 hop floor wllerE, tliey wuul.1 10 
/Mande moet werk. Liewer / em knbe·]s te he wal oral 

91'Ject to damage hy trath., I 
nor die werkswinke'lour rondl: waar hulle makilk . preferi,ble to run G 

be:kadig kan word, is dit verkie']ik nin 'Ti 'tinii,rilia<iii 6]nule ¢]reultdesigned to cater for these madlnes and y. 
daar I stel wat ontwerp is om al die i,lasj,ene van krag le 1, .r. 11 numberof outlets equal to many t.lries tile numb. 
vi•orsien en W.it tog n hele a,inlal keer sow·el uilwarge of machines. Finally. I sh'.]d menlion .c n,cl t. 
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het aN •at daar 1,•·INJI• ne is Laustril• moet •1, in•Irl•1111 cleated •irIng has bet·,1 ret.lined LI, 111,· GAS Wiring K# 
maak ,;an die fe]1 dat die gebrulk -11 kl.,Inpbedrd]n: which we h.id hoped :it the time (if pubm ution would be behou is In die Sentraal·Afnkaanse Stan(LE,•rt[ henradinp as up.to.die a, 1,05'11'le M 'eem' an rer' una,hron]Kin that, in .at, na Dns xeholp het. ten ty' van publikasie so 

entrast t. the r•gid •leE regarcling iwrIng nI condu]( and LIT .]noentlik sal wees Di']yk na . ana.rli.r 

t.en.teling met die Inbul/bare reills in verband I IMS. cable. ']eated wirl'J¢ 10 'il per,uitted Hijwoier 
met leip>pliedrading en mineraa]·He]•filperde kahels mel cloated wril' if le' undisturbed and ]/acceN,610, is sle, 
metaalnlantels. klampbedrading nog toevelE,at WOM MIt it .to be how·,1 that I /'111 or ' bi· ilsed wl,·re th'·., 

klarnpbedradlng is egier ./. 115 dit ongo/rd en ci•nditions will alwilys obtain Mnd Ilial Elt leagt 1/ thlh 
Int,eganklik gelaat word, dou mens hoop ni,yta- dul d 1 ci,untry. 116 use /111 he .Inimised In •ne. ©n ] 
.. should 

Rebrulk sal word waar luordle tne.ande alud sal 
like to take hem up ,• point #i. was ¢ery forcibl> put for en dat dit, ten mingle 11] ©118 'and. ul in•,?dc·i y·Jinnk 

b] '·60 d wai by Mr Himley of lhe Ten thrn ,/litti MI ek gr"g aandag skenk aan n Mini,illy 'f Power duri,4 
Dunt Wal ten tie van die opstellinu uln dip r·nels bale the draftlng of the rules. i e that:i lots to he said foz 
all' na Fore *ring 15 'eur l"r. 1/oley van die de• 1111¥'•P ne carth /nnection 111 earth free situations. with 
61•i linisterte van Kra*Donienim!:! •] dat daar bale the increase in the use of cloubly-insulated appi,unces and •0 kan *ord ten i,unste daarvan dat da,Ir, i. 2,4,r{]v,De non metal]1£' Londull, thpre is very woo. casi· 6'tu lorri·.ne/* re, met aarde•erbnndings -Kiedoen kan 'Aord 
M•·t Nrth continuity for re(wirement. under such circuin f toenemende gebruik van dubbelee,•oleerd,• [(•p 
stelii· **5 Beann,· m mund 11ze le]?ype wat nic •al metaa] Reinaa![ .Ill, kan cnervan,11, rd the peoph· 
daar 'n bate Come saak uitgrm,ak word wr die wiNIoting responsible for draving 14, .ind. oven more No Iml,]ement 
van ...... a.,rd k..lin... l. sulke om•andighcle ing .,gulations, I realise that .. %11] tie a very h.ird 

Mit dio 00: op (INe kon•erwatisme v•n dle monse wat e t© put /'er 0/ the lither liand. I belie•e it is right 
verantwoordel,k L..r dielp·,le]11,le en veral * ti)· ]I that it redu™ the rni; er dunger and •at !,1 rhaps m 

paaing van re*U]asio&. besef ek egtor d. dit n besond,•r twenty or thirt) yers time, R will I,(come =epted as 
•('emke t.,ak sal wers om hierb idee to laai pomt slandard prac·lioc 
Andersyds •d•} ek da[ d•• reg is, •nsoverip flut d•t d. 

Revaar verminder, In datdit.]skien oor twintig. der. 

Ja.Lr . anniaarde 6tindaardgebruik sal Meld 

INSTALASIEMATERIA. INSTAL].ATION MATFRIALS 

bileerste Sentraal·Afrikaanse Standaard in liler{110 The first Central African mandard in Ihis field was 

*erband was w PVC Ne,soleerde kabels, Bat Ineer /5 15 for AC·insulated cabli·s. the mmfacture of 4 'i.hueh started 6·de die eerste keer [n .hode•/ 1 e••,aardjg I 

Dit het I ..... over lifteen no dig geword om hierdie htandaard op te slel aan years ali} The need for t]·,4 

.men ar,inmige kopers die Brit. Standaarrlr plispesifise/·r Niandard Hrose fron, the specifying of British Standard, het en andere d]· van die S A Burs •r hulndaarde. by Sentrall.Afrikaamic .•ome purrhasers and MAW. standar. by othurs. CAS S.....r' No C 1 I verklikheld 1,1 

1 kinpromie tussen die twee No /1 is, In effect, a enmproiniee betueen the .wo. 
*p tweede Sentraa] Afrikaans' .•ndaard wat direk The 'econd CAS ruling directly t. L.Sta]Int]on i. 

....asie hetrek.ng het, I NA .3 vir I.pype 
$•le wa' 

van Ne Cl• for no.·me[lillie conduit m.l Although the wr,nu iwinaak is nie Allioele] die bi·drad]/is 

42•,nrig alt>d v®r•]en]ng ge maak het vir die gebruik rules liave always pro: ided [or 11]e u. of nor rilelalm 

I.&'·•id]e boor¢ leipy., Ls dit nie op enlge ™,e'nen' '.,•.dull, i. inst.*tion on any scale h. *n held back 
skaul ge·installeer nie. acingesien (laar me %1] 

I'll/€ ©sifikasie bes...r was lie Nou dat die berauip of the absence of a full Mpel·ificatinn Now that 

M*p•>Ifikasie gepubl:freer is, beho{,rt da.Ir ]n toe the htandard }us been publihhed. t]•t· use of this locall> 

.ir 'riate 'an hierdle plaashkvervirdigde pred. 
prudited con'unt ./.]cl inereaw In 'Msing, it i' worth MO[naak te word In die •erby,/ M dU 1,10 

helanM Orn te „ en' dat. 1,1 arwa,:tig van die publikage mentioning thal, pending the publication or ( IS No /13, 

&•• Standaard No C•3, die Australiese stand@arde the Australian Standard •as genpr;illy a,·4epted und. in 
lanvaar . el dat C. In werklikheld tel groot 

#me fact, e13 is based lirgeiy on AS No. C173 OP A S No e 178 geba•eer ' 
In lie laas te ,•lek is daar S. Standaard /0 (9 vir Fina]84 CAS No. CS Distribution M C./ h.:irds for 

"I•1....e nlet minatuurstroorn brekers I r Jaag· en 
low and medium volames. Part 1, single phas,· 

/*Suanni,14, 
boards 

••edeeite f. enke#fasfge berde (17,31:51 
Inkomende {80 

'rag /0 ampere•. amp maximuni incoming [oad) 

• Ver....al Ve Mui. lans,I'ke .Ir. 
p.,e El•kir,ilillold,rle./. i .... 1/9 Deel i 81 



TORSTELLE APPLIANCES. 

Die eerst• Sentrad[Afrikaanse Standaard vir elek· The first eAS for electrical applian,= C.2 the,·111•1 
trilise appur:Lat wah C , w.it oor termies· riektriese op· .Stflulge Pli'·trJe . :,trr hi·aterb her,inxswaterverwarmers gehande[ 's preparation was het prone· Die opstel]Ing 
hierian ]& Men/ods'. deur die swak gohalte van bale van ted bythepoor quality of many waterheate,·• twlng m. 
die w.,ter:erwarners -it geduronde dhe 'pl'Win, in die during tho building boom of the fifties As far as per f(,r]1• 
boubedryf in die •yftiuer,>dre vervaardix ] Sover dit 
werkvermtim, betref is die vereistes van . diese[Me anci ls innierned [ho requiri,]nents of C2 are the sai•e as 
as lie ooreen•tommende Britse en S./ B.S.·Slandaard· thi· eorn·spanding BS and SABS specifications 
.....sies 

Recently th,· inamlfullure . uther rhimeND, i ketricAJ 
Dirirs Inir,T,N4 '/ begin gemaak met (di vervaard' 

af, Ii,Ince' star/d in Ithode'la and it was agreed that the inK "al ander butsheudehk© elektr•ese toestelle m 

Ehodesie, en du• is ooroongekom dat die belrokke Britie re],4 unt British Standards should be taken as baEes for 
Stalicluirde ils grond']di vir die Sentrihil·Afrik: anse Cinlcal African Stand"ds. mlner an'endments only being 
slan,linirde a.invaar ga] word. mangeslen A'gs Kerinue· 

no€ossar. w'sly'ni'rb aun er·rhxon-,/i wang,41'/H io•• hnef te wlind 
Hierdie St.Inclaarde LS die vo[•ende :- The St:indard' dre: 

C7 Kookplite C? Cookers and boiling piotes 
CS Y. aste en vo.selb-riese. vir huil. CS Refruy.ralors Ind food freezer' for hous' 

dellkle g•bruik. hold ubi 

Vier I. Immhlive Brilse Stand:™rde Ls as Sente,Al· Fuu] Further BriI]sh St,indards huree been endorse,1 Elb 
Afr,kining. St.indculrde I,unwiur ten einde bulle in werkkn' C·unlr' .....tandards tu e.... "Ir use .3 far I 
te str•| Ir suvr, dil [}18. ile prolluks,0 betrrf e n on, die .il ...ion ]/ concerned Ind to enable eert/catt•,0 
aanbring van J,06ortifiseerde merke moonlhk te maak I;irkin,1 6, I. alilled 
Hierilie Standmde is die volgende - 

. Vulmengsch -t b,(umenbasib . Bitulrienbased filling car®ounds 

/0 /nalleer.le *rwelelers (selfvloci€nde ¢10 Enamelled copper condu€Mrs •self·fiuxiTIM 
ernalje· mel 'n puburetaan·liasis) Ronde enamel with pely.irelhaile base), Round .,re 
drad© 

Cll (11'enialjo,•r•le ko[Dergelriers (i·!nalle met ·n :11 Enamelled •pper .induct# (enamel with 
*·bler liaM,•) prilyt·Ni·r bl•se) 

C12 Ge•malieerde ko.crE,?leiers 'selfv/elende M Enumelled copper conductors (self·nuxin" 
L•nalie· met 'n pon·uretaan·hasls) Bonde will, Poly,Jr, tliane I);,bu) H•und wir- (* 
dr,!cle van 0 0014 vk dm doursnee on in di.imeter and under 
klemer) 

GERERTIF]SEERDE MERKE CERTIFICATION MARKING 

rhe Iianbring van lioertinseerde /,rke is nou goed Certification marking Is nov, wei] established ]0 

Mevesh' in Rlic••sle en word basic, op die>/fle wre • imodesia and operates basically in the same way as in 
Ir, Swd Afri. lut 21 / . ht ./ 30 ./ ens'./e ./11-ke 

South Afrh. That I to .5ny, lice,ireft factorin are h kubjecl 'an piriodiE·ke Inspel,Nie onderworpe, ter,yi mor!:lers 

w hill !,rfidukli· Fian koillro]'10016,· underwerp word. Tr·n to frequent Inspection and their products sampled Ar 

emdr hierdle merkskema6 op 'n suksesvolle wyse in werk· chock t€sting It was to enable the marking sihemes 0 
in:.te *1. hel 111e Vere,unng in 10610) ele l,il>orakr•uni, ke oper/ed gatlaractor,w .at the As.Nocint•n establishe' 
ila,irKE·/Ii.4 V{,(ir da.irdi ly<1 1• a] die inspeksies on toelie• its oon laboratories in 1961 - until then an lesting and 
deur k./ultante uit.evoer Self nou nog i' die eektriese inbfletion harl beun i arriled mit by l'onhumints At .ent labDraloriums redolik klein. met hoperkte Xeriewc. el 

hale van die k.>IAre'®4,0 word m die ver wbrs the electrlcal laboratories are fiutte Emall and limited 10 F 

fabreke, onder toesig win die Ven'niging w inspekl,·un, their facilities, :/(1 much testine . carried out in [/ 

*·r manufacturer's factories under the quiervis•on of [114' 

Dll ]4 'n ekononues ge•ond• Iwi'.inse] in r:*le waar Assoeial]01....#. 

'll' ren venaa!,ligor i·n 'lie 1,·1Nlocrust.. d.ur N. 
aa.Res]un daar Dor die .1.enneen val diL ver•aard]Rer This ntakes eCO,loink senMe in laws where there P 

ver.wii' word (im toerusling te 110 ./ hon, In staal •lel 1,1,14 one nianufucturer uncl Ilie lest 44]ulliment is expen 
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Im Ny Didllks/ tnt so ·n hongle te kontroleer dat hy m sive because, In Menerid, the mlinufacturer is required to 
die 'Irrk kan kwal]Fiseer have the equipment to lontrol his production ./ciently 

10 qualily for the mark In (11. i.eva] van ys en Ineskaste I daar egter etlike 
'fi VNardigers, en die Vi·r nigmg behkil, nor al die toe lowever, in Ilic' el™o of refriwir.it(.6 and deep 
.... W.,l TIOK,g n [ il nl die ver!.ingde toet58 uit te freezers, there are Ir•veral manuf,whirers :ind tlie ASSO· 
.er. insluite,im· me wi·rkverrigting van die apparait in eiation is fully •u,[iliert . elirrY Olit all the tests, mrlud 

n ./.ingende temperatuur 'an 110 F ing performanto at an amblent ten,[irr hirr 1,1 110' 

SLOT CONCLUSION 

Die ontwikkpung en toepassing •an stan,laardIn rhe development and applications of stlilld.r,14 In 
Sentpal·Afi·ik' w•A legs moontilk 'anwee die groot Central Africa hah only been ™13sible 1144.•uNi• 1]f the 
waarde wal fritlik alle 6elituri· van tile penieensk:ip lian 

die *portance which pratticall. all seclors of Iii (.Irmnity noods/ak],kheld •·an rella•t!·, rel]1gheld el betroubaar 
hewl atfu l, . geheg the need for quality, s.fet> and rel.blity - het, 

en v•nl•ull• w• diel>ene wal [nct el©ktrisi 
tuit te doen hot, behli nie die geringste nie Die Stan· none more ho than those encenled will] i·]carli·Lly 
'laard'ereni•ing is opre. dankbaar teenoor a] die k.miter Trhe 'luinks . the Standards Aayociation bre Our to 
ledi, en te€noor die organisalie' wat lilli .erteen .,]1 i·nmmlitee members and the organ].1]ons w.41 th. 
Wnord.g, vir hulle toew)·ding aan die bevordering •an 

'elle ld.[e, en in die besonder aan dieven' in die viki n./·w•nt for ... dedicagon to foster these ide'[5 and, 

Van ele/triese .nre, deur wie dic veren..•e b...1.- particularly to those i. the electrical Meld who virtually 

herle pp:,kties daargeSte[ is. set the pattern for the Association'q .Ct]Vlties 

61. 
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M Al{VER.LA' DOIt Dll. .1.111,SUMIEDE VAN t•NUAL REPORT ON THE ACTIVITIES OF 111/ 
DIE DFI'tRTEMENT VIR FISIKA K. ELE'TROTE{. 14./IN AND Fl,ECTRICAL ING.NEER[Il 

NIESF ["ENIE:"SWES' VAN DIE S.A. Rbi'(1 1•KnH'™FMT OF l'HE SA. BUREAU OF 
VIR STANDAA•DE. STANDAHDS 

S.imesnot·-teell-* {. C. Ther,in .11,1:lilig ri•preN,·,1441(14,· : G. C. Thelin 

1 ALGEMEEN 1. (,ENER./, 

Dii· •orksaainheid , an die buro oor die afgelope 12 Tile 'ietivities of the Bureau durinw the 12 ,•ontl' 
nuan[1,· in •rsig was Ive.dU en besieland Bai€ spebr unrli r review have been lively and inspiring Many .iped 
nkabiti• en w>41'inws is alehande! en het die lig Mien. REN,/Ing and amendments have been iful,lised an' pub 
Ba• nuwe en intere-nte projokte 19 aan die gang maar 11/Led Many n.w· and intere'ing pi'oJF, lk iii'e ..... 
Diri· *p. soms van wanneer die *orwork bekln but may take >Fars from till, lue uf the igue of the er41 
toldat dll ftnal Republiseer word. Volle besonderhed. enquiry until final publicatiDn. Full detali• £,f the prn,ecti 
van die projekte in die •erskillende stadiumb •an ont in the variouG Btagas 0[ devel©prilent urp 1,1,b],slli (1 monthE 
wikkpling word maandekks in die SABS bulieun in the S.A.B.S. Hlilletll ./ 111"•rs :Lro urgi·Tilly ree,JI 
.pu!,liNper en ingenieur' word sterk aanbeve.1 om daar· men{led subscribl bi this ./ication 
ii,i iii te ... 

Yriur representatives (a the v,LIN,lu• committee5 
I 4·rleenwoor'irers op lie ver/ende kon,itees i·™]eavour as tar as p,)95]11], to volpe the /1,•ws of 112 

probeer %0 vcr moontlik om die sienin' van die· woonien suppli undertakings but the further abwistanre fir •] 
In:,son(lernemings te verbilk maar meer h,1]p val alle engineers wm be appralat• By submittinp con,InentE 
ingemi·urs sal waardeer word Knnsepspesillkasie is van during this stage as pul}]MI™,1 1/ the bullelln. on an) 
die hurn beskikbaer en deur kommentaar te lewer wan draft specification available fri,In Ihe Bureau the •wire 
Ii·or Ilierdle st#dium In die bulletin aan.kondig word peleral :11·reptance . specifi,·alions cal be .Ed.red 
sal die ineer alge,Mene :anvaardin' van spesifikasies 

Al.0 feed·back verseker of field kan word. Informalloil frilin engillpe• 
wrirk],16 to :ny specifitation will be Ar i·.iny apprer latrd 

D]•' 'rugvoer van praktiese ondervinding by die All thlyhould preferably bo done through tly, •ecrptarie 
toe'.4Eng van unige ....... de/r m*en..S Sa1 1100' of your as/nation 
waarde•r word Dit alleN behoorl verkieslik deur midde] Instead of burdening the van d]: sekretaria,A "invention with hsts Of van w vereniging le Heskicd. pri,Jui·14, .ittention •vill ralher be foru•eft un a number 

1,1 Phia, 'an die Konvensie met lyste van pr.#r .,pt'•1/ 'SEues of importan(e to 'n:unpprl 
te beld' word aanda' hewers gevestig op 'n piar :pesiale 
•*.ilde van belang v•r ini,enleur• 

2. CEBRUIKSKODE VIR ELENT[ili(bE KABEL:, 2 CODE OF PRACTICE ]'01{ ELE' TINC CABLM'. 
Dle nue spe*ifikasie ylr ,>apler Kel,(,]rerde k,lheli, The now @ped,kation for p.]1,1·r insular«d cillile. 

S A B 34 97, het reeds {he lig j:®4en en daar word *0werk SABS 97. has been publihhed /* •.s•on 'f P V.C 
ian die hers"Ink van die spe"nikasip Vlr P v C go'"5 insulated cables Specification, IA B.S.150, w underv•> 
leerd. kabels. S.A.B.S. 150 Itt is dus verlily¢!end im t It is therefore gratifying tri note [hal the loni, dormant 
kan lammildu: d. die ianM rustende komitee e n com,Tilltee on ·· Code of Pradlee for Electr]C Cables hn) 

Gebrulksk©de vir Eleklriese Kabels nou weer ..lam been resurrected to under/ke this impurt!,11 work 
gedel L. r. hierdle hale belangrike werk ie onderneem 

n MI·'TRISERING IN S A 3 MITH[('Al'ION IN S.A 

Hierdle 15 WIN '. bale .turJe Inderwi·rp en u yer· This subject is •ery much in the ne„s at present and 
eniging „eniet vorteenwoordiging op n komit/· wai han· your associat.n is represented ©n a tommittee de..r 
d.] niri kabels en Relelors en die verwante prob!,·me with cables and c.onductors and & 35*nated probletu· 
Hierdie onderwer[, behe]$,bale 9.urk om die adnvaarding Thii **ens up a vast field of work to ensure 

un workeurstandaurde en die aanpasHini, by die vpr,ainte acceptable preferred sandards and to.ord,nation with th 
trierull// te v.·.... asso....upment 

4 AARDLE'RELFS 4 EARTH LEAKAGE RELAYS. 

Die spesifikasie •ir hierdie Elrtikrf, S A 1• S 767, Wor(1 The •ition for l]1]s commodity S.A.B S.787 " 
t.inN 11•·r,wn Ingen,our.i wr die von,·qi,inine van elektrist· under review at present Supply envi neer' 4 re. in akic 2 

M4 Thu A•*Dtion of Mu.,ri•' El•tricm! Undeit•king, u *.er„ A[r. .ce. ngk •969 vul • 



'Cit ]b dit eens dat die spesiaasie hculwat opxekndp moet Inent thal th,• oecifteallon rrquirl,6 l•ns,derable lighten 
Word gesien m die lik van vorige ondervinding en ing up in light of pHst experienee and modern dove]01,· 
znoderne ontwikkeling. Daar •ord genieen dat die relp ment It i. considered thai [he relay and circuit breaker 
en •ie Stroombreker een eenheid moet worm ten einde should be cornhined in one unit i• order to make it as 

Repeuter d.rmee sover moont. uit te lake[ an dat tamper proof as possible ./ ilint no ...ment Of the 
Peen •erstelling van die gevor]I•eld bo die perke gestel sensitivitv above the limits g t hy 11,1· I[,i·[·ificalion shoul 
in 'L· spesifikasie to.latbaar is lie be allowed 

R. STANDAARD lit'ID EN OMRINGENDE L• 5 STANDARD GROIND AND AMBIEN'r AIR 
TEMPERATURE VIR SUND·/FRIKA TEMPERATURES FOR SOUTH AFRICA 

Die S Am S is versoek om hierdie belangrike ander The S.A.B S. wlig asked to inves[]gat• this •mportH,it 
weril te ondersoek '/ Sale interessante en omvattend,· 5ubject. The yee interesting and eu•pruilen'iu· repon 
verS/g %as die .evol el word i. sy geheel gepubi•-·r from the Bureau / published in full in the·M, il®pri and 
Dle morge*]de standaard temperature Ga] gebruig w•rd the re•ommended standard ter,lperalure' '(ir S I ./ 

I dic opatel val nuwe tabelle vir d' btroonivermoe val used in new current rating tab]& 
kabels enh· 

Daar word .anbevee] It I rer·ommended 

Dat hierlie konvensie that thLS convenlion aili·[it• 

':rrind temperatuur .C Cround ter,ip{·rature 25°C 

en I tempera.ur .C Air t. r:,perature 30•0 ., 

as standar. ll·mpe·rature vir kabels en elektriese toerus as standard Imperatules for cables -d :Icetrie.,1 Empa 

.. . S A. aanyaa, ratu' geneniI]v 'ISA 

8. S.[ALF TIETSVERFIKTMS DEUR INGENIEURS 6 SPECIAL TEST REQU[REMENT X CALLED FOR BY 
V.,RI,ANG ENGINERRK 

/2ar is elurende dic jaar ./.es van 'er/aardigen Durinli tho ve•Ir of review complaint6 wer,· ruceiv, (1 
. aanner,lers on... dat sekere 1ngenieurs 6toottobt·.. from manufacturers and eontractors that cerl!,in en,inecri 
"P ele.trISIeSL' 1/Stil||,iMWN 3/ geboue vere/ H]erdie c•!led for •pecial impulse le,ting of ,·Ic'(tr](,il 1,1•t.iliat'Imh 
t™Ne word me ln dle Standaard regulasie /•r die in buildin. These test. arc• not cover{Nl In Ihe Standard 

• draading van Reboue of die betrukki· MAHS spesifi Regulations for the Wirinw of Premises or the appropriate 
le. vir die betrokke toeruiting *dek nle en in bair eommodit, S A B.S Npee,neatilin und Ill 'IL.•Ily C.L'.114 thu 

...kan die t']4'hehore nie 'oldoen .r ntting• e·ou]d not ])2,44 Ihi 14·ht 

Daar L. liks ual Inp·Ille,irs verbied o. lillie There i; nothin: gtoppinn engineery from Nelling 
85'nie van hune besondere onderneming hult· i·ip ver their own requirements within the area of jurliliction . 

elate& te stel nk·, maar 30·lets 's enter 11.ile onwerablik en their particull undert,Jking .1111,1/81/ tin. luil under 
Ve"swilk die stern 'an di• veren,king b> die koniltee. sireable and weakena (11• voill• of 11,4, ./.,i·,dill at the 

eommitte,·4 
I. inge'leurs wpins hes/ndere plaaslike toes/ncle 

# met die •ani. rdr ·ianbevelini:s en stand aarde saani If en,rineers disi.Ke with & bel standard, and 

•e nie, behoort hulle die liaTi,leentheld deur die rewil„riendatlons due to Special local conditions they 

tariaat by d · butrnkk,· komltee aanhdng/ te mallk •hould raise such ..06 wa the ieirrt,ines wilh the appro· 

# .· wyse kan dle beionderhede onderioek word en priate COmmkttee •0 thal 11,0 411·11mh i'31 1,1 1.1vell,palld 

die problprm ,•p ·n nasion.Ill vlak langepak el litgestryk and the problprn tackled In I natolla• Ii.Ls•s and iron•1 

Word lot dIp ']11[inllille w]ordee] ian alle ondernerning, outtothep•&81ble .vantuNes of .11[ underlaklnpl 

7. CE'RUKS'ODE VIR OPI·:NBARE VELIGTING 7 CODE OF PRACTICE FOR PUBLIC LIGHTING · • 

Deel 2 van hlerdie kode verce.teN vii verligting Van Part 2 of th. code, 59,•·rial •Ir,94 'ighti"!: r•.i„,re 

Male •trate. wat handel m. brue, burgmentrums, ments, lealing with the 1//Inx of bridle'i lown and city 

r•"ger oorgangp, sirkels. rns 15 nnu as dokument .5. 1,·•tres, pi·destrian ,·rossings. roundabout ear, has now 

verwy.,nx 19/9/27/1 vr killnmentaar gepubbet·r been publi,hed for commen[ aN doiumi•,11 No 5 11]e ref 

19/9/27/' 
Die wpri*.t Mnk en hard aan hierd. bail 

The working group w. ha6 laboured tong und .rd 
lr."wikkelle taas Rearbel en moet geluk gewens word on this very co•11}lex 'ul'J,·L·t inust he '[)ngratulated 1,11 tile 
met dll voortrl.ke liuhllka51/ en ons vertrou (laar sal 'n excellent document ?rndur,·d and we trust thpri· w]Il be 

M'Nlgolf tons'ructive •an opbouende kritiek plenty if i filinen' •-05 

4 
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S. STAANDE RAADGEWENDE KOMITEE VIA 1, RTANT.N.. A.VIS'/1/ COMMITIEE ON 
ELENTR] !*E VEI].IGHEID. ELECTkICALI SAFETY 

Hierdle komitee liet de le,·Ate yereadering iii Th]i committee had its first meeting m »Inwail 
Fi'[iri irip 196R hi'holi D]t het dadellk duldelik voword IN88 
dat AARDING vee] meer om dio ly' het as oppervl... 11 buclin: clear at this meeting that EARTHI// w. 5 

4] i·,i die burn hel dadelik wegge@pring met navorging a vast anrl L ori,plie,lted 'eld 1/ cover. requiring much 
pr' fin[1"ok vin de •n'eleentheld. r•9,·ari·h and inve•tigation, and the bureau immedultely 

htatted del,.i•ag int• the 
Die (weede bubje•t vergadering van die komitee is op 6 Maort 

Tile 1989 Mehou tae die Necond volgende aanbeveelings langeteken meeting of the committee was held on the 
Gth March. 1969 when the follow]ng recommendations 
were 'I]nuted 

00 Die gebruik '•n Ntoorn·*ebalanseer<le aardlekrelds (ai The u. of current balance earth leakage relays i 
word sterk lanbr¥,•d. Weens n gebrek aan inli•ting btron•gly reeon,mrndi, 1. There ]6. however, not 

en vi rtruue w,ird die verpligle Installering enough illformation lan aard and confidence available a 

pre'ent to Juslify the compulsory inskill,ihon of carlli 1,4,re]Ob 01, huishouctelike installasies nie op hierdie 
leakage relays . domestle 1,15ta[]ations. <rhe possible ladium .rul nie Die moontlike vers]apping van rel·1••tton of earthing requirements may a]S© be 

a.ird#rei•tes mag ook oorweeg word con,;ider•id 

(b) Die SABS spes,fikasle 767 meet gewyMii: word {b) The ©in SADS specification 71!7 +Iint,ki be amended. 

. ultklink perke te Etel op tussen 30 en 50 /11]i· (i) I set tripping imuts bi«ee,1 3, and " milli 

amps: an®eli . 

(ii) nir verint,idrrin;: ian die gevoc·ligheid tee te (i,) not to permit any deNensibsing devices: 
laat Ille, 

(in) die re[@ en skakelaar moet in een eenheid (ill) k,comhinethesensing unitand tripping circuit 

la,imgrvorg wurd ten cindi· (11: 14/p•uter breuker met in order W make I. unit as tamper 
dic bi·griligin,: 90 vcr moontlik uit te ukukol iproof - possible 

.) Al' app-,te inylultende die st©of meet beskerm 0, All .liances including the cooker unit to be pro 
word liang•NL•n die Indersle /]lklinkpell nou hoog I.'ted , the lower tripping limit now being h'll 

g.,1.·' is O/1 1/61!re uilk,inking te volrk[,m irl'gl, to 'Ininate nulance ./.nj: 

(d) Dat die verpligte •.ellijmemplbsies uitgebrel (d) Tliat (he· com[.ulsory safety /ctifwation& *howd b 

w,]rd om lia,irdroers, billk:imertoebehore eng. in e•ended te . cover hairdryon, bathroom .t// and 
uther -pliances 

'p) Statislickp 111·wys dt die vermeerdering (e> Statistics show van onge that the 'petripity acudent rate of 

lukke 21/ .1·volg v il eleklris]IL•it viel vinnis,r in Suid· IT,ire•se ib much higher in South Afri•a than L. 

Afrika is :IN in die VAA, Duitslancl en 13]·ittanje INA. ler][hiny or UK. and that a Nurlirkm. 1:Jige en 

dat ·n onrubluire ..inkil van die on,0]ukke die oorsaak Tiumber , due to sense of Irregponsibilit> A cm 

vun onvenkill]Mhei! ]' ·n Veldto: om die publiekoor p./n to educate the public . to how apill[,inct'N 
die aan[.luilin, m tut·51'Ilt in te lig word ainheveel shouid be connected •s recommended 

9 SLOT 9 CONCT,LISION 

U verteenwoo rdi ger wil dank van die vereniging man Your representative wighe' . rei·ord tlli· th EIT,kN of 

teken viv al (he hulp en bystand the wat In as:,04.1, tion to the 'dF of (he S A Bureau of Standardi die personerl 
for all their assiOnce und help und to the many eng · 

van die buro ondervind is sowel as aan £ die ln/prm·urs 
neers who are serving on committee. In your behalf 

wat u op die 'i,rnitres verleenwoordig nale ure van werk 
Mnny ham·s of work are hacrificed but It 1% a rowardink 

word opgeolfer ni.iur dit is belonende work m belang van w,irk in the interests of our supply indubtry und 
die voorlieni'J>n>werheid el die verbruikers consumers 

rn,hPI)SED STANDARD {.Hour,D rent ratingN 'or '·ables to be Lncluded 1/ the Code / 

AND .™BIENT ./,IR TEMPER,VI'Lit]= FOR S.1. Pr•lee for Ille Han/ng, ..allation and Operation Of 

Mli·£,trio Calilpx and also generally forelectrieal appurat. 
1. le .s proposed ic establih standard tfunpentures 

lor ground and for El!/Lent Ell' for Suuth Af= I. 2 'he values 'F ground ./ the ambient air templr' 

standard temperature' will tlic' be uied to compile cur· ture• .t present I.* ar: usually those Kivl,1 in •ene' 

86 The Ass©cin(ion /1 Mulicipa, Elent•,cal Undertak,•Ds 01 Scnher' Alrica p,oce®dingt 1969 
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publications and are •t aways suitable for So•Eh Afrtu . AMBIENT Alt lili•ERAIURE 
3 Ground and ambient air temperature·, for every Ambient air temli·r/ture v,iries ¢onsiderably liver 

month of the year taken over a period of /1. and the 24 hour period Graphs 9 / 12 show the h.urly •ari· 
.uraged over each,wriod are shown....ly ation il amblent I. temperature in Durbal Johan 

nesburg, Cape Town and Bllemfont,•i• The# s also a 

4 GROUND TEMPERATURE c••hiderable variation In temp•rature over tht· Inonth 
Cral,114 13 ID 20 show the variation of the mean Ina,£,mum 

Oraphi 1 and 2 shol the variation of thil· grl). temppratine 4]Uer the >'ill' Every px,int plotted ropre- te.peraturl· uver the year at Cale T.In and Elsenburl the mean of th,· i,111*mium dMily temperature for an> one 
(Paarl) at Iliree difrerent depths Each pint plotted montii Nineteen ie•tres are riprezented throughout the 
repre•pnts thi irwin tell·rature for a given montl] taken •R A und SWA The result . Ule nineteen Im·.ilitics 
e.er the nunlm·r •li yelrn indicated. Graphs R t) S 1.(11 c•)11•idered lS aS follows: 
cate the •anatill„ i,f th' mean monthly temperature. •wer 
the ye:ir at various lot·iilities in the R.S./ at 2 ft d./ Average . the maximuln temperliture, 29 -• C 
The J,]pan temperatures f,ir the year (representing the 1.,]west nial,muni 18 Occ ten'•,·rature . 

mean ur the 'welve points I'Jotted) .ire also Ni'en on the 1112-t m.linlien temperature 35,{rC 
praph• The a•erage of these Tnean tomperatures fur the 

localilies [t shown on graphs 3 10 8 is 2114°C. The a•eral,e is proposed to /ke 30•(' the averag' of the yearly 
Of the maximum temp,·ratures I 25 0•C with ./C max,murn tenifieratures as standard ambient alr 

kwest and 3Ds'C ....3, 11[ the maximunl tein•ier.i[L]rls 'emperalure. 

.0 resul' of the eightoen represelltative ]Dedht,PS 8 Comparison of standard temperatures of Other 
Considered are as follows I.untries .ith reference to cabie raut. 

A.rage yearly temperalure 20,4•C 
Country Groum. Temp Air Temp 

Average of max.mi,il le••Il)eratures 25'FC 

Lowest rilaximum temperature 10 .C Great Britain 15-C 25©C 

lI ghest ina•imum temperature 308°C USA 20'C -°C 
ttaly 2,/. C .. 

The daily variation b, grmund temperature is 'egIi. Germany 20°C gnoc 
gible 11 1& liroposed to tnke 25 C, the average 01 the lA .C 30'C 

*f .rnum le,r,•i,ratur. :Ls ·,tandard gr•und 

rature for the Republi• (proposed] 

1 1 *i•.*Inc•€-7 •r, ures at dr•ous 4 drou nd --*C.-6 Vmp e6 •re0 at 3*44 

10 -__-•·•£76™«n·ufr- 
<1•3EL19*12.' - - 

23 

. /- - */1, Av 

I- I Ild*.m:al'll - pe#ke..52 18 4/ 

29·541 ._ F•ur,sir,th 0....d) 19 4% 
Itcm 

S- ---- D.er™1/Kn,Sna<..'.Al>AS It 
---195•m . 20-7 C 

.3-•it,n,/r•lu t••flp*r•.#8 *Slim 
- Mein e.. ./,ou...pth IM•••,a S 

gr 
.C mi bur,@(620'Xub" m 18'99 .9 
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...RVERSI' V.' DIE ..ITE' ll'LAS .1.1 •NUAL REPORT (}F TI[E HECOMMEP.DATIONS 
' V•JV/'.1 ('a™ .IR .... EirK...Es[. .'IMITTEE F OR NEW El.ECT/le.IL .1....mES 

Ht'DE],SARTIKEI... 
(2•/8) {27/x) 

Die Koinjtpi• III 1 driekeer vergader Redurende die Three meetings .ere beled during the past year and 
....]pe .r en danfrvi·hip' is lan lede.ndernemings meJE,ber undcrtakings were notified of 811 recommenda· 
bukendgemaak deur middel van dle Nuusbrief. t,un through the m.ium of the 'ews Bulletin. 

Dits met liN.dwl.e dat ons die afsterwe moet aan· ]I n wilh ..... lut we h•ve to record the death m 
teken val ]//I l l Joles van die Burl vir SInciaarde Mr ' 1 .nes of the S A Bureau o[ Standards who his 
w,il ir et]Ike Jare ]I hierdie 'Dmitee gedien het servi d or this Committee for a number of vears 

Mnr R A I•,Igh iN a,in,•»lei as alternatiew• verl[·en Mr it A Leigh has been appointed as alternate 
woord/ger van die ledradin.regulaslek./itee in die ref'resentatil of the Wirin:, Itegulationw Committee in 

lilek van mnr. V Hart ce i. Mr V I 

Drie·en·twinlig lanyooke is Redurende die .ar our Twenty three app[Lcallo:19 wr·ri· ••Inslder. d„ring 111' 
wig. Die oorer:ing van gommige hiervan ]5 uilgi·'ted year Considerabon of 5,Ine •I' tfu·he was defer•ed fil·n· 
in afwu.ting /7 /Leer li©Bonderhed' ding the rete•pt of further information 

As gevolin probleme .at opguik hot in ,el·blinil Due to the fuct that probleirs had arisen with regard 
et die instillerin' lan ing/voe.l artikels ./ nic :i,iii tfi .O installation 

of impork'rl eommoditic, which did nul 
ft le' 

spes'kas• 'an * S A Buro vii Standi-le be·A tomply with •he S.A. Bureau m Mt,indard6 *pi, cilk.ilion 
I ord le, mar .el Man die toelay]ike .]t. Shindehird but dic! commy ivith the ri·]evant British Standard Stioeifi 4 esinkasie, 

6 die ledradin.regulasiekomile' verboek cabon tlie Wiring Reeulations Commitlee wah requi sted 
2 n 

die ./.sle te verduldelik met inalnernine v,in die· . larify the .... m relation t, the definition of 
Slanda.ird Bedradin,wegulaa se d€finisle van 54,}e' Spee]Mcation " in the Standard WInni Regulation··· 
fikagie.· Die Komitee is seclertdion ince•le{,1 dill = Thc Committee was Subhe€luent•y IHIv,gler! Ulat where there 
daar '/ SABS ·sresifil(•ie is. sodanige s.esifilka+ 'di was .SABS SpecifiLation. that speclfication mus, 
Relli 1)]y 

Ons iedank al die verteenwoordiger• un die vrnki] W. thank all the representatives of the various 
lendu orilanisaqies en liggame wai in die Kornitre .urticri organisalions lind bodies who served on the Comouttee 
hot 'Ar hum· heelhartive en .aard./le by.and asook for the generous and valuable ium™tance an. .116ii the 
die S.A, Buro vir Standaarde vir hul onder.,teunin; in . A Bureau . Standards fur iLl I ./ance n carrying 
die toets van artikels mar nodig ou( tests •ti eommod,[Leg where necessary. 

C Lombarl, C Ii),Til'ard, 
Saanireepfr ('unveil 

IA.Urr EKS,k W IAN ME ELED{TRI/>F. ANNUAL RE]•Oln OF THE El.ECTRICAL 
D....VERKERSHM.]STRAS]/RAA[) WIHEMAP.'S REGISTR.t r]ON BOARD 

':edurende 1988 " twaalf ver/aderin#'9 bell' eli h 419 Twelve ..... were convened ..m: 1968 and 
lan.eke o. rogistrasie Dorweeg waar.n .5 a.nuar . 914 ip[,liciations for rellstration were conA]rlerpd of 
v:r die voorgeskrl'•e cksNmen whir}, 015 were accepted for thi pri,;irlhed exammation 

Vergelyke by cli• 001 van die vor,Ke Jaar is 680 vo,]r I t.mparison with 901 m the· prpvi....ar, 683 
lopige registras]L'sertifilkate toeuest•an of hernu xeduren,11· pri,vibional re.kstration *ites wei·e p.mtrd or 
die jaar onder i,orreking renewed dir]/g the .ar under review 

Daar was vier ,·ks.imenNeys]& In 46 ek,amensent™rill Four written examinationh were arranced .,1 + 
vir die toets vul 777 ./,te el die uilsli,i• wai qui,% i·/.ir,Lination centres to test 777 iqi,id,dates. th' r-]t' 
VL,|A I /·in': cis follows : 

Geslaa: Ccdoelte I on lI 41 Pa•sed Part I und Part II 41 
Gesiaae ./elte I Credruip Cedoelle / 74 /4,4bed Part I, Failed Part II 74 
Gedruip Ged{,ette I. ma:Ir slaai, Gede•[ Failed Part I but passed ./ I 25 
to T, 25 Failed Part 1 and Part / .. 

ledruip Gedeette [ en Gedeelle I 183 Failed Part I N2 
Gedruip Gedeelle I . 

PasEed Part 1 78 Geslaa' Gedeelle I 78 
1·':iled Par' II 11't Gedruip Geclet·[te I 118 

Geslaag Gedeeite ][ SO Pas,ed Part I . 

A fivl•.ig 142 Absent 142 
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Vy!-·enlertix praktiese eksamens / b> dic 1. hoof Thirty-Ave praclical exaininat•ns were con,luiled at 

Sentrums afgeneem en van die ]006 kanc[]date wi• 117 the 10 pnncipal centres and ]17 of the 1004 candidates 
suk5ed were q,cees# 

Teleinde voors,ening te maak virka•[lidate rill·t li•al· In iwiler 'r' di·irillir,1./Le '·4indi,lales with latuuage 
of ender tekortklininw· ]M verske]e mondelings' eksamens lir 'her d./]el several oral exanunatlons were 

Rere* aria,iged 
istras ortifikate . dan 210 per.on,· 1/,rE·ik: Repistration certificates wire Issued to 2]9 persons 

hiermee kom die tot.,al sedert 1,140 m op 10,025 te staan hringing the total number is@ued since ]940 to 10.025 

locle' da.ir In ver.ely'll met Inder Jarl ·n Altl ouh. in comparison with Ar.lous years. there 
afname was in die totale 'anul persole wet in 1988 vii has been a decline during 1966. In the total numbel o] 

wille reilistraG]e Rekwaliffseer het. word n terbelerlnx kn persons who qualmed for full re...... it I expected 
(1]e voorolt•le gestei i.1• ifj69 af, en wei on, die volgende that (lie position will improve from ]969 Inwards for the 

10!lowing reasons 

{11 Die verbeterde o.]eldln:.metodcs vi•n v:lk/er (0 The improved training of apprentice under Ihe 
ge •leur midde] val {lit·,]nondrrhrol,e ople] b.. releage b>•ten, 

lei= 
. ske,Ti: 

(ii) Canditl•tes •ho do not obtain an overall andidate Wat nie 'n a]Ewil ene sliwigilerk in 1]e pass 
. Il.irk in lhe [,rattuch] examin,ition but have raktiese eksamen behaut nie milar wal elii:een 

van die drie Kedeeltes vul hierdle eks,imen ..it]%f.]clorily pEiNEed any (ine of the three par. 
ilf tlii. [·Na •In·•tion are now exempted from 

he,redigend deurkom. word Ilou vr•Ne··tel .an 

undLr.,14' 4, further examinition in resped die werp].ing om 'n .·rdere eks.Jin le' 
111 ./it 1,111,1·/ Ir part ops/te van daardle be'ond['re t:eder.• af le ]6. 

(111) Die in[lutinR in vorbund nief 11'E· -rwJ,KUe (,ri) The information inade available bv the Centr' 
Atandaard wan werk vir die Raed ye prakhese {)1 p. midlion fur trudi Te'ting during October. 
rksamen sons deur die Sentrale Orean,sasie vir 198/ in re'ar/1 / the st,in<lard of work re.uired 
Val,toetse vrygi·ste[ l in Oktober 111{1!< is Br f,ir the Board's practical examnin&tion . proving 
waar V2L,1 .not hul .]r ki,Tid].ate 10 /• ,]f (•onN.•rable assistline·e to candidate. 

Die ge-tivdle Raadve- KIniteeg in nurban, Thi· advisor' Comm,ttees established at Durban, 

Ka©staci en Bloemronte,in het gereeld bypeneekon, Cape .wn Ind Bloen'Inte-in have held leetings re. 
.edurende .. ...po jaar. larly'lringthepastle:,r. 

Ten boiluite %,il ek graag dir Ra,id li,(lank vii· (Iii, In cone]usion, 1 wish . thank the luard for the 

inligting wat m hierdie ..,g hesk,kbaar gestel is informillion provided in this en Report and for permlision 10 
Ilr Cle· torste,mning or, dit aan dle Kon'ensie voor ti·le hubrnit it to the Convention. 

C. ./bard C LImbard, 
Verteen.lord]Il Reprebent...e 

VERELAG Vt• DIE ,),.DIER ·K{)•111'EE (H,R REPORT (JIF Tile RIWITS OF SU'PLY AP.D 

bil. VIWIHMI}NINI.34 El 01•WEI<KINGS...011· •rENER t'MON SUB·COMMITTEE 

0, rtie Ti'gn]Dhe vergadm· ing 1,4.holi tem/·] lid At the tech'will nneeting hold at V.inderbijlpark 
Dilrk gedurend M' i 196X ]tet mnr percy Giles onder dunng May, 1968 Mr. Perc> Cileb reported . ,1,101 011]er 
andere verstag ged©en cor same·;Frekangs wat afs'e-r thints, or, a irieetjng whieh Onited Muncipili lecull'r 

41¥rs van die Veren'de Munisliiall Be•tuur en die onder· ' elec>AI N and the A.11 E U Sul>·Comnntte•· Ii,(1 w ., lie 

koinitee van die VME{).op 23 Augu•tus 1987 geh•d het 'UT,liurable the Minister of Economit Aff.,il• tl,i # lia,r 

met sy rdrle die Minister v in F.konoiniese S,iki, dle niun of the Electricity Control Board, thi· (,nridn of 

& tter van die Elektrisiteitsbeheerral,fl, dle Voorntter E- riri and othe,on the 23rd AuRust, 1987 

./ E'·kom en andere. Subsequently a letter w.,4 re(eived froin the Sei·rptary 
Dammiumiend • 'n skrywe •an die Sekretans vir Ar In<lustiles getting forth the view'h d the Minister and 

Nywer//de unt...2 waarin die hesbulne landie Minister 
the con'.ments 01 •eom on 'he plints submitted en die by Iii· 

kon,InentaE,r vun E•kom weergee word in 6Elke die 

arRumente wai deur die ,•rvaardilling v©orgeM i Hierdic dpleg.ilion T.w. letter denerally con.rined Mr Gile' 

Akrywe hot R de Mmemeen die ver&]ag •an Mnr. Giles report. 'he· Minister'/ attlude . summpd up in thi. 

heve< *sler se standpunt %[,r•1 111,11]· dle w,I followmg e=aract . 

Ret,4e uittreksel ..gesom - 

Wat .,irdle Dipartement belrer, kan uk 11 •erieker In so far . /. Depanment I conetrned. ' can 

dat in die ultvoerrn/, vven dir lillidiue buleid, alli·5 moolitlik assurL· yul that In Ihi implemenlation i. the current 

'I #. *frika V'r, 1969 Deell Ing lai Wu•,e,o. EA61,lilietsnnee'•umn. vmn ..like 



Redoen j.,1 wurd ten e]Mde alle xesigs/"to 'an elke saak polley. every possible endeavour wii] be made to give 
wat deur die Administrateurs ian my voorge]8 word vr {lue and fair consideration to all aspects of oiery 
komment,ar' deoglk on re,verd, te oorweeg Ek vertrou i·.A· submitt• to me by the Administraton for comment 
derhalle I.[ u 1.41uur die Reveringsbeleid daadwer'll A[[·lirdin.'ly 1 frust that jour Execullve would give 
„1 st im m u lede sal Manmoedig Din hulle beplanning !,osit.e support to the /#ernment's policy and that it 
iwn te],4,4 hy di[·r•geringgedoehlellinus Us•meworking woukt encourawe its rilembers to tailor the•r *nning SO 

in die ..h lid 41,1 hul: D. p.' pe·/Ill word aN 1,1 fit in with the low•rnment's ©ble.1.1 Your 
Inthen I voel dat da<,r ellige •e]·dere punte is wai Co•per.itiun in this m.itter wii,i](1 Le sincerely apI,reciated 

le dill,Mlk is nle, sal ek & nlot graagto met u best'ur Sheuld there bi· dely ]Juints which you consider 
besprelk. re(ii,ire further clrification. I would be only too happy to 

DLI• n·grrinM hel onlangs die beleid to v. die .ek· [lIs•usB these •ith your Execut* 
king en •]sprpillinf: val elektrimeit heroorweeg en lot 

The Governmelit recently reviow•d the policy with 10 'llit%oil pe.m dat E.korn verantwood// boh©ort te 
respect to tlit, gcnent,0,1 and vir die distribution of eleetnelly i• •orsiening van elektrisite' n 'rootmaat tim Republic It reached the conelu8ion that anne i·r dit Eirom hhouid bevs kan word d. Elorn dit teen 'n laer 

.F... ste kan beresponsible doen for THIE BULK SIPPLY OF as 'LECTRIC.'¥ 
'n plaaslike be•uur Idle bepa]Inj{ WHEREVER H COLLD BE SHOWN I HA'I 1,·scolil cul,[d 

an verge]Ikbare kostes moet nie slegs die huidige toe•· 
do % at land a lo•ver cost than a &3] in aanmerking maar ailthrint> 1/ geneem word nle liewer die mea•,iring 

lostand Marskynlik C•niparal>le -sts re.rd should be had not onlv to wat sal heers 'Dr die the ekonomiese 
mi,Tiedillte Situation but rather to the sltu;,tkin that ,s leeftyd van die ®wekkinesfasiliteite wat aangebring sa[ 

word likely ti obtarn over Ine economic .fe .Iii· generating: 
lities to be established H]crdie gesigipunt is deur diu Minister van -no· 

miese ·Suke aan a] di. AdministreurN voorge]6 ln·n skrywe This point or view was placed hernrp the •everal 
N date·. 4 nesember 1967. 'n Af•krif van hierdle br]If Administrators in the Republic by the Minister ul Ph)· 

. •cd 

•Ir die in]Li:ling van u bestuur h..aan.he. Al nomic Allirs l. a letter dated th' 4,1, 1/·ri mber, 11187 
i 

e .........urs het 'erdertien die Millister in keliis For (he inf•rmation of your Execut,# a '00 01 that 

nestel dat hulle met sy stand.unte saamster el dat hulle lenter . attached Al] the Administrators have since 

die I.'Ii·ne beloid soos deur ham oinslrywe in die toe· rei•li L41 to the Minister to the effect that •n principle they 
koin' s.ili••tvorr'· are in :,Nreement with [ho views expressed by him and 

Die VMB het hulle Dntevredenheld uitge. reek ./r t}hit the Rcneral polip) as outtined by the Mrnister wiR 
1,Lirdie Int,wiliril en die kommenliwir van Evkor en ·n lie Kiven e•L·t to in 

/*e " 

verder,·.erhoud met die Minister ver&0ek. Hierdle The United Munitipal Executive then expressed ' 

vergaderi/ het op 17 Februarle 1968 in Kai// plaav dissaili•[aetion with this reply and the comments made by Bind toe 'n duputage vin 1 1 per@One die Minister Ey Falim and requested .nother inteniew lith the Minister 
Edele mnr INk en die Sekretaris vir nvwerhede mnr. Tlnh rn,·elinM look pia{·e in Cape To/n on the Ill Febru 
Kitshoff "nin©et het, byge,aan deur die A]gemene ary. 14AR, when an 11 -inan doputation m©t the Honourable 
Be#.rder, innr de V]IllerE en .nr Smit van Evkom en Mini%ler. Mr H.k, and the Socretary for 'ndustries. Mr 
mnre .tlet, Conradie en (lu Toit van die Kaaps,· Kit#ff, with the General Mandwer. Mr. de v1111// and 
Provinsiole Admillistrasie, Mr Iii]t of Escom and Messrs, Retief, Conradie and 

Se': permine hat naming b deputaste geprit mot du Toil / the Ope .-inciat Administration in 
ce®ek deur mMe. Kitshof• en de Vilhers D•13 •13*' altendunce 
lende· irgumente wat ® die vorige vergadering gen{)em 

was. 15 Wi·,·r bey,reek Evkom hot S• hulle vorilze Iierions ypoke 0,1 behalf . the depu. ion with 
Doreen 

koms herhaal 'Fill·. frum MeNsrs dat die Kishuff and de kleinhandel in elektrisiteit Vlmers The various in diL· 
I]oinls alvi·mean raised at nan 1,]44,4,le be•ture oorgelaut behoort te word, theprevious interview were again argued 

on dlit E•nin 
wiwir daar ver..e Ont.... dit deur de reiterated their Elektrisi earlier agreement that the reta 

le'.h-rniud }iyeele .or. 1,4 4/ electricity should in Reneral be left to 10(ul 

antlinr it irb, ,ind that where dilerences arose, these should lit ' botekenisvol (lat diL• Minister gese het lat hy be settled by the Electricity Control Board liereld s.11 lees nri• mel die AdmilliN¢rcitrurs clie moontlik· 
heid te bospr•ek om 'n onafhanklike liggaam in lie Sig,lifleantly, the Jewl Mini!.ter said that he waG prepared 
te roep Im Rogkille lussen E.Im en Muni./. to discuss 

o.wek· with the Adminlytrators the possibility of set 

king te hestig mur dal dll 'n wysiging van die 1 elektri,1. ing up In Independent body to decide batiee,1 Escom 
arld teitE wet municipal generation I* this uerp en dat dil tyd gal neeni om to bewerkstel]IR will require an amend 

Een of (we' ander sake is ™ill Nub·,udice on daar inent kan ti, ille Eleelricity Acl and will take some time 

nle op 1]erdir sta{]LUI' di,uroor komin,nt,uir Ketcwer word One or two other matter• are still:ub jud•ce and can 
nie, alhoewel daar hopelike rn{,Tidelin. verslag Kedoen not he commented on at this 'age, although it is hoped 
s.,1 word by dic Kon•ri,·i• th/ a •erba] report .n be made to the Conv•ntion 

R W 14.*n R W B. n 

Konvener Convene·r 
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DIE W*RFI.1, IRW:KONFFRENRIE. W(hRLD •t•WKR {l"N.=ICE 

The jaarvergadering van die Suid·Afrlkaanse Namorl,ll Ir annual rileeting of I® South African N.itiona! Komitel .an die Woreld.Krankonfrrensle het op 24 Coinimttee 01 11,1 World Pner Confpri·ne was held in Februarle 1969 on,Ir vii,irs,ttprnkap .an Ir· Strazacker 10]·anne5bury on the 24th February, 1989 under the 
m Joharme'bur,; pIna*wnd /1/ /(DiRend[· verslaR. phairmanship of Dr. Strazacker '11,1. foilii"ing report OP¢ehtel ult die verrilyful. uin lierdir verk!,dering word ..rived from theproceedings of thus "lpiting IM -limitted 
Vlr kennisnatni· voorge' - 

for ir, form al. - 

Soog op die Tekniese Vergdo,rinN te Vanderbiltprk . .dicated at the Te.chniial Meeting held . Ma. Redurende Mei 1968, gcmeld was opdaardle datum nor 1988 at Vanderbij]Dark! an invitatinn from thu· host 
Keell 'Litnodiging v.in lie Se•rn/ WOreId kragkon•e· country le send defeg•tes to gle Seventh Wortd P•wer 
hnS]11 w it godurende .ti,gust,16 1 MR In Moskou gehou Conference to be held m M.enw flurin. August, 1!188 had 
SOLI •ord, van die .heerland on.ang n]/ Hierna het not 11,·cn received at that date. Subsoquently tile inwta 
die litnodlging we] aanRekom, maar veel te laat .11 lets ti,)11 did arrive, much ton late tor aigil,ing to he dri,i· 
48aran,i te kon doen en dernallve was die Mimi Afrikaanse aliout it and consequently thi Mo,•th Affican National 
NAGNmule Kenutel· lue m Mo81:ou •erteonwoord]E nie Porr.m]Ilee was nol repreRrinted In M.heow 

Twee afgevaardigles, .al SASOT, lectoenwoordig het, However. two delegate, r,·wi,ntilig SASOL, in thi· 

in dir person van Dr fitander en mir. J W v d Merle, persons Ir Dr Stander and Mr. J. W.d Mer.. 
•Aunt algentene bestuurderN ¥ 1,1 1!11 Korporasle, het a",st:int general manager of t. 1 lerimiation. atter'i,d 
el,Tter die konferensie by,wwoon Ons ig .nk aan hulle Ihe conference Wear· indebled to them for 'w fullowl,1. 
Ver kuldig vir die ·.r,!Ne,lill· I,kirli'y,•tli,16 van ]·ulle rrEurne rif their L-11!ns :- 
indrlikke 

Dii• Konferensir ·Die terlia w.m (IL• St·wi·nde W•eld· The, Coiifer·lic• ; The theint· . Ifie Me,enth 'u,·Id 
Krapkonforonsie W[ls . Wereldbronne van Mn,·rrie •n Pliwer Conference was ··W,irld EnerED .,4[/re,·b and 
die ./an-·dioN {laar.an tot Voordoel van die Mens{1•01· their Litii,/ . for th,· Benefit of Mankint " Apprix 
(Ing,·veer 2500 afge·•a•rdigdes %as teenwoord,2 en 'wer matily 2.SOO dele#:ates attended arid Irlir· man 250 papers 
as 250 referate I ge'wer in elf onder atdalnxs Ke'urende were pre.•ri,1,·d in eleven sectmns durin* Ihe three work· 
die drle werksdae,an dle KDnferens•I ing days of the ci,Afer€nce 

It. rrwevoorraad lan Enerliehi,!pbro... • Ve. of Enpr© ReEouri• The Conference coll 

Die Konfere.le het beslult dal de Were]' •luded that se world ener. res,),iri·,4 111·i, 1,caetically i.px 

e....tpbronne feit// 0•uitpullik ls, wat beve.g haustible. which I (Infirme,1 by thi, 1/,1/nuou' disro-y 
Wilrd de,ir die voortdurende ontdok]11™ van nuwe verslae or /·w dep.]ts of fossil full as well as by the progress 
Val fo,&10]·brands.f .wel as die vordering w. Remaak ..ide in the utilliation of new form' of energy. Therefore 
Word in die unwonling lilli nliwe lorine lan ,·nergie 
Die thi• belangrikste main problem problee·in - dii• In,]d./ is di·,1,11!we at present lies not L. the danger of 

me 

die Wevaar dat dip wer.46 Be reier·Ne¥.orrade eld:Austkng the energit energy resene. 0[ the world. but ]/ pro 

11]tgepul All niak me, maar die voorsiening van goedkoop viding huinan]ty with che.ip enere 
OIl·rle aan die men.{lon 

Die algehele geologiese .i·v,]or!·alirl wor• Thi· nverall up geological resenes are estimated, very 
0/He'.eer die 'olgende ber..' app]·Dx•Ii,alely /3 ·- - 

Stee].0.1 7500 tot 15,(X}(1 6]!Joen 'n ...Jul 7,500 ..000 billion tons 
200 toi 430 bilio•·n lon - 200 to 430 billion tons. 

Nat'urilke Gas 140 tnt 170 million m.len k.bleke natural gas 140 to 170 million nimon cubic 
meters meters 

Uranium lae koste ontginning. 1.5 m,1Jocn ton ur•niumn low costextrattion, 1•numon tons. 
Uranium .. hoe koste ontinninN, 15 niltioun ton urlinium high cost extrattion, 15 million tons. 

Daar word gegto dat die aan#endirig vilri kernener'ic It s believed th.it the utilization of .uele. energy 
die wereld ge energiehuli,lirn,ine kan verdubhe[ nia> double the world ener2 resources 

'pwfkking el Verhrulk •I Energie : Elli·rgy Production and Consumption: Over the last 

Oor die afgelope t,•ee of drie .de' hel 'root two or t},ree decades great chanees iii the panern of 

4randeringe in ,he .troon van energieverbruik pia* energy cons'ili,phon k taken plale and are Mtinuing 
Revind en dit duur steed& loort Die pren(asie verbruik al Ihe presem time The per€entage use of o], oil reilliery 
Van o,i, . <Iie ranin.3(lery produkte on natuurllke gas neem products and natural gas is increasing while toe the propor 

torwy] die verhouding ian vt,·i,knoi , 9 ,]rE.inle„ 
....f tion 'f ©0•1 Ind organic afneem Daar I ·. be,tend,ge vermoerderinu fucis is declining There / a 

In die 'Inik v./ sekon,ire €ner/ebronne vern.amlik st•.a,]y rise rn the ./ 'f Mecondary energy re.... 

*lese krag. especially electric power. 

I V•n 'ing van Mull/,pall E.kiri' wiliondern/mi.@s lan Suld•11/ Afrika Ve•f,Wingh 1969 D-1 
98 



Ihe wereld xe lewering van elekbil:,· energle iii 1966 The worid output of electric energy m .. amounled 
bet 30°/. val fille eneN:lehulphronne beloop Die /·mid· to /0% of al] 4·n< r, y .urces The average increase .r 
delde Marlikie vermeerderin' our di, .ge.. 15 Jaar annum over the pas[ fifteen years was ibout 8% An 
w.15 ong·vi·f.·r 83' 4, Ontledling van dle ©tpktltsltplt' arhilysig of the population and electricity •Mutput 5,tnbsbcs 
lewering en be,olking van 164 land,· (C]in. uitgobluR) for 164 countries (not includint, China) witiJ . /' 0, the 
Iliet 78% van die totale 1®volking •an die were!,1, I. trit.,1 i•opulation of th• world, shows that 121 of these 
dat 121 van hierdie lande 70% •an d]/ Ii,wilkin. hel countries have 70% of the people but con@unle only St 
m.. I.·XE ./ van d. elektrls]/·11·.14•%1·ririg ,·rlirril' r the elect']city produ•ed. These ]21 countries hae an 
Hlerdie .1 lande /4 n jaarlikse verbruik per kop .,11 annual per ca,ill.i e,J•sumption of up to 1000 Kw]• 
0 trit 1000 kWh. ringluilend 95 met minder .,4 100 kw,0 (including 95 with less than 100 ..) The reinaining 
Die o,irmywende DPI van die .tale eli·ktriese ene,·g]• 929 of t. total w(,rld electnc energy eellerated is con· 
upi·. rk word deur 43 lanie inet Not* v iii dir wereld •unii'fl by 43 countries w th 304 of the w.rld's population 
ye b....ng verbruik. 

Mure than 7014 of the electrit power was produced in 
M.,4 r as 70% lan die eli·klriese kra: b op.werk i thrir,1,1 stations usine fossil fuel. Ib dro·power stations 

tormicie krazsentrate> deur n,d,9 van Mule]br'nci'tof IDduced 20% Approulnately 15% m dri·/,4 from 
Wilterkrags./.r Lies het 289 gelewer On.eleer 17/4 w.is nuclear st:,tions. 
-1 kernkraNSentrales afkombtlg It wor(1 1•era.Lm dat 

It . e, e.iniated ducende die that during the period 197.3 tri 1980 tydperk 19• M •980 Z(1% en ln dip U:d 91: lind in 
nerk 1980 the lot 2000, period 1980 to 2000. 05% of al] new 65% van al nuwe huntralpx ker n utin 

./1- will bc gedrewe sal nuclear 
weei 

There / a relationship between the ratio of .Owth 
D.lar is 'n verband tule' die v.,houd•,1/ar 'ir,wil• of Ihe 

brulk, Gross National rn,duct. total energy consumption 

:..Le,il.il';8'i•JAZI. ewone 1% arlii elerlric]Iv patroon dat.lie (onsumption The usual iuttern is thai 

M.le,tompo :an elektrisit•its'erlirilk yrotpr i. as die Ille .:rowth raw . ele,tricity cons:imption iN 'Aher 
groel...0 •an totale ..an • lasionale· 'pbrpn. terwy' fll" Kroe]. the Cross National Product growll, rate. whlte thi· 
tumpo van prirm·re linerni,·,·rliru]. kle'ller is Fri/]ary energy consum[,tion growth rate i• EInd][er. For 

Vir die bdperk 1060 mt 1805 het oor die hele wor, Id the worid as a whole over the Period 1960 to 1905, thi· 
lie Lotali ncisionate opbrong, met N% vermeerder, d I,· Grobs National Product increased by 315, the volune Of 

pro'uksievolume met 40%, die ./rbruik v:n alli· iurte induslrial production by 40°:, the consumption of :' 
r...... i.ne/:]ch/]pbron/e met 244 el 01/ktr].]te].ver 

kirill brulk met of primflry elir. resources by 24% and e'letrir 
46: . 

']4iwi·r eonsum'ilion by 46% Dip linlwikke]Ing van die brand,tof en enprop 
rkon,•]r en in besoilder elektriheerinu in lande Tlii· (lie. Iii wat de•rtnpini·m i. ind energy et,>nDmy op 
nywetheid»·Lied ontwikkelis, verg i tot 1 van alle kap especially eleetrific.,t]on 1/ industrially deve](,ped 
* belegging@ in die ontwikke•ing van 'n lanrt w i,)unlrli I re,L ns & tri I of all ca!•ilal inv•tments l. tile 
cker,(•]nic di·' 'opment of a countr>'s econ•imy. 

0],w,•1.kin.ki,•p van Energie· Prod'.lon Cost of Energy : Between the years 1960 
Uidurendi, die lare 1860 lot 1960 1.·t dle ont/nnin- tri 1961§ 11/ rost of iii ium: coal in the L S A. dros*€1 1,> 

kfiste win steenk/01 l. die VIA ./.al met 3%, tellyl 3•.1 while in Britain and Western Gert,lany I i™ reased 
dit in Rriltanie un Wes Dult,land met slegs 8% tot 10% by only 8°/ to 10•4· This w. achieved 1•ely bv mealani 
tn,·1:eneem ],4,1 lit Wa21 grritindeels bereik deur nia,Ian,· 1.itilin an,1 Hutr•Tifilion, tho concenlration of product],in 
sasio en •utoinatisasic. die kon£entreer van produk.il· mlo iii lurger units. and a larger proportion of open· cabt 
Mroter renhde en in verhouding 'n Aroter mate van working, The latest excavation equipment has a produc 
./.'Ihili, Ihe nuillble lit„Tawln.stoerustini{ het n tion rate of about 25,000 tons per mour Mechanical bucket 
produkslover,no# 1,an ongeveer 25.000 ton per uur. Die shovel tapacitit·6 have incr,ased D 153 eubk metres 
kapasileit win emmer,:ra•fmasjiene het vermoorder tot Electricity : The cost ©f electricity ln foss,J fit, 1 -fired 
153 kul],eke mater. 

thermal stations is dependent - apart [rom thi, lost Of 
Eli·kl,Nurit: Dio knste lan elektrisitelt in fossiel· fuel - on the emcioney of the• boilers and turl,im·N and 

braildbtuf ..Medrewe /·r),]iese sontraie• Ls afhank]/ bi.e of the stations /4]noe there is a general tend'% 
*im m brand'lork,INE,· - van die dooltreffendheld towards increased boiler pi·i·•ures anr] Irilil,erature.4 and 
vun die stuonikelte]• 1.11 turl,Ines en die grootte van die the development of larger turbinrs .ind illso In unll:ed 
ientrales. Daar Ls wev,11*lik 'Ti neiging in die algo,neon Ila Imwer .stems Costs ean lie sa•ed by intereunnecting 
hour clrukke on temperillur' iii /00,0 k.·tils en die ont· •.tritlrin·, 4ervinE: ure/ where the peak I•)ads . not occur 
wikkelinu V.In grot€r turbines el ook ]/ lamegestelde 6]multancously. Ilow"er, as far as presbures and Kee are 
*.Ii lailr kan beMpulir word deur 6*4,1,5 ail.leen le -neerned, it siers as if tful mnits have been reached 
k•ippel wat ML·biL* bedien waar ED•laste nie Naunna] nie. Supercritical pressures (above 3.22G p.5 i.a.) tin,1 vinde 
Dll wil exter voorkom dat. betrefrends druk m J:rolte, application, but steam temperatures bevond " dge" 
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die topplint bere•Jk is. Daar word hool•at pebrulk xemaak C :ire excluded for the tile being because ./tal,le me'lls 
val ..rkrltiese druk inleer as 3226 p /vt d m.a) mal are .,1 4/E,ilable Turbo a]ternator outt•uts are .iteadly 
St,iumtemperature hoer a5 850 grade C iword voor]Dplg nle rising. units of up b ].0 MI 'apae,ty bling ],i •rvice 
Rebruik ne o.dat geskikle metale 'le be.kikbaars n. .Ind units of still higher capacit, an• under ion6tri,i Ii,in 
ble uitgangs•prin,ir •an tur!:,4,!trinators wnrd &1·lelde]Ik 1./. of 2.000 MI will be built if a slution can he lim,•1 
•loer, en lenhedp •an lol)0 MW •s •n gobruik terwy[ ien for the prDblenn of uging a working nuid other thni .uitir 
Ilede met Ing hoer vermoe in aanbou I Eenhed' win Ir 'w pressure stages ©i the turbine. 1.•i, 1. nelih 
2000 MW sal gebou word * daar n oploss/ng .r' ind frorn Using larger units decrease as .apauty 1,•rease' 
kan word v,in 1,1, prnh],pin om 'n ander vioeistor <i,In Fir• eosts continue to decrease with increase in size. but 
Wilter in die laodrukstadium van turbines le kun gebrulk 'he ther# *ciency decreases for units greater than 
Dle •oordeJe •erbonde aa,1 dic gebruik •an groter eenhed,· 1,000MW. The inail problem with large units. however, 
Word egler minder met die verm€order]ng in kapasite,t. . Ihe• availability factor and the pro™lon of r,ve 

Die eerste koste verm:nder 6teeds met ver,noordering 
m <rootte maar die terin.. doe'relendheid verminder 

by .enhede groter /8 1000 MW The problem of •nding sumcient cooling water for 
1}lese stat.ns In certain areas is recognised and dry Die groot probleem met bale grnlit i..... . e./r 
ainlensors are being de.eloped for these cases 

die beskikbaarhe'llakt. el die woorsieninv van reserwe 

1[/Pas.... /1/ probleem om genoeggame verk/eling/s In 1064 the estimate ./5 that nuclear p.ler b.'Ime 
Water vor hierdie sentrates te vinli, word vurir oe xebol en 

co pililive at a coal droe price of 86 cents (Soulh African) kondensators word Ontwlkke• 01,1 in Illirdie gevalle per 
mimon ealorie: The 1•16 e»timates plmeed this figure Eit 

te gebruik . eents and for hugh output sta,]ons M it·,1/ AM a 

In iu[,4 is beraam dat kernkr,Ly rnpt steenkrio] tul matt•r of interest the prke of coal supplied lo the Cape 
hegL]] i],u,bng 'anneer die p•s .n steenk©o] 86 cent Town station of Escom m ]1187 was rilore th:in Rl 00 per 
(Suid Afrikdans} per miljoen kalor,ub I•·r,·ik -[lion ¢alorieS and at Durhar, thi· 1,1Lri waN X5 1•enh 

In 19,m I de syfor op 68 ent Neslel en vir hoe· 
vermoe sentrales op 54 cent lil ™ will bi·tur•: um te 

noe'n dat die prys van ./enkool uat in 19•7.11.1 dir 

.apstar» Sentrale van EVKOM woorhil·,1 Li, ITicer as 

Hi Ooper.ilmenkatoriee was e. die .an ]}urban % ceni 

Ver-pr n Helangrikke· elemcnt in die prys van Tran..t : An important element m lin· i,ihl of 
krag 's dic vervol·rkoste ,·an onergle of energledraers po•er is the cost of tran'rting energy or ener. carrier• 
Die .Digprwle syfers is van belan' - l'he fol]»ing figure• are 01 interest » 

Materiaal en MI,tode K05te V.S A eent/tor Steen Material and Means CUSI U S COntb/tOn .Oa| 
¥•in Vervul k®[ Ekwivalln•/Kilenieter of Tran•port t·€111!vn]£·111/kihimeter 

ernlira .slof .01 Nuclear fuel (] 01 

Iici ten kgk,p .(14 (n], .cin Rokng tanker 0.04 

pypiyn 3 15 X 106 innijaar .15 Oil Piprline 5-Ix 1(15 tons/yr ' 15 
lie .ply' 1 X 106 ton/Jinr ./ 011 Pipeline 1x 108 tons/yr 050 

......... ile , 7,1 .Dorwog Dill Railroad 0 7'I 

eenkool konvensionele tri·,1• a 75 Coal. Conventional trains f] 75 

ter.kooll 11 len ' I weer (rein 0.36 Coal Shuttle train 0. 

0.30 Cias Pi,ioline (]. 

oogspanninl, elektr]se kraglyn 0 70-210 High V•tape electric power line 0 70-210 

Die neiging In die algenle€11 13 uni die grootte van The general tendency 15 luwards m asing size of 
bulkvervoereenlit• te wermeerder. groter sk,pe. groter bu]1, transport units, iarger @hips, 'dr@er dmmeter pipe 
deur"11 van p>pl>'le, groter trelnvia/te en lioer 411:inning line•, bngRer train·loads and Igher voltagi· Ii, iv.er lines 
* yni· 'n Aany,enhke v€rlaging in die keste van 1,ng This . resulting in a signl•cant lowrring of Ihe c·obt 'f 
dfMand brandst€}fen enorgievi·rvoer word hierdeur teupes· tong distance fuel and energy transpoit as opposed to the 
Rebring in teenstelling met die kNe und,•tribusicnet 

ek/ses ,[ t. distribution networks. Al ohv.. 

werke n oogloprnde vourlieeld hirrvan ig cl],• huidige 
exainilli· is the present Draake of siting refinerle• 116. 

le|11 Luk om ramnilderye su naby as moontlik Mon markt€ 

te p/" waar dit voor die tweede wer/loorlog t[, 
die I. product marketg Whereas before th' S&Ind /,•rld 

Rehru•k was om die eindprodukh· na dw markte 1. War the ver· finished products were shipped to markuls from 

... vana' ra.inaderyr by die 'i·]de refine ries lor/[ed o. the o../14' 

Vow,rbooide van due on.ikkpling van grootmaatkr Exampley of the development of bulk carrm in 

* in die verskW]ende bi•!r>we s•[ van be[ang wees vari[,us trades will be of intereit 
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M ; Dle nuwe ohetenkskle met kapasite/p jan 0,1: Much pub!]city has been Alven to the new ocean 
207,600 dilt un planne vir .epe van tweem.t die grootte t.kers -th capac·itie• of 207!•00 (hvt and the plans for 
het reels Nlie publisiteit ontvang Olievervoerkohte word vessels twke this size. Dll 'sport Ii.Is are being 
deur die gebruik van die skepe gehalveer, halved by these le sels. 

O],epy'line lin 1020,nm deursnit is in die USS.R 0,1 pir,obn. of 1,020.m diameter :ire in i,El· m the 
m eebru. en in werkliklic' Ls 2# van die 'G 900 km. U S S R . fact 21% 01 the j.,900 knoineters of p .·line 
pyllyle In d.,EirrILe Incl win .lerdle deursnit in that tount. are of this .]ameter l'he long, 41 oil 

Dir ],In,»· i•lie:),Nin in dle wereld is 8000 km lank 1,!pi·tine in the world iG 8,000 kilornet,·rn iDNg 21™1 carrie% 
•·n word gebruik om lie te vervoer na los·Siberia en die il ti, Eastern Siber]. and the -cifio iri,5 or the USSR 
Stl]14·lme.,un ./i,lede van die USSR 

n,IN · (2s pipelines of 1.22(Imm diamie are under con Cas: GaN,pbne •an 1020mrn is in (lie U S•S R• in 
itruewin In tlic U.S S H and there are platis for 2.000nin 

a.li,liou en line val 2000.m tot 2500.m deursnit (meer In 2500min (more than X feel) daneter lines The as R .riel) word Le... Die dravermo. van n 25(M)mui lyn car]Ding capacity of a 2,50*m il- is 1/ timp, that of A 161(U maal d. .an'n 'Onion lyn, tenlyl die koste daar· 1,02©min line whill ' capital or.6t is 8.15 Urnes uy much. 
van 8.15 oneal suveei is, Die Icapitaaibeleggink. •an bu 'T The cai,ita] investment of such 1, line Iier unit Mirning bn per e"heid draverm©f is not meer as helfte v" dle eatiacity ig iust over hal{ thot nf a 1,021>mmi line 
val 'r, 1020mil lyn 

...01 · Die steenkoo] pypiyn wat in die V SA 1/ Coal · Thi· coal pil,oline which wlib operated in [he 
Hebrulk waS LS welekend. Hierdle Inis K.Slult t. die U.S A Is •ef] known This Was shut down when the ral] 
1[oste om steenkool per gpoor te ler··oer verminder h •Bt of c'oal transporl was reduced Construction ].Ms now 
Duar ™be•n metdie k•,nstruksiu van 'n steenkool [opbn blut·ted o,L a coal pipeline'hich will transport 5,000.(100 
wat 5,000,000 ton ...kool per la an m>ne In noord tons of aa] a year from mines in North East A lEona to 
-% itrlionu Iii 'r •uwe kraMy-lrale, in Ni-,di, h.il venner a now f.lwer station in Nevada. 

Verminderingg van moer ag 404 in vruggeldtariewe Reductions of more than 40% in fri·ight rate6 have 
is toweeggebring {1:ur die :.runk van „ eenheid ·· treine been maile by th' introduction of ' unit " trains in USA 
In die V.S A. Vill'wauns lin 91 ton kilpasltelt word ge 1·ruck' of 91 ton 'apacil .ire used and the .verag© train 
brul en die ·emiddoM€ trum xew,): „ 6606 tot 0000 ton •oad •• 6.000 t• Bj)DO tons 'Pile trucks are ne%er unD•cu 
Die vragwaens nooit ontkoppel nie en dit deur t•ee url iii·d, loadin' .kes l.o hours ind the record un]Iniding 
M b. 1/ai on <1Je a 'claireki,rrt ib 20 1/nuti• t,mi· is 20 in•nutes. 

I slee. ull,bi•Nle -ird die OpbrenD val klriner In CD' minine areas the producttoil From MT,lai] ini,les 
Ii,ne ni' 00.-stawls vervoi·r .an w'•nr i·i·n},ei•IDeini· . 'e].ored to a trans]Oadlng station from wl,Lre unit 
earne el trail...te 

In die U SIR word 601)rtgelyke treine met 126 lon In the U.ss H similar trains with 12/ inn truck' 
vragwaens g€brulk are in use 

Elektrbli·it: Daar *taan 9000 kilometer 600 W .,·i'Irleity : There url 9,000 k.ometers 'f 500 1:v tr: i.· 
transm.Miely/en die USS.lt o. 30)00 1,/ in dic 'SA m,Nilon lines In the U.S.S.R. and 3,{MO kilo•nrti,rs lit 
·n Studle In 'c U S.S.R h. aan ./ 11• rebrin'.1 hirr USA A study in the USS.R showed that these pr,w£r· 
die kraglyne melcenheidtreinc watiteenkeol veryoerkan lines rn,• compete with unit train -1 transport 0.4 1. 
m.ding legs . die .eville van 1.•.raad steenkul th' rose of low .ade coals. . the U S. 500 kV line 
Itt bly' asof 500 kllyne ]Idie IS.A effens •edkoper seemed to bo ./,htly cheaper (han coal transport by tra]I 
I as die ve. oer van steenk./ .r trein 

11, die USSR moet kldille groot hoeve€!hede In the US.S.R. .liere vast amounts of ener. must 
energle van ous na •es ©ort,dra word (2 500 lot 5.0®kfn) be transmitted frum *I wesl (2 500 0 5,00 kilometers) 

2,200 kV D C Ij 11 es :in[1 1,0•)0 to 12,000 A.C lines .re I 2.200 k. Gelyk/[rlom t>le en 1000 k. t. 12,000 k. 
wisse[straani ]Ine word be'tucker vir die rerre toekon,6 in,der study These are for 1!10 far future 11 Is expect• i 
Daar word "·rwa. dat 1500 k. lyle in sewe tot that 1.500 kv lines will be tien in use Ji,ar in .ven to ten years' 
m Rebrolk sal wees Die on[werp lan•/ 1500 kV . 4,1 time. At present the ./.n . under way for a l,SOO . 
wat 6000 MW kan oordra word hins 0,14,·,Herm DI¥ „A D C Ime tu tranbrml 6,000 MW. This win enmInate the 
die •ervoer van 22 milmen ton stern/•01 of 22 million per trs•* ton• of j.rar €oai per year 
ui(5]u,ke] 

DI(· Ekonomit".(· Aunwi,i,dilll, ¥,In Encrgii• i•i, die Vn,ir Th' Ec•inomle Uil atlon of E,ier. al 
sprl]ImT .g i·n A.nbild Furera•ti•1: Supply lind Demand. 

Dit is die moofte wer! on, to let up (lie aktuele, I is worth pointing out the trip.Ill comi,k. ./ 
ingewikkelde on yeels/dige aard van die· problerm on, die ver.utile character of the problem of forecasting, p].in· 
ontwikkeling van die enelic},a]Ims le vuor,/0, beplan un ning and optimizin' the development of the ener,) 
0/ / gunsligste te stel. Die deskundiges in verskillende hajan¢e. 'rhe experts ill various countries in their attitud 
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12,7*le bonader di. probller i©deelle],1, i:. ii,t .]ebolle but there are %1111 considerable difference* lif i,pinionA 
8tindpunt waar (la.Ir . 1•glpt nou heelw.il verskille in It ··i, url. tlillhe |cisi{· corirlion prine]?le, 'Mari rl hy 
Menwyse Dil flind,imentele, 1.Li™,·I Wit drill· Invkliaar Drnili'll> t·irryone. 1% 14' urrene> and the comph·k- 
alrnal aanuar word. •s d.v dung.tndhell en L.ge.ukkeld ort}Ii· pn,1,1,·ni and t},in n,Nism,y . prin],irly dealing with 
hud van .0 [Irli|JIN!]n en [lic nuf,[IN,lill]1:hild ,]r], dll op t which Includedi aniong ull other thin. the detern u, 

die regte manier G, belT•er, .ut under -dere in.sjui• die f](in of (he fong·term Irends for 25 - 80 years all. 
bepaling -11 .1,· lunr.ler,T,>11 neel,ngs vir 25 - 30 Jaill However tnere exihts. remarkahle diver;en€i· nf opini•ng 
volird.t Dnar boit&an ewter verl>••und bclie uile,·n]©pende cone,riling: me ipprmwh hi Ihe prili,14•111 imd, cype,1,•10, 
lon'sse' hetrefir'.i .'I boladering van dle probleer. thi• mean& for ..taining the desired solutions 
en in besonder die middele w.rdcur die op[©ssings 
Revind kan 'rnid I i. id in're&[ lo note lit the S A National Commit 

Dit is van belang om daarol te let dat die S A. Na•w. tee hi• proposed 10 •.e Departtne. of INannlng that . 

lk']e Konliteu aan die Departement BeplanninE vocrxestel •[]rdinated energY Plan for South Africa be •repa i·d 

het dat „ gel:oortilne<,ide energeplan Ur Suid Afrik a,Ld iont,nualb revised .8 necessa.. 

Oureste[ word vat van Id tot ty' ./w>Ni L: 11;in word .an· 

neer nod'R 
Alge,neen : 'n Geureklige hoeveelheld Inligling E op (•·i,Fra| : A 'remendous amount of information i' 

die Wor•m Kragki•„ferensie gelewer was, is beskik.ar auiL]cible and .. dellered at the World Po'.1 .in 
Al.rifte val I die referate word . {hui]-flantoor van ference Cop. 0, all the papers read are kept . 
EVKUM ]' Tohannt·fiburg geliou en ]s beskikhaar vir deur· Eseom'B headquarters in Joliannesburn and are available 

./.]air deur [pde van le VMEO. for per,1.1 lere by AME'Inpinhers 

Die Voorsitter. Dr. Strapacker en die <·rebrkrotaris, T}10 Chairman. Dr. Strazacker, and thi· H,inilia·y 
nr II. J. de Villiers van die S A. Nasirin:,le Koniltee sN[ 'vi·Ury, Mr IL J de Villiers, 01 thi M A National 
e ve].ende vergader// van die Inter,•aF,niull. Ihtwirr CriliT,]11/0 are to attend the next meptin' 01 11. Inter 

ende Kon,tee in Ankara, Turkye bywoon 1,1 Junle 1069 national Executive Committee to be helrd in Ank.ir,ir 
Daar word verwag dat a.evaardlies na .· .04,ende Turkey, during June, 148B 

Wereld K] agk(inferenme Restuur sal word w. In 1971 m 11 is expected that delegates wil be sent to [Le nell 

Bucharest gehou sal word, waar die torna "ees · world lower C Inrer- r . be hold in Buch.rest in # 

„Verbetering in dlte A...endin; val ....le. mel when the therm· will he ·" ·· Improvw' the Ltilii.,tmn (if 

I.ndere Verwymng na 11,wlkkrlde Verbrulkier' Eneuy, with Specia] Refpri·,ic,· iii {'iumplin, Uses ' 

.le .r-qing I n Munlilp,le Elekirli,(ellsonderneming' gn Sudel,ke Airika VIr,glin. ·959 •cul 1 97 



VERSLAG INSANE S.A.N.K.V. ·KINGIES 19GA REPIRI' ll S A.N C 1. CONGRESS .(,8 

Die viftiend: *ene jaarvervadering van die Suid The fifteenth annual general meeting of thi South 
Afillu inse NaEionale K©mitee vir Verligting I vanaf 1 tot African National Committee en 111umt,•ation 'u held at 
3 Mei ]90M te Kaapstad Nehou Cape Town from the lt to •r' May. 1968. 

[>Ii· vcrgad€ring is bygewoon deur seive•n·neenlig per· Ninety seven persons attended, including 14 municipal 
lit.. waarrinder 14 munisipale afger/ardiges. iowel as drlegates together with repre3entative5 fr©in the S.A.R 
Irrtee,]wi,i.....ar, die SAS & 11., die WIN' die & H. C S.I R. C.PA. r W.D., S.ABS., Universities of 
Ka·. nd. Pri.insiale Administrasie, die r W.D. dhe Capt· Town, Slellenbosch and Natal, Institute of 6.A 
SARST die Universiteite van Kaapstad, 5te]Ienboseh en Archilec. and manufacturers of street lighting and 
Natal, lie Institu. un S.A. Argitekte el vervaardix€rS Lnteri,ir ..ng equipment. 
40 h.i'.11,7/ on binninshukse Yer/*Ingst'.ru•r.x. At the conclusion of the meeting, office bearers .•re A,iii dll eincle van liie vergadering is die unipadraers 
.wys, - twee led© win die VMEO. /1 mnre R M appulnted O and two morberb of the A.MEU were elected 
Simp.. ·11 P A ... i. lot ledo van dic Be,tuur verl.Le. M the Executive . R M O Sini[,son and P. A. ..s 

Seven papers were read al the congress - 

Se.e referate is by die kon'res Rele.ler:- 
1. h: Nu. • melodi• limn ¥klarr Ing 'al 011... ...1. 1· I new method for the as,•snlent.[ disc. f,irt lire 

11· Il·t, [1(·ur Ir 11. D...h.I hy Dr li D Einhor' 
Die (wee vern=/ •le van •kmennuis 01™enef 
en 'ri verminderde sienverm. Verblindende Itt· The tw[, inain effectl, Ir glare are 11,4,·omfort ;ind 

terlm; 16 ni(! n hot· Jirl,Hd •an onceriehkmering nie. reduced ability to see D™alit]Ity glarp I• 1,01 a high 
{log 'n heeltemal ander effek. wat te w>te is aan te d{·gree of 'comfort .re but an entlrel> different 
vee] lig wal die 4,01 binnedring Ingerict·skitterinR effect due lo excesshe light entering the eye J.Bcon 
is le wyte ann ·n te proot kontras in die he]<lerheid 
val die .[are Ls due ]Lubron. of die Keweerkaatste beold fort to exce•ive daarvan, contrast •n liright,ies• 
i·Fi die onil,guende •gtergrond. Skiltering sal groter between the light lourie or its rellected Image. and 
wrird ni,Inate die ].elderheld van die ligbron toeneem, the surrounding background: Glare win incr•ase if 
.i·wYI dil sal ver,nint'r indien die helderheid van dio the source luminance / ilerea'ed. Glare win be 

a...rind loence,Ii of dic bron I. die skitterin' bsened if the backj•round luminance is increased or vi·rder vanaf che *.In verulder /•rd Skitter,n' the MUre soures are further removed hm the hne o wai vanar mi·£·r a. ee' Irrin afkomst,i, ls, is Kumuld 
•li f li ..in aard Dic standaanndeks ·ian ongenefu:it Nht Glart· from a number of ..].re sources is cum' 

te,% I.[) un che ongerief·Skitteringsfaktor lutt•e The standaM discomfort mare .ndex (N.G.I) 
(REF) is besproell. en daur is dangedul dat die ver and the discom/rt glare f•©tar (S.G.F.j .are liseul 
houd]ng. Roos in veldtoutse lask.estel. ...S.F. = 12 %ed, the .110 being S G.1 = 12(Gl in field tests 
SS I Voorbeelde van ./ dia metode toegepas kan Examples for the, applic/on of themethod word. 13 were given gi·gee 

2 VE·npri·i,·ry c. Straul...., ..6 in Innenshui• 2. Diffu,er• and Refral·ters as u./ for interior Ughting 
¥erligtings'.lasin .•bruik. de/r D. N. Lee *li•lion• by IN. & 
Ver[:gting . /indag I .lkundige onde./el van aile I.'Jiling is a phycholligieal component in /11 huilding' 
Mt·•Oue Doeltre'Incle beheer oor dle ultbtralinA •an t•(Lay F¢ktwe /01,•rol of umiasion frorn .e luht 
hi: v.inaf die ligbron h noodsaalik ten einde krnnipse bili,ree 13 noc-ar> to avoid c'hron' gll,re conrlit,£,ns· 
skitterin/:stoestande te verhoed. Weerkaalsing lord Itenertien is put to good .e in incandescent liwn 
of, Ii•]rdelii,e wyse gebrul in loeiliete In hwarts· Ight,i und med'uni watteive quarti lial.on littingg 
h 104·en armature van In,ddelenatige wattiter.te. A diffu. r ....If a piece of Inal·rial, ®a] 'Jille 
n S[r..reker bebtaan uit '/ stukkir op.alwlt maten In colour, which breaks up a beain of ligh[ und 40 

·1·11 wa( n ligstrlia] opbreek en sodo€nde sy strale in spreads its rays ./ ma. directions 
verbkillende rigtings versprel 
Vent,re·idinv. t. vorder .makmw sm .en lae verUg· Dthsion .ornotes coli,fortable .geping St low illumind· 
tinN]plie, dor .ar !4 'n ..n dle gemaklike lien· lion *els but liere Is a reduction m visual cu/% 
ver,ilin· houb di, verliglin,peit styg. Snos plafor,hoo.· . the lighting level rises. A:leitin g holghts become• 
tes laer word, kom (11£ 8fgelee lert]Rtingseenhedu m liwer the distant lighting units are hr,Luplit into the 
lie . /' 90 direkt€ Aikkerings.ne. Die direkte '0* to 90' direct glare zone By menni of refraction 
IiI: kan bv wys' van 'tra./.* lan Merdie s(•ne af the emitted light cal he ./.t avia> Frum thi 7,!le 
wegge!,u,/ word Tee• 1,10,·ste hooke wor{1 11/ twee· Al nostangles light' hent twice ag it p,,wes through 
keer Kebuig soos dit deur n pl. "I. M of i '14Ltlekplat a /4/ Sheet of .ass or plastic I a light bean, Irlke. 
Raan indion ·n tigstrall' d'le opper¥hikto van 89 ·n the surface at right angles I will pass str„u'h[ threugM 
pl:at teen n reghoek tref, sai lit redeur gaan sonder without being bent at all, If the hght beam strl' es t!,8 
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om hoegenaamd gebul te 'Aord Indii·n dic lix..al surface at a very 'lancing .ing]!· none passes through. 
die oppervlak' teen 'n buie ./iny hoek tref, sal goo,i I / al] renecled internall> By form],lE thi.' (ran•paront 
11: deurgaan nie. aangeslen 111 rilles h,Tme in we. 

materia! into ' prism (hr 114·,ini of !]whl eli be bent 
kaats word. As dle deur.latige mati·rial,1 in Ilie lorm into am direc,tion by cle(erri,[r,irl' the type size. shifpe 
v.,11 n p.Qrna gehru. word, .n die ligginal in ..ge 
rigting gebul. word deur die l,Jip, grootte, vann and combination of the · ref ratter -Melhods. i manu· 

kombinasle val die ' liRbrekers " tr 1),p,ial Besonder facturing refracters were desc·ribed Lamp heat WaG 

hede ]6 .egee van die Vervalrdigin'.(,1/·s .m li, discussed Good lighting depends le. upon inten.ty 
brekerE : d]' hitte van [arnpe is I•espreek. Goele ,er on the working plane .indi'·Illed by the 11,11[ ireter. 
./.ng is mmdE afhanklik val che ]/tunsitelt .f dii· 

and more upon the distribution of light on the wi>rk 
hrink waarteen die III •al, Noos deur./ ligmeler ci•n 
"dui, " wat dit 'hang van dic 'Prspre iding van lix Regrettabll there is no in•ter available 10 IT,4,41,rL• 

I die werksluk th•q important cleme•t of (11%tr,hution 
Dis hi,]E· Jan,mer dat daar geen metrr bolikbaar is 

oi ller,110 belan.ike aspek v.,11 1•gverspreidin' le 

incel nie 

0· D. In/talid/luding lan billi·/41,1 S. 11.-1.mal're, 3. Mill"nance of Interior lighting littin" h> M. C 
deur M. C. R...r Us,rer· 
Dre dnel wn bunneni. ujse lerll.Ing . o. ODS iD 

The Purpose (f interior [Omt,nM is to enalik D 1, hee 
staut le ill om te gen wanneer daur geen daglig 

hesk.baar I me. Gereelde instandhouding sal o. die when daylight lus been excluded Regular mainte 

lang duur onA o€ ton gnede kum. Dol·ltr [Tende Lorlig lance will prove bonencial to our eyes. Elective 

tlng Ir, tnt dle vermoe om Nou en duidelik te sien lightinx results m fast and alcurate see* There has 
D.lar wa 'n :ilwaartse le,glng in dle .ste •an verl,I 11,·rn d drire,ise in the cost 'f light leading to produc 
C 

n wat Op S beurt weer tot n 1,)1·In,ne in produkbie t,•i· hi·,wflts Good lighting : provides 
•limuhill,]n, 

1,1 liet. Goe]/ verligt]nv' bet stimulaile, genot e. I 

3 pli•.,huri• Iind .einA €1110·iency A.rage illumination in ecr ./41 rE,frende lienvermoe hit .evoll Die ./.d· 
9 

Ide verligting •an insuillastes wat 1n diens 15, I 80% 1,·i·vio !480% of initial value whenfittinNsarccleaned 
' wae,1. 

in dll aan•unklike indlen armature elke ses 1-·ry b. weeks. Rene•al bfe of incundesen[ 1•,Inpl 
wike skoon*elriaak word Die effektiewe lewensduur 1000 hour»' Life of fluorescent lamps 2000 liourB. 50 

v,m glili·,lampe •Dordat hullc -·1·vnng 1,1,•1·t w•ird, i. 11,•r e•ent inirease in life oxpec·led. The econal/B of 
10011 ilur, en die viin 'luoresberende ]IMIL·, 2000 uur 

himp replacement and cleaning of .tings wi,6 d.·u' 
1>aar M dus 'n too•ame in verwal.te lewormduur vue 

.% Daar ]. besprekmA' gewy aan ./ i·konomiege 'ed Chea f,ot candles readinKs should be laken at 

a.spekle van die vervanging va• lamp: en dia skoon ri·gul,,1 Lilt[·rvals of one mlin. 

maak 'an armati,re Kontrolerende vuetkeril•,ing•, 

liehuort met .grreekle tussenposes •un elin matnd 

Penrem te Wora 

4, Elurbehalleling ..in ligbron,le, d·Ir 1)r. I t. 4. Oilour ri·i,(11·rinR of 14,1,1 Mwi,·% by Dr. N C. 1,/" 

BO#I 

Dic kleurliehandeling •.1• i:loe][arr.pe !4 n 'oele dir,J Colour rendering of Iniandese·ent 1•mps ]5 -4 2. 

a.inge,len die· liektrall verspreiding •an onerme bale speetral g"/ distribulium are very close to dayll'ht. 
.. dag[W kom Fluoreprende Jampe ,·roorsaak 

'wak kleurele, lang'·•len di. 51/klrall yers're],1 Fluoreseem lamps give poor colour rendenng as spe• 
146, Dnredlmilin I, %Ht op sy lieurt weer tot onjui.,te tral energy distributionE are irnguiar Im©h give 8,· 
kle/niffelte i. I ..]ng gee. Daar is 'n .,rduldeliturig to ful,/· lobilir effed, The spectral band method of 
oeM- van rbi ./trale bandinctode om kieurbe· 

han,/./ te spos..0/ deur pibrulk te naa' .ceifying colour van rendering by releronce to colour 

ver•y.51DA' na kleur·temperature. 'n Ste]Spl van al temperature was de,ribed An oight band 8/'tem u as 
hand 15 1/ 1948 on.Ikkel, maar die e.kele meriti· e•0]v•] in 1948 but the single figure of merit •n 

syfer wat ald,Ii .erkry 14, 16 gekiliseer .angesien dit obtained wal; criticized as being average de,nation fur 
'I 'Ind.·Irle afwyking 'ir alle bande *exer het i 
hale '"n aanduiding• gegee het vcin onize besonder all balids and gives little indicatlon for any particul. 
Noillen/e·/chied. 1(upwydinG met die band'telhel ls wave !emjh region. Paralle] . the band .5yst•m :i 

n 'eurmetode on, I lairip se Int..er.verm/0 v.lgens teqt 1,11,iur inethol of rating a lamp m terms of : 
'n kloureindek, R te toel. 1,1 1984 ontw,kkel. 'n 1,1,i·l 

van Il:In'munT kleuM./.se. tebamp met 'Jeur/•mpe· eolourrendering indox R was evohed in 101•4 A table 

rature (I.) ismelbetrekkingtotftuoresserende lalile I inininium colour rendering indices together will, 
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aange/·i· in *valle wa/ kteurheliand/ng m »,4 colour temperature cOK, wa, 01¥en ]11 respect d Rue· 
4/ r./nint[,1, Imieb wee. (bv e.khaile'k imers), of rescent •mps where :olour renderin. was required / 

goed ( 4. kantore en ./edg*wnke'l of medium . * poor! di p•,5HL/e lexaminal](in rooms). good 
(.an. en pakkanners) of j'eun (bv gl, 1,·r>e i I .ce /- shop' mediurn Icorridors, storer(M•msl 
Wal'riLFLI'll roni lioundries• ro.. .i,UN• 

5. Moder.i· ligh.inni, di,Ir .1. .1 lillian · I Moder' LightiourceN h,/ J. 1, Flull'uil. 

C.duren{le die afgelope 'ey' 'ar li daar ing,·wikki·]de During the past •ve yearE complex ],rl» 6,1 Ii ah h, 

]:impe op die in:rk le·bring s•s bv. die loedruk M pressure bodium. the tunimten halogen an,1 the 

natrium, die tunmton·halojeen· on di; kw,k! alwd inpicury hal/r lamps have been marketed The GL S 

lampe Die gewon' gloellamp word at ineer Kebruik lamp 'ontlnuen to 10,rea,e " usage Tuns'ton hatogen 
·runk·s•en halogeenlampe het oorspronklik bckend lamps were originally *·n as quan, iodine li m],S 
xestaan •ls kwarts/diumJ.impe. •in•(lit indiwii 'i· dir becau5e lodme was then the only hal/B m use .e 

eniuste hajoueen wai wat Ebrulk I DIL 'irr J.| four halogens lodline, br(,mine, chlorine an,1 -1 ine 

B w ®dium, broom, chloor en Ounor DLe u·naai The mann•facturer usb what 1& conilde•ed most bukl- 

dixer xebruik dle een wat hy vir n bes,inder, rll.1 ill able for a particular applicjt:on A recent holor[·A 
die mees Keskitte beskou Daar L uniong: 'n LIfi lan. l.. ..vu.ill h...6 15 '.250 watts. 3»Pit 
geenlImp vir beeldradioateljees ...er' val T.n 274/W and [ife a 150 hliurs 
Walt. 1200 K , 274/W el n lowen.ltur •al .. uw . nuorescent lamps the bligest advanee li ilint· h. 
W,it fluor,·bs·rende lam,ie lielref is dir gr-tste b:en the introduclon of a gas fit]Ing of argon/neon 
looruitgang wat tot dus„er Intaak is. clie inw•rkili» innlure m DN,ce uf pure :irc;(in Iii new type, Of 
telling van 'n *asvulse] wat beEta'n uit 11 men•:,Cl l in nuorescent lamps appear to be under cons]Ier,Ilion 
./. 1.11 ni•in, in pleul 'al K,inver Ligon soo,z vuor Starter -ch and instant start s•itch for str®N 
le·In Dit skin of d.ar tuns reon luwl soort •unreb fluoremeent lamps were discussed and emphash lin 

serende latnpe onder *rle//4 is se Almsiler· good earthing for instant start switelling •en· 

skakelaars en kitiaansitt•rs of nuoregs©rende lampe tioned. The efficiency 'f a high pressure sodium 14'rip 
a.in dip iwnM le ' it, 11& tieb,ireek ••n l! a.ir r•, 1,lolii ,•ejO / producing a golden whle light is 100 L/W :ind the 
die noodiaaklikheid -1 goele aardinc vir kits.winsit· lart,ng characterist/·s have been impruved 
Irrl/kelaarg rhe doeltreffe./. va. h ./.·uk 

Mention was made 'f hixh prossure Inereilr> 1.1,1.4 
n 1/,unihinip wail 'n glue w. Ir: v.ortbring is 100./W 

Blatt. lurnph im rlie kerakuertrekke low pressure .dium lamps and solid 
•al dit' lansktter. Vi verb.. 

D,ir 1% ineld,n. Meni.wik v•n holdruk kwlklarnill ]/. 
druk iuil/4,1,1,10,11· pri 'Ne. 61,11&,imix 

.. /10(•d..ligting. •i·,•r " H. 1•I·ksm.: £ Floodll:.tkng by I I. P.... 

V](ledverlii,ling, kan ']r vier doeleinde. gebrulk word, Flo•dlimiting can be used for fr•ur PU"PGs# Cttlity 
IJ Nuttll: d •sporlveldon versiering (le'lue el {Sport-u#}, Dreorati••e (Wikdin•s, Stale>, 

31;indbrolde). ad-•rtering (uittin/Arde) en beskerm· Ad.ertising (Poster panels) and Protecti•e (Security 
]ng (le,[i:Ili·idsvill'ting, 1,/Ing) In regard to "hty food//1]ng, thi nu/]i,T 
. /.rband met /1114·.loeliver[,gling Idle ..wer ·,tate• the 0,11> correct method for assessit.J: outdo,ir 
dul !111' enieste vertroubure 'cuide n. budemuur. •00/*ng ior •ports 15 le poin•bypoirt r,iptho¢' 
,]eedverligilnE: vir sportiolde le incet, die punl ·lot waere the l./lnatlon level at the cenlre of a Eft by 
.unt·me/de ls, waar die lilli :tin-sne,1 1/ die ....t 

Moft Equare lealculated fora flooill,Hhl oragrriup of 
Will 'n 20'X 20' .Lerkant ten lisilt' viln ·n ..·d['r: 

..lights The alm is ./provision . a modbalan'.0 of 'n gmen .../. bereken .Grd Die ... nin 
'n ..i'· liA},al,ili' binne rite /4,4,4/·Id dria' h· st,4, of luin•mlnee within lile, m·ki . vii, w,th sufficlent 

mot genoeit knnlrus oni t,(wei,ing& m hul waTe iwri. tmiltrast li, Aw,· a Wue persnedve 01 movement while 
pf·klief te ili·1, ti•y] enipe ikitlerinE w,Inaf file lit: .lare trom the light source is to be avoided The 
hron vermy moet word /(* h,10, dle *taida.ird waii 

Migh,·r tl- standard of piay th© better the muminatirin 
die spe! is, hoe beter Inoot 4,4, verligting wec5 

mu.l iii· 1.ight snlirce' wer/ dibelissed and the effect 
Daar IR h.preekings govoer our ligbronni el dalr . 

n /or,1/ v/n dic uitwerking /Eit die onder- of corhe . under or over running the mains voltage on (lie 

Mting van die spallrin van hookek'dings op die' hamp .:al outhein. "nur crinier s>·stein Wal; advolate,1 
Imp uitoefen Dilar i. vilorkli,r :1·kee iii. lk· Vil When u.ing convent. floodlights which produ e all 
hoe'stehel by die Kebrwk van kon,ensioncle 'Died ei]Lptical puttprn on the ground. Hillogen 1!oodIEM!0 
¥erligting. waL 'n ellipties, patrnijn 01> dir grolirl i, rni 

produie a ·· Brirk · path·rn arid i.i• he elected parallel 
/41/Keen-il.h,:te 'Irm n ·/Il.n" I.... trn 

to thi hide line of the le]<1 To calculate the illum,Tw kan i,wewydig met die kantlyne van die •eld o•gerig 
.ord O. die le/*ng.piRI 'I die dela.,tiew• 1•on IL•• for decor.Uve noodmatinR of 1.DO]ngs th€ 
v[nedve•·11gting uln Reboue w©rd dle Jurne/met,j,]e lumen method sused TIle I.,rainar'i·contrastsholld 

ln,1 The A•,cc .i,gr uf Mun c,pal Elmrical Undertaki„Qi of Southm. Afile. Prodecd,neQ 1969 VD! 1 



gebruik lie luilinan/e·kontras Imet lie hoer as not exceed Ill 1 Floodlight .* re described 
10·1 wees nle. Ddar is M besk.IN•N v,?M loiever,In· The musl vw}ular 10. 5,Juree . the in•ande•ceni 
tingstoebehore agee. Die nnees gewilde likhr,in i, d]. lamp Three types are i,Hed G LS. lamp, internal 

Rloeilamp Drie tipes word Rebrulk die gewone gloe' reflectorised tun,Men Innip and the hal= lamp 
Imp, die h, nnereneks,e tunustenlailip i·. dil· lialnneen The technique . 000** build,nu is not )ased 
1Amp. Die tegniek wat by die vluellverlir:ling v.in •n holel) 0/ lighting·enwine'i·ring prini·iples Feeling, 

gebou gebrulk word, is nic tlitsluitlik op dle 11£'PTIN©6 insu:ht :ire „rportant Flir adverl,INI,4 Hoolll,whtinA 
van die verliglingsingenieurs*ese Melieer nie In· using incandescent lamps the method to obtain the 

voeling en inG,8 is belangrik Vir acherlensle.]od· illumination level Ls the nermal point·h>·point calcull 
verligting met beh#an gnon© 21{,Pile,Inpe word die tion For fluorescent lamps the Elnhorn sector 'ux 

gewone pint·tolpInt·bereken'n' :·hruik om die Ver Iwl}ind I. lihi·cl The· aulomatic sound and Light .el 
1./.pell te borelk Vir 'lorri·Nerpnde lampe word lacle at the Can#o Caves was illustrated by slides 
dle Einimr,1•ektorvmedmetode Ic'bru' Dte outo· 
matiebe klank/n·lig·vertoning ]I die Kan-grotte is 

by wyse va•i sky#tes geillustrcer 

'· Verligling .. houper.el,• 1//9,14 kDI....% di·ur 7 Congtruction lightin' 01 h.ikling Nite'l . /r. W . W. 
DJ. W. 3(1, ]1. ]1cni,hack/mp : I.*ackkan' 

Die probleme wat ivin dw verkruing val g•noee The dilculty of ..ining adequate labour in the 
Maine arbeidskragte e die boubedry! ondertind •ord Luilding industry demandE; the provision of adequate 
maak dit ...dat voldoende ver,1/1/2 versk:f inoet hnhting to increase producbvity especially deep base 
word ten einde produkliuiteit to verhoog, verMI in m·nh .ind .hen Fourin, concrete or using s],din, 
<Nep kemerverdiemn/,·s i·n wN,?•r( r bi ton gemet rloel 51,1.1/m.% •in "4*1 shift Gid lighting is conduct-• / 
word of .anneer s.unfilike v.,ili,"rk. naky./te le· 'he reduction of accklent*. Minimum levels . mumi· 
bruik •Aord Goe]/ verILK[rng lei lot 'n ./,ime ind.o n Itmil th,il L ili be ....d economically are sulle.ed 
aanial ongefukke M-nuir •erliptingspelle wat eko The marking of hil•h risk areas with red lamps or 

nomies rcgverdigbaar . word aan rUe hand Eloen U]unlinated signs is a..ate. Glare from lamps 
Daar word loorts vourgeste] dlat 408 risikoee.....1 mterlere with work and •h,in!,1 he 1/1.1,ril:Ra by 
M lampe of verligti· tekens .L,ing•do mort word screening Additional light for painting or plasterIng 
Skittenng wat .anaf lan,De af][0.56x ls, bele,nmer (he e,in •Le obtained by means of pDrtable Ught fittings 
werkverrigling el bel./met bellulp 'an skerm: toi With ela·fric] lonnections i. acept•• standards of 
I minimum heperk te wo. B.kril·,lige ligbeh©ele gfety Exterior lighting by iloodlights . sug,rested 

vir plemer· of verfwerk kan by wy.4 •·2/ drH'Kb.e Correct aiming of noodlud,h pinvirips li h,·tt• i urin 

11/·arinature wai i... auni·uu.. vellpheid.I •ormity of illunt,nation. Swil,thh• flanie fln•f 44•W1P 
tandaarde dani(esluit is. I.inw v•i .ord Hu,lens· n€'/1 should be used where .ainmable or el:ploil'r 

iso ver]Lgting by wyse van 'eloedlitite word aanbe pr= d lili -re stored or handled Bright light 'mitted 
Deur vmedligte in die re.../1,14: te 11./ from welding plants Ehound he Ehielded Regular 

ilrfl 'T Ineer egalige 'erliptilig pril Mellurldli:,Rf miperlion to keep the equipment in grrid (irri·t . 

eskikte vlam/rve to€ruNting belinart El irillk tr word I.ential 
waar ontvlambare of plofbare sto-(· ueber.. ..In· 
teer word. Dle Eker' lig wat deur sweis:'FI': r.11[· dfge 
gee word, rhoet behoorlik afgcskerin ,or(1 61'r,·i·Ide 

inspekbles ten einde die toerusting m Roele orde te 

hou, is noodgaakilk 

r. A C.]lei, P A (mes 

Verkenwoord,Ner Repre,entative. 
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VERSLAG LAN DIE ,Aol El] ·· R./.T TO 4.2,1 E.U 

IME.ING VAN 14<.D•BEURS IN TEONkl TRAINING OF EN(;INEERS 'UND TECHNICIANS 

My vers]11/ aan die Teig veriddering op Vander My 1068 report Iii the Technicil] meelini, at Vanderbill 
/*ark . 1968 het die I>aan•rekerswerk •n die Johan· Iiirk ....,1 the nieasuril berny monceled by Johanne. 
neG}iurgNI· Eli·ktrls,1•itsafd/ling xeskets mel dit' dliel rim hure Electricity Dc[•rtment for the purpose of ind]catin' 
.rakleso r.#in.8 :Lan ander' aan te dll w.ard/'ur hulle ta others practieable dir•tion' in whi,h Ihey m. 

hehul....In wees om die nasionale te:ort a.in t..1,·. a"I'¢ in 01, r"minr: the nalion,il shortan:e of t chilix·.11 
pi·r•alli·£·] te I•,iwe le koin pe]Konliet 

Ondervind]ng tot nou toe bring twee basirne 'spi·Ue F.'perienir lo d/e highhght• *wo lundament' Ipeel' 
& wore - 

'1) .....I'g is daar talle werk.ewers wat torrode 6 (1) 1[nhappily numerou€ em'.yerg are content to pirate 
orn lile opbren:,s van Kevorderde op].dir,:w:cripwr•, the output of the advanced training facilities sot up 
daurgest€1 deur n groot ©nderneming, te roof en und h> a large .ganisation and find ],ttte m. ation in 
weinig drang om hulle e': soortgelykf' en duur sett'ng up thetr own Im'Ir fle'lills /,1/11 are c.bl)· 
gerimve, i. le bou. lit Reld van v.klerling' mi·t This applies to apprentices with whom Jnhallne,buril 
w]• ·Johannesbur' n 98% v.toets slig .fer behal b achleving a 97 4 trad/·test pass rate Is 54°/, 
ter,lour 'n 17% Remic'delde vir d. Repulitiek I. 'u a•erat.e Ir t•e whole lepublk, to te#Mans / 

ge],Pl] : ¥,In tignici in wle ons 4 80 .L'kt'[.in E, wil .lum •,e have Lnvebted 80 weeks hU] time attendance 
ty/se bywoning aan die T.liese Kollege op '0]le It T.chnical Colle.e on full pay :Id Imil 'overing 
mal,iri, m 1088 kl//[de vir die 4 jur,He Diwoma the 4 yDaT I»lorna course and to eng,neering grad· 
kurius bestee ; gowel as vir Regraducerde ingenteurs lates lit e.·11 hiehor course·cost oler four Years 
op '11 se]Fh hollr kunes lu,Me ner vier Jaar TI,i, first •tudents passed Dip, Tech. Dnlv H ye:JI·5 
rhe eer·.le &tudente hel die Te,miese Diplorna 8 Duir agn Within .e '.st month industry has taken from 
seled" behaal Binne clic 1,1,6.lope m/an,[1 het die .Inliannedurg t•o men who have re€eived both the 
nywerheill twee mans, wal beed' die iolle vakleerlin' full apprenticeship Nnd the Dip Tech. course, at 

skap en die T.miese Dip!©ma kursusse ./vnng het. sidary iniremenls of RDOO and 141600 per =uin plub 
weggelok leen loonsverhoogings tuiyen IWOOen 81,600 comparable pension, health and locomotion bene•ts 

per J,wir plu. irrgelykeri,le prinsioe,i, guyordhends en The salar> ¢oinpares wilh tlial give'n to bright engi 
vi'rv-*9 Die salaris vergelik met die •at pering wraduales having 'an of professional 
M int,illegente jm/adueerdes mot 100 jaar profes c•perience on salary scales which ire the higheht 0 

61[imile unclervinding betaa] w.d op s. arlss. le ./ .E· found i. putilie •crv]re 
d. '00/fite te wde 10 'n die ope/"re diens. What is to be the outcome for public bodies inveit W,it mopt die uits]ag wees vir publicke liggame wat ing hemly in training measures to meet the needs of 
•,wiwr bl•I,•r:rings inaak in op],idings malitre'li om in .... public*ernce•. 'n iate I .. unrealist' 
die behoeftes van nools/ak)ike openbare dienste te take{,vi·rsa]•irie6··9 
von-en tten,ilic •ulke onreulistice ., oorname 
salamse. Our lossrate exceeds 8(% during ihe Ant 6 ve.irs 

01•b lumpo ./.4 vail verlieb het 80% te howe *..g' Kegaan ge· 
durende die eerste Nes jaar " opieiding van 

peno,•, •·1' 

(2) F.k hel E,Mi,end,· licwy'e om die vroe!:re ultgo'pre€kte (2) Ihaveample©idencellisushunthe[·hilms,]rev]04'ly 
sti•Iling ti• liew» ....11/dat dle inren]/urs bedryle expressed that the engineering ...lifire, admi. ilin· 
lorlatings mirine I. .·ifrili,ord neerkorn in '/ snelult criteria are s/]eidal iii : rapirity exp.Ing 'cono,re. 
brriden,le ckononiw Tot now toe was die bepork Hithert. th' his be€n limited to on,· or two routes - tot con .an twee riglin' - of om 'n vak].crling'ap 

citlier imfirentiership or litlend I• lili •rnerm If 01,1 Unj•ri·rs]1/il tee le serve an Univeniti milan 
Minder as 20°4 vind hulleself getrokke dear een van Lesy th.in 20,1 Of .4ehoo]-k'mrs are attracted Ii> 

hierdie :]ternati, we either aiternal'e 

Die 'U,;Pe r,Atin' ,ons in lerled' Jaar Ne vers]Ell, Tlie new route rtescribed in ]Hst year'S ref)ort covering 
heskr>we, rakende di•· Eunist,·11'13: •in matrikulaite enxa.,oment of matmulants for teehnic,] training 
vir tegmese op.14:ng wit .· I,knrnnkrle'in,US "nr whte·h dues not overlap artisan helds, drew nearty 100 
Ileue] nie, het 100 aa,ibul·ke gl·lok 21,•11 die iii•6ill •an appilean'h at the beginning of 1968 and again in ]989 
1908 en weer in N. Sommige E direk Universiteit 

Srnne toe gestuur en andere weer b opgenerm vir .parte wure sent direa to Univerity and others indu[ 
mentele opleidrnA, gerig op die Dipic.-r /=ci ted for departmental trdining orientated taward• thi· 
n Aansiennke pr.entasie matrikulante ]5 tesm]/s 'rechnici.ins Dipinin• A eons,drrable pri,portion Of 
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aangetO maar gaan ver](,re Ftc:.Fily· luof,bane deur matrieulants are te/nie•lly·orientated but are kist to 

gebrek aan .....keuse. I:hnical eareers for......1. of outlet. 
Die ve,rgaande gee die agtergrond ur (11€ kon- man The forepoing gives bai kground to the draft Manpower 

tekrag ople,dingswetontwerp w. nou ..)r die· mirlement Training Bill current' before Parliament. Ah in thi· 

dien soos in Brittanie, 16 1]e basiese doel van die wet orn Uniled Kingdorn. the essential inOW,e of this Bill i. to 

'nhoffing te 16 op werkle/nors sonder /]le,dingsskemas levy employen, who have no training schemn 4,f thrl. 
•an hutle eie om sodoende die klist,· t,· Ii·r},ual van •wn. for the costs of operating governmentspunhored 
goewerments gesteunde ople'ings *mis deur die nywer· traiming ichernes Ua Industrial Councils 
heldsrade. Up to the time of writinR this 'raft Ihi] hiN not ioilli· 

T©t op dit tyd van hierdie s][Dwe· 1,•·t .ip konsep wets· to hund but iS reportedt on page 3 of the Rand Daily M.,11 
ont•erp nog nie voor hande gekon, me, -ar ·n ver•ag I 'th February 1900 Intereited partle, .ire glve,1 until 
daaroor het op bladsy • van die .. Aund Dally· Mail ·· van 21st February· to submit comment• al Ihe T U C ling 
5 lebruarie .69 vorsky' le]Inu·]1·111.·Idle instansies app]•{1 for a month s ext€nslon of time 

word tnt . Februarle tyd gegee om kommentaar te lewer I is/lear that ally progress achievable by 'he AM KIJ 
en die ., T.U.C. ' het Ranseek Med.en 're . m•ands se Nul}-committee canonly beactivated •n direet,uns afforiM 
uitslelliag by this Bill and perhapsmay le. I an ind,•Nlrial Cnur,ii! 

Dit ts duidellk dat enible w ruitian' MI deur die sub for the .IL•·tri' powersupply Inclustry 
kon-ttees -n die „AM EU" berrlk kal word alleentik 
here,kbaar is deurrnid(le] van die Mer,l·we wat deur d. 

wetsontwerp daarge@tei sal word en {M kan moontlik uit· 

ioop OP n nywerhelds'.ad vir die el.kirisilcits·voorsien· 
Ing3 industne R. Ilishman, I Leishm., 

Rameroeper 1 Ctivemol 

JURLI](SE VEKSLAG V]R 140 4.iN DIE S.A.LE.]. 19•8 AP.NUAL REPORT TO S.A.LE.E. 
Ri ANDIARD BEDRADINGS REGLL\S[fl STANDAID WIRING REGULAT[IINA 

On,rede n hele aantal loorse][e .1. ing Ls vir vennie RE•ecause of a number of sugges./.3. received for 
ring/' of nuwe regulagies Im all te .as hi n.we verwik· Nlterutions or new regulations to covi·i· iii·w ti•velopmt,nli 
ke]Ing,l is lit besluit om die . 1960 Amendemente " tot It WILS .. ed to islue •• 1969 Amendments " 1, the /14 r. il 
die tw-de edisie van Mei 1951. uit U· El·e. Dit vol• op dle Edition of May ... following th. 1960,1963 and 1968 
.. 1963 In 1966 .menderni·nt' amendmen•s 

·n Voldaaese ver/adering .an die H.I mili. Le . op A full./. me/ng of the Mall Committee was hold In 
17 liklober 186!4 Rehou, in voorbereiding w•rvoor die •7t}i October, 1968. i. preparation for whi,·Ii 11. rl] rift 
konNip agendaen wysigin•aan die einde van Julie ultge· aand' and amendments were issued at the end „f July to 
deel IN min die Streeks Sub Kommissies v.i• Natal en Wes· the region:1 Sulcommittees of Nalt rind Cape Wehlern 

KaapJand jowe[ as aan die Stri·•46 T.Lkke uin die and al,0 to Regional Branches of the AMEL Thpi 
..AM b iJ·' Hierdie prosedure het n gunxtlge re.Jkbil p-ked a -(1 response for the guidance or thi Marn [·,1,11 
uiwelnk ter rade van die Hoof Ko]Ii, iMS». wle se nnale Inittel whose .nal propo@als for amendmenb und & 

voomelle vir wysigings, tesame mel die Tiolille VIL/ 1•11]le m•nutes of their meeting Were circulated to the foregoing 
verndpring aan die voormolde liggarne geqtul,r 15 Ur 1].irtirs for fi•at comment before suhinibblen to tile 
Verdpre konimentaar voordat 10 ./ dii· Raad v•in die S A I.E. Counct.n February 19.9 
SAI ' I 'lor/ele is in Februlrie 198D Printing and issue of tht· amendmenls is pxpected 

Druk ,•11 ultgaw• van die amendel,11'111" .0,1 1,1'Wd) benure the middle 01 0,89 but, where le™,ances of urgent 
Voor dle I,Arld'·' v.•,1 1•89 Inaar. w•ar gc•alte van dring praetical necessity arise, speamen aipies of the drafts 
endi· praktiese Iioodsaakhkheid opduik. . pruef :•fdrukkc nii,y be inspected at the Kelvin Hous,· imoes uf the 
van d]e konsei> ter insage by dle k•tore van die Sekre S•retaries 
ttirisse te Kelvin Huis 

lie 1989 amendemente dek hoof•klik The - 1968 Ampndments ctiver principalb - 

(0 leer uit.brelde .epassing ian lardlekrelais (i) Extended applieation of earth leakage 
r'Jays . 

al) Ri·gulasies vir, kiE " water verwarmer' (10 Regulations fur · instant ' water heatm, 
(ill) Nu- Ret;11]asies wr Onder •ater· en ·.erhoogs (1]1) New underw•ter aild stage-lighting and w]ring 

bet,gl.: en bedrading ri·quirements 
= Isolasie 'perstand waar gront In,tallailes nie kan (iv) Insulation resistance wher' J.irge litslallations 

veldoen a.in 1 ..... ... cannot comply with 1 ni,·gohin: 
M verm©e val , P V C." un a]Imin]Im geleier kabe' I Ranng ©f PVC. an(1 alumlmum rond,wtor rable' 

vii ., r.iw•e •' en , 6n " oorlae bevoiliRing for ·coarse"or' close 'overload protection. 
(vi) Verrior van kabels wat bulte die bestek van die •vi) Rat]ng of cables outgide scope of ntrng tai>le. 

verm. tabelle .Ell 
R Le'hinal I Le.... 

Voorsilter Chairman. 
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VERS... VIN .. A.M.E.U." •EPURT TO 01 KU 
:IMM]SS]]c ¥[R K./.DINANSIE VAN HO{,G.I"N CO·ORDINATING COMM]TTEE FOR HIGH ..... 

]N{.S ..'ORNIN(. IN Ht."•InnFI,• •ESEARCH AND FAALITIER 

Die tweed,• samekons • an hialle kominissie het 0, rhe The se,·ond meeting of th. Cr•nrnittec took place al the 
W N N.R. rretoria plaas'evind op 15 Oktober 1988 "1 C.S IR - Pretori.1 un 15* Oalilier, 1968. P,ir the puj 
die doel on, vorderink in nawirsing te hersien. Din gericwc pose of re,,ie•inu research pro,;re• tAbul.iling facilitte. 
In dil land as n geheel to tabuleer on (im na'.orgin.rli throughnlit Ille counlry and profingng avenli- i. le· 

tings voor te st' is die studis•eld verdeel Inder L]Ii h,·drell, Ihe field has been qul,·lt].idi'cl under three . 

.Im pro<Pers *Jnat©rs - 

Isoiering Professor G. n Bo.'70]1 Inaulation Professor G. ]I t'..1 

Profes•ur It; .yniann Co•o•ia Professor F G Heymann 
Weer[L. el Stuwings Mnr . B Ander0511 L]ght,ting and Surges Mr R I An.·r Min 

INke ondor,•rri :s opRedee! in onder.,frli·ling' wat Eu,·h subject has been clarnfied into the •Wivisions of 
betrekking het op e.ktnsiteitsvoornening op die elek .]ectlif ' supply, electrical •nanufac•uring industry and 
triese ...adrd,/ngs bedryf en op 1... .#rirbinu bilie respurch 

In ·.erskele s.dieve/de / vordering in dle wle' ger> 

deur gebrek aan tegniese hulp, tenspyte van die felt •ilit . .4 Vi,r•I directions progreg I being harnperpd by Jack 
werk in die rigtings aan l.niversiteite in verband inpt . le{Iinical as:Nlance. de... the work brinK unde·taki·I 
.evorderde ./le. onderner. word in these directions at Un•prsities relanng to ./rwed 

lueluat besprekings ls .voer oor die moontlikhel 'll' lum'fl 

n verspre,ding,·leld/l le %.slen lir toel ...Ln<le' L. Cor™,derablp disoussloil hay been /·wited b the pow· verband met belijaings navor•ing, maar dit gaan Wemorid. 
bilit> of ..vid,/2 a test kaoktaal u]Uwwes behabve nm• dle /!r Iral'misgioil lie for met aankien[,ke ....Ing 

Ial'/Mings pon,]11.1 rpse.,ri•b, but t.4 involls apprectable 'apital aparl fio],1 
Es.m het samewL•rking van die Universiteite, S ABS re•eairli penonne] 

en die W /.N R. .iangevra in die bekragtigings en skake] Esiom 1,wkted cooperabrin frorn the· Univer·.rtic'· sluwing.toetse van dir eerstc 400kV transmissi€ ledET]&5• 
wi:irin livelwal prob]0]n. opiedulk het in verband r],14 • A.H S and Ckllf in the i·,u rifisinjf ,ind sw•tching ™rpe 
nwlin, en vorilaring Die W N.l R is 1)064, 0. 'I Ii·q' tests •r the first 40(IkV tra•gri]49ion lirle@ Which r.ihed 
ende veldnavorsing'voertuil: uit [c rus :ir navorsing in ./Ini] measurement and int•rpret,Ition problem. The 
verlimil met tranimissie n ver,proldings le,ding, 1·n C.S.1 R . equipplnx . mobtle field re.•.:rch vehicle for 
elektrisiteits.Gers,enin. owerhede word •ek om in 

resL·Mrch on tr.insm].ion .ind distribution 
hierd]/ line,· verband mee te help and supill> 

autllori(le• :re invile• to 
D]e cooperate volende ly verdere •ake wat aindag genlet :-- 

materiale rhe following are jurlher 'ems engaging altio,1 - 

(i) Kor•na in trHnwnissic . Coron•on.nimission 

(10 ln•endi>w Intlatings en spoonorinrng in ismasie· (.ternal 1]seharges and tra eking I ingulation. 
iii) U itwendi fe Dor,litsing van isc latm en *apings. (]11) External 0;14,uver of inguldtors and gaph 
(ivi Elenskappe •an •[ambod (i¥, Properties of Arcs. 
(/ ./.rerstand en .ardle'.'.. (v) Earth res]stlvily an[1 i·srihing. 

1•1) Prebtasie van Al/nie /, Perform.inel· 1,( sys'ins, 
(•L]) Inlirents, houlpale {vii) Indigenous timber poles 

(Ilili U..ebrelde biblioteek mot nasial. i: rjewe [vili, Extended libral - reference facili.... 
Lede van die.,AM.E.U. Wat behulps,lam kan lies Members of the A.M El) who are able to a.rd a.51& 

ileur t' # i:: te miu oor toetsapparaat wat by h ']le onder· t,inec by the superrliton of lest equ•pment 11141,11]ed . 
•e,Ti]11. op.este! is of wat besonders veriky..... ..· their ifndertakin, or va< can draw attent•un tri .spocifIC 
daA, vt·rdirn, a. r. niwv kan mallk. word versock om in phenom•·118 ineriting i.westigation. are r•quested to Nir· 
verbinding met dle Veroniging ie Sekrotarishe te tree. municate with this Ashu 116,1'5 Secrel. ries 

I Li·.1.ian, I. Lei€lir,lan, 
Verteenwi,ordiger. Repre.41/'211]Ve 

VERSLAG VAN 'lE „ A.ME.U.·· ./PORT TO ..M E.U. 
S 0 ELE,Crili,LITIESE KORROSIE HIH}F KIMMISSIE S.A. KLECTR(ILYTIC '*IRROSION MAIN COMMITTEE 

Die dercle verpadering v,In 1•lordle Kommihs,e is te The third meeling of this Cominillee 'Al,s held at Ebcom 
....skom Centre ' J. hanneshurg 8.hol op 28 0/tober 1908. Centre, JohanneNhurg, on 28111 Octolier 196H 11 wEI• 
Diar was kennis len.·em dat die bykomende Noord·Kaap· recorded that the dditional Cape Northern Hroon·,J 

1(M The A-lo[,£ . gumcipal EIDcirical undenakin. /1 Southe,• AU,er Proccc-/ 1989 90, I 



Und. StreekS·Veidkommissie gesti. is op 19 Februarte Fie' Committre was e.....1 i. 1/h February 1968 
1468 en &, basis te Kimberle> het sowel as dat rn,lr .1 A h•ed on Kimberley and that Mr J A Matheus waq i. 

Mathew, me vertpenwoordiger op die Hoof Kommissic ls, r·[iri·M'ntatillin th. Main Cominittee 
Maatreels vir die Gamevo'Ing en ukrul] hin ver«i, ':In Means have now beer implemented for the co·ordinatill 

die Streeksvrldomin,Esles is nou uitgevoer •ir uitr{·ikinE 11™1 ext'hange of replirt' from the Remonal Field Com 
in * lorm van tripile. pa.Bette. die eerste waarvun in mitteeb for issue in tlip form of Technical Bulletins the 
...her 1988 11·,kikbaar sal we. Die volxcnde 14 dir 441. of which .came available in December 1908. ·Phi· 

opskrifte van die verskillende bydra# 6,110•ingarethehea•lin. ofthevariouscontrlbution• - 

(]i Ii'lled viln i:•er/trome op 'n „vrye" le'le onder I ' In. ncie of stray currents on a · free ' leng.If 
'rondse netwerk *grouncl *]culation 

(2• I®ntliklie,d = elektrolise tussen 'n verbonde sib [2' Possibility o! i'lectrolysis be'WeBI bonded .sk·m of 
tpen• v•,•, ,• onderlinge katode a...m* ./.r 

/),Half·cell ' ternii·ke /) Half-ee]1 techniques. 

(4) Aanbe vellng oor de RevoiliMhoid 'an meolinbtru [4) Ruiommend.ition on the bensitivity· I measuring 
mente ., CuSO. halfee][ " metinm instruments for CuS/, halfeell measuremen' 

{5) irltwerking van besker].€ Illeervoudige aarding op (•) Affect of protective multiple earthing on electrolysig 
elektrolitlese pruble,ne. problems 

(0) Melodi, Im die rigtin' vali =litrome te bopaal (8• Method for determining d•rection of •tra, curre•ts 
teenoer •anliggende i•.)dergrondsc beDwerk' in rel.tion to ./.nt bur:ed strueturcl 

(n Die mi·ganls,ne van godwonur .voer na 'n spoorlyn (7) Mechallism of fore·• dral,raNe to Tai] 
(8) Die ge.Iuik van iruinente (R) Instrumentation 

n Older Kommissio ts besil inet die opste] val konsep A sub·committee 1 drafting I,mendment. for elarinea· 
.%/gs ter verduidel,king van die „Gebrulkskode vir hun of the " Code lif Prai·tie for Cables and P•polines 
kaiwls en Pweidrn. wat onder spoorly,le deurgaan Crossing beneath Railway Traek• nriginal' *ed in 
-1 Dorspronklik litge:Te is in November 1967 Hierdie 

Novernher 1967, These will not a.·ct changch.principle. .i nle veranderings in prinsipp raak nie 
'n Konwp Gebrulkskide ;ir kntodk,e beveiliging van A Lude of ,iractice fir cathodic protection of buried 

ondergrondse strukture word nou ®gestel. StrletUreS LS being .rafted 

R Li·]shmal, I. Le'hman 
Voorsitter Chairman. 

Die Varanging •an Mu'ls,•al,• Flektrimile'lion[1-0Dinin,6 van Surd•1,6, A|ika Verripti•g= 1909 
Deel · 
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11[• 10'411 ED]NG V.·C·, K W I[. - VERBRUIKSKURW'RS TIle A.AL'HIN OF 'WH CONSUMPTI,iN CURVES 

•lei,r h, 

A. A. Middl'·ci,te. B.Sc. (.LE'} LS./.1.F,1. /+ A. Mi,1•1€·elile ./ (Ili·i·) ISAIEE 

1 ALGEMEEN i GENERAL 

Dle doel un hierdie k©rt referdat 1, om dic ontled,•6 Tlic objective of thic short paper / to pic...gi· the 

van verbruikskurwes vir eiektrei energie ian te moed'K. analysis of electrical energ> con.sl,niptlin vurvi·,, espe. 
veral uit twee 0,)*punte gesion. Eerstens k.in mi'• unt ally from twu p,unts . vipw Firstly. surh analys•.5 ]ri;:U 
•eding die ingenieur in staat ste! ont sy toeki,in•t]*· ver enable the en'Ineer . pre,lirt his future eleclricity con 
bruik van elektruiteit n,ter noukeung te voon. bumptitin mere aceurateW SecondW, it in'21,1 •vel] help in 

Tweedenb kan dit val uaarde woes by dle bcrafn,ni vat' assessin' thi, genera] rtevelopment or the oity, arlen. or 

dile algempne ontwlkkehng •an rtic betrokke stad. Reblell 1·©untry concer„ d and possibly even help 1• reutonal 
. ian. In dit kan In,J(,11/lk sens n bydrae tot streehhe planning Th,4 latter view is bah,·d on the (·nnot·pt thal 
pfunning lewer Laasgenoenide standpunt b Neb·L.·[·. OP enorvy lonNumption is a good indication . genera] 
die opvatting dat die verbrulk van energie 'n gm·,1· dan de, .10•ment 
duldinu yan litgemen€ ontwikkelinrt Fec 

2 ANTII'KET,[NGSTEMPOI 2. DIVE[,{,PMENT RATE X 
2,1 Di. Int/vlkkeling val .hied'. i Die u,Ltwikke'lings· 21 1 .......lent of .real T.· pa. r. I d•velop 
patroon van n gebled hang hoors/allk van sy nallurtike ment of an are: .i·pond' primari' i. iti nutural 
hulpbronne af, Dle inees vour die hand liggende hull} regiurces The most obvious ...al rehoureeb .0 · 

hronnels: (a) W.,[Lr, 

I> water, tlij enerp>• 
(bl en•rgie; /1 exploltable nalural reaurei·N qual as agri, ultural 
(c, benutbare natuurlike hulpbronne, soos bv iand produls I] minerals, and 

boul}r•(lukte of minerale. en (d) people 
[. inense, IHith •n quanlity and iluality. 

#wa # hle•eelhede :i. E:Lh•1. tref These idement, act and re:la oil eath other,ind th,ib 
Tushen hierdie ell•mente ]• daar 'n .,s6el.or]/• united achieve the eharaLter of . state of equilibrium In 

en /6 hulle uld,15 virenip 16, nom hu!]e die verm win '11 which ..inge and the time factor become essenlial corn· 

Sliwit •·an ewi wiM, waurvan •erandrring en die tyll:,faktm p(meilly This ]' in accordance With the concrpt of 
InIid•auLL.· Inl|crdet•· uit/aa' lil steru .eer i.- bolism'·.irthe·.sti·,i,snieliv " 

Pt flie opviltling v.1 ·' lioh•mi· " of dle ' trrirle van Measurement of energy oonsumption ian inditate the 
stels€'IN" c,•09,·quont patti rn of development ur an area with reuard Dii· r.eting ilin ener.,iverbruik kan 'n 'i£,ndi,i]Ing to change and the tnn2 failor Slice inoht i ner. b 
Mee Min die .i·ioll,like lintwikk©11,iM yun 'n .bied, rirt provkled in the form of elearical t·nergn and •nee· Dle 
ina:uneming ·.an veranderin. en die t¥dsfaktor. A.:e latter can lie convemently Ind ae<·urateiy mea•ured, it 16 
sien ener#w hoofsaiklik in die •or' van elelarisiese very userid to be nble to obtain some Ldea of the energle verskHf %ord, •n aangesien laas*©noernde inaklik pattern 

of dev,Jopment . an area from the unnua] consumption i·n fir, Itreffeild '/·111•.el km word. iN dil bal,· hindu on, •f ele,lricity ul thal area 
in shiat . wel. on 'n idee be k. ual die oatwikketingk 

If the 
jaarliks'· natural p.,tririn van '11 ebied. im:n die Ii:ind van die res©ul·Crh in :Iny area wrre stable and 

verbrulk ./IIi·ktriS]leit in 'Ilardir lebiell the ¢01,8cquent detion :ind rBaction ] armonious, one ix,uld 
e.,wet th t area to dev'kip regularly in accordance with 

in••'di"•k•a•'Eyt• itt;•27'•3••1: 222 [Yal•in) en die I .. ill ·• manner ....toihe growth of I colony of 
baeter.. Much a 'rowth n men. ./.ag dllt daardli· gl'hild 'ip 'n reall,W lyle curve 's best glyel in a logarth· 
mic - vi,U• Megewe wette .1 onlwikke], mi of normal form as 

meer op die •inwn hy the thick tine curve i. 

.'Wde .qure I wyge us wal 'n kolonie b. teriee groel So 'n 

ofhikk:tin.kurwe kan lip sy belte in ·n loguritmnie' H•wever. in pr.letic' thB natund resources are any· 
norrili,Ir 'orm .i,rge•gil wrird. 6£11,4 alinue.i.• r'cur Iii• ./. bul Ktah]'· Wae suppl. can /,1/ 1,1 401/eth/g 
d,kly'kurle in figuur 1 like a te'yeai· 4 yole i. n a similar ina-er can agricul 

In lie praktyk is naluurlike .]pbronne egter ./ tural inducti 'here may Ile di,rontinuity in supplies Of 
nie stable] nie Watervo•mde kan I. in 'n slk[us van ores or bihic material But above all o,ip muit :lecept the 
10 lar he/terna] verander. en n. so kan bv. tandbou vagm·Les of man Man . gregarlous by laturi· .Ind mls 
produk. ierunder D.ir kan lok Inderbrekin' m Iii. £,imblned with hus inherent preatle ability r,!Nults In 
ver•kafling van erts / ander basiese materlale •oorko. en. chon of IN,te and [ove Th- one ht expel that 
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eng im alles inoet da,ir met die ongerymdhedle van clie ina- polltical nature Will cons,der,Alv mod] fy the rate I 
mons Melf rekenlne Rehou word Die nne,1. 4 vili, TI,Jtl,re 

gry]-AIN en hirrdle i·,enskap. .kombineer mel s. 

Inhi rpote aki·i,1,•nde •ermoe, lei tot 'n botsing tubsen 
Perhaps th,E Is best 111UstrEtrd hy t•(]7,Kidi,ring Figuri 

hat en liefrir Om hierdie rede moel mi,„5 verw.41 dat 
1. An area m. devell alon' ils thril.lial grov,th 

die men, s. polltiele nall,ilr ill n aan@le,]ike inrite i 

Uilwerk'll for die tempo van ./twikke]In. hal uiloeYen curw· lill a point A is r™hed. At this point there nugm 

Hi·rdie fi·it word nillien .p sy bl,Mie grA]114.·er as bea dro•ght 'hich would depreMN thi· 11[1] •na] /·li,•i 
me!1% liguur I bt·Audeer 'n Gebled kan noreenkomstig ment of the area until point Bly reached. ull·n the :red 
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F;GURE 1 

sy teoretiese gro€iku. e ont'ikke] totdal runt A ' 6©reik imphl 061.,in the benefit of better raIns and develop at 
16 In hierdie stalum kan daar miskien '. drill[e ,]or A lery h.:h niteuntil 'readiest.e pomt'brin/ng itto 
kDm wat die normalo ontwikkeling ian die Rebied sal the *Re of development it might .ve reach•·,1 ./d. 
onderdruk t©elat punt D · bereik w(•rd. ua,L•n• die Hehied 

normal londitions miskien goe•e reens kan k. en teen 'n hale Winnipe tempo had the drought not ocurred At this 

han ontwikkel to:di: dit punl C bere,k, will lile Jal ... howewer, because of the cons,quent lower rate o 

van ontwikkeling verteenwoor# wat 1]1 ander nur,rlate development along the 111'·rn,tical rwrve :s eomparict ,uth 
emb•andighede sou berelk het 1,!dien dliar nic 'n drringle lh,• actual rate of developinent during #provery •i, rkwl. 
'ou voorgeker het nie In hicr•le .tudiurel ..i. putcr, there may well be laboul· troubles, .... rk· i·,hur. 
vanwee die gev©1211. ]aer onlwikk{·lingstei., tnngs die 

teoritiese .rwe, so. vergelyk met de wer'ike Cou)• Iumin depreBS the ont· development until a point D I 

wikke[N»t•unpo gedurende die h·dperk uin herlel reached .here w iar the'le pr,]blei,i; .re solved 

skyn[ik artiold.ionrus, stakings ons. Voorkom, M op hui 

beurt weer die ontwikkeling kan vertrall totdat punt · D 
bel·rek lord, w.•nneer bierdie probleme as ©pReles bebkou 
kan word. 1),inrna kan weer 'n skerp op-irt!10 unlwikke] Alina arp rate of development may be expected - 

...eiging o.dervind Inrd, In so verder :lort and m on 
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2.2 Pi:asi,Inal'· entwlkINIn' . die prak(lk bef.t.lan 2.2 Nat,unal D•velo•menL in practice ho•ever areu.4 l 
./blede egler 'le al alieen/aande eenhede n. Hulle is do not ,·KIst on thelr own. They are themselves part5 I 

op '1¤elf onderdeie van ·n sub·geheel, wat dic previnhie a suhwhal whic.h on//be the ./.ince or e.untr' i. 

of land waarin huile *tee 13. k,In wees. At die gi·Inere w}m·h they Jre Bituated All the art•89 comprising till 
wat die la,ld uitmaak, .andhaa[ 'n 'Ls«elwerk•r,g ,•wt country win act and react on each other, and euch arel 

inekaar, en i·]ke .tiled sal, Ii.y uy,e van teruiMer,ng n. win by means of feedbaell eon(in,lously ad.ipt its lirfuiv 

dke *r, vi,ortdaTend . gedra,41.n 01 ontwlkkeling aan jour Dr devetopmen• b maintain a state of equilibr= 
pas ten •ende . staat vall ewewig te handluraf lit M This is the concept of · homeostagis " Thus an area may 

die opvatnng .an ' homeostase." 'n Gebled kan de·, 0/r be pred,imirian. a r•]way junction serving an industrial 

ivegund '11 8,10©rwegaalls]•iting •ees wai 'n nywer']eid• area an agricultural area, a. al area h./. a pul 
gehied liedier, Ir ·n lan.bougebled, of n ./bled ./.O,1 largely concer./. w. export and import trade There is 

n have wat /100/vak met dke in en uttvoerhandel W du•·i• - deubt that deviations from normal Jevelopment n any 
het Dit ly gl,en tw>fili 'le dat afuykings van die n,irmNIi ar. muit act on the de./pment of other areas tholl] 

ontwikkeklng in enlge gobied 'n invloed moe• ulloch·" OP these wil!, according o the concept of horneostalis. 2,•!apt 
die ontwikkeJing van an•er Kebiede. alhoeu,1 1.1•e themselves to maintain equilibriurn 
•oemde, in ocreenstemming met die op•attinA, van homeo 

Agal referring to Figurel btase, ......41 aanpal len elende dle 'al lan elewil The change of leve]/pment 

te handhEIHf at the point 11 may not have been due to s,]me dire·t 

Din weer eans na 52™er ] te verwys : di• verandering happening i. the area concerned but mil,ht ... been 
m dle Int*.... van punt ·I· k,)11 miskien /]e te 

due to industrial trouble In a neighbourl,41 area The 
wy·te gewees het aan enlge direkte gebeurtenis in dip 
betrokke geble' nie ... kan 'n .vok Keweeq hit van i·lan, at E, before the area haa even recorned le the 

liv />v,prheidsonru• in 'n aangrensende .bled Die =rnal dew·lupli,clit curve p be due to national tri)Hhle' 
vennderinp by · E. voDY{Iat die gel)]ed selis W• dle 

·mi·li as the, ilpplil' 11'On of wor]£1·wide sane·twn' ilgain't [he 
.ormate ontwikke ...kurle teruggekeer hit. kan I· will 
wees aan Indswye miellikhede so. bv. le tle...Ing country or civil w. 

van wereldwye sanksles teen die iand. of burK{·runring 
2.3 Int,·r,in•11,11/11)4·veli•prni·. I Ls ininortant . coursp, 

2.3 ]Itern.ional• Ont,•Ikkeling. Dit is natuurhk belang 
rik dat mens mool onthou dat d. lard. 2!hoewel dit 'n for 011• lo re,inembi•r O il the cuuntry, thou:h a subwholl•, 

sub·geheel •m, op sy beurt weer ·n gedeeJte .n 'n Li in itielf a part (11 u whole - in this case, le world 

Reheel is -in hierdic Me'al die wereld Daar Inoet dub Alain act'. .ind re.irtion between 'he lifferent countrie'· 
ook tner 'n #selwerking tuG,en die vers/mende lande 

must be expected In th. ay. agill referring to Figur 
ver.. word Op flordie ./. (el full' le·I·wys n.. weer 

'. I might be •al le 'lani in deve'lment at pomt E . na figuur D kan dir wees da' dle verandering in dil· ont 
due to a world war or to a wor](1 depressio• There I /0 wikkeling by ·E· te wyte is *n ·n Wreldh1O*ifn 

wereldwye depressie D' ly Keen twy'l nie dat. in die doubt thal In the· pres,mt wor' DIe major delations from 
model'ne wareld. die belangrikste afwykinge van die the theoretie• de,rli•pmunt pur·i, for an• arell. whether 
teoretiese ontwikkeringskurwe vir enige 'ebied. sy dit city, town, or rund cnni,nunity d be mod/ed mostly 
stad, 4/ of platteland. boof .aaklik deur internas•unal, 

bv intern#tional ulairs This hah been accentuatel / the verwikkelinge ve.... word. Hierdle feit is ver. 

Intwikkeling op die .L•bied wan v. r ...prionts in heklemt©on .2Lnsi•,irl, which deur le have brought e»untrie5 

voer waardeur laude nader ian mehar /obring rn ·11 closer together and .'re:led international 'ade 'lle 

toename in Internasionate handel toweeugebring K :Dinailing devulti•/ 'ili he· due to local or nation' 
Die orige a•wy][ings is aan plaa@hke of naliar.ale Reheure 
te w,tr 

•4 Standard·0111/Jkkellng:ke,rne. Die mening I. uil,r 2.4 .landard Drvelu,iment Curve. It •as feit that there 

spreel dat le Yorm ian meeste van die teoTehe·;13 omwik m./. ;1 hundanly 1/ /2 forms ' most It the theoreti 
kelingskurwes soortge]. an ilard kan wees Figuilr 1 eal rtevel,ipment cu,%es By trial and error. u.. the 

is Terkry deur dic vcr/ulkskilrwe& vir /·ktrifiteit un ele//cal enerk' 'Insumptill 'unls 'f .ve countries and 
v,f lan. en •wat Iwee dosyn plaaslike liwerhedp fip , seme two 'Dzen lecal authorities• the cu™e in .gure 1 

lakrake wyse met mekaar te lergelyk D.lar word nie was oMained 11 16 not Mmed thjt this curve M absolu 

op aa.Bpraak gemaak dat h.rdle lurwl absoluut korrek lily .*.1 or re'le or lat much wider variabon in 

of belroubaar I of lai'n ve' wyer varils/· in (he vurm the form might be possible, but there appears to be * 
diar./ mounthk is nne, maar d™ s.n Moile red,· 11· reaboll for ai.·1}Ung 'e curve . a startin/ point in the 

weea orn cl]• kurwe as ultgangspunt Vlr 4!L• 4,111[4 ding van amilygis of kilowatt·hour eur• Mukh more work hah 

kdowattuur·kunies te aanvaar Da.ir ig Ineer wer• Dn, 1/ st' to b: done In the rebt of thi paper however it w 

dor' I. dit· hierlip.,Igmnde Red/elte van hie'le ref·nat bi· as,u]ned that the theoretical curve tE acceptabk as a 

sal aan.nuom word dat die troret],·se kurwe as »tandaard stan.Ird curve Ir, pracice it can be mved vertically to 

10. Th* AS•.bor 01 •u• clpal Eluci,iuar U•dor(oking, 01 •nu•hein Affles Proc•d n. 1969 •I, 1 



kurwe aanvaarbaar I. In de prakwk kin dll vertikaa] suit an area . country in ter,ils [l iG ultimate develop 
verskul[ word om aan te pas by n gebled of land . ut ment based on its natural resul,r{·eE a•d horizontally to 

eind:like ontwikk/]ing op die gron'slac •an sy n,ituurlike lineupthedateat which/cvelopilier.1 51.irted This curve 
'bronne. terwy] dit h. ntal kan skulf 0. aa. te 

1§ essentially a tria[ and errnr <·urvi, 1.t it is based on 

by die datuni warep die onlwikkelinh begin het 

lirdie kurwe 15 in die eerste wek ec·11 van ·' prob,«8128 the " whole " concept tfull dr•1,1,1.-* depends on the 
3.- 14,1,tr " niaa,· dit herus * die holisticsebe'grip ihil interattion a all natural rescurecy and not p#ularl> 

ont•kkelinx afhanklik is v.in dic %1Egelwerking tussen on human re3ources Thus I . 'ifferent from and 
alle na(uurlike 114]pbron,™ en nie op menslike hulpbronne appears to be more [iesNin,™li• iii Ii,t r.Mes than dev•op 
indle hesonder nle. Dit versk,1 van en i. '1911,3 " 1 "r 

ment curves for devoloping c{,unfries produced by means 

pe·».imistles :,8 ineeste vii die Intwikkeling'.kur/es .r 

*elende lande wat deur mid(lei van ander mptodes of other method£ It W felt that in the lastmentioned 

ops"tel word. Dip iner,ing word gehuldig dit dear in curves 100 much emphasi6 has bern placed on ener. 

laligenne•nde kurwes te vee] klem xcle word op ener:,]c consumption per capita rela•ed te population gro' 
verbrulk per persoon in ··erhouding int di[• lievolkin,u 
groci 

3 JIN INTLEDING VAN VERBRUIKSKIRWES TEN 3 ANALYSIS OF ELECTRICITY CONSUMPTION 
SIGT]1 VAN ELEKIRIS]TEIT CURVES 

a.] IN,inale Verbrulk. Die 'urwes in fl.ur 2 toon die 3.1 Nallunal Col•,imptilin. Figuri· 2 renects the a·tu,il 

werk.ke jaar[Iks' verbrulk van ele.tr.lte' In kilowal· curies of annual eleetritit, eunxuT•iptilin in kWh over the 
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urr oor '11 liantal jare 1/ ses .·.killende [unde. Die le.•r• for six different countries The standard curve has 

Standaardkurwe . m elke geval ./gepas 0[11 hy le beeT. .Jusll' in each case t. suit the particular count'. 
bes,indere land tr pas, en dit wou voorkon asof hierdie und it appeary that thug standard curve does give a good 

landimrdkurwe ton 'n go'·11· idlee 'ep van die ilitpindellke idea if the, Ult!]r™10 de•u,lopment of the viountry concerned 

rint%,kkeling vi,n die betrokkr lund. Die •orm van di, The forins of the actual consii,T•litmn r,irves of the five 

kurwes ten •psigle van werklike verbruik in lie vyf ont· de·uelopod countries are· s LIT,il,ir and international 

wikke.ide lande i boortielyk, an internasionale mied inilucneus such as Wor](1 b I tlic' 1930 wo d depression. 
soos die Eente woreldonrloli, •Ile were](Iwye deprchsle and World War 11 :,re ele,Irly 5•en in alt curves. It is 

van 1!mo en dit· Tweede Wereldoorlog word /ldelik 'n al•o intere@tlng to note the great similMrity between the 
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il] dic kurwes weerspieel lit . ook interessant o. te let (·unes {if th,] United KingdDin and the Republic This H 

e•) d]L· groot %reen.ink tussen dir kurweE, ten o•sigle unders.....since their e'ononiM,% have· I!•,avs been 
•n ille Veren,Ade Kon.kryken die Repubbek. Dit val 

i·linely lied ....r and both were till retently part of 
1,v to begr.©. aanuesien die ekonomw van dieti'ee lande 
•Illy{1 nou aan mekaar verhonde las on hulle albei lot th,il whole." the Commonwealth Both the United 

im]•ri• 'n i'edeelte van n .,root " geheel," /1 dii• (Imene Kin-m and the Republic sh•w a far more pn,nounred 

t-uisfi„M. 

/ .0 -- /2\*it 

21, 0 re•00" 

2 50"9: 

el!// ' 1 d. 

i\\97 
000WT' CU•Vf' •I,1.•• A•-3 OP h,2 /0,71/ 

r,0,011, J 

brs. 11112, milak het Sowel die Verenigde Koninkryk as pr' World War I depression than the other countrle* 40- 
dii· Republii·k toon '. veet mper merkl)are del>rebsie nfl probably because of the gold strike on the Vilwatersrand. 
dle Eente Wereldoorlog as dir ander 1.inde - waarNkyn· 
11' as /'01: v e die sta],ink in die 4, idminbedry' man 

As a matter die of Witwatenrand interest, and using the little inform,i· 

tien avallable at present regardinN ele,·tricit¥ •onsumption 
bili·re,Qantheid./.r e. 1,1, .0,1, val die min in],p in diffirent conibinations of o>untries over th: p:51 fifteen 

Ing ir,in tal on. bes-/%2': ver hand,ilet die verbruik 
.purh al alleinpt IiI be·en made to predirt 'he future 

vcin eleklr,Niteit i. K de kornbin/sies val lande 
Ned,ir,inde die .,fgolope .yftien jaar. 1. 'r' poiling de,elupnient / thesu· 6/mbinations of countr- and to 

aarille 

wrId lin'n ]I]ng te muak •an die to•konisUge give (he pos6Lble lifure world KonNumption I 'Jectricity· 
ontwikki·lin.in /· i;nmbin•bies van lande en om ·n Th,4 14 wivi·T] gral,}Ii,·.11!y 1.1 FINure 3 The growth rate of 
a.induidini: tu goe van die m,]ontlike •erhruik van *dek the Cim,Int,·.1 1·011,1[rn·• 'ppe,irs alarming On the other 
tri•itid clw:lrsdeur die wereld in die toekoms. D. word hand the growth in Afric·a I not . 2reat 3.5 on, wi,old 
In .Muur 3 up xrillesc w.e 'oorgestel Die groe]tompo 
Idn die Kominternlande kon, exi•ect 'n mens ah 'er*rid 
vo,]r, tirwyi dli, Nillwikkclinp in Afrika. aan die ander 
hand. nie y. groot l as .at ... ... sou wees om 

..·rw.4 m. 

32 'tre•kg,111.11,/4/,ig in die Hepul •k. Miskien log 12 Regrn,]al Di•¥,•1(}pment In the R.·public. Perha[•s the 
dit· beite aanduiding viln 11]e Stre'kgontwikketing 15 te best iluticatitin of this is wiven Lf une L•xain,new thi· i·tee 
vindein I o.teding van (1]/ elektribiteltsverbruikskurles triat-Umphon cun·• of the d,fll·n·iii ESCOM ilrider 
mi die verskinende ondernemings van EVI (111 Hier· taking.. Ihele are Miwer in Fi, ure 4, #H·re un attempt 
die .es -rsky' In fluuur 4, waar ·n po=' aangewend lia·, been made to fit the standard pur.· (0 Ihe actua 
1 or,1 dir st•nd.rardkurwe en die kurwe len opsigte vin 1·,frve, of electricity con.4umpbon lo obtain Noine idea r. 
werklike elekles,litsverhruik bymekaar aan to pas. ten pou•ble future development Thu• It " In•i'.•k·d that the 
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friklor /•loil• het as die res val die Republiek /1 5 jar WI·stern and Border 25 y.rs behind the world cune, and 
agter clle standaardkun,re vii die hele wereld. Natai 1.12 

the Cape Norther• 45 y•ars behind the world .rve. This »r ·wler die w•reidkurwe. Wes Kupland en die G= 
25 jaar ....1 rn Noord Kdapland 45 Jaar net, r Dit i. is reagonably logical if ole e.amlnes the historical and 
redel,1, logies as mens die geskiedkundige •n ek(,n•miese economic dovelopmint of the country It is interes// ontwik](ling van die land in I neem lit is intereshant 

to 1,· lili iN' le( o. die xesonde ontwikkelings'ooru]IsiKEe .an the sound future of that latestarter the N®ther' 

daardle deel van die la,Ld wat so Mat eers begin ontwikkel C•Pe 
het. I Noord*adpland One can also observe in varying degree6 the effect 

lens kan ook n wiss/ende grade clle uitwerking I the following events! among others. on tile *411/1 
waarni·,·r' v:. onder andere die volgende 'heurti·.1.i· 
op die k.rwe ten opsiote In wellike verbruik -nsumption curve: 

(a• Die wereldwy€ depressie yan 1936' 00 1/0 World Depres/on : 
lb} die tweede (b) Worid War 11, .@reloolog i 

e·) d]c• re©Men..in 1960, van Sux'Afrika su poli (17 1960 reorientation of gouth AfricaR pal,tical 
ticke verhouding lot die Gemenebes, .21 sy hoo. r•!.ition&1® to the Commonwealth culminating 
tepunt in die totstandkoming van dic Republirk in the declaration of the Republic Wight 
ii.in Suid·Afrlk' 5,chad het ('n eA·n•· re'be,%,e), rer,·••ion), 

(d) (III' loorspDed.lf 'A ./publiel[•or{1[ni (d) Post Republic boom. 

..3 ]Mi· €ilitwiklirling v•n Ibirpe en 61* 3.3.1 Re•f C,implex ¤1 Trans-1. The Reef Complex, 
3.3.1 I}it· Ita•(Iliomplck!., wat as 'n redelik :14LTimeka2r ver 3.3.1 Rel ( an.ple* 01 ·1'ran,¥iul The 1,·ef Co••,1,]ex, 
honde st•sel hestaan, het aanvanklik rondom die Roud· which e.15ts as a fairly interrelated syster, waN prlm/rily 
mynbed.f ontwikkel, dog later (en veral na die vestiging develu•ed aroun,1 the Gotd Mining Industry but th,·reafter 
van 'sker te Protorial het dit lot 'n algi·niene' Ilywer (partioularly after the location of Iscor at Pretoria) /5 a 

heidsgul,ied gegroei Dle verbruile.kurucs •14,1 dic houf .nural indus•rial area The consumplon cunes 'T the 
dorpe en .gted. van hierdie kompleks word in flguur 5 in,drir ... and iNwns If I. complelire given in Figure 
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weergeeee Inerdle kurwes beklemtoon die onclorlinge M These curves emn.ha•i/.c the inlorre•iationship of the• 
verwantsk.• van hierd' dorpe en .led, hi,I. ind eitiol 

Dit .interessant om te let op die oorcenkorns tussen It is interestinp to nole ....seness 01 the Irm of 
Johanne6bu. se verbruikskurwe en {IN yan rhe Repul)]lek the consumptien eurve for .lohannlishlir. to Ulat of Ihe 
Ilt 15 blegs logie' as mons J.hannenburg Se POBigie as die 

Republic· Thls 1.1,ill/ •iii liew of ·Ti,han//Ebure·s POSI· 
sentrum van die land se .werholdsontwil,kelin in . 

11on 115 111, conlri of industral dtv,·lopment Pretoria neem. Pretoria het sowat 30 jaar later e'•rN bell IL.lar 

dit 01>enbaar 'n bai• skerp {,Titwil;ki·11*.. Wai Aurterl unin©wh.it 80 ye.il'N Iwhind but hb a vor,/ sharp 
hannx·*l,in'g teen Ingeveer 1900 behoort vi rby le slcok rate of development and should pass Johannesburn by 

GF: 
s de moeite word orn daarop lei let <lut Prcloria die about 19901 It is worth noting that Pr•toria / the on[> 
1,ht• serilriwin in die Transvaal LS wit xedurende die i·entre in the Tr//svaal that sho'B an l.,reaged rate of 
rlog,j•re '» •ers,£·lde unt,ikkelinEA, Inpr, Metooil },cl 

d•Nopment during the -r. Since Pretor. . the 
anxesien pretona die Adminstnliewe Hoofstad is -iar 

I.:/E u Ur'.•'Lk.fl•.• :141''rs./1111 
Adri*,auve 

1:..(5 
capital, having Defence Headquarters 

bituated here, this is again quite logical, I will be ./.ted 

4•d Ka,untid en Durban. b lirlangrike hawen,. ook thi le Cape Town and Durlun important sea ports. all 
Redurende dm· i,or log '11 redelike ontwikke'ngstempo show £ reasenable rate of development during the .var. 

geliandhaaf }let 
The consumption curves also Indicate that 

Dle ter'i,•11'4kur-8 toon 001[ aan dat Vereenlang. 
wat ewelleen, i•t bi'ELT, ontwikk' bet. ook nou 'n .A,rit Vercen]INIWL aMain a late Aarter, is now developing at 

.ging I, sy Intwikki·lin.temp. ./ a /1.P rate 

:1.11,2 N,,Lal,e Stede. FLIWI]r 8 toon die verhruikskurwob 3,8.2 Naull Citici Figure G gives the consumption curves 

i·Ir Durtful Plotirmaritzburg en Licbsrnith Ook hier I for Durban. Pietermaritzburg, and Ladysmith, AgGin the 

die unflerliliAe verv.antskap ..sen die· Al·lit!·a nwrkliaar, .4rreliltionship between the·Ne cal be seen even though 

alhoewi·, dle natwikkeling win Ladysm,th hool'.,ut later 1.45.,T./. devellpment slarted somewhat later than 

. die van die ar,der twee bel,n 1•et. thill i,1 U- other two 

3.3.3. Ul,gesoek,e Hirtle fn darpe. Pliruur· 7 t•,IT, 'n alge 3.13 8•11·i·Led Cia• alld toul,&. Figure 7 0'es a general 
mene rtwarsprofie] ',un st{,ir en durpe in ./ Republick cro-«waion of tuwns and eities in the Repub]/ Again 
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wat wl•er ,•en• d. 111'emene vilin •an (1]e !11,13 se o.twik the commin ferm of national devilopment (·an be soon 
ked// weeTRee. D. I interessant o. daarop le let hoe die It is interestinw tonoiL ho. 11,('eurve' I.rl•irlersburl, 
kurwe vii 1),clersbur'. wal ook Il,flt eurs I. ri i,nl' klwl again a hile ...r in [le,e'lu,[Nent, ifirlitates a Nound 
hel. op n Kesonde ontwikk•lin•tempu •ir die toekom6 de. elopment rate for thi· fillUD Thi lither Ill. 1]f 
din /10 -der inneress,ime punt is die afname In dic Int intereit is the fall off since 1455 (/ the clevelopment Of 
wikke'ing van K,lapstad, 00;Londen on Queen'to·An Cape Town, ]Calt London, and Queensmwn Slne© 1481 
sedert 1955 Dit w.u .%.0/ as©f d: antwikkeling Ihe r.te appears lo have been bu:ed on d ,]ew lieoretic,Ii 
t.edurt •981 op 'n nuwi, teoritlese kirwe 2,·ba"t•ri· 19 i ·ur„· Thi, m to u hir/' extent Nue44%[irk w,4, / i 

DI is hoof-kmk .aiwerk, liangesien (It mountlik ]6 dill posnble that the development mE sho• an upwurd swin,i 
die ontwil,keling 1,]nne die volgende mial· taar 11 opwil.irls, in 11,0 next few year: to f. loil the orimnal th./reliead 
niling 31[4: Dion war moonthk die oorsproilk",ki, le" i·,1.1· On 'he other hand, it 1, plibi|le lit a rearient,ituin 
ti/9,· kurw• kan 9/4 Ander,/1 is dil mowillik dat '„ of natural resources - partie'lirly lablmr - muilive 
reor]Unta>le van natuurilke hu]Dbronne - ver. Irbold h. - a [.ermant·nt effed 0,1 the theoretical developnwnt 
n permanentr InUoed op die teoretlege ./vikke]In. i·,Ji- A similar effect on the development curve• cal be 

kurwr kon ..1/'fen hel ·n S.-rt.lyke ullwerkilk lip •rilicrd fo' IthodeEian lities where sille·e /:0 - the 
die ontwikkel,skurw• I in die geval van Ithodesiere bre,lkup or Federation - there has been a similar dis 
stede merkbaar, waar daar sedert 1960 - toe die Fede· pl·iriall·It These i,re interesting point, whuch will In[> 
ral,le o.tbind is - 'n boorgetyke #erp[:s,ng Flaase,und ho cleared up in the nexE ten y•ars or s. 

het Ii,·rdic is in•ressante punte wat *Ieus hinn€ dic 

wArndE• 14·n lailr of wal op»lintr 4.ord 

4 (EVOLOTHEKKING& 4 CONCLUSIONS 

T).iur ./id mi· len fil•Nilite w hi, rilic ki,rl refi·rial Th,4 sh,irl pap, r doe.4 not Cla:m to have any ro'itive 
/1, t•,ilee 11,]litirwi• Iriep riN••11,51]LA alins[]radk k[•rnalik me appluation Il meray ***that most ./ e·on•ump· 
D.iur word '1" ain die hand Kedotn dat (1]0 mceste tion curve• ina> he envoloped by .1 st,infl.ird c.Arve willi 
K W H·on'wikkelin.kulle' iriet ·n stand:Irdkulwe b ne·/ to the engint·er respon•Ible for .Innin, deve!4)p 
rel.nbin,•f r k.n word, 101 ....rel vn die ingenicul· rient of e][·itrielly 'upply This informalion could al. 
Wi,t vir (11, },ep],winin; vir the v[,orsienin, .n elektribitrit wil• henefil lit'Ubed ine,)•]unclion wilh,ilherinfi,rinetion 
ver.Intwo(irdellk n }lierdie Inligtjng kan ook mot vrug for predlitin' Mentral del·b.mi·ill of attil 
in .imchank met ander inl,Aling gebrulk wn. Im die 

al%,ent• lintwlkke]Ing ian Nekere m,biede tp vooripel A ten the stunlard ,·urie Ill. lipul .lii:..d, li,t 

'n Torihillewe slandiardkurwe is aan die hand "doen, it must be noted that the curt{· s •ery .ntalive and 
/1,1,/ daar moet mt· It die 00' ierloor word n. dat yo .heuld only he regarded al a ple. ilile 51;irtinc point ror 
kunve bal tentatief is on ..s . I In•Nike U..." 

{urtli, r work kn thi• rei,arl• punt .r verder€ werk In ']erdie verband .kou moet 
wor[1 It 19 howev,r Mt that !11// 1'11//cers res/(isible /or 

Dic mi·ling wi}rd eler Ewhill.ling diit meeste van d•e ewarke,h #upply within Bil area eound, with the help of ing!·nieurN wil vir elek(r]siteital,>orsieninA. in'n Nebled 
verantwomle[]k thu· itandard i., met behulp u die standuardkurwe curve. thi• actual con.mplion curve over a 

dif· uerklike verbruilskurwe •ir n Nes·wo ty[Inork en 'n period (]f time and al inti,ilille knowledge of loial history. 
Intleme kenni' m die plualiki' ge.kiedeni:, die' 104]kim. predict the futurr frend of sup[./ in his + with 
*orsienin,%111•],ringe in . cebied relle]JI, akkul.Hit 11•44.1,1,31)1[• aCCULJCy. Illit hi• In,14 1]e aware of the 
kan mory·I Hy,nout eN[er heuls wees '·0n / 

" whol•' 1/ ' ..prn." .ipprn.wh and .Tribl.e deviati•ins 
holistioge' of '....' ·ben,iderinp·n in(iel af.ki,LE 

helwow, Ilie Al.in,lard tus en lind Eietual dle werklike en St ind.lardkumes Int' cd ann die curves In terms of 

han i .an 

fa) .]..151!ke holl>bronnE· un •;i) loea[ beJeid resources and pohtices , ; 

(b) pra•in•ile I.·]eld. (!]) pr{»incial politics: 
<c, I.ion....1 on ..d en .) nat-al trade a. politics , 

(dI Internasionale hancle] en beleid (d} intl rnation,L[ trade and polit•s 

....... ....... 

Flt/MON', FELIX Energy forecast for underdevilop 14®,mNT, I.LIX Energy forecast for lindeldevelop· 
ed <ounins - Ener::y Intern: ed •,luntries - Energ> interim· 
lifint,il ....4 t..1(10), 1964 

MALL(•WS. E W.l : Sp•tia] plan.ng - a systems MALLOWS. E W.N : Spatial plan/]ng - i ly./r/S 
ar,*.h - SAI S.L /*&. #*h - SAICE Convent.n 
Pri·[oria, Julie 198% Pretoria Jul>.1968 

1t4 Th. .s©i./ . Mung,-| El@Li.leal .i,LBriA,nus 01 S•ulnurn Afril Pro,eudng '0•9 .i ' 



NOTES 

0,0 ve•,gfng ,on I#;srp#Il E•AP./ lit,ond-»e•.' -4 5'idp!4 AF.ika v•n•'i,ngs ,•0. /28! ' 11 1 
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