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The 1.w inlion of Mullicipal Electrieily Indemaking Die Vereniging ial, Munisipnle FlekirleiG. 

/ Snuthern Africa onder/em# van ellike Aflika 

PROGRAMME - Cape Town Convention PROGRAM - Knmende te Knapstad 

Monday, 18/ Oclober -Thimp·d·iy, 21,1 00[ober. 1971 Maandag IS Cklober-Donder,1,2 1 Okiber, 197[ 

VENLE - CAMPS DAY C[UC· lE'TRE VERGADERPLEK 
BLRGER•,FNIRUP,1 - KAMP•, BAAI 

0/ad,3, 18th October: Ma•dag /8 Obober: 

8.30 ..m. Regi,taion 8.30 a m Re*Lrisie. 
9.15 a m A,semble in /2,11 9.13 vm. Vergider In Saal 

9.30 a m. Opening Prilyer. 9.30 Im. Openings@ebed 
Welcome ta Cape Town hy I]i, Worship Perwelkoming in Knap.lid deur Sy Ag. 
ihe Mayor of Cape Town. hare die Bur/mee,ter v:in K/aps,ad. 
Welcome I Convenlion by W Wonhip Ve:w/Imlne by Konvo/ deur Sy Ag- 
the Mayor of Springs. b •re dl Burgemeeqier van Springs. 

7 Omci:,1 Opelling at Canvention hy Ih: Amplelike Opening van dic Kinven.ic 
Hon Dep. 11[niver of Economic Affair, Ceur * [dele die Adiunk-Minisier van 

144 A H du PIC-4 I.konomi¢se Sike. 

Induction of Pr©Slden„ Inhuldiging viln Prexidd. 
10.30 am Retre.hmentln=¥81, 10.10 ... Verversill.)usc 
11 00 a m Ele/ion / Pres•de/1 E]/c[ 1 I,00 -1 Verlies,/8 van A.ingewe,5 President 

Venue or ·rechnul Meeling 1972 Vergailerplek vir regniese Vergadering 
1972 

1 Venue of next Convention. Vereaderplek vir volgende Konven,k. 
Midential Addrch.. Pre:iden,xered: 

Grecings. 0,00/ 

12.30 pm Lunchran Adiournmcni 12.30 /n Vcrdaging vir Middagele. 

2.00 p m Adoption of Propaxed Amended 2.00 1101 A.11/.nunle v.in winrpest:!de ge/ys/de 
Conititulion, Grondwel 

Elecl„n of [Exicu,L„ Council. Verkie,ing van 1 litvoerende RaLId 
Repon ' Secrel•ries. Vers[.ig van die Sekretaria/1. 

4.00 p n• Adiournn•e,it :,111 Refr:shm•nL 4.00 IN Verdaging en 'Vervenings 
Evening C ivic Cocktail Pir[y Aand nureerlike Skermerparly 

ruesday, 1911, October: Dinsday 19 Ok/ober: 

9.00 a m PAPER by Mr J S du Tolt. Town 9,00 m. REFERAA 1 deur Mnr. J S du roll, 
Clerk or Roodepl//, pre%ented on behalf Shid,klerk van Roodep,M, aangebied n•. 
of S A Institute of Orgin„/ion and mens d,e S A In:(ituu' van Organ],asle 
Meth/s - '•Pruct'.Al application of en Melodes - Die praklie·.e loep.i!;8•1•g 
Modern Mtin,igemen[ T/chniques in a , rn Moderne Best,lurste/leke In 'n Munl· 
Muumcip# IJ/enaking-a ease study. „P.ile Onder,leming-in /yalleS,Udi:. 

9·45 a m Discii•·,•oi• on Paper. 9.45 vm BespIeking van refer„,It 
10.30 a.m Refre/]Ii,en[ literv,11 10.30 vm. Vervenin/poul 

1 1 OD d m PAPER by Mr P J Bive#. Town Eket- Il 80 vm REFERAAI· deur Mnr. P. J flotch. 
rk·/ and M„hanical Engineer / Roode· E]elaTit:gniece en Meganic„ Stadsinge. 
pourl - ..Progrwwneri,ig e:, Skedulering nieur van Roodepoor[-'.Programmimp 
.i. Restu„.hul/middel€ me, Speshle Ver en Ske dulering :is 'lestllur!,hulpsmiddel.. 
„„ing & Mnni,lpa]/ Eleklrisile/sond,1 - niet 5/9.11.3 verwv•ing n.i '.iL,nisip>ale 
lemings Flekuisi[:il£ond:mom in/." 

11.45 .1 m Discussion on Paper 1 I 45 vin Bespr:king v.In Referate. 

12.30 pm 1 unchenn Adjournment 12.30 nm Verdaging vir Midd:L/Le, 



200 pm. R/pore, of Sub Commitleeg and 200 nm. Versiae van Sit>komitees en Verien 
Represent,itive•. woord,gers' 

3.30 p m Refre/men, interval 7 3.30 nm. Verver·.ings/1,* 
4.00 p m DJ Nam In Reports and Papers. 4.00 Im. Besprek ng van Vers]:ie en R kerate 

5 00 pm, Adjournmeni 5.00 om. Veriaging 
Eveni,w Free. t.... Aand Vry 

Wednes,Uy, 20th October: Wiwniddly 20 0ktober: 
9 00 .im PAPER pre.ented by Mr C'. 1. Uner 400 vin. REPERAAT deur MIr C i'. Carier van 

of Lhe C.,pe Town [IQ[riely DJ[,·iJIm.Nit die Kieinds/ E]¢klrisiteilsdepartemeni - 

·Aluminium Cable. Jo :ming und „Aluminiumkabe], 1-/sbe en 1/ebehore 
Accessories. 

9,45 p m Diso"'108 21[1 'Lipel 9.45 vm 13©spreking win Refer,ac 
10·30 am R/m,hmen, Interv..I ID 30 ¥rn Verver·,In/roub. 
11.00 a m Addre,+ 1, the Preaent of the Inler 1 1.00 vm. Toe,pra,Lk deur die Pres/ent un die 

MNI Ele/tro-techn•c.LI Conim•••01, Inlernali(11.ile Eleklrolegi„ese Konnmisic 
Mr. S. Goodall 'lnern.,lion.ll St.milards' M.r. 5 Go dall-,Intern as,a]. 

Standaarde ·' 

11.30 a m Discu•,sion. Ii'O vrn. Bespreking 
I 2.00 noon Ail'ournmeni 12 uur midda, Verd.i# 
2.00 pm V:411 m P.wl-K W V :ind new Elect- 200 mn. Besnek m &| K W V. en die nuw¢ 

rical Conlro] Ce'lle of P.i.irl Munkipkilit, Elekir[08/ Deheersen,rum V.ul die P.Irle 

Muni•ipalilci. 
Evening Free i•and Ir' 

l'hur,clay. W Octi,ber : Donderd,g 21 Oktoher: 

9.00 Il m PAPER presenled th Mr. J V. Gram o. 9.00 vit REFERAAT Sel¢w¢r deur Mnr J V. 
MR S.-•[Earth Leakage Pr<,lecilon and Gr.in[ namen. die S.ABS ,Bgkerminf, 
11% Intluenee on Ihe Wiring Regu|.111014 Leen Aardlekke en dic inploed d.i:ir•m 

. & led'.1./regulas:e' 
945 am &11„n on P.,per 815 m. Be%preking w Refew# 

10,30 a m Refre.hme,il Ini 10.30 v. Ver•.·rs.... 
11.00 4 m Di.cussion 1 1.00 Im ....kin' 
12.30 pm A.bournmenl 12.30 .m. Ve'laging 
2.00 pm Dids,1 9 2.00 2 Bespreki•g 
3 00 Pm Refre;hm¢nt ]/erval. 3.00 i,ni. Ver'"t//Fus¢ 
330 pm 1 loilor/4 Membership and r,re•ent.itia, 3.30 nni. Erel,Im. ilikap un ™ir],andieing '"m 

I 1.ligni.i Ord,.tekens 
Ewing Convention Soci.,1 : Venu: to be ul-;ed Aand 61' Onlhaal M w b¥:enk••in. 

[Dinner jaelel or dark suit). •0[g !.11.·r w r ormeel of doliker 0 



LADIES' PROGRAMME. DAMESPROGRAM 

A.M.E.U. CONVE\T[ON _- 1971 A.M.E.U. IONVENStE -- 1471 

Mon/ah 11411 Octi,her: land" 18 Oktuber: 

0.15 am. Agembl Up Hal] 9. 15 vm Vergader In Scm] 
9.30 am Open.ng Pra>er 9.30 vm. Openings/bed. 

Welcome 1/ C// Town by Hii Worship Verwelkon, ing in Kupi;id deu] sy AE 
the Mayor of (24 Town bare die Burgemees:er van Kaapilad 
Welconk• I. ConventiOn by H. W.Nhip Verekommy by Konvensie deur sy AE. 
the Mayor of Spring, bare die Bureemeciter w Spring4 
Omelal Opening of C•nvent,In. Amplelike Opening w '4 Konvensle 
Induc[ion of Pre•ident. inhuldiging van Paident. 

10,30 i, m Refre.hment IL,:er,liI 10.30 vT' Verver.n'spous. 
1100 d m Election of Precident Elect 1 1.00 vm. Verti ".ing V,Ln /'langewes¢ President. 

Venue of Irechlical Me¢,Ing 1972. V.gaderrlek 'r regn'ese Vergader['g 
1972 

Venue 01 neRi Convenuor. Vergiderplek vir volgende Konvew. 
Presidential Addb. Prchiden'ired' 

Greetings Oroe[C. 

12.30 pm Adjourn for I unch. 12.30 nm. Verd.,ging vir M/d,gele. 
Afterni- Free. Middig Vr> 
Evel,ing Civic Cocktail Parly. Aa,id Burgerlike Skemerparty. 

'rnegilay. 19111 0/luber : Di./4 19 01.tober : 

Man,ing VisH 10 Nalux Reserve .it Sonierl We€. Oggend lk·girk NaiummrvIal by SomerKet·We 
Hwtorical Buildings .i[ St:11:nbosch .ind Ge,kiedkunilige Geboue op S[:1]enbosch 
luncheon Rettirn ,/tel lunch •w dle midd.Lltete onk geniet sal .ord 

Keer na mi,Id.,te terug 
Akier,•i= 1. r e e. Middag V r q. 
Even/g F ¥ e e. Aand VT> 

€{Ille, day. M /clober : Woensdag 20 /kroher: 
Z* 

urning Free. Oggend Vrv 
1.•moon Vizil k 10 

Pirl-K W V ,cd flow Electri· Middug De,nek lilli] dle P,wri - K.W V on die 
C.i] Con[r' Cent.2 0[ Pal. I.*FI'l nuie Elek[rae Beheer#entrum viln die 

Faar[.se Mun'/alileit. 
r•el•i]Ig Free. A:Ind I' r v 

Th.by. 21,1 Oc•oher: Donderdag 21 Oktober 

Morning Vid 10 Kirstenbc„ch und tea wilh th, Oggend Ad K ls, agh en drink lee Naam 
Mayoress of /2/ rown mel die Burgenieehlersvrou van K,umial 

Aflernoon Join Convennion for te,i d Closing Middig Slill by die Kingre,Banger: a.in vir tee 
S:SNion. en dlic ]:m„ Sit:in, 

E¥"ning Convention Scial : Venue to be advised Aan,1 Konvenx On#lilial-Plek w byeenkon,4 
vul: later. 



• / mil/,Iim,u= 

'31'?)901.if% f.i; 

Entwined with the 
Nation's progress 

Manufacturers 01 papar and plastic mulated Suppliers to Electrle,ty Supply Commission, 
power cable. telephone cable and South African Post Office and 

bare aluminium overhead conductor. Murncipal Electricity Undertalongs. 

Aberdare Cables 
Africa Ltd 

SALES OFFICE FACTORY 
Abardail House, Mair, Road. Easilligh. Edonvall Standioid Roal Neave Industrial To•nship. 

...8514 JoianneG•ure Pnit P 0 Elizabll, 
PO .ox 494 Tel. ie 4 6331 Tellphone 53.5850 and 5,·5818 

QUA.. .:17 



PLEASE NOTE 

The Proceedings are bcing printed in ./. in]Unies. 
Volume 1 b will bc despatched approxiwtel one 

weck after despatch m Volume la 

LET FIEL 

Die Verriguilge word in tivee dele Redruk. Deel 
/ b word om/rent fen week na deel la cange,qui,r. 



REPORT OF THE.,fri·RET·ARIFS VERSLAG PAN DIE SEKRETAR[IAT 

To [he Presiden[ and Memben 01 the Ae.ociation. Aan die Pre€ide/1 0/ 1.6 van die Vereniging 
Mr Pre,ident :ind G¢mlemen. Meneer ilie Pre•ident en lee, 
11 gies me great ploax„re to .ubmil le kou the DI doen m> groot geniee Im die '.er:,lag van u 

Repon of your Association for /1 1,0 year per/ Ver¢/1/Lng 'Ir d e [40:ja.irl'dperk waL 0/ 28 Febru 
ended 28th February. 197 I arN ]971 geaindig het. aan u voor le 18 

O81TUARY DOODSBERICTE 

It is wilh deep regret [hat we record the death Ditls me[ diepe leedweie dilt on, moet m©[ding 
of the following during /e period covered by thib muoi van dic oorl>e van die volgende perlone *dur- 
Rein: end: d e i>d/rk wai deur hierdie versh g gede k word. 

John Wilson. 1]unora,y Member of the .AMocia. John With„n. Er¢mid un die Ver:n.gine. John sal 
1,on. John will king hi remembered .i·. 11 memb0r of lank On,hou warll c„ n lid w die Vercni/ag wut 
the A„0,31.lt]On who ga,/ of hi, he/ in the further 4//,> besle gegee hel er bew/tering van die /iren 
unic of #s actiritieR and .21,0 /4 a sincere friend b> iging ··e bedr; v.ighede en ook ax 'n oprigte priend 

thme whD were privileged lo be a·,socialed •dth ]11[,1 ur dic@cne wal die voorreg gehail hel on, mel tion, 
in nanru king ic kom. 

The man> ineinher, of the .A„ociation who knew Die /r>ke lede van die Vereni/ng wat mm D. 

D. Le¢I. known univers,ill, a„ ··Scolly" were Leci. jlgemeen bekend a. ..icalt>". gelen hel. „as 

ep]> hu to hear of hi passing „, soon after {1]ep .»knk de,Jr dle nuu, vili hy •IblerUt w 10,1 

pro«¢(ling on retiremt·ni Scatti Will hing be femeni· d., hy mel p:niom .ilge(re.: lei. Seoil, sal nog 
bered .„ a //unch member nf the A:,soe·lution and lank on,hou word u .p. n slaa[mak:r-lid van die Vera- 

Ine¢•e friend af man> iging cn n opreal¢ vriend van baic men,e 

FORTY-FIRST CONVENTION EEN·EN·VIER I ]GSTE KONVENSIE 

1 h.· 41.41 Con vintion of the A . 40:laxi n wa. h.43 Di¢ 41'[c Konvensie Yan die r:reniging is van.,f 
in Unmul, from the 16[h M [he 19ih June. 1969 16 10[ 19 Junie ]969 1: U.1.i ...i. 

Delegaes wele witionned b> 1 10, Wor<hip ihe Die alg¢vaar<.ligdes i. Jour Sy Agbare die Burge- 
Mayor of Ulnul]. Cuuncillor J S Murrap, and the mee*[er #:in Unai. R/adslid J. S Murrav, verwel- 
ellicial opening 01 he Convention w.„ performed koin. ¢n die amplelike opening van die Konven•i¢ i. 

b> Brieadier, the Honourable Andrew Dunlop. Mini- ws:i,yeneen, den S> Edete Brigadier AndI¢W Dunlop. 
I r of Tru,Dparl and Power On heh,)If of Ihe Presi- Mintsur van Vervoer en win K:.igioor.prning Di h 

dent. MembeL / Ihe A«elallon and all olher, vho 'n be.zind:re poorr-g om die „pregle wa.irdering van 
a[[ended the l Imal, Con/entlen. it Ls & great pleasure die Prm//. die lede van die Verenifing en alle 
W reeord !110,1 .inare appre/ation to e Ma¥01· and an.]er perme u die 14nt:]i·konvam by gew,m het. 
Town Councillor.4 i,f [ nitali. 03 well d hs citizens teenitor de Bu,geineew/ 2,1 Raa,[slede van 141/]i, 
in geneial. for Ihe memor.ible hi/191,1> exlended to howel a' Liznoor die iniwinm in die ali:man, te 

delegul¢4 on ll¢ oce-on of their vidt to thi• beauli- be uig vii die onvergeeilike /„ir>heid wal aan die 

ful town /yex.turd I FLIes b¢ loin is b, g elcentheid un hul be„.ek 
m hlerdle praglige Ap 

To Harry Turner. 1 w l, lo place on record the Ain Harry Turner d ek die opregle wa•rdering 
uppreciali.in of all Meniber. for the sinere manner w .ille led, beang vir die opr/.11/ Wy,0 wair•p hy 
in which he Curned 0,11 his dulie, a, Ck,alrman of . pl]Ate .D. Voorgler lan me Kiinr.ensie weevaer 
the Convention. /1 well a, his consideration und em- he[. Vowel ,IN VI, 4/ bed,paunlite,d un d·x·[ir.'llend],/1,1 
elene> In arr)'111% 01,1 Ih: dullie• of Prewdent over in die uil„Dertng van Ny pligle as Preddem ged,irende 
the pax: iwo >ears, di' af@clop: 1/ze jar:. 

The flrit paper prewlited In (he ConventJon w Die eerne referant wat dan dic Konvensie ge· 
Milled ··lhe Rhodes/ Eleclricity Supply Con,ins,ion lewer n. w.„4 ..DIC Rhodesiek L[·:brnize/swoorien. 

A Review of Progr¢•s and of Future Trends" by inttommissie - '/ 00'Mig ./1, Vooruitg.•ne er. van 

Mr DR Inine [BS:.(En,3. MIE E.. M Rhad tEl. Tikoni.lige Tendense" deur mir D R jrvin: 
& p.,per. besides providing a nic:,t nlere·.tiny ace- B Suing 1. L. 1 [..1. L Rhod.1 I 11]enlic reler/a[ hen 

our[ of Ihe growlh of the Aration of me Rhode,ian b.:h.th, e vir die. leit d,i: il 1 -n hiogi. iniere•,unle 0,„vg 
meclricit, Suppli Con,ml•lon In man• as®cts. m. oor die mukeling w die *erking van die Rhod- 
traduced a though! prov/kille di,;CU-olt ci, the meril, M tieelri'itei(sroorsiening'kommiNg [en ijmig[ 



und dement of electricity generation and reticularion un bate aspekle gebied he. ook 'n ged,/eprikketende 
be·ine undertaken nlore and more h> //morY argan:· b/preking oor die voor- en nadele daarvan ht die 

sations. opwokking en verspreiding van eliktriwiteit En 'n [oe. 

non,inde male deur siatutere organiglsies heharng 
wo.d. 101 gceig #had. 

This paper v» followed ly, one on ··Compuler ]Iierdic r.fur.ing k /volg Jour en oor ..Reken- 
Engineering" h¥ Mr .1. D h. van Wyk. Assistant aar. ingen,cubwese" deur Mr J. D N. van Wyk. As%. 
Dire.lor re.•pon„ble for Ele.trical Engineering Re istent-Dirckieur mei veraniwoordelikheid v:r navorsing 
Neur,h / Ille Nalional ReNearch 12„ituk for Malhe- insake eleklrolecnie" ingenieuriv.exe hi die Nzion:ile 

Ii,all,/ Silene·6, CouncJI for Scienlificand Induslrial lavorkings]„Lituul insake Wiskindige Wel=kappc 
Research Van die We:endaplike en Nywerheidsna,ors],igy,/ad 

Apart froin giving a mos, interest,ne insight 1,10 Behalive 'n b/Le inieressante ins,g in n fassiner' 

a f.1/inaling and 9/al sub/ci. Mr van Wyk g„e ende en lewende onderwerp. her mnr. van W>k. an 

hu, audience u devugatinG, far/1·1*le of mank position my *hoor ·n vernie,igende vour,inaak gege: van die 

in 11,8 full,Je Compilier/:,1 ind 2/101•1.lied world. mens 4¢ po,isie in die k¢kompcrill¢¢rd, :n geou(oma[· 
isernle Wreld van & 102koms. 

'Fin,Incial Aii:.inam>" was the title of the next „Finan/Etc Outonomie" was die titel win die vol 
paper pi,Nented b> Mr Rowin Marrin, O.IF., gende refura:,1. wai deur nmr. Rowan Marlin. O.B.E. 
Boom, F].MT.A, AC'.W.A. F.C.i.S., City Treas B.Comm. G.IMIR, L V.K.R . G.G.I q., Stadste,- 
urer, Cib of Salighurv. Rhnicia. otir/1. die St.1,1 5,lisbur). Rholesid, Relewer I. 

This excellenily presented pa/r brought forth Hie/he voorterf[Jk aan/bode referaa, he[ vedere 

furiher meaningful discux,ion on the financmg of vrugbm be.preking oor dic finansiering van mudi- 

Municipa! Electricity Lidertakings and also rhe pr05 pate elekdleits/ndernemir[/ en oor de wor- en 

and con• el clectricity supply by central and loni nadele van elekirm·,112114.00$,iening deur #entride en 

authori•ie'. en pla/%like owerhede /6€lok 

A paperene on ··Electric.t] Standards in Central 'i, Refer arli,2 cor ..El:kir/Ne Stand arde Sen- 

Africal·· by Mr R L Richards (Sundards Association t 1.Ll Afrik." deur mir R L. Richards (Standaarde 
ef Central Africa. Sali,bur,) was / conlderable in- Rreniging van Senla.Afrika. Salibbur,1 4 hooli 
lerep[ and a emfibu[Ion b, Mr A A. Middleeole intere·:i,.4 en il bydrde deur mnr. A. A Middleate 
8,A B.S., Pr,Moril enti[Ied ··KWI] Curves and 1112% (FARS Pretor)10 onitor die 11101 ..KWN-ki,Twes en 

Significance" 8 well received hui betekenis- 8 goed oniung, 

rhere was a Members j·,„um •shion in whien Duar was '11 ted:-forrinisilling waarin Innr / F 

Mr A I W H F.ge:A (Department M Puxt :ind Ircle· R 11 Eggen (Departenient PON- Cn Teleeruat·wese 
£ i ipli, Prd i,rhi) Ne! out the possibimic, of co·ordin- P•Loi·/ die nmon:likheid van ka,•rd,nusle lumn die 

./ion h:Iween LI,e PaNt Ollice Engineering Branch .mil Pe/,intoor Ee Ingenieur„ak en muniNipale elektril- 

Municipil Electrical Undertakings in 110 promi 1/lit ,ondernemines met beirekking bit die w,ornening 
of underground ber'ice.. w onderprondEe diente uiteengesit het 

All./her con,ributor le the Forum diseusslon w.14 Nog n b>draer 101 dle forumhe•preki!4, Ud'• 

Mr F F ile Villier, who inlroduced Ihe discussion innr E E. de Vill en. wai die bapreking ocr die 

0,1 Ih: trri'ning 21[ non·white a"ons ©pleiding van nie-blanke vakni„ne ingele, hel 

Mr i £ Wannenburg. Derannion[ of Labour. Mnr . C Wan/enbury Departement van 'hrbeld, 

,ubmiried 10 Ic Convention 11]041 linporlall noles hel uiter, belangrike aa/lekeninge oor d/ verlolking 
m Ihe 1/erprelatin of certall, fectio,h of the Fact. M ge•kere he>linge van die Wet op rahrieke, Mus. 

orin, M,K]unery and Building Work Act. 1941, as bnerle en nouw¢rk. 1941. soos gewysig, die Wet op 
anweided, the Flectncal Wiremen an! Contriclors' [lektro[/gni:,e Dra•dwerkers en Aannemers en die 
Act and the regulation. framed thereunder. regulaBies Ingevote daanan afuekondig. clan die M. 

gudering voorge]0, 

i970 TECHNICAL MEET]NG TEGNIESE VERGADERING 1970 

The 1970 technical Meeting of the Association Die Tegnim Verg•dering vir 1970 is oor iwee 

m held am Iwo days. Ihe 4th and 58 0, May, al due. Al. 4 en 5 Mei. ie /<Nehefurnon, gehou. 
Potchehiroom. 

Our #ae apprecialion k extended to the Dns oprege dank en W.Lardering word oorgebring 
M,yor und Town Councillor. of Polchef,troom for aan die Burgemechler en Stadv,wdled, van Forchef- 
the hoip,[ality exlended to delegateh to ihis Technical slroom vir die ga•vryheid wai hulle :ian die afgcvcer. 



Meeling. We aGo wish to record le appreclation QI digde. m hierdie tegniess vergadering gebled her. Ons I 

all concern/to Mr E. de C. Pretoriui, Town Eknri. wi] ook gniag die waardering van alle betrokkenx 
cal Fng,neer of Potchefilroom for his great assist. boeks,au[ teennor mir E. de C. Pre,orius. dke Elektro· 
ance in the 01/ni,ation of [hk successful gathering. legme• 51.L,Elngen,eur van Pokhef»oom, virsy grool 

A cans/arabic portion of the meeting was laken nuip Ln verbana mel die organrupda van hierdle suk- 

up by [he Members' Forum durmg 'which a wide se,volle heenkonis n Aan„en[[ke gedelte van die 

range of pr/hl.mn, wire discuR'led and interewg pergadermg I. in he/ag gencen, deur die ledefurum. 
thoughts exchanged. wairm n V reeks problerne bepreek en interessante 

ged"[es gewissel is. 

Mr H Hewil. E.Ing., F.I.E.C. F Illum.E.S. Mor. H Hewitt. F.Ink.. G.t.R.I . G.V.V.1, hel 'n 

presenled the intere•ng paper on 'JAn Internalional inrermanie r•fer:la[ gelewer cor , n Inern.,sionale 
Approach 10 I antern Performance". midering lat die Diendewering w Lantern.". 

AR a contribution hB, the As&0<nation to Waler As 'n bydrae M die W, tel,aar in die Repuhliek 
Year Ill Ihe Republic. Prohor D. C Mudgley. Pro. deur die Vereniging. het Profe„or D. C. Midgky. Pro- 
fessar of Hydraulic Fng,neering al the lial,er,h) of fessnr ,n Hidrouh•>e Ingenieurm= aan dle Witwat 
the Wlwacer·.r.ind Joh,inne,burg. prasen[©d a most mrand 1 JnJ•erS,1*Jl, !01,21,nebburp. 'n hoog5 0mvan. 

co]11 prchensi •e and ink resti n p paper on '·Water- ende en iniereviane refera:it gelever oer „Waler-Sy 
116 Role iii 50,1111 AfrIc i's Power Supplies '. Rol sn Suid.Afrlka ,e kraguiorxle,lings". 

1 he paper by Mr D. Hage, Manager of Deep Die iefuraul deur mor D. Hogg. Bestuurder van 

Space St;llion on ··Aspens of Space Re,.earch" gave die Diepruirniestaxic, Dor ..Aspekie van Ruitmena¥ or. 
all intereey /48't ink the aspecli of Cleclrical zin?" hel '11 inlerev..inte hlik gelewer op dic aspelle 
Englneering,n South Afric' in relalion to th' fascin- w die elektrotegn# ingenicupswe:£ m Suid Afrika 
u[ing sukect 9 inet hierdi, fas„nerend¢ onderwerp verbind huu. 

MEMBERSHIP LIDMAATSKAP 

Ths following new an,hers wer0 elected during Die aolgen/ nme lede k gedurende dic twee iaar 
the iwo iear, elided 28.h F:bruary 1971 d op 28 rebruarm !971 /Jindig hel, verkle. 

Retired Members: Afirede Led@ · 

D. Lees - Ilenoni, D. Le¢s - Benon'. 
J r. Miclutchon-Cape Town I r. Mailluichon-Katip,1.1 

I S Mt=r K.v,ta J W. 5 Muir - Kn>ina. 
1, J Nicholas-Pe.irson 1. J hieholas- P¢arson. 
W. Ri„,ler- Krooniad 6. Router -Kroons,ad, 
A RK„.ler - Pielermarit,burn. A Ro.der - Pietermar][zhurg 

Council Member' Rade-!:de 

unicip/it> of Griaff Reinel. Dle Munisipaliten Graaff Relnci 

unicipalit> of Gardon's Ba>. Die Mun/1/blei[ Gordon'sbaai. 
Unielpalit> of Delina• Die Mua/iralite,1 Delmah. 

2/..EK unlelpalit> of /111110M Die Munis.pallic. Upinglon 
unlcipalit> of 1 ichienburg Die Mumpaliteit Lihienburg. 
unicipalit> 01 Glencoe 1),e Munisi/Nicir Gk·ncoe 

Associ.,le' 4, fieerdm 
P. J R Preloriu, (Town Elecirical Fnpmneer. P. J R PT'torii,i (Flek•rolegniese jngenteur. Vr>- 

Vr>burg) burel 
A. C P,elerie (Eleclricul Engineel. Ladihrand[) A. C. Pielerm. FEIck[,028,11,3•e Ingeme„r, Lady- 

br:indlk 

J F Nie„„venhuls (Elietricil Fne„Meer. Wolmar 1 F Nimwed,IN (Flekirolegnies• Ingenieur. 
anwdl Wolmaranssiad). 

P J (Snussard [Chief Eleclric,an, Koppies), P T (.... Illoof Eleklrisien. Kuppicl. 
G H junlzen ITown Elicirical Engineer. Al,wal O. H J:'111/en [Elektrolegniese 10&111¢ur, Ali•,11 

North Noord I. 

r Alock K E]eelrical Engneer. Gordon v Ra>, 1 Pullock (Elektroweenle,e. Gordon'sbaaD 
P V E. Page! (Electrieal Engineer. Kakilmal P v F P.,•el irl:ktroiertie,e ligen,eur. Kak.i 

m.l 

T L bwari mELE:tric:il [niineer. Glenco/. ]. L Swan {Elell:/:gniese Ingenicur. Glencoc). 

1 H Sm,Ilt flk.KiL/1 Eng.ncer. De,palehk /. H 5,1,/11 fllekirolegniese Ine anie,ir. Dapi,tchj 



J A. Ruix,et (Cleciric/1 [ingineer, Orkncy). J. A Bi,MI [/[ekirolegniev Ingenicur. Orkncy) 
C. T R. Small (Town Ele:trial Engineer, C T R Small (ElektroleRniese 1ngenieur, Rivers· 

Riversdale). dale} 
W. J Opperman (Deput> Electrical Engineer. W J Opperman •Adjunk Elektrolegmese Ingen· 

Spring". icur. Spri•04 

Associa„ Members: Ass/taa [.lede: 

J J Barrie- fernerly of Idenvak. J J Rame -poorheen van Edenvale 
D S Dii,Mtan-formerly of Pon Climb©th. D. S Dunilan - vourheen van Fort Elizabelh. 

j N Jones - formerly of Bulawa>o. J N Jones - voorheen van BuLwaso 

Technia[ Associate, Tegniese Geargicerde 

R A 1.eigh (A•.•i·.,Lm Ele/ricny Manager. Ju R A Leigh {AE,gienT.E[ekirolegnicse B©SLUUrder 
hannesburg). Johannesburg) 

[ngineer Member : ingcnicur.lede: 
P. J. Baimard (Flectri•/1 Engine/. Delmas) P. 1 BArnard IFIek[rotegniere ligenieur. Delmas). 
D. B Brier, Crown Eteelrica[ Engineer, Kroon. D B Bfier, (St.uts-rlekfro:eenres© lig¢cieur. 

siuill Kroons[ad). 
1 F Boy,ick (Deputy Clly [lectical Engineer. 1 F. Buy,LLk [Adl,nk-lle/rotegniee Slad,·mlen 

irctor:£ ieur. Pre[oril. 

J L. Bernhirdi (Borough IL]ectrical /ngincer, J L, Benhardi {Elektroignlese liwellicur. Stan. 
Stang¢r). ger). 

J G. Brimmer i Electrical Engineer. Rellen· J G. Brammer{Elekirolegniese Ingenleur. Stellen 

bosch). bo.ch). 
M J W Chappel [Cit> Elearical Engineer. M J W. Cha/rel (Ekkirotegnies, Ingenteur, 

Boksburg) inklural 
C I Cosser {Elearic' Engineer, Bulawayo). C. L Co- flktrolegniese Ingenieur. Bula- 

way<,) 
G Forbes [lawn Elterical Engineer. Upingion) O. }Lorbes (Elektrole//Ae Ineenleur. 1)plngton), 
T S G.Imble (Electrical Engineer. Oudtshoorn). J S aunhle {Elektrategnies¢ Ing©nieur. Oildb. 

hoorn). 
1 H Heg (Senior Ass, City Electrical Ergineer. i H. Hm (Haf -Assistent·Elektmlegme/ Ingen• 

Cape Town). ieur. Kaap tad) 
J A 1.oub„/ (TAwn Flectrical Engineer. Kim. J. A t»l,hher (Elektrolegnki [ngenieur, Kim- 

berlly) berley) 
S A. Moslert {Ele/rical Engineer. Beaufort 5 A Mostert 'Eleklrolegnies¢ Ingenieur, Reau. 

Wcsl). for[wes), 
R W Phillip# {Elecirical F.ngineer. MiD,xer Ray). R. W. Phill,/ Irleklrotegniese Ingenieur, Mossel. 

haa]). 
D C Plowden <C xy Ele/wical Engineer. Johan· D C. Plowilen (rlektrolegniese Stail. Ingenieur. 

nesburg). Johanne'burg). 
J ten Cale ITown Flectrical Engineer Lichien J ten Cale (F,leklroigniese ingenieur. Lichten. 

burgl burgl 
T. D. Cal:lipole (Boroligh Engineer. II+wick) T. D C:,tchpile ([ilektrolegniefe Ingenteur, How. 

7. 

Re-in&tated Electrical Engineer: Heraange.lelde Flektrolegn/se Ing/nieur 

E H Surlees (Ele,trical Engineer. Boksburg) F H SurteeS Illeklrolegnie= Ineenieur, Boks. 
burg) 

Affiliate' Ge'IIi lieerdes 

W.,rdle & Ampson Wurdle & 5jm!>son. 
Eberhard-Mortin 1Pty.j Lid Eberhard·Martin IEding., Apk. 
Arnalgamated Power Eng,neering S A (Pry) Lid. Amal/maled Power Engineering S A. XEdlm) 

Bi,k. 
Simplex Ele¢[ric of S.A (Pt>.} i.td, Simple, Flect,ic of S A. (Rdng. ) Bpk 
liderman. Finn. Reekh,Jino & Pein. B]dernun. F]nn. Reekh,intn & Pein 

Steam & Mining Eqllipment (Pty 3 LId. S[eam & Mining Equipment IEan„ i Blik. 

T- 



Chemilite (Ply.) Lid. Chedi (Fdms.) Bpk. 
Auste•en• Enterprises (Pty.) Lrd. A,/evans Faterfri•es (Edmx.) Bpk. 
Car,1 & M. LIker Chemical. (Pt>.3 Lid. Cars, & Walker Chemicals (r.dmq.) Bpk 
Dulmison Preformed 1.ine Products S A (Pry·) Dulini.on Prefollned 1.Ine Product•. S.A. {Edm•.) 

Lid Bpk 
Hawk, Siddele Y Flectr/ ATW (Pty.) Ltd Hu,iker SiddeleY Elecirl¢ ATW (rdms.) Bpk. 

Tr•nfiers: Oorp]:iyings : 

J A. Matthew, transferred from Engineer lo J A. Mal'bews /'L' ingenieur lid na Assosia3¢- 

Associa„ Member, lid. 
J O F Erik„on 151„,ferred from Engineer to J G F Enk,on van,lf Ingenieur lid na Assogimat- 

Associate Member. lid. 

The following redgnalinn, took place during thB per- Die volgende hedukin» 1 gedurende die tydperk 
-1 unde, v.,aroor revie• hierdie verslag hande[, : on,vang 

Coad Me,•,ber. Ride.lede 

Ventersdorp Ventersdorp 
Harrm /. Harrigmrh. 
Fort Vict,•ri, Fort Vicloxia. 

Associale, Geasio•kerders : 

M. J de Jager- Villoenskroon M. J de Jdger-Viljocnhkroon. 
A. McD. Wilson-Fori Victoria. A Men Wilson -Fori Victoria. 
V. G Flint - Stanger 4. G. Flint-Stanger, 

A.ociale Members: Assosiaa lede 

F. J. W Barnard (/sconi. Springs). F. J W. Barnard (Escom, Springs). 

Englne:er Member. ./.cursled. 

T. 11 Raillie- Broken Hill T H Haillie - aroken Hill 
M H L. Boxhofr - Ultenhage. MIL Boshoff - Uitenhage. 
G P. van Wyk thonnihee-Bothaville. G. P van Wvk khoombee - Bolhaville. 
A. Louw- K/anias A. Louw - Kakamas. 
G P du Ples/- de Aar 6 P du Plessig - de AIr 
W. Rob•rt•an - Hermanus W. Ri,bertson - Hermanus. 
J. F. 1 ategan Stelenbusch. J F Laiegan-Stelenbosch. 
A. G. Hosting Johanne,burg N G Ht)/ing - Johanne.burf 
J. C Coe'zee -·Be,hlchem. J C C·olzee - Bethlchen. 
R. G. Stanto, Oudishoom· R G St.inton - OudIshoorn 

Affiliates: Ge' fh lieerdes: 

Cerpeibell Power Co Copperbell Power Co. 

Sat: hwell Controls. S. tch'.11 Con,rots. 
Pairick Mumly (Pty) Ltd. Patrick Murray (Edms.1 Bpk. 
Jam, Howden & Safanco Ltd. jame, Howden & Sufanco Bpk. 
Norih & Robertson (Pty) Ltd hor,h & Roberion [Edms) Bpk. 
Inlernalional Combustion Africa Lid. Inle,nalinnal Combustion Africa Bpk, 
Motornla SA (Ply ) Ltd Motorola S.A. (Edms,) Bpk. 

Memben: Deceased : Af/.itiywe led/: 

1. W Pluuips - Relire,1 Member. J W phillipx- Afgctrede led¢. 
J W. 110:'-El./.r J W Ross- Ingenieurlid. 
H. rohren - Engineer. H Fohren ingen.eurlid 
E. H Buchanan - Eng,rwer F H Buchanan - In•cnieurlid 
K. M Fisher · Engineer. K M Fisher - Ingeni¢urlid 



Comparauve Membership figures are as follows: Die vergel>lende lidmaarskaps>fers 13 soos volg 

including ln'luitende uit 

admissions up inshlitende 

AU per to 28.2.71 and 'clgens to¢la'ings tot 

excluding 'hose 28,2.71 en met 

previous individuals ui,slull.g van 

present where· vorige daardie pers/ne 

report abouts ar© wie se huidige 
unknown per,lag adresse onbe 

kend is 

Ret•red Members 5 /0 Afgetrede tede 5 10 

Honorary Member t8 18 Erclede 18 18 

tndertaking Members 133 136 Onderneiningstede 133 136 

hgineer Members 136 139 Ingenieurlede 136 139 
>>>-1 cohnical 

Associatesi 5 6 Tegniese 5 6 (}eassusieerdes . 

'so.1.te' 24 31 Geassosieerdes 24 33 

ssociale Members 33 37 Assosia:t-lede 33 37 

ffiliates 9t 95 Gca]Ti[Leerdes 9i 95 

FINANCE INANISIES 

k. Income .ind Expend,Lure Accounb for the Dic slave wil Inkon,Ete en uilgave vir die vers[ag 
yean under review. together with the Balance Sheets jar¢, lesame met d,e halansstate Noos op 28 /thruarle 
/5 / 0,1 28th February, 1970. and 1971. are sub. 1970 en 1971. word hierby aa[1 u voorgel). 
mitted herew/h. 

The regilts of the :wo years operation Bacon· Dic bedryfsreslittate van die twee jaar toon n 

solidaled excess of expend,Ture over revenue of gekonsolideerite 00,•kot van inkomie bo uit gawe v:in 
R 1.051 00. RI.051·00 

It vii:1 he recalled thar in our repon presented Onttiou s| goril dai. •n ing ver&|ag wat aan die 
to Ihe thiliali Convention. pro®sal,; 10 amend [he linwili-konven„/ veorgel ]*. d= melding sernaill[ 13 
Con/itution which in/luded the adoption of a new van vourbielle ter wy„,ing van dic Grondwet. 1.•arby 
©t]. of Ukription• were relerred .. I view of dic aanvaurding v.in n nuwe skaal van bydraes Inbe. 

far reaching .,Mendmenbi [o [he Consilcumon follow- grepe wah. Met die ong op dle verreikende wvs,;lng, 
ing :orre,pondence .ind d/cussions with the SA van dle (3[ onde[ wai ai. gevoll van briefwimting 
Secremr> for rhe Imm. which the Executive Coun- en sum,preklne, met die SA Sekrelaris van Bmne· 

cil h/:1 under:aken m in,humt [D :he members al (he tandse Sake nodle Reword het en wat die hitvoorend, 
1971 Con= ion, 1 m un,inimoust, agreed 111:I no R// onderneem hel nm by die 1971-kon're,Ne iran 

amendmeni. he „upied a[ Unwall. but that the die le,le voor le li N daar eellinirlg (>oreer,kom dat 

whole malier be referred ba,k to the Executive Hee,1 zvsigJ,]eN te Unial, dan'/Har Nou word nie, dog 
Council. du die held Na:1] na dle Ui(vocrende Raad terugver. 

wv. .u word. 

With an income bad on & bubscription scale Met n inkimste was gibascer is op 'n *aal van 

adopt¢d in i 956 (he As·.ul·,alion /,cordlngly round b>drae, wal in 1956 .1/nvaar I s. het die Vereniging 
itself in an embarr/§.ing financial pos,ion and the homall finags/el in die verleeniheid hevind en did 
simation callect for immedi,te action. The Executive wedrag van ·al:: he[ onmidd¢Ilike otned, noodsalak. 

Council accord•ngly [ook [he 414 01 Lnlroducing lik gem/uk Die Uitvocrande Riad het /volyl,k 
mendance fees payable by al] representalives to 4/ gednen m bywoningsgelde vir alle ierteen. 

Onvelitium und rechnical Meeling. I .11„ happy LO wuord,gen il.,11 konven·:les url tegmes¢ verglde„ng. 
m [hat as a result. the financial posi[ion of the b.woon. m le *] Dit dom my Renoed om te kan se 

As„ic,ation hug now improved materially and the dul die Velenwng ge fians/le pos,•ie as gevoly hier 
univergl accep[ance by all Members 01 ihis new w .ians,enlik verbeter het. en die algemene aan. 

Prm ple ix greatly appreciated nard:ng van hierdic nuwc beginal deur alle lede 
.ord baic hoog op Pr» ges/1. 

1 // m convey zincere ihink, zo the members Fk wil gr„, my opregte d:ink het•]g aan die ked, 
of ihe An:ince Committee for lheir con,inued ass[S· 48,1 die r,n:Lns!„le Komnee vir hui volgehoue hulp en 
1.ince :ind in parlic/ar m Mr R I /Mhman. initialld w di: heginder dan mnr. R L.(Eliman wa[ aan di: 
und Mr J. K. wn Ahlften. 1<inerly. as convenors of lum en mnr l K von Al[Irten Wai lak·ir as silamroep. 
this Cammittee. eis van hierdie komitce orge,ree hei 

10 



THE CONSTITUTION OF THF ASSOCIATION DIE GRONDWET VAN DIE VERENIGING 

] do noi ihink thai •ny repur, submitted to the Ek gle nle dat enige prslae Wai in hierdle stad- 
Association at thr, dage would he complete w/hout iuin aan dg Veren,ging,·orgole u·oId. volledig „1 
referenic· 10 *lie new Diaft Cnnuli,unan wh/h will wee. Nonder 'n ver/frg aide niwe konsepgrondwct 
be submitted far adoption ./ the 1971 Convention w by dle ]471.konvensie van die Vereniging vir ain 
of the Association There are fundamenla! changes v.tarding worgele sal word m Daar i. fundamenl¢le 
In thii. Cor,Nill,liion m adam it 10 The requirements verander */ In hierdie Grnndwel ten elnde dit by die 
01 all concerned in an ever-changing world. 1 would beh,/te, van al]e hetrokkenes L,1 'n L[nmerverander,le 
Ilke· to pay tribulte to those who have ser.ed on the wareld i la,lt aanpas. Ek wil graug huki¢ bring aan 
Sub·Committee estibli·,hil by the F.xecutive Council diegene wal in d Le Subki,milee wai deur die l itvoer 
to redraft Ihe Const,lution. Their task waN not an ende Raad am/,iel is om die Grondwet le herslen. 

Is> one and 1 believe Illat Ihe document ihey have g:dien hel lillie Mak w:„ nia indklik nie en ek 1110 
produced, 4 /ne which •hould mui our needs for dat die dokument wat hulle d.large,1/1 het. vir baie 
munS yearg 1/ come. In term of the new Constitution aan ons behoefteq Na[ voldoen Inge.olge die n K%# members in Rhodem wiq m longer occupy the same Grandwei sal le,le in Rhodesic nle nicer dieelle 
1¢8,1 blab In the AN,ociation as before. 1 Muld like Matu• in die Ve-eniging 110 21% varhJ:n nic. rk wil gr"g 

phonajly to convey my :ippreciation lo them far 111/r m> per.nonlike d.ink itan hulle oordra vir hulle Yriend· 
triend/ip lind ass,slance over the manY >// we have 4:ap en onder<[eunnly oor die bale jar¢ 1,/ ons mel 

b¢en assoe•.,ted 11 was neces/1 / /// // Consti- inekicir / 10©ne yohad het Dit / L.h nodigornd/Grond 
tutlon hi re*px[ af Iheir membership-we I,ve In a uct le wysig in sover d/ hul lidma:114:ap aang.un. 
changing w/d 1 :im sure thai 1 express the view, of dog m lewe In ·n verantlerde wdreld. 11 1, seker 

al] the inembership v.hler 1 s.ly (hal we neve/hele#.s dat ek b, monde Tan al dic tile .preek as ek + dal 
look forward to corit,nued :r,sociation w,[h our frlends m de,nieleen·,1,ir,nde uilKien na valgehoue verbond- 
in Rhod/a. as well :1% in other wunt]·]eN enheid met on< wende Ln Rht,dede. sowd 4 in 

ander 1.inile. 

RrGIONAL BRANCIIES STREEKSTAKKE 

No nea Regional Blanche•. ht,ve heen CE,ablighed Geen nl,we Kireek/:ikke is gedurende die verslag 
dur]..g the period under revi ew tyd/rk gesllg 1110. 

MID YFAR EXECUTIVE MEETING HALOAAR[.[KSE VERGADER INIG VIA DIE 
1. ITVOCRENDE RAID 

"]he Inld year Fxecull„ meellng held in Decem Die haifiwirilks,• vergader,ne pan dle [A[vocrende 
r. 1969. 

...I took place in Jolianneshury and [he host Rand wal in lk=niber 1969 gchon 16, het in Johannes. 
as ill Municipality of 1 mrali On behalf of ihe burg plaas/vind. mei die Munisipaliteil Lan Union 
le,jdent and Executive Council, •incer¢ appreclition i. die #sheer Namenx die Pres,/nt en [ it,Derende 

conveyed to His Warship the Mayor und Coun- Raad w,1 ek on,4 waardering „,3:dra aan Sy Agbare 
cillons ot Uniah for [her h,„p]1111[y on this occasion die Burvmeester m Raudslede van Unitali vil hil 

gaNvryhoid by hierdie geleentheid 
The mie af Ihe Executive Colincil Meeting Die *gaderplek un die IJ,[voerende Raadsver- 

held ,/ Februan, 1971, m Ed 31 London ad on g.,de/n@ in Fek/ne ]97] M 00:.Londen en. n.,m. 
behailt of the Pre<deni und Excculive Council, sin ens die Pre„ident en die Uitvocrende Raad. wil ck 

Cere appreciation is con,eyed In H™ Worihip the on, opreple waardering ul"Nk leenoor Sy Asbare 
Mayor and Councillm of (hat City for [heir 11Mpl dic Burgemoesrer en Raadslde van daardic slad vir 
tilit> on ims aw/slon. as well as to [he Cuy Electrical hui gusvn hid by hierd e @elcen,heid, Nowel as leenuor 
Engineer ind menhen of h„ „aff for their aSSLSIL,m die Elekirelegn,/ge Stadsineenie,ir en die lede van sy 

personce! vir hut byswd. 

SUB-/OMMITTEES AND REPRESENTATIVES SUBKal]TERS EN VERTFENWOORDIGERS 

]1 8 not easy to convey u, a few words the Dit „ nie m.,klik om in 'n raar woorde 'n b:cld 
amount of work undertaken h members / the tech. te Fee 9,1/ die hoeveelheid Kerk wai deur di lede 

nial ./.commit//' of th: AsM,cial/n. as well al van die Iceniew'hkomileeK ¥an die Vereniging Inder. 
those who Npre,ent our intere/, on wher org,n,- nceni word r[,e. asook dcur diegene wal ons belange 
whon, The elror, called for cont,nues to Inore.„e in ander organt„.ia behar,4 nie DIe opoireringe 



50 000 CONSUMERS! 
in 56 

Municipalities • 

NOW 

BEING FED •1•• FROM THE 
SAFE ECONOMICAL 

MN•••UB ROBUST YET ELEGANT 
Introduced by English Electric more than a THE OLD 

decade ago to meet South Africa's need for a 
reliable EX 0-1 zi tamper-proof system of HT township 
and industrial reticulation, the MINEESUB y' 
compact Load Centre has undergone three V 44-1 L 
major stages of development. STAGE 1 (1961) STAGE 2 (1966) 

THE NEW 
Today the latest type T3/OF MI NEESUB 
retains all the advantages of earlier proven STAGE 3 
models and many new features that together (1971) 
provide the most modern and economical 
three-phase H.V. tripping with integral earth- ON LOAD 3 PHASE ISOLATION WITH 
ing andtesting. 3 PHASE FUSED TRIPPING TEE.OFF 

TYPE T3/OF SPECIFICATION 
Full details from ASTA ce,[ified 250 IVIVA at 6.6 kV and 11 kv 

Spring-assisted hand mechanisms · 
GEC 

Ince,ial 
-ENGLISH ELECTRIC cable Barthing and lesting · fusns•asilv replaced 

/ So/h Africa {1'[)] Ltd Lineswitches 630 amp · Fuse swit•h 85 amp 
111,V and 135 amp 6.6 kV · Impi,Ise withstan• in 
mss# 95 #Vp · Switch•stestedto 0 2031 · LEADERS Ily THE H.V. FIELD OF RETICULATION Switch fusatested to ASTANo. 22: 1967 · Load 

Tel 51 9131 ALPHA eBRANCH ROADS, ding·hieaking three phm. 

DRIEHOEK. TVL. PO. BOX 552, GERMISTON. 
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and all member< owe a ap debt of grantude to wai geverg word. neern ste*ts to© an alle lede is vec[ 
those who undertake :hese tasks dank verskildig dan di¢/ne wai hierdie take op hul 

skouer . neem. 

Ai (he Execulive Me:Ling he[d in February, By die Uilvocrende Raads,·cladering wai in Feb. 
1971. ]1 wa•; dgreed thal fr.r the first lime in ibe ruarie 14)71 gehou is, is daar Doreen/kon, dal, m 
Association's hi,tory, a representative of lhe A»U¢1. de eerste keer in dile Pkieden„ wn die Vereniging, 
ULIon should allend a Itieeting of the E officially n ver[©enwoordiger van die Vereniging 'n verpidering 
a. !14 delegate. Mr G C Theron was delegated to van die !EK ampte]Lk ar die Verenipng se afee,a,r 
moceed to the mectine hel,1 in .1„ne. 1971, in Rru» digde ..11 b/oon Mnr G C Ther,*n i .f< a,irdig 
sels. We are gr.tteful to the Town Council / Van- om die vergadering W:11 in J lm,0 197 lin Brussel ge 
derbulpark for guinling Mr Ther.in the necessary how iN, by le woon Ons dank gaan m die Stadsread 
leave lo enable hm i represent [he Association at m Vanderb,ilpark vir die leil di,1 hulle aar, 1" 

(his mol mporian mt/mat:onal gachering. Theron die nodige veriot· ta¢*st,an het ow die Vefen- 

iging by hierdie ho:,1 bel.Ing'ike internasion:,le by 
eenkom' te verteenwoordie 

R. G. EWING. R. G. EWING. 
for Davids,)n & Ewing (Pt>.) Ltd namens Davldson & Ewing glms ) Bpk 
Secretari. Sekr:larisse. 

15[h June, 1971. 15 J.le 1971 
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ASSOCIATION Or MIJNICIPAL ELECTRICITY UNDERTAKINGS 01· SOUT[IERN AI'RUCA 

VERENIO]NG VAN MUNISHPALE E[ FKTRISITEIT ONDERN/.MINGS VAN SI.!DEL]KE APRIKA 

BALANCE §HEET - 18,h FFIRVARY, 1970 & 1971 
BALANSS'l'Adll - 211 FEBRUARIE 1970 & 1971 

1970 1971 1970 1971 
R R R R R R 

1 619 ACCUMULATED FUNDS/ 2 951 2 PREIDEN'I•IAL BADGE, 
OPIEHOOP/- rOm)S PRES]DFNTS KENTEKEN 

38 FURN]TURE and FITT1NGSI 34 
3 947 Balunce 21 la[ March. 1970 1 619 

i.ila, MEUREI S en TOEBEHORI soos op I Maan ·70 

42 328) Add Ele# & income ove, 1332 Al Cosl Im De,>reeitti•int 
Exp¢,iditure for ihe yed, 4 Al min w:larde- 

14,1, 00Nkot van lik„Me ern' 1,)dering 

8 Ut:gawc vir die Mar 
IN V E S 1 M ENT S j 1000 

BILEGGINGS 
1 317 CURRENIT LlABILITIESI 4451 

BEDR Y FSBATES Fixed D:posi, wilh BuildinB 
Society 

¥„I Deposito b> Bou· 
1 317 Sundry Credilors I 675 

veren,sings 
Diverse Kred,leure 

.Subfription ii,id Alle/ Z 776 2896 CURRENT ASSETS/ 6 366 

once Fee. rec¢Nved in /1-DRY'SBATES 
Advance 

Sub/rimie crl Bgwoning, 
0: M/'Ing be!.iling• 984 Sanda Deblors 144 

Divenc Debileure 

55 Paymeni in advance 123 
Voonilibetal] ng. 

1972 Convenlion/Konven:ie 

1624 9.8]ng' Ace»unt, 2 538 

Sp arrekening, 

20 Depoxil iDepos" 20 

213 Ca h .,1 Bank 3 322 
Kon:in[ by Bank 

2936 R7402 2936 R74O3 

DAVIDSON & F. Wl NG (Propric[.,ry) I ID. 

P. R G EWING 
H T TURNER, Piesi/i.iii S,·Cr,•1£]rin 



ASSOCIATION OF MEN]CIPAL F[.ECCRICITY UNDERTAKINGS OF SOUTHERN Al RICA 

VERINIGING VAN MUNISiPALE El.EKTRIA'rEIT ONDERNEMINGS VAN SUIDELIKE AFRIKA 

INCON'IF AND EXPENITURE ACCOUNT FOR THE YEAR ENDED 28,h FEBRUARY, 1970 & 1971 

INKOMSTF. EN 8 rGABEREKENING VIR DIE JAAR Gltl!•ID]G 2 8 F EBRL.ARIE 1970 & 1971 

1970 197! 1970 1971 

R R R R R R 

100 Audit FeestOudi/Ide 1970 100 169 Im,me from In•eitments 39 

107 Bank Chirge€Binkkoste H2 Inkomste uil Belegg// 
In:rest Received/Rente 2 259 On,vang Convention and recholcal 311 

Meeting Expenses/Konale 6728 Sub•.cr,pl ion arid Allendance 6925 

en Tegniese Vergaderingkol Fees Subskripsie en hywo„ 
ingqgelde 

Polchefstroom Techn/il Meet. 311 
2 321 ing/Tegnige Vergadering Execs, of E'pend]Iure over Income 

kole Oorskot van Ullgawe m li•komste 
2259 Lmtali 

4 Depreciation Furnilure and 4 

8*Waardeverminder. 
ing-Moub:14 en Tocbehore 

264 EA,cutive Council Expend 203 
Ui[voerende Raadkoste 

Mid.year Meeting/Mid.jaar 
vergudering 

20 26 1„urance/Assuransie .. 

2 Ill Loss on ProdUCIOn of Prnceed. 1110 

ings/Vertie' met Produksie 

•an V¢rriginge 
2/ Postage' and Telegram 114 

4/eneral)/1///d en Tele- 

gramme 'Algemeen) 
493 printing 3/ Stalionery (General) 532 

Drukwerk en Skr>fbehoeftes 
(Algemeen) 

2 160 Secrelaria] Fees./Sckretariele 2160 

selde 
£4 Subsm/ions/Subskrip.ie 21 

5 Sm/Y ExpenEes/Diverm Ult 46 

8:W¢ 

34[ 7/,phines'Teleloon 112 

836 Iran/:ition FeetVer„[inggeide 218 

197 Travelling Expense, IGeneral) 393 

Rei'ka'te (Al'emeen• 

9225 5 632 

Ficest of Income over Expen- 1 332 

dilure'lorsknt van Ilikoniste 
oor Un/we 

Ininsferred to Acqumulated Fundh 
0„ 11:dra na Op/ho:,pte Forld, 

9225 R6964 9 225 R 6 964 



REPORT On TilE AUDITORS TO THE MEMBERS OF 

THE ASXOCIATION OF MIN]CIPAL ELECTRICITY UNDERTAKINGh OF NOIJTHERN AFRICA 

OUrnT/.IR§VERS,AG AAN DIF. 1 EDE VAN 
D]E VERENIG]NG VAN MUNISIPALE El·FKTRIM'] Err (,14,DER•F.MIGS VAN 51 [DEL]KE AFR[KA 

We 11:.ve :iu(Illed Lhe honk. of Accaunt and Ons he[ die rekeningbocke en itie Nekurilcile vale 
ex.immed Ihe Secilrilie, rif the Associa(ion We hake die Veren,Ming geoud]Wer cn nagegaan On·; het :,1 

obillined al! the inlorm,ition und expl.inations whic:h, /„ 1/1]ging en 9/u,de[]king; pekry wat. na d e 

to the beit of our knowledge /lid beliel. wore ne,¢5 hosic van on, wele en kennis. viI die doeleinde, v n 

Miry for die le or nor aud,1 In our opinkin m oudil nodig wax. Na ons m¢/Ing 1 behoorlil© 

proper hook, of ac:court ha,·: been kept as fur 1,6 r:keningbneke Behou vir *over (iii u,[ on, onder=k 

upp,an 1 rum u.in,Jn.,tion 01' those books ;ind w van d.Iarilie bae blyk. crl M serlifiseer dal die 

dity Ihat Ilie .111•el•ed Balll,•ce Sheet .wd Income iangehek B.ll.1],hvial en Inksmsle en Ull/we 

and Expenditure Ace,=1 lire in agreement with [he rekening inet dle reken]ngbooke coreen,·Lem Ons 

book, al :mOU[lt We furlher •ertify 1hai the Balance siv/ er verder d.it die Bulanviat 'n Jule en 

Sheel /11*: 8 3/ue und fair 9,/8 Of 'he %,1.,•e of the ratelike oorill ver.irek van die 10™and van die 

Associ.11]on 54 :11 the 28111 [/hruary, 1971. and Be Vere,11/1/ %, Ike so/N op 28 FebruarLe 1971 en 

Inconie and Expenditure Acc: unt give, a true and dal die inkome- m L]lgliwickening ·n Juju en 

W view ot' the resims ended im // di,te redellke oors,2 ventrek van die resullale wr die par 

wai op daardie dalum *bindip heL 

LAZARUS BRO rHERS & BARR LAZARUS BROTHERS & BARR 

Chartered Accounlant'. CS,A 3 Geoktrooieerde Rekenmee•Lers S A J 

/'dile,·S 0,#hetwe 

EAST LONDON nos·LONDEN 

4t, Auy/", 1971 4 Au'ust/4 1971 

tC 



THE APPI.]CATION Dir MODERN MANAGE- DIE TnEPASING VAN MODERNF REGINSELS 
ME]NT PRINCIP[.FS IND TECHNIQUES TO A EN TE.Gribr VAN BES[U(JR BY ·N 

MI/[CIPAL UNDERTAKING MUNISIPAI.F. ONDERNEMi,G 

A paper read tri the «50£lation of Municipal Elect- a Refern.1 gele.er lan die Ver. niging .an 'uniblpate 
rical Undertaking, of Southern Africa Elekilaindurnemings van Suidelike Afrika 

by deur 

J. S. du TOIT. BComm. B.Admin. Al.A.C,[S A I. J S. du TOIT, B Cornm. Al A.HIS Al O LS GA.) 
A.l T.C [S.A k S A.I.O M S.A.I.O.M 

(Town C erk. Roodepnon Municipalily, Transvita]) (5.adsklerk, Munix,paliteit Roodepoort Transvaal) 

1 MANAGEMENT OR ADMINISTRATtON.' 1. BESTLUR OF ADM]NSTRASIE? DIE 

THE PROBLEM OF CORCEPTUAL C'OAFL.'SlON PROALF.EM VAN BEGRIPSVERWARRING 

1.1 The problem with a paper on this subject 1.1 Dle probleem met •n refer/at oor hierdle 

is th.,L tlie words "nuragemene' and ",dininistration 0/derwerp ., dat woorde m ..bestuur" en ..,dmini- 
mean different Ing·. to ditteren, people. Th¢w con· sliasie" me vir alle Ferne dieself(le bctelenis h* 

col)14 :re .uniellines LI•ed s>nonymolisly. although me Hierdie beprippe worcl „,m, as sinon,eme *bruik 
var]On. pr.ent day writers .:12 g„e divergent ... oftkoon verskillende skrywer)]fs nog in die IonEste 
nons & th,· meumng of those con.·cpts Newrnan' Aces tyd ilitleenlopende uiteensetting, gee ian M hierdie 
admin"tralive ualon as the praceal applic@[ion of begrippe behels. Newmani ,>ierl .,dministratiewe hard- 
the lechniques of organ,sallon und man:,gement 1 le cline as die p akliese toepais•ng v.in dic •eprlieke '.an 
stal« ihat the funclions 0/ dny admnis[rator can be organisalus en he•iuilr Hv Inaak ilic ,/Iling dat die 
divided mio the following busic· processeq planning. werk van en,ye admin„[rukor in die volgende busiese 
044,nising. as,embling resaurceR. direchng and con prosesse verdeel kan word beplanning. organke/ng. 
trolling b,m:knurbring van midde!:. opdraggewing en beheer. 

1.2 Marxl and othe„ bee admin,iration a•. 'the 1.2 Mard en andera gien adminikirade .2 ,.lhe 
4.[enuatic ordering of affairs Gnd the calculated use Mmm ordering et· .diair, and the calcul:•ied ubc 
/ re«,uices, air,„d / making [hose things happen of resources. ainted at making those things happen 
which we wall to happen und sm'ultancously 're- %hich we want [o happen und sinintiancou,/y pre- 
venling develupli,enb (hal f.ill to square v.ih our Nating developmen™ that fail to square wilh our 

inientions", intemion' 

1.3 Fayol; come, to Die concl,Kion that all work 1/ Fayol] kom lot die ge,/Strekking 41/1 alle 
#¢11 1 being carried out bv an und:,rtaking cansi•ts werk wat in 'n onderne,ning verng word, hesiaan un 
of 'cho,eal ..... commer.. ..... financial tcgmese Liktiwiteite, kommeniele :iktiwitelte, finan- 

Hell/thex, Aceurily :Mvltles, Uciount„ng activilles 51:10 aktiwile,le. gekerhekisaktiwitelle. rekenplutlige 
and managemern (administrallve) acti,ties The lauer nkl,W//]te en heaulir·.- (adminlst,itiewe, akliwitelte 
embraces actiutles sueh as plwntng. argan]ing. dir Laas/noemde behel, aktiwite,le hoos beplanning, 
ecling, co- ordinat/ng and conlrot organiserlng. opdrn.ege•.ing, koord,ner,ng en beheer 

1.1 Although some of our own acaden,is do 1.4 Hoewel sommige van em e,e .11.idemic. nie 
ne[ fa,our the approach of especially Me American baie hou van die henadering wan veral Amenkaanse 
liumagement consultanist 1he clearest und moi 10/ hiurkonsuhante nie.4 word nim in<iens die (luide· 
cal expositu,n of the concept of m.inagement" ls, i. lk':le en mee, logle,0 ulleer,elting van d e begnp 
nly mind, given by Allen, He distinguishe# between ..bes[Dur'· deur All,en5 gegee H•, tref 'n onder:keid 
what he terms management funellon, & an executive tussen wal hy as behluir/,Ink,ies van 'n persion he- 
and any other funclions thai a mana/r performs. skou en enige ander funksies wai 'n bestwirder mag 
Allen sces management function,; as comprising. plan- pervul. In hoofs.lak beliel• bestuunfunksies vir Allen 

1 Newman. W H Ailminillrativ, Act.on. p 4 1 ..wman, W H i,/dmini·.trallic Act,in". p 4 
2 Marl. b. M (Red Fli•Inell /1 Putilic Adminis/al .., 2, Mar.l. F. M · „liked ) blern//s of Public Admil.. 

P 1 =n . p 1. 
3 1»©I. H. (rt·nlill lind Indimt, Management, 1916 3, Fail. H i General Ind ./u€mi Mana.:mene, 19!6 
4 ..... J. J I P.,•er on"11' I..,di,• In O.wikk· 4 Chille / 1 N Refer./ 0£. Die Oph·,ding in In 

elinR van Le,•inggcwende F,Inklionarlsse; Bedn·f en wikk.Ing .an Le...cw.de Fun'sionar.sc Barvi 
B¢siuur,1970 cn Bey[uur. 1970 

5 Allen L. A Man:/ement na organ,6:tion, pp 24.25· 5 Allen, L A: '.Managemen' and Orgalisation' p. 24 
25. 
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Img, 0, g.nising, co·ordinaling, motivating and con- beplanning. or:ankering. ko-ordinering. nio,ivering 
W B vale of AllcA con[ribution Le, therein en heheer Dle waarde van Allen se bydrae 12 egt./ 
that he noi only ,learly disinguihcs which acil·.mch hin dia[ h> nie slegs duidelik onderskei welke ak 

mub' be in.·luded under [he various elements of man twiteite hy under hierdic (lcmenle van bestuur ingluit 

agenien, but he also elves • clear accounl of manage- nie, mar ..bee//r as 'n dinamiese akilwiteit hakryf 
ment as a dynamic aci,vity. 

I may. Iherefore. he excused. if amidi all thi Ek kan derhalwc seker verskoon word ac et 

conceplual confus[Dn. 1 lean rh= heavilv // Allcn tennidile w al hierdic begnpRverwarring Nwaar op 
iii ./king 1/ apply de nianagement principles Allen leun wanneer ek prakiese loepa„ing van mod- 

and wchniqucs ki a nunicipal undertaking erne beginsels en //Snieke v•n bestuur in 'n mir/,4- 
* onderneming sock. 

1.5 Dale' p; of the opinion that artivities such 1.5 D.,[t voel egler dat by die tradisionele be- 
am ' innovarion" and ' reproscniation" should be added 4,unrfull:qies soos recds genocm. ..verouw,ng·' (inno 
[o those managemen, function, me/ioned above, m ..0,1,0 en ..ve] lienwoordlglng" ook gevaeg moel 

viow af the fuct thaL manager, have to pay ai,en(ion gord aanges,ion beituurders van lyd M t>d aandag 
thereto front lirne to time. He refers 10 Drucker' da,ir .hin moet yee Hy Trwys na Drucker waar laas. 

•here the [all¢r su» Udanaging d business cannot /noernle se ..Manal,Ing a buslne« c/not be u 

be a burcalleralic. administraiive nr even a polic>· hureau:ratic. admini„ranve or even a pol,cy·inaking 
making 1/ (11) must be :, creative rather in an t,dap mb (Ii) mic, be a creative r/ther than an aduptive 
i [ask". Date admits. however, [hat innovation and t.,sk" Dale ge¢ :gler lue da[ vernuwing en aanpassing 
adaptation could be treated /, part of the process of a, dee[ van die prox, un beplanning Teden kan 

word. 

plan :6 Reynder# quoles VIcrick where ihe la[ter 1+6 Re>/derb' haa[ VI¢r/k a in wa-it lu.e.ge 
de,gles '·managemen[" 19 "getting ihing< done noer,„le .bestuur" on„kryf as .getting ihings done 

through m her) people·' and interpreD: thi£ phase as through wiher] people" en hierdie #wyse soos 

folk» : volg ier/,Il 

• 2 k a proce,c, a succev.ion of achunes (ihink dit is n proses. 'n opecnvolping van hanctelinge 
decide. convey and recow¢ communications, re- (dink. hedk. ined:deligs o,irdra en 4>11(,ung. 

act). reageer). 
+ ir i, directed towards me realisation of an oblee- dit k gerig op die berclking van n doct {dle 

IM /he -things" that shou be ach.eved}, .thin/- wat Le veriesen] k k 
0 i, is 1,01 doing ther [hunfts by one,welf. hui getting dit i.q nie self doen nic. maar ged.lan kl deur 

ihen, done through others: and©re 

* it N gering thing!, done througli people (work /1[ is gedaan kr> deur nert„ (die werk met en 

wilh and through people). deur mense): 
* L is work by a group of people. // 1, werk deur n groep mense 

Reynders emphams ihal ahhough the separa Reynder. beklemloon It hoewel die sliding van 
n of 1/ elemenls & mrinagement in this manne die elenien/ van besluur. ondeding van d/ begrip 

Cl laie, .mulvais, the ime elemeni cannoi suce=ed w/maklik, de eer n,¢ sonder die andl:r lan wer,i. 99€/C ithout [he other or Mhout the whole wuffering in sonk am die dele en die geheel te benadect nic. 

e even[ of [18 ab,¢nle One must bc careful nol lo Daar moet ook gewaak ward leen die norbeklemion. 
er-empllasise Ihe one element at the expense d ing van die een element len loqe mn die ander. Die 

the o,her Th, cir,um,:tance, under which an under- om·,tand,ghede waarin '/ bedryf hom·,el[ be•Ind en dI. 
taking has [o operale and Ihe rlature ot its operations. aam van sy akIiwiwiLe & self herd* hee belangrik 
will lheiliNelv04 determine 111© relative importance of n bepaalde elemem op 'n bepdalde Ddstip vir sod 

a par.icular elemer' al a giv. point 'f 'me anige bedryl I 

1.7 In iummarising one can, Iherelore. describe 1.7 0/u,nmend kni, dus ges@ word dat admin· 
adrnimmr.immi in dmple terms vs that comilius and istrdbie. in epnvoudige ternie Restel, die he-*lelike 
p,Irp.),eml arifil, which & necessan for Ihe achicie- m doelgerigte optrode vir die ;eme,en]Iking viln '0 
me,/ of i parlic„lar objective; whilst m the proces, bepaalde doelwil behels, t•nwil wannrcr all admini- 

6 Dale. C. Managenwn, Theory ./ P... p 6 h. Dale. E. ..M'Li' i,ement Thui,ry and Prnierice", p 6 
7 liucker, P ...1/ Practice of Manaillmenl, p 47. 7 Drucker. F I The Pleuce iii Man..ne.", p. 47. 
8 Re>nders. H ][. Artide i. m./zinc for Organ/ali,]n 8 ...ers, Il 1 1 Arlike] i. T>ds.f ur Organisasie 

and Mc:hody, December, 1966. ell M.£.. De4ernbor, 1,66 
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221 

:Inal)51/ all /muils/rative actin/. a disiin£tion atratiewe handeling ontleed wurd, daar onderskeid 

be drawn between man//ment work p//ormed getre, kall „ord tu,senliest/urs*erk verril deur die 

executive, 8/d the work performed hy rthers who kiding/wendi funlisionariwe en al,der well[ verrig 

=25 erelv carh w mtructions Id do not have to deur alinal wal h],00/ maar opdragte uitioer en in 

lan. 0,®mise, i,ioliiate, co-•irdin.,te. ek. the work die uit-ring daarvan nie hoet ie beplan. organiseer, 
of ollier5 in distliarging their own responsihilities. mativeer, ko·ordium. m. 6. Persoonhk sien ek die 

1 penonal]> bee ihe coneept / management as the hegrip , be·.milr·· .r. die sointotaal van sekere Reori 
sum [ot:,1 / rerlain pAnirranged d>nam]¢ prueesse•• ende dinamiese prosem wai op so n w,Ne xein/c- 

thal are iniegrated in such a manner thal. a, greer is dat dit. sous Drucker'• dit sic[I. die lewe- 

Drucke, b m f. they manilest Ibeindes a. The gewende element in ·n bcdryf u;Imwak. Soos 'n mas- 

lifegiving elements of an undertaking As a machine jien meer is 8 ner n vers:im¢ling van die onderdele 

Is more th.m just che callect:on of [he variou, pari, dairvan. 80 moet be,iuur. in bostaande terme g:defi- 
thereof, so immageine,/ uN defined above, must also 11¢er, ook #sien word a, die wisselworking tu!44/,1 

be seen as the inleracton of the vari©11% Clement• die verskillende elcmenie d :irun. Juis om hierdie 

thereaf h is lor Uns ,//,0/ thal ] prefer not lo dis- rede verkies ek om die element ki,Grlinasie nie 109 

tinguish Dic element »ordination from the elements I m d/ clemente van beplanning. organisering. Ici- 

01 planning. crgan i.ing, leading (nio[Tjailng) and ding@ewing (monvering, en behel:r c sien nie. m.ur 

conlro!. but " see R as an ossen,1.1 1 function which wel as 'n nooduaklike funksie Wilt deurlopend wr- 

shol•ld be performed on a continuing bad• 1 prefer 9111 hehanrt le word Ek werkie, dus Am die d,>01· 
to see effeetwe manullemenl as the interaction of Ihe treffende besiuurpro=• t, sien /, die WiN„lworking 

foll%* elemcn' vin die volgende elemente: 

co.ordinated planning: /kobrdineerde heplanning: 

co-ordinated organiRing /ko<,rdlneerde organisering: 

/0 ordinated actipating leadershlp, sek/0/neerde aktiverende le,dinggewl 
CO.ordina te' control 8/koordineerde beheervoering. 

Mn.,gemen[ die prakt>k word /vind dat bestiurswerk in 
as oce finds 12 m praetice K to a greater ]n 

or le/er dey[/e, usually defective Municipal under- 'n mindere of meerdere mate gebrekkings Mimisi- 
takings are no exception h is, Ehereforc. imponunt rule onderneming, is hierop geen UL[,ondering nic. 
that M in nuniciral senice shall take nonce of Ih¢ Derhalwc is dit belangrik dat ons sal kenni, neem 

lechnrqua that haic been developed by the more van die [cgnicke wat deur die sterk med/inpende 
competllive private sector In order [hat we may be bedryfskwe or,Lwikkel „ am d,0 bestmurstaak doel- 
mole effeelive in ..ing Out our own management :rettender te maak 
functions. 

2. LEADERS. THEIR SIATUS. ROLES AND 2. DIE LEIDINGGRWENDE FINKSIONARISSE 
LIMITATIONS 1[ULLE STATES, ROI I F FN BEPERKIN(ill 

2.1 Berore an atimpt & I]mac to indiate ihe 2.1 Voordat bepilai word op welke wyle daar 

manner :n which municipal undmakings should be in 'n munisipale onderneming hemuur hehoon te 

m·inug/ one thoold firg ascertain who ihe managefs word. moci cer, v•,hgestel 0/ wie ate bes[uurder, 

or leadIng function,rios are. Their slatus und/or auth of hiding/wande funksionarixe is Duidelikheid 

Irity and Ihe manner in which their behoviour ian/· moe! verkr> word oor die *113 enof ge•ag waarnor 

enes /2 achievement of the objective. muv first be hallc beskik en op welke wya hulle optrede die ver· 

clarified. 8/senliking van die einddoel. waarna gestreef word. 

beinvloed. 

2.2 Iii thu" provinces wliere the ·'manasement. 2.2 In dairdie provinsies wair n munikipale 
commitiee RvEem I part of the costit/[ional set·up bestuursk<imitee,/elsel'· deel van die konstitusionele 
of a locuI aullo„y, one expcriences heveral problems ops„ van 'n plaashke owerheid uirrnalk. hei ·n mens 

in ascertaining where the management work / dikwels probleme orn le probeer usnel waar sulk¢ 

such commilies begins and where it ends. Anlough komitees se bestuurswerk begin en waar dit cindig. 
they have ier,ain clcarly dernarcated "management Alhoewel hulle Ikere duidelik omlynde .,heMutl•- 
function&. ihey wettiglik slegs ivdens can on]> be legally exerci,ed during pliete" het. m hulle funkstes wat 

meetings. They are mainly of a consullative, policy v•rgaderings uitgevoer kan word. hoofgaaklik /an 'n 
and decision making nall]„, depending upon whether raadge/ende. heleidmakende, he.11/Inemende en he- 

: Drucker, p F 00 F: Clt P. 1 . Broker. P O.lip ] 
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the conimiliee 16 1:zing in ierms of delegated author- herende Mard. afhangende daarvan 01 hulle Lngevolge 
0, 1,01. Before one delves too deeply into the ge,le[*crde hevoe,heid //lree. al din nle. Voordal 

eslion of whether the so-called "managemen[ co 'n mens te dicp op die ual: ingaan of die gogenaamde :3*y minces " re/y m,Inage or whether they are merely „hestuurkomitee¢" wel lamur en of hulle Moot maar 

mints rative argans ki a li/ited degree. rine dould in beperkie sin administreer. 1% dit egier noodsaaklik 

rather axertuin how eirectively or ineffeclp.c thor om te beplial hoe goed of slog die/ne oor wic hui 

Fer,ons who are responsible to mem. namely the gestel k. naamlik die hoofde van deparlemente, afdel- 

heal of department<, divkions and branches, per ings en wrtakkinge w die dieng bulle eis hestuurs- 

form their m.udgement work. became the wcess ar werk verig. want aan die dozlinal,id¢ funkslon- 

clherw,e of managemern committees k measured by cring van hicrdie u,[voerende beampies word die 

the ellective exeell:.ion el mnagemen[ wark by thece suks¢w el andersins van he,sluur,/omhee, Remeet. Die 

©,Lecu:ives Tho critics (the ratepayer, who usually krile (die helastingbetaler wat gewinnlik 'n mak 

han a pour grasp nf Ihe manner in which lhe or- begrip het ian hile die orga,lisas,e lunk,inneer) iIci 

ganisali,ill flinctions) are only inlerested in eilectie sle# in die doe],relende verapientiking van bepaadde 
rcalisation of specilic management obiectives bes ni " doe]Hitte belang. 

2.3 Heads Of departmenk form the •radltional 2.3 Hoofde van departemenle in.wk tradi„/121 

top m./.qwnient They are wihisted by .Ub Ordinate die tople,ding uit Afhangende van d,8 gron,le van 

managers the heads of AD branchi as well .„ hulle departemente en hulle vernioe en/of beleid om 
rhe leaders of small group, (the so-called foren,en} van hulle beruurwerk te delegeer. word hulle by- 

depending upon the sizes of the,r dtpuflments und ge·,han deur under»klk:e le,dingg,wende [unk 
theu abmt/, and or amiudes / delt:waang mana· sionar.sse. die hoofdo van diensvertakkinge en selfs 

gemint work. A, a/eady indicated under the defini- die kiers van kleingrocpe, 11,e SO930.1dmde goor. 
tion / admims'ratlon. these funclionarles, apar' from maine Soos reed, ander die definl;ie /.2/ .admini. 
management work. also perform athc• work (opera· snisle" ilanged,li, verrig hi:/le funkfionariks,i br- 

bonal workl. halwe bestuurswerk ook ander werk (yubilanbewe or 
el)/rasioncle werk). 

2.4 Ideally, 4 mana/ment /ould mainl> 2.4 'n Ideale toest.,nit 1, did W.lur die topleiers 
carry out mai,agemen, work and relatively Intle othe[ hoofgaakfik bestwriwork en relatief min ander werk 
work wh,ht I the lowest leve] of management the verng terw>] op die laagste bestl,unplak hoofsaakhk 
„preEite should be Lt,e (.,1•8 11 should he emphasied under werk en relatief minder bestuur. werk verng 
(hal an 11*rtakill, in which / management work word 'n Saak wat €ter haie goed begryp ninet word, 
ia perturmed al ihe lop. canno, fun/tion eile€/1,04, iE dat 'n be{Ini waarin alle beituu/werk sicgs op die 

SU.ces•ful mitagemen[ v.ork .s teamwork with role. boonsle #ak verrig word, nie dodtre/end kan 46- 
funelion and oblect.w of ever> Ivel of managemeni Inter nic. bukmesvolle be.stllurNwerk i, spanicrk mel 

Clearly demarcaled die· rol. funksic en doefwit van elke le,ding/wende 
funk•ion.m op elke # duidellk omly,1 

2.5 The Ntalu, and role of a leading function- 2.5 Die ratu, en „4 van 'n Icidinggewende 
ar> ure not liecemril) Jndicall,e of his effectivenen funks,onark is ewer. up si,%elf. nie neadwenag 
a, a [Caler in tile orgunisation. MiN effectiviness IS n aanduiding van sy doellreffendhcu us bedrvfslcier 
determine.1 hy IM abililv and his willingness to per- nle Sy doellrellendheid word bepual deur sy vermoe 
form the role of , worly (prnfe,;sional) manager. 11 m gewillighcid om die ral van n VO•Wadidige be 
„ puvible for the mos, of u, 10 ,Ingle out ihe good stuurder t: vervul Waard'nlik kan die meeste van 
Or wor,hy man/gen as well as the less successful onx in d/ kringe waarin cnN wer k of bewees. goeie / 
Or pour managers within ihe spheres of our work. In volwaardi# hestuurderb uitten asook mindi sukses- 
this respec, parmt# dis,inguishes between th• ama- volle of swak bestu,Irders. ParrOI' onderskei in hien 
tem· and the pri•fessi<mal mnager. He finds it easy die vcrband tussen die.,unale,/ bes//urder" en die 
M locale un ion/leur by rererence (o the following .beroepsbes,uurder" Vir ham is dit maklik om dle 
Char"le]·191,¢&: amateur uit te ken aan die volgende cien!.kappe : 

+ He specialises in the work of his sub-ordinules + Hy Spesialiseer Ln die werk „11 Ky ondergeskik- 
becal,Ne :hat 1% the wark th,1 he knows be/. tes want dir i. die werk wal h, die beste ken. 
betler 1]linn num,/men' work: beter a hestuumerk. 

+ He nikes most of the decisions hirnsolf-nul of * Hy maak vet[ die xecste van dic bestuite --ult 
habit: e.woonle 

' ..1.11¢ R 11. Ale]. en ··The Profe.,in of Manal 9 P. irm R H Arnkel lor .The Profes·.ion 'f Manage- 
nirr[' in .M•nicipal AITar, Magazine March. 1966. men" n T./krif Mulls,pate lan.leathede. Maaa 
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0 He organises around personalities-in&tead of 4 tly arganicerom perioon[]hade - in pla.s 
around the work [hal ha i to he performed; e m dle werk wai gedoen 11,•t ward 

• lie first ,ict. .ind ihinks later-he. therefore. • Hy tree derh op en dink later daaror/na -,11/ 
doeq nat rn:ike wnsidered logical decixionN bul U,u- maak hv nie oorwoo on logiesa heslime nie. 

A follow' priedem and & injuicion. njaar tree gewoonlik Op Volgen, presedente en 

aanvocting 
* H/ e/cp.es con,rol eilher hy m¢ang of ove • Hy beheer deur of Ie oordon/er M deur per- 

law,Il ur (h,uugh p/isan:t] example-he only 1/]ike voorbeeld - hy iree sle„ op *anneer 

a after [hings have gone wrol. dinge eers verkee[8 geloop het 

* He i un etreclive per,onal leader-this he must • Hy i, 'n effeklic,ve persoo']ke leier /1/ moet 

be al least. h•,en minste wees, 

10 COILril," to the arnatmir nlaw/r Parro[ des- ]]Jerie,noor Rte| Parrot dic beroep,bestuurder 
cribe, u prole.ion' Inanager as 3 re'Gon that per (volwaard,/ bebluu,der) wai sy besti,urswerk op 'n 

torms hi, nianagemen, work on a definite basis. who paste gron/Ug verng. gelei deur lesse yeleer in die 

/ no, only guded by lhe lessens of the past but al,0 verlefle '8"k bestuursbeginse]* wal d,e toets van die 

by management principles ihar have in (heir practical prakiyk deuriman hot. 

/P[10/lon. 5,(Und le le·.1 of time 

2.6 -Ike profe™on.,1 manager has to Ehank le 2.6 Die hernep,bestuurder 11/ dle opkom, van 

m Increa'ing dze of firms */ uii]Me inveN,menl v, ber,Ep le dante aan de „cods gmterwordende be. 

caplia[ hu[)•]lied b> uther,) bir Ihe developmem of hi dr>fseenhede wai gebrulk maak van belegging,kapi 
profislon. Diedericks'(' points out that the profes taal vonaen deur verskei lnSIal/ies Diederwkslo 
""2 manager hai. an increasingly importan' roh; 10 m dairop dat die beroc;*bestuurder JJ] dic Suid. 

tari m Ihe Soluh African ec.inimY in t11/ he Afrrk:ranhe eknnon:e 'n si¢eds helangriker Toi ve„u[ 
%E 

I. . mi,ngst /her thll /. supply the inilia/ie nec- m ander :Idere die indsiatler te voomen om die 

... I nu}lieve tile highest pulsible glandard of .... moont'Ike 'clens•Indaard vii alle groepc 

Ii,ing fur all groups by means in the most 6,/efi- moontlik le inallk deur die .oerdeligs,e benutling Van 
cial unhulion und our nalural resourai. He em- M hulpbronne te brwerkstellil· Hy bekl¢nnion 
pli-se,4 hiervoor :. goe„ 1-uur. m al hy Lielle Hiurve,ir h Nocie beNtuur. in /1 sy lielle in alle 

in alle all,wileite Tiodis. 11 e :unt,nue' 1,3 roint ou: 8/irene nod,g" Hy gaan verder deur dairop te 

Llut not unly k good ni•nagemeni necessary in buG- v,·n dat nie slegs goele he•,lut m die sake. 

m underhkin/ bul .1]so on a][ Bovernmeni level!9 on/rnemings ric. maar ook op :me owcrhcids,lakke, 
und in municip.,I and public ul,lity unde/,ik IngN. H As ook h) muni,ipale <inderneming• en Imtsonder- 
defer,be·, Ihe·,c profe.,ion,Il man.L®er, as f„Ilows nemings noodwakhk is Hierdie beroopihestuirders 

beskryf hy soos jolg 

Men who arc also in•pired with idealism. a high .,Men who a,e also ingred wlth /calism. a high 
xense / *hical and moral vakies. integlity. loy· senie of oihical "d mor/[ values. imegrity, lay- 
ilty and vision. who can d„ creutive thinking alty und Wa. who m do creative thinking 
und are prepared to take calculated businem; risk, Id m prepared / take calculated bu,ine&, 

withi the framework of ecanomic and social con· rif,k E within the framework of economic and 

dition, which are largely 
unwediclable ·' 

,/e,al condition, which /re largely unpredict- 
able". 

2.7 Although ihere is apparemly a great need 2.7 Hoewel daar am skynhaar 'n groot behoefie 
for protessional manugers in our counlry, i[ docR ni' in ons land *an volwaardigc bestliu/ders bestian. IiI 
Inclm la i.ay [huc ./1 [hole wha are m management dit /8 2 dat alma] wat besluurspost¢ beklee, nond· 

p./.In' are necessarlly good manayers or Wat Ihcy wendig B,0 bel&[UU/m /. of deur arnst.indighede w 
m permitted by c,reuInflanccs 10 carry, out their ma- ge]E word om goele besluunlers le wees ne 'n Per,oon 
nagemen, functions ellecovali A person'; ihortiont- se lekortkorninge as beituurder mig dillk loe/•kry[ 
ings a,· man# r ma> perhap, be ascribed lo the rut word min die groef van [r dle/ #i,arm 1* verval hel. / 
of tradilion inlo which he has fallen. his 1Qck 01, /brek aan komle opliding. gy verkeerde ingestel- 
proper Inining. his wrong attitude 'oveards his prow heid teenoor My herocp en dus cok tcenoor diegene 
fession und, iherefore, alw towards those persons dcur middel van wic hY rhultate moe, heha/, of (lit 
through which he has to achieve reqults: or il may lan te Fle wes aan d e werk,klimaa! in 'n *on. 

I. Died¢ricks, Dr I : Spirih I.I. S.A ...te iii to. Diederich dr N. 3-prak voor S A .sbti,ut vir 
Mal'.ment. pi.Inhed m ··S.A. Man•·r·' ./ruary. ...ur ./eer in ISA. Manall' Fellriiale, /70 
1970 
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be due to the work :limale in : porticillar under- dere bedryf veroonuak de/r die dde 0/ misdade van 
taking which cime about as i resuli & ihe dee& die belidsbem,!ende funksionAriSSe, byvoorbeeld die 
or misdests of top management the board of dire¢· dircksle of, orn nader hui; toe I koin. die stadwad. 
•Dr,, or . come nearer home, the lecal coun•,1 

2.6 A wor;hy maindger af a m:inicipal und¢rtak 2.8 'n Vol#aardige hesmurder -1 'n munisi· 

ing. may for example, realme die =d for ,eali€lic Pule ond:ineming mag. h>yonrbeeld, die noods/ak- 
long range planning and pubi,Ut proposals to hi colin- likh:id van realistieNe vooruitheplanning heset er, wonr 

el] fil· Lhe exte/gon of particular under'king, in stelle al,n sy raad vo,il·18 vir 0,0 um,ouing van '/ 
ader to salkry anticipaled future need•. He may find be//kle ondernemi of die& 0/ vir die verwayi 
howe•er, thal ber:luxe 111,• lype & p[:in[ima requ,re. behocties van die tookoms veorsiering le mank. Hy 
·me. ]fices Iii be made b> the presem ratepayers, their may ugler vind daL aangesier hierilie lipe •an be. 

representatn,es are more innerested in ihe sati,faclion of planning •ekere npofter,ng:, van die hudige bel/iling 
their preve,L needs in consequence or which nece,s.u v b/derskorps verg en huh nmer belangstel in on• 

development works Lire del.iyed or pos [pomed. To use un- middellike bevrediging Van behoeftes. noodsaiklike 
olher exmple, Lhe depait/ental head may. because werke verlinag word of op die lange baan geskulf he wains to be a worihy manager. lake posilive stem word. Om'n ander voorbeel le gebruil: 'n departi 
/ organise & department m a /tional basig; to ment,hoof may. omdai My 'n volwaardige be,luurder 
forr,1/late clearly le job requirements of the varlou, 81] wees, pas,lief opiree oni sy deparlemen, Op rasi. 
functi:inalles and once he hus done /8. endeavour enele grond/ag te organiseer. n duid¢hke becki te 
to rbi,lin suit,ble peiSons L O fill *her poK,lion., whil. w.m v·an die p•vereiste. wr die verskmende funk. 
In prueuce he may find that ather. ir/lavent con„/- vorlarige en da/rna w ira, om geskikta persone ta 
gions have played u part $ the l/intment & a vind om h.erdle poxte ze bette. ter/yl hy / die 
les, 51]lable Person to a p.irticular post prukyk bevind dat ander, nle le,·unklike 00/wcg// 

peld by die aanstelling w 'n nalcr geskikte per- 
Noon in die onderhewig: h,Irekkine 

2.9 Where oan funds have lo be applied M. In/- 3.9 Net om sake ur die miln,vipale bestuur v,er- 
4 are further /implinted for the municipal mana- der le bemocilik (voordat daur met n beraild¢ nood- 
per (prior 10 6 commencement of the particular work mak¢ werk of ikema 'n .1.invang gernalik k.1 1 
Or wheme) on account of ihc considerable amount of *ord ). moe[ daar, umdal lening,fondse by dle saak 
raPer Bork mat has i be completed for purpox of berrokke k '/ aans/nlike hoeve/heid papierwerk 
obtaining the neci„rv approval frorn higher auth# verrig word om n goedkclifilld van hour ge'.ag 'lly although such approval can, / many cases. be kry. wele goedkeuring vir die miste gevalle v'an- 
taken for granled There mu,1, therefore. necessarlly self,prekend 14. Daar nioet di need*endlg tuien be $ dela, belvern the plannul slage und the excel]- die beplannings,adium en die uitvoerings,adjum van 
ti,•n 51•,ge of sucli project, 00" projek Be·;10¢r word 

2.10 In spite of de vaT•ous frustictions Ad Fb 1.8 Ten bryte van die verskillende frusirades h of me munic,pal manager. of whil] 80 abo,I en probleme van die munls,pate bcs,uurder. waarvan 
pre Inly a fe. examples, I remains nevertheless an bilaande sle* enkele voorbeelde is, bl> dit unteen 
Indi,Fable fact that /g worlh, manager adapts hirn- ggllk 'n ic# dal die wlwaardige kstuu,der hornsel *If limeousl, to *he £{indition, under wh cli he oper- betid, lia oins,andighede gklk en deur middel van ate, and endeavours lo elinunate as mukh as po,sible Iydige opirede soveel m•ontlik van die nadelige gb the adverse cons/que,ica of q,ch del,ying factors· r '99 volge van sulke belernmerende taktore teenwerL 
amaleur narlager, hy way o[ c mtrast, f Inds burnseti Daarte/noor beyind die imia tour bestuurder hor,elf mn a pohilion where there ts 12/le lat he can /0 10 '11 pos,sle waar hy blykblar nle veel nker kan except m fee! 4orry for himself. The maintenance of vermag as 01,1 'teeds hy tot [e bekla nle. Dit is der. 
a Posilive man.4/rial approach which will now bi h,Iwe 10/:nd ,/ sowel die leidinggewende funks,<in analy,ed In greater detail „ benefic/1 to both the ariq. abook wr I werk/wer. orn 'n /1,/iewe beslullrs leading functionar> and his sployer. bena,tering le handhan,f. n benadering wai nou in 

groter beinderhede untleed sal ward. 

3 PLANNING S]MPLI/lES COORDINATED 3 B[PLANNING VEREENVOUDIG 
Aer]ON GEKO·ORDINEERDE OPTRED[ 

11 Int„dudion : Planning entails much more 3.] Inleidi•: Beplanning hehels reel nicer as 
than le mere niak Ing of plan, Plans are,indeed. blote planni,Ikery. Trouens. plunne word dikwels 
Often „lade by persons for doing unnecessar) of harm. deur son,mige persone her/an, on, unnud,ge of selfs ful things Planning, wil special reference to munl- skadelike ding© te dren Bel,]anning met &/slala ver- 
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/1// act,v//5. enbrace, the toreeasting of fulure „wing n a n munisipaliteil se bodrpwighede behel€ 

evenls (popul, Lion grow I. ch:inge 1 11.ing condition. die 'rooluilkauing van tockonstige gcheure {bevol. 
incre.e m 'he number of motar :,/6. ad'ent .f tele· kingsgroei, veranderde 10¢f»se. Iner,ame in getal 
vi,ion) and need, {Increase or decre// of power Con· motors, kerns van beclradio, ccs.) on hehoeftes {me- 

sumption fer a partle·ular purpo:;e a• a result of corn· name of afname van kragverbruik vir bepaa[de doet- 
/[ilive products) and Ihe preparatio, ul solind and einde, 3 Revolg van medidingonde prod.,kie) en die 

cliecti,e pl/n, 01 ar/" For dealln' with slch ovenli op/el van Remonde en elfekliewe plinne van akile 
and liped, when Ihe, manifest themiclies. om daardie gebeure m behoenes tegemoel te sien 

soos dit te¥ooikyn tree. 

3.2 1„ particular planning embrna ihe f/low- 3.2 I die besond¢r behe!. beplanning du. 

Ins 

W lh,· forecns,ing / e,ents b> refirence zo kno»,1 6,5 Die voorspellill van gebeure .lan die hand van 

facis an' tendentles E.wn'ples of h i.i: Altis' bekend¢ 1¢11¢ cn tenden=. VDOrbeelde van 

m thal a munli·,pa] unde,I,king c·an eolle,t Jod basic·le #at[sliek wal sonder ve/1 m/eite op ge 
alate m an ordell> 1"nner .ire progres;]ve koardineerde wy• deur 'n munisipole owerhe],1 

total, of waier and light consumer. (sub divided ve:samel en bygchou kan word, i. progres„Ne 
m Flous categories) loiwk of water and ¢[ec totaa] water- en kragverbruikers Condenerdeel in 

Au) purchur und sales, progre,dve tol,11% 01 versk,Ilende klassc). lotale hoeveelheid krile en 

1]ving unlls .disti•,gui•hing be:ween Ila/and hou· wa[er aangekoop of verkeop. getal wooncenhede 

* proEctilove [014, of motor registraiionb (onde/ke) lugen woon•te]Ic en woonhu,je), pro 

(d,!i.inguihing between 111/ Various type, of ve. s///" 10[aa| van //registra/6 (onder/0 
hiele): prcgressive mials of the /811,0 of build,ne tux,en versk Illende lire vo:ruie), progres„ewe 
/13/1 />proved An:,41/ /me i>pe, / building iniaa] yan dle waarde van boupli//a goed¥/keur 
Ind floor space in the case of factories and shops) {me, Intleding wat adndul Ipe 8.hou en oppdr· 

number of res,den& UIL[lere·nxiating among th, plakies): gial inwonerN (me[ aandulding van ra, 
vdrious iaclut groi,Ps). periodic trame caunts on :egro©De). peri/ieke vervoertellin' op hoofpalue 
niain roads (ind/ung var„>u N types of kwhi¢le {met on[Icding van i,pe voert#12). Metal bo•ke 

or,0,8.ind destm.Luen/. numberof books(in]0" uitgeleen deur sladsl),blioteek (nict onileding van 
from /,ty librarv A/h .maly.iq of vi„/us lypes [ip¢ 1¢xcrl Dit is cyter b/angrik dal hierdic ye 
01 reader) h ls, 1,0/e„r impar[:int 11,„ these gewins nie net versamel word gle. "ar stillis- 
dia ure not only Nilected but are siall•tically lia vertolk en w /kkurant moontlik In dle toe- 

interpreled and :hal prole clions o i luture eve'/12 kon. in geproJel:teer word ten einde m die 
0 13 /pulation increase, consunip'lon InndLI, hand van sulke prnjeks,es bevulkIngstoename. 
a .,re made tor le purphe Of dele. mining th gebruiksputrone. m m die nibye sowel as N 
needN Jn the near 0 well as of the distam fuoure. die verre tockonks te 1:an bepaal. Sulke /alistiek 
These g:M# furnish the baNic fuels upon which •ers/rek die bas/se fulle v.uarop ioortuhbeplan 
long range planning is based ning berus 

(b 'The creation / a framewotk of ijiter-related (b) Die daaritelling van n •gamw/rk vin verband. 
objectries #/ can be achieved having due re- ],oudende do/witte wl berelk kno ward met in. 

A„,1 10 Zinuied means avakia/e. When 13{,pula- agn,une w be,kikt;lre middele. Wanneer be. 

lion g, ow,h, wimumpllon pallerns. etc have been Olkinv,groel. verbrulk·.11/rone. ens an die hand 
dciemined by nlean, 01 proje,[ion•., one is in a van preeksies be/al is, kan daar vaNgestel word 
position ki .14(.crnun whelher or no, ex,•ting fae,• of bes[„ande ger,ewe en dien,le voldoende is om 

111 ies and servic„ wo// sali/> fulure needs and ir, 10¢komstige behoefte, le MU/sien en 
- 

indlien 

not. the extem of their deficiencie#. In ih-14 nie die #eval nle. in wailer mate rue Aldus kiri 
anner one ean fl•cer,lin whuch sel,emes should vasgeste! word walter ikema. om van 4hipel le 

2.2 c embarked upon in ord' 10 ./* future stuu, ier, eindJ aan die lockornstige behoefle, 1: 

4 In view of ihe faer ihat ihe means. 1/ ray kan voorslen Aangeslen miditele allyd ontocr 
for those puhlic facilities and scrici thai make end is om te b¢I/211 vir zi[ daardie apenbare ge= 
living cond./. n•ore ami ninre ple.... url en dice„e wal lowen„om,tandighedc sleeds 

'lwa•s inadequate. a stage »ill be reached where nolvoller moel maak. sal daar op bep.alde piu, 
priorilles will have w be decided „pon and the mite bcalull moct word en due]/alum w die 

lurgel dali Il for the achievemeni for [he var. bereiking van Hu[ke do¢[wi,12 die oowenkorn,lig 
lous 01>Jecliveg may have to be changed „cord· vergkuif word 50 may dliar· bes]/,1 word dat 

inly I miy, Ir example, be decid/1 that schemc, skem.1, vir krag. en Water,oors,eni,1g of 'n hoof 
for exiending power or water supply or the con- radianleg. pcorrang bo dle bou van n .1,14.- 
··Inition „f u min ihoroughfare should lake pre. tealer moet geni¢L 
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cedence over the building of a ¢,vi theatre 

(¢) Prognunming of uctivilie;, 1 1 he arningement (c, Die prognammering Yan werks.Iamhede, dll Wil 

of wid in a logical eluence -th a view to the 60 die rangsk,kking van werk in'n logiese vol- 
m,gl ellective execution thereof This obviuks /}rde mel die oog op dic bes[: afhandeling daar. 
the unnece:sary jumping from one project Lo m. an ier bereiking van die cinddoel Di[ voorkom 

o,her. thereby ensuring & even work flow as one dul duar onnodig rondge,pring word van projek 
project has been completed and another is com- na projek. maar sorg dat die uitvoering van een 

meneed Mhout ihe oceurence of prevenuble projek met did van '0 ander ineenvtoci sender 

FL••• / abour, time and plant, Programming voorkombare verkwisting van ar}•id, Oid en mid 

focuie' ihe necessary concentrated attention on dele. Programmering ve/Ig ook die nodige go- 

those proleas glch must be commenced imme kon•.entreerae aan,•ag op Jaardle werke wat 

diately and obplates initial waie & Ime by dadelik 'n aanvang mee /nia.tk moet word en 

4 allend.18 to A important •ork. •gorkum Mvanklike t>,dheqteding aan minder 

b¢]angrike wcrk. 

(d) The hel,Ld,iling ut acti, ities, ie the arrangement (d) Die skeduler'ing van werksaarnhede, ilit wit Ke 
01 all :cur.ities that lead to ihe :impletion of u die rungskikking :n logiese volgorde van alle 

parlic„t„ proJect in Ing,cal fequence. The work aktlwheile wa[ 101 tot die .,01/deling win ·n he 

hehedule indicates target dules for the comple paakle werk De skedulerin• Mon doetdatum, 
tion of key det„·lie,. the/eb> facilitating canlro!. wut ann die .!eut¢lakliwile,le toe/ken k en al. 

slnce mubt mullicJpal projecl• arc. broad'• dus die kontrole daarnor vereemaklik. Aangesien 
Speaking. a repelition of NLmilar projec" executed 6 meale muniupale rrujekle in bree trekke 
in the past, i, should not be di/icult lo comple= 'n hethaling is van dergelike projekie wal in die 
a schedule of 81.21*13,/ activities for 31©h pro virede aigehandel is. beboon alt redellk makhk 
Jeck. us well as. proce,s work charts that indicule le wees om 'n [ys van gandaard jkliwiteite vir 
not nnly parallel work now but Aso the con- cendcrse pro/ki op te *l, asook wierkproses- 
fluence of such act-nes. 1 hese -1/1 akls (work knurle wal die Haamploe, en ineenvlneling van 

reupes) enabe the leading funcionaries to /,SU akt/ile,[c /andul Sulke muele hulim/dels 
alic the exeeution o[ the 4 ork in a loc• sequence (werkres/ple) stel die le,dinggewende funksion· 
wihaN mk,11• their bra,IN, and, ther:fore. 10 arinse in sta/1 om «dec veel breinwerk die 
luke le necei,sury correelive "¢!ton tlmeously "1 afhandeling „n *n taak in logiese wlgorde mi 

Muring rhal the means of production ure U[ilbed n ooKop,/.1% raak le slen en van die slaanspoor 

e/ectivel> and 'conoinically as possible in af die k arrekte m/k/ belyds le tref dat ar- 

}1]eving [he desired objective. lha prevews I he b.::d en hulpmi/¢]/ effektief en sp 1.Lr, lam]y aan- 
0 

;.Ry rk from cooling 10 @ siandsil! to det,·rmine sewend word om 'n bepaalde doelwiL / vcr- 

e nell ./p or to wall for m..... to ar.'. we senlik. Dit voorkon, dat wirkverngling kort- 
n the job kort tot &/stand korn omdat eers oor die vol- 

gende slap be'luit moet word of dat daiar op 
malcriaal gewag word om die werk te kan voon 

(01 111/ co.ordinating / plans in arder to provide u (e) Die koordineering van planne om 'n harmoniell,0 

harn,unlous plan of aclion so that, whilst means plan 73 /61/ dE,al te stel. Nodal. le'wf'] middele 
Me scarce. ihe desired re&ults may be achieved skaar, IN. die gewensie res ilitc wen die Mags 
under a given set of circum/ances at the lowest moontlike koste onder bepaa/de om/ndighedc 
Pos/hte cost The marrylng up of plans "art with khaa! kn word. Die afstem vun Anne op me. 
long range planning There is obviously no sense kiar begin reed, met langrermynkplanning. lit 
in the City Electrical Engineer planning for Ihe soll log sinneloos wees vir die stadselektroteg- 
supply of power [0 new residential areas 0, the iese ingemeur om len aps,gle van nuwe wool 
bats of a 5%, inereaw per annum whilst the buurte, k beplan + 'n w•bu U//tbreidmg /an 

a: ious service divisions of the CIty Eng'neer's 5 % per iaar, Ierny] die <,ad,ingentieur I ver- 

Department (waler and sewerage) are only pl,n ,killerle diensafdclings (water en riolering) sles' 
ning for a 3'% increase in the number of house belan vir 'n 3% luename in die getai uansluit- 
Connections If rhe one deparlmen, underestimates 4. As die een deparlement underberaam terwyl 
resliremenls whilst the /her department over· die under oorberaam. moet daar verkwiqting wees 
estimates growth. there must o[ nicesslty be a in die vorm van leningskoste or onbeautte kaN· 
mle in the form of loan charges on un,]id [aalaan!,gle Trouens. wanneer elkeen van hierdie 
capilal works. In fact. when al] departments plan deparlenie," betyds vooruit be/]an. kan dit dik 
for the future it is ofien possible for an /1//tri· wels moonthk wei dat 'n elektriese kabelleiding 
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cal eable and water mion xerving a particular en ·n watel pyp wai dic=[fde gebied bedica. in 

area to he laid in the hanie Irench. withoul dig· da//6 6]001 'plaas word. 0% me eers le praa[ 
ging up a newly /.M ucied lirred road in order van k opgrawing van 'n pad kort n, heiering 
to proilile Fome ar other xervice conniclion li cairvan len einde een of ander die/Rmid/1 aan 

C.L'£. where savern[ depariment, are ·.haing for te 18 nle W:Inn,Fr verskil]¢nde depar,emene set· 

e.rample. p.Fled [racks. [he Tran,pon Superin ere hulpmiddele decl by¥<*>rbeeld po:lvragmotor,. 
ter,dent I placed in a poll[Jon 1/ timeously el im die vcrvoersuperlntendent In 'tual om 

arrange the ralion.,1 milialion of truck, ihercby be'>/ redline te tref vir dic rasion'le 'anwending 
reducing the capi[.1 oul]:ly of [h¢ Cooneil on •an sulke vraginozon en Irminder di die *i.,ds. 

'In' ' tran,port laad se kap,/le uilki op ven·oermiddele 

[f) The provision 01 *un/, whether th[Dueh the mu (f) Die voorieng van fondse, hetsy deur '11 muni- 

nicipal revenue and expenditure budget or by <ifule ink/Inste//gawebegrollng of '/ 1/rl,/gpru. 
me "' of a Ii"" programme, requires ihilt the gram, verg dal daar minslens jaarliks vooruit be. 
work, and ma m be supplied and the ex- pul sal word welk, werke / dienste voorsien 

pendmire in be incul red in conne,-ion therewith, behoor[ te word en welke Uitgawe dit i.,1 mee- 

arc at least determined annuall> in advance The bring Hoe akkurater daar te werk /gaan 13 Ine, 

me accurate the progrimming ami scheduling die programmoring en skedulering van die onder· 

the various prOJect' are. the more accurate hawle prolek„. hoc akkurater kan daar 4·asge ./A 
e financial pic,Iner ell :L•ce'lin which [unds 0 word welke fondse binne 'n bepa[,Ide twipeck 
]I be spent di,ring a par"cular period. Heads bertee Nal word. DI, m,lak im derhalwe mounl· 

of departmen[, can lurnish reliable paniculars lik vir die depul lement.hoofde om betroubare 
of culculated expendi/re for purposes of prepa besonderhed¢ van berckende ungawes Le verstrek 

ration of the budget which will Lhen not be based e nic begroting. wat berus op G „werk. „r our. 

on guiswork. The problem is „fin ihit although weglng aan hulle raa,1 vonr te ]6 nle. Dic prob· 
a head / : department maybe in a pos.lion :0 learn is dikwels dat hnewel n depa/lement,hoof 
5.late with rea.onabl, accuracy how much / pro r©dell akkurnat kan aandui wat'n projek sal 

ject will coft. lie has not planned the execution koi. hy itic deellik genceg worum heplan het 

of work with the gme accuracy and i, therefore, om net .0 pre*s le kan se wamleer d,e uitguwes 
unable to ihite ex.,cly when the expend.lure will aang©gaan sal word nic. 
be incurred. 

4, The divelopmeilt 01 proted/res is recessary n [2) Die HARkeling van pros'lures is nodig om die 
order to ensure that the work as planned an be wer£verrlyting w•t goed beplan I. foulloos te 

earned out without any hit.h Ily mean. of work M verloop Deur nudde] van werbtudic kan 

-4 the best method for thi exceution of a daar bepaa[ word wat die besic ,/ctode isom 'n 

1•artlcular type of work un be 'scertained. In· bepualde Nuort werk le ¥crrig Sell die rrakiyk 
dead, praaical experience has taugh[ most of U, het die meepte van Dns al *leer dul cer melodi 
that one m¢[hod of doing a thing p; bc,ter than beler as 'n under is. Dcur steeds op beprocfde 
another. 14 making use of provtn methods, sin- melodes 'Dort te bou. d,larop te %'andaardiseer 
dard... procedures and rnntinually impro. ing en to verbe'cr. kan groter doe[,reffeildheid van 
methol. incre/sed efficiency in Ihe execution biplande werkverrl/ing m die hand gework word. 
of ihe work as planned becomes possible. The Dit vereen•oudig ook die werk wanneer almal 
work Jt.elf k <implified /4 the plan of aclion and bewus is van die /1.In van aksic cn die prosedures 
ihe procedures lo bc followed are known in w.,1 g<volg Incel word by die u,[voering daman 
greater detail to ali concerned 

Ch Inte,pretation of policy decisio• niug take place (h Die maak en ve,10]king ian beleids#oot.iritte in 
.it an ear]> slage so tha: the work does not come n vroce stadlum voork/m dat wcr]/errigting 
to a standiill as a result of gome or 0[her policy sloer of 101 s[ ilstand kim as gevole van nnduidelik. 
./ce which require, clarif,cation Policy .0 heid omtrent een of ander heleidsaspek. Beleids. 
Lion. de[/rmine the cond/ions /7 well the circum· .00„kifte bepaal de vourwaardes waaronder en 

„nce, under which the variou·. ioh, have to be die #<landighed/ waarin take verrig sa] word. 
carri¢d out 

3.3. Re-ne : ViI]Den ·'elresse·. himef :e, fol· 3.3 Opsommim, : Vilioen'l druk himself :00% volg 
lows: Uit 

11 Villien. Prof. G 'll N · Speech in "Pri,gram.... vir 1 I Vil I.I. Iri,f I van N To¢*ralk o. r ..Programm 
Gek®r,Inccrdc Optred¢· publihhcd in ·'DIe Sraa[•rnp ering 'ir GekArdil.rd' 00[rc•c' ge.. eer In .D™ 
[enaar·' November !969. Staa(sam•tcna•r" Navember 1969+ 
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·· Die harde werk:r, die oortydwerker. op lac en ..Die harde warker. die oon>dwerk¢r. op la¢ en 

op 1,0/ vI.,k, r. 11/ altyd n verstand/ge werker op hol via, 8 me alty.1 ·n ver,:tandige werker 

me. DN man *al hy [essenaar en sy laers vir hom me. Die man wai 9 lagen:or en sy !8ers vir hom 

s> werk la# dikieer, wee, m/91 nie wa•rhe¢n s# werk laa' dikieer, weet meesal nie waarhectl 

of wailron' d" 5.,Ein /le. Hy verwaarlan. die hoc 01 waairom dii guan me 14 verwaarloos die hot 

plig on, sam, rw·tie teiug te ··il en 1/ dink: die plig om •onh ru';lig le, Lig te Nit en te dink die 

Fhg om glibaal le dink dcur die gchecl van sy plig om globaal te d]nk deur die geheel vin ,> 
akilwileille,rem le oorskoil e·n om wecr helder abiwi/J[sterrein le aordkou en om weer helder 

le '/mulerr pres'es waarheen en waarom dit alles 1¢ forniuker prosics waarheen en wa.,rom di, all 

ga,in en oak analin- te dink dcur al dle clemente /an: om ook almlitles te .[1]•1 ileur at die ele 

van die /„ing van akliwiume te identifiheer 40 menlo van die keiting van ./tiwite,te te 'denlifi. 

te ontleed, hulle nondwaklikheld en hulle onder- se r en le untleed. hulle noods/mklikheid en hulle 

1]nge san,Niang weer kritics te beproef en hulle onderlin@e Imehm weer k/LeS le heprnef en 

dan deur programnier Ing ras,oreel te orden. Dan hulle dan Eur pingrnmmerig ra•toneel Le orden 

lan hy weer aan £he werk spring. nwar nou vol- Dan kan hy Weer Ail]1 01.5 wurk %pi Ing m.1, nou 

gens'n mee'.plan volgens'n mee•terplan 

4. CO ORDINATED IRC;ANISING OCKO-ORDINF.FIDE ORGANtSFRING 

4.1 Inlrod,irtiun: Th,4 element of managemenl 4.1 Inteiding: Hierdie element van bestuur verg die 

requirer ihe .irr,Ing.nlent of :11: work (ille vur]Juh Jobs ranisk,kking 'ean dle werk Idle In wl·bold bring van 

/O ane ant,thel ab // 5 1/ pkil / wor/8 I take me, mekaark a.med© it;© pkning v.m werka 

:}mt work relition•.hip which will be conducive lo the In duard.e ondertinge werksverhand wai die nlee/e he- 

most elktive execution of the work Da/' points •orderlik W doellreffen/e werkierngling is DaleI' 

out Lhat In ihe warld *if today organisalion, of any w>& da.Lrop dal in die moderne woreld die mee* 

0 are 10 fact bure'uiracies (gavernment hy means Manisusles van enige eroolte in werklikheld burn 

of bureaus or /Tice.1. krn.ied {rege,in. deur midde[ von buro'* uf kantore) is 

"Tha• 1 . ihey ha¥(: hierarchies of officials. each ..1 hat ix. they have hierarchies of 0/ic:als, each 

cho·,en for his suppobed experti5e in jome /hae cho·en for hiN „ppo:,ed expe]·11/ in sonie ph,140 
of the work, and .1 man or a group of men It of 'he work. Ind a man or a group of men at 

the [UP Gharged wilh co.ordination of * entire Ihe lop charged with co-ord,nillion of the entire 

effort. plus ,ome /,personal rules. They are effort, plu, some Imparsona] rules I hey are n.71 

not nece„.irily bureaucralic. however. in the xense necessaily bureaucratic, however. m Ihe sense 

thal ihey are bogged down by the red tape". thal They .,re ho,ped down by ,/0 lare ' 

An organisation can be.1 be depicted by means 'n Organis.le w,ird die bhle deur midllei val 'n 
of an organisailon chart indicating diagrammatcally or/nisas.ckaart vnorges,el val die ,[alus. 101 en funk- 
the ··tatus. role and funcion of each •orker The rie van die venkillende werkers diagrammaties poog 
Orgunisalion ellur[ 11. therefore, elucidated hy means Biur te ste!. Verdere I Ig op dle orgunisasiekaarl word 
uf a Job description for each funcionary Indicating #Werp deur midde] van 'n taakbe:kry,•ing „r elke 
the objectm of his post. his duties and responslbililies. funkmwi, wai nalidui: doelw,1 van d ms· pligte 
.5 haison with wher functionaries und the require> en veranlwoordellkhede. skakeling me, ander funk- 

ents thai he mir.t comply with marisse, vereises gatel w die bekleer kin die pos· 
4.2 Orgmising, Iheretore, embraces- 4.2 Organiser;ng bihels derhilwe: 

(4) The desin of a sound organisi,tiong] structure. ia; Die ontwerp ¥an 'n gesonde organisatoriese 
that is, the idenlifleallon of the work la be car- */1#.21/ur. dit wil 56 die ide,/ifibering van die 
ried out In order lo uellieve given /Nectives. werk wa[ gedoen moet word om /egewe doeli.ine 

the group•ng and /0-ord•n•ling of work in such te verweinlik.die groeperineen kooordineringvan 
a manner thut wel-balunced orguniational uniti werk om goed/balaneerde organisatoriese een 

R fornied, whi[•t entrusting 10 each funcuonary hede je vorm terwy! in elke wip ingebou merd 

tha.e respon„bili•les that are „ecel,gr, lo achieve daardie veranwoordelikhede wat nodig N um ge 
rhe spec,[led object/es whout there being ang melde doclwitte te bereik sonar dal werk,aam· 

overlapping or responsibilities or ihere being a fun- hede mekaar oorvleuet of dat Nommige tuke nie- 

ction which hi. nol been ....ted m ,0..... mind K verantwoordelikheid is nie. 

Al ne d/Mation / Mulhor• commens/ate wilh (h) Die delegerig pan //sag in ooreen/cmruil• nl 

re•n,Mitia 1 cading fli ncti on,rle, are oft en veranlwoorddikheid. Dil is geen ongewone ver. 

12 Dal F: OP /9, p ]84. 12 Dale. E O. ct. p. 184 
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10:Llhe I delegal© some or the„ responsibilities d.>nal dat ledinggewen& fun]Gonarisse dit 

arlid Oll.Ne thal do delegate ofien M by keeping moe/k vind om van hulle verantwoordelikhede 

& ./.11/rity le :hem.el•e, 111:/ rub-ordinal¢, to dele//r nie en d# diegene wai wc] veran/- 

ma,1 iherefore. ci]Eure that ewryihing goes acc- woordelikhed, delegm NOm, sondig deur alle 

ording lo plan but are. due to lack of authority. Beslig '01 hui " persoon Ne beperk. Dle onder- 

unrihle 10 1,ike ille nece,wi aellon w ensure 6.skikieis) moct Jus sorg dat sake sweds reg vcr· 

thai ihis will b¢ 1]Lc ca/. Leading [inctionaries. ioop maar lan worDs gebrek aan Resag min doen 

Mierelole, lind it e,,Nier io delegale responslbilily em die verloop van sake te verunder. Leiding- 
wth"ul del:gal " 'uthority. rhe vi:w 1.il.2,1 by 9:wend: funks]: narisse H @ou om verantwoorde- 

MA/ is. "11% nul whal an exeCulive does likhede :C dele/er maar delgeer nle so *red¢hk 
that matien, 1['s what B done" He h.15 good ges:g nic. Jo'.cl>hs,3 xe uity.ingspuni ix : ,.1t iMn'[ 

,•dv/e for ihe perion wha finds A dimiull 10 121C• whit an exceulive does that matters, h what 

g.tc. lie advils h, i, 10 first take stock of the 4 done." Vir die persoon M dil nioeilik vind 

ptu.ition und lo de./0 which funellon,1 he mult om ic delegeer. het b die gadie raad (,rn *5[ens 

01 neces'll> carry out hing,©lf and iliercutter deb voor add w neem van alles wai hv doen en dairna 

gate some of his respombil,i,e. arid authoritv to ten ops,Ble val, d:Lardie funksie wal hy nie noi« 
h,% 91!bord,nute, blt by bit. '[here /. however. "ndig self hoef ·e ver•ul nie. 'aundewag hie[/ 

1 d.inger thi Loo man> re,pansibilities and loo vir ble,Be I.In ,> verantwoordelil.hed© en ge·.ag 
mual dhorny may & delegated m merely a d.in onderge,kikie· if le sllan Daar p. egler 'n 

ew excei.lional ·,ub,irdincie.. Thn, Is a mistake ge,air dit te ve/1 veran:woordiliklied, 0/ gesag 

Joseph. poinA imt that 1 /11 rine,ple of delc- aan •.1.4 die uits<inderlike under,p.kikle, Rode- 
8".On 14 10 bpread he work. „, beware of piting legeor word Dit r; 'n fout Jaseph, w# daarop 
Il at! on a few bright, eager ambit,ous as·.i•lanl' <lai: ..rhe principle of delegati<ln 1. ((i ,>pread ihe 

5.cce/ful d.[egat'In /. therefore, based upon work. No b¢ware of piline ]1 /1 1,/ a few bright. 
confidence, interest / (he progress <•f qubord,n- eager. ambiwous assistani." S,ik,es,olle deleger 
m and good Limmunicat,on. According to ]ng I derh/]w¢. geth.•seer op ve,troue. bela,Isle.[l. 
Hunlble!1 the following :equirentents must be ing in die vordering ,.in onder/Ille, en gorie 

co:nplied #,th fron, (he p// of view of the kommunikasie. Gesien ui[ [i•e ongpltnt van die 

subordinite manager onder/skikie bestuurder. : mnet daar ',olgen. 
Humbleld m die wilgende behoefte, voorsien 

•ord: 

0 9/ what LS cipee/d of m: 0 4 Will van /7 verwag word 

I give me an opportunity: * gee my 'n kin.2 

I tell mil lic. 1 * 98 hoc .st o I ek prestee 

M ille guidance where neceonry g m> Iciding waar -dig 

Pay nle accordlng 1/ my contnbution. * ber,31 my volgen·, niy bydrae. 
1[ 11 11/ unug# 13 find in the case of leading 4 M die wersuirn om op te valg nie 'n o,igewone 
Inctionarles who delegale responibilitie, and mskynsel by le,dingle*ende funkrionar™se wai 

auni irlly for the rinl lime that they fail in i{•111).- nr die eente keer verantwoordelikhede en geig 
1]12 Up th,2 progres. male bd xubirdrhile. rhere dele/er nis Dmar rn,oet <eed, 'n toevoering v a 

muxt ,/4/ he the ne¢/sm feedback of infor- inligling lee' 

mation. 

(e) Tlie creation of sound relationihips· 611 organisa· (ci Die daa•telling w gesonde verhoud;ngo. n 

tion:,1 struciure which is busicdlly sound can fui! lo Ba/„ Ptinde organ,saioriese strulumr kan fail 

achieve Lhe rJS•11. expecled from it if staff rcla- om die ve[*ug• 'esullaw te lewer indien person. 
tionships £1,/ had. Where ever people work 1/ celverhoudinge ong/.und is. Waar mense m gro¢Fe 

8-0/4, teamwork M / the /[most imporlan¢ suum"rk. 1 spanwerk van die IterAte belang 
11 14 .i requ„emen, of teamwork thai the mem n Ver¢J,le ,[r spanwerk i dal spanlede hulles/f 
bers of the mani identif¥ thentieNes with the identifeer met die doelwitte wai d:Lit die top- 

obiective, provided by loi, „,anagement lf any le,ding dcargextel is Indien enige lid van die 
one member of the learn ihwarts the elrorls of 0 dwarstrek of laal slaphang. doon hy afbreuk 

13 1.... L Arlide in ./crnational Management·'' I. J..crh'. R: A likel L. .Illiernation' M.lagem-1 
ALigUlt. 1969 AUChi}r 'I ™ream[Hig Your Execuli• AuR·.luN 19•. Skrywe· van .Slrearnlining your Exc 
Workh,ad' ailive WoTk14•ad 

14 Humble. W Paper deliveed befure S.A Institut¢ for M Humble. W · It/fur/al ge'we, 1,}or S.A Ins'itult vir 
Penonne[ M.i.Imen r. sept ember. 1966 Per«ineelbes'ur, September 1966, 
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dei /, Li[ [a p/1 his agh[ hi anNI// mus m die spanpoging As,o'n negmfingestelde 
of neces,ily mit,gate against the ellecti,enef, of rers/on boonop ·/ Icidinggewende funksionaris 
the team emon lf [he person with such a nega is k.rn hy d.e nele %/npoging lamle Di[ 1, der- 

tive arlitude i,>. L; 2%:i/2 1?2/•d•,•g fu nelio:ary, h.,Iwe b.:lanerik om :nige afw,king t,i•en die 
m happen ellort CS werklike resultaal van die ven,agle resubat van 

lo nothing. 11 M. cher,forc, Importan, Thal any 'n,panpoging te onders/ken p»les v.18 te a 
devianon of the actual resulis achic# from ihe w.,[ dhe a.1/ciden,ic Dorhaak 14. Goinde werks- 
re„]1„ 0,4/czed from a team chould be miest,- verhouding¢ doen uan di orguni,usic w.,t olle 
Mated in order to 'ircert,lin whit the cau'e of un die ratle win 'n ma•jien dJen. 
4 devianon is. Sound work reldionships do 
m ihe organisalion v.h# oil d•es to the cocks of 
a nia:hine. 

c) Ma.mum *111.Ion of .ork poteni.1 No wor- d Die makilmale benutting van werkspotensiaal, 
ker • able w prove 1114 w<inh if he Is m given €;e•n werker kan TOOn waartoe hi ./ 51/al I ah 
.in oppor'unity [o. in the fir,[ pla:e. prove him'elf hy nie ·n gclecnrhcid gegee word on, in die eerste 
to himself and 1,1 the •cond placc o prove himM]f plek homs¢lf [einoor hom=if en in dle iweede 
to his superiors. h k of ihe uimmt impor[ance th.,1 plek hornself leenoor sy meerderei, in gesay. le 
more opponunities for subordhnala / excel ar¢ bewys me Dit I van die unerste belang orn steed, 
continually crealed. w,[hout ihent being qqucezcd meer en meer gele: nthed: [¢ skep wr onderge· 
ripel 1/ 1 municlpil undertaking. for example. skikies orn le presre:r sonder om nood/end[/ pei- 
an engince, can ully delegate Tmren,Sh,hlie> xonest ryp te dru' In 'n mun#/b onderneming 
and authorily to cert,lin trained gbordinales tan. byvoo/beeld die ingeniel•r hale pligle. vcr. 
Nechnie/1 /8s]%[ants, bu[ then he mll,ri do /, antwoordelikhede en ge,ag wilig :w sekere op· 
with due regard le the corree[ approach. aS 50, geleid¢ ondergesk]Ile perbone (le/nie·.e assislenten 
out in [he above queiation from Humble dclegeer. Mar dan moet hy dit doen lizei inag- 

name val] die korrekle benadering lot 401,Inle 
delegering 80* verduidelik deur Humble en ander 
hicrl» aungch/./ 

4.3 11-me: An organ,4atic, 1 a living organ- 43 5,1.evatlin' 'n Organisa« ii 'n le'ende or- 
ism. 1, should ,1 4111 timch b: compoxed and allapt:,1 gankme. Dil behoort le alle i>: 9 gam/,1:1 en In· 
in a m inner thai gil! ensure [he achic·.cment o; The grul te wees dul die vooropgesetic doelwitte 50 doel· 
4/ted objeclive, as e/ectiely .,% pa„,ble al min,murn treffend mon/]lk verwesen]Lk kan word Men mjn,- 

can As eircurn,[ances change so the organisation musi male ko·.10 Soos omstan,lighede ve[Under. moes die 
be .idapled. One should never lise /gil of [he fact organisage a,Ingepas word Daur mee• egter nooil lut 
ihar experience has mughi us cernlin defing, principles die oog verloor word dai die endervmding geleer het 
of organialion. [hes¢ principles :'n be "nimiriNed dal daar defimiliewe begin.el. van „/untsatie is nic 
a, fo[lows : Hierdie beginsels kan ·aoh volg epgcim wid . 
* an org,inisalian hhould strive 'imi lhe achic¥/ • ·n orgi,nisasie behoort 'n duidelike doelw/ na ie 

li•ent of #/y staled obJeclivei, sirewe: 

+ speciabilion uxording to aptiludes and wreas of + spenalisahic ooreentornslig danle, en belangs,ell- 
inieret, inereue producipil>: 1ng verhoog prndukciwiteit, 

• co-ordinalion ensurci ih't all action is aimed at • kierdinering sore dat alle handeling op die doel 
le obieclive. wii afstuur. 

I i lie" chain of command must he distinguished: 0 'n doidel,k heveliketting lEesa/lyn) moet under- 
skei kan word: 

* alithorily mus: be commensurate will, res/nsihili. + gesag mit in ooreer)'temming ine: verantwoord¢ 
tles• likheid wees 

* decikions *hould be 1/ken on ihe low/N, compelent + behlissm' hehoort up die laugs(e bedrewc vtak & 
level: maak I word: 

• [here #ould. as far ax postible be 1/my of ailh· • eenheid van gesag, dil wil se sover maantlik nel 
oril> cen baas 

• 10/ ,/an of co/int mus) be in accordance with / die rpandwy,1/ van beheer moct 1/ noreenst¢mm 
Ihe ah,lirk af Ihe le/ding functionary m contra]. ing mei die icidinggewende funk,ionaris se verm{)8 

m le heheer wees: 
* [he chain of command mui he keri ag *hor, 8 I die bev'elketing mit so kon moon,[lk gehou 
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possible (minimum organisalional leve;s). word (minimum /:ikke): 

* div,non of work among,t departmenls LnUS, be + werkverdcling Lu•en deparremente mael gebalan 
scerd well-balanced wee'. 

One lould, however, guide agains, visuallsing and Da/r moci elgle, d/.1, teen gewaak word om die 

[reating 0,1 afficial Lls merely + pawn Indu,inal psy amptenaar bloot /9 li pion ,/ i•en en ze heh,Indel. 

ehologists have proved thit Upart fLown the formal Bedr>fs¢lkkInd,ges he[ bewy, d:/ beh,Ive /Le forme]© 

Drgam,auon ihere I .0 :in imormal olanisat* organisi/Le dir ook 'n inforn,Ae organ// bi•,tanri 

mor¢ Ihe worker becomes fruslril/d. the g/al:, Hoe Ineer welkers gerrn.treerd 1,6 hoc belang/ker s 

Tpne:e·.·.Hy to pay atlention to d. mformal organ dii on, Up die leenv.oordigheid van die informele or· 

•saLion The achievement of an organisauon' i. obiect 011„,4:„ie te let aangesien dit dle verwesenliking van 

m 1 he her,ous:> hamp+/ed should the intorin·il die organi,£3.1/ se cloc:Iwil ern,lig kan be!enimer Lndm 

OteR]sallon {social contact during watime and after die informele org,inisasie (h>yoorbeeld d.m.v Nosiale 

work) Ii itself ObJeelive, Out clad with the ohix» verkeer g/urende lee[/1 of na ure) hon™elf doelwitte 

•ves Mel of the */1 wal organl<,[ton. me [yin met die formele /rganishie • doel- 
•lue mei 

5 ACTiVATING L/ADERSHIP 5 AKTIVERENDE LEIDINGGEW1NG 

S.1 [,droduction : Some writer•, emphasibe the 5.1 1nleiding: Sommige 51:r>wers le klem op die 

Coneept mollidtion m Order / describe the process begrip inot,„ring om die prog van aansponng tol 

/ inducing the worker to take action Olm, In turn. hundeling inin te du, Andere war beklernion kum- 

emphansc cominunicalion. Usually not enough em mur,11:uble. Gewoontlk word dur Inc genoeg beklem. 

phuNG is laid on the fact Ihat [he respon,]bily 10 toon dat /0 vern/woordelikheid om / motiveer en 

motivale nr to communlcate lie5 w][1, the leading w k,Numunikeer nondwendig in dle 1.din,Rewende 

funalonary. Noi all leader%hw produees result,+ funkbionark Zesetel 19 nic. Nic alle leiding wo,/1 nood. 

Leader>hip 0/> gucceed, if those who arc being led wendig /volg nie Le,ding/wing is ge,luagd indian 

reu/Ln the deslred manner For leadership to succeed. diegene wai die leiding on/·ang korrek daarop reageer, 

P00P|e must be activ·ated to take the des,red action. Leidinggewing moet dus mense kan altiveer da wil 

Leade„hip must hLive as its ami the harrnotious se toi die gewen,le handeling laal oor/un Leiding 

51101, ot various quilsalional units in order that gewing ninet daarop ingeste[ wm om die verskillende 

Ihe organiwilion IN a whole can function m u co· organ,satonese eenhed, in harmonie met meku.ir W 

ord:nated manner. Much k therefore. expeeted from laa, optree soda! dic organisasie in sy geheel gekoub 
le leader who must hlm,/ 3/ basiolly carrec[ m d,neerd kan or,ree Dit vere nogul bilie van die be. 

order to succeed as a leader. do'Meler wat, om te kn daag 'n basi/ korrekle pat· 
roon van oplrede n•oci volg 

5.2 Actiiating leardentlip "mp•ses: 5.2 Ativerade [./dinggen< behels. 

lai Decision making: 11/ „. arriving & =clusion<. (a) Besluitneming, dil wi! shila muk van Revolg 

the mk ing & judgen,ents. ihereafter derernl"Ing trekk Ing*, die pe! 41 oordele en die hepaling van 

a course of acion. An IndeCLK,ve leader k unable -n patroon van opirede 'n Onbeliliste Icier kan 

10 ]·*id and 40on low, ilie respect of those who nie lei nie en verloor got[ die agtror van diegenc 

h.lve to foll„w his Jurucls point'. 0/ lat ··fit· wai horn moet volg. Jurani wys diamp dat ..fit- 

ure /ents huve a wav / sneaklng in, ./ unin· ure e.ents ha,0 3 way of making in. ah unin- 

vited guests, behind kdays decisions The un- ,ited Ii,ed<. behind k/a),4 decision, The unin. 

*ted guests are or 'wo num claises viled gue•s are of two main clas..es : 

i· In deciding ihis.ase I. are committing our- 1 1,1 deciding ihl cise. we ar¢ gommiting our- 

Ae•ves to a whole course Of action. ..es . a whole course of action 

2 In de//ling /13 case. we are set[Lng a prece- 2 In deciding Ihis ca,c. w¢ are Re„ing u pr=- 

dent for a h,[ of caqes". den[ for a hit of cases'. 

No wonder thut some leading [uncilonaries find Ceen w'onder dat «,mmile leidln/ewende funk· 
. ea·.ier 10 decide „01 0 decide anyth•ng at /11! ion irki: di[ makliker vind om le heduit om niki 

te besluit nie! 

1 Ile fullow,ng Vir diefulke, is laar goele raad 
advice Is offered to them : 

15· lu·an I M. Anide. ·Makille ihc RighL De,14]0" 15 1.. 1 M Arlike[, ....' (lie /1•hi Decision"- 

1,1. fumal Man.vment··. .67 ....f ··M-I· ..lntcrnati,ina[ M»nagemen, '. 1967 Skrywer van 

glrill 'reakthrough··. ..Man/8.. B. threugh 
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* de[Lne the problem properly: * def[,reer die probleem bahoorlik 

I collect, Comple'e and accurate information • s",el votledige en korrekle inligting in wai 

[hal will •hed light on the problem. lig op die problecm kan werp. 

* ju:lge rhe actualit> (impurl.•nce i of le probl¢m • beourde' de· 52/111,kheid [belangrikheid) van 
0 reference to 'he presen: situation /4 well die prubleem met ve, v, ysing ni die hu,dig¢ 
1 the tujure. ·.owel as [dekonist,ge i>diakke 

* think m ierms 01 alternative solutions and find * dink in ierme van altern./iewe Oplossingg on 

the be,1 rolut,on rind die beste optossing 

0 con.•uk Nubordiates who imis, "7'equently 0 rindr,Jeeg on,lerpe.kikles wat die lazere hesluit 
give effeci m ilie decision. moc[ uin·ocr. 

IM Communitation. M order to be or any vul" at 09 Kimmunikil: Om van enige nut le wees, miet 
all de<:b„ins mu„ he communicated to und under- be.luite norged:a word aan en vernaunbaar wces 

/ood b> ihose persons who m responsible for w diegene wa[ uicioering daaraan nloe' gce. 

the.r en:Lution. The„ workers must know Pre- H i,[le moet presics weet waar. wanncer en hoc 

cr.ely where. when and how they must act Com· hulie Ineet Optree. Kommunikasie moer mer 

munical]011 mil. as far . F# be [inI moontllk eer,tehunds (regi.,recks> wee·. w u,, lioe 

hand. al,red) bees,150 ihe greater number of mee: persone in die kommunikasielyn. hoc grow 
per. n, will]/ the lin¢ of communication. ihe die mointlikheid van Le/ruing Die doelwit vai 

grealer the po.xibility of dmort/on. The objec[ di [ w# mel die @ckommunike¢rde boodskip he. 

Ive to be aehieved by means of the communl r¢ik wil word. moct 'n emohien:!e En/1 ha dit 
ued me·.sage nul have an emotional impact, wit s: met die werker r e ge/lens rekeniag 
that is. It must lake dic worker·s nu.n feelings hou. Optrede (tocpahxing• moet 'I gou m,•antlik 

inlo aceoum Action (appllation) migi follow as op kommunitaile I Ig. Sil die toehoorder aan 

Nuickly us pas.Kible upon communication. Once a die dink en kontrolcer dat die re.ultaze un sy 

ihrective i Bsued. inake the worker think and denke ooringlem mei die 00'merke wai deur 

con'rol Ihal the esul(s of his thought procv,es m :ddel van die bepda Me opdrag berelk moet 

mincide with the obJuctives to be achiewd. word' 

W) Molivalion ,/ails ihe dynamics of behaviour (ci Moti¥,ring du] op die dinam,k, van ged:ag dil w,l 
/7. thal prope]Img force ihun activate4 a worker se daardle :,Iukrag wai /Le werker £01 n gewenste 

4 a 1"ed respense An important aspect to handeling aktivcer. Daar maci pertinent rckening 
bear in min,1 3 ihit fucrors of moivite differ gehou word met die feit dit motivering,&1aktore 
from commlmily " communily. from persan 10 vcrsk.1 *an gemecn,kap tot gemeenskip. van per- 
per,cm and even wilton the same person. The hoon 1/ peisoon en Nelfs bine diese/de persoon. 

salrifying of prunar) (bii,logieal) and RofKkey Dm werker Ee be,man draai am die bevredig,ng 
Ipvchologic.,1 or social) needs pl,iys an extremely pan /Imare (biologie./ en secondere (woqiale Of 

impoihint part •1, 4 worker's life. In our present gelkund,/3 behoefic, In die huidige eknnomiese 
econamic and -ul structure the /[mary needs en soslale strulauur word eer,genoemde geredilik 
are comptu atively easilk 'atisfied und com· hevredig an aldu·. raak ,>ekondere behoefte·, by· 
quenlly ihe /condary motives like cumpci,tion. voorbeeld /kennine. med//ging, de/name. e 
p//c//un, etc . become Ione and more dorm- meer en moer dominerend en het flus 'n groler 
n•nt and havc I greater molivation potenti•l. mo:iveringswilarde. 136# kan nie hierdie kom. 
MA,JaRemeat cain el ®lore the complex nature plekse aard van minvertng ,erontagNaam nie en 

01 motivation and work-motivalion (job-motiva· werksmotiverine kan dan ook gesm word as 'n 

lion) can be '.een .anage,nent's endeavour to Feeing van bel:luur wat trag airl die werker se 

futhom the worker's secondary needs and to sekonddre behoeftes te /,1 en dit le hevred,g deur 
talisfy them by mean, of incenlives. (Becaus© of middet van aansporings nf te wel stukr@gle tot 

heriarchy or motiv:·i iheir relallve import.inca gewens te ortredcs. As /volg van die heriargie van 
mult be detremined before u motiv,Itlon.program behoefies moct ook m#/ word. hv die 

for worken, i embarked upon The motivation motiverinf van werkers. wat die relaliewe belong 
porentlit! of the rollowing needs ot drives. among rikheid van hulle onderskele dr>[vere is, wat in- 

other: 6/d be ulilised : derwaarheid hulle motiveer om [e werk Die vol- 
gende dryfiere of drange, onder andere. 'e moti- 
verinpkwi.irle behoorl benut te word 

• thF ner,1 to pmticipate: a worker is inchned 10 * die behoefte aan /cel,Ime: 'n Werker 1, ge- 
nulke dec:ions. 1,1 which he participated, his nei@ om dic besliN'.ings waarin hv 'n ciandeel ge 
own and m be le* critical towards sueh Th•s had het » ele te indok m inder kritkn, daaroor 
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LICilildle'. Illdent•fication with the achieving of ie wees. Aldus rind Wenlifikasic me, die ver· 

a sel goal and ln yeneral fe,[er, work morale. wAMB 'ian 'n hep.jalde doilwi[ 110/de· 
liker plaas: 

+ the need for a/knowled/ement: When. wole„ + die hegeerte na crkenning : Nania,e workers 

recelie e,lined credil it ]5:14 a strengthening verdiende krediet on[vang vir bydraes @clewer 
effect ih.,t nio:,wie• :1 repct'Kin of [he par- het di['n versierkingseffek wai herhaling van 

licular Ic[/in die bek okke optredes aan,poor. 

* the need /0/ competilion: conwelitiOn 'timU • die behuctte aan ned,dil*lp: Mededinging 
late, inilialive and ingeniousness becaux sue hlimuleer inbi.i¢f en vindingr>kheid /Indal 

M has u positive mill,ence on the worker's sukses Bok +Irelend inwert op de werker se 

personality and v.ock-atmude. per•oor,likheid 
* the need / materia: /in: " satgfy h" com· + die behoefte aan mated/e gewin: Ten einde 

plex needs incennives of a pureb economic 9. tomplckse dryhore le bevredig. kan aan. 

nature, may sli,"]ace a worker Io ignifican[ sporings wai bloo, ekon„mies van aaril is. '/ 
acl"vement' m the work NitllatiOn These in werker Noms '01 groot pregtas' stimuleer M 

Centives ke reclrictions and are not neceh- hi c/or beperkinge en is / altyd dic log· 

sarily ihe obviou• choke. ]Cs¢ aang>oring nie 

(d) T,am seleclion: A succes,ful leader know, (d) Spansamillting. Die ene,e leier weet welke 

which / w,b he must bring together To form a penonc hy moei s,,anivorg om n span sam [e 

team. the member, of which will co·Operala har. d wat effcklict en harmonieus sal .qaamwerk om 

manious]. und effee·lively to ensure achie,ement '/ bepadlde dilwit [e verwesenlik W.inneer dle 

of le specific objeclive When the leader of an bed/fsle[er n swak span geerf het, innel hy maa' 

• rgan 0.11 h on ha s in her n ed a n i n elle m e team he probeer om nadal hi die qpanlede leer ken het 

niti,t. m wn as he knows the team member. de ur 'n uilruilingsp:'ses die 'pinume'lell,ng le 

well nough, ende„bur to improve th¢ wripo· perbeler Van [yd Int 1/1 doen die gelee.niheid 
S]l,on thereof by means of u 6/sem of Job hon,Melf voor om. 4 gevolg van bedank//. her 

rolation Fram Mia ti time the opportullity will Or@an]!UNie, .onceli•orplaslngs, 0,16 beier toe- 

arise (as a ..11 of resignations, reoglisation, ge] uste person© in leuielposisies lan le lei Dit 
slaff transfer. ele ) to appain, better equipped per- verg eg:er <1/ die keuringspraxs op die volgende 
m I key posions. 1 hms. however, requires grond,1. plaaxvind · 

that the Ne]/clion process #/d take place M 

8 following b/si' : 

0 Specify the ta,k clearly in [elms of duties. res. I spe,ifixeer (lie tiak in duidel. tern™c van 

ponibilitie5 and autharlty: pliFte. verantwoordelikhede co gesal, 

+ deterining the quulification sfcification• (per- + stel die ki.,lifik:/ie SpeS]hkaxies (perboonlike 
Sona[ speclficalions. educational and profehs· spe*ifikasies, opvoedkundige en profemunele 
I] specificatg and prevm experience), spesifika•h eu vorige /2/1.8/ike onder,ind- 

ing): 
me and Inbider applicaliong with due re· wa M corweeg :sansocke met inagn'me van 

ga··d [o staled requirements *Stelde Iereisle,I: 
+ test the applicants in order lo determine whet- + bep/al deur loets,ng of dle aanjockers Qun 

her they :Dmpl> wim the scied requIrcment' die ges,elde /ere,sles beantwoord. 
* con(luci interviews in order to obtain addit· + voer onderhoude on, bykom// besondenide 

ional informatlen and to form a heller inal £ bckom en n he//1 beeld van die Fersoon- 
of [he /rsonality of an applicant: likheid van die persoon I verkry. 

appoint ihe most buitable applian, and ac Mel mes ge,kikte oansoeker aun en mauk 

quaint him fully with his duties /nd respon hen' ten volle 11/erlroll<1 # sy pliale en ver- 

sibilities: antwoordelikhede ; 
0 follow up on a con,inuous basis and raise the + dirn ,>pvolgingswerk op gereelde grond/ag 

morale / Ic worker, en verhoo@ die morail yan die werker 

Judge the worker·s ach•evenieni with reference beoordce] die werker se prestaq,e met vcr· 

to The requiremenb laid down fur his post: I.ing .: vereiges g./1 ./ Sy .h. 

te) Personal development: that is, acquainting the le) Perioneelantwikkeling, dit wil 50 die verhetering 
'40rl:ers with Il,eir work by improving their Ian kennis. vaardighede en werksbenadcring van 

33 



knowledge. skilk as well as a,mudes towards werkers deur nuddel un behoortike bekend- 

the wark. Training. personn¢1 guidance. coun ble]I.ng met die werk. Opleiding, persoonlike 
seJilng and pe,farmance appraisal ce oRen. it voar]•gl,ng en "adgewing en pre/asiebepaling 
no, Benera]ly. neelected by munleip/]i[ies. Con- v.ord dikuls indien nie vry al@emeen nie. deur 

„der all :he prof/1(11,al il-tmes which. apart munisip.,lileite verwaar],vos. Dink maar aan al 

from 1,,king down examinations, do very litrle dic prote•&10/le inbuium wat. 1,0/wel hu!10 hier 

ta furnish lhe municipal employee with any form en daar eks.imells ameem. h]„ed//inly doen om 

of pragrnrnmed training How often docs R not Reprograninwerle opleiding w munisipale amp' 

huppe, nult ihe newcamer i, left 1{, hirn·/If 10 *re te voors]en Hoa dikwels gebeur dit " dal 

p,ck up khe details of hi, work as bes[ he can? die nuwaling maar Ny /eg moer vind so goed as 

Not only iho'e performing routine work but d b kan nie? Hoeveel mkliker sal hy dii nie 

also leading funclionarm an all leve]• can profil vind en hoe waardevoller ul V dienste nic %wes 

bv management de,elopment. Every funchonar> indien duidelike prosedure hand]¢•dings van die 

ha, one ar more shor,coming th„ can be corr- begin af tol sy beskikking is nic? hie xlegs roe> 

ecied ihrough training. Every leading functionury inewerkers ni¢, mair ook kidinggewende funk- 

haa. Iherefore, a respontbilly for ihe training / sinna.m op ale vlakke kan by best*ont- 

ddly funccionaries. Although evel per,on #ikkeling bilat. Elkeon van hierdie funksionarise 

hay hi limitation*. he nevertheless has a claim het een of meer tekortkominge ki deur opliding 
to being developed 10 1he maximum of his pole,1. reggedkaaf kan word. Elke [eidinggewende funk- 

tLal. How•ver. •he worker uka ha• a duty in sianurls het d: rhatwe 'n opleidil'Lit&•eranPAnide 
respect of hi own development likheid [cenoor funksionarisse Wal ondergeskik 

w hom is Elke persoon he, 9 heperkinge maar 
h T 'n al,n>'praak om te ontwikkel liw die mak- 
simum bedrewenh/dspeil wat hy eic heperkinge 
toclaat. Die werker het *er ook n p],0 ten op 
sigie s> eie ontwikketing 

'No 4ysle],1 of train,ne can he a substitute for ..ho /1/m of Iraming can be a sub,litute for 

whai an mdividual can achieve far hiniself The whar an individual can achiei for hitnself The 

aim Of good m.inagemen[ training practice aim of good nlub management tri'l l: practice m usl 

be lo provide *he nlens by which, under the be 10 prov ide [he nievn• by /11 icti, under Ihe 

guidance of competent "fpervisors, a manager g/'dance 'f competent 'upervisors, a maIiager cail 

can help himself".16 help himj,elf" '6 

5.3 Resume: Alle/u explaim the huncicin of kid 5.3 Samevatting: Allen,6. wduidelik die funksie 
ing in the foll,wing terms van : kid]ng@ewing volg 
"A leader is one who guide. and dirii olher .A leader iN one who guide, and direed other 

peopl. Becalx lie has /hers subordinate to people, Becau• he has other, sub·ordinate to 

hirn and 5,14':01 19, his comma. [he leader mu·•i him and subjee, to hk conimand, the lader must 
give (1,22, effortq directlon and $ [heir effortdirection and purpose , purpobe ..lel,der . 

leadeit,ip is a kind of wol. h k no, ihe exuda· ship i, a kind / work. U is nut [he exudation of 

uon of a 'pecia] psychic gila],ty or Ihe exercise a hipecia| plchic quality or Ihe exer/„e of 1 

01 u unkille corn'ination Of perionali[/ trails unique combination of per,undlity Ira,Is All 

All kind, of people ean be leaders /4 as all kinds of pebple can he [eaden just as all kinds 

kind· c.,wi be led al] work pet·lormed by can be lcd all work /rtormed by leadels A 

1 -aders is ne, man•gement work. This help lo d man*·ment work. This he!/ to explain why. 
explain why, allhollgh a gn,/ manager must bc al[hough a good man•ge• must be un effective 

an effective leader, manv ouls[aiding leaders, / lader. many outstanding leadurs, in fact. have 
fact. 1,ave heen excedingly poor managers bcon emedingly poor m,mger . A person 

A person 14 born with the talent for p./.nal is born with [he *alent for per·onal leadership. 
leadership. lie n•l,st learn management leader- he mi,qi kam ni/nagement Icade„hip'· 
ship". 

6. CONTROLLING 6 BFHEERUITOEFEN1NG 
6.1 In,roduction: Tile proce« of controlling 6.1 Weiding: Deur beheeruitoefening word. deur 

16 H,in. Mir Joi•ph: ChairmAn, •'Manalrm•ni Tra nilga[•d 16 Hun' Sir joseph Vo.s.uer, .Managemen' Trainin' 
Deve, mrn/n' Cummlee / C..ra] Training lillii[". and Deve[•pment Grnmicce of Cenlral Training C©un 
U.... King'im, eil", Veren,gde Koninkrvk. 

16a Allen, L.A: lit i.5 14 Allen. L. A., or cit .p 5 
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en,ures chat lasks arc properly camed om anld make, die aanwcnding van beprocf(ie kontroles. vers¢ker dat 

u e o con,1,1 mea,uies ihat have stood the les* of 1.ike Dchoor[Lk u,igeier word. Die moderne orvaning 
1,me The m.,dern ,·on,•pl of controlling embraces d w benceruiaten.ng behels 'n Nisicem wa[ ni¢ ss!9 
sy,lem which noi orly prowdcs a hi:,torical reprd of 'n hls/oriese rekord 1, van wat 111'n bed,vt gebeur nle, 

Fhit take, pluce In an underlaking, but focusses mar laa[ die socklig val op die radix waarom sekere 

Inenlion on [he reafon'a why certain things aclually dinge wei *beur her, en voors,en gege/ens wa[ die 

h/ppened und f urn ishek "For,unmes lo tiN executive uil,xcerend: gc%its in sua· Mel oin rigimpanpassir, 

10 make :ouIse cor/clion, in the event of ihe organ- / maak Inu.en daar /1/d word dat die organisasie 

isal•nzi being found w be on the Mong track. The die spoor bysier geraak hei. Die Bkbel :eer ,in·, dat 

Bible teuehe' us thai a tree 8 known by the frut it die boern aan sy vr/gre geken .al gord. So miri die 

te:ir, Sin,11,1/9. the redis of a worker·s labour must vrug.c w die wcrker ge arbeid ,[eed• kwaritatid 

ever he m·a•ured quan[,L,kly /• wel! as qualltallvely asook kwa]Galict beoordeet word. Wanneer (lie werk 

rhis Is nor an easy [le,k especially where ther¢ 15 .1 uilcenlopend ca die werkerskorph groot IN. p. dit Keen 

gre:,1 diver„:y of work wid when the workers are geringe taak m Hoe grnter die werkerskorps. hoc 

nume= belingriker word die beheerfunkile wall hoe groter 
i die ge·.aar van ondieltreffende· werkierrialing en 

verkwixing. 

62 Tradilionally. the proms of control in u 6.2. Behecrui.oefening by 'n pia:,flike nwerheid 

local :lull,or]Ly einbruces the preparation & a finanoial 11(11¢.S [rad ]SLOnee| die ops:e] van 'n fin,In.,ele plan 
plin dhe epenue ,nd expendliure as wei] as Ihe 'begroling un Inkonhte en ilitgawe a·.001 1"111/ 
loan fund budgets• which determines the acclvit•e• of londsbc@10.1,ip} wal ludilf maande w die Illunisl. 

the mlin„lpality for a period of !2 months When /1111¢]le „ werk,aamhede iret en um bal,de ]& Ill.„ 

dea'ins with the concept of planning. as hus at :eady is reed>Hnder die beipreking van dle begrip beplan 
been Fom,ed out. the I[ter the prior fact cellection ning daa, op gewys dal hae beter die voor:,[guan[le 
and interprelatm. the beller me financial plun will felze inK,Imel•ng en -vertalkIng. hue beler die f!11:1]]- 

be When (he budget ]s ba:·ed merely on rough es 6/ plan. Wanneer die be·groti••g bloui op rowwe 

males ad wild guesse, und when endovours are ram jngs en wilde 'floruitskatimgs ber" en duar dan 

:·ubscquently Inade lo keep e•pendilure strictly within aglerna geptiog word om u,ig.,we, N[reng bini,e die 
the Ii,Ii,g of the budget, ah u budge, loses much of pe/e ian die bcdrae waar,nor hegroot is le hou, 

us value p.5 a sp,ten, of con[rol. When 1,•e,wry de- mis die begroling in ·n groot !,1,1/ sy doel as 'n 

aliia from the budgeli,re properly unalyrd, such behe¢rmidde] 1ndm dle noods:taklike /fwyking, wil 

4/tions can make d valuable contribution / die begroting unalitie·. ondersoek word. kan dit egrer 

g.gi ard• more reali,lic budgeting in Ihe futu/ Neither b>dra om In die ioekorn·. meer red[13.ties te begrout. 
5 1[ mean ta sav that everything 1% in order when Wanneer ul/g»wes binne die neergele,de perke bly. 

e,pendilure 1, kep[ within the limits of the bud/1 lt III d][ eger no? ine ,/ d.,1 alles oudwend,g reg is mi- 

an happen khat such liberal provision „ male for Dii kan *beur dat lar „0 ruingkoots w uil/wes 
Ipenditure :hat even with a wai,te of labour. nlaierial' Foor.iening genia/k M dal d/ 0„waarskyn],k „ om 

and plant u is unlikely thal a vote will be overspent. 5¢]fs mel verkwisting v.in arbeid. poorrade en hulp 
]1 1'4 iher©forc. necessary th,t methodr •hould be de- mlddels n begrningspos le gorspundeer. D,t Is der. 

doped by :he aid of which le fruits of labour can halve nag om ander melodes le onlwerp en ie on,· 

be measured quaniltivel> as IN] as qualitatively wikke] met hehulp waarvan die ¥rugle van die arbe]1 
kwantilaticf en kwalit£,tief beoordrel word 

6.3 nle dewelopment / standulds of pdo/- 6.3 Die on,wikkeling Yan pres:asie-/andaa,de (d,1 
* C Ial „. those Mandards with the d of whlch /11 4 daard/ in,rals[/wue waarmee die werk v.in 

[he work of subordinates can be measured with refer- ondergeskikles penieel kan word met wwy,ing nil 

enCJ to [lie pIedeler,inned oble¢11„S. policy Jlrectives. geh[¢ld¢ dockwit,c. belcids¥oorskrifie, program„e, ske- 
Programniei, schedules and budgets). thereby enabllng dules en bcgrotings). ate] die verantwoordel,ke gesag 

tile Mpi„iblc authonly 10 Judge performance object In Sliar om pra[/sle oblektief in plias van subjelief 
ively In•e,id of ,ubjectively With subJcclve perform- te bcoordeel, Met subiekliege prestage he/,irdeting 
unec :pprai•al. the appr. i,er approaches the requltE h,nader dle be,>ordelaar die re„.lta:11 vanuil die oog 

'rom the point & v,ew of his own senic of value, The pim van sy cle sin M waardes. Vir die tandarls is 

dentist pdably a his ellent „ a buneh or tee[h •Ikeen ··an onsn klomp tande ninring deur 'n h/aum 
'urrounded b, a bid>, whi],1 to the undertaker we are rerwyl dic begrafn•sondernerner ons 3 pmen*le lyke 
Foin[ al corpxs Examples of appralsal siandauls slen. Voorbeelde van prestal-stand,larde vu 'n muni. 

that can bc applied to a municip# undeaaking are : sipale ondeneming i' k'Me-qtandaarde vir bepa/de 
M st:Indards for jpecific Opes / work. physical tlpes 'werk. fiN,ex stand,larde som vierkanle meter pad 
Nlandar(Is such hers/1, 

as Iiquare meters // ,arred beieer of or re- lengte randkleen ge16. kibieke meter 
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FOR 
POWER 

USE 

ASEA 
4 

»button, current, rectfier 
& furnace transformers. 
Plastic. rubber & crosslinked 
polyethylene, cables. 
H.V. Isolaters, lightning arresters. 
Contactors. starters. capacitors, 
Relays, rectifiers, semiconductors. 
Variable speed drives, disc brakes. 
Electronic measuring & control 
equipment. 
Paper & pulp industry equipment. 
Sugar centrifugals. 
Steam, water & gas turbines. 
Mechanical handling equipment. 
1731 Sole selling agents for Southern Alrica 
1 A REUNERT & LENZ LTD. 

-L-*LL 10 Anderson Street. Johannesburg. 

Branches D Jiban Pietermaritzburg Ci•pe Town. Eas· 1 c,don. 
Poi FlizaoeIh, Bloamfililein. Veree,lo,tal Rimmn. g. PieloiLai Nel./. 
KI8rksdorp.....lf, Nols.,ii:i· Win'I. ak 
8/unert I Le/z (Rh¢des a) Lirnited. BJ|wao. Sallsburv. Oue Que 
Reurioil 6 Lenz Ufric[,) Lim·ed. •cold. 
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sealed lenglh of kerl,ing laid. cubr: metres rock re[,4 4022¢41<iet. leng,2 1/be] gela #tal hui,bedrad- 
bl:/2.1, melr,4 el cable laid, number of domestic ings.else[.9 Initerstrk. ge'al na"we healitwooid en self 

wiring 9€rm6 iuspecled, Ihe number of enqu•neh al· 'n negati:we „.Ind/al d 400, afwesigheid v:in klagles 
ended lo anfl even :i legative Niandard such .1, the oor dic reinigingsdien•! 
absence Of Jillipluinl, concerning /luie renk,val Ne' 

VIce' 

64 The me:,Nuring / periormanre against [he 6.4. Die miting w presahies iwin die hand van 

w Mandard k. howner, of liu uimo• imporunce 11 gestelde siand/4/2 im egler 11:),/*.hiklik inder& 15 die 
le widards are '0 be of my value. Mel,gurentmt Mand·larde d In min wa Mellog vers dIC 

104'1]re, thol ilk /egress .ind quall,Y If ihe work dcurlopende bepaling v.in .[le /.Irid en kw/11[elt w 

410/Jd be determined on a conlinuing bugs. Work urk dal *doen wor,1 of reed, ,[gehalidel i,. Melin!; 
Jan be measi,red by means / kan gcskied dcur middel w 

Icpon :hat are cleaq and meaningful unit prefer- 4 ,©r.,ae wal duidehk en ins,ggewend nioe[ „ce, en 

ab!> nle:Im the wk ag:'Ing premli. resull' virkiestik resullate inoel meet teen -ige guele 
oblulned A repbri 111'y deal with financial 'Npecti prestas):S n Verslae. 14:in 001 finun,aele as/kie 
or may m im phidcat comparkons The problem gaan of fisiese very/ykings Lie: Die problecm met 
wilh repori• i #hough in the reading ihereo[ die ix dat hocwel daar (b> dic lies daurvan) 
une obtainr, cea.,Imi ab to whal has heen doni sekerheid best:Lan Der // berak /. die beherendle 
ihe o.ni./Ing whority 1 noi sure ilial the resi/, yjag nie .ker i Jai da./ ne beter geduen kon 
cou',i no: ],uve been 1/,pro•ed upo,1. The problem 2:wis het nie Die probleem 1,1•: VerNIa¢ LS dat 
45 als, Ihal miln> conip/ers of report, make th, buic 4.0[lers die fi,ut bega.in um te dink dai hoe 
Inibldke of a'•unil,18 111/ /e mored/d ia repor[ niee d/,iiI dil beval. hoe [Uittlyer dit nOOLiwi,ndig 
contains. ihe more ialuable Ihese report• beeonie i 'n belieerm/.le] Ing& wees Die giweey mel 
" # exinlrolling rime 14„Le Tlie aid „aui hisk of de opste] win like Ird,ie word gekle bolonn 

comp,]Ing 9// repor# is seldom rewarded by a deur dic noukei,"¢ de'irle¢' ditars·un. DE, LA SOOS 

Making reading or >.ludy theral Ag Newman' Awn:in' daanar w'f, // nuwe prablem nie 

.-32 inli. M. illi• -Linew pr•blem I ord Wellington Lord Wellinglen ./. soos vill n 1810 van i 
role 's fullow• from Spa :1 8 1,10 [O the Brilph Splmie ·i.in die Bribc Sekreoris vir Oorlog. Lord 

c¢crelar, fiir War. Lord Bradford BT·adford : 

·M; Lord. ..Mi Lord. 
If I ,•:le•,]Fled 10 Uniwer th ma• cif futile corres- Il I al(empled 1/ an,our The 11.„s of flwile corres- 
pondence 11.,L .urrounds me. 1 should he. deharred 1:Undnce thut ,[Irround,; me, 1 shoilld be debarred 
from .11 ler./. busine. 'f eanipi]Ining. t•039 ill ser, ju>, but,••/ex' 01 e.imp ligiling 
I mi: renind rour Lordship -- tor Thc last time 1 must remind your Lordship- for the ]43[ time 
th, 20 long as 1 .min an independ,Ill pONitiOn, I A w king :1 I relam m mdependent position. 
shan Nee lh# no ofticer under my =mnd 15 de 1 shall ae· Ihal no ollicer under my commund 8 
barred b, aiding to the futile drivelling o[ niere deharred by attending lo Ihe ful,le drivelling of 
quill driv, g n your Lordslap's Offa- Irom mer¢ quill di,¥14 m >our 1.ordsh/N Office - 

aliending 10 11!4 fu·* dul -which k. And always from attending to 111, fir/ duly -which r,,and 
ha. Geon so to irain private men under hi,eoin· alwa>% hash/4.0 lo train prlvale men under 
mand th.,1 they ma>, without qucitioil. belil any his commund I.[ lily mah without ./stion' 
f<3rce opposed to th in the field". b¢a[ any force appod to them in the fi/d. 

returns thut indicate in detail parliculars of COm- 0 0//wer wal in del:/ aandui well:e resullule he- 
Pt¢te.1 work enable [he exper, Nupervisor '.0 fon" W Ls. W die deskullige toestal/Der In l.laill 
a ret,xonably accurat"npreKNi,n of [he work out m 'n redeliks, eme heeld van werk,preslabic le 
pul bu' i, af liilt¢ as•!stanci to the ht> coun'i I[or beraa[ maar laul /ie leke·raad·,lid koud 

inspeclion i i an/her me/Sure upon which roo * I//Re L' 'n melodi waarop dfar miskier te 
n,Uch ret].Ince 14 often placed. It " usually e.i• wel blaaigemaak word Di, 1, gewoonlik maklik 
co blull· ilie in'/6.lor / such inspection 15 nor on m wdnneer ingpeks.· K volt>d, en deurlopend 
commu(,UN bus:N und th]N ts 11 cost]v affair' b. lile (en dit 1. hai¢ di,un die inl/kieur te bluf 

63 Eval,1/4 / mults „ therefore necessary 6.5. 'n Waardebepaling ian resullate i' derhalwe 
Dcvialion, fn,m '.he predetermined nor•,s Inuit be nodig AfwykIng, van dle nirme wai wor# P/1 
Lecrt/]ned The „mplexi nwilled is 10 /1 u reason.31)10 word, moe[ her,au[ word Dle iliaklik,Le wy··c 1% om 
turge, diale for the comple,ion of L, parneuldr [a.k redel,ke dne/:11,1- ie +Lel vir die ./13.indelir,e van '4 

17 Newma,i. W. Ji i'. ./ p 42' 17. Ne'in-, W H.I. rit. p 423 
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Where le ta,k IN campleied timeously. rher¢ is 11[tle besonaere zaak. Indlen dic tuak dall bet>d, af/handet 
reason for complaint except ff 100 much Ime for lib is, „ daar geen rede v,r koinmer nie. behal/e inge,d 

cnmpleurin is being /ov.ed for in the first inbtunce. le vee] tyd oor.pranlik toelestaan is Dit kan ester 
Comparisons can. however, be druwn will, the resulla bepro/ wold met die rehuttale behi by 'n daarop 
Dbilned when luckling a subsequent Lask of u similar wlgende gel>ki,inrilge la.lk Die dnel ls nie'n soon 

nature. 1 he obJect is not a 9/em of slake driving slawed/wery e, maar oin cle,gs·n red/ike d/g = 

but merely iii obtain a reas/nable d/'i good work goe" werk "n elke v. erker te verkry Konstante af· 

from every employce. The con.Mant complchon of hundeling van welk van bevredigende gchalte op /f 

wo, k of a satisfactory •tan,lard on or berore xpecificd voor 'n ge/we doeldalum is go,Ne beweegrede w 

target daies is a good reaton for increasing the wor- har be,oldiging. 
ker's pay, 

6.7 Corrilive /clion must be taken as soon asa d Korrektiewe op:rede moct *, gou moontlik volg 
devia[ion fri)01 the bet slandard mmes to lighl. 1# nad:11 afwyking, van die gehielde siandaard /an die 

nill> happen, in d particular set / Circumstances, that 1,8 gekum het. DI[ kan wees da[ die „andaard wat in 

the predeterminsd %[undard 1 unre,ilislie or that un· die heiondere omsiand,@hede ge•el is. onrealisnes is. 

toncen faciors haw caused unsar/i,ctory perform· of {lai onvoors/ne omst,,ndighode die oorsaak van die 

ances Whal I very imponam. is iliat the calie & Inhevredigende [oedrag van .ake is Wal van die uil- 

cae], dev]/t:on musl be aceurately determined If th„ enle belang k I da, die nors/uk van elke af#,king 
Ls not done, correcrive srepr. eannol be 1/ken. It may nict juislheid vasges/1 sal word. Indien dil nie gedoen 

word nie, kan die regle kirrektiewe happen that a devialion lukes place 3, a result of a stappe nia gedon 

problem in perhonnel relation,hip, us a rcvult of prob. word nic. 'n Afwyking kan Oilif.mn as gevole 'ran 

lemq of #Ballon (monetary rewards too low. too wrhoudingsprobl¢me in die betrokke groep. gebrek 

litile jibb saturaction. boredom, M. undue delay in a molivering. {te lie besoldiging, te min werkE. 

delivering of maerial. or macbmer> thar ha,; become bevreding. verveeldheid, eng ) onnodige nponthoud 
obxolete When deviations from the Ntandards met m are aflewering van maleriall, Ina•inerie wat undoel 
not determined on a can/nuing basis. reduced pro. treffend geruak he[ 1 givoli „n ouderdom. W.inneer 
duclivit'/ can lake place 10/ before the supervi,or afwikings van die stanitaard „le d.urlopend bepaal 
heconic,dware / Nuch fact word nic. kan dalende produlttwiteit,/re lank voor 

M die loesighouer d,a• van bewls 14 

6.7 [he prindple of Inanagrilient by el:ception 6.7. Die uitsonderingsheheerbegi•el lienuder die 

approaches the eoninilling fundion from the point / beheerulloefeningl,lak vanuiL dit: sintipunt dul n 

vicw [hai one dloujil not concern unesch wih that mens Jou log nie hoef te bekonuncr our dll M vol- 

which haR LN ///4 0 plam I imptich. ho•n·cr. gens plan verloop nie D,1 in,ph,cer egler dal duar 

that there stiould be d plan. a progr,imme or Ime F'el 'n plan. 'n program or ty/skedule bal wees waur- 

w:hedule alwn,4 whum perfornkince car be mca,ured aan die werkverri:ling gerneet k// word en ufw)/1 
32 und .lewations determined. Such a system does nor bepaa] word. So'n siste# vermoel nie die beheren 

./ wear> ihe iontrolng funcllonary gith del,Ill Thil funk,1004TI, met dcul]1 nie Dit wai Gy aandag vem , 
which require; his attention is brought /0 ha notice word pertinent onder £ aandag /bring. 
pertinently, 

6,8 The prac[J/119 of Ccrlal,1 prlne,ples o[ con 61 Die handhawing van ickcre beginsels van 

iroil incria•e Il: effectivene' of control. behoer vorhoog die doellreffendheid da„van. 

{al ··Tht ,mall fu,8 lat spoil the vineyard" (a) Die klein vossies wat die wingerd bedaf. 

In any grlip of occurrenc. a 'mall number Of By enige aantal voorvalle lan vefwag word dit 'n 
cauves eirn be expecled to grve rise 10 Ihe larges[ geringe aaiual oorfake vir die. grootste /rientaste 
prof"tion of rej,ulls In every ./up on. :al van die ongewenste gevolge verantwihordelik E In 

expect to find workers [liat do mon or the •ork, clke @rcip • d.lar diegene wai die Inceste werk 
make most of [he mitake<. are either exceplion. 1/wer/f dic meege Mute in•,ak.bionderbriliantof 

any brilliant or extremely dull. When for example besonder dom 15. Wanneer b>voorheeld skadc aan 

ilamage / machinery ar vehicles is in•est»ted. masJIncric of voertile ondenoek word, sal gavind 
/1 will be found thai a "nall number ii employees w'ord dut 'n klein ge,/ warknemer; vir die meeste 
ire respon'ible for the majority of these occur. voonulle veranlwoordelik •s. Dc waarde van die 
rences '1 le ':blue of (he primple of watching out beginxel van ie le, op d„ klin wossies la daarin 

for the,mall fox„ lies therein thai ini of our dat ons die groot·de gedeelie van om £5.mdag en 

attention and res/uree, should be concentrated bronne kan loes/ts op die uilkenning en beheer 

on ih identification and ¢ontrot 01 a smull van nurn. die geringe voonalle met cristige :evolge· 
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8/1 81 uccummm with colitim,ing §erious con- 

Sequen£es. 
(bl Con,"I m,nt be exercled at the right point 410 Eeheer moct b> die reise plek /0/Klepa word. 

The *L poin[ I. che place where the 4,011 DI regle punt h die plel waar die ha,ldeling 
lake, place hipmaidE gus several hinG for Resk.ed blewman'M gee wenke vir die kio van 

Choosing the be•.t floint·, of control and comes; die bes'e beheerpunte en kon, dan lot die vol- 

to the following con:!lions : gende gcvol/rekking 
'Constiterable judgmen, p. necessary to figure ..Considerable judgment is necessary 10 figure 
011[ ille he·,1 con'rol poinisina particular opera· oul The be:[ control rointq in a particular of, 

¢101, Importait, „mideramis ,/ picking up ihese ijan. Imporim consideam in ph:king Ihese 

strulegie poll(s a. stra[:gie points are - 

11 ) catching imporint devilions / time to take I catching important devialions in lime to 

corrective acuon: take correelive action: 

(2) practical,/t> and economy m making obscr- 42) prae[,cablliI> and economy in makine obser. 
vations: 9,atiotls: 

(33 prob·iding ut 'as• some comprehenme con (31 providing at leaqi some comprehen/ve con. 

truts thut consolidate and summam large trots Ihit consolidale and <umniaria large 
hk, 01 delailed activities: and blocks of detailed actaitles. and 

(4) securing a bal.ince f[! Ehe con,ro? 0 thax some 241 s¢/mng a balance in the carrol w that 

aspects of the work,uch r huilding a long som¢ aspeel of ihe work, such /4 build, ng a 

run goodwl[. or developing e'ecutlves. will long·run goodwi! 1. or developing execiltives. 
col be #Ilited because of cloqe controls in will not bc slighted becalice of close controls 

other phases". in other phis 
te' Belf control bi the worker is the best control C) Die bite beheer i, deur die werker self. 

The worker i naturally aver„ to corrective Ineu- Die worker iS Vwn nature gekani teen korrek· 

Mirex imposed by others. 1[. however, 1 method newe maaireck deur ander Iweepas. Indlen hy 
exr,ts b> means of which his own deviallons m egler oar 'n metode be,// 0/ r eze /wyking: 
be .„rna:ned. analysed and correcled by him/If. rank te men, le on,leed en res ze.Etel. sal sulke 
such corrections will not only be better but be regs'cilings me stel: heier nie, mair meer bly. 
of mcie la.ting value. wend wee'. 

6,9 Resume : 0:,ce plans of aclion have been 69.0/mining: Sodr, planne van optrede ud 

formul,ted. the necessary means provlded. difectives Rewerk iN, die nodige In/dele beskikb•ar i. opdragte 
„sued and guidc lines provided. the execalive funelion- geg¢e en riglyne veikaf 05, noel die u /poerende funk· 
"les must resm co action und ensure that the end sion.irisse aan die werk spring en sore dat die resul- 
reull, will be in accordance with ihe plans as formu- tate oormkon„tig die voorope.telde planne g[ 

t'12127•722ttl=*Un#* wee: Die opconvolgende ,tappe Ln die heheeruitoef. 

ening;proses Ls: opst/1 'Am /andiarde by <Ir/egie·ie 
yallorh into and rcports on performances. discovery of punk. ondersock en verslag doen oor prest/// be- 

deviallons (/ any, and the taking of correellve action /[ing van afwyklige Undien enige) en & doen w 

(•here necessal) Every type of 3/ion, ,/cretarial. torrek/ewc stappe (waar nad,g). Flke mort hal/e[- 
ancial. Lech/cal. ehealional, etc , determules by ing. bekretaricel. finan•ieel. teenieu, opvoedkundig, 

virtue of its own na•ire the form which Thc perform- ins b:paa] uileraard welke vann prestasie-standuard. 
ance standards should take. how progre« should be sal aanneem. hoc afwyking, eme,51 1 hae korrel:liew: 
med!,ured and how corrective steps should be lakia. St,Ippe *doen moet word. 1/ elke s,Illasle wai„ kor- 
In ever> i.tuation where correcilve action has to be reklicwe optrode nodig i.. mOel die grondoorsake m 

•L•n. ihe underlying caules of the de,Lations hhould dic afwiking vige,Ic] ward Hierdie nors•ke kan or· 

'lcovered. These causes may be of an organisa gan]Salorics en ..ies van aard wees of •en xpruit 
tIOnal or technical n•ture or rn ay spring from prub- uit verhoudingwmag,lukke of /brek aan motivenng. 
lerns in rel.knihips or may be & to lack of moti- 
'..n 

7. CONCLUDING REMARKS 7 SLOTOPMERKINGS 

7.1 From the above viewpoints of the variou& 7.1 Dit moet vir die mee;te 1¢sers uit bosu,unde 

18 bewrnan. W. I. Ip o:. pp. 414-/18 . New,nan, W H. 4,Ik Cit , p. 41+•18. 
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e,pe/, in the field of managenal acience. ii :s clear geqi/nle van die onderskeie de/undiges op dae ge· 

6 gla,ming, or@.inising. co-ordlnatinn, directing and hied van die be,;luurskunde duidclik wecs dat best= 

con,rolling the work af oth,·r /rion, Ls an integrated die heplanning, organierine. koordinering. dingenng 
pruces, th# lakes place er should take place con- o heheer van die work van ander per.one. ·p gein- 

ti,luou•ly. [I „y elemenl „ managcmelin i. defccliv¢. tegreerde pri,Ae, is wa woortdurend plaaspind & be- 

the end irbult of a manal.4 effor' must ne:ess.]ly hool. plas u· Iind. Indien enle eleniern van bestuur 

fall chorl of expectalions A mere knowledge of the swak 16, meet die resu],aal van die b:sluurder se 

Frinciple. d techniques of management dues nol ragnig·. noodwendig kortski¢i. Ilote kenn,6 vain b 

.....ily Insure success. T. manager must. acc· sluurbeginsets en be.•tuurstegnieke verseker nie nood· 

ording w Allen" be ever mindful of Lhe following ilandig sukseE nie Die besluurder moe[ vilgen, 
requlremen/ of sound man•gemem Alle,119 e# Red/// wees aan die 08/6 ver· 

ciste:, 

• ikill m .1,3plicatian of management techniques: • behendigh:id b> loepassing van be.luur,legnieke: 
I construc[.c panning of progrebs: + kons,ruktic/c voortuitgang noe· beplan word. 

• Ihe idi,ptalion 01 ihe organlsalion on a conlinuou, • die organ/// moet deurl/pend aang/pas word 
bN.is to ensure sound growlh om gesonde groei ie bevo•der. 

* conir<,1 musl lie meaningful and goal orienclied + beheer moci betekentsvel en doelger,g wees 

7·2 Above /]1 the mager 1/eve, he mindful 7.2. Bown.[ nitic die be•[uurder gedurig gedag- 
of Lhe fact 11,4/ he „ dealing with people. Ile iS tig daar/an wees dal hy met Inense le doin hel. Hy kan 
advised to take note of the following hints laken perus let op die volgende wenke geneem uit „Exec/· 
frnm ··Execut,ve Repon. Intern/ional Management R Rcpori. Iniernalional Management", Mei 1968 
May. 1968: 

··1.earn 4/ makes ,// st// tick .Learn what Imkes your stal,ick 

11 >ou w.0,1 0 gel the /" out of your Ktaff. Lry ]I 'u wani (o pe[ 'he mosi out of >our staff try 
tu underquind what makes them lick Then, >ou can m undersiand what makes them tick Then, you can 

mu:]vax (hem. Employees [all into w main rhiycho. motivate thcm Employee9 &11 into yx main phyoho- 
logical *uu/, S•y' Americak Kirk.West Corpor®on logical group. says Americ.6 Kirk Wesl € 01 par •- 
in Management Cros'·Section'. 'th:e are listed below M In Management Cre,-Seelion. TheNe groum are 

4 ine advice on how to irm each one : 1,[ed below wi[h some .... 0/ how lo Leal :aill 
one: 

• Employee who Keek, 4(curity - eaulious :,b„/1 + Employee *h,1 xeeks securil> -- caukous about 

nuincy. hcal,h and opinions. plans b day In ad mon©. he,Ith und 01„mon, plans hi day in ud 

w.ince, seek, adVLCe. frequently never takcs chances. van=. seekNadviee frequenll> ne•Ir iake d•s 
Don't thm/him into a job cold' because he 6 100 donA throw him inlo a job ·cold' because he 1, 

insecure 10 11]ink hi:, way Lhrough it Re-as,„re him too insecure to think his way ihrough it. Re·assure 

often. him often. 

• F.mplokee who want·. perfection-mukes grea, 6.1. * Employee who wanis perfection - mikes great 
crifia, 1/ do the job rlghl: ked, on his a/omp sacrifices I do [he job righl, feeds on lib own 
1,shments and (hinks no one elie can do as well iccomplishmen! und thinks no onc else can do 3. 

Challenge him wilh difficull ta,ks, for he will sue- Well 

ce,/ under pressure. Alla· him 36 much freedom Challenge him wilh dilricult tasks. for he will 

as you can, succeed under press[Ic Allow hm as much free- 
dom as yiu can 

• Fmplibiee who ne/. airenlion -may shower his * Employee who needs allention -may shower his 

superior, with Bilgestion, and will argue a! lenglh superiorq with suggestion, and *111 argue vt length 
to ret his ideas acro". if given too liltle at[ention, 10 0 his ide@& aero,3.: If given 100 little atteation. 
he may slow down his production. he m# flow down his produclion 
Complimenl him Un[,1 he learn• [o give his col- Complimenl him. Until he learns to give his coll· 
leagues ihe centre of the ·:tage when they descrie eugue>, the eentre ('f tlie stage when they diene 
1. he is no! considered good management marc- Ir. he is nut con•idered gond i,ianagement material. 
rial. 

• Employee who loves re.po„ibility Hke, to feel 0 Emplo>ee who loves responsibility-like, to feel 
indi,renxible and #Ahes *he boss would lea'/ town ind/Fmhle and wishe, /e bogs would leave 

19 III• 1. A ; Up I. p, 16. 17 I. Allen, L A,op crt. pp. 16, I. 
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he could run Ihe whole show. town w he could run the whole show. 

3/8 ive him re,pi,nsibille but elear!, define Ihe li- G.ve hum re·.pon,ihil,ly bul clearly define the lim- 

/5 or h[% authorit>: otherwise he will stcp ini• i# of hix authority. othe,wi.e he will sip inlo 

Jur 'hoch at the m.f lighest uppollini'. Hur .hoes & rhe slightest opronunily 

mplo>ee w],0 seek, prestige - tries to keep lip * Fmployee who seeks pres"0 - tries to keer up 

Mh the late'.1 developments and wani to be witti [he late.[ developmencs and wani 00 be 

*ugh' ar, expel -11 00 every question even Ihalight an expert. will answer wry ques= em 

if he Ls unmformed aboul il: ming'; with pcopk if he i, uninformed :lhoul it: minfle, with people 
abie hlslevel above hi, level 

Make ]11Ii, feel in,partan[ The more essential >eu M•ke him feel imporant. The more essential you 

make him feel, the beller will he hix work. make him feel. the hetter wil[ be his work. 

I Emplovees who needs appro•,al -.unts w be led + Employee who needs approval - wants W be 

by eve'yone. Including straneers. and '"erline like' by everyon• ine]/ding stranger. and some- 

neglects h., dutie• [0 hclp othe„ times negkcls his duties lo help orhcrx. 

Handle i pentli Haret cril]cism will undermin¢ 1[andle him gently. 11/rsh criticiwi will under. 

him and render i valucte„ for u month". mine him and render him valueless for a month." 
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Plan of actilin for king range planning by a City 01 medium Nize 
I}Ul CTIVE : 10 Jecerr•Ine the need for municipal work' al ' 4ervice4 fur ihe ens'llng 20 vean In .' con,ir,ulng h•sl• 

and huiv ng dui ngard . 1 mi ld %#/5 . inem' I p repail IneLtive plan• of aet.tin 10 -/ me ne,d• 
I inl when .. i.. 

St[RIFIT AC l,Vi·ry LIAISON AND CO·OR]UNATiON 

''ilin.:iries rk·Le"rnine the final boundail©. 0, are (a) W. adjawnt/,icarb• local autholl 
fir I.' a .lan will be DrepHr:d ./ reprd (o tbeir plan• for el· 

[•;ln- 

I. With liller .,!horiti• (provincial 
111!hurities, i. .Burd . matler• oi 

Drillcy 
1 .lih reg']11] plal". bodl. lifflo>I 

2 ..11.tioi M C:'tion .)' 41 itair.i,ci <,Ike J By muricip. 41Lpartnlencs .u,u.,]i> 
<b) .Lon o• a ¢unlinwow, balis of [I WILI] {ilivernment Stal... Ll,|Le 

rele•an' .la. <K Pop U.i• Srow# 
.ii' ciimpleted ir]IL'. 11. (c? Wil organ,sunon, making s,rail'r 
n.,••her 'if ili·.ellinE'· fla14, [li•,]r a-ed ur•2# 

for bu'lnea purp# noor area for 
* .il purpo# wiler con•unip· kh Wah Pri#,tles and jther bod,25 
Il,in. eleclricity «insumplion. nurnher Iliat u,ider:ake 'conon,Ic· 4tuilles 

w.1. lieers.. etc. 

(cl IntcT,recation of 'he abevcmenrioned 
d.im und digi·over> of trends 

3 P./1/ 1. 61 Awer"Ining al,J nwasuring 31 're#M 'd, With L' wn.h p 'lve[•Ch 
1 I . ne't increa•e i. derre.1.0 up [i] 

phinning Jale h'ving KILI' re.. tu bi Wth .pal·m. :f Cur-unit> I>e 
tacto-/ Ihat s.nulat: tawnship de v.opmenl in r.ard ,/ 1 ••Ill. pol· v¢](}pmen, 4. well . olher forn•R of IC> 

de.cl'J 'le= 

hi Anal»,s of popul: trin comp,i•,1. 
aLcur£!Irig to Intarne gritin )iligi.I 
grl.1,• 'Ind .1 111! ./.P' 

(c) 011.irvita•ive'Y and Qualitativelv de 
termininK I needs o: each In re4 

Fe,[ ef heusinjl, mui- works 

4 Transp••[ intl Ir•11,(· 'W ',I) •'ril•Inl. /.·/ InL[L';=*.* fal .. ..allon:,I a•lharnics m re of number of Ileencd ve'icles - *Ird I * I -I wefi i• av•r.,ge riumber of 'L•h cio. 
rer lilli rb) With S A Rallways in r... ... 

pi,xed new lincs und ./ 
(b, A,ciri:,Ining direa crl and Inlen.il . ••pa/%10. 

.... Ilne% 
. tr inc ni,w 

r.fi pubilc /' tran'. Asa·rilirili,g devel[,pment P.[e••1 of supplit. 
rublic ..... .stem. di Wilh prn,incial ..... . rewd 

. hilt'w.> . De[£ .mand phinning 'a, 
rn,ning fur public tran may i.fl. en.·e •raffic Ilnw 

non iii lhe ligh, if cond•tion8 that 
h.1.0 Irinuenic thereor [el Wit], neighboi,ring 1•,ul author•li- 

In rcgaill . 1•ei: own h./.a> p|an· 

Mun .ind .col. r> road Ag·/·r[alnin. 11> refer.ne'· to 4 ...2. I.i) Willi [,iw]™hip LIL'•L|ope' n.tw/rk. goill:•,iphied' f.,clr• ca•i 'f lani, cic i 

hew pl-ble g•Uall,in for new main and i. Wilb t,Dwil .Ln' I•iii*. ri,a,k. dk,i .h regi,inul C. a 'he planiwng ex LL,hnrill. 
i · il•. r.ad• ,/Ild be wi ...d :i w. 
as 'c u,imb:r cina L.P. 6, in'rchd..C' 10 With pril./al pl.lining aL'h/rity nec·...ary [. fac,][lal: 1 ./c ./ 

..Ilh neighbow,Ing I.J autharltieg 
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Plan van akxic iir lingtermyr,beplanning deur 'r, mediumgrnotle blad•owerlicid 

DORI WIT : Om op '/ deurlopen<te ,;ronds/g dJ' behoeft' aan munig palo werke er die,1410 vir die vii Ipende 20 J- te 

bepani en. inet inal:,lame van heperkle finangieringhbrnn•e. effekliewe planne van aktle op le sa i,m •aardle 
bchwfte' ie !,evicd• Mi,• huile lint,laan. 

./. ONDERWERP AK/,WITE, SKII<FIll EN K....INASIE 

Gre,™e Repi,il finale grente van .bid waarvii,ir 'a] Mer a,•grenNunde'n,ibygeted pluslike 
beplan •r,1 ••Ile /11 ,)p.. 'I /ille /11 

bre:dinpoogmerke 

(h) M01 }iner gesa• (Prewnsiale Ower 
h./ n lerband n.! bele.....5 

(L] 'reel,%liplagningsorgan,usics (indien 

2 Stat:5tick (a, .keppinx van ci' Buro van *# la) Munidpale d.•parlemi•Jitu i,riderling. 

fh) Ir,ameling op d¢i,r].]Pen• ba,is un (bl Mel KI •rsbor' 6-ar 'aristiek 
•r•saak] ke grg•wens. b>™®rbeeldbe- 
volkingsaanwas, &eboue ilpwNig {met /} Me, i}r./!sa5!es wai go©ng//c op 
klauiffiknMe in * woonhULNe. nani• m.k 
wii,inite]]c, vloerruimtc vir sake•r] 
cmdes. aoerruirn/· vir fabriAN,bel· Id) Mi, unwersiteite cn ander liggam. 
t·mdes]. waterverb™,k. clekl,Lek wil .nomiese sIed.e, maak 
*crbTuik. ge•al vuilgoeilverwy. 
eringydlen,;te *er. kliniekbesocke, 
hili[Joteekl>¢50ek, geligensieerde ¥•ir• 

[c, V¢/01'Ing van bogennemde RegeW•a5 
en neigings geopcnbnaT 

fal loorxpe•1,1/ van lockom/lge b¢.4.1- 
* •n neigin' 

3 So•olking . Bepali. en me(ins 'an iendcnse, dit {a' Mei dorpsoniwikkclaai' 
wil 4 9010 .nie of 'iname toi en 
„ic, bt·DIanning*urn m' J'amilme .#Ii D. r.rnent val Gcmecnskaps- 
i·dn fakier• watdo-pbtlgting€riander hal] len rs,zt• te van behu]*ing&· 
vo•nic vRn •inlw,kke•InR &1]muleer beleid 

[b) (}ntleding •an san.... in inkom· 
'tegroepe. ta·,[grocpe Ii' ras••/Depe 

(c) ...1,1.itlewe en kwalilatie•e bepal- 

ing •an b•href• [el ophigle un 
behu14 ng; 

munhipal: wrrke en di#/ 

4 Ver/le, en Verkeers- i:" B:·pal,ng vurl n.,to lenarn' afname la) Met Inder.....rh•le Ln "/'an. 

,',le, in ... .Illensicerde voermie ik met pluing van .ki,]e 
..dde]. ge[.Dertule per g¢%,n. 

(h) M• 'iiid Afrik,innxe Spnorwec . vcr· 
bi Bopaling van Inngt./ e·Ii ]nt·n5/& •Da]•J IT,et he(1•i#Lwe ir/• . 

van verk:Irs'li,L·1 uitbou n' •al bciIaande Irajekle. 

k) Depaling un ontwikkelin•poten.. I Mct publicke 'ervoerondernemers 
van r Lih]•eke ver•oerstclgels. 

Il) Mei Provin.. Owerheid in verband 
..p.. 'un *B /2 publicke %1 mel hoo**lanning wat •erkeers- 

•our in 11& van om*Uind,8he(le wat •1 •·I n,}i, beinv•ee• 
u•k. daarop het 

. ..1 .ungrenende olaa€like owerhedc 
in lerbnnd mci hill hi'/fwls.plan 
ning 

5 H,ind en Seknni!:re lepal mel wrw·*ing ne 4 hierb•. ge,i· irA Mel dor.:ler@ 

Padne=werke grafie fak... gron,lke•[el eth, wal die 
mne• ge•kikie liavnE van nuw. hoof en ")] Mel dorps· en streehhplannil]:sow 

ei·bele 
ck•,1./. paa. sal w.24. welke belta. 

de 'laic wyer gemank mne, word ...de /) M. prov'ile bertanninKs,Kled' 
hi,wilbrid en adr,1 11111 w,%el,lar• nod,1 
om *ler beler te •aat 't• Id> Ma n[,b,irize .as],ke 'werhete 
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Na SUBIECT ACTIVITY LIAISON AND CO-ORDINATION 

. Busines, centres {4} Derermine [ho localit> ,>f :hc •ariniw• 1.1) W,(h [own./ d•volope,• regiona] and communilv bus,nes' 
•ent= ,}ur wi][ lic necobary . bey[ bJ Town Eind r¢g„ina[ plarrnin• nuthori· 
cater hir the reqi,!rem.·1,2• er 9* 
per. •• well a5 ihe in•u£nce that 
:he ereati[in of addiaonal cenlres will [Il Varn>u' commercial orgnisatio. have on existing c¢ntre' 

fd) Pcrsons . bille: maki. studie• of . D.·Termine ihe fonn 'hat retail trade hopping patlerrl will late . wel] as •he demands 
whILI, will be nlade upon [he local 
tillhorily in r..d to parking. traf 
fle flow. elc 

7 Townihip development la] Ahe•lail I. Ililiry of local luillor I.,J With fown// d./.pn 
ly . supply e•·Ilial %Crl c.·' al 

well * th: ability af neight,O•-Lng N With neighbouring municipaliti¢s 
local authoritiex ti, dJ likewise 

cl With persons ir bodi• eco· 
(b) Di€over faekir5 thai will .... nomic stu,lie• ler tol,nihip de1•i 

r... .wn.hip devil'].nt i,per, 

W Aerlam the dket 'hat ihe avada 
bitily of a [arKe number of ,;acal,1 

residential prcmi,eQ in an #lini•Z 
or neighbouring .unicipalih wil! 
h.]ve on own development 

8 Water supply . A•re.In whclher ex'Ing 50urceg (a} W. .!k su.liers in regard io ihe 
dre ..idle Lo 'Ji.••de fo• fulure pos'ibility of provid '12 Elew $urply nee[1% Poin' 

. As,crtain 'n which way and to what i. With Department of W•ter Affail . 
exten, M,1•!ing wiure·e% In•it be auE- .... to 'olicy re re·u5/ or waler 
mented if neressRry 

. WI,h 'SIR. . teel.Ie/1 ...op 
. A'ce'lin whel. additional main men,s w.in Ihe iphere 01 (b) aliove 

%,Ip•tic• will be ™quired and if 90. 

what (he work %vii] cosI 

power •upply a) Auu¢am whcthr els,]ns •ura / (al Wth Elcitricily Conirm Boaril I. r. 
4upply are adequale in erder ..0 :rd to mat[crs i. vidt for expecte,1 •uiure policy nee• 

i b) Wfth ESC(}M in regard to bulk 
•b) Awer!·kin in which wa• cxliting sour- upply 

c• of supply can be au•menled, if 
ner·essari ..1111 rete¥;int au.... 1/ re. rd . 

the M A'cer(all wh¢[her additional ina•n iype of, and,imes Tor prn,enta 
NUpplle5 WIll I !,or• of (el¢vilion neceigary and Lf . programmes 
how much th• work will coi 

(d• Determine 1/ which Way and to what 
eNter,1 ch.Ensing lure mode, of 1,/· 
ing •inlrod..ion of elcvigion) or UM 

made of competitive p./.ts I. 
example dume•tic •s) will in•uc•ce 
future demacd 

10 Sew'age (a, 'Im.In [I .1. cxten[ out.1 fia) With neigliboUrin• mu. cipal,ile, that 
.en an' pur,Fical. works can be can shari· 1/ a regJ01/1 'cherne 
augmer,led /1 cater for additional 
array or me Inor' 1/tenw. devel [h) 'Thi Deparintent of Water Affairs re 
Op.= Of '*Ig arca• a. ..It policy .pects the work wil] co,t 

1/ 
{b) Determine whether Prnyincia] 

prop©,ed aulhoritie' new in reNard to 
'rea& for development • be ..cd iiv•rall pla•ning and polic> c•,nsid· 
by the erationM i• regard •o th• plae,ng I 

c•,iting reticula.. and if 
.,1. i. which #i#lon 

..inner 'hese wor. a•eas 

c.,• best be served 

(e·) Inmtigate pessible ..ble §]to• fw 
•ewerage purificalion works and ac 

quire Ind wel[ ahe. of dele!/Imen•. 
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No. ©NDERWERP AKTIWITE' SKAKFI ING EN KO ORD[NAS]E 

6 Inkoop5encra a] ]»aal wi•ke sireeks of plaail ke in 1/ Met dklpht'glur%. 
kleple'le n,id,z %E,1 -les "m 'Ill 
beste aan koper; .e beheefles Le wini· (b) Dorps- en s,reehbeplanning./w=i· 
4,en en die */ing W;It 84 hede 
pi•g •an nuwe senlr.i i,p beitaande 
..1. lai lie •t) Ve[%ke]e qkckurner& 

(b) Bepaai die vorm wat dic kli•handel (d) Initaniles hal studius van inki,1,- 
sal Inneem en welke # dil lan dic •en,•en•c n•ak 
1,[aas[ike ewerhe d •r] t•n op# 
van •arkering. rerkerr•loei, en' 

7 Dorr.t,gti•' la) B.*I vermoe .an p..ike 'wer· /) M·[ ...,gre•. 
hcid em in nood*ike die.•te te 

voorsien asoel. •ernli}enN v.in nab,ir· Il & buurn,un,&,palne,Ie. 
le plaaslik¢ bell. Im d ./le te 

d(len I & n.•angic, wa• ekon©miese lu 
I. lir dorps'tgl•ry maak. 

'bi Bepaa] faktore wa[ •orpstigting be- 
voider en/of verlraag 

•cl Bepaa[ uitwcrk-alloorsien#.an 
great ...2 won/per.el anngr.n 
sende of nablri. 11",ralieite 'P 
cie on.·ikke] ./ 

R Waier,o•rNLenin. .) Bepaal . bes'aande brenne /0141,}+ {a) Met 'rootma..:skafferi I•sake bulle 
de i5 on] in verwagr' behoeflc• le uilbreiding'moontl... c, nuwl 

•00-IL. ¥,lu"hiening•punte 

. ..a] - welke wyse en in welkc .) M. Departement van Waterw= n 
male begra·inde br,ini• langMv•,1 knT, .•rband me[ beleld L..ke herver· 
wordindien nodil brulk van .;itcr 

(cl /1 vas of bykernslize h./.ings [c• Met W... R i.ake tegnie,e oniwik* 
nod' i.[ word en. indien die .ela[, 

'C[inA 

'F gelled lan (b) hTerbo. 

I 
r 

. anneer en heevee[ dil sal ka. 

9 Kra.ooniening la] .p•al of be/nde bronne vK,[di•en. . M. Elek-/.beheerna. . /. 
des Drn in ve•waite behoeftes te b.incl ..t belcids2angel¢enth,de 
veor'uer, 

b le, Evkon, 1/%ate grolitmaalto.Lier 
(b, Be•aal ep welke wy• en,n weike 

mate beQt•nde bronne •a•grvul kan [c] Met 'Werh¢,diliggame In .erband me, 
word indien ned!' a;ird en tye van beel•radio-aantiled· 

{c} I¢I vas of bykornstige hoefleidings 
.... sal word en' indic' d. geval. 
wanne¢r en heev¢el dit •al k©' 

{d) Bepaa] on welke w>Ne el ]. welke 
marc veranderde lewenywyse• i• die 
..01,14 (in40.ing va• beeldradin) 
of .bruikrnakinz .Rn Inededingende 
produkie ....rbeeld 'lishoudelike 
•s) reekom-ag Eann bein- 
Vl[le,1. 

10 Riolering ia Bepla[ m welk' mate be,[aande hoof- [al Me[ naburlge muniglpalltelle lat in 
leidin' en suiwmnEswerke verandur '6.,·ma: kan dee!. 
ka• word om grater gebic•e of Re 

b,ide wal Int//s•.wer Intwikke[ I. M• Deparlament lan Water-se i. 
word. te bedien en wai dit . kog. yertwind mei belll...... 

(ti, Depa•I welke geb•de bcoog vir ont a Mci Pri*ins,ak Owerhede in yerb•nd 
w,kkcling. Itc deur be56,/n• net· mut beptanning op breer •lak en be· 
werke bedlen kan wii,il nle ./ [/ •©orwu:ings vecal met betrekking 
wolke ww¢ 'ulke .bit·de dill= till '1•sing ./ riool. ke. 
beclic' kal w,rd 

& 0#Mek terreine w. rn-nllik . 
sklk kan wee5 'Ir •ui•en. erke /,1 
./. .Le ..L./ bel. 
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MUBIECT ACTIVITY 11.[SON AN) CO·ORDINA' i'N 

11 Refii%e rem* . Cali,Jille thi quantily If refu. te be no Wilh neighbnuring or n.•by lowny 
limoved in c. inetre• ,r, arder to #h */ •rublerns .. a vie,• 
I= i ta in ill r 'ze of depos,lin & •ites. . p&.le co·opt·ratio,i Dcirinino 'her r Nuch sib,4 Rhmild be 

Ituated -lb le regard tu [»nship '10 With * ations *t have •pme,it Ii[readi Ind whel Nuch * been :UCe#.ful luld in be made .1altable purt,/4 pro•¢'sing 
refuk 

[b), A.er:a n 1]. con,positio,i of refu• 1, ) W.th wriship ,]eve[opers in .Jer 1,1 having regard i. chang,ri• liling .1 determine wht·re /,1,1 when A le, . felec:ncal need 'Ii,v/§, tinned Fool for refuse r•moval will ar14c 

. A•ce'lain I. what ..ent the partial 
pri•r•ing cr [-•atmer, of refuMe and 
ruhb. Inn red,Lce ..· volume 'herc· 
ef and whether such procci.a wll 
he I·/(im.al 

12 Parks Ind R. al],in I] D:iermine wher. reilin[, 1 areal a e . w. Pr.milel' and i.h/r 
k·,4 I lic e%[ab],shL•,1 Jn' .lich 

author,- 
I L, Wlth a view b hind nalurally I€nd Aelf for the .Janning . d'el· ... 

i,pmenl /•allonal .es and open 
.CeS b) .. adji,ining or nearby 

lie. municip' 
i'€ga-d [Ii (b) D.ermine [.Ir planning in r./. of ihe pro- va:LOUK F-/ 

Id'. Ir. Irs, ./ nature and exle. 

er 'he =lut,/prl and recrca,ional 
acliv (id which mu•t be calered for. 
dig nguixhir*ween inlramurn! ac- 
1,vitiek (e·,irnmunal hal]%. recre.Iion 
h.'lly> 'll. ./tram/ra) Ictiv'tie' 
(spert, field&. swimming baihi etc.) 

I, Driermine Ic .re•• of park and re- 
ation .. required b> reference to 
./ivemetined lee. 

I Cerneterle and ...dior '1) Deterrn ne .lih the .id of Popula[Lon .th :Idjoirung pr p-0.eetion and dealh ™t• Ar par hilh ne,ghboluring .wils 
vm,la, 

lou• rapulawin prablen, with a vlew te groun hol much co.operation 
lan,j will be •quircd for burial. lar 
iay 16. next 75 year' and (0 wh,al 
c•te,11 prnvi. u • .4•uld b. rrade for 
cremall„ns 

I Inv.tier' Id/1, ..for c¢rnetcrle„ 
and .ccluire ihen, iline.illv 

14 Libraly gerv ecl. and mur,- '11 D.Irminc t. Imlirc and .£,pe uf (a, tpe ./b libral previncial 
.•nltch by reje-c. e Iii library servel .lih 

a VLL'W 10 pii,JUJarion pr•i.lecti•5 Cil ....in and /1./. 
I.,4,!re 

f.1 Dchermine lhe .Ost .It314, •le for fbi With 
w,11 a' bil·4 fur *·duca•ional [he various brlinch auth©nues 1/ re 

p.li,1 te 
Ibrdries the Iii furilier :dutati-1 fun to which .· Il I. libr.iri•s and fur,her lib•ar• 

10 •hich ex 
tcni u• an he /6,de of a m# 
librnrv . rvice 

15 Publi. H# . Delerni. Ii• r.4¢wre and .ope af W ']I %tair 
ilivir••ninrn[4[ gerv]Ces Departmen• of ihealih Public ....h 

Jilpcc- In lioils) in thi rewd Ight 'E ie an'/pilld pulek Iliaitcr' 
lownship d...... 

fbi Dete•mine the na•ure and Ncope of 
pi,Mnal beal,h •crwers ibealth visil•, 
Clinic 'Ir./. etc ) in th. ./ of 
lin(icipaied popula,ion grnw• and 
comi,i,•ition 
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INDERWER. AKTIWITFIT •:KAKELII·[•; EN KO ()RI)INAS[E 

11 Vuilz,>cdve•wydering I) Bereke' d. kilbieke m.·Ir vuilg,k•,1 Idl M.1 a.nitre[%,idc of natilir,ge dorpe 
waanoor storting,terreine Ke,Ina m•! dies¢Irde *]enw met ilic oug 
mnet wnT.. bepail - .ilke lerT np moon,like Namewerking. 
cint· geled m•r wee, me• inagnaine 

val dorps[igling./ .anneer gu. rer (b) Mci nilansi.' wai reedN sukses be· 
reine •ar meet weeB. •nal hei inet die gedeeltelik¢ ve,· 

werking van vuDg©ed. 
. Bep.1 wat die *arnestellin% van die 

vu#cd .• wees .ct inagname vnn fe} Me, di,rp4tiglels ,}rn te kal beaal 
veranderde •wenNwyhe (el•klri,!• waar en wannecr die beh,iefteR aan 
st#e. bikkiesk/. eml dir dier•tc.al entstaan. 

(¢) B.·'aa] in wc[ke mate die ...1.like 
verwerkin• of behandeling van vuil· 
goed en rLimmel die tkltille 1:ubleke 
Inaat vui]Koed ul wrnlinder en of 
qulkc Drosess: lonend :al wees 

12 Parke •n OntspannLng ' Bepaal 'a., w(>.i]•.bletle ull•·12 . al #t prounli,le· in ander /Kud' 
word en -elk. /·billi riaL,Ii,r|ike tel '®iglv v.in b.larining •al 
parke ./1•pannin•'[•rrell' en o[. Streekspaile 
ruimle• '11 u,Lmadk 

lb) Mot Jarigron#liu ut nahur. muili- 
(b, Stel vag [en ./Nigle van ve.killende •Irallicite ten OP.. 'an h,Ille he 

ra•e•reeDp. die aaril In die ernvang rlannI'l 
van die 'er•kiI]ende srnrr •n an' 

.nni.%,iLI,wil,le w./.]Li. dadr in 
die Inekim 'r, b/[,eflu *Jil hi··,1,1,1/. 
0•erske, [Ii'%en hinnemilur. Iktiwi· 
tei,e (gemern•kam.ile ill• Inning•- 
sale• en b.lite,•mi,une al,Tiwi••I' 

. Bcoall grnotte v;kn purke en dint.an 
ning§terre ne ben[,dig aan die ./ 
van bevolking•r£,ek•les er. behoef 

n Brgranfula. en Kle M Beriken met behulp u. b./.lim Mci :,anKrensencle of natiur,Ze Jolpc mel 
mitor.urn projeksic en glerftek(ieT. vir 'enk•i dle•ellde,1,•b•eme me[ die 0,)2 op gme 

[•de bevolkings'...e hineel gr•nd 
.ned!' sal wi}r,1 'ir ..aill./. 
Ines vir Q die w,115*7 pur c, 

welke pe-senM•e un veraswng ge 

b./ sal malk 

(bi IndeTs.k 1,1[winll,k. ...e .Ir 

eine •ir bepr&#*eleindeg en 

kat di[ belv. .1.' 

11 #110(eekdien•[e en (a] 11•re*cn die .1 ird /,1 4'nl•d!16 v:,• di,· Met Prov,illile fli'Jiolec•liens ten 
Museum bibJ,o,eekdieng .];11, die h;,rwl v.]n be oj,ig•e •all •aroewerking •n endur 

velking•r[,Jek% linge bulp#in, 
(b) Bepaal de mei·q Kclikle '].]te vir 1,1 Met i,Dveed,ou•411. nansieN ten 41. 

di: p]*Ing van dle hoofb bi,0./el 41,lte •n Illbe[,Jng van omo-n 
;ruicJm el tan die ,crqkillende tak dig€ 8*I· van li,bliateck en m• 
biblio,ek. en rn weike Tnali· van 'n 

reiiende bibl.'eekdlens /'brulk ze- 

maik k.11 •or. 

15 Oilenbare Goondheid 1} ... di. aard Iii ,imung van 01]1 %1.·1 Nlaa•sE··4£'ndhei. ten ops,gui vall be 
ge'ing.lens' [gcs,indheld:in'pel,4 1:· d:.1,•kle. 
le.• n [le van yeraamde .Lirm.r, 
..... 

{b) Be•Gl :11/ a.tid e. anwang van 

•inlike geR.indhcidsdien•c le*/ 
he,d.dien•re •.etendhel•Ixbe60eke.kli 
#te, en. > ir 1•g van *. 
t. bel...•.4.•·]Illg 
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If, suBIECT ACTIVITY 1 IAISON AND CO ORIMNATION 

16 C,wh,inproleclien'e./. 'Ve'l.* •nd ],rev2nli•in 'ind 'Inbu- 1. FIrrfighlia' an,1 pre.... amd ambu· 
1„•CC %.cr• I.'•e .rvires 

60 Del·,mine by re'len. te antici .With lilighliouring Inunil'.iles ]I• 
.... /in•n%'ip deve[/pmem 'e need rega•. lo muiual ..iSIan€C linder 
fi.·is •y•e of servic¢ i. re&iden[Jal ni,rma] co.,in* as wel• as during 
•r-•, bi,sille• nreas and indil.Lrial 
area 

. .. " Defunor Force in regard . 
(hl [)cferm].e the rn,ixt ./ble .i[es fir he[. durina emer0cncie8 and also re 

main and br,inch %* #ics on equi.ment 

I) A•emain ./ type and co* of bui[ 'c) With J•,cal •0]un[ar> organisation' 
din- egill,nwril and lahnlir ™4,1,red wi,h a •iew to coordinated act on 

during I state . emergency 2. T.le L·ent.. and ale'ent ..... 
tion 2. Ir'. comtrol Ind ./cident 'reve' 

lion 
. Underlake /*e '•int& and 5,ud> 

i"amr •nw on c,-t,9unus baws 'th p•ovinLIal trame aulhor'. in 

re'll to co ord·nan•n and uniform 
. *•. ... . slud>·ng 'he dall law enforceme' 

41 Plin icad ..·orks inlerchangeN, (b) W•h lirighbnuri•g municipall'les 
parl/ng arcal e'. n order to ./. wh a view to co·*un 
unt,Lip•ted •rn/c prlible.s 

. E.cational programmes for children 
.ind .i[Illti 

17 lousing la Dete.me in th¢ Iight of antie,Pated ia, With Deparment 'f Cummunit' ]le· 
Porulation 'rowlh the number of *rneill in re•rd to .idaplion, in 
familie, io be houicd will. the aid hou•ing ... i ., 1,ght of chanK· 
nf fun. rro•ided by the State •dis in• cond,[!Ins 
z]ngul•h between econom•c and sub 
•ionomic holiwng and :./ain hou (10 WILh luge build],ig contr•clan in le· 
•ing need• for old a. people] •rd ¢,i the utili•alion uf indust,lal· 

- bu,]ding method' 
{h) A•er// which arcag arc .... 

for .......1 of to.•ship' for 
1.,Ism, ],u•pii.' having regard 
. I. price .1 t. go,ernment's 
formula for ih. fina.ng of hou.g 
proJeclq 

fe) ObIain State funds and pur*se 
1.ind for housing purpoies ,imeouqI. 

18 .rgo=] and emce =- 1/ &..£i.,ei,•ang of personnel nee' '. With Government hedie' in regard ommuda'ion .„ th, light of population projec!'06§ . ser..i rendered on an and agency th,· ncc.! f•ir supplyiiiE Ille abevc ba5ls Ip•hlic health: Bantu ,Mair1, 
menlioned service, moter vehicle ]=. etc 1 

i. Aicertain . whuch exte. mcchan,% [b) With manufacture. and *uppliers of 
*. /11 J.•Uence the na.. Ind labour ..ing ..... and devil 
ne•d for additional personnel 

•e) Delermine the fulure demand fur ..· 
ice aoommodati•n. work5hop facili· 
tles. etc as and when scry,€el ¢•pand 
;ind addillan.,1 person. is requirel 

'd) De•erminc :he most suitable sites .r 
the provl.ion 'f accommodation with 
I •iew . rendering an ./cient ler· 

vice 10 [he public 
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No. G•DERWERP AKTIWI'l'EIT SKAKEL]NG El .0./.1\l AS' 

16 Burgerlike ../.#/· 1. Brnndhe..* en VooA,011™,g In 1, n.. ry..en .or,„imiliz e„ Am. 

die'l Amh,ilaMdi,!1•le hi,la•idlen·,ic 

I' Be•nal. 71:1 verwy'ing M Ve·Wagle 110 ML•1 11'burige muin,"pnlitrile ren op 
d,irpgo•th,kke[]ng, die behoefle aan ii,te •an onderlingc hulpverle.LI. 
hierilie dien• in woongebiede. ·Lake- onder normale Inuiandighede ag®k 
.*. In nxwerheld.lied• .i[,irende· ......ande 

ib) *1•] vai waar dic gcgklkto pike . i. Mel Sild·Arrlkar,in'e Weerrn. ten 
weeh vr die hoof$™sle L•n Ikstasin ,17.igle van hulp gedurende nood[oe- 

lillie el gub.idies op tomliting 
f. SIrl /99 & aard en I-c van ...e 

#/ing en peTA,1neel benf- /) Mel rlaas[Lke kammande organisasie 
In ops,ble -I• b•kuli,c•rd' ap- 

2. Verkeer.beheer oil Ong'll,kvoilll,Im &. ilden. nood.egtande. 

[a] Doel verk£erstcllinvN elmaak ver 2. Ve. r//beheer en Ongellkloorkon•- 
kerisludic op deurinp•.de ba•I' lag 

{b, eepal tendense aan hand van *.. (a) Me' Provinsiale Verkcersowerhe. 
ten op# 'an geknard•necrde en 

te) Iwplan padneiwerke wi•,claars, rl' een,armige wetsto¢passing. 
keergebiede. ens. em •erwagte •er- 

keersproblern¢ dc hoof .bed (b) Met nuburige munispal'[eite mc[ 00' 
up %,imewerking 

m) Oplor:dings..ram vir kinder' en 

ve!w•scnes 

17 .....2 (/ Ste] • ur huevce[ Iws,nn' daar .) Met [»ar/men, van Oemccnskaps· 
pailiks. in .g vi. bevolkings/e h™i Len opi,Zte van aanpl•Ings in 
lani¢. huisves. met Siaaibion/c behuisingsbeleid in lig van verand¢rile 
vi,11* inoet w•,rd •0•demke, tus on,•tai,dighc<le, 
%/ ckonomiese· In Bub·ekonomicae 
hu,Nveling . huisvesting vir ou. (b} Mel g#' t•ou-a•nn•inen 'cii •ips,gl• 
van (Ine). van •bruikmaking •nn mo•ta'iebou 

niet•i,les 
(b) Ste] •ah welk. gcbie,ie 'at Ke•kik is 

vir dorps/gling % .uL.i•&.I 
•inde, benut kan w©rd in fig •al 

grondpry' el 'a•, se formull vir 
finan5iering V•n huis•e*t,•,8 

. Verkry St. i,•le e• ki,op grond 
grond .r beh•,tiligidoeleindes be 

t>d, 

18 Penoncel en PeThon a Muak ./.ekile ..ir• perianeelbeh*· {a) Met owerhci.instan51• ten op&1. 
..takk'imrni,il,•ie les in Ig van be.ilking,prow.% c. ..in 'iun•k 'p '/ agen'kapsbasis . 

bel.le lan ble'.Ide die•s•I· lewer (..%.held, lanietqak', lit· 
#*li•ens,et. cni ] 

(b) Bepaa' i. welk• male rnes;Inisasie en 

.Liumatisasic d. a•d cn ornag . Met wiardigcrs ¢n 'weransi¢r, ¥a• 

•ers•ne/]beh{•fl¢5 sal beinv]•led. 61(I,be•:pamde ou,omal¢ en mai. 

Jiene. 

I ** wat di€ behoefte• aan kant 
eoralk©mmod@% w•rkhplaa&ger· 
ricwe, Ils sal wel *I .r walle' 

die•ste * en pcrsoncelbenedig 
Wi.1,1 

•d) Stel va' waa, dic mecs:eskik•e ter- 

remels v]r #ng van .ting 
ien einde doeltr,Eende diens aan dir 
publiek te be¥order 
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'34 
V -P -Il: 

il. 

"44/A "44*644# 

RECORD RECOVERY 
This very large 5,000 h.p. 24 pole 6.6 KV 3 phase 
stator failed after years of continuous and arduous 
service. In the modern Marthinusen & Coutts 
Benfose workshops it was completely rebuilt and 
the stator rewound in record time 
Marthin usen & Coutts have the knowledge, modern 
equipment and reliability to give your vital electrlcal 
machinery record recovery time 

vou,eng,lii,le¥ ape *ed, 

MARTHINUSEN & COUTTS 
(PTY.) LTD. 

Raebor Rd. East, Ben•one Township, Johannesburg. Tel. 24-8,71. Box 469 
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No eNDERWFRP Aki iwi! BIT SKAKELING El KG ./.INARIF 

19 (a) Berek- die ingawes wrbonde .n •,I• .13•lQ•nliner .akel '{i,irdi,rrnd mel 

' / vcr,k,]lend, u,[1*idings.emas deparMmen shoof' wai vo•irlilkal 
# ops,le wal elke b.,ele.B.iii I n. maid, 
dic h=planningslermyn. 

./Ill ank mel [iher•likin4fun4 0% 

(b) .epaa! 09 wL·Ike wv- die uilgawes •Slant/•rilrie) tri i.•I· v.in be 

LF[ina•ier kai /0 d (Inkemite, [en Hpi nge|LL'nthed' h"//e ,}p 
ing• . .I{le). Inin. i. werk., ...ek:,Ir.' .%). 

I) Bercker, die Jaa-lili belal, lusl. 
mel in,Ename van gygende lopende 
'051¢,lus addlilonele lenin#iko•e 

di Bereken vcrwa.e inkornste /1 •er· 

skillendc inkomgtebruillk 

. pled/ 'f verleng Ilitvocrin,•d· 
rke v.in Drojekte In [i• van beEkik· 

ndh•. 

in •21 [Lnansiuringsplan I. en herN,e[ 
Ja.•rlik: 1. 1 K "1' 1,/2/ ..ek' 
of pro:ramme 

IfI 

SUBIECT ACTIVITY 1 I.!SON AND COORDINA,10/ 

I Finarce (2 Dewrrnine th.· expenditure le be In I.O -T™asurer cominually lail win, heads 
eurred in conn¢cl,£.I wilh ihe imple I ...ments in connec*' w. 
menialion of vacio/$ depar[....1 Ii·ir forecasts 
•chclnes I„r eac' fiscal year of ./ 

.er,il covered by the pl•n . I Ii'i /0 wilh Go•crnmeni .die; 
(9Ia[e "asury, i. regaTd . policy 

ibi Delermine in which wa,ih¢ drer' In,ilter5 •reNIric•i<inq "L•n w•rk', 
dliure will 'e fl•lnced 'revenue. r Lies of interesli. el] 
loaru or b"I) 

I Calculate thu annual tax birden I. 

in• Jui reg•rd in incre•Xe lD CUrrent 

cobls as w•][ a5 addiliencl] Cap,LE,| 
c•arg. 

d) Calcula' expected rarnul from .r 

ils soure 

ie) Sneod up or ifei•y the implementa•ion 
I ./i¢c·15 n n·Iation I av•,lable 

fun•% 

ifi Prep•re 'Inancial plan al[ revile 

anniwlly i. Ihe light i,f Ii'iended 

p•i,Jeels and programmr' 
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ANNEXURE B AAN[]ANGSEI. n 

jOB DESCRIPTION PERSOANEL MANAGER TAAKBESKRY'WING 
PERSONEELIESTUURDER 

1. Goal 1. Dotlwit 

To look after [he w.·!fure of ihe personnel and Oin onder loiding van die Stadiklerk na dii wei- 
Wi[It [he guid=e of the Town Clerk promile good w 'un / die person// m te sion en dew nuddel 
pe„unne! rchitions and by means of personnel deve- van goele personcelverhoudinpq asook deur person/el 
lopment and planning create a labnur climai m which 0/LW.kkehn@ in ·beplanning n aibeid,klinia/1 le help 
the worked can render niaxlmum work performance jkep waarin workers maksiniale werkspre·,taille lewer 
2. T.ks 2. Take 

2 1 Is re,/0/sible m draft und gibmit the Council's 2 1 1% veraniwoordellk if die ops[el en voorlegging 
agendas and minlizes concerning all staff malter:· w Raad<agendah en -nolules vun alle rersoncel- 
and [.3 carry out ihe resolutions in thix reprd. aangeleenthede //d die ultvoer van besluite in 

2/ mband. 

2.2 Is responsible for ihe recruiting of all val, Whites 22 1, veraniwoord¢lk vir worwing v.m alle persone/1. 
as well 35 Non.whirea. blank, 09·e[ as Bantoe,. 

2.3 Help. with the Re!,clion of stali and the admin- 2 1 Help mel keuring .an personeel en Ineem van 
U•e,ing of aptim and com/my m ainleg. en bcpo¢ghe'ilt'oeise. 

2.4 ilelp, with 2 le placing 4 of personnel Help mel platT' •.in personee 
2 5 Help, with the induciion .ind craining of person- 2 3 Help met induhie linlywing) en ople,dinlq van 

Ile' in human 80 411,1 01:Inagemen[ [echnique'. personeel m menseverbouln# en bes[uurtegmeke 
2.6 To pr.e jniurmailon und guid.,nce Mih me i rating 2 8 0" vourligting by mack van nier,cle-aanstae en 

al se•smen,5 and to 'el /0 moderator of ashessnien" tree op # moderalor van aan//c gemaak dcul, 
made by de//ment.. deparlemenle 

2 7 Keer performance and personal fitch 3,7 Hou van preslaii·leers en F•rsoan]Jke laers 
2 R Ta drifi and keep up In date a realistic 4.erk 2.El Opste D en hy huu van n realitiebc werks,pes'ihkasic 

rerfo'Inance fur every /04 'n co-operalion gith w elke po, in 6/meveerk,ng met hoofde 
ihe hed. of deparrments 

29 Help wlih ihe draling of sull policy. its imple· 2.9 liclp met cipstel vin perioneelbeleid en ·iorg ,ir 
men.[ion and carr>ing out u,Iv,>:rIng daar•an 

2.10 Musi listen [0 /nd give ultention to re,1 problem, 2.10 Moet lui,ter en iminda, gee aan werklike prob 
of staff by inves[,galing pos'ible caliC' of fru'- [eme w die personre] deur moontlike oorsake 
trallon an,1 •ning relat:onN. un frus! r-es „n m n verhoudines na le 'pcur· 

2.1 I Oper.,Iional 1/sk, such ax le/ve „rangemene: Dic. 2.] 1 Operasion.le plizte i.oos verlofreel.gs. en' 
2.12 Be well informed with the labour murke, an.1 2.12 Bli vi„,/durend op hoo,Ic met die urbeld„nark 

ad«e Ihe Town Clerk about tendenci6 /hich en Jig die S[glerk In wireni [endense wai 

a Imear I that #/aric are sul,ch. :hult where pos. hulleself openbaar maak ten einde Borg te dra dit 
*ible. 51/able //0/ne] can he reeruited and good Ralanse <odunig n dat, indkn moonil,k. geskikle 
/a/can be obtained. personee! gewerf kan word /12 6-/ pcrwnect be- 

ken' kari word 

3. [tespinNibilitiI. 3. //rant//irdelikhede 
3.1 Reipenuble for drafting and m.linla,mng unlform 11 Ve//twoordellk vir die or:lel en handhawing van 

slaff policy and to make recommend.itions in ihi• ge/inde een,orn,ge per,on/elbel/)11. doen atinte 
regard. velings daarom'rent 

3 2 See thai per·.onict are properly informed about th, 3 2 Snry d.,1 per•oncel behoortlk omtrect die Raad se 
Council's stall policy. pe'uncelbele,d inge[,g :s 

3.1 See :hat the Council'; sta/ policy i, proper[> in- 3 3 Sorg dat die Raad se personeelbelcid behoerlik 
terpreled. enforced and carried 0/1. kertolk. 3[gedwing en uitgevir word, 
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4. Authu// 4. Gesag 
4 I Staff authoriD give adviI, te all who al but 4 I Stafgisag : ge¢ .•d¥ies aan alma[ wai daarorn ira 

take the inilitive somenme, with suggestions maar neem ,oms die inislatief met w¢nke. 

4.2 1.ine authorit> m own deparlment ,)/y. 4.2 Lyngesag: net in sy cic afdeling. 
4.7 Fani„#lauthorit> in all other deparunents 4.3 Funksion¢le gesaIA: Lo /Le ander departemenle 
and where heads are helpful waarby hoofile behulpgam & 

6. Liauo/ 5. Skakeling 

Commun]Cale With all peson" at a horizontal Skake] m alle personee] sowel h,irisoni,•1 as 

" well / vertical kil but doe, 110[ /1/rfere with wrtikaal maar meng self nie in met orpnisatoriese 
ihe organi.u,lona] aspect of a depar:meni's actrvit,eg. aspek van '11 departemen, se w,•rk£:, imhede nie Hv 

He refers I]liggilni in connection mih a /rticular verwy, bedenkinge in verhand met ·n bepaaide organ- 

Oreanlulional 6/1-up to the Town Clerk who in turn isator/se opset na die Sladsklerk wat die O. en M - 

ran lefer it to 140 0 & W Officer. beample kan inspan 

6. Requireme'": 6. Pereistes 
6 1 Academic qulli/i'litio,ls 6. I Akademiese Kwalifikasie 

M at ]©29 .i univer„[> degree wilh psychology or {a) Minsin·. n unixerNiteit,gra.id mel Sielk LInde of 
indistrial I*ychology as a n/jor sublect Bedryfsielkunde as ·n honi: ik 

(I)) Sr>eci/„ed stud> or knowledge of work sludy (b} Gespesialleerile „udie o[ kenni: van werk- 
or work ineasuremcnt meling of werkstual 

[a flild> ando,· experience in th¢ psycho„getrn 01 Sludie en of onder.inding in die p'igimetness 
t¢sting of rer'onnel. 1••elsing van per*oneel 

6 2 6 3 Penoul qualiric•tio• P,monlike Kwalifikaies 

Mui he an a cre„ble per,on. be interested In Meet 'n Menaul.bare pchion wees, in mense en 

P©Ople und Their problems und should be just. hulle probleme helang•el en rogverilig. earbaar 

*40/ and ftrm -th u Eound judgement Mer en *landvaull' wees mei rype nordeep oor mene 

People 1,1 conne/lon wih their work. A bound in hulle we] ksverband Verder meet hy n gocie 
knowledge of Ihc moni<:]pal labour sphere 15 Ell" insig ha van die munisip:ile arbeidsvekl 

eyantial 
6.3 Experime 6 3 On,leninding 

Alle.1.2 10 year,. In add/,on to the handling «f Minitens 10 jaar. Die ondervinding•ve[,1 maet be 

Pers,inne[ he xhould have practical experience niwcns die hantering van persaneel ook praknese 
m local GovernmenI .60 thai suggested solutions er¥anng van plaashke bestuurswe,/ hehels #lat 

can keep pace w,th pr letiee and be implementabl¢ die oplossings wal hy aan die hand doen met 

die pi/klk rekening sal hou en du, ge,mplemen 
lecr kan word. 

ANNEXTIJRE C B¥LAE C 

MOTIVATION S·rl.DY MOTIVERINGSTUDIF 

1. T'h* problem 1. Probleernstelling 
1.1 Il .1 knogn facr (hal even while he k on dut> 1.1 DI 1% 'n bekend¢ fuil dal 'n werknenier ook 1, 

[he worker strms after the satlsfaclon ef need•. 6, dagtaak Feeds be h Deftehe'. r/£1[ging nastreef 

Basidly the official is Maid iowards certain Die ampemr word lot Nekere werks@kfiwiteile 

/clion. hecauge he wan' to butify particular aang¢..roor uusluitlik deur sekere hehoefra wai 

need' h> wil bcvredig 

1.2 In [he sitiller „Icke of the work situalion the 1 2 1, d.e nouer werks/[uasie word die werker se 

workers work-/imude and functioning are Pre- werk,beiragting en .funk,]onering hoofsaaklik d:ur 

)]tated prim/> by his mO/IV¢N Because of die •.v mo[Jewe yepres,plleer AN /volg van die kam- 

on' Plex nature of thie mot•ves [he„ relative im· p[ek4e aard van hicrdle moliewe is hulle relahewe 
r'unce i, 21111/ull to determine and renodical halanprikheid moe[!ik hepalhaar en is periad,Cke 

M'vation ?tud/s are essen[La] to enable manage- motiveringo?names na=klik ten einde hestuur 
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mit / inieguate dominan[ drive, in[0 the wider m ,/2/ le 41/1 0% a,gemeen don/Lnereade /0/iewe 
programme of work-moilvaii,in. te integreer in die wke, program in werk'mo 

1]vering 
1.3 1he pro/em. iherefore, 5 lo gain Ins,gh, mi the 1.3 Die proble/n K du, am '„ aanduiding re kry 

hicralchy of ihe worker'. motive, Mwor olboalk van die hehoef./h,eraryle van werkncmen, (wal 
mu> be ineluded, Ind 20 i.lennify dominan, drivej, bes/urs/de ing in.lim] en dominerende motiewe, 
if any. indlen enige. 1 elden l] fisecr, 

1 4 Motivation forms (,upplenne],1 A) were in, 10 1.4 Ver.kele rn,invering,vorms (Aanhanghel Al is aarl 
heads of departmenI: for di!,tr,billion These form' departenien(shoofle gestuur vir Irspreiding Die 
wre completed by ollie/Is 3/ re[urned [0 ihe vorrle, is deur ammenare tng©vid en die departe- 
Personne! departmen, The farm doe, aol idenlify men, se vo. rf terrugge,wur ann di Personee[. 
the p¢TROM concerned departemen[. Dic vorm idenlifiseer nie die am' 

lendar rl'¢. 

1.5 The information hak, 00 gome extent been ana- I 9 Dic inkgling ]5 (leparle.,entvwys :igook dien,wyd 
lysed for ever> depar,men, as well .„ for the ,/r- in '11 male ontleed, 
m u whole 

2. Analysis 2. Intle,lin' 
2.1 Per Departmint 21 Depa'ementsgewy, 

2 l.[ 5„me interesting aspects came m light in 2 Il Hler het interANanL¢ 75peklc na vore g¢kon' 
ihis seciion ]1 apreah fir·,il> thai there / Dit blyk eeriens d)1 dia[ geen vaste pitl- 
[10 fixed pa,[em regarding the sc·,cn tae,or, roon & wal dic sewe faklore n die gelleel 
as a wh<,]c - indicat,ve of the changing mo- betref nip- 'n aunduiding van die wissel- 
tives of Ihe officia]•. Secondlh 11/ three dom· ende moliewe van dle ami,ienare. Twee£len' 
inant m,)tives in practically all departmenli kon, di slerk na vore dal daar werat drie 
are qui[/ apparent /hough [he degree ot bl,)efles ,• wat m feill,k elke departen•ent 
dominance differs from dcrartmen[ to de- iloii,inerend is -- die gr.W van dom,nusle 
pairimell veiskil eg[/1 v•In departcment lot d¢parte 

nicol 

These ihree morives are !]ier,lie dic !1,0114:we is · 
Goil sulary fjocie sularis, 
Pleaun, working condition, and. A,Ing¢ndilie Werksonistandighede en 
Securlty (See hi/ram·. in fig 1, 11 and bekurile,1 (KI hi.togramme in tigure 1 

1/ lili en lili) 
In die ge,-11 van die If ihe depannien, of the Admin,/rative Ma. De·purlemenl van le 
Administratiew¢ 8:stul, 

nager the emphaxih is rather on '»pornlilly der 15 die k|em :gler 
eerder op ge[¢e/heid vir for adian:cmelli- 'han bevordering ai on ··good salary op 
mi salaris (figuur liI) (fig 1111 while fig,ire ter"1 1 alw indicale·. figuur E ouk 
n belloefte aan crkenmnb knt,wledgement for good work.'• vir goele *crk 

aandui 

212 Hie,die opi,crdakkige beskeuing hei die 
2 I.2 Trhi, an.ily+, is advanianeou, in /e fact ihal mo/„! dat die depariemenehoof kenni, 

the head of /Dartment concerned :10 like kanneem vun die puslgie in sy nole of Ihe position in his derartement cleparlnient and M kan hy di[ integreer in sy besluursfwnk,le 
inrogra„ it 1810 hi, management func,ion w ukliverende le/Imwy 
of //ivation. Acir.ities Deparle in ihe dep,iriment nienbakt,wlkile k.in clan Semik #0/ O/ 
are ihen aimed / dafying the• panic,ilar 44 behkfies te hevag Perimdieke need'. Periodical Kiudies are. however nec- ':tudic, i, em m/Maklik. want dic doni 
mary for dominan[ motives .ary among or. nerende motiewe w»e! onder andere her, beca= of [abour ng ge- turnover and a changc vole un arbeid,0!lvit en ander 
in beheervoer- 

'uperv... 1/r ./per.lion). ends ami)lenare 
2.1 The se„ke a, a whole 2 2 Dienswyd 

22.1 The resu!, *hows the following mal per· 2 2 1 Die re,ulla·/ t.wn dic v,ilge,ide lotale per,•en· ceniage voles wlth re·.re¢1 In e,ery position 1."1"le"ming,# 1" ops,gre van 
ing / che hierarchY of elke Ihe given motive• prek· 

plas/g in dle hierargie ,an dle ge,telde be- (Sce h,stogram, in fle IV) hoefte, (K>k nok listo/m in figuur IV). 
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Ist Good halary 46% (20 4 for 2/ place) Ic: Go:,c salaris 465• 120% vir / plek) 
2nd : Pjea:triL wili·k n. conditi,ins M l, (20% 20 : Aangenanic werksomiiandighede 20;1 

far ls[ place) (20% 'lie plek) 
3rd · 0/u//4 (or advkLIKelnent 25% k · Gcleaheid vir hevorderin• 24 (19% 

(i 9 6 tor hd FlaC:J. vir 20 pick) 
4 h : Securily 3 1 23% for Isi. 13% for I : Sckur,Lcil 13% (23% IL, le. 13% vir 

2nd .ind ST. for ird place) 2: en 8 m vir 38 pick) 
58: .4:kmmledyn,en[ for good work 22% le· Erkenning #ir yocie #crk 22% (20% 

{20 , for 3rd place) w k pick) 
68 In©fl[6 26%, N : Dknimordele 26% 
A. A Ju.t ennlrolline ailicer 32% ic R/Gverdiye beheer'.0/rende beample 

32% 

27 - ]01¢re'ing IN 1 u "good sa].ir>" Bdin '53 22.2 1/reNs.1,11 i' 6/ ilie R ef girie "lari . 

than half & ihe possible voks lor ISI pld/. ]11[nd¢r as h/tie van die ,temming vir le 

11 tlever:hele's indicates a reisonably strong plek /kn het Dit dui nogians 'n redelik 

motive ./ this /:ige A swdy conducied Just sle:k hchoefte in hierdie /1,lium a.in. n 

after u general ular> increase will make Opnum¢ 0 na 'n algemene ulari,,perhog'ny 
Non" ineresting coinpari•on, possible. h,hoort in•:[geeurande vergel•kings moon:lik 

w miak. 

2.2 3 i he [Irst ihree niolives can read:ty be sal,q 2 2.3 DJ¢ eerste drie Ino[,evie kli• gired:lik de,LI 

W by man/emen, and mil undoubtedly die organis/bieowerheld trvredig #Drd en 

contribule M :he inorale of [he offiel.6 and behoon ¥4¢1 by Le dra [in die werkstevred- 
have pe·.it re et·ea on general produclion :1111:,d van die amplenare wai mr weer. 

kl,ink sal jind in i]Le alpeli.ene p:<dukwie 
22.4 ll,0 ·r„,c¢.wide data was al-, divided imu 22.4 De dien,wye geye%.ens i, ook in [wee s 

two •/]ar> grours, /1, arINg]·acre wrdeel, nadmlik 

I Officials w ih a >earh salary of Rf,lxD (i) dle amplen/re nied ·,1 i,arlik,0 1,1/ri, 

and inure. van me¢r " RT (100 per ijar 

[10 Offloals with :i sallir> of lexs 'han R5000 (Ii) ainplmare mel 'n.111,14 un inindei ds 

See figure V and lt for firM choice) RS 000 per jaar 
CK>k figu,Jr V en VI Will Ger·ne ket•··e,. betier] 

3. Guneral 3. Algemein 
3 1 Frtini le lor/going 11 1, apparent 11,41 cenaln mo- 3.1 b][ vocrg.lande bl>k dit d.lt sekere van d]. g./* 

'/9 *e domin//1. Mandgemeni Khould nole this molliwo bepadld Jumhnerend is Die orgosible. 
Ind [ak.e dprropriate owerhed behoor, hlervan kennls %[cps. ie neem en pot 

ingx aan ie wend m iod,in/ beli•fles te k. 

vredlig, 

32 Follow-up srudies-per deparlmen[ and Ln le 3.2 Opvolgstudi,4 - deparlemenigew» e], dien•*,41 

•ervice a, a whole - sh//d be conducted every -- behoori lulfilarlik• on,lernwin le woid len 

m 111=| h, LO e..I |lh,ia ,he success of pro,ects based einde die 4,4 w projek/, 5/ba>,eer op die 

m knowledge gained from previon]5 ·.mdies. worgaande kenni,name. le eval"" 

3.1 A• far .1 me individ,ial w,irker is con,erned. huch 3.3 Tin Opggle .an 'n hepawilde msoon kan so 

d %1114 [ilii', "il ,>hinw pusuble frustralions [hut sludic het:]wil[ 119 Werp i.r, die molntlik fruhins- 

are experienced m ihe work „tualion If. for in ie, wa[ hy in ilie werk·,Aug en[1/ tudwn dit 

Mllne¢. Il Is found In .1 Knlall group. thai the need n klcin¢r werksgrimep bY¥„orbee Id *evind word 

f{11 -a jux, con(ro]Ilne 0/Ker" i' rather blh. the dal die behoofte dan 'n re./erd]Ee beheme:r 

head of [he depart•nen! should noic for i[ may ende helli,•pic abnorni.jil hie n, Ineel die de- 

Mcille a factor illit ha, an adverNe eliect on p.lrten,enT·:hoof kenni. win d.,urvan um/:11 dit 

Induction lan dui op 10¢.slande wat produksi¢ lk·nudeel. 
3.1 1-requen,ty •n uppll,Im h/, mi definite and clear 3.4 D<kwel, hal n.ipplitant *im 'n belekking geen dul. 

mUlivaliOn ils / Ilig intern'n J paru,·111,1, poil· dc ike & m elke geval -n wae motriering hockonn 

* 11„, ine [•: en,pli,>nlenl'Interv ,ve ,[ IN 11[en lit'/211 'n beIDa/!de belrekking .,ii,•st,ek d{)en. Die 

unclear what The applicant'• rea·arn, are for apply- underhoildwerd¢A) is Jan ook nie op hooil van 
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ing and whal h,s unimate aim g The course of die redes wamm die persaon am die betiekkine 
and the general repor[ needed in the interwew is a/nsock doer, nie en,:rat kiy in werklikheid puDE 
hampered in this way. em te bercik MIC. Die /ng wn die onderhoud en 

de algen// omplou,ing van dic applikan£ se 

ingesteklheid wi.rd aldus bel,loe,Jlk. 

3 5 The relevan, gildy hah, because & ihe Iirne faclor. 35 Die betrulk¢ br]•le ]S, by geb,ek aan Di ne 50 
M been conducled ,„ one would h// wished sory,uldig soos verlang uit,evoer nie. Meer tyd 
More lime •hould for inslance haw been allotled 10 behoort beslec te word aan h>worbecld die uipek 
the aspe.·[ of random ranipting. On th, other hand van /]vkkanxige ·deekimroefnenimg. Dil & cok 
k ]5 also not known whether 6% partieul„ sequen nie bekend of di 1/gorde wan dle motiewe sooh 
ce of the motives may have had an inAuence There op die vorm gegee dalk ·n invloed gchad hit nic. 
may be olher imporiant maines 1117, were not /- Daur mal d/k be[.ingrike moi/we wea wat nie 
cluded / the s//dule. op d[C skedulc verskyn nic 

4. Conclusion 4. C.epoktrekking 
Workers have ,4*ific mollve thai are dominant Werk/cmers het hepial,le behoftes wal in die 

in the work-siluation Manaeement must note these werksituasne 'n dom,nerende moziverng»narde het 
need,3 and make every endeavour to wisfy them by Be/uur nioet kenni, neem pan hierdie mitiewe elin 
meang of personnel and pmductivily projecit. die beplanning van penoncel en /,oduktiwiteits/O 

iekte pooy om sodanige behoe[tes,e bevredig 
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IPPLEMENT A AANHANGSEL A 

TOWN COUNCIL OF ROODEPOORT STADSRAAD VAN Roon! POORT 

MOTIVAr[ON STUDY MOT]VERINGSTI:DIE. 

Ples: arrange the following fuctors in order of Ciehew© dic volgende fakrorc in u u)orkeurpolgordle 
}ul. preference : te rungskik 

Y<lur order i,f prefere-e 
131.2nd. 3rd. cic 
i. poorkeuror* 
le. 2&, k eng 

MI working conditions 
angenime werksomstandighode 

r.0/3 pful·luniz> for advancement eleenlhehir bevordering 

ecurlty (a "e.18' joh, 
Sckurile.1 ('n wic werk) 

Good •alary 
Goeie glaris 

Ben/fit, (leave bonus. „k fund) 
Dlens•uorde], (verlolbonus. 111/le.2 finds) 

Acknowledge„,en, for good work 
Erkenning Ir goele work 
A J„t con,rolling officer (foreman. chief clerk) 
Re/erd,ge beheervoerende beampte (vuorman. hoofkle:Ja 

Applicant Head of 

for liost Clerk ID'it. 0, Sechon Artis: n 
lidicale your present position Aansoker klerk Depl of Vakman 
by means of a eros, in Ihe om wei Ardeling•hoof 
appropriate block 

Dul dan dcur middie] van 'n kruis Te,-hoical Offiecr 
in die belrukke blok u huidige (not an artisanl Councillor Other 

hoeil;inigheid Tegnicsc amplendar Raadslul Ander 
Inic vakman nie) 

3 1.. preent unnua] salary U huidle salarls per laar R R . 

Comcials only) <stels amplenarc) 
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ANNEXURE D BYLAE D 

THF PRACTICAL APPLICATION OF TIIE PRAKNESE TOBI'ASSING VAN DIE UITSOND· 
PRINCIPLE OF MANAGER HY EXCEPTION IN ERINGSBEHEERBEGINSEL IN PLAASLIKE 

LOCAL GOVERNMENT SERVICE BESTIJLRDIENS 

1. Secrell,rial IRoutine 1. SekretrariUIe Roetine 

1.1 Dispoial of inwming mail 1.1 Ablulndeling van inkomende blwe 
In./ming Jeriers are registered /nd thereafter Inkomend¢ briewe word geregisti m en daarn, na 
marked out for dispos•1 by Hcal of Dep•rin]KI. deparlemenilhoofde vir behandeling ui,gemerk. 
A policy directive lay, down which letters a dc- 'n Beleid.worskril ber@al welke briewe diedc- 
parimenial head can sign en behalf of ihe Town pariementshoof namer™ dle Stad,klerk sal leken 
C'lerk /nd which Jotters migt be <igned by [he en welke briew© die Staddlerk self sal leken. In 
Town Cierk /r*onally [n al[ caw where a let- a[Je geval waal 'n brief b.nne veertien d.,e na on> 
rer hai not heen dealt w/h oithin 14 days from kings af/hande] i. nie, word did departements 
dale of rece/t Lhereof, [Fie ref/„,sible he.id of houf om n verduidelik Ing gevra Die Sladsklerk 
a de//ment J, required / furn],h an explanation kry dan Ilr doetendes van heheel n Ivs van ;ulke 
The Town Clerk obtains for purpose, of control briewe mel dic hoofde se verd„delikings Wanncer 
a ,/hedule of £,Il such letter, containing the ex- aangeleenthede deur die natiwikemitee or die 

planations of the heads In ca.es were matters Raad ourwoog moet word, kantroleer die Beheer 
have o be deoli with by the Maneement Com- beample dal die nodlge ver;lag hinne veernen 
millee or the Council, the Conrol Officer checks dae vir norweg•ng •onrberei word, Nu nle. moet 
th.11 Ihe required report 3% submitted for consider. die be rokke hoof oor die red„ vir die ver,ruging 
allon wilh,n / dn>q, fulling which the responsible verslag doen• 
head must 31,0 furnlih reason, for [he delay in 
submit[Ing his reporl 

1.2 Execution / Council decisions 1.2 Gee van uitioering nan raadsbesluile 
Head. 4 deparin/nt, are informed of Council Departeni¢n„hoofde ward verwitiing ,an raads 
deci„on, I be /9 effec: to by their respective besluite wal deur hull¢ on,]er,ke,/ departemente 
departinents All de¢[siens nol being execuied with u/gevoer m/1 word Alle bes///c wal nic binne 
in 30 da» are :econted en a control •chedul: acrug U uilgo.Mr is nie, word aungeleken op 
rellxting larget dale, ret by the re%/mible dc- 'n lon,rolelys waarop /Le belrole departemeni 
rartmental heads The Town Clerk familiarics hoofle dneldatims verstrek wanneer die versk]11 
h•mi.elf with the ieasons given for d¢[uy& in exe ende a,ingeleenthed, afgehande] sal wees. Iii 
CulLen of the revelant decigons and contra th¢ Stadsklerk vcrgewis homwlf van die faktore wal 
1,„Re, date, Upon expiry of a urget date. the die LE,lice]·1[le wan die hetrokke he!·luite vertraag 
:uatier k follow* up wn<1 ihi· Town Clerk 18 again en kontroleer die doeldatums. Bh ventryking van 
inftirmed if / Iiarlici]1 Ir *1(er h.i not been finally dle doeldulums word le ·mak opgevolg en dle 
/.,p/,ed of St.ul·.1:[erk weereens verwitig ind,en die werk nle 

afgehandel is nle 

1.3 Reportian and defision making 1.3 Vers[IMMing i., besluit],•ming 
Where .i large nuniber of sir,11]ar mailers are rc- Waar 'n grool ge tai ¢ner-ort,ge geulle na die 
ferred m the Colincil far a decision, e g ihe ap- Raad wr bc/lulng, verw>,s word 50£„ bevour· 
privul of :01'sen' use: in ter,1/5 of town planning heek! die goedkeuring 9/ vergunde g¢brulke on- seheme, and where i while series of condmons di dorpuarilegs;(enw. in welke geval 'n hele 
i.% being attached zo such approval, the Council reck, vixirwaarde• vourge,kr>f word. bepdal die 
can pre,coribe ·.tand•rd conditionq to be made Sladsnad Slandaard Voorwaarde, wai op /1 sulke 
applicable to al] such cases, wher¢after the he/(14 9/valle van toer-ing i. eli die hetrokke deparic of deparimen L< onl, report m the Council on the menishoofde /,en daarnit slm yer§lag am die 
neeml for impasq #recial canduions a< a /· 9adsraad oor die noodNaaklikhold vam bykom 
sul, of special dumslance'. ende vo,irwaardcj• wal benewenE die Sland//d 

VoonviardeN 01>gele mee[ word a'. gewlg van 

laoidere omilandighede 
2. Approval of Ruilding Plam 1. Goedkeuring van Bouplanne 
2 [ A]t b„ilding plan, which are properly drawn up 2.I Alle bouplanne /Ut hehoorlik opgester i, en geert 
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and do nat rresen: any problems are speedlly ap- probleme oplower nie word b[JI*innle binne i 

proved (w /11 a week ) and p|ang thai have / be week goedgekeur en planne wat gewy'l moct 

al•,ended are dealt wilh Nubsequenily This prevents word gene. laler aandag [)/ verho•d dal ·/ grolit 
rhe pl]Ing ul, u] s large numbe, of plans whils, aanta[ planne oph™ip ierwy: die /684 v.in 

the proble[,lill„a[ eases whnh /ke up a great deal 'n be.ond:re probt/mgeval baie 1/ in bes[:,g 
Ilme. m 

.:A being deali •ith Thi, also cip>urage, necm, Dit nioedig 001 bauer. en d rg,tekle aan 

ilder, and /reh/ects / sub,1111 plans con[,ining m foullose pkinne in ie dlen 
em ininnum n,imher 'f errors 

3 m 11!lering 

. Ref.e Ren,oval Senices 3. Leweting va Reinigint",Atc 
3 1 > ,/cord 

„ kept „f al] ,_omplaints. The comp!.1,11% 3 1 '„ Rekord word tchou van klagies in verband 
are analy# and in cics where there are no nic[ hierdie dionne Die 1.Ingles word unlked en 

va|/ reason• ror co„,pluit, / can be a„unied that wour daur /0,1 pegron.le k].,ple, w:)1 kum nie. 

un ellkient .ervice 1 beiny rendered. The super kan a.invuar /crd dul 'n goeie diens 0©lewer word. 
™01 y personnel c/n, ther/ore, conce/rnte their Die loesighoudende personeel kan derhalwe nile 
alle"lon on specift, problems and reelify matter· 81/2/ op 3/ probleemgevalle 10¢spih en hake 

regste[ 

4. Cor:truclion Wurks 4. konstruksiewerke 
4 1 1 he variou·· rh,we, of the work Now o[ /unstrile- 4 I D[¢ pres,ise verloop '.,in kinvaruks,ewerke word 

1]on proje,[, are accuratelv planned and Largel In id ,> gludia berlan en dor],liump vir d.e 

dates are sci for the completion Ji alt crilical athanileling van :ille knii/ke uktiwiteite word 

activia I the work progressa in accordance belaa] Indien die l,erk volgens program w·loop 
d the programme' the reMponsible surenihor hoef die verantwoonklikr We•.49100/ mk• le rap· 
ha, nuthing to report if he l: tif the op,niOn thal porleer nle. Indlen hy van In/8 14 dat die 

the prograinnie will be conipleted .®ner than 29- /02.In· ,/'¢er afgchinde] 4,11 wees, r./porleer 

ball,aled. he reporis such fu.·L and Ilie head of hy /*Lnjee 'ell en die deparlementshaot stel w. 

the departmeni invesligat„ whether or no[ a (00 01 die ./unda.ird wit geste[ is nie le in,ikilk id 

low bkildurd ha, been hel. If li is .inlicipatod iha[ ne. Ind,en die werk na die betrokke docldatum 
the w# wlll be conipleled al a d.ize laier than //ellande] 4.11 word, rapporteer die 0//„ddellike 
the lurge, date. <uch fact,slmmed,alely Iaporied loes,yhouer in.ygelyks sidanige 64 en ilie deparic- 
by the ,uperviEor and ,guin [he head of the de- menihoof ,/1 „ 8/t die aank·]dende oors/ak 

Paitmen[ £,scert.,Ins Llze reabons therefor. Injest,· is, ondersoek nt die standuard wai gestel U rede- 
Bates Ihe respOn•.ibitity of the •tandird, set arld 1•k i. en of die .ertraging ./ orgallsalori= 
whelher or not the de]/4 resumed from orgam" problerrie of problenit bulte die beh,er van die 

t,unat pri,ble,n, „, 1./oblems beyond me control werkers loegeskryf nioe[ word. 
„f /he w.irkers 

5. General 5. 
/1,•Pl•DA and Eng/rios Aim·mem Klwgies rn Nairle 

5·] Every like h• 5 1 Elke Ild van naliber /1 die pub] zk k:in ihe public 15 entilled lo .:,in.prnak m.,ak Op y 

problem, 10 [he 1 own Clerk, pro·.ided th, coin reg m » probleme na die S dskknk w m m. mi, 

lainant // approach/5 the reipomib!: head wi[h die /aer eers b) die betrokke departemer,rshoof 
hiK problerns. In /:,ctlce only a few complaint, Inel R prableme wh In die praklyk koiii baie 

and problems are referred la the Town Clerk be· min klagles en probleme b> die Stalklerk wi 

e.:use le heads of departments or their sub·01· atng™en & de/inemenlshooftle, of hulle on· 

din.Lte'· are, in n,usl caj, qulle capable of di dergedilles. in die *R¢ gevalle heellemal in 

Po,lag thereof Thi, enables the Town Clerk w ./. ' 0,11 sulke sake / ic hande[ Dil ge, die 

give hi full al[en[Ion 10 Ihose problems thal + Stad,klerk die gelecndieid om ,> volle aundag 
4 be solid by /her departments on accoun' te goe aan diard]/ probleme wat om organisator- 
Of organ,"Ilonal or /her ,/asons and which. 1n icse of ander redes me deur die ander depurte 
most c#es, require / derision by the Council The mene o[)*N kan -:i me en wai in die mee'le 

natie and 9/ of Ihe problenis which Ihe com gevalle 'n be/is„,18 van die Slads,/ad wry Die 

PL aard en omwine van (he In[Mts [ake probleme M die lo the Town Clerk. enable [he latter klaers 

to gain .1 good insIN ,/0 the cine,ency or other- op apper na die Sid/1/rk ne/In. /1 dle Stads- 

f of the ,/spe/ive deparlments. At the baine klerk 'n Me, bcfrir van dic bekwu:imheld van 

time he i, placed in die belrokke departement/Doide. Op hirdic In a poK/m to spel defectS wyse 

a [partlcular depirimental admIn////zon and can word h> pok in wi ge„rel om leemles in dep 
[ake ·s™PS /. Put matle]• righ, in eollat»ration parte.emele administrasi. op le loor el ]11 

wiih whe re,·ponsible head. sumewerking me: die bctrokke hoofde reg te 4,01. 
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6. Control ojer Owertime Wi>rked by Deparhi,e,its 6. Beheer oor Oarty.1 gewerk deur Departemenle 
6.1 then:me th# must inevilablg worked b> e.,Ch 6 1 Ten ops]Nte van elke deparlen,ent word bepaal 

departmen• is ascer[ained. The mral amount paid MJ,ke oorly,1 nnvernieidelik 16 D¢ tot// bedrag 
monthlk in the form af overtime „ thell expre.,ed maand¢]iks a.in nort>d be,·ree, word u: n per 
a, u percentage of The tol# gros, manth> salarie, *entasle van die totale maandell< bruloiluris.Ne 
of each depanment Ag and when khe total n/nth. un elke depur,emenl bercker, Sodr/ die werklike 
ly overtime paymeni exceed thts normal parcent- [Dial© maandel/,e oorbdbealmys huerlie nor. 

age [he head „f a department Illst furnish an ]]iale perseniasie 00„kry. inoeL die hoof van die 
e':plit:on tor the deviat,on to the Town Clerk departenlent rede·, w die ufwyking m /]c Sladh. 
In order to enable the doparlment.11 heads to sub» klerk verstrek Ten Inde die hoof m slaul le 

I. their reports without unn=ary wagle of 41¢1 Om Sender n/nod, Bilverspining ky vershg 
t me, d system 14 introduced whereby all over· uit te bring. ix 'n '//m ingevoer waariolgen' 
trme worked. 4=imly outhorried in writing 6 oin>d voorat skr/,elik op ·n standaard kon. 
on a gandird control documen, which r; filed [rolevorm Emarip word, •clke vorm deur di 
for control purpo•;es h, the department concemed. lioof vir beheerdoele,nd¢.8 geliasseer word. 

mo R;adO p, 

*02,1 aggl•*Pi 

0 PI 
r- 

15 11 l. 1 12 

'-1'1 H-H kil : •1- 5 -: i ' 1 1 i ' 1 i I 45§1.'@&44 I[-1 • 1 1 

592 fjs_LL 
I•' •ir 1' p.kl Int! . 11 0" 

(I'l ./. pnly) t 1.1 Pla[. /1,1 
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SIMEL solves Tlic S]MFI mellod 01 crin,ping nluminium cables 
/ illuitraled opprisite hai been de4eloped in France Every connection oier die past Inent> years. [t is now ubed exclusively 
bi Electricile do rrni,ce lor jointing lu• and medium 

1119 problem- Copper vol#; Miumi,lium cah,„, ,tr•,ided or .Mid. as 
covered by lh/r *1*cifiedion 11/.68.90· 

or alummium 
Dimculnes m Join,ing Aliunmium aire dic to /9 

high /0-etfic!.•nt of npansron. mal]eability and liu 
hard •nsulating oxide film which covers ihe Nurfuce 
SlMEI h.n overcome ilic.e problen„ :R follows:- 

for I. The cable core M /Jwl. crimed imo pur¢ 11|ti 
minium fihl•iys which have me we co-ellicient 
I expansion luni.etion' ta copper e.]pment 're 
Inade with u hi me:,illic fitling comprning a 

9% copper pocion welded lo ihe .lium/ium body 

2 C'orrect pre·:,sure /6 ens,ired bo Lwei•n ·.i,rface• liy 
a pre,Ne geometrical relation belween tile orns,· 
Neellonal area. of the care. le bare of Ilic fit ing 

Unique Rounding and Siiin, Die 8 16 •leep indeni.un, fecior s]1:,ped Cor/4 allaws t. momc .nes on /11 :,re roundid in],1 qzcd in .1 xpeent] die When =bl.•-Brilishorle'•Le, Strand· 
the are erimped in the mu •d SIVEL. filimgs .r solid, circular or ... 
[he confuel pressine will be sulheinlly high tor 

P* •dable elec[Tica] connecion but not tor} 
high frir mectionical stabl],17 rlic rounding die 
al·,0 eli.ible·; 1he Ile of tile 'Um¢ filting•. on bili 
linperial and metric cable, Imperial gic, are 
d']illy I.'rger lhun me:ric alid the munding die 9 compaets [he Imperial swe to 11,5 4.indald mehic 
slze 

:6 U R.,9 3 All SIMEL /lum Jillum finings are held wi·hun i 
a container di: whle iIi dep Indem punch 
N forced Inlo the 

C./al/• di' Invelope' all,millum ful,ng under h,druulic pre'·,ure. 
rhe con[Liner 

1/Ings ./ventl. dlloll. and die prever.ts clunlition or ilatterling 
of IN allowlignver,deapinde#iont¤ filling during the crimping oper.ition [hih 

hieak thfough SU.C. 0Ild.. enEUNS Ill ./.lent pre,j,UTe i' 2/p./ 10 'Up- 
[u,2 the 1]11,1 01· ounde enw;ring e.,ch ·.trand thu, 
makiny :, 140]id ejeclric·il co•ne/mon 

/1% 
SlMEL fiumgs h.ive been rigorniish iesned by i, 

number or Jild:pendeni laboratories I Brium und 
on the Con[Inent Te.1, 11/ve been b.wd on cycling 
fittin; over 6./0 Im/x with overload curremE heaing 
1!1¢ cabL· up 1, 175 C. Joint res/ance 4.1.q *way. 
remained les, than that of the x:,me leiigth 01 unbrokes 
c.ble 

Flitingsinctude aluminium and Mi.mal.lic lug, * fefall-, Hv 
and . All · 

min,u• cimping wilh dea• indentation within con· %81/1, fitlings inchide hi-metultic Ing·. And I•r- 
.Illf die Copper 'fimping w.h IndentatiOM Ir helaon rule. which rumprise an ,#ium Iii„ly pre-re com•ression •elded 
EX STOCK to u s// 

70¤ls, 'le• copper timinatioil. and a 'll Fittili' r8!10, Of art 

milable for cable, Al,inli•ium and 8, melal ic fitting5 ayallable IFem up te 2 1,1. in. (1500 '41. rurn) 
in ./minium or cil.' 

4 complete 
1-==--12--=1.-t.•21111111 range iii hydraidic 1,•01< Iram 6- 10 

40-ton capacily are aillihible. 
Johannesburg: Tel. 46-2176. P.O. 80*48128. 
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Al./W/LM CADLES. ALUMINIJIUMKABIL,0, 1 ANWEK EN 

JOINTING AND ACCESSORIES TOEBEIWRE 

by C T. CARTER. Pr Eng.. B.Sc. (Eng.1 deur C T CAR rER, Pr. 1ng B Se. (Ing) 
Cape Tawn Electric,[y Deparlmen, El¢ktrishell. Departemen:. Kaapsind 

1. INTRODLE ·rION I. INLEIDING 

Cop/r conductor cable h:is proved itself uver Kabek mi kopergeleiers het huls=Ii 00, ·n z>d 
mund ye:irs und before u mul,icipal electrical eng[/ pcrk van jare bewy: en voorilat 'il nluni.ipale ¢iektro- 
eer ca" consider u C]11]•8e over to .3|uminium iond'Iner 40 ing©nieur dil kall mmeeg on, our te skakel 
he milit *tisfy him,el[ an two hai.ie requircments na 'luminlurgele.rs moe: h> holself in verbalil 

met twee basiese Vereist. te•refle Ktel. 111 
(0 *hal lh¢ aluminium cable 1% just 2 reliable 1 d:,1 die aluminiumkabil in Hy diens!,werin@ 

in service a, copper cable tn,t E hkely to M go bctroub,lar as koperkahe! & en wair. 
remain 40 Iver the years: sk>al k "r dia J•re net 60 6/1 bly, 

(i[) thill aluminium cable „cheaper than its; IR dat aluminiumkabel gmdko/r as gy koper 
capper counterpar cweknie is. 

14>r man¥ >ears now alummlum cable has been Aluminiumkahel „ jarelink recd, goek,)1)0, a, 

knver m price 'han copper. and it Ls no doubt du. kop¢r en di[ is ungetwyfeld gede¢]10[ik inn natuurlike 
Par[J> to ralur.1 convervatism' and partly I. reser konscrwa-ne en gedeeltelik aan twyfe[ omieni die 
vdtions about [he jolnling or aluninfuln nble. tha' lasmetodes vir alumnummkah/ ie wye d# die oor- 
Ihe change.over in Sou,h Africa to alum,njurn cabl© rkakeling na aluminiumt•hel In Suld-Afrik, nle Bauer 
ha not b¢¢n more rapid. plaa•gevind h/ nie 

2. HISTORICAL 2. H]STORIESE OORS[C; 

Aluminlum Is a coraperau•el• modern metal and Aruminium I '/ belrek]11: moderne melani en /, 
it Wd, only in 1 886, wl,en Hall 1/ the Uniled Slams was slegs m 1886. ine Hall in die Vereniade Slale van 
. Anneric' and Heroul, in 'rance himul/neouhly Amerika en 1 [croult In rr.inkrvk gel,klyd,g die elek- 
dncovered the ftip,ion electroly,[c reduelion proe 3. 11·0|Itiese smeltreduk.leprose K or,Ide k het, du i :,1umi n 
4 aluminium on,Id be flroduced / u /hen reason· lum geproduse¢r kon word reen wal Inde.tyd ·n ,•de 
able.,c. like pryse wai 

rhe cionamic inientive lo use .luminium for proog in die twintiggle ecu was da ir ule '11 :,terk 
€'ectrical conducturs odler [han overhead transmission ckonornies¢ aansporing om alum,nlum & elektriese 

'Ines wi, not very gre,L earl¥ In the nvermeth cenlury geleiers. behalwe vIr bogronds# Iran:ma,el,ne. Le 

because uk-nium *nued to be more expe-ve gebrulk nle. aanges[©n alumer,lum 10© nogsteedb duur 
Ihan copr DurIng the i•rst and ·:econd world H, der a, kor= m. Gedurende die eerste en Iweede 

ulum inium .1, more ur genlly required for /iher pur wl/loo/02 5-,E aluminium nteer dringend nodig wi 
Po•es. Tlie Fre,i,h Bere probibly lhe first country ander dockindes. Die Franse war Waarskynlik die 

10 Uji .Alummium conductor. in in·ailated cable;. more eeste land wai j luminium/1/Lers in gels le/,de kabe IN 
th.in 6000 km of ·auch cible, being • servic by 1950 gchruit; het. en teen 1930 Wa™ diar near ds 60]00 km 

w hierdie 1/ort kabel in diens. 

In [he //11 1930·s Germany adopted the u'·e of Vroeg in die d¢rligerjare he[ Duildalld aluminium 
aluminium for power cables and In 1916 4 first oil· vir kragkabels begln /brulk en in 1936 i de oerste 
filled aluminium conductor cable w/, manufactured olie-gevulde :Llum,niumgcleierkabe] in Duits!:ind ver 

"1 Germany dild installed In Baden During the 19505 vaardle en in Bad..n g¢,11:,lallcer Gedurende die se, 
'he USe of aluminium conduclor cable in Gre,it Brit.,in tlgorjare het die gebrulk win aluminium/le,e,kabel 

Inereab ed rapidly and iowards Ihe middl¢ of the in Groot Brinale v,nnig 10©gent?em en wen itle Inde 
decade the Britirl, Are., 130.rds sland/rdiscd on cables van die dekade he[ die Br,Dic Gebledsrade Weig met 
with •iran ded ·,lummium conductor far listribulion gevlegle alummilinivele]# w di•[ribu„e teen Il Kv 
at I Ikv and medium •Atage en medium,rnimspanalng a, 81,nd,tard :i inv,„r 

In 1*6 the price of copper ingot for [he first ]n i 946 hat die prys van k/perg/tb!,pkke vir die 
[Ime eX[reed©d Ihal of aluminium ind though thele cer>/e leer hoer as dle van aluminium Test,8 en, al. 

•ve been 1/ Tim ,lolent aucclia•ium in :be pr,re hoewe] da.Ir w ly,1 101 [yd gew·eldlg¢ Skommelinge 

wPPer. 6 posinon hus rcm:inal ··Inually un- m ille prys van toper vom:ekon het. hel hienlie 

ch.i nged e,ier Mee Al k lime a writing the MI toes,and sedert 1946 feitlik onveranderd #bly Toe 
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per lon of copper ingot A .•pproxim"11 3,5 time: hierdic reforant ge·,kry' is, was die prks per lon v,in 

6 01 alumunium. after converxion into wo fium koper·gietbiok ing©veer 1,5 keer soveel a, die pari 

Ihis rc'ults in aluminium wire of similir conductipity aluminium; na verwerking in die vorm wail druad het 
to copper coding per unil length half (o one [hlril dil tot /vol@ dat alum,niumdraad mel 'n Nnange 
of Ih: price of copper wire lyke geleidingsverrnne .1 die van koper w die heffle 

toi cenderde Nowee] per lingto-cenheld .IN koper/.1,1 
kos. 

1 he unalioas M the prices of .liummium :ind Dic Wish¢[inge in die pry,c ¥11,1 alummium- en 

copper Ingols from 1936 1„ pre·.c/ d,ate are ,·hown koperg/[blokke van.if !936 to, und.,5 word „1 Fig- 
in Figure L rhis. however, k not [he IIi piclure as uur I ainge[(ion DI, skep egter am die volle beeld 
Ih¢ larger conduezor required Mr an aluminium cable nic. aange,ion dle grater Re/* Wdl m n :,lunul]Ium 
Inercases the over./ size of the cable. thus pushing kab/ no/Jg i, dic tolale groote w die k,ibel u·r. 

che cos, of /.Ul.L[Km. *hed,hinw, armouring. 
ee me¢rder. waardcur die ko.le win 

*4 isolasie, 0,1111/.01:. 
comparihon of aclual cable ms will be com- bewapening. ¢n so meer, ilak vermeerder md DJ r 

E enled 

on in more det.111 ]•ter. 4,1 later in meer behanderhedc nor 'n vergelyking v.iri 

werklike kilbelkoste kommentuar gelower word 

4-t--7--t ' .tH-L,--,ri . , 41 pl-+"·= --1.1 
TON. :1 I 1, -· 1'+ -; · i+-i L --- 4.- 1--• 1 Up'.11-fkl--ct]*•-i - 1 ·.·.•. .. : ·-2 

1500 

LONG 

jitziMi••F##:14--1.--jiftli•(w- frtifi--[ -I--Ill , I4 •·t 
PER Op-# 14.1-IrE..4.-tit..1 1 

1000 .414•.I}.1.2' 
RAND 114-- I. :11-: 'BIL .1.11 Hb,Me il.| •.11 •/1:101 
IN 32 • 
PRICE 

500 -i.'*littf-th-E••11144.-=il·•IjrK, c•I-F•-. •€p,- 

1*t---1' ··•·--· : i ·4 r 7,311-TAK-in-,>-·L.-=-•-·- 7-3.1.58919'1 /-94-[L im'm:· 1 14. : ·-··· - 

.-111'll, 1,1,; il. 
40 45 50 55 60 I 00 

-1 DE. LUE. 
FIG 1 COPPER 1 ALUMINIUM PRICE VARIATIONS 

3 PROPER'I]F.§ OF AI.l,MINII",1 3 E[ENSKIPPE VAN At.1.ll]UM 

3 1 General 3 1 Algemeen 
Aluminium is compatible w[[h all p.iper. Aluminium is aanp•baar by alle papier Fla/,c .ind rubber d,clectrl• and impregn.in[• plagick- ca rubber· didlektrika e,i impregneermid- w;ed in :abIL makung 11 c,ir, be wire druwn and dels lat by dle veri.,ard:Ring van kdbel gebrulk word 

extrudcd /• readi]• ax copp¢r. 

3 2 Fle,triral 32 El:16[ries 
Al,imrnium ilied in cable m.inof:,clure N ba.ed Alummium wal by dic verva,irdiging ,•,1 

on pubhcatinu- Noilll and !21 of the Inter· kabel geb/,Lik ,•ord. ,·, geba•e: r op publik/sle·. r,r 
MI#nal Cleelrolochnical Comrnishion applying to 11 T en 12! van die Inter/wormle Elektri•legnlehe draw .ind anne.,]cd ni./crial. respectively, ind hn Kommr.de w,a onderskel:le[Ik op ge,rekle en ull· 
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a purn, of nor le„ ihan 99.5 per unh and re- sciloeide inatermal betrekking her, en bes/ 11 
spective rei.isti„ties & 28.264 and 28,03 ohm. <uiwerhek[ un nie mn,nder nie as 99,9 per en 
mmZ/km held en onder•ikeke €ptstfiek, woer/:,fule van 

28,264 en 28.63 *ni mm'/km 
The conductivil> of aluminium 1, 61.0 F Die gelivermoe v.in aluminium M in die 

cent for drawn wire, and 61.5 per cent for annea]- g©v* un /elrekte drade 61.0 persem eli in de 
ed conducion, of the internallonal anneated ged·/1 91,1 uit"gloride Bel'ier'. 6!.5 peisent -1 

copper •andard Thix mean,; that ki achieve the die Irlier,unionale >/undaard vir uitgagloeide korer 
same voltage drop a·. a copper conductor for simu. Dit beleken d./. om diesel fde sp:imiing'i vill a. b¥ 
tar load cond/tons. the cos Kilion of an alu- i kopergeltier Inder saor lgelvka vroet,/slande 'e 

nunium conductor mus[ be 1.64 [ires thal of [ls verkry, (he deunner van 'n alurnimumgele,er 1,64 
copper counterpart keer so grool ds d]J vari hy koperewel,lic mo,!1 

3 3 Mechanical 33 Meggai. 
'1 he den,ilk ot alummium in 3703 gicm' Die digthoid van aluminium. nl 2.703 gin, 

Compares with th:/ of 8,89 g/cm) for copper, 10 B ent ver,elyk mel did van k„per, 111. 1.89 ymb a density rat„ of 0.304 Aluminium wire Is nor d. wai 'n digtheid•verhouding vun 0.304 all, gee. dn,wn from rod of 1, hardn:ss 8/lected %0 Aluminiumdraad ward gewconlik Metrek un 'n 
al the aluminium wire ends up in 1he £ H or w.,1 met 'n .GB hardhend wat I uilgesock i, dal d•e 

condition after tihric./.11, Ihough there 1, a dra:id. n.i ve,9.,ard Jglig, 'a hardheld v.in i H / 
lendency amongs, South Airican cable manufac- H het. #hoewel daar by Suid Afrika/,rie k bel- 
turers W limit me hardness to £ H Solid Alu- verva. rd,gers ·n neiging hetan orn die hardlicid 
minium induclor m me O or M cond],ion R tot • H le beperk. Saleide .thiminiumgel¢1is in 
cons,der:,bly soner La :mi·, flexibilti de O of M 10©,[In,i ts dansierilik migier ten Inde 

groter buighaarlic,d ie versoker 
3·4 Chemical 3.4 /hernie, 

Aluminium Ls co,cred wih :in oxide film Alumumum word bedek deur 'n oks,edfilm 
which is very Knociouw and xiable Thi: milur/] M h/]c t.ial eil j,t.ihie] p.. Hierdie natul,rlike 
oxide film 14 only ibout 130 A Ihick, but /3 ok,iedfilm p. 31// ,[,wal ]30 A dik. dog wo gou 
Soon as ]1 11 removed to expose the met# 10 111¢ a dit aerwy,ter word „m die mclial a.in die lug 
air. a tresh film begins 1/ form immedia,ely This bloot le ,[el, begiri 'n liuwe fJIm onmidde Jik weer 
him. which ha coniiderable electrical res]Nmnic. purm. Hicrdie film. Wd[ builengewoon hod el 
must he remuved o permit good el¢ciric il con trie,/ weerstand liN. m/el ve,/yiter word 
laci m joints und / Mils ille dmicully in achieving goele elektriese kon'•k in hasse le 

3I5 verkrd. en 

8 in Ihe ear]' days or aluminium cable which was dic moelle /1,1 m die vroee dat van alumin 
iti Ried ag.unal the univer,11 11*ceplance of alu iumkabel mdervilid i. om dit le bewer]Nellig wat 
inium as , cable conductor material mee/ebring het dat .iluminium me geredelik en 

u[/meen a.4 'n geskike maler,i,2,1 vir kalklge]¢iers 
aanniar is lie. 

The oxide film i, •lisceplible 1/ altack by Die oksledfilm kan deur .owel sure :„ alka- 
both ands :ind alkali, und adequate anti-corrosion hee aangeval word, en voldoende beNkerming teed 
protection 13 essentill] for al] :,luminium •healhed wrwering 18 noodiaaklik vii ulle Iluminiumnom 
cable and ujurnimum strip or w" armoure'l hulde kaber of kabe[ wal met #lurniniumstroke at 
cable draad bew.pen is. 

4. CURRENT RATINGC 4. STROOMAANSLAF. 

4.1 Current rntlng,; of cabl„. whelher copper 41 Die stroom,ian/:4 vE,n k,ibels. hei<v van knper 01 
or aluminium,are based on • B .,luminjurn. 8 gebwer op . 

[il the maximum permi„ible tem/riture :11 (i) dle maks,mum loelaotbure remperati„L, waar. 
which le component malergats may safely teen dle jamemelende maler,ale iner veilig- 
operate, held kan werk. 

fii) the heat dissiparing pro//ics of Ihe cahle. (il) die hille.kwy,rakende eien,kappc van die 
k/bel. 

R 14, installallon. operal,ng and :enip:ralur: ali) die ins!/11/le-, werk· en teniper.1[Liurtoestan- 
undit;ons. dc. 
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Table 1 : U'. C.IRRENT RATINGS FOR ('ABLE IN GROIND 

labell: 8.4. STROOMAANS[Al VIR KABELS IN GRAND 

N. w Mli,ic 600,1000 vi•li 600 ]000 voli 6,Will[V 635/11 kv 

Im,erial Equ·valent Stand.ird PU. lihulate.1 Pirer 11™ul th•,1 P per 1&/1,i/'d P.,per Inlilaled %!ze Sclue,ied BcILLI .,lich . mrn. sq Inn 

Fvr *'& Pdrler.1/#. P 'r[er.74„ tte- Pa•ler KeL•{,leer 
Imperiale Ekw•valenie Nuwe M.·trieki afgeRkerm geralt*.ic 
grolitte grooll¢ Sland..1. 

. d.,m ¥14. = gri:,i,te CU Al C1 Al CU A1 CU Al 

0.0225 14.52 85 66 72 84 66 76 5g 

16 88 68 97 74 90 71 7/ 62 

0.04 25,81 ll5 90 130 100 ll5 89 105 82 

21 115 87 125 97 II5 8g 100 79 

C.06 387 150 115 160 I 25 150 1 I 5 130 100 

35 140 105 155 I 1S 135 105 125 98 

50 165 125 I 89 140 16C 125 145 1ts 

C.1 64.52 200 155 220 170 I95 150 185 145 

70 205 155 220 170 200 155 180 140 

0.15 96.77 250 200 265 21(; 240 ]8S 225 175 

95 245 11•5 265 210 240 185 215 170 

0.2 1.9.0 295 230 3I 250 285 220 260 200 

120 280 210 310 235 270 210 250 195 

0.23 [bl,3 333 26/3 365 285 320 250 300 236 

150 110 240 345 270 305 240 280 220 

C.3 193.6 365 290 410 325 353 280 330 260 

185 350 270 340 305 340 270 315 25() 

0A 258.1 430 340 480 380 415 330 385 300 

240 410 315 450 350 30 3]0 365 290 

0.5 322.6 480 380 520 415 450 36() 425 330 

3(X) 40 355 51/ 393 435 350 410 325 

4(JO 570 460 495 400 465 370 

C,n,und ten,peracure 25 C 5(H tlier,11/ ie.]bbity (g) 1,2 de? C new 

Gron,I temperatuur 25 C 1 ermiese grondweer·lland 40 I.2 grade C mn/w 
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1,1 mder „, Inake a comp.Ir„on ot ihe cur Ten einde 'n vergelyking te k.m Irei lus,en di: 

lent u r>L,1, capile,tles of 'llum,nIUm .]•d c·upper htri'umdruend: hocu:inighed: van ko/r en alu- 

h.,;ed mn The N:Inle permixible uperaling leniper.i In,[lium, gebaseer op u:ezell'ile 1(uel:lath,ire werk 

tune. •hich n Junction 4.1 the FR ]00: (con· temp¢„luur, wai 11 funkde van die ]R verlne 

I'ler un 'lummium zind d copp.r 4·onuuctor (·[ ]&, 00'WIX' 004 'n aluminium. 2,1 ''i ke/r: eleie 

equ.il Lro- scenonal .irc'. ilie a[•immium having van dice]Id¢ deurs®J Die .,luminium he, n weer- 

r¢.4/virce el R , ahms and earn=y , load of 6:and ,an R , ohms en dra n vray van I , ampe™. 

1,1 an]Pi. The :<ipper res.i"I" hein' R" and le,w>] dir weerN,5,1/ v.in die '<oper / J en hy 

M load 1 prag 1 1 11 

For equal 10.0: Vir gel)ke eiliegj - 

1312R = I 1 02 t/ = 1.R u,R u 

1 5 = I',j R•u - 1,j R 

Ral R, 
01 ,Al.,E, r.lti,] -,1•1- resisl.Ince to [Ill A:inge en d': verlioud ]/g v.in die woer'".1 

d Ge,pe. 1 0.61 w /minjum M k wn kouer 0/ i' 

I, = dilii 1 - 0,78 1 la, = AUT 1,= 0.78 1 
CU OIL CU 

& IM,/ figure 01 78' for th¢ H]erd* rating leorelies, syfer van 78" vir die ian- 
4.• van '11 of an .,lurn/nium cable as c imparcd wiln / :opper .ilummiUml.Libel %00•. ¥/rgelike 13) ¢¢11 

wn kuper 11 k,urek one • Irue for mrect iurrem. but eun var> mul- vir d,reke grom. dog k.id 
Inet een of 

ginilly b> [iwe a pirc' lu or two for allern.,ling cur· 'er,elil •i•hel iii die *:t! w 

w iue 181, 
ent "or, 51]1 i dul> depending .® 11: m' •nd con·.lruction nge 'ide van the gro ok :11 1.19 

of the cable. ERA reporis F 9 183 ,ind ERA 69-30 •druke 4 .indi k.ibel CR A veniue le'/18.3 en 
ERA Part, 69 30 Gel/* 1 ,„d 2 (melric· si/en give deiwil, of current 1 0. 2 I mel rieke groolle··) 
yee be'and¢rhedc ..in die rdtiny, 01 paper and PVC inwil.il,g dilribilion ki<h'ma,wal.le v.irl 
/pler en cable PVC- al ground and w temper·itur:", of 15 / and geisoler<le di•ribusiek:,be] Leen 

2, Brond· en C respectively B> using the r / ev.wn, raling tivglemperati,re van 15 C en 25 C <in- 

faccorN. rhese can be converted to :he generally ded/lik Deur gebrulk le maulk hun 'be be- 
Irokke accepid Souih Al ground om.Ingfiktore k.,ii 

ril.•n paran•eters of 29 C hulle onigewerk wor,1 
1/ 

C imbi:nt. die al/mee,1 uilinuard, Lemper.ili•re ind 30 Suid·A friki.inse p.ir i 
meters van 25 C en 30 C te,i opggle van grand- 
u on,ge*11184/mperall,ur ond/r,ke//lik 

42 rb¢ cu•rent ratjng, o distr,buli[*1 cablc I.•]d 4 2 1. ! abel I word dic 91'nertillail·:la' un how¢i koper 
direct ]D ihe ground ui 25 C m given for bo:h 12 1,1/minium'ele/rh wal dirk tan 25 C in die 

copper .ind :illim•nlum conductor In Table 1 grord Bel2 IN. .iling'gee. Hlerdic .ian5Iae geld Wn 

1 hehe raings are for Mur co 2 600/ 1000 volt PVC or.. vall vier·ii,r, 600/1000 wolE, P.C- en 

and paper 1nsulated Lable* 1,i„1 tor ,creer,ed .ind papier·ge'Aleerde Imbel, en vir atgeskernide e,• 

belled 6.35/1 Ikv /able mi,nulaclured m th, ap ®ordkabel 5 v.in 6.35/ JIKV w 1 00':inlkom,<ti 
propr,lte Souill Airlian and Br,(i#h S[andardit. die yekle„de Sund-Afrik.L,inse en Brits¢ St.ind,i,trde 

vervourd,/ ls, 

TABLE 1 l ABEl i 

41 Both prior to and aner metricatin of cable 4.3 Stiwel Air 4 nu die melril·ering v:In ki.belgroot. 
41/E. R ha, beer, :he practice for allimilum cables IA 8,„ d]1 dle gebritik orn /urn,niumkab:k m 

M be inanufaclured m the game „zes " copper diedfile grooltes a· koperk ibel!, lo ver,aurdig 
I or low voluge du/. poh drop cansiderationh Jrc Bylaayspanning,diens word d.i.ir dikwel, grnal 
0[Len (}[ primary imp,irt,ince und witl• 1,0 con- *a.irde gehey Iwn die kiw-c v.in 4p liming•.•,al 
duct„]1¥ of .,luminium being 0.61 /:,L / c/pp¢r. en. ,% 111 Med:iste gehirt wor:1 dul die geleiverni,r 
the Croxb •,eclion.& ar:i 01 an 'luminium con V.LIi 'Umin,LI' O,6 J • die virn U'pe] I. mort 

ductor cable should theoreilcally & 164 (imes die deursnet van 'n :iluminium/le,erkahel ten· 

thai of a ,•Pr,er m „, order th„ the .ine vo]118 retii J .64 keer die van 1 koperk:,bel wee, 10„ 

drop einde will i.c ver,eker d 11 diehel apply, de spaiming* van Ine 

pUSNIng h,li We©S. 

For the mailer imperial w. of PVC in Ten opsigle van die kleirier im/ri,,1, grootte. 
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sulatcd copper cable. up 10 0.1 g] :n 1, bil. PVC- gehole de koperkab/Is to[ by 0.1 vk. dm !4 

hitherto been the norm 1 rule of ihumb m Cape daar :01 dusver in Kaamicid die lukruke reel gepolg 
Town to s¢Icer Ule n,xt highes[ €tandrird Nize i.I om die volgende hongste st:inda.ird/wie as die ek 
cable al being d. aluminium .....1 In 'cli wivalente groorle aluminiumk.lhel te kies 11• sulke 
cases the area fackir would range from 1.50 m geval]• he[ die deurgeefuktor van 1,50 (01 1.77 / 
1.77. bor iize, of PVC .ad paper insulated cable wissel. VIr PVC- en parier-gelileerde kilbels win 

above 0.1 sq in copper. i, has he•n the pr,ictic: grnier „ 0,1 vk dm. kip:r, 1, in K:,arqud die beleid 
in Cape Town to Elect me next bul une larger gevols on, B ./lgende grauu.le %[,wl/•B.* 
Al,Indard size of cable .1 being the alimminium kabe) 36 die aluminiL:mekwiwilent le bskuu cn le 

equ]*n[ gebrulk. 

5. OVERLOAD AND C¥(CLIC RATING 5 CORBELADING en S]KLUSAANSIAE 

Though dprkible io both coppu and aluminium Alhoewel di eweneens op sowel lopel · .is Li•U 
condui·tor cables a]Ike. i[ i. con„dered Illat the ques· miniumkabels Wan Inepa·.sing is. word die mening 
tion of overload and cy,bc raungs of cables wcum gehuldig da[ dic kw/„le van d, 00,bell,ding en d,e 
be of inleres' 1. many municipa] electrical engineers. hiklusaanslue van kabeli vir ba,e mu,12*,pi,1/ eleklro 

Cable r£,ting• ,,re based on conlinilous *Lodng £,nd in [egrie• ingenielle. v,in Msentlike be[/02 91 wee'. 

most mun,clpalitie, the •hape / the system load curve Kai:elaan,lae word op deurlopende belading geb/%/el 
is such that cable, Ir , /ain period, of the day or en m mieste mun,£,paliteite 1 0/ vurm van die 
light 're running ./ light or reduled loads The wgkurwe MIn die /elsel sodanig dat k.,bel, gedul·ende 
rating. for PVC and I I kl papir inA/ted Ireened seker¢ urc van di (lag / n.ig 'rl ],gle of ·n ver,nul 

cable are, in [crm nf ERA repori 69·30, b/sed un derde wag dra Dle aan/ie v,r PPC- en 1 1 kl papier 
a mimmum conductor Impcrature 01 70 C. for 1 lkV yeisoteerde afee,kermde kabelj• 1,. ing,volge FRA 

p.,per inxulaled behed cable on 65 C and for medium verslae 69-30. geba•er op 'n maks[mum.geleicrtem 
pollage paper imulated cable on 80 C per.illiur van 70 C. vir 1 Ikl·papie, Bels/errde gord. 

kabe] op 65 £ en vir ined]une,panning plipler-geiso. 
lecale katel op 80 C 

A grea[ dJ* of experimen 11 work has been carri. 'n Groot hoeveelhed praefundervindel,ke werk 
ed out rit the Wooltands Labor/orv of ihe Eas/rn ,3 by die Woodlanddaboratorium van d= 00/elike 
Fle/ricity Board. Greai Brilain, where [engl, of Elet:tr'p·,teit,•racd in Graor-Briturnje uitgevoer. wa"r 
L.opper and .lium,nnum Lable. wi[h differenl kind, of leng[es koper- en aluminiumkabal met vorskillonde 
insulation were I..id underground. jointed logelher i soorle Jsol- ondorgronds ge!6 Ih. in 'n ge*lute han 
a cloxed loop and then •ubjected :0 continually in- canmek[,ar gekappel k en io¢ .ian steed, Ine/emende 
crea·.ing cyclic loadbi, 8 hour·. on, 16 hours 1/ Th¢ „klusvr/gle. 8 ure aun eu 16 ure al. onderwer> la. 

PVC in•ul.ition and sheath showed no visible Kigns Dle PVC. whe en .omhulsel hei gan Inerkbare 
of de,moralion up lo approximiely [40 C conduc[Ur leken; w ver,legring Beloon 101 by ange,eer 140 C 
lemp.:rature. whle mcilium wltage paper Inhulal©J gele ertemperattur ine. lerwyl die medium·,plunnlng 
cable showed ® s[Rn of deterior•tion at 170 per cent /pier Mciso|wric knbel geen [ekens ¥.in verslegIng ,>P rated I id. :t LI conductor :emperature of 175 C. geioon het [ol by 170 persenr /in die aangc•]une vrng 

keen 'n gelelertemperal,ur van 175 C nie. 
While (ime combined wHI, [emperature play, a 1 erwy] dit «, Is dat Lyd. gekornhineer mel tempern 

dominan[ role in the deterior/:on of cable insulalion. [uur. 'n oarheerqende rol in die Ersleging van kabel- 
and the lests were wricd out under mor¢ favourable 60]me hpeel, on dat d /e toe /0 u gevoc r ,• teen mccr 
ground remper:/un .ind sm] Ihermal re.i<tivity con- gun/,ge toest,inde B opxigte van 
d,lions grondlemperatuur 'han would .ipply in South Africa, theN¢ resull. Im die termic>,0 weersind v.rn dne grend :u, w# in 
indicate th# cable diclem cal accommod.,te .1 Su/Afrika die geval sou wces, dul hierdle uitidao 
degree of (herm.,1 abu,e. daarop da[ die d]Glelarlka in de kabek 'n nulte 'arn 

termiesc mi•brulk kan weerstaan 
The ERA publicalion F//186 det.,ils method, for Die ERA Put],kit, Le F//186 ge< besonderhed, 

the calculalion of cy,lic rating faeon, :ind mergencv w metodes vir die berekening van siklie•e aanshie- 
oading for c.ible'; bid dir/ct in the ground or 11 1./tore en die noodbel,/ng /r k.,bels wai direk in /: 

du•[8. 12,gur. 2 11]u„rale·; 1{113 cures. laken at /,1 grond N in kinale 3/12 word Figlur 2 Illustreer 
>ear\. pcak. of reprevent,Tive i:tepdo-1 '·litnt:/wl„ vragkt,rwes. wa[ teen verlede jadr se :flits gen,em B. 
in differeni area. of (4/ Town. on each of wh,cli In vericenwoordigende verlagir,gul,h'hisles in ¥er· 
hi been indicated 11/ cyclic loadin, ftic(„i c•!cu· /11]endle goblede M Kalipsiad. 4,9 elkeen waarvan 
1// m accord.Ince with ERA 1//1116 1 1114 10:id,ng die 4ikliese hel/dingfuktor. wat m oorcenstemming 
factor for a par!&11/tr lo·id curve g/es [he raoo of me[ ERA F/186 bereker, IN,i:ingedut word Hierilie 
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permi.„hle peak load to Ihe su„ained Joad rating beladingsfakler vir ·n besondere vragkurwe ger die 

given in the relevant [RA [able. verhouding van die toe],lath:,re ipitsvrag tot die vol- 

gehouc vragaunblag wai in die betrokke ERA- tabelle 

aingegee word. 

el.¥ A..A IHOUS-mlA. .thmEA 

.-¥ ./. el·I·,O ...IM. *. Ze .·,O 

10/ 

W 80 
. 1 054 W .0 

'J 
a 1 .Al'.. j 

40 _- ,=AC=. le . .AC-Te. - - 

0 
4 11§6 
0 20 

e i 2 16 ./ 24 e 4 a •2 iG 20 24 

MOW.s 

.•MES'rt€ Ame•k 

SEA =CIN• e. 21 7: 'C ¢.CL.. LOAO 

lei 

I 
. 

Z 8/ le _ 

. . 

. 

/ CM .0 a 

1 40 - FA:©. __ 0 ./ 

4 : 11.. 
0 

22/ZES 
20- 

- 

26 

1 -- 

e 4 8 •E 1G /0 24 0 4 a •2 16 20 24 

WOUA. •©WAS 

•'iguur 2 Figi,re 2 

Despitc le increasing u•e of air con{1]t[On]1W ln Ten spyte van die loen:monde gebruik van lug- 

•tmmer. e.pecially in Ile *ninil bugnes, di,trliti. reeling in die sorne. veral in die hentrale sakegebiede. 

malor:ty of peak 10,116 M distribuion i/e 5/ kum dle ineerderheid ,ip]Iivrdgic op dl/ribusiekabe[· 

kin• in South Afrie:, 811]1 occur durlng the winter stelsels in Suid·Afrika nog gedurende die winlerm.,a•, 
month, when Ille ground temperature will normully de voor. wanneer die gronillemper.nuur normaalwel 
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METALCUD SWITCHGEAR 

IHCORPORATING INTEGRAL 

*9 - 241 613,• - EARNING 

. QQ. 001 00· 17 I -44.#t. 
. 111•. '- Suitable fm systems up to 13.8 kV 

750 MVA 
Current ratings up to 2000 amps 
Now ;mpulse withstand tested up to 
95 kV. 
Models: Vll -with single busbar and 
VTD with double busbar. 

A, insulated, wilh mensive use of epoxy 1% resin Transfer Intpgral earthing' Aurac- 
Ive, flush·fronted appearance ' Easy 
accem, for inspection aid maint//ance * 
Goodcabling facilities · Fully,nierlocked ' 
Read# extens·,ble 10 / current ratings- 

For further informa"n contact no „unks or joggle chambers required to 
connect units 01 one cur,ent iating to those ••HAWHER SIDDELE¥ HECTRIC A.T.W. (PTY) ITD. of another * Complies with all relevant 

PO nox 417 Roodepooft Tron,vaul. Phone 763-5811 Brkish Standard Specifications 

Is your transformer oil pure? 

If you con't know. then tike 
it from us that water, acid and 
sludge „Beating away the life 
of youT equipment \91 

CHEMILITE S mobile plants 

purify transformer oils using • 

a centifuge. heat and vacuum 

on site and on load. A fully PROF.E·TARY IMITED 

equipped laboratory with 

14 every unit. Sandberg Street, Denver. Johannesbu g Tel. 25-6901 
Box 25720 

-1 
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be well below 25 C 1/ 11!e· grelific temper,iture were h¢elwat onder 25 C k Indic,1 du? grondicmper,Ruur 
IS C. 1he.e wai,1,1 te im idd 1„in.,1 raling tacior of 15 C sou weeh. sal d.,dr n bykorn,1]ge a.,rl#1:481/ktor 
b/ween ] 09 und 1.12 dep·nding on 111.1>pe of /ble ian lumn 1,09 en 1.12 w//N. afh,ingende ran die upe 

kabel 

Cables laid in the graund or ductq heat and cool Kab:!s w:/ in dia grond of in larmile gel: „. 

much more •lowlv [han c ibl/+ in air and theoreli,allv word be *adiger warm & loud .is kab:]. w& In 

e i yel,1 r iting ul w c /13 e 1 114.1 fli/cl ill Ihe ground die Jug k en [eorelie' b ioort die Killese aans],I 
f./ [h 

lermin,U i,ns in , r :houtd b.• go·.erned by ihe van ·n k ibel wai direk in die gn, d gele k 
=01 53 

E rlion 

iii .„" 11 /ner 11, however, op:,aling .ind punre iii die hip, deur dic Ze/eulte /111 1,1 116 1/1 i. 
lesling exprience Indic:,12, Iliat ihe rn[ing# of boill behier te word Oor die .Ilgemeen dm werk.. en tue» 

Ulum,lillm and opper ¢.ibles are on 'he con'Jrvaliv: ender Indhng M op dat die .1 „1.1 i e w sowel .1111 
side m,nium. 5 ki)/uk.,hel .ill die klinherwallewe k.1/ i. 

6 5}[ORT CIRILIT RATING 6 KORI SLU[T[/ChAANg. AC 

rhe 'hon M/In rating / a cable may lie Die ker[.€[u'Ings:anx]" v.in n k.lbel kan deur 

Movernrd by any of (tree Ilm,ling ¢onditlon,• v,z, coleen van drle heperkeride luetrud¢ bchc¢r #ord, 

6 I I Permisgible conductor t'll,per•aire : 6 I I 'loebalbure geleiertempernliur 
11, order to preve•i, [he buckling 0[ joinis Ten clrido cle ierhiligine nt krumuck Mul 

due (u lollgiiudinal expan,.ion of tle conductiA. laS. as @04{3' .. I. norl•.'e liset•ing val 

6 Inip¢rature for pap r mulitled *rided In. Beleicri / urhoed. word ///te lemper,luur in 

duclm ]4 tal:en 111 IRA Repori F/r,95 In b. die geval va,1 rapier ge fi'lee,de, geviegie ge!:lers 
I 60 C. which 6 below /0 1,)proximale 1 70 C n FRA ver:lag r,T195 14 160] C #r=m, 1/11 

nle!!Ing polnt /1 aluminium cold¢r ·ind 185 C tor laer „ 11, dle Bmeltpunt van ongepeer i 70 C In dli 

Undead „0]del. jor cable wil solid al„numum 8/val un aluminlumroldeer,el en I 85 C v,r u,no 

conductor, which has different t],emo.mech:inical loed·0]deer.¢[ Vir k.ibel met •obed¢ alinimium. 
ch./.icierisile, m stranded ondlictor'·. ·he ma/- Me/Ir, w.hir in die tolitiom¢/:iniese eier,/:ipp: 
mum canduclor [emperature 1, 130} C for bob verski] u. dic van ge']eye geleiers, / llc m,ikbl 

paper :ind PVC in·,ul ited cable mumgele,ertemperaluu, 130 C vir Nowel pal>Jer- 
PVC-.1.1¢erde kabel 

4U- -0 .-4 168 .c 
6 1 2 Dam/g, 10 1/ad *heath: 6.1.2 Beskadiging van Im/-ornhil,:1: 

I h¢ limitin' Lem/rature 10 'vid long,lii Dle beperknde temperaluu, om oorlangie 
din.il circum[Urenlial cracking of 111- le/d bhearh of om rekbarsic in die [.ial „Inhu].·I van 'll 

01 2 ,:16]- 23. Iken E„ 250 C For a single wire kabel re ,/hoed. word .LE 2.50 r gellum tn dk· 

/moured cilble, Ihe /,re armour r. u.Nuln d to 20$:,1 van ·n enk/[dr:,ad-ger>:lnill„rde kilbel waill 

6: 0,2 lault curriml wil the le/. M nece•» .,anvaar da[ die dra idpan[Mering die fouiroom 

* In ex•ct propor[,or, to their Ielatl··. reS,5- mel dle lood decl. dog nze in pre„e,·e ve,houd,ng 
tances For /eel mpe .,rmour/ c:,hle at] liu Mt hull¢ relatiewe weer<tande m Iii die /v,it 

4 1"12 current ix assunied co be /ken to ihe lar .6, alb/nd-gepllerde k.thel word iti,nuir 

le •d shenih only, 8 voll¢ nardfoutllroom I cerla n Iypes et Nlee] da[ die ,// deur die lood 
La/¢ armoured eable .1 1/rating '11 the €hor[ c/- ornhulse] O/,Cocem word. en I,3 xekere :Lpe, ,laul. 

cult figuri lor uNre armound cabls m,ght be b,nd.-/punts¢rde kabc] mag d]1 mwile. wre:. om 

necessary In m.,ny mun//pal suppli underl.ikIng. die kortsluiting':Gyfen vir draad.gepaniNeerde 1 - 

le IlkV system neuira[ 15 earthed through 6 ae[wal te verIJag. In •ersk©i- mli••,s,pal: 
Curem [Imiling dev« :n which case the (prer- "aorhieningg),ldernemings word die neult"le ge 

healing of ih: end sheath w.11 not bea fuclor teier gn die ! i kV-slet•el deur henimleli,™ v,t,• 

+ far as ihor[ circull raling 1. clierned. 9 'troombeperken.ju "4/ Pe.• JfiL I' ge[ke ge- 
val dic oorverhining van die lood.„mhule, nie ·n 

ral g] spel moverre Jil die lor„luitlne,klro.im- 
2,1,1/lag aunbelref nic. 

6.13 Bursting o' >theath: 6.1 3. Bars van die Lood·/nhulge/: 

van Formul.ie I Ilul:,ling /1 1,mits for bur/- rermule: vir die berck:ning die perke 
Irly have bce, establlyhed hy Gir:land and Parr m die hor, van 0/hild, is deur GoNI:ind en 

arld theNe formul[,2 have been verified /,/r, Parr daargeN,el. en hierdle forniule. k prodfonder 

m..Ily ....g linit, are i ..... of , vIndel,1. gel:,inlroleer B.,ht,„ke i• 'n funk'i: va[1 



·tail 2 : SHIRT CIRCUIT { 1 IRRENT RATINOS Table 2: KORTSI[JITINGSTROOMAANSLAE 

Sh•[ ci"cuit ra•K, one Necend fault d,·ralion kA Sal 

lor,slu,[ingganNIag foinduur Bursti,ig val een '/,inde. 1:A 
Current' 
1 k. P [ 

PVC·Gri.Olcer parer insumied single Wi C [irmoured 
#/ lit'r Al 

PVC fnsui•ed Papier geiseleer -adrn. 'epan»i C./ 

Ull,gc 
U, W UP . S•ree,•0(1 Belle,1 Ba,•strome 

Nu 11 k:-P-01 
'e Tot bY lei te 3,3- 6,6 k. A f.... Cor.Lon:/rulic Cu 'if Al 
Zm 3 30(1 V 1.! B Il k. 11 k V K.ibel 

g: 
d8 /: 

'22 '2 
Al Ill A A /11 Al 16 P 

L I 6 1 5 1.0 1,8 1.2 U 12 1.9 1.2 .2 

25 24 1.3 2.8 1.8 2.8 1.8 2,9 1.9 

f 
35 3,3 2.1 3,9 24 39 2,3 4.1 2.6 4.2 

I 
50 4.6 28 3.1 3.2 3,1 3,2 59 38 35 

i 
70 6.5 4.0 74 48 7.5 4.8 8.2 53 8.3 

E 
95 9.0 5,6 110 65 ll.0 6.5 lt.0 7.2 11.0 2{J 

: 
120 12.0 7.0 14.0 8.4 14.0 8.4 14.0 9.0 140 

: 
150 :5.0 86 16.0 Il.0 16.0 11.0 18 0 11.0 18.0 12.0 22 

: 
185 18.0 ]LO 20.0 14.0 20,0 14.0 220 14.0 22.0 14.0 

240 23.0 15.0 26,0 17.0 26.0 /7.0 28.0 18.0 F 300 29.0 17.0 13.0 220 33.0 220 35.0 23.0 36,0 23,0 

400 8 220 42.0 27.0 42.0 27,0 47.0 30,0 480 31,0 

Tcroperalure R•. 
70-130•'C 80-160 C 80-160°C 70.-[60 C 65-160°C 

TemplrmiUrnly'LIg 

Faklare vir •e'%k]LI]ende fouk].iwte• 

Factors r. d..elit fal. duratial 

Sekiinde¥ 0.2 03 ..4 0,5 0.6 0.7 0.8 09 10 2.0 30 Seconds 

Fakli,r 2.24 182 15* 14[ 1.29 1.19 112 1.05 1.0 0,71 0,58 } actor 
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con·,truclion of Ihe cable and are thus indeponder,1 di kenstruksi¢ van die labe H „ gevolglik unal 
of ihz conducior mat/wl hankE]k van d,e. male]1.1:,1 w:,:tv.w, d,e gelele, 

gern:wk is. 

62 Considering Ihe loz:gituidinal expan%ion Th:/ 6.2 Mot die Dog rip 'le 00,1.ings: uit/11 ing w.it 

ocet]/ with a rise in (emper:,[ure and which tend' Ine[ 'n 8[ygIng van die 1,3rnper.LIU. gepuard gihiJI 
te make ihe conduc.,1, end* enter ihe join[ b/xes en wut veroors'ak J R die runte van die Meleler, 
and cause bucklg. the coemilent / apanslon die la,k/[e binnedring m verbi„I]]/ 0*9:,k, 
"1 alumn,ium iii 34 per cent //ler than th,1 word dan¥.lar d.,1 die Illt,/11:igskwo·,/in van 

of cupper This might appear to be urtrimenial aluminium 34 perser,1 hoer ,• :LS die s,in kape, 
to ihe shon Circull properlie, / aluminium but Dit mag skynbaar die kne„,1,11/„ellsk:,ppe w, 

111% is nol the [ul[ picture A, [he conducror. alurninium in 'n <wak lig /el, dog dit wy, noB 
ure not free but dre restrained, 11 iN n¢cewry Lo nie die voile preliljie nie Aa,ige•ien d].· gele,er. 
take ]810 accoum: the modulus of clasli¢ity '0 nie ·.rv ]' n],•. dog orider bl,perk]n. verkeer. Is 

determine The relative forces set up A. ., ·.Impl][L- d][ nodig d./ rekeniny geliou word niel die el,14· 

win. these fories can be carrudired lu he pre- limleil€modi,]us len ewide die rell[Il,We krage wat 

porlioniil / L/ producIL o[ ihe coe//int of vryge,lel word. le bepa.,1. 0,1 dit renw„dig 13 

expunsion and le modulus of /1,1.11¢Ity. The slel. b, hierdie kraple hed•ou WUId :1% plw 
modul,1 of elastic· [y of alum]11!um ]4 0#ly <8 sion¢el tot /Je produk van ii, u,1,4·11,nlc.kwo·,ien[ 
Per miL of thal of copper and ihi·, difference afl en die el.//ite/[sinoidulus Die el:„tic[/1 .r, othilus 

m & 11'Blier expen.lon raic of ,•lumin'um w aluminium • ™Bs 51 1, ,aa die En kupe[ 
en hierdie ver,kil weeg op teri die thier uilsel. 

tingskoer' v.:n ....'litin 

63 The shon circuit raling "f "11 alum•nlum 63 Die kort,lutlings:,an.lig wn n :,luminium 
c.ible s ilbout 64 per ce,11 [hal o[ a copper cabl. kabel i, onge·.eer 64 ¢ "i die v,in n kuperkabel 
of Ihe sume qize :ind for an aluminium cable & van Jte,elfde groole en vir n :,luminiumknbel 

timit.ir ie•„i.nce 10 / copper U,le. the shon mot Hoorgelyke wemind ,• 'n ki.perk:,bel 1..m 

circuit rating can he uken to be the lame m die kortslultlng·.aar,hlag aN d efellde in elke gev, 

each b:,kou word. c:10: 

rahle 2 gives comparati,e detalls of the sh/ri In label 2 word vergelykende bestinderhed: 
L]/Cul[ 1:Llings and safe bursting currents lor b/h an dle kor[.[ullings.1.lns]L,e en ve,IJA bars·,trome 

aluminlum .„id copper cable*. For screened 1 lk¥ vir .4(,w¢i alum/nium- .1, loperk,be]' aangegee 

.ble ille figures g ven /(ir tltc •afe buisting cur- li die geval & in .ilge/:rmde k [bel 1, die .yfen 
rents irc for unarmoured /ible thie being the wat len Opslgle V,In die veilige har,strame :wrige 

Only one' avintable For armoured cabie. corm. gee WON], did vir ong:pan,enie k.ibel. ::inge„„ 
dit pending values could b: hlher. dic en,gs[: i. wal hebkikh,lar i, 1,1 die Beval 
w *punts:rde k.,bel km die doreen.lenimende 
waardes hoer wecs. 

TABLE 2 TABEL 2 

The Ilk¥ distribution *,Hem I Cape T"" Die 1 I kV-distribuAie/elsel ]11 K.,upi,ld mik 

make. use of buth belied .ind weened cable•, willi pebruik kn sowel gord- a, afgehkermde k.ibe[, ine[ 

the 1 J kl new/ earilied / 0·,ch stepdown /b· dle 1 [ki: nulgeteler hy elke verl.,ging#ub,1.„re deu, 

I'4[lon by meal,& of an 800 or 1.600 amp red'lor middel van 'n 800 of 160*) ampere weerburid ge.Lard 
The w.illest m of likv e:Lble ins/[led m.iny yearh Die klein.le groolic I lkY-k•bel val h.ile j,lie /led: 
ago wh 0.022 5 4 m COpper conauL,or of belle'l ge,nstallcer ls. Was 0.022 5 ik ilm. knpergeleler met 

Conflruct,on and despile le fia,1 illat [he system dhort gordton•ruks], en. Ten ipple v.in die re,1 d.1 .1/ 

c'r:11,1 capacitv ha, ,1nce rlk·n to approx. 230 MV,4 kirt':1111[ingsvermed vull die gle]·.21 frrder (dien toi on· 

/2,50 kiloamp.)· no damage w any cable due [0 gewer 250 MVA (12.50 kiloampere) gesty, 11,1. het 

'hort circuit cand/ions has wl occurred 1111]ough daar Reen skade Jan cnige kabel w,il uwn kor,sluitingh. 
reference to ''hart clrcull ruting table: mlht glve 10/,tande le w>le ls. worgekom nie. allinewel lar 

Cause kommer for rede 1/ may besiaan :i, oni na die kort/uit. con... 

ing:.landaglabolle verwys. 

Shorl circu][ ratlngs ure based an [he avaimplion Kon,]uizings.,anstae ward gebaseer op d/ ver- 

ihi the ··hon ,MN,/6 Pla// Th the 0,3/uclor onders!·31'111% d·lt die koril[Jit,np pla:,4,ilid w.linder 

1. at . mar,mum operaling temperature and thal die Beleler by 9, milks,milm·werklen,peral,Jur i, m 

the 1 kort·•luit:ng•lroom ,(3|ant: 9,01'1 circuit ai wai dll duu:. cumm Mays constant during lis dat dle 
d. ration in·,te.ld of fulling .is 11 normally does. Shor' konstant by Insted= d clurvan lim te val, m Val 
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c,rellic r it,ng. of bo,h copper ;ind alummjum cables gewoonlik die gnit J, DI korkluililigs,idn,hi vill 

thereliure te,ld in aclual operanen le be on ihe con- fowel koper- 38 :11„minizinik:,bel, is ilus oRder work- 

scrinve slde hke werk¢(>In„andigheile geneig um .1,in die kine r. 
witiewe kint Le wee· 

7 T¥ PES OF ALIJM]NIUM DISIRIBUTION 7 1IPES ALUMINIUM-DISTRIBUSIF,KABEL 
CABLE 

7 I General: 7 I Algmeen : 
Alum•nium a very much more ducule than Aluminum i·. bill; nrer rekb.ld, as kilv 

CUpper .Lnd It h pri,elle:& 10 19' ci•nducloG of en dll is praklies mooudik om yele,ers %,Iii sow'•1 
solid un well • Nir:inded 'lummium. Ilic use goliede /.9 g/VI©gle #um/ium [e *brulk Dia 
01 xolid cond=lor With PVC' inxulation resulls ill /brulk van 'n Noll,zle *teler met PVC·holave 
a more com/cl and a corre,poliding ci)/ 'aving 11¢1 101 Bev·olg :9 inedr kompak,0 k ibel en 'li 
which in arilin size, can be con//rable: fur (treen'(emmemde komiehe.r,Img, " in ·am 

instance there ix :in cipprox,niate 14, saving by 1111/ g¢¥'|le 110'.1| LI]SWI,Ilk kfin wee'. daar i: 

U// 5.0]Id In,te./ 31 s:]/nded conductor for 0.(A bv 'n b,Nparing vi•,1 0,/€·deer [4· deur dic ge 
.,1. In 1.0 core medium vall.1/ cabl¢. bruik van 'n wiliede m plu Li. parl ·n j,e,de@te 8/ 

leier ¥ir 'n 0.04 vk ,[m , iwee.„r inedjU[Il•[).1!1 
n"gsyeleier. 

Solid aluminium conductors cannoi be pre· Solic(le ihini,aium•:le,m kan nic voor.k 

spiralled to reduc 1,1*ind Im, ilring K 'pir[,dI•orm' gedrim word om 'reganies¢ slrem- 

la>Ing up proce». Ind lire not u'ed tor I IkV ming gedurende die opboupro es le Mmind¢r 
Lab],h where [12 intemi> of the diet¢ewie ]A more B. en hulle wurd nie vir I ikv-k.ibets g:brulk 
importa n[ (11:n lur m dili ni ,(71'ape cables. In waar die Intogrileit van ille· dieekirikurn nie¢r 

addition /0 ··Ilor[ c rcult ming of i, :1]id coiductor b:]/ng Lk is ar by med,LIn„Flin'jin,g·Anbels nic. 

pap:r Insulate,1 cable 1% lower [han Eh.it ot n Boonop M die Lorl'lulting'.In/lug van 'll pal),Cr. 
str.inded - re,50]/rd: knhel mel 'n Nolied¢ '¢10./r 1,10' I 

d,¢ van een nnel 'll ge'beyte gele,er 

7 2 Snull, Alrican Standards: 7 2 Su/1-#trik:ul•qe %12„dimrle: 

Unlil r.,illy 11. u. of ./min,imi / :1 1 01 i/|dn# i. die g.:bru,k van .ilum]Illul;1 

cable conductor wa) co•ered only by Lhe South i• 'ri k.,be]Bele]¢r .tel deur die Suid-Afr'k,tanc 
Afrie.in Bureau of S„in,1.irdN Stuific.,lion NJ Buro vir Sl.indilarde W 4po.trik.i,]e nr. 97·1967 
97-1967 for parer ir,Nul L|/ cable. 1 1,2 new met. vir /,pler.geiso]0erde k,ibek gedek Die nuive 
ric/ion *tandard kir PVC m,ul:11:d 0 able. SABS gerlielrise¢rile /.ind:ward w PVC'·/140/orde kil· 

150-1970. nan pn/,des fur both ··tranded .ind bel. SABS 150-197(1. ma./ egler ]1011 voors,el,ine 
%01/ alum'inum C,induchm. 19 well '1 /ncen'ric W .* .... ai ./i' 1,|uminium/zle,en 
neill·al Cable with eopper coild,JilorN only 'Wil ,ts 'Ir konNeni·.e•e ne,]Irale kilhols me, slegh 

Ipergelcier•. 

7 3 11/ium 901/ge 4 t'orr tables: 7.3 4-aar-liabels w nnedium,/nning : 
1 he link core aid aluminium Binduaor Die 4 a.ir Nollede al,]miniumg¢le,erk abe[N /.Lt 

aMAABS [50·1970 .Lret PVC in-lated with m SABS·spe,ifikase ir 1 50.1970 voldoen, 15 

an ntruded PVC' be,1,13,ip. wingle g ,]vambed //1 PVC-ge,Weer me[ '11 deurgepersde PVC'-onder· 
wire ,irmour .ind .in extruded PVC' •lieath I hen lany. n L nkele gey.1]vani.eer/e sti i|dr.i:idpint/f- 
ure two virl:,hons of /1/14 'un,truci,un uxed in ing en 'I dellrgepenle PVC.on,hulkcl Daar li 

Greil• Br,Lii],1 ... 11•e lontinent [wee vilrii,„es V.m hierdic knii,trul- wal H] 

Oroo· Bria/Je en die Vogel:ind #brulk word 
One employ, a he][cally tapped PVC tape Een m.ink eebruik van '„ onderla:ig ¥a]1 

beddii/ wlili ./iniaillin Nlrip .irmi),ir and PVC helic,-gedraaide PVC b,md. pep,inher mel alll- 
shah. 1,1 6 ,[Aln the bidding lind irmouring miniumwk en ·11 on,hum·] w PVC· bu,[e.}m 

„per/Lion, un Mike place 11 „ne r,in 11 „,gh the In hlerdle on[werp k.m 4 onderlj.,8 en dle 
m,„fune.. which r:;u][s m a cheaper Lable <han p'iniserine ge'lurende den li,ple deur dii· n/,3/elie 
111-· cii:Bmional SABS dexign Th: rival mcri. cange h,Jng word, u n />edkorer kab./I 1:I /· 
of 'tre armour .is i.#' lluinlilim ./ip .mour vul& he[ aN die kni]Insionele NAHS-mierp. Dle 
are .on,eline. huilly dchaled. but In th: 1/hor'. Ikil" /kirdele van drulbewarnmig '01 

opinl,in, th// ar: of lechnical intere•[ only. The vergeleke b> panbering var. aluminiumband lok 
armour i. fund mentully rn¢.irn to pr,)[ect the *ble som• w.irm be,;preking ull, dog. n,1 dic Nkr>wer 
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:igainst d,mage during inslullalion and both strip se me],Ing. 1. blerdle .1 1144,glnes vail blue[:/8 
er wire will be & .2, limited. if any assistlinc: niebe b¢[ang. Die fund,imentele drel „r, d e punt 
ag'InSI a d// blow from a pld. of /her mech scring g om dic kabel teen //e twle,1. ilia 

anic.[ dnice. 1.kle te beskerm en 50*,4 Jrt id as bandp:int.:r 
ing mil bal¢ bJp¢rtle inilien e i,ee, biskerming 
bicd ten 'n direkie hou van '11 pik or enige ander 

meganic·e 10¢Ntel 

A /od design m/// *e use & thre.5 'n b.eed, 01,1•weip muuk Bebruik viti, •r' 

PVC insuluted „)]id :,lummiurn ¢,inductor, wilh solled: :mlumlniumgele,en w.,1 mel PVC gew 
a rounil alun/nium le'lril colductor w.h lin leer i€, le,„irne mei 'r, ronde nul-£,Neler •Llil .|I 

mude.1 led covering. the Ii,ur condl,Ctin. b¢- mlilium mel 'n deurgererhde loodomhu[Ne[, Ier,•I 

ing armoured w,lh Iwo corromn proweied Me/1 alvqer die gele" mei [wee brworingkbestarnae 
t"/35 with .1 PVC •haili 04¢r:.IIi st:,ib:Ind¢ 'pan/er en bulle on, mel 'n PVC- 

emhum,e] bedek , 

7 4 Diw/„c nelurl ralla 74 Kabrls met kullsm/£ : n////ers: 

On protective mi[IllpT: //rth[,4; (PME) 4>b- hi Belvels mel beskern,de '/1¥0110]@c 'ard]" 
tenh rhe consume„ ea, [h Is conne/ed w the word die verbrulker se :L.irdge•e,ilinG don die ge- 
earIhed neutral of me di,ir,budon v ,[em. and a.„de nulgekler van die distrihip.iesi// gelop· 
no independe// e.ible earth connce(ion is required. p l. en geen o,wfli:inklike kabel-:t:,rdkonneks,e ij 

1-hl h/ Melised attention. bol in So/h Africa ger/glik nudig ,]le Dit hel. die guind:,g. 4,>wel in 

:ind overseas. on the 'aving 11' medillm Witag¢ S.A as ikirsec. ge,Nig op die hesparine wai in 

call em thal eomd be .Lihiexed by en,Floymg die kNe van ined,ums/inning,k.,bel 101;,/Rge· 
a .·oncemne nel"ril whlch #ouid 11/1 ac[ as an bril k.in word duur @obrulk [¢ m.,1,1 5.in ·a 

irmour or wheath I he conduclivil of wh kon.enirle•e .1 nulgele„ r wai *lok .lh pankering of 

neutral mu,1 imf Ines.il> be hugh. thu, re.Iric[Ins omhul!:el kim ilien. Die gel•it=rheid win ho ri 

111/ mell.1 usid to cither „ipp:r or Iluininium nulgeleier moct noodwen.118 hooe, 0/0, nic, dpe 

gevoly dll :ile niater,ual wai gebruik I.an word. 
int Il t.oper 61 alunliJ,lum beperk i' 

For PVC insi,1.,[ed cabl,·, copper wire eilher hi ./ il I. PVC-ge'llerd. ./. d 

In wnvent,on,il Idv or "ccon lormalion "/d koperjr :ad. of „p die kolivel,Nione], wy,e g:la 
reill'ly be el"k'>ed for the concen" neutral· Of m ge:/I[dc forin,... .redelik v. die tons¢,1. 

bt,1 ihe UNC Of :llunilnium 'tr:p or wire k innu- [r// nulgeldier pebrulk km word. maar di 

enced ha the d.i nger• of curroxion .hould th gehru k v.rn :,tu rnin, un,band oi -[lr,Ma .Mil be· 
mlo:d wurd de,ir 

outer PVC she,1/ be damaged. die beva:ir van veriering in- 
illen ille buiten•le PIC·-omhulsel be/.ilig .ou 

wd' 

1 112 problem of 'lie corrosion & :'posed Die prob eem van die verwering kin nnibkize 
/I/.11111 lum irl ul„lergr/und 1/,t:,11/1/in, / .1 /. m- aluminium m undeigronils, imt.ill,1.,ie, i. g¢korn 
91]cated <ine, but depsnd, mai/,[, on ihe galvanic phsceril, dog dll 13.1,g 40.116.L·!kllk van dle ga]- 
chemis:ry ol the ,oil Ihi, c:w, lead to Incion,„ •Tuche chernie van ilie grend 'f DIi kali inlum. 

M Ed,111'. B /11mlnlum armounng Wbes / a.¥.ente ¥/suhaw 1,4 gedg he Die al,1111,1/ni· 
13LV c./ es ] / acrov. a tid:i! a luiry E n North· pan[N,rdrad¢ un 711V.kabek w.it our -n ,]oed. 
ern Ire].ina wer¢ t. almo• p.·rfect colld,[lon niondIng / Noord lerl:ind ge|6 ,A, m ni 29 iaur 
4 29 year, of mn, even though 1he he„,an diens nog ]11 41 byna perl'¢kte loes"d. .ill»ewel 

meling owr ihe win had vill,/y <1[irreared die. Bahn, -ornhulkel v.in d,¢ drade fuitlik ve·dwy,• 
.ind le Cilb'„ Were expo,ed 10 1he .9 d/ly ,/ hel eli die kabel, Iweekee, per dag by laagwalei 
low lide On [he other hand. ihere have been in 0 di lue bloolge,lel k A:In die .mler kan[ 

Wnces when all,m,nium wire or sip conantric 11/1 di r gevdl]: voorgeklm w.,ar knremries, „11- 
lieutrak have corroded .Iwily to powder within gele,en van aluminium/4 of -band blnne '1 

a year of ]1•4[•11,1Ilon. due k. ihe IngreNs Of water bar 01 ing/l]'1%,e tot poeier •erwe:r her. ween.4 

thr.10111 d perfmi.2 04 iDe PVC :hea/h die hinnedrInging vin w.iler deur 'n perforaxie in 
die PVOomhulse] 

I[ s widely accepted Ltal in the event .4 The Ihir woid ilgemee n aa 13,4,·ir dal. indlin 

Winen,ional exlruded PVC d/ti·eorrosi,re shearh d.ial n lekplek in die konvenrionele deurgeper,de. 
over an •lumin•um Ntrip or wire con«·ni•ic neutral ann-wrwerings<imluiliel w PVC orn '11 nulee] 

being pltnetured, mo,que " r¢·ldlly mit;rute eler wan alun,]niumband „f -draad sou vaortum. 

'iong :he •.trip,/w/„ and h „irrosion caug th: die *Mhe I geredellk !.nng, die band of draud 
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loss of lh¢ neutral ind earth con/antric conducion Lan deurdring ell iteur verwer,ng [lie verlie, w 

For thi, reason it k the cuxim In T ranee to 6 konsentries, nul- en airdge]/ier kan veroor· 

uk for [he concentric neutral, aluminium wireh saak Om hierdie rede .ord d.lar 111 Frankryk .ir 
embedded in a Koft uncured rubber hedding, into dle konson,riese nul/leier gehruik #maill• pa 

which ihe wires partiall, wk li, Germany it is aluminlumdrade vuL in 'n 4,18[13. /1/evulkum. 
con,rd¢red [hat Lhe requircmen[ for good contact corde rubber-onderlitag ingel, i<, sodilt die draile 
bc[ween [he concenlric win:, and contact tape i, /dee[(dik in die rubber weg,ink Iii Dultslan,1 

incompatible wilh having [he wires and contact word die mening gehuldig // dit nie maantlik q 

tap¢ pro/rly protected against corroxion. and em die drade en die ki,niakband doeltreftend 
[he use of an aluminium concentric neuira[ con. M verwerlng te beskerm en nogurns <he ge 
duclor 3% iher:fore Npe.·]fledlly oullawed In Ger. wensi gocie kontak lu»,en die kmeniese drade 
many Aw[ trom an experimental PVC sheathed en die kont/khand te behou /e. en die gebruik 
concentne neutral inj,[al]'[1·11 at Worcester some van n konxmasle nulgeleier van alu„]inium word 
nine years ago. this type of cable cons,rucrion ge¥01-]ik in Duilsla,]d umdrill,k by welgewing 
using .n alummuum wire or strip neutral p; no' verbied Behalic vir „ eksperimen,ele „stallusle 
accepred by the Am Boards in Grea[ Britain van PVC·omhulde kommilek nulgele„, le Wor 

cester ungam nege bur gelede. wom hier,12 

:ipe kabelkonstruksie wat vun 'n nulgeleler m 

aluminion,drnad of ·hni gchruik mawk. ook nie 
d¢ur die Gebled··nide m Gruut-Bri[tanJ© aanvair 
IiI 

AA far as paper in„J[aled con¢entrie neutral Sover dit parier-gekoleerde kab:ls met ko 
cable k concerned. designs having three pa/r sentric• nulge]:iers anhetne{. 15 on:werpc m 1 
insulated solid or /ranJed aluminium coresand drle papier-g¢[soleerde. soliede / gcvle,te ulum 
an ex:ruded aluminium sheah concent,/ neunral nium-are en '11 konsentriese nulgeleler met n 

have been in iuccem,ful operation for some unw deurgeper<de alumin,uninii,I•u!··el. reeds ger/,m.: 
rhi, 1,/ of cable called CONSAC in Griul tyd mi 411]se• in gebru,k Hie,/6/ soon kibet. 
Briwin. hip. solid .,luminium conduclon d 1 wat in Grool·Brittaige CONSA{ penoem word 
PVC over-sh:ath ex[ruded over a corrosion in- bestaa,1 ult soliede aluminium//iers en n PVC'- 
hihinng compound cowring und M approximatct> omhulse[ wat •or 'n verwerine•tremmende sce|· 
30 ' ch:,per [han / 4 core kad sheaihed alu- meng,elbedekking deurgeper, 15, en 1, onleve¢r 
minium conduclor ahle of conventional ilesign. 40 goedkoper .1% b 4 :,ark,bel m¢i loud·:mhuld¢ 
The Ch:rran munterparl normally har. stranded u|uminiumgel¢jer• en 'n kony/n'lon¢[c ontwerp. 
conducion and i n anli-corrosion proteelion con- Di¢ Duilbe leenhunger flervan b/wn mma/- 
4,[ing of bitumeri compound covered 4/h polk· weg ult gevlegde geleiers e' beskerming im 

autylene ta/4 [ong,[udinally applied under- verwerir,g bestaande un n bit,imenmeng.el, ge/k 
... In exlruded PIC ihedth. met polL-i„,Ibu:ileen bande wal uorlangs anng¢- 

bring en m 'n deureepers¢c PVC ombulsel 
b:dek k. 

While it can be 42 [hat an exlruded alu· Terwyl {laur geargumenieer kan word dat n 
minium <luth k 6, hable to corrosion in thi· deurgerer,de aluminium-omhulsel ook nan Ir 
¢vent of external damage [0 [he anli-corrmion wiring bloolgestel sul ward indlen dll: an,1-ve I sheam. the compound over th¢ /luminium prc¥ems wering,omh/[sel van hulle at besk/dig pou wo =i the nligralion of moisture along che cahle sheath N dil log 40 dul die mengl 001 dle alum nic E 

:ind the corribion effect I, 10/dlised If quch cor. die deurdringing hum vog langs die kabelomhuts·] 
re.kin of the ·:he/th lake, place mei:ture can mid en da[ die mulsuitierking dan 
enter through p,11 hoter in 111/ Nal. into the g¢lok.Iliseer IN lr,dien sad.irle verwerine van die 
cable cor/(1) which being paper tnsulated and omhulset phasvind kan vog deur die klein gaal· 

n<tive to moislure. f.,Lk 10 9afery. This failur: be• in die ombulsel 13* hinnedring lot binne-in die 
whanism docK noi occur when le cable has kabclkerJ•h. wal, "/al hulle papier/.mlitr :i 

a// or /1,1Mtomeric insulalion which 14 not dus gewelle vir we ls. na velligheid deurbrand· 
Men,itiw m waier In ihis case the fault IN col Hie,/he deurbrand,/,Manisme i.ind lie pi,las w,in. 

Miced an,1 partial or comp[cle common of ihe neer die kibMI pi.,41,/, (31 elastomerie. ger,i,Jeer £ 
....entric ncul' c.n occur. nic. aung:*len hierdie 1,01:ring nie vir waer val· 

baar k me ln hierdie gch, 1 word die fout Tue 

opg¢m:rk nie en die yedeellelike of LA/le]J vcr· 

vering wn die konintricse nulge]•er kan dns 
poorkom. 
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8 JOINTING oF ALI]MINE[M CONDUCTORS 8 DIE LAS PAN ALIMIN]LMGILCIERS 

At thi. .age it I opponune . survey ihe variou·· Di[ is in hierdle *tadium Ferai om 'n oonsig te 

mean, available for joinang aluminium conductors. gec van & verskillende beskikbare me,/des om /[u- 

all of which huve to deal with a common problem, miniuumge/ier' te las, welke metode·. al/al met 'n 

1.0, how lo overcome le Le[Mcial, olude film on :hc Remeen.kap[ke probleem le kampe hel nl hae om 

illummium. 1 he inethods uwd are In lhe main. K Id- die tual 01:redfilm op die aluminium to bowe le loni. 

eng, welding and compression. Die mciodes wai gebruik ward. a hooka.,1:Ilk #der- 

ing. i.wching en .ampersing 

8 1 8, I 5.Ideri'g S(,]dering: 
8 11 Ahrasion 'oldering 8.11 5.unioldering: 

In Lhe Lk,# 10]de,·ing method. which u- In die skuurbolderingsm¢[od¢ waar geen ;toei- 

no tlux, the oxide laver r. remoped bv friction middel gebruik worf[ nie. word die oksiedka,6 
The conducm is heated untit a slick or abra,lon deur middel van wrywing ver»de, Die gel¢ier 
wlder helit agmst it begins to melt. Abrasion word 'arhu [oidai ·n &[aaf skuursoldecrs,1 wat 

90]der h a [in-zinc alloy, and rubbing the con. daaricen g:hou word, begin •molt Skuursoldeers¢I 

duc[or will, ille :,0[der :,[ick c•LINes zinc pattide. is 'n In·jink-allool en wanneer die soldeerstaaf 

•/b"•i„"d"/1••5 •0'.••l•t,•n 2 t2••fY17'N· wen die geleier gevryi word. poroorsaak dit di 

kl¢]n deel,jics sink. wai minder geredelik smell a, 

minium undernea,h 111© solder blanket co become die groolxte ged/lte van dle soldeersel. die ok. 

tinned. It is impoitant thal [he solder hhould he siedfilm w/kuur. me, die gevole dat die al,min 
he:lied indirectl) and not by the flame. Aker un· ium onder die luag soldeer>21 vertin word M is 

ning a canventiona] 11,1.lead Molder can be u,ed b¢]angnk d# 6 wldeerse[ indirek wrhit moct 

[o complele the joinliag procefs word en nia deur die dam nie. Na vertinning kan 

·n konven,nonele tin-lood.Boldeer,el gebruik word 

om d/ lasproses ze voltio'. 

Abrasion qoldering I par[/ularly ,uitabl Skuursoldering is besonder geskik ·.ir so[Led¢ 

for 401/ aluminwin conduclorx, in the caie of aluminium/]¢iers In die geval van gikede ge- 

Iranded con<lucion. / Is a painslaking lob to leiers is dit 'n noug¢Ectie nauk om elke afsonder- 

effectively Lin each ind//ual m/, iliough ihis hke draadlie doeltreffend ie Ir,in. dog hierdie 

mcihod is used. metode word noyian, gebruik. 
8 I.2 8 1 holde•/0/niddels, 2. algemen Soldering nu//5, generul 

For all /her me,hoils of „,]dering. whelher & alle ander 50]deermeledes. heisy op koper 

en copper or :,lum,munl conduc•ors. he „se of / aluminiumbelciers, is /10 gebruik van 'n vlow· 

u "x ly ess¢rtial. in order :u enable ihe solder nuddel nooduaklik Ten einde die soldeersel in 

to alle> wilh the m// which h/, lo bc joined. s," 1¢ 01 om 'n :1100, le vorm met die malcriaa[ 

both the motten solder and the Joint %11rface musl wai 'elas moet word. moct Nowel die ge<melte 
be free from din Or OX//. and / is the function IWeenel a' die lasop/Flulae vry wee• van enige 

of the flu< to elean the Joint before so!dering and dlheid of oksied. en dii i, die Ink van die 

to prolect / from mtdillion whle soldering i, in *imiddel om die lasplek vdor soldering skoon 

te m.tal; en /n, dit 1/en aksidasie te heskCrm mr. 
progrcsh. 0 die soldecrprose, aun di %:ing is 

The normal nuxes used for copper cable are Die norm:lie vbmiddet·, wat vir koperkabel 
unbuitah]: for use with all,milum and H e only /ebrulk wori 1, ongeskik vir gebruk met /lumin 

after spte,al [luxe• lur aluminlum /[nting lial i. en dll m eers nadal spes/]c vlocimidde]% 

been cheer,%fu|Ip devc·loped Ihal the pludke w die las van aluminium mer Nuks¢, onhi.ikke[ 1&. 

4,[N aIuminiulm conduclor cable began to wan¢ dal die voornordeel teen kabels met alummium. 

geleierq in baie lande begin alnecm het 
In man, conntrieh 

Daar k twee ha,iese ,/orte doeimidils 
There used for war 

are tio buK./ lypi of flux 
w d,e las van aluminium gebruik word. /.or/n- 

JOInting 'Uuminlum viz orga und inorene 

[red... 0... fluxe, are normally ]Lquld 8 en onorgamefes (reaksle). Orgarliese '10¢wnld* 

compounds / 1112 .imine:fluorine Lype which de· dels is gewoontil: doeibare salnes(ellings wn die 

compose al app oximalely 250 C to affeel loo,¢n amrno nuoried-lipe wal /en on:yewer 25[) C begin 

Ing and removal of ihe oxide filin. and 10 Mit ontbind en die 01:siedfilm losm.lak en verw>der en 

the spreading of the mo![en snider. which im dle ver,pre,ding van dle gesmelle soldeersel aan 

help, waardeur die ged:,eks eclecrde opper.[akteS 
mediately m the de.ox/4 surface 

unmidcll,k /ertin ward 
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]Dorgan. or reaction •ux. are generall Anorganiese „f reakre-,loeimicidels i ge- 
mwauris of ch]·rida of heavy metal. suel] Min. woonlik mengsek van die kloriedes wn 1//ar 
zine. lead and emdium When applied to .Llumnium meiale ious Un, wk, tood en kud/;uni W:inneer 
ill¢ •,hs react :Li temper,iturei, bJ,ween 25(} C .ind dit me, aluminiuni in a:inraking Iwin. reage¢r die 
350 C lo form .,luminium h.ilide% which rftec houl: teen temperature imn 250 C en 150 C 
ttic]> remove 111: i).r•Id: film A *econdary ri om :iluminiumhalide, ie vorrn, wul d:c oksicatilrii 
aclion 1hen iale, ph,ce whereby ihe hem mials dne[trellend ,/rw>'der. Daurna und 'n hek,indere 
depohit and alloy with the n,ide frer tilum,mum reaks:e plaa•; v.:,ardeur di¢ •waarder melale ncers- 

surAice. luan en 'n .i][00[ m die obied/rve alun,]n]u[.1. 

oppe,lah 4,1/m 

8 I..1. /,[dering wilh ,/rguilic liliNes 8 1 1 %1111¢,ing mel organiei "eimidd/ls : 

10 11,¢ case of organic nuxes: Ihe p,unting In die gend van organiese 'oeimidd©1% is die 
pro¢:lure for .,lum,nium conduclor, i. nor Jls- la.,pro.4eihir¢ #orrlgelyk a:in /6 vir koper, dog maer 
Mmilar 10 [In,1 for opper. bul more "re an.I 9 en meer a,indag 'ian /1/il IN ned!/. Die vol- 
attention to delail 'we required The fnlloidny gende i.gek e van die lasprosed,in: moer 40 yvul· 
a.Ixe:4 of the joinzing procedure niu•;1 he c.irc- d], in ag geneem lord : 
fully joljowed :- 

(10 rhe wim of [he „randed anductor mw N 60 DJ, dr:ide Varl LIi ge•legde gele,er ,1,0,1 op w 

opened in su. h :, w.i> /,I n, [w„ a.1/,2,1, n wise ouppemaak "rd dill geen twee 1.ing' 
ends are touching. ihough full separaiton of nick,artlegon,le punle ann 1/kaar ruak Mie. 
wir/ ls no, requir.:d 11 br abiect of th,• i' ulhoe•.el d Ll Ille nodig is m die drade heelte- 
to /,sur: full p:/c[ration of [he fiux M [he mul van Jnek .Ir le ike, nie Dle ilael blerhin 
centre wires. 8 'un le wrieker <1,11 die /0:imiddel len vollu 

die binestr dial. dcurdrine 
tb] 11[Ji niue nol be applied zo a cold cond#or. IN] D. lii./.Idel inoet ./ 1/:rn 'n ... gele.r 

whieli *]d b d by liber.2 hax,ing a,Ing¢hnng word nie. dop lau.gen.•en,Je n„,el 
with 'peci:il mi,]12' 'okler, u.ii,•Il' i.f 'i lin/ 1,0.,f verwarm word deur '/ ruim: bedruip· 
1/11/zine .liky com/sition. ind rnet T. e·si.,Ir geMnielte „0]deerie). gew,onlik 

'n kilme'le|ling van :111,1,"1':ink·&11 01. 
/; 1 lie po{ tempera1ur2 munit be widlin 12 . Di' kroestemperaluil nin' billi die regle Larral working r,Ing© r¢,ommended by lie •erbigre/Ne. sdi34 deur die vehadrdiger ain 

manul"urer. 10 ¢n41,0 .tvoidance of ihe %/1, wees, ten emde die ve,k:i!•ng van die 
Mux .ind con•quently, poor linning This Am/del eli Bevolglike Nwak verlinning le 

temperalure rang¢ ix belween 300 C and verhoed. Hlerdle grenc N gewoonll lugn 
340 C. 3,]0 C en 140 C 
tor straugh[ innes. slandard copper weak. Vi reguil 1,1.>e ward ,/alda 

b. el; ferrul•. ird /keepl kup .ire urv:d Lind iliese mu/ he pa[ /b¢,layringe gebrul en hulle Jnoet in de ... il kroe, not •upplied in .1 [unned con•ii•Ii,11. verlin word ar hll|le nie in 'n vertinde loe,I:ind 
boor']en "rd nie. 

Up to a f.:w ye.,A [1,0 ihz nux u·ed by the lot n p.lar jaar gelede h,i die #10/i[,Ii,!de! 
Area BLUrd: cf Great Br,Lain h,id [he dr.•wb.,Ok iwn deur ele Gelned.rud• 1, Grm-Briturnje ge· A phy,/41 con wl wilh ihe hi: :ind 111: turne, brulk wl. die naileel gehad /:,1 fi·,le•.e aaniaking 
emined br thw. Ilux ¢00/. in 11)¢ cii·:e of a ,mall van ilie vioeinilddel •elf of 1/ 41/ dampe war 
number of ihe Joinling *:IN/Iment more ill:r. il,lardeur »lzelaai ward. •,1 die geval van 'n klein gic [han 0[hers, c.lu e d¢r/:ilili.. ew. [rouble or #:11 von die perhoneel wai meer allergies as dle 
re.pir./or) dhorder, such .„ bronchith, ove, 1 ander is <>or 'n 1.ing (>'dpeTk dermal,lis, Dor-aun- 
period (M lime. dien:nge of /Kemhalings,dekle, woos bv, bron//. 

ken wr *:Lid 
In !968 a new 11,1. which h.,0 /0 ixic Inedi- In 1'614 „ n nuie vloelm,ddel. cal side Bal geen zok- effeck. wax devekiped by . /al,8 /,RISh 4,/se med/xe 9-effekle hel nle, deur 41 ,:able m.inulacturer. voovaan- 

ank. Im: th•n anolher simiiar «unde Brit,¢ kahelverva,„digerontwikkel. en se- M h.,i come on Ihe marker de ridlen het nag n ander „3.rlgelyke ploe inliddel 
op 'lie mail ./.1 

8 1.4 "/uring with inoigai,1 11,i•p, 8 1 4 "Ide"g met ancirganiebe 'lociii,ldels : 
While Brit,411 pracia· r.lvDuri, .ilum,nlum lerwy! da.ir i. [tril•uni¢ lu 'lie pr.Lk:vk *r. 
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soldering with an organic 11[1x because / [he keur ge@ce word Ian a unmniumsoldering met 'n 

womewlial lower temper:,ture, obmined, sold¢ring 0•ganicie •[oeimiddel vanwce die ietwal I.ler tem- 

using „ inolanic ur react# Aux N used an the perature wat nedig u., #ord dair op die Vastchind 

C'ontmen[ i·he *r Ine: huid d,flers from L:ic gubrulk gernaak van •]der,rlp met 'n :inorganie•e 
org[,nic ft/1 1/]iniqu/ in 11./ 11 is M a ba,[Ing 01 reakxievlocim,Udel Lau™enoer,ide ve/kil van 

mcihix] A qold:r 4,ck / amplial m le conductor die organiesc /locimidde.1/gniek daarin dat dit 
insid:· the heated up furrule after reae'lon of the nie 'n b:druipingsm¢[ode 1% e Die <01£1eer•ta.,f 

Ilux hu·. lak©n place, this ]S indicated by The word lunne in die verwaride beslagring aan di¢ 

¢m,huen of white fumes Sold¢rs of the zinc hn /]eler aing,bring nadat die re/kbic van die do¢i- 

type wilh h:gh ilowabil•ly are ni•rmally u ed TM, iluddel plaas@evind het dl, arrd deur /Le afge¢ 
type of solder . dillicull w wipe and n is usual wn wii dainpe aanicdui Soldeersek van die sink- 
W [op up [he ferrille w 1, a low relling Point An-lipe mel ho,i vlneibaarheid word gewoi,nlik /. 
wip:ng" solder In le abi.ent·e of / basing bruik Ilierd:e ·.nort soldeersel i, mocilik nm le 

action. flu' residues arid charred c,impound cannol vecE en die be,!agring word /woonlik volgemank 
be 8 a.hed •way, and il i, Iherefor• 1,2Ce»,l• mc[ ·'ufve©g '-solde¢rse] 4: 'n [ae welount hel. 

1 t|<C Cert.Li[ pre,Jl,tions to avoid entrapmem I In die afw¢,ighid van bedruiring kan /0:imiddel- 

these re'lue re.Le en verkoo],le mengxcloorblyfs:h nie #Cle 

spoe| wo]£[ n.e, en clit i'gevolglik nocii' 0,1 seler© 

vaorhorgmaa[rects ie ire, om ie Mhoed hierdie 

reste in die 40/deer.el vast.evang//rd. 

8 2 w.,1,!ing 8.2 Cweiging 

1 11 welding of aluminium conduitors hi Die swei,ing van :ilim,nium/lele, ward licie 
been carried DuL succe•full• for many ycm in lare Lank al met •.uk'ch in Duil,land uitenoer. De 

Germany A melhod used hy ine (if [he lealmy metode wai deur een par die voorian,taande kah 

cabl manufacturers is 111114.[raed in Figue 3. ¢lvervaardige, toegepa,; word. Mrd in Flgwur 1 
82'llustreer. 

Ii,e binding mm ihie!• 

• d ng mould 

111™„.d Ii,•ulai.d c•i• w©u•d 
Dinding 

413 /1 I 
8•i• i.ndue•al 2-2,• 

Ccol,lutal'9• 
fl,mepr•0!lape 

Figure 3 : Arrailgement for •lurlinium welding. 

The IT/eklron weIding moutd, Co.,led inside Die ,w,Ir[ ys,¢r-sweisgiciwirm. win Inne hedek meT 

W Jilmed ing„i mould. is Euitably elam/.1 'n •erdunde blokvornismeerlang. word Im die ge· 

dround Ihi conductor, to be Join.W. and fl,]ne le,ers wal gelat moot word, vas.ceklamp. en v lams 

whields /„.1 cooling tongs lined to ihe con,11]c „ kerin, en verk<,eling,[ange word aan weer,11,11/ 

on e.lch „de of th: mAul 1 he mould i, heat/ un die gice,orm a die gel¢ier :langchring Die 

hy mean• tif an nxy ///Me weld[ng torch Unll Fieivorn word deur middel van ·n oks.p:eitleen- 

H gljws led und aluninium rcid thinl coated MS hi=r.larn verhit lotdal (11, glnei. en dan word ·n 

11119: is 11,2,1 metted Lnlo Ihe inould. Whal could alurninium.laaf. me[ 'n din lagie vkieimidd:1 he· 

the mould and oilier .,luchmentq ar¢ removed. cek, in dle @jetvorm gestnel[, Na •fkoeling word 

1 he n er sawn off .ind the Joint filed and . nion[ hed die gietvorm en die ander aanhe/ingR verwy,ter. 
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die gy*k afges,Lag in die las word met 'n vyl 
afg¢wcik. 

rhe SYdile> Count) Collnelt ha• introduced Die P/sk.,/r.,ad w Sydney 11,1 '11 a.lnlal 

I nu„,ber 01 refilnements to Ihi. bigie method verf>ning•..Nin hierd,¢ has/.3 melodi :i,Ing¢brinX 
und excellen, re41:lt. 8/el.,11, as regards he.it 0,1 UN:kende re:ul le ns helmal, veral sover dil 

limiI,tion. have bcon obtained. die beperking van hii: belrct 

8,3 Climpres'iu• 11 3 .Imp•,r.Ug 
1 he 'ucce'll .. of :Impre« on Jointing Die aukseR/ie /bruik van saampcninglaht¢ 

0/ copper conduclorM ix wel] estabbshed. und it by k/pergele,er, / ieed, goe,1 give,lig. en dil 

hu„ b:en :he u],Imate aim of eleclrical eng,ncer, w 14 4 .ilty,1 dle. elndd:)21 kin el¢klrolagnieve 
10, cxlend thi, quilk und ensy zielhnd of Joinling ingenicurM om hierd: pinnige en mdklike las- 

. lum.Jum conduct(ir.4 metede ook op Ii'.inium.1//4 10¢ le pa': 

lor 'he lompre•Nion Joir'll of ./minium. /11 Il •1'EL]i][)21'·1•Lgsl.i·· 6> .1,1,1•i,•Ii,ii, word 

an .ili,Ininium wrrule is used Lo en,we ilia[ The n aluminiumb/Jagring g bruik. 1:n eindJ le vel 

e•p:ilision and conlraction cliaracterint,c• /1 ·he Iker 111 dle unse,[Ing,· en 1,1krimping :iensk: p„ 
lerrule and conduclor, are mulched. When (w,1 van die best,grin# en die gele,cr dieselfdo .· 

.,lummium silritics .we pre·.scd together. the 0/ Wanneer twee aluminium·opper'lak[¢8 leen me 

Elm muu be ruptured by ilic Mier of 'he menitly kual ged,·uk w=d. inoet die obiedfilm de.ir die 

prhsure poinb 'hire Inli,nale met.•I in metal kr,Ig van die lia onimoctende drukpunic / 
/ milly t.ikex plac WI,en oxide film is removed brdek word wed# il,rekle mel,ial-lot-mztaill- 
by (he „iler./Cl,un of ihe iuritio:• dui ing com- a. „I ting kiwi p | L,14# |nit W inacer €111 01:xied I m 

pession such th:/ .,luminnuln 110ws •nle die ex- d./ de ..r.IC Vill ,|!C opper/[.ikie' ty<le,1 
'hed 'pacci. cont.,el i're, . are for Im 1 which cin .•/Ir,g Klermale ver*yder wnril ilal /* 

1/•iliall> he slable and 51//,t.L/Illry minium In de Kinthlu e ruir/es kin Ln,|04 worl 
kon!,ikgebiede ge,orm wat •anvanklik Ntabiel en 

bevredigend kan wies. 

1 hc Brilish Eleciricily Rim/'.Repor[. A C.E Die lint·.e Fleklr dleteitin,ad iii verhlag LA C. 

Repon A„ 1 7 (1967), 0,1 the te,ling „f connector# I ·ver/ag nr e van 1967) oor die Loch vin 

and lerminabon' bir aluminium cimductors 1 verhinders en ./dulle„ vir die aluminium/1¢10„ 
ins/aled p.wer Lables. a>4 dawn the fillowind var, ge,saleente kraplahelb h•,1]ie voluende 

ace¢plance er,ier a.•nvd.irding%ma,Ilst;LWWe :- 

I lhe grarh 01 connecior rehismna to mimber (,1 Die g.ifiek van Terhinilerwer:r·.1 ,„nd 10,1 die 

01 cycle' in 'c cour.c: of pir, Lic/eler 11:/ duiv iumt.,1 wik!,Ae i die linip van ·,1 vcrade 
w. 411.,]1 d//10114#,Ite wilh reasonabl¢ prob. die,istnets nioeT mel led:]Ike w,i.crNkynlikheid 
/bil,Ly th./ the r,ce a resis[ance over The lag mdui da: dic ,:rhiN;ing van we:'Land ge 

1000 cy,le' of a serle' 01 2000 load cycles i< durende die laa[e 1000 ,il:luw un ·n re¢k. 

nol more 111:,11 15;1, of the aver.,ge resishinc m 2000 ¥rags iklus,Ne nie Incer as 15 w 

0•er /: N.ime period. die gemiddelde weer/.ind oor die,elfde lid· 
perk ' m. 

(,0 Likew, the connector res]Mance over Ihe Co} Eweneen• moot die verbinderweers:ind 001 

W ]000 cycle, ;hall d exceed ihe con- le Lage 1000 siklusr nle die gclelerweer· 
duct.ir resktmu by more ih•rn 5051 or 5 Nd met meer .2 50 · of 5 mikro-ohm. 

mi.-rn ohni• whichever iS the grealer •itter een ookal die groot<le ]4. nonkry nie 

(iii) Ih¢ iQnnector (emp:AL[Ure *|1111| Iial e,•ed (iii) Die teniperal,Jur w dle verbinder moet ale 

thal / the .ondwir clie v:i,1 die ge,eier <1„„kry nie 

(,v) Ihe conncelor El' ill 11've a ten'lle strength m (iv) Die verbinder moel n trek*rkle van ten 

nul le,0 th,in 60 'i: the unioin(ed conductul· 'IL412 6•16 van ilid van 'll Ing©lasie gele.I 
h:. 

1·or tols (i) 1, ti,i) the kia,1 cycling 1, ar- Vii inets: m 101 (.il) word dic wags,klu»• 
cinli .1 30 Th:11 che e=[r:]1 wi,ductor is rai N:d 91 ge,eel dat die kintrole/leler 10[ 0 [empera- 

10 1 lemp rature Of Lit le..1 /5 C above imb/n tink ··an le,imin·.le 105 C bokani die angewine 

temper,twur verhil word, 

Th": dre numerou. lypes all n. ke' 01 Daar M n proot danial lipes en f/brikal baamp 

compre'.4/n jointing equipment (or ull:minium pe"ings/"to•ri,•Ing 'ir aluminiumpeleiers, .09 

condudor>. Ni,Ch c. thoKe empkiylng circumferen- bv die wal gchruit Ina•k van ointrek·of likeep- 
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nal compres.ion, indent compre,sian ellher un. saamre"Lng. of Mbeperk :il in 'n g,:4Ii,1: matry,, 
resin/cdj or in an enc]/Ned die. or wrap-around & omilkels.L.imper·.,ne *p:,ard niel Ii/ep„,2. 
compre*in combined wi,11 inden[ using a die.les. w.;rby '11 m.itry,log gereed/vp,tuk *bru k wora 
I. 

I[ 1.4 unlartinale hal mou of [he 10'J C): Dit is i,ngelukkig ,1/ mer,te ¥:in die vrug„k 
M completed en aluminium conductor com- lusi<,a wai op die Naampersing:laste v.in ala- 

mession Joints have tak:n p]/: in 5 und¢r minium'¢1¢Ler• uitge'<4 1, in die lug under labo. 

laboratory conditions .ind nat in the long of con- ratorjumlocitande ph,„/vind ha, un nle m die 

plete joinis buried in the ground 1 roin lests and vorm .an yo[[00]1: 1.x.'e W.. Inder die gion,1 
04.perience in Gre.it Britam and Germullv It 1 begraw¢ 15 ni¢ 1.lit toe[„e ©11 ai•d,·i vindIng 
con/dcred ch:11 comprmion forruling & stranded Grant.Brillilnj¢ hel jwblyk dll be•lagriny: ./Pi aluminium in a buri¢.1 e,impound filled ioint i per,ings]21,le hin goelde .ililminium In n me 

no[ wishictory. Slr:inded aluminium connee:ion. 1/]ge vulde ]:,ski• w.,1 lin.lergrolld, b,grawe 
which have *uce/sfully wilh.[04/ the 20(10 oril¢ nie hevredi// p. nir Oevle,di .ilumin iumkon. 

typc test in:ir have lailed .ifter .i tew hundr:J neksies wa' die 2000 Ilkt' in die lug m.g 

ey,ks £ nonnal conductor lemp//ure when +ukses deursman het. bet n.i 'n p un 1,1,1,1.·rd ,ik. 
insialled ina compound filled join[ The c,luie, lusse teen normille 'cleiertemper,Olur g.jaa] 10© 
of le e.entual thermal instabilily of fuch joill" ilit In 'n m:ngINevul e I i.k'I' ge,i•14ulle.·r ]F. 

have not bon fully andlp:ed ar under,lood. but Die 00 de van die uite/dellke IL·rmiew orile- 
th|S IS pA allributed 10 6 ptne-non el vendigh/]d van ,>ulkc I i,s,i „ nog nouu len ,/IJ¢ 
bi[umen be,Men Ihe Ar,inds wnhin Ihe 1:rrule, ge.inali,eer 0, begryp nic. /.8 i[,1 i. dee[. te w>le 
causlne re/xation 'f the aluminillm with load a in die deurdringing v.in bitumen Lot tu„en die 

cycling ofer [he passage of [me. Comprerion di:,41:, hinne in d,e beslag„ng. wai 'r verslap 
t¢chniqud fur eilher NIranded or solid medutm ping van die ,[urnin,un, Redur:/e die kringloop 
vollage aluminlum conduclor lermin.nion' ,11 air Pa oor'ri langer I>dr:rk Ioi yevoly lie[ Saam. 
have. howiw. b/1 found to be successful i·er·. nakgrilell; vir / Be.legde of solled: Ju- 

Ininlum,A]uiters Ir ......,r'JI' In /1. lug 
12 ¢gier sukscs·vol hevind 

For ·Mid aluminium PVC insulated cable Vir solicd, PVC-ggiwteerde aluni in,unikabc[ 
the cen•ensus of op,non in Greit Briain Is thai word die liening algerne¢n iii Grool·Brill•rge ge· 
compr,lion would be ut[,fuctory for .111 join:•, huldle d:,1 sliant*rNing w .ille 1.„se berr/lgen,1 
though this has not bcon field [esled The com· / wee'. 11110'Wel dit nog rue in die veld geloe[M 

'SJOn Jointing of aluminium 'Jndue'lon i' not i. 11,2. S.amper·. n.[.1.' b> d]UminiLI,nge... 
d in Germ iny. bul succeastu[ re,1 • are claimed word nie in Du]/.4 gebruik ni. dil 1,1 Prank. 
in Fr:ince ryk word d .ir op ukiesvolle mulline ailn•pril/K 

gemaak. 

Municip.,1 electrical enpineen and sup,ily Munistpale clek(rot©gnieNc inge,lieur.q en voor- 

underiakings hm to be con,ervative (o a ceriain denings-ondern:minis m{kt| in n Nek:re male 
degrec. and while ihere 13 no doubt that a well kon•Crialie• woa en (erwyl d'iar geen (wy[¢1 
diged compres:ion le. hnique k sultable for b©sian dul 'n goe.Irmiworpte 6,1.iniper.Ing.//Lek 
aluminium conductor cables in dilry, a certa,n ge.kik a Vir :L|un,uuumkabels m die niwerheid 
mea.ure of reserve should be „whed 1,0 its in- nic. inoci daar [08 9/. voorheliude wees met 
/JEcriminale wle on Lin linder/round dist/bulion b (rekking voi die onoordeelkundige invocring 
s••leni dairvan In n andergronds' di'Lribwi:':elsel 

81 
il,le,7'tf', 0•7"11 8 4 ....Ii./ L•se 

ber of designs of mechanical D/ar is 'i, a:intal on#weipe be,k,kbaar len 
tap connectionh for ··tee" joinli available for both .... val Ineg,iniehe :/likkil...bilidinge vir 
strande.[ .md gilld aluminium conduclon. These r'-las,e mei belickking 101 Now.1 ge I]¢Kde I. 
loul,1 prefurahly he 'pring loaded. For CONSAC •olled¢ aliuminiumgele,ers Hierdic verbindinge 
cable ie. three solid aluminium paper insulated moel by vo,rkeul veerbe'J:,8 xee.. Vir CONSAL'· 
coNs and a conceniric #untin,um sheal neutral. kabe[, di[ wil 63 drle baIJede alumin]um getek·„ 
an ingeniou, method of friction welding har heen mel /!rer geist.].·er en 'il konse'Lrie<e ,[uniin.im. 
developed by the Brill,h Ele¢[rmcit, Council Re- Imhulde nulge|:ier. 1% '11 vinding, yke metude van 

search Centre for tee /inting, which innolve [he ur>wingswe„ deur die Brit.; Eliktr]%,tellsr:tad Ne 

fric[in /2]ding of a hi-m¢ial aluminium·copper navon·Ingantrum v,r ·· r"verbinim» Lmtwiki·]. 
stud m the '01,1 'luminium cure An aluminium 9 bC/:Un „11 dic vi,vAveis van n twee/2ialige 
pin roiliting 4 hiph 'peed is applied and causch aluminium.knper- 10/1/kknop aan die killed¢ alu 
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:he n]¢[al to h/come plas[Jc. al whiI]i stage / mInium-geleler. 'I, Alluniniumpen w•11 ken n 

forging load is applied to the illumimull, blud hot sne[heid in die rondi draul. word gebrulk 
6 completing [he welding tution. om die melaal w te m.lak. waarna sm/druk- 

king op dte aluminiumknop toegepas word om 

die sweisaksle le volluu. 

9. ECONOMIN 9 FKONOM]ESE ASPEKTE 
Up /0 Ihis /age. Re /ehnical characteri,tio or 101 in hierdie u,dium lei ons die [egniese an- 

all,nunium cable have been exami. in the couns skupp¢ van /lumintumkahe] ondersoek, en 1/dens 11]er. 
of which it ha, heer, e,tabli,hed thal alum,nium is un die onderwek het ons va,gestel dat aluminium as 
a(xeplable allernalive copper as a condue[or. Bul 'n gele,er n u.invilarbare plaasvervanger vic koper 
whal of the price 8[ruciure? 15 Maar wat uniren[ ilie pryistruktuur ·? 

The conductivily of an aluminium conductor is DIe gelejbmheid van ·n alliminlum/le,er ,• 61% 
61% and Its thermal ratine 78% ,/ a :imliar ;ized en / tormibe aa,hlag 78 L van die van 'n k'pergele,er 
copper conductor. and it k therefore necifary m com van die dies:Ikle grootte. en dit I gevolglik nodig 
Fare pes / copper condlictor cable with 11:, larger em die pryse wn koper/]clerkab& met sy greer 
sized aluminium equivalent aluminium-ek/]waten' te vergelyk. 

As fur as paper insulated cables are concerned Sover di papic genoleerde kilbels betrer. her 
the Cily of Ca/e Town ha, hi,herio regarded me fal· lad Kaupiad tot du.ver die volgende /lumin] tit ewing aluminium .sizes lo he the copper equi"lent of wroolie, .2 dic koper- ekwi/alent van die <land/ar - 

the standaril „ze, i,f cable =d kabelgrooiti 9 gchmil, word, be·.ou 

Cu sq. in. Al %4 m. Valtage Cu. ¥k dm.: Al. ¥k drn. Sihinning 
0.25 0.4 6.354 1 kl 0.23 0A 6.33•11 KV 

0.1 0.15 0.1 0.15 
0.06 0.1 0.06 0.1 
03 0.5 600/1 000 volt 0.3 0,5 600/1 000 V 

IIi 0.25 0.15 0.25 

Tourd, the middle of :968 when Cape Town Teen die hclfle van I 968, toc Kai.,pslad spell· 
i«lied speci(Jeation, tor 1. annual requ,reunts for kNes wr *v jaarlik,/ benodighede di,tribusiekabel 
distrihution cable [enderers were reque/ed io quole ultgerelk. het. is inderaars verswek on, atern:,[,ewe 
alternatiw pin, for Mth copper and clumlent alu· pride ur koper Towel a·. vir die ekwi"leme grootte' 
minium i anduclm paper and PVC insulated cable· papler· en PFC·ge'l·,oleed, aluminium-gele,erkabst ill 

Acceptance of ille alun,/furn alternative multed in te dien Di¢ aannume vin die lendrs vir aluminmin 
an uverage ,/peng of 20% for paper „sulaied cable her n gemiddelde. be,junng V.in 20% te„ Opsigtt 
and 16% for PVC insulated able, the total •aving vurt papler- en 16' teri opdgle van P V.C.ge,kole/rd. 
mounting io Rt]3000. k/btil moegebring. Dle 101/le beNpiring lien sow.it 

R 133 000 beloop 

Coli•parative clinch of •he 24 197! prices of Ver/lykende kirwes van die yroe: 1971-pry,e 
equivalent copper and aluminium [IkV and aO/1 OK» van ekwiwalente koper- en aluminiumkabel (papier· 
6 paper in·.ulated cables are given in Figure 4 #deer) pan It Kv /n 600/1 000 volt word In figullr 
while Fig,ire 5 represent, these <n a percentage basi,. 4 aangegee. terwyl figuur 5 die•elfde pi>se, op n 

persent:webasis bereken. aanloon 
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At [he copper prl» •hal have been prevalent Bereken leen di¢ pr/ vin koper wai in die jong,le 
Over recen: yea, "e choice o, .luminlum as a con- F #heers het, he: die kew,e van 41]unimium ,,9 
duMor reNA .in, at linieR, glbs:anIial ·.aving'. cspec• ge]=omE a.insienlike .arinps .1 .volg. veral 

ally at the larger conduc:or ms. by die groter geleier/r nolte.. 

10. CAPE TOWN'§ EXPERIENCE WITH 10. KAAPSTAD SE ONDEIRV INDING MET 
ALUMIN]L,M CABLE ALUMINI.MKABE.1. 

M Cable Types: 10.1 Tipey label 

Atier lei intenalve invesligation ima the merizi M n intens/we ondersoek na d„ mer,ele 
of aluminium conduckir cahle, Cape Town in w kabel met .,lum,/iumg Ifiers hri K/.p,>lad 
P)68 wen, oveL 10 0]e i,Ke of this type of cable in 1968 corged,lan m die eebrulk van hie,d„ 
for 1 1 kl and •ow wh// distribution Stranded 

tipe kab:1 + 11 KV eli I.ingN],anning•,duNtribuhW 
aluriwillrn was u.ed for 11 8 and medum Gcilegic aliminiurn is Ir 1 1 K'V en .ir medium- 

voltage pa per insulaied cabl. while volid al.iminium spannin/kabel (papier-geisolaer) geb:ulk, terwyl 
in sizes frorn 0.0225 54 in. to 0115 ACI. 1,t. was cho. vir med[Umspanning,kahel {PV/-ge,wler, s<,1/de 
gen for medium voltage PVC cable. Because of (he aluminium n grnatie, vanst 0.0225 6 dm. tot 
fear of corrosion. 1]iree core PIC ....d cable 0.15 vk. drn. g=kle·, A Vanwer die wee• vir •er 

4h a concentric aturninium wi•e or •trip neutral werwing is dne.w. PVC-/Tsolberde kulk:] m.?t 
waN not con.Idered Cables with an extruded alu n konsentrier nul/Icirr i.in /luminlumdraad of 

minium slic,Iih such / CONSAC, were alsn not -band nle oorweeg nle Kabl E n deurge- 
con,Jdered. as Sm# African cable makers arc per€de aluminiuminhuke] Mae, CONSAC im out. 
wl dquirred for :heir manuftictur• die orweeg nie, a:ingeden Suid·Afrika„iple kabel· 

vervalirdiger,; nie ieegerl, 8 om hulle le mil/k nle. 

I 0.2 Joi,itiM : 10.2 Lasse: 
Of the al,iminiuin i,nning, meihods :iia,juble. 

Van die bej,kikh irc ]/Nmende,; ,]r aluminium 
sokering u'ing d non-toxic organe flux, /[cal. is solder]ng mel behulp van ·11 1/ 1/k,]ese organ. 
e Ch/•en as / was most akin to [he ,/Ider 4- iese vlocimiddel, Flical, gekle.. il,Lnge€,en dit di: 
ling methed ip,ed by the Departmenl cable join· naunte is van dle bedrulpingS,Oldeerntetode Wdl 
A fo. copper cables Afir .1 certain amounl ot dcur die Departemen, Ne kabe][415/n Ir k<,pc:r· 
practising and ferrule res.ing, the Jointer•. rapidly kabels *brulk i. .ha ·n geker: male ,an oetening 
adamel .he niselve·· 10 (he retinernint, of de new ¢n die toeb van bedayring: he, die &„ers hub 
joinling pree/m and no dilticullies or jolnt self /redelik hy die ingew,kkeldhed, van die 
failure, due to 50]dering hake .,0 Far been 01 nuwe lasm¢iode .i.ingepas en geon nioe,Jikhed¢ 4 
per,eneed. When aluminium cuble is straight die onkliarraktng v,in I.•ue wal dan soldering ze 

nled to a imaller copper one, ihe copper' PE 
con- Wote is, 1/ 101 dulver or/ vInd nle Wanneer h 

Clor M built up Lo en'.u]. c good fit ine [he alum,niumkabe) reguil :ian n kle ner Loperkabel 
: al: 

back crrule, and (]le solde:ing procedure as gch, noel word. word die koper@il¢ier op/eb.,1 
for a. al] alum murn .. I .·dried o. om / vericker dal di[ g•ed in d< Beke:ple be· 

slaging inpix. en dan word die foldering u,g¢ 
•oer asof dit 'n wille,ililm,ni...is. 

Due lo doubts alioill Its ling las. ing effecivenes. Omd.,1 da:ir twyfel b•siaan hei omtioni die 

C(NI]pRK,iOn Jo]nt:ng 01 compound filled slrunded elick[!Wilcil daur-, op dic linge du/r, w d/tr 
alummill,u cond/ctor Joints or cable end boxes nie van die icam/rwk•smet/3 illet mengs¢lge 
ws remeled ·[he use of he# shinkable gloves vuld, Revlegle geleler]:m of kl21:ntkast¢ ge 
and *bing was intraduced to replare pot-end< on bruik gemnak nic D.Lar is gebruik /ina,lk vii 

Paper in,ulared aid solid aluminum PVC cal,Te hitte.limpbar¢ ·'handskoene" er, buite in p/as 
•erminations. rhe Fluve, and tuh:ng are fitted van die gebruiklike piet>•1•r-k'Lbelenlka,le by dle 
over ihe cable cores and sheath and them shrunk afrluitings van par/-82Naleerde H Ple-kabe] 

effect [o approximatel> half iheir original size, m me[ <olide aluminium/leiers Die ·91·indskoene' 
a tight firing seal 10 Ihe cable. en buke word oor die k.lbelkerns yepla,us en dim 

tot on,evoer dj. heltle van hui oor,pronklike 
groolte /krimp Den einde '19 stewl pav.ende SCUI 
aan die punl van die kabel daar te steL 

Even before changing over Y "Mninm Sefs mor de Dor/akebng na .duminium. 

cabl IL w•i fult that i/,nting Mhniques tended 10 k.,h I r. die mining gebuldig dr die tat·gnieke 
be over el/borale. and a number of //perimental geneig hel um ooruitu)erig te wees, en 'n a,inIal 
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1 1 kV Joinis in which (he nornal lead sleeve w:„ ek,/rimende 1 I KV.lasse, waarby die nurmal¢ 

ei][11]raled, wele ]1/ into service. In this type 10/huls weggehia[ 8. P. 111 diens g:pla„. in hier. 

et Joim, Ihc core' are •eparaled by mear™ of •uit- de Reort las word die kerns van meka/r geskei 
abte spreads/. and the ferruh are lefi unms/lated. met behulp van geskikE ooprekker. cn die be- 

Suess cones for lhe core screenE are provided on slagringe word ongoisoleer ge].• S/nningskels 
cach side of the JOInt. ti well 3 an I I ke PVC vir die kern,kern, word aan weer,Lante van die 

insulated earth bond across the joint The cable las aingebring, wwel a, 'n PVC ge,somerde aard. 

en(ry hole·, of a cas[ iron boK .ire sea]ed with Pri•'- wrbinding van 1 1 kl dwaraor die las. Die kali- 

le> or ,>ther sullable compound, and the box slight. gate un 'n gegole ysterka, word met Finley of 

ly heated prior w filling with A grade compound '11 ander geskille slof ver•.ee] en dle kus word 

cffen, verhit voord,1, Alt mel ·11 graad A-meng!;81 
gevul word. 

One of thebe Joinis jindar to ilt photo Een m bdie la,Ke. mtgelyk aan die 0 

graphed in Figure 6. was recenlly opened up and waurvan n foto in Figimr 6 •erskyn, is onlangs 
found 10 & In a perfectly dry condirion after 4 oop#emiak on is inn perfekle drae toe:•[and 

yeari In service m ground which during wmer 11 /vind na 4 mardiens in grond wai Red,rende 
below [he water table. dle winter ond¢rkant die ',Literl/[el g/1/e !4. 

10.3 Pole terminalions : 10.3 Pa'-aN,litings : 

Although all new ar¢114 ae re,icul,ted entirely Alhoowel all nliwe *blede Ii,sluitend by wy·se 
b> means of underground //ble. Cape Town has van ondergrond= k ibel, gerelikuleer word, hel 
an extensive network of med/m vollage copper Kmapstad n uitgehreide lic:werk van (•arho.lf403 
0*erhead mains. For 0 5 and 0.25 sq in ulumin. mediumspannIng ki,/rhoofgelaiding, Vir 05 n 

ium conducior paper in.utaled pole terminatiins. 0.25 vk. dm. p,1.•],intull ing, 4.,u p ipier.80,Solee,de 
comrollnd filled boxes in which PVC insulaled aluminiumg¢!elerkahel ,% d :ir ildilv .1,3klik gebrilik 
copper lail, are 60]der (erruled 10 01, end, & 8 maak van meneselgevulde kable win,rin die PVC 

/tumin,unl mndlic[0/. w•re Jnitially used. Sub. geisolecrde koperdrule niet bed.wringe M soldar 

sequently heat 'rii,kable Nous and tubing were se] ain die punte v,1 /: 'luminii,ingeleiers ge 

employed. likewise wil a PVC copper tail koppel is. L.Her E Ilitte·kr impbur: ·'h;ind:koen. 

50]dered to ihe aluminhuni conduclor. This makes en buise #brulk. ewene 1 /le. '/ PVC·k/per 
for a ncater and ]Ighter pole and Is appre,inlately draad war alan die ./m,nium/elcier ws,ge,olde, 
h•lf the ,ost of a pole box is Dit hot 'r ncilic,/Ten liver p„labluiting tal 

sevolg en kos on/veer clie helfie 40vce] ux ·n 

paalkal 

For PVC insulated /bios. it v.as found that Vir PVC·geliok/rd k.ibel. M r i u levinil 

conventional r./c pole boxes were [ar. enough dat konvension,le pl.igie·k paillk.lite g/.,1 ge,noeg 
1/ acconzmodde 801/ aluminium cable qzc, up is om soliede aluminiumk:iheler"nes vin tai 0.1 
to 0,1 4,4 1,1. For 0.15 sq. 111 obl end,. heal vk dm. te huisves Vir kab,Jente van O. I 5 vk din 

shrinkable components are uid. word hille-krimpbare onderdelc yebrull. 
For hou·e service connection, / is noimal in die geval van dienskonn/xes na hu,se / 

acilee in Cape Town 0 connect the cable DER 
end dill in K/apstad vehrulklik oni ],e kab¢1 2,/ direk 

reclly on lo the e•erhead mains The Depari aan dle Dorhoole hoof/kidii,g te 
koppel 

D•e 
a ent'• only direot experience of copper to alum· De partement Le en i/te direkle unde•, inding vall 

injuni Junc,ionE was an exr•rimental aluminium ke/r.na.aluminium-"n,Ii,iti,ig: :i,s n eks/r] 
overhead nisms syiem to which copper service montele Ele|se| M Dorhilok• aluminiunigele,en 
conductor, were connected by meani, of brass bne wiman kircrdiensy:[eier< gekil,/1 & by wy,e 
line tam mered wh Dense pasle and lape an geelkoper-alf[.•kk•n/ " mei Den,api' 0 

After more b ten years ,ervle¢ these copper -band bed¢k k. Na meer a·. le[,1 Jin, d/,r. verker 
and alummium junctions were 5111[ I perfeci con- hierd]/ koper-en·alumi'•iumkoppi[Ings nog In 'r, 
dition olmaak:e toefarld 

For terminating the sond Glum,nium service Om & wlic'le 'luminiumdiensge],ier' dan 

conduelors to The copper overhead mains. [inned die oorhoofse Loperhoof/[:,dim:' te "ppel, I 

pir,111¢1 groove "Inp' were cho,en Thete elamps. verlinde kl,Impe met ewewydige groewe gekio. 
which may be & cast alummiuum am» or ex- I'lerdic klum/, wai -i #Bate ilimlinilmi-.illoni 

Wed aiuminjum. give a belier grip on the alu- of van deurgepor,dc aluminium ki Bee•, Bee 
minium than line nips The elumrs are normally n beer greer op die illum,nium .i·, I/-'ftakkm/. 
of the univerbil [ype sunahle for an, of the nor- Die klampe ir gewoon[,k w die univenele tipe 
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ma] s//5 & .»p,# conductor used on medium M geski i vir cnleen van die norma!2 grootte·, 

vollage mains koper/leier wat in medium,pannigshooflyne ge. 
bruik word. 

Al'ier fl,1,118 the clamp the Connection $ ¢0¥- Nada[ die klampe vabgosi[ is. word die ver- 

d with hlyh melling point corrosion inhibiting binding bed.k me[ Donsal-paSIa. Wal 'n hee smel- 
Den* paste and 1hen Dene taped as a piotee punt het en verwering 1/werk. en dan mei Dens# 
tion again•.1 corrosion of Ihe aluminium and cop- band 8%/draa, as k kerming i:en verwering 
per lunchon The <,luminlum conduclor 1, always van die aluminium-en-keper.verbinding Die alu. 

placed „n top of the copper (0 dvad any possib miniumgeleier word ilp,d ho-op die Imper' gept:ra• 
bilil of corrosive copper cald bet[l washed by ten eind: enle moombl:heid le verhed d.i[ w. 

M on 10 1 poition of lhe Al,]minium col,ductor =rende kopersoute (leur di¢ r:30 :Lfge•poe[ word 

wh„h !110111 madvertently have been left exposed op 'n ged//1/ un die .,luminium/leler wal mi,- 

kien pr ong¢luk olitedek getal[ k 

10 4 Connectio. !0 4 lan•luilings: 
1 he cable rn general ue in most house con Die k all wat nor die algerneen in meesle 

ne/IM in Cape Town is two core 0.04 sq. in 
hui...hinsluiting: in K:,apx[.id gebrulk word. is 

solid uluminium PVC. The conductor end of such twee.,ar 0.04 vk. dm. 801,=de aluminium-PVC 
a Lable dues nul quile fit into Ihe Terminal bloek Die gekierpunte van No 'n kabel pas me heette 
of u Mandard Mo .imp MCCE but willi a minlrum mal in dic airn.[u/blok v,m 'n /.indaitrd 80 
of f,Jing of Ihc c·or/rs of the virtuall> s/mi·cir· ampere-stroombreker met vi.Immegole kils g. 
cular *Inipe of ilie *lictor. th,8 can eas]I> be milar indlen dle hocke v:in die reitlik hulf,irkel- 
achieved As a precautio„:leinst corrosion [he 

vormige /1/ters n h/elile ,/grvyl woill. pas hulli 
conne·Nion E smeared with Denel [aB[e The liect:emal goed A. n voorborpma:nred teen vcr 

conduclor read,3 lita ilito the connection block Boring. word dle aanqluitin, met D.m,.,1.p*i.1 
block of mciers msialled in kerb.,ide mciering gesmeer. Die geleler p,1. makllk in die 41:Inhlu[<]ny,- 
kiosks. blokke M meleT• wai iii die mezerk,(Iks op d I: 

My'aadjie geri),gallee, A 

Wilh Ok us¢ of Lrimping lugs and pin#. cte„ Met die gehruik van gerillel,10 kloue crl 

110 di/,cully has been elperienccd in corinecting penne. en#. 15 da:ir geen probleme ondervind ni:t 

Lip larger xize·, of solid aluminium conductor. dI: aunR]Ulting van groler Bm. solled: A]u· 

miniumgele•r IK 

105 1•tallalion: 10.5 Installasie: 
It has bxn th, DepartmenA experience thal Hierdle Deminient he[ die undervii/mg le- 

the installalion of ahm]Imum o,ndu/lor di:tr,bu- had dit die InM[al[.pile van :'Irlbusulibel me: 
L:on ,:able b no more dillicult nor cas],4 than a|Umialum·/]eim nie nine,l,ke, ul makliker id 

equivalent sizcd copper cable. A fully mobile 
a' ./ die geval mei die ek•]w'llen:e grootte 

[r/cto•/winclifloade, is used m draw die larfer kup:rkabel 1, nie 'r, 1 en wolle mobiete (rekk/,/ 
0 of c.ible ink) th¢ trench. allermlively iha is 

MindaRi' 1-er Bor,1 //rulk om die groter grootic: 
done b, hand. kahel in die //9 in te trek. of dil k:in ook inel 

die hand gedoen word 

1 he benjir,8 radu of beth copper .ind alum- D]¢ bui/Lr:ile ¥.in 50/el kipi 1 al,minlum- 
Inlum /unductor cable are governed by the cable gele,erk.,be] word deur dit· liuitemiddell>,1 Viln die 
0*emil dimeier Cable boxes and glinds on a kl,bel bet/.11. Die kibelka,1,· c,i .ifdly,(ukke. p.in 

Gting 9/24/// and tran,formors gre able to die he't:i,intl: stake'u' er, troi'·,form.Ron: was 

ate: for the,ncrwed m of [he aluminlum con- 
gri)01 genoeg um vir dle groier dik Le van da 

ductor :able and no ingal!/lion /[T]cullie, have .,luminium B¢'el¢rk,Lhe] voor,sie„ing le mailk en 

been exper],n,ed wh e,[her 11 1:V or 600/10(10 g:en inx tallas:¢probleme I, inet ,/ 1 Ikv of 660/I 
6,4/nziniuni #ductor cab|¢· 000 #011·/luminlumgeleierkabel und.[v /0 m 

When Uhing 0.04 NL] ]C, 4.eore PVC solid W.im er 0.04 4. dni., 4-.Lar PV(· kabul m.·i 
aluminium conducti* able for looping in nd 6* aluminlumgele,ers /Mulk word om slril/[. 
Ail 0/ eable.entri /reet lighting poleh it was found liepale b> die k ib·Meld ·,drn k· /til. j dit 
dily:cult to c,inne.1 up /0 conductors,nd w•res mocilik gevind em dle gel:ler' 0,1 drade binne· 
in·.Ide the pole caxit, und Nubsequendy 0.0225 in die p.,alholle 1.· konlit·k/er .·n h.,r N gev ighk 
st] In. copper cable. cosiing ipproxint/ely 7 0.0225 vk iii koperl.Lbel, ,; i lingewer 7 meer 

more [han the aluminillm Illialli. Was EJUr a. dic aluminium.ek/,wale,11 kns, vir „raal·lig· 
$.ed for Ntrect I],11/ing sllpplies· voorrade aan/koop 
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11. A[.UMINIUM SHEATHS 11 Aluminium-0.hulsel, 
Whon con„dering the ue of alumin,„m in the Wanneer unK ourweging skenk aan die ge· 

cable indu/ry, a brief reference should be made to bruik Van alumJ,lilim u, d,e kab/nywerhead, moet 
alum,nium sheath,ng There are two me,hods b> whuch daar konlik9 11 die kwessic van *ummium·om 
thls can be .ichic,ed. w. either by pulling tile In· huisel. verwy' word 
Sulated Conduelor, into :111 Overgi,e pre-extiuded D a ir 1, 1,4/e inecodei w, irpolgens dit tew¢,9- 
tube or by dlreCI exiui.ion over the 1./.up corei In gebring kin v.ord, 1•1 of deur die gei·k,Jeer<le ye 
Chhei case ihe bhz.ilh can be readily ,//ugdled. Icier' in n boinnatbuis wat vooraf deurgepers 8. 

in le Irek, of de,Ji· dir/kie deurpersing uor di 

£31>/bude kerns [n alhei 'evalle kin dle omhul 
Mel makllk ge/lf word 

The corrugation of le /ealh. i process norm· Die golwIng van die Jaihul,el, wat n prose, 
uily a'.socialed vii:h Nurerten«m cable;. anables the b wai mei]# gew<,01,1,k mel superspanning:,Il,b=6 
aluminium wall thickness m he considerably reduced, d„„Jeer, maak dll nioontllk um die alumini 
[hua improvung nex,ful,ly 61,1,1 reducing %* costs. wariddikle .in„ent,1 le verminder, wa:Irdeur 

buigh,iarheid hevorder en die ko,le Verla,ig wor.1 
A characteria[Ji: of a cor: ugaledi /,eL,thed cable n E,enskap pan 'n k.,bel /21 n gegolfile 

is the abili[) of he sheal h M exp.ind and Loitia,1 with 1//1 1 die ve,mod un die oniliulse[ om /11 
ihe condulors mihout cre:iling over-gres·£: ut joi],t ·.i[ eli le trimp =am Inct die geleler, .und:r am 
'tion·. Der'panning by dle kle;e le veroonank 

The high mochanical i.:rength of aluminium De K me/*b: *terkke v.in :11,11,1nium. 
coupled wirh I low eleclrical resist/it> und lighl ge·paard mel 9 1,12, elekizes, rc;istiwile,1 on I 
weleh[ glve' aluminium a numbei of adv·in,•Be' o,er ligie gewig, m/en dan 'lummium n aantal 
lead / a Nheailing maierial, the only diwi/v,intage vuordele bo lood 14 'n oinhul:/mater,aal. I 
belng ihe now /inillar corraNion duager. The ricoh- :Ing* nude] ix die nou w.,[bekende verwerin/- 
unlcal slrength of ahum/lum make, il p{%„ble 10 evilar. Die m¢g.mi,Ne 'terkle van .lumnifum maak 
*Me with tape reinf(ircernen, in Llie <:+De .1 0]1 dit moont!/ uni / e Nien van verse,king deur 
or /5 pre-re xuperten.non cabie€ whuch results in mmde] van ]Int of bind m dic Reval m sup:r 
a maving of cable :041 in the region of 5 10 10%. An ,panningsk <bel niet alie- of gusdrukking•., 4'/ 'n 
elumjnhint 4./ i ·,peciall> 62,1/ to Rituations besparing in kabelk/// win sow* 5 toi 10% 
where hugh 16„Iance le v,brallorial fuligue IN K ineebring 'li Aluminiumombulse] a verut gebrulk 
quired in 'tuaqies wihic hoe weerihind [een trill,"4 

uilrutl,lig vereis 'ord. 

The use of alum,nium a.• a Nheathing inuter/1 By die *bruik mn aluminium is ·n omhul- 
presupposes thal ihe anlicorroswon prou:clion p. sans· •elin.:teri./ word daar ¥001·af a.invaar dal dic 
f,wior>. and PVC or rolythene 'hh a corrasion in· b skerming Men verwering b •red,gend 8. en %0- 

hibiting con,/und an· boill .icceptable for illis pur- wei PVC' as polileen mei 'n yerwerin/ver'ragende ro,le. Each haj; niargin,Il .idvantaee. orer ihe oiher men#Ne] 1, vir hierdle duel dtinvaurbair. Elkeem 
in e.:[.In] 'irc./.li... van "rdie i.loiwie het in ge/we uniandighede 

ekere grens¥0(irdele bo die linder 

12. ALLMINIUM CONDUCFOR 4 IN IJPFRTEN- 12 ALUIINUIMG[I.Ell'RA 114 %[TPER!,PAN- SION CABLES N•NIS·KABELS 
For Kuperwn,Jun cable,; 0[ vol[.ige up 10 1 12 kl. In die geval van •per·,puniking,kahels p.in hi 

ere is no doubt ihal ille use of aluminium conductor 5oveel as 132 f: KV. ly d# seen twyfe] me d·i dic ge 
Il. at preson[ copper prices. res.11 / a col %1'my bruik van a][iminiuingeleicri ten die hund,ge pry,V 

a[ the higher MVA rating, Ilither[0 it ha, alwa, i.wn koper. 101 '0 bcS[,Unng vall kosie teri ops,gte vawl 
been ihe pl.lotice of C ·al'e 1 own Io ·.peofy copti d.e hoer MVA-a.lnslae sal lei Toi dilsver 9 dit 
conduclor for 0,1 filled cahle becall, al reservations nog ally'l In Knaps,ad gebruikilk nni koper m i,Jw 
about Ihe e/eetivenes, of .,luminium Joining pr/ed- yevulde 12/tal te 4,111*eer vanwed die mate van tw>le] 
ures lor thus type of cable. wat bestaan bet orntfen, dile effekli/Ji,3/ wn £11/ 1414· 

pri./dures mel belrekking ini .,lum,nium by hierdhe 
horn k ibel 

During the last few years. however. a new (ech- Gedur¢nde die afMel.11>3 paar j.,ar / dalir "Nue kir eger Joining aluminium conduclor, in oil filled deur n vooraanst,unde Brit„ kabelkervaardiger 'n 
eable, h 2% been develored by a leading Br,„sh cable nu/2 tignek „r die 1.1 van ulum„,iumgoleier·i iII 
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m.inufacturer Thi, is the MIG process in which the ollege,11[de kahels ontwikke] Dll 14 die MIG- 

conductor ]Dmi is in,ide h electrical welding in an rrow. waarhy die geleter h, wyse jan elek[Nese 

meri gas atmolhere. sweising in 'n itmcm.feer In onkliewe gas gelas word 

The me,al inert gas (MIGI welding proce,& ib Dic MiG.sweisproier L, bma elektne• sweising 
hade:,11, e·eclric welding u,ing an aluminium wire met behulp van ·n aluminium/r/ad.clek,rode in 'n 
clectrode in an arion atmosphere. no Aux b¢ily re- argon.me,feer *der dat '11 /0/middet nodig D 

qu,red The loout of the 8/ding equipment is as Die ran/kikking van die sweistocruving word In 

shown in Figure 7 figuur 7 :an/dui 

•CnTIFI,6 4 A-0.4 
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Figure 7 Figour 7 

Two prob/* abucialed with Ie MIG Jalnling Die twee probleme W.Lt by MIC,-1:me ¥Un Oil¢ 
<1 ril filled Ibles are /vul¢ kabe[, ondervInd word. 1 . 

I) pr.-lion of ewesuve [emperalure riKe Of {1) 0% die bu/0/spurige verhoping van die 
the e.,ble dielectric, tempera,Jur van die kabeld/]:kirika le ver 

hoed 

b) enhuring a dean und oil.free eonduclor sur {b} Om n /non ul.evrfe gele,ertipperv[/ki le 

face versek¢r 

These problem• have been over/ome by mean• of Hierdie probleme is le binve /kom /eur midd:[ 
moukli which also acl as heat jinks, and ihese In com- 

an gletvorm, wal oAk as hitle-,M„peerders dien' 
binat,an wilh Ihe continuou, d [low. prevent acess- doon. en teurne met 'n vooridur ende v]<,c] van oiic, 
le diel.tric 'emperutures. erhoed hulle flut ourmalige dle·Jektrlehe Imperillure 

onIKI/an 

011 control /5 by means o[ 1 v'cuum acting 0[iebeheer word bewerk„ellig b> wy,/ v:in m 

througt' the mould. the residual oil on 111= conductor ingle,gle wai deur die gieliuk werk. terw>] die oor- 
end being removed h> a ,„[vent which 1 drawn blywende 011¢ op die gelcierrunie de„ n oplosmidde] 
thrliugh Tho conductor end jtranik by ille vacullm. ver,v>der tr[ met bebulp van die lugJ¢egle dJur ilie 

Specially designed furrule, and plup are ush In the draudile• van dic yele/rpunt gesule #ord 1.1 die de,0.1 
C.tsc of holloi „ngle Core aluminlum conductors to van hol enkelkern alummium/telers wont Epeqdal 
en.. un 01]-fre¢ "rface for the w:!ding operation on'werple bcs[:gring¢ en proppe gel)ruik irn elnde 

and Oil continuity for the completed join'. 'n otievry¢ oppervtakle vic d,e qweiswerk en ·n o,i- 
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onderbroke olievoorraad vir die volt/oide las re ver- 

seker. 

1 he M [G jOinring teChnique for jointing alumin Die MIG-[Igniek vir die 1„ van oliemulde 
ium canductor fi[ted cable 11# becn approved hy El aluminium/!derkabet js deu, d.e Seniate Elektlizk- 
Cential Fleclricil Generating Boarii of Great Ariam. reitopwokkings,/ad van Groot-Brill:inje goed/keur 
The primn more clearly illu.€,rated m rhe film Die proseh sal mcer duidelik deur dle film M / 

which follows th„ puper. hierdle refer/at verteon sal word. geillustreer word 

13. CONCLUSIONS 13 GEVOLGTREKKINGS 

Provided u correci Join,ing procedure is chosen Mits die korrekle I aspro•edure gevolg en die 

and precallions taken when th,he may bc nmial. nodige voorsorimatreak getref word 18 daar geen red= 
there k no rea,Ion 'hy munjolpal eleclrlcal engineers waaron munisipale elek[rolegni• ingenieurs nie die 
should M accept [he mnomic advan!//s of alu- ekonomiese voordele van alum,nilin' ho koper :16 '11 
minium over Ipper as a conductor material. .JeiermalerJant sal aan•:lar I 

The new m©Lric standard specification SABS Die nuwe Metrieke S[indaard·Are,ifikage „ 5ARS 
150. I 970 for PVC insulated cables mako provision 150.1970 Lir PVC-geisoleerde kabels maak voor,iming 
for cancentrie neulra[ cons'ruction using copper con- vir the konsentriee n/ge]CJ,Ikonslruk,•emelode met 
ductors, and the pnce advantages af equivalent solid kopergeleiers. en dEe pry,woordeel van ekwlwalent 
aluminium conductor. as compared wilh nhis type of sollede aluminlumpeteleri, sOON vergeleke b> huerle 
copper cable arc not likcly to be large m the smaller 4 Loperk,11>61, al waRT,ky,illk /Le bdie grool wed• 

canductor •izes of PVC uni;ulated cable. by dle kliner grnatle PVC.ge,solee,·de kabel nle. 

For the lar/r Kins of PVC mulated cable and Ry die groter groottes PVC·ge,so[Lude bbel. so 

for paper insulaled medium vollage and I I kV cable. wel /5 by papler-geisoleerde mediurrigpilnlne- en 1 1 
in Ihe larger sizes of which there can be a price sav. KV.kabel. waar daar. n die geval van die grater 
ins of [he order of 20% if aluminium b used. ihe groottes. 'n prysbesparing v „1 toi 20'L deur die 
quision migh[ be posed whether the municipal elect- gebruk van aluminium leweege/bring kan word. ka,i 
rical engin•©r a[ present-da> copper •ri•• can afford die viag we! Revra word Of mll[Lihip„|0 elektroteg 
not /0 ion'ider a change over [o alunimium conduc- nie,/ ingenieurs dit kan heko/% unt me n oorska 
tors k'Jing n' aluminium/liter' ie oonve:g nie. 

[.ikewise the use of aluminium as a conductor Eweneens I die gebruik van allimmum as Ji 

tur tuperienion cable and aho as a sheaihing mat· geleler Fir sup:r'pa"Ing'label, w'/ dis " n omllul- 
erial ha, beer firmly established selmatoriaal. reeds goed gevesig 
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WIRING REC:LATIONS AND TUE IMPLICA- BEDRADINSREGULASIES EN DIE 
T[OINS OF SENS]T]VE EART]l LEAKAGE IMPLIKASIES VAN §[r,§11'[EWE 

PRf)11'·CTION AARDLEKBESKERMING 

By J. V GRANT. B.Sc. Deur J V GRANT. B.Sc. 
Chief Scie,11% Elecirical Inslailations tor Building, Hoofietenskaplike, AIdeling 11/ktrie# Ins,allasies in 

Divi,ion. Seu,h /Wricm Burew 01 'Uandar€Is O/boue. S.A. Bure vir Stan,laarde 

1 INTRODUCTION 1 1\LL]DING 
1 his :iddrehE N 1niended to provoke disculsion In Hlerdle refera„ hel ten doe 1 on, be,prek„,8 1,11 

mc implicilions of the u= of earih leakage protect. le lok 00.' die implikasies van dic gebrilik van aard 
ion parlicularly wi[h reg/d to wiring regulations. lekbeskerming. vcral mer heirekk Ing lot bedridingS 
To dale ih,3 in•luenc• 01 this protective measure on regula8ies. Tot dusver helt hierdie be.kermin/naat· 
our ·Blue Book" has been minimal despite the fact ne] de/ 'n mininile invioed op ons , 810„boek 
thal i[ was introduced aorne 15 wars *. If we are u//oefen. ten 9,>le van die fel, dal // reeds sowat 
[o make more use of its safely fea,0/8. 1 feel that we vyfrien jaar pelede vir dle Mi keer wangeroer /. 
should take a #ud look a[ earth kakage and convert indien ons nieer #brulk vin die velhgheldsemkappe 
ihiq hardy :innual ink, some con¢rcle proposals. One daarvan wil maak, is ek w mining dia Dns die 
of the first referencei. in SoL,th Africa to this sub kwess]¢ un :Hirdeh:kke v.m tildeb> mo/, behiou cl 
jec[ was Mr A A. Mifidlecoms paper entilled "Earth h,crdie Ja.wl[1:q, hes/reklngspumt tot seker konkr¢le 
leal:age" in 1957 Thi pIper de,cribed the princi poon[clle mit ultbou Een van die eerst¢ venvysm' 
pli of ulh likage protecuon. a have indeed in Sind Afrika 1/ h/rdie onderwerr wa, Mnr. A. A 
subsequent pubhcations. iherefore T do nol propose Middleole / refer.1.Il onde, die tnel .Earth Le/k 
m do so here: we musl all bc well aware of the age" in 1957. In hicrdie refer:laL. buge[ as m Nekere 
meihod of operation. under latere publikasies. k die begin,els van •ard- 

lekb¢skerming uiteellges][. il.L·,rom .al ck dit ille ook 
hier doen .Ic-on• iN !,el•r Ohnill me, die melode 
van toepassing daarvan bekend. 

Dis¢Usslon in this address is limited. unless other Ter/ anders aangcdul, word /6 /"ekins in 
w"¢ statcd' 10 00': ballinG or ditter¢nwal curren[ hierdie refeiaa i beperk t,it d Jr kern balans - of godit- 
operated sen„rive earth ]Jakake d.:4'J¢c,• applied I Teren,ieerde. Mtroo•wangedrew: sensitiewo Mardlek· 
domestic *tallations. kie,1/le wit. in hit:houdelike inst.illasic, acingebring 

word. 

The intern•tional viei (as expres•ed by Ihe In- Dic innern/Monale standpunt (,m deur & In. 
[crnalional Electrotechnical Commission in Technical ternagulle Eleklrole/J¢Ke Kommi•Nic li llie verS)/2 
Committee 64: Eleclrical Installalions of Ruildings) 1, ..Tegruse Kon,Le/ 64· Elekiliwi ing.,Ihi•ie. in{Jebolle 
thl, sen.irlve earl leakage prote©[lon can only be *farruleen is da[ Ne,„mewe aardlekbeskerming in 
regarded /1 this stage a, an additional form 
NafF 

11* 

of pro Ilierdle slad,ull] i.le* 1,4 'n bykom,tige vorm van be- 
Non *inst shik and thernia] haiards. We m skerning teen hkok- en brandgevare he»kou kan word 
u[h Africa endorse thi atlitude which in effecl Dns in Suid Allka ender,kry[ hlerdie gindpull. 
eans thal Ihere can he no re[axation of our exi6tlng prnk,]ch betelen dat geon verslapp,4 van ons 

otective measures. such 3 earthine. even when I.*e Iskermin//Ratr/]&, s/• bv .Larding. 
/.// 12,/age prol/cli'm i' used. rel.wit kan word nie. &01[, waar aardlekbakerming 

van Ioepas'ing is. 
It is 004· too ear to pick holes in any wiring Dir is bale 111:illik om slanwergal „ enige stel 

regulation, because advance, in techniques and inno. bedl adIng„egulasieq le vind, aangesien daur soveel 
i,inj; in malerm' ind equipmen, .ire frequenli vordenne op die gebied //n tegnieke en nuwe on[ 

i,ho. 1 ann Inlent,rn of bel,zi[Ing (lie work of for- wikkelinge me[ berrekking tol matermal en tierus[Jng 
r Wiri[10 Regulallom,ommittea / is hecoming gemaak word. Snnder om cniggns diewerk van voor 

Ipparer,1 11.it nur ·Blue B,ink ' r. in nes' d of a i.prin™ inalige komitees insake bedradingsregula,ie>, t¢ prob 
clean or heller Ntill perhaps, a completely new app- eer verkle,neer. word d# al hoe meer duidelik dat 
roach and format--1 new look. on. .,Bli,ubcek·· deeol]k %koongemaak of, nog beler. 

miskien met n heeltemal nuie hen/dering en in 'n 
nuwe f(irmnal - d.wis. met '11 ni'we 'oorkonis- 
herslen behoort le word. 

1 h: 1// i now dr.iweng up wirlng reg,11.1[lon,. Die I[K is lans bes Jg m. niet inten'xionale in· wilh international agreement therefore this is an 4en,ming, nuwe bedrad],lesre·gul,Isi,2. op te strl en 
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ideal oppor[unit> Lo rewrile our national regula€ons dit is dug noil 'I] idedle geleentheid om oir. regulasies 
and m fit our new look into a similar framework as te herskryf en om 09 mive voorkonis by 'n miwe 

k proposed by (110 1[·/ Ily k/ping M line with the raamwerk, soos dell, die IEK vourge«1. in te pas. 
mierna[lona[ approach South Africa will eventually Dcur ine[ 8/ Iniernagonale bedrading tred le hou 
benefit for 16 1,/0 main reon, 92,1 Suid-Afrik., Of 0//indelik , goordeel (crk. hoafulthk 

m dle volgende rodi 

2 1, facltlialing intern.Illon.,1 ex CIa: cs thai mishi M die velem/akliking wn inierna·,ionale onder- 
oiherwl·.r he h,Impered bv differ In nalle'll handelinge wal ander, dell[ verskille m naRionale 

regulaton'. and regu/Nies in die Iiele gery mae word: 

Ch) promoling compalibl]11 belween wiring regula. (b) die hevordering van die aanpugb/,Irhe/ tussen 
lions and der rules or standards concernine the bedralin:pregul.,sies en under Standaarde or reels, 
equipmeni installed. where we /re already following ingke gernstalleerde tocrusting, met inug/en,ing van 

IC recomnIendilt w wherever practicable die W dal ons alleeds. waae // oukal prakties 
moomllk 15, die manbeveling. van die lEE navolg 

A few references Io eardh kikage protection are li die ,,Bkillhoek ' ward ·,1 p.1 ir ver/,sin# 11.1 

6 be found in (lic ··Blue Book" but it€ felt [hal the •ardlekbeskerming mind. dog die menmy word ge- 
M uppro.ich to [hs rigulalion• would .illow 'hi. hutdig da, die nowe benadering Loi die regulasies dit 
'rubJect lo be introduced. and deal[ with fully. in a moonillk sal malak om h/idle underwerp op '11 meer 

mor r logical manner. 1 therefore inIend to oudine logiese wyse in te lei en te behande[ Ek b derhalwe 
brieny Sis propoied approach to the now regulations van Plan on, '11 kort u•teen,etting te ge© vaal hierdie 
and lo indicate wher, earlh leal:age would be intro pourges,elde benadering toi die nuwe resulasies in 

"Led in the gerier.,1 ro•uirem¢nts for Installalions om /an to dul waar aardekheAkerming in die aleemene 
ma M in•(allasie. ingevoe' 4 •ord. 

Theroufler iertain cantentious aspects of earth Daarna sal sekere konternieu,e „pek(e van aard. 
le•kage protertion will he discussed. notably whether lekbe,kerming bespreek wori veral of dit verphg 
or not is should he made compulsory Solutions I tend gemaak moel word. aldan nic. Dair sal voor. 
som/. of these probl•ms will be buggested. /elle in verband mel Tioon,like /flossings vir bekere 

van luerdie probleme an dle hund p¢,toen word. 

Finally. tile correlation berween earth leakage ren dolle Nal duar melding gemaak word van 
and wlril regulalionq. In the new form. will be men- die korrelasie lumn dardlkke en dic bidradingst,/ 
tioned lasies in die nuwa vorm. 

3. 
2. WIRING REGUIATIONS FROM FIRST IFDRADING!,REGULASn:S EN BAS]ISE 

BEGINU·1.9 
PRINCIPLES 

Hoe alkwels word 'n profes,ioncle persoon •m 
How orlen Ls a piotes,lon.,1 man asked for his 

gy nicning ge,in a.ragaande '11 stekere abp/van sy 
npinion on a certain aspect of his ou·r, subject? Aid a vak.' Fli hoc dikwels werk hy, wanneer h> nie 
Im often doe• he. when al a ]08 to rel)ly immedi- dadel kan anicord nie, sy aniwoord u# op /10 
ately. 80rk uut lils answer from first principles? grondglag van die bal,rese be/nsel,·, Elke skoolseun 
Everv *choolboy 1, taught lo do thls but unfortun- word geleer om dit ic doe,1. maar orgelukkig 18 dle 
ately Ihe ele:ir„iiI engineer has tended 10 Merlook elektrotegnd ingen,eur geneig om hierdie ecnvoud 
4 bimply philis 'phy whe,1 wn,Ing w'riag regula Ng:f:]060f]¢ ul[ die oug le Yerlikir wanneer 11> bedrad- 
tion·., and nol only in thi• counlry ing,regulasi¢s opstel. en di, Bebeur nie iret in O,h 

land nic. 

1/sead of nierely directing a person to ins/11 a h r|aas daarvan om /" le bepial dat 'n sok· 
5ock/.0,11]/ more than tWO metres from a water tap. Aa' meer as iwee meier vanaf 'n waterkraan gein· 
„r olherw..c incur the addilion.il co.1 of an earth /alleer meet word. b, gebreke waarvan daur bykom· 
leakage den/ or Isolaing transformer (Regul•non illge unpawe. aangegaan moci word om n aardlek- 

68613}. would •1 not be bet[er 10 Mive· Ihi• rUIJ toestel of 'n isolerende tran'formilor te Installier 
flum [Irst priniple,·' Some in,glit Lt,Ink me re·•han fo- <Regulasle 606(·1)). / dit nle bee ora berdle rce] 

£ regulation is Iliat / would not be so easy to fill ian die haqire beginsels ie onneen nle? Party Incnsc 
a ptl4wed.ln electric ke,1]e due lo the length of nex- mag mbkien dink dal die rede vir hierdle regulasic 
ihle eurd' others thal 11 Lhen become, difficmt 10 b 2/ d/ ilan me 'w ni,knk sal wces om 'n aange. 
touch s:inulliniel}Lu,[y both the phig and the earthed skaketle ele[riese ketel vol w.lter le mank me omdat 
tap, or maybe even the running water One might die elektr/8 10,1 te kort li, ander mag weer dink 
then be Mci d for ihinking [h 11 the wke[,ullet dal & dan moell:k word om gel,klydlg ann die prop 
must be more than two metres from a metallic drain- en die geaide kraan, of selfs aan die lopend waler. 

95 



ing board which is earthed and liable to spla,hings. le raak 'n Men, kan dan ver,koon word as hy Jmk 

13 thi, whal is intended·) There k possibly dat dic sok-uit!,at some ex· nicer a. [wee meier vanaf 'n met- 

cuse for muddiod thinking and different interpre[.I. aaidreineringsbord moet wees wai geaard 1 en uan 

tim in & instance. We a defirme requir:men di •pal wan w/r bloo,pe// g. 8 dit w:it belael 

in eener,I ierms er>u[,1 have made the intention be- word·; Daar LS seker in hierdie geval 'n goeie ver 

hind [he regularion quite clear. 1[ is no, reasonable skoning vir verwarde denl en ve„killende vertolk- 

to provide the Justificarion for each rule in. say. a ings. lerwyl '11 definRiei'.e vereigte, in .Ing:El,ene 
seric.8 of footnoles or the wireman would be xdd[ed terme geformuleer. die bedoel,ng wat /*ter hierdic 

d m incyclopedia which he would neur read But regi.tun¢ skull, heellem.,1 duidelik 60u gomank hit. 

wirhout Nome idea of the monvation and principles Dit M nie wen.lik am die regveriliring vir elke mi 

behind the regulations ihe wireman* the Engineer and in, /. '11 reeks voemon,3 18 v'rvat nie. aange'ien dic 

future committees would not know how they were druudwerker dan opeesaul sou sit met 'n ens.klopedie 
derived or how to interpret them under slightly diff- wat hy nooil a Im nie M:nu leay hulle·n de© 

eren[ cirmu,wnces. 1he compkumieK :11 which could her van ille motivering en die begins©b wai dic regu 
never be covered by /,en the mos[ comprehensive [aies ten gron/,lag / sal die droadwerken die in 
rules. genleur en Inekomstige komitee• nie we,n waaraan 

die regulas# on[Icen Is of hw om hult, le ver'olk 
onder effens verdillendr ombland gliede. waarvan die 

ingewikkelliede nist deur s¢[fs dle mees oinvattende 
reel, gedek kan word nie 

Thi, then is [he new approach 0 wiring regula. Dit & d./ die nowe henadering tot bedradings 
tions working from fir&1 pr•nciples reglika: daar moet van die lagier boginbels uitle 

Baan word 

The two main advan[ag# that spring to mind Die twee vernaclmsle voordele 91 by n mens 
are: opkoni. is die volgende 
(a) Illat / will be easier to deciN whether or not (/ di[ t,1 m.,klikker weu, urn te healuil of ·n nuwe 
a new melhad af wirin, ar new malerial' or appar- bedr.,ding,meli,de. / nuwe In•teriale of apparaal, 
alus, are safe /0 use. and vel]Ig ]S om te gebrulk el] 

(b) ria inzer/cialions of rhe regulationt 10 cover 09 die vertolking van die regulasies on, onvoor- 
unforeseen circum.tances will be easier. wine omilandighedo die hom le hied 6.,1 m ikline, 

WCCS. 

if [he methil or equipment complie, willi Ihe fir.qt inden {lie metole of die taerusli. aan die busiese be- 

prineples, Le, us see how this works M practice. einse], beanlwoora Laal ons kyk 1100 I in die pruk 
tyk werk. 

Having defined [he sco/ ol the new regul.,tion. Nudat 1,8 0//ang van die nu// regulasic, ge- 
the fir.xl •le/ would be to a,tablish a w of fundame™ defiinleer is, is ihe kerie •ap orn 'n gte! fundamental 
lai prinriple,i, 14 simple as possible and yet covering beai-1§ daar le 4[el, wat *) eenvoudig as moantlik 
a[I .itualion, m general terms The <ecind step would =1 wecy en (02 a]12 situasic& in algemene terme 
be to e,/1/ ihe fundamental principles into general mnel dek Dic iweede siop !4 1, om die fundamentele 
rr'luirerneni' for all types of electric:LI ins:amoion begince! uit Le brei na algemene verri/es m alle 
The ·.acceeding eps would be /0 define Ipplemenl- soorle elekiries© ing:11]ades. Die daarop//per,de 
ary rel/rement, for varioux kinds of premise, and /uppe // dan wee, 0/ /anvullide vereiste& le de· 
Wi., I le¢ation, wh as, aming!,t olhers. dantestic finmer vir veiskillmle lires persele en sp¢NJGIe fig 
arn 1 induqiriat premise,. thentres. caravan and bu91· ging·., 5004 h, woe,1 on nywerheith•Ae]:. tedler, 

ing vi<. agric:,11:ir,11 premise,, 11,Mp/.111 ar.di premic• kamaanparke. boupersele. landboupersck, hospital¢ 
with explo,Ive a:moipheres 1 he·,c divislon, .un be en persele met '11 ontplofbure almosfeer Hierdle af 
hililt up in logical steps :ind have been designated : delini Inrn in logiefe Nlipp¢ opgebou vard en i,ord 

aingedili as· 

Part 1 : Scop, and definnions Deel I : On,vang en wikirdomskrywing• 
rart 2: Fund:Imentil principles D©el 2: Fundamen:ele beginsels 
Part 3: General requirementN for insta![atio. Deel 1: A[genleie vereist¢, vir in•tallasies 
P.irts 4 10 13 : Supplimentary requir:men„ Dele 4 101 13 Bykonislige vreistes. 

In order to follow'. again. a logical sequence each Ten einde weereem n logiese volgorde te volg· 
of ihese parts ha, he:n ··r'lit Into .eclioni, as Ir. elkeen jan hterdle dele follows weer . in afdeling, onder- 

verdce]. en w•1 •00• vo•g· 
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I.• £ Prete¢tion rules Afdchi 1 Bebmine= 11 

Secli<in 2 : Design rules Afiteling 2: Ontwerpreel, 
Section 3 Rules for beleclion of ¢!eclrical equlpmenT Afd,Jing 3 Red[·: vir diZ keuring vin el.3ktri:SJ 

Locrusting 
Sechon 4 R ule, for ereciion and m[[ial Iesting Afdohne 4: Reels vir oprigting an aanianlike toet- 

sing 
Section 5 R,•les for m•imenance and repair Aftichne 5 Reels vir instundlloudmi en herstelwerk 
Section 6 . Ruiles for peridie in,peclion Afdoling 6 : Reels vir periodieke inspeks,2 

1 he rbull / f,et (i in m rable 1 Alth/ugh / Die resull# word in ·rabel 1 UJLer.n/,it Alhoewal 
firit *ight there appear ic be u gr,at number of d]I op die 4 al wou voorkom asof£'aar '11 groot 
purl. and €eclions, Ile!.e '.1]h·div]%]On, Wot,41 a·,4,•1 aunwil dele en afiletine, ic. help 1-die underverdel 
in expanding '115 fundamen[a] principles into fully ings om die fundamentele beginsels ult te brei na 
detal/d requireme„/ in logical w/ .ind in din„- Ille ged/:11||ee!(10 verelble, Wal [n 10/1// !•lappe U/· 
ing •ectio:,5 of reasonable slze. Some sections /111 bc ceng/11 6. asook om afdelin,4 van 'n redelike /rootte 
rel,nivN> Nhort undl al Ihe conclusic·n of the work I le bespreck Sommige afdelings hal berekI]k kurt 
mielll wel[ be p .-ble / combine Seelionb wes, en. na afhandeling ian dle werk, mag dit nm. 
6 a view to producing a manapeable =1 readable kien mimt]Lk wees om sekere ardelin,gs le konibineer 
document ten einde 'n hanteerbare en Icesbure dokumenl dir 

t€ 41el. 

][ should be menwinned thai lhe idea of staling Daar moe, semeld word dal dle idlce m buslese 
basic pr„,ciples. 1// then requirements which corn- beginkek daar le slel en // vere/le!, / formuleer 
ply with Ihesc basic prinLI/1/• ', not i,[•i•ge'her /0/ Wal ual hierdie hee,inwk volduen. nie heelle•,iual 
Th„ approach hi been „sed. although not in such nutit 1. nie Hierdie benudering is, alhoewel me op 
a .imprehensive ...by lame countries ove.eas: in 50 '/ 0,11'altende w>/ nie, dcur soln,n.ge oonese 
6 relect I would like lo refer you le : lande gebruik. 

In hierdie verhand kan ek Yer„y. na : 
(40 Regulanons for the electrical /luipment of 61) RegitiN]e4 vir dr elektrie:,e u•triraing van ge- 
Buildings IFF., London, Part 1: Requiremeni for boue IFK. Londen. Gedcelle I Velligheidverel,le*, 
Safely. and 
M Wiring Rules lanlard; Ase,alion of Ausura- Ib} Bedrudingsreels S[:,/21:Irdeverenipluf vil„ Aw.1 
Ill: Se/ion ] Gener:,1 Requirements. and ralle: Gedeelic I Al/mene Verebki: en 
M Canadian Elect„cal Code. Purt [: Canadian (01 Kanadese Eleklrotesniese Knde. Deet 1 Sland. 
Standards Associalion: Section 2 General Rules. mard¢vereniging van K.rnanta: Afde],ng 2. Algent•ne 

Rel 

1 PROTECTION RULES 3. RESKFRM]NISRFELS 

A brief ,uniniar> of prolection rules (Section 1) 'n Kort op,omn,ing ,/n beskermingsreels (At//- 
as regard, fundameiilid pincirle; (Part 2) and gen- ing 1 i /0, dit betrekking het op funu:,men,Ne 1.0· 
eral requiremen,4 for 1041'1]ations {parl 11 19 givell in sinsels (Dect 21 en algemene wiei.te• vir in,fulnle• 
Table 2 (Dve) 3,. word in 1.3,1 2 ·tange/e. 

Amplific·lition 01 thece rutes iS necessary for full Oni hirdie real. ten valle te kan vcrstaan. is d.t 
understundine but f{„ our pUrpOS,!4 here ihe intention nodig om heelwal daarop Lut le bre], m/Ur vir onb 
behind them B sumcienily <elf.„planatory. wlth the dockindes m hierdle refer lat kan /1, bed„el,„0 daar. 
¢':ception / those ruli menlioned spe,Iltlcu][y agier I vinsclfsprekend genneg aanvaar word, mel 
below die uirsondering van die reek wai wesifiek h,cronder 

aermeld word. Die terme /,rette konilk en ind,rekie 
The terins direct contact and ind,rect contact kontak he[ vcrdere verduideliking nal,g. Hutle L, 

require ion,/ claboration They have been adopled deur (Ike tEK aan'·aar om ann le Qui ener.yd, sk/ke 
b> the IEC 1/ denut© shocks received through contact will ontv.Ing word as Revolg van die aa,waking van 
lilli h. or current .... pans (d,re' contiel lewendige of Elroomitraende dele (dlrek' konlak• c.. 
and. on the /ther hand. ihoek, received through con. m die ander k.int, diokke w opeedoeri word :i, 
tact with conducting paris which have become alive gevolg van aanraking vii, dele wai na dle onfiltaan 
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or cur///arrying on the occurrance of a fault [In van n fout jewendig of stroomdraend geword hel 
direct contact). li will be appreciated Iha[ thee two Ind/ckle kon[/ki. Daar ial besef word dat hierdie 

a,pe.1, niay require different approaches in order to iwee aspette vcr//!Jenite bena.Urings wrel. le, einde 

provide merall prolection fram %hock Uwang at Millends beskem,ng leen %,kok „ wheke/. Ge- 
1,»t On: p.1.·Cli. me.LNU. a. im' Uir¢. conia¢ Woonhk S minslens jen beskermende Inatwl teen 

and at *t on, aguinst indirec• conlact are necessary d,rekte kontak en m,n·dens ed,i teen indirekle koniak 
bu i in some .44es b.h :int, n. enc i.. can he cover/1 nodig. dog In sckere gevalle kan abei beheurlikhede 
b> one measure. c.gi, safety extra-low •011,ge. deur c¢n maire: I, 1005 bv veilige ek,tralae stroom- 

spanning, gedek wrid 
The informalion in Ihe tahte, b. condensed from Die Inligling in illa 1/belle verval is gekonden 

che draf[ documentaion of lIC Technic# Committee Me¢r Un di, 1:on„pdakument,isie van dic IFK Le '1 22- 
64: ihe fundamenial pi Inciples have already been Mie'le Konmee ho. 64 Die IEK het ied(Is die funda- 
agreed. b, Ehe IEC. bu• Ihe gener•I r•quiremeni. are menlele beginsek aanvaar, dog de algemene ,/re,&!eN 
to be discussed thls year. Being of an Inler„:tional word vunmar Dorweeg Omital dit Interna.in[1[m van 

nature. the information is intended to cover / uw word vanjaar oorwee/. amdal die ir,[eaugnmull van 

con,Ingencie, whuch may be encountered in proc:[ice likhale w in die pr,ikt,k dw:,r:,deur J.: we./IiI 
throughout the world. Some of :he prow m, may onduvend Ng word, ie dek. P/rty van die bepal,nge 
be rgeed b, our wiring regul.inons comni/ec be mag miskien /ur ons ko,nilee insake bedrudmis- 
cause they are no[ apphcable in local conditions. reyula.ie, verwerp word on,dai di: 1/e op pla.131]ke 
One example is the earth-free dorneslic iuom which toeslande viln toopas,ing ic nie. Een voorheeld is die 
I ..med .. a ./mal 1. anon in ./w·/ land udv,ye woonkamer wal ils nornialit ·.an,ilar wi,r{I 
olher counnrie© where limber construction „ wide. in Noorwee en in ander lande wa [,1 houlhuise .dge- 
spread: no earth conductor may be introduced into nicen voorkom. geen aardgelcier niag in hierdie 
these roomh Lix 11 0 uld con,litue :,1 ad_IiI|unal ha/- lamers @cin/*]eer wnrd nle, minge·,Len dil 'n bykom 
ard. I do feel. however. th.i: all Ille>e comingencies stlge bron vu n Scia.1, mag wee, Fk i egler v in rn:,1. 

must b: included for dkus•]on .[ 11,n preiMin.lry ing dat, m hierdie voorlopige stadium, at hierdle / 
··lape b'Jurlikhede in dle be,preking inge,!uit hehi „i m 

word. 
rarth leakage proleclion will be introduced in Aardlekbeskerm Ing *:11 by dle .:Int·inene rerekles 

the uener.,1 r.quIrcmenti, 6/ Thhti' 2 11,•der Sube·]au a in Tabel 2 onder suhklot,sules [ 2 3. 2.3 l en 3 1 infe- 
1.2.3. 2.3.1. and 3.1: further explanation, 01 bc sluit word. Terwyl ver,lcde verd/ide]//ing• n klosule 
giver in Cla" 7 of 'his 'Lper. 7 van hierdle referaar gegee sal word. 

4. FENDAMENTAL PRINCIPLES: PAH'I· 2, 4. FENDAMENTFLF. IF.GINBELS: DEF.I. 1, 
SECTION 2 to 6 Al l>ELINC; 2 1.,t 6 

As a mier of @encral interest and not for As n saak van algcmene belang, dog nie vir be- 
diicussion in ihis paper, I have cornpleted the overall Npreking m hierdie reter/al nie., hei el d./ u,lk 

picture of the fundamemal principles by including prentiie van dle fundamentele heginsels proheer vol- 
Table 3 •hich cover, Ihe remainlne Sectt.,1 2 1, 6 too, deur die ins[/i[ing van Tahel 1, d die oorhly. 
as ]1.stei n Clruge 2 of Ihe piper Time permiltine wendi ufdclings 2 tot 6. sne, in die ly, 10 klousule 2 
I wIll be pleased to 1/%•er any queEA/ on Table 3 van hierdle referaall Mu. dek Indien die t>d dit 

toelast. 6/1 ek met graagte me in aerband met Tabel 
1 bcantwoord 

5. EARN[ LEAKAGE CURRENTS 5. AARDLEKSTRIVE 

Much ha·. been said aver the >ears about making Daar i, oor di: Jare heen vecl ged omient di: 
car[h leakage proteelion compulwr> hut before going w:nslikheid diarvan om a/rdlekbeskerming verplltend 
furlher I will be as Wel| to take a link al the data le maak. dog. voordat Dns ·.Dorty.lan, hal dit 'n g// 
available on the J.ikage .... likely to he In- doel dien Om te kyk na die he,kikbare gegewens om 
counte=In domestic in/4*ist/# treni die aardleksromne wat waa„ki/lik in huis- 

tioulelike in%[allasib teeek Om "' wor.1 
The Bureau carried ou[ a short •lirvey in 1970 Gedurende 1970 het die Buro ·rl kon 6pnlime in 

a[ Durban, deniale. Sprin# and Witbank. Random Durban. Edenvale. Sprin• en WAbank gemaak luis 
dome'lic in'tallations wer.: chosen, ranging up 10 50 houdel,ke ins,allagieq. Nommige rot 50 jaar oud. is 

years 01+ gloves, geysers and refrigerators wre te•ted lukraak gckies ,[owe. w.irmw,Herloex/]: en /kas[: 
when encountsred. The following were among the 1 g:loets soos :n war hulle teff/kor i: Die eevots· 
i.)nelu,ions reached: trekk M waari. /kum ls, Was 0 a die volgende : 
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(40 Earth ledka* devices, complying wih SABS I Aordlekme,1/le #at .lin fARS 767 vold/en, sou 

767.would hive Iripped out al .wer 25 mA le:lkage by on//er cen.kwart van die installasics wat gemet, 
eura on about one quarter of Ilie 1[1Stallailen' is. men meer as 25 mA.leks[room uil/klink hex. 

1/Sted. and 

(b) the maiur cai]/ / tripping I /0•es (!7 per (bl Die hoof.oor:mak van uitklinking • stowc (17 
eell) 01110, wise 11 1,· refriger:,lors Ind g¢ysen; (other perdent) gevolt deur ysk"e en warmiale/-Nt/11¢ 

porlahle pilly]I] appliances were not te,ted). and (ander Irskuifbare inprop-toestelie g nic getoets nie). 

63) decred·.ing the MensiciVib' lo a point beyond our (9 Om die sensiriwileit id ver!,ag ni 'n punt onder- 

pre,em opinion of *Ar. a) 50 n]A thrihold trip- kani ons huidige Idee w veilighrid, 4 50 MA - 

ping eurren: would reduce thls figure to abow one- drumpeuitklink,[room. sal die uitklinksver na ong¢. 
fiftl, of ihe mullalions les,ed. and veer cen. vyfde van dle getoetile install/sleA vernmkler. 

.Il 

W) the sanding ]edkage currenig on compleu: fixed Cd) Die stilande lel,Imme iii volrooide „sle bedrad- 

wiring int.Allations wer¢ 811 in the range of 0 0 5 ings'nullasle' was aln I imen 0 en S mA, behal" 

mA excep, three in Durbin 12 / 9 mA and 1 d. dric in Durban (2 teen 9 mA en m ken H mA). 
14 RIA). About 99 per cent were meadred al l mA Om[rent 89 per •ent I leine:i 'en I inA It niL,ider. 

or #I 
We CannoT claim (]lut these vallia are completely Ons kan nie £1:larop aansprnak maak dat hicrdie 

. d without more cor,firm (ikiry tests but [he trends wihirdes hooll,Inal geldig M vinder meer bevestieende 
indicated have been confirm/ by independent tests 10¢140 nle. dog die neigines wal getoon is. ward he- 

conducied by some of the larger municipalities. The vesily deur die uitdae van on/h,nklike 10/80 wat 

question of nuisance tripping it deal[ wilh taier. with deur sommige van die gloter inuris,pul,le,te uilgevoeT 
i elerence ki '1113 "Ction Of the paper A. Dle Kwessie vita la/,ge unklinking sal latel. inez 

ver/ysing na hierdie afdeling w, M refer.,at, 
behandel word 

6. SE»ITIVE FAITH LFAKAGE 6. 4ENSITIFIE AARDILEKBESKFRMI• 
PROTECTION 

inder [his sed,on 11 is proposed to examme Onder hierdle afililli·.8 98.]n ons Nommige In 

some & the prob]:mt. 2,·thot:Juited witti senblilv,> ear. dI¢ probleme wai me, sens,tic// aardlekbe,;kerming 
leakage •roteetion and offer some pos&]ble solutiom Erband hou, van naderby ondersoek en ent¢]c 

m•,untllke oplossings a.in die han,1 doen. 

6.1 General. 11 14 probably well known 1111: 31'icr·n· 6.1 Algeneen. 8,1 i!, w•,arskyntik welbekend dat go· 
.,1 :,irrent oper.ited earth leakig• prouction p. bil d/terengeerde */ma.ingedrewe aardlekbehkerming 

re widely used every year overseas. The standard elke W meer en meer m oonese lunde #brulk word 

2W:9E re%h'Id "...g cuv•e 6 18 use are 10 mA in Di¢ slandaard-dinireluitklink•rome in #bi ink 1% 70 

ance: 100 mA m Austria. 5 mA m le USA and mA [n Frankryk. 100 mA ill (hgenlyk, 5 mA 1 1 

nada. but only on e.,ch final subcircuit and 30 m A die Vereninde S|Lite en K.111,1,/. do, ate/ op elke 

„ Germunn. b w,]1 be •en /al Ih:re LS quile a W le flimle Nubslroomb i.in, en 30 niA m Duil·lrnd Dit 

rdnee of op,M but that our •laridard 20 mA uni blyk du* 11.11 duar ·n h.,1 grool wr•kil i,in meni.1. 

(plux/minug 25'·) is cle,ely wia[ed 10 11: German is. dog dat % 486'rd 2{} mA-ee.,heill (pli'vmini• 
unit. for Mance. whieb inust trip between 50 und 25 per se[16 in noue verband quian inet bv die D/Me 

10[) percent of [he rated current. 1.e., 15 10 30 mA. ecnh¢ld. wai moet ul,kl,nk i„..en fl e„ 100 p nern 

aciording to [he VDE >.pecificalion un die aangeslane MM. d # 1 1 811 30 mA. oor 

ecnkoms:ig die VDE-•.pesifikas.10 

In this paper I am not discus,ing the theory of Ek gaan nie in hierdie referaa, bespreking wy 

whal the body can loterale over c:min periods of aan dle [corie oor wal d,2 11gga.Lin our seke„ 1>d 
[Ime bul the practical aspect, of 1Nng earth leakage perke kan verduur nie. ma.Ar wel aan die prakiese 
The .,bove tripp/g values arc, however, of interest /spekle van die gebuk van .Lar,lekbe·.kerming lo. 

when related to [he informatIon in the following <ub- Bemelde uitklinkwaardes is egier m. telling #inner 

elatE¢ dit me[ die inligiing in die hieroppolgen,le Nublou 
sule in ,€rband gebring word 

6/ Compubory Earth Leakage Pretrdion· Earth 6.2 Ve,·0110/ Aardlekheskerming. Aardlehe,kerm. 
leakage n b>kilibllge bed<erniende prot¢cion. ils m addillanal protc¢(]ve meas· ing. as n„i.,treil. „ in 

ure. has been made nallon:dly compul·ary in the dle voleende ge,;alle landswyd verpllglend Remaak 
follov.ing ins,ances : 
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(a) In Canada. bur not the IA, Iheir 5 mA rated (a) In Kanada, ilog nie in :lie VS.A. a. word hulle 
device i u,ed on all ne* swimming pool lighting 5 mA Mangeslanc :oexte! Rehruik vir alle nuwe lig 
fil•tures Jn,lalled below ur within ten feet of the toebehore wal Linder of b,nne 10 voul vans{ die op 
pool %urface The makintum vultage per,n•led i. 150 rervlakle 5/,3 'n <wembad grinstane/r word Die 
vohs. Some nulsance [ripping „ being euperiaced 1,00* anning wai Inegeladl Wl}rd. LS . *'I 
with thiq high sensiti,ity. Mute jan laslige Uillinking word met hierilie hoe 

9,0/Neit onder//1 

{b) In Germ:iny. where Ihi VDC regulation·. 1·or ihe (b) in Dult,land, waar ,]11 Weel,N mak gron/oe. 
earthing of doneslie electrlcit> qupplie,; cal,no[ be wd¢ m moonilit: i. on, ian die vereistes m die 
me[ due lo poor sol] cond,lions, eve/ consuiner iff VDE.re@ulasies m.sake die .Hal,11,12 van huishoudehke 
eced must ins„11 em h leakage proleelion in ./,Mion cleklriS:te[1810¢•Dere te mloen me. mori elke ver. 

to the norm:,1 01/·Ihing / exposed conductive [)„b bruiker wai daarhy betrokke ls. a,irdlekbeskerming 
A sen,itive device operaiing at 30 niA M wed on the Insialler bo en hehdlve dle norillate aard[„16 van 

socke: nutlel circuit• only' less Smilive demes, for 0/blote geleier* 'n Sensi[Jewe l•ulet wal teen .30 mA 
the proisc[Lon of equipment ralher than life, are werk. word degs in die ,*ekllitlcal:,:roombane voor 
uid on Ii,h[ing Circu]IN (300 mA) und on slove, und Men mindor senslitee toestelle, M bedoel 1 um 

healers (500 m A). The 10 MA umt lt, 11„, m,Indulory toerustly liewer us jewens te heskerm. word op lig 
en cermin aericu[Tural premiKe'. <troombane gebrull< 600 m A) ·.ow,] :/ hy .1,1,ve :.1 

venamers 150{} mA) Diehl mA -ee,ilieid v ook op 
Nekere landboupersele verpligrend. 

(c) In France [he whole domdic inst,illution h pro- (c) In Frankryk word die hele hur,houdelike inal 
tected by a devlce rated al 30 m.A and exp:rlence Js // b¢Nkerin deur 'n ioe.[el van 30 mA, en d.unr 
suid io be Natisfacior• word vernee,Ii dul d 1 bevred,gend werk 

In Sou th Africa ther. 1, no n.iona[ ruling for In Suld.Airlka i, d.ur geen lund.wy: re/1 vir 

compulsory earLh leakaRIE prolection on dor,inlic v¢rplig,¢ a.lrdlekb:skerming in dic bedr.,d]/g rn huie 
f 

ring although some municipalitie. have 
douu jus, 

nic. 4/(>ewel sommigo muni,ip.lhteite dil wei m kil- 3- I 

for cornplet¢ iniall ilion, We lia,e had evidence tioide in.4!allas,/ inge,•tel hec ]1• 4ulke Bev.1]le „ 

of po,Itive inierference with :he carth leakage deviees 8¢vind dat d.,ar he.11% lie: ille aardlekine.telle ge 
in ':uch ca,e, whereb> they have been rendered in. peute, 1. wal duarloe gele, het Lt hulls op/honi hel 
operar,ve. [hereforu it would appear doublful thal cm le funksioneer, as gevolg w.inrun dil le betwyfele 
this nE/sure ·.hou],1 1,0 111.Indatory at Lh], stage Per. 9/ 01 30 'n reeling in 11]crdie *tadium verplig, Ail 
h// the lipproLIch Nhould rather be to prowet pari yemik mo¢1 word MIskien moe, 8/ ben:idering 
of ihe insiallalion and aim / prolect,18 ihe whol hewers wees oin 'I eedeelle un dle II]41.L••le nou 

installalion ./ a Intel· dale ThJ, a,peit will be ex· t¢ beskerm. ¢n die almerk om die hele l/Nla]111,ie in 

amined in [he nexi „ihe•.Lt,Se 'n 1//re stadium le hederm Hierdi /.pek 4,1 111 

die vol/nde ·.uhk].up,u]2 viln nuderby onderbork 
Word. 

One mu,1 bear in mind thai Llze percemage of Ons moc. In *dagte hou d/ die p0r•enlab1e 
dom¢.stic ace//b due / eleriricity iN relutively ]OW huishoudelike ongelukke wai aan elekl„..te„ie w>le 
when com/red with 01 her causes suill „ accidents „, relti¢f 1.13.e is wanneer /1 ver/hk word met 
on ihe roadi or due to fall, Thi„ lhas been m/mly andu uor , Ike soos bv u„gelukke op die pa,Ic of ge¥:11 
due I the care and atlenion taken by electrility le waur mense 4.11. Dit is 1,00[Maaklik 1: d.inke a:m die 

supply authorides m me tieki of gfety. Howeper. ·,0318 en a. in/ag wal delir el:·kir,4,1,1,5¥001%1•ming«-r· 
ekclricity k dangerow. ind Il IN Stliely i,dvisable to hede m die kwessle win ,©iligh:,d bel.Lee word 

tighten up rather than relax our gfety pilleaullon, Eledrisilen is egler govaarl,14 en dil h seker]Ik raid 
provided thi, can be done withotil mlting the house. saam om ons ·relligheidsni,latree!, 11ewer tr ·,er,ke,·p 
holder's pocket too hard init provided #e do not ay te ver.[ap. mit,; dll gedoen lin word sender on, 

run Jnm Innre problem by daing so As regards die verbrulker se sal: te hard .tan te spreek en nill, 
ce:oninnio ihe co•[ of :in earth 1/kage device on ons natuurlik m. deur dit le doen. meer problem; 
a new in//lation should nol be a hard•ihip whum Ill onsself sker, lie Sover I die ekonomic In dI¢ 
considering the ioul building coit (exce/ perhl, Ink be[ref. behoon die kite van ·n El[,rdlektoestel 
on subecon,muu housing) and the additional wfety in 'n nuwe ....& rue 'n antbering 1, wee. . /. 
6 provided. be of Ihe problems lo be met are lomle boukost, (hehalie hi die gevat van sub-ekeno- 
being drm# in 1his paper. mIL, bchisiny: en die byltornslige he·.kerming wat 

aldus verkry word, in .1.inmorking gencm word w 

Sommige van ille pr,blene wai lechek/In kan word, 
word 1 1 hier,lie referL, 1, bespreek. 
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6.3 Proteclion of the Whole or apart of the Installa- 6/ Be,kerming i.m dic liele inblallahic of sligs 'n 
tion. Lei u' examine a ke poin[s. gedeelle dal,rvan· 1.lat ons 'n paar puni: van naderby 

beskou 

(a) Sto/6. From Clause 6 of this paper it would C„ Stol,e: 141 klous.]e 6 un huntle referaa, wou 

seem thau stove>• will cause a good deal of nuisance dit 100/kom i,of i,towe die ourhaak van 'r groot 
tripping runhermore. / a ,"¢ doeh •rip the earth mule un lusige uilklinking k:in #me, Voons is d,l 
leakage device it M nat posxible 10 "hake out" the duid¢lik dat, as '11 wtoof die uardlektoesiel laut ull· 
fau IL klink. dii ine innoi,thk is um .11¢ tour ..uit to buk" ni,·, 

In spite of .me reports of sensatians of shock -len 1.p¥[e .an wrsla2 = gevalle waar ·n we•o:·1 
flom s:oves we have examine.1 all ihe records al our v,in s kok b, slowe onder,Ind 14. hot m al dir rekord, 
di,po.al and eannot trace a fatably due to a fauky 9 ici m beskikkq I, ondmock en ken M seen 
slove. Thek appliance, can [herefore be assumed to noodlotlige voonal w:larby • 4[00[ betroIke ls. <•p 
be fi:,ed and reliably earlhed spoor nic D.lar k.in dils aanuar word dul hicIdic 

applirate va·Malande en betroubtrar gcuard Ja 

For these reasons we suggest that the stove Om hierdle redes doen on·. aan die hand dat 
should be excluded from any compulsory earth leak. *lowe in die Imid,ge /,dium ·arn enige verpligle 
age prolection . prescnI aurdekbeskermilib unnesluit v.nrd. 

One small poin: arises from h suggeslion. h Ul[ h]¢rdie roorgel / ici d.,dr egter eln pun[ voi)]·1 

coll[d na loneer be permlited to supply /ne incket Idar kan ilie lunger 10.... wei dut een sul:u,111,1,1 
oudel on the same final subeircuil 3, the vive op dies¢I[de finale ·.uh·.imnmkring as die 41 gein 
(Regulation 1202 Fienirt,An M sia]/or word nie (Regu]R 1202. Vrystelling (Di 
<b> /eNM In our records we cannot trace any ib, Warmwatertoe•trlic: 1, onx rekird kin on, geen 
fatalities due to electric gey,1. They are fixed and noudi"lge ¥00'valle w.d .1 iii warm/'ite, 1.3:'telle (Ii.· 
reliabli earthed and could for these reason* be omit- geskryi k.rn wor,1, 0/pour me. Hulle 1% v.,841,ande en 

ted from earth leakage prow/ion without .aerificing b¢(roub:Lar ge,Lard e,i k Ln dus van ver/1]g[¢ aardi¢k· 
safel'. beskerming ultge/uit word bonder om en/glet. 1 1/ 

veilleheid in te bo' 

I incluiled in leakage protection some nuisance Indien die warmwolertoe,Re] by die lekbe,kerm- 
tripping would necur bin aN these applian..6 are now ing ingebluit Kou wor,1, xuu 'n male van 1/*e ut 

controlled by a double.pole Nwitch and are ona k!!nking voork,ini. dog, a.inge,len hierdie toestelle 
"parate circuit (Regulation I219) 11 is likely [hat & dcur 'n tweepoolskukeia.lr beheer word en boon. 
m leahee on the neulril conductor could be ls,» op 'n aparte s•ronnbaun bein/laile:r word (!legulasie 
'aled and the earth leakage device then reclo,ed, Ihus 12191. i• dit waarsky,illk ital en,/ lekka,ie op die 

storing power m o,her circurns. Oiherwise. there neutrale #cleier Ng: geisoleer in dir uardlektoestel dan 
uld he no harm 111 including this item with the mer 'cluil kan word om »inende weer krag aan 

olec ledi circuirs. die ander strooinbane te ver<kaf Andepin·; s.,1 dir 
8¢cn ·:Lde ge(len word mdien hierdic we.telie by 
dle ander beskern,de Niroombane Inge.lult word nie 

In Ihi< in.unce 11 is cliggested Lhal. in ordir to In hierdle ge,a] word da :r .mn die hand gedmn 
ap/ld 1nlroducinp .ny new problems. e.g.. nuisance 11[ w ©inde EN invoering w ander problenne. soos 

tripping and loss of w:iter heating. geysers are ex. b, laslige unlinkine en ·Il verlieN /,1,1 waierverwurm- 
CII]ded froii, earl leukage iii oteolion ing le verhoed. warmw:/er[/0,/elle vin a.irdlekbe· 

skerming u,ine.juit v.'ird. 

(/ Lights: I urrher sludy of our record. for Ih: I Ligle: n Veriere studie Vil[1 0[14 rekirds vir die 

years I 968 to ] 970 •how thal 0111 of 32 fad ele) $ 1968 10 197() toon dat. ilit die 33 noodjoll,/ hun· 

Uic'd dometitic aceldents 28 were due 10 extension Imudelike on//ukke waarby eleklrislt¢]1 behokke 
bads. Of thet. 27 were connected to socket-autlet was. 28 deur verlenging·,geleim ver,>ok,auk 14 Hier. 

circui™ and one was connected to a ba>O= lighting van was 27 aan Nok·uill.Re gekonnekleer en een .wri 

f"ing Jn the 1.liter case an el/tric drill was bang '11 blon,1-life 11@prop 10 1.1.1.:en„emde ged is 'n 

uxed the earth conductor being le·ft unconnected To clektric= boor #brulk, met die .uirils:leier Tie /kon 
Mly the leap. a k exireme!, bad practice to connect nokier nie Om die minste daar, m te ?46. 12 dit 

My at,phance prouded wil m earthing conductor baie swak helead on, enige apparihit i'.2,l van 'n aard. 

Ind not 11<e thaironductor As lon, ab bayonel·cap geleler voors,en Ls, te gehruik -der uni dan]·die ge 
adapirs are auiluhle lo the public we will be faced le,er to Rehru;k So lank :r, i,w die blonet-lipe pas- 
With ha/ardous extension• from lighting pomts. par- slukke + die publiek heskikh.,ar I, sal ons ie k:imp¢ 
licularly on old holises with insufficient socket-outlets. he met gevaarlike verlensings van/ligproppe. werul 

101 



fire. Sen,;itive earth leakage prolection could assist w brandie. Sens.liewe dardlekhe.kerming kan hydra 
in Ihe provenlion of bres cau,ed by leakages from tot d.: voorkoming van brande wai ver/ors/ak v.„rd 

cJrrenkarrying aductors to earth. We have cov deur lekl:e vanar stroomdraende yelelers na die aarde 
cred Ihis Ap¢(H for plugged-in apphance,• and Ilexib[/ w. Ons het hierdic arpek behandel / saver diI 
cards bu[ 11 is diffic// to determine the Incidence of ing©propte apparalt en buighare kimme betref, dog 
fireq, due t"lectr]¢11/ on lighling ar ..ther cir- d/ 1% mieillk om te hepa il hoeve! bronde deur /ek. 
elm' Once more. ·.tatiA[ics of breh cauld prove this. Iis,1¢,1 in |i@. of ander .4,roornhan,. veroorN/:tk word 

enabling u, 10 1/e suicable steps in futur, but the Ook tier kin stalistiek in verhand inet brande die 
Imzurd or ··no Ilgh,5" WLII always exist where one ned/c bew>,1 lewer en Ons Nodi,en,1. in ./3/ %121 am 

leakage device proic.14 ihe lighling and socket-outle, 00/412 stappo :n die 10/kor,™ te do,m, dog die gevaar 
CJrCUilS. van ..gcon ]Lge" .sal riay c,J,yd bcu,m Wailr een 11: 

fl :ow/1 die lig- aq die sok nitl:,0/roomhone be 
'kcrm. 

Lastly. if compulsory earth leakage protection len laas/. as aarillokhe<kerming verI,ligiend ge 
was accepled. I suggeit & it #ould be applied to malik sou word. ou ek aan ilie hind doen dat dil 

new ipsta][ations only If con•idered desirable. com- nel op nuve Inslallasies van Inepaillig ge'nauk 'purd 

plele rewiring of in„alli,[ions could be Lncluded in lodien di as wensllk he,koll word km gevalle waar 

this category. persele geheel-en-al herbedraad word. by hierdic kai- 

eyorie ingeEluil word 

6,$ Nuisance Tripping. With stoves, in oarticular. ex 6.4 Lastige uitk/inking. Ind en wrid •[owe ¥an •ard 
cluded from ear[h leakage proie¢Iion thi problem lekbeskerming u,[geslui[ c,)11 w,1/. Nou liler/Ie prob- 
is .implifJed Of •he other 3/mi-perm/nent plug·in leem baie vcrecnvoudig word Wat d e „der semi- 

appl•ances one cal expect Irouble fron, a small num- permanente 1/prop-appar,/ betret kan 'n mons 
ber of refrigerators an' deep-frecze Lm,le mentlon 13 moeilikheid verwag un '• kl-1 'untal ys- en vries- 

made of chese later. kasle. Hulle word egier 6/ hehande]. 

Where cubance "ipping does occur the anlY Waar laslige wilk nking wei vaorkor, sky„ die 
Fracica] me[hod of dealing idth / appean. to be to enigste makiese manier am dit te bekanip. to Wee, 

di.play + Amiee on me di.tributien board explaining m n kennisgewing op die di.tribu,/bord le plaas 
simply how a fault Grn be 1/caled and elimin/ted I.,arin in eenvoudige 13£11 verduld.lik word hoc om 

and if the fault cannot he cleared thmt a compelent 'n full. op le bpoor en Jit te *k/ket en. indien dic 

person must be calle.,1 1,1 Cantractar• lind inspeclor# foul nie reggesle] kan word nie. dat ·n de,/uildige 
could be asked m bring the con,:umer's attenlion to persoon ingerocp moe[ word Kontracleurs en in41'ek 
Ihis notice and offer theii advice to him tiu,3 lan vorsook word om hier,1,0 kennINgewing onder 

die jandag ,·in die verbruiker le bi iq en huh rid 
a.m hom te bled 

6 3 Des¢•ilizing. Itan ear[h Icakage d¢v= 1, pro- 6.5 Damiliming. Indien 'n aa•Ulekloe/el op 'n 
iided on o voiumary basib: desensi,izing might be /ywillige grond,lag vaa, 41,0 word, kin desewiring 
ampible. On a compulsory basis. however. i con. IN a.invu/baar wees Indien du ester verpliglend i€. 
sider Int a househoulder should not he able lo is ck van mening dat die veibruiker nic m /aut 
desensilize or b>pass ihe device in any wa& because behoort /e *ees om die Toeitel up enige wy. 1¢ 

there 6 no certain method of ensur,ng that it ts descillier 01 le ornsoll nle, a,inge,>,en daur teen sckcre 
rese:. Thus. the Rafel meamure can be nublied. melodi bistaan /:In k verniker dal di: he[Nel wordl 
liere we come up agains[ the tripping 0/ of the ilie. mci die gevol dal die w.1/ de V:d/ dle digheids- 
freezer during holidays or even week-ends. Some of m.tairK! 101 ntt gemuak kun word. Hier kom on, 
the solmions are impractical. e g.. allewing 5 earih weer le slaan voor die probleem van le vrieska, *'al 

le.kage relay m be swilched off but only wih th© *durende n "kansic of n naaeck uillink. Son„nige 
approval of a respon.gible authority -and [his means w die or|obsings wai lian die hand gedoen is. is 

the ubJQUilaut Engineer. poor fellow. unprakile··. sc,04 bv on, toe te laat dat dle aardlek· 
toe'del afte,kake] word. dog d.in sleg. met dle to¢ 

stemming van 'n ver:inlwoordelike owerhed,;per:oon 
- en /1 beteken dle alonteenwoord,ge ingemer, 
arme kerel. 

Our Nugge•tion I lo pro•ide one fin,/1 "ibcircnit Ors voorstel ls orn sn final suhhlroointman Ir 
to I he freezer. not conirolled by eanh leakage. To die vriesk.g te vionien wi nie deur die aardl¢ktoe- 
mm good earthing let 1,6 tre„! the frecier in a #el beheer word me Om Zoeie aarding te ver,eker, 
similar manner as [he stove, becnuse it 1 moved 1.ral on• die vrie,k·K behandel soos die sloof. ailn· 
occa•ionally for cleaning pltrposes We could p,ovide gesien du ook noul en dan vi skoonmaakdoereindes 
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in die ower hui. waar daar 'Le genoevok-uillute 
b¢skikbaar i. nie 

Noiwirhstanding the above remarks. it i, mally hicieenxi.i.inde bosciande opmerkingh, is di, ge- 
more convement to make use of a socket·outlet than woonli Yeel gemakliker om 'r, sak-uittaul le Bebruik 
a lighting poin, and the former wit! be u/d to / as '11 1:gprop en ©cr,genocnjde sal /11>d meer gebri,ik 
much greater ex,cli[ even when bolh are awilable in word. 'clfs war albe, in die,elfile ged/0 w], 'n hui. 
thu same arca of a how,e as might b¢ expecled ,n , besk.kbaar k, sm wat ]]ienb m 'n nuw¢ Bebou kan 
new building Ierwag. 

infor[unately. ihe records previOUS tO 1968 are Ong/[ukkig LI. on• Trkords. van vol.ir i 968 nic vul- 
no[ deiailed enough m provido [he same [ype of in- ledig genoep om die„lide Noorl inlwling le velskal 
formatian. but on, can perhaps assume that •orne me. maar mens kan miskien aanvaar Jai ma' 3 per. 
three per cent of domestic fatalities are due io ex- enl w noodioltige hu•hondelike ongelukke aun 

lension leads f'rom lighting points A number of verlenging'geleier' van" 1,1punic toce:skryf kan 
these will 81,0 he linauthorised v.iring, e g., taking •ord. Hierhan Nal 'n aantal ouk atig le wyte wee, 

ripcord froni the house to lighl lhe garage. 1 do feel ain ongemagng/ hedrailing soos b¥. om 1/ draad 
that as the older houses are derili,hed or reveired i,in:lf dJe hulge nwn, or, die molorhuh le verlig 
and more socket.outlets are provided the percentage Ek / van mening dal. namate die ouer h// g¢'doop 
of this [ype of acciden[ could diminish rd herbedraud en meer sok-„111:,IC voors,en word. die 

per>enluxic van hle,dic soort ongeluk beliwort le ver 

minder 

Turning new m the biggest bone of comention Laat unx ons nou tor dle Nrootste geskilpum in 
on this malter, many cons:der it dungerou, for a lierdle verband wind. nt d,e mening wai ba,e nins 

dwelling to be plunged 1/10 darkness rf a faull de. dwarop nahou da; dit gev,1//ik / O,1 'n huis / duis- 
velop, at night If thls feeling is strong enough. why terrm; to dompel as d.,ar @odurende dic nag '11 foul 
not .i]50 01]minale the lighting C irCUL[. from earth inbhan. Indien hierdie mening «ark /,4 „. 

le,kage prate/ian and apply it only to socket.oulle„? waarom sluit ons dan nic Itioombame van dardlek- 
The degree of overall safety is being increased and beskerming uit en 1)414 laa•Rei,eemdc slogs op sok- 
on the sniall proportion of lighing circuit accidents uillate tae me? Die graad van l//0 veiligheid word 
the „fely level ls 3 least unchanged. Protection N w,rhoog m w betre[ dic klein persentasie van on- 

@really enhanced agoinst the biggest [by far) factor. Melukke waarby lipstrn,imhane belrokke D, bl, die 
ie , cocket-,lels, 1// !he secondary hazard of los- •]ligheidspe,1 minglens onvoariderd. BeskerminB teen 

ing the light: al night k ellminaled Thereafter. stat. die hee] groolble fakier. nl Lok·uittale. word uansien 
Istic' 401 show whether or nr* lightlne circuits should I]k e,/rhoog. en d,2 3/kon/re /vaar van die verlies 
be prolecled as well. .lan verligting geduynde die mi word heeltemal 

u®eqk/kel Daarna sal die Matisliek // toon of !,g 
Ir/imb/ne ook heskerm behoon te word of nie. 

(d) Gene-1 Taking the above comments into con. Id] Al•ineen. Met magneining van die voorgaandc 
Sldefation. 11 appears thai mmfulsory earth leakag¢ kon,men,aar. wou dll volirkom e:of aardlekbeskerm 
Prole/Lion should be upplied, at th,·2 ,<tape. to socket- ins 1,1 hierdle stailium slegs up sok-,Jillute vin toe- 
eutle, (:]rcuilb only. One or M further points in passing germ,ak moet word Een of iwee verders 
1 h is respect are .m· mentioned. ptinte moet nog m hierdic verband genoem weId. 

The ·'clever" mun will discaver ihat he can still [)]2 ..:slim" man /1 gou genoeg apterkom 112 
use his faully pop-up touxter on :1 lighting circuit hy nog I foutiewe broodroo·:er op 'n hg/foombaan 
Whem il will 4 the earlh leakage device when lan *bruik. tern[ dit die aardlektociel :/ laat uu 

plugged m to a socket oulle[ This foolishness mighz klink inen dk bi n sok. Lull,1/1 ing:prop word. 
be minimi.ed b> bc([cr publicity on the advantageR H•erdie dwuasheid kan miskien jerininder word deur 
of earth leakuge protection. perhaps ttrough [he baer reklamering van d,e word,Je van a ndlckb» 
medium of advice from municipal engineer, and ke,m/2. n/skien deur midde] van advic& deur muni 
through the Pre.3. Wo cannoI afford m coninue in- sp.ile ingenieur,; en deur die Per,1. On, kun nie he- 
definitely 10 /*slate for fools untess there are too kuil on, onbe/aid won Ie gaan // wette Indak 
manv for us to do olherwic. Ah already mn„oned, vir gekke nic. te[1'* 3.Ur ,Oveel van hulle IN dat on, 

St„Li,lics of fula[!lies due to Nhucks coilld determine me anders kan rue S/1 feeds ged, sal dle gl„ silek 
how neceNsary it would be to include lighting cir- omtren, noodlittige elektriese Ekokke bepaal hoe 
cull, in Ihis method of prolecnon· noodwaklik dit is oni liplfoombanc h) hierdle mel· 

edie var be.kermile in le ,]uit. 

So far I have made lillie mention M the risk of Tol duier h/ el min le 2 /had oor die #c¥aar 
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a su/able Kwitched wal] oullet poin[ with a Rexible Enk .]f word Dns kan ·ri ge killte inumr uill:,Upum 
connection w the freczer through ilexible condlm or w n skakclaar en 'n buigbare konnek„e na die 
would (oueh rubber shcathed cable be sufficien[ gh. =44 deur 'n bulgbir: gele,bu , wrgen, of .11 
out further mochaniea[ protc„ion.• Alternatively, and 'n iaai. rubber-omholde k.ihel Beno,32•:am wee, ion- 

m© convenicaily. the wall 0,[le[ point could have der verder¢ meganiese beskerming ' Aliernitiewel/. 
a socket-outle, of xpecial configuration with a ma'ch en meer ger Joillk ook. lan die mi,ur uitla.,trunt 'n 

ing plug for the freezer. If dewred. a double wall sok-uit Ja/t met 'n •paqiale vor,n hd en 'n uwall' pas- 
oulter cauld he ued for ihe retrige r. lor als well, d ende prop vu die prie/a, ln,ilen wlang, k:,11 'n 
n / adjacent, The extra =t would not. 1 feel. be dubbele muur•U][laal w,norden •ord om die y:kn. ook 
unduly i,norol,6 m a new heuse of a w/:ir/ which bed'en. indion di[ lang·na,1 ·:ta,in Ek Is van mening 
calen for freezers when con//red will, the pogible dul di ekstra kos·e nia on,adig swanir / weel in 
loss of valuable perishables Cos• could be reduced dic geval van '1 nuwe huis wal /an w 'n /und.Lard 
by using. for the freezer. a 10 ampere circu,1-hreaker is dat dit w 'n Irle,k:,s voor':iening malik nie, *eral 

prolectig m square millimetre conductor (13 amp. as d.t vergelyk word met die waardevan beder[bure 
er¢ r/ing) in 16 millimetre q.im condull: Ihi. muld giled: rc wal dalk Ierlo: e k n gaan nie. Die ko,le kan 
a[so provide bener over-current prileclian than Ix- verminder word deur bv + die vr,e,k/s n 41ruum- 

istint: methods. treker van :0 ampere le gebridk wat 'I, yelefer viin 

een vicrkanic millime:er e H *Impurellan448) in 'n Ni 
min C dm ) gele,huls beskefm dil 4/1 ook beter 

beskerming [con oors,room bird as die beslaande 
mcto,les 

There are admiticdly snags to ihis proposal. An Te,gege©, lilerdie vins/el hou seker: problenie 
individual may wish to locate the freezer elsewhere: in 'n Besondere persoon mag n„:kien liy priesk„ Op 
he could lose his meal but not we hope. his life. Or 'n under plek wi[ pl,as: hy kan „ v[,i, wrioor dog. 
he Could le:e the <pecial *lat 0,/61 for another hoop ons. nie sy [eme nte Of hy kan die 4/siale sok 

appliance. not then protecled against leakage: would vir 'n and¢r apparaal gebruik. war dirn /le Wen ard 
i[ bc Nulticient 10 display a notice on thi• outlet e.g.. lekke beskerin 42: wees /le: ,ou dil dan genaegsaam 
Deep-freeze uniix on]>"? wee' em or hierdic uill'ar 'n ker,nisg:wing ann le 

This is .1 knott, problem and any alternative bring: ,.Sleg, prie,ka:le'' Dil Js n knop¢rl- prob 
sug,estion4 would be welcome. Perhaps the re,11 leem en enle aliernatiewe voor,kielle 9,11 kinvelkom 
an,wer is to wash our hind,• of H and ad,ke the word. Miskien 18 die he':le .intwoord m uns hande 
houxeholder to insure hi, per,·.hables again,t thi in onsku'd le „al, en die verbrulker :un le raa 1 01,1 

contingency! s> bidedbare produl.[e teen 40 41 yebeurlikheld le 
.r;eker' 

6.6 Periodic Checking / Earlh Leakage Relays. 6.6 Pe,iodicke na,ien urn Aardlek/16's. To, tyd en 
tn[il :hese de•ces have been prnved conhigen, and »1 har bays /lewer ward dal hierdic toestelie oor 

reliable over very long periods. nccasionil check# baie lang lydperke loncekwer,i en betroubaar funk· 
on ille,r operation are advisable Here again. we 'Woncor, 19 (LI wens],k om van [>d lot tyd die lunk- 
think the praclical solutian is a notice on the board 4,oner,ne duar,un te kon•roleer Hier 8 ek ook van 

givin@ Ihe necessary inglruction& mening dat die pral.liesc „plo•,Ing N om '„ ken,114 

eewing mel die nod,ye alinw>%ings op die bord aan 
ic bring 

One municipali/ has gone to a good deal of Ben minislpal'Uell het ha,/ moehe gedoen arn 
trouble in making periodical checks on ihese devices. prrlodiek die working van hlerdle toe//c na le 

1, would cerminly be of great help in compiling glat- wen. Dll *u[ ongelwyfeld van /001 hulf by die bame- 
istic, / other municipalilies coul find the zime to Gle'ling w st@ligiek wees indin ander munis[[all- 
do 1he gme Only by <tali·tic•, Call e 1/ge :he teite die t>d kon vild on, dieselt'de le deen. Sle@i 
long lerm aa,iracy of Ihese devicei. mel beliulp wan stats[]ck kan ong die akkum:Iheid 

w hrerdre toeste]Ic nor 'n 1.ing Vdperk benorded· 

7. TH/ ]MPLICATIONI or SENSIT]VE EARTI] 7. DIE IMP[.IKAS]F.§ VAN SE»Im.WE 
I.[·AkAg PROTE{71'IDN ON WIRING AANDLEKHEKKERM]NIC. VIR BEBRAD· 
MI GULATIONS IN(:311 EC:IJ[.Aq]El 

7.1 Gener/. Allhough I have sugge.[ed that only 7.1 Al•mtt·n. Alhaewel ek voorgeste] 11,1 dit 414 
socke[-nutlets need be prolected by qenqitve earth sol.·ir/11[c deur xensille-: aardlektoe,[elle besker]11 
[eakage devices & does nol alrect Ihe broad •mp]11· houf te word. raak dll nic dle bree Implika·ims ,•an 
catio. of in[rodili.8 Ihil Irm of protection '. a invorm vm hierdie vorm van be,kermig in dic bed, .1- 
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general requirement for in,[1110[lons in winng regu- ding'regulasies :ls 'n algemene ver'fle vii installasies 

1.ills nic. 

ASSULIL'g that this proteenve measure is acc- As on, aanneen, itai hierdie he/ermingsmalcel 
epled in princlile, aq,1 t, now in South Africa. it in be@insel aan,aar word. s„os /,1 inder,tdad nou in 

IltubL be included in Par, 3: General requiremem for Suid-Afrika dic geval k. moet dil inge/,rit word by 
instullations. We have £lire/dy seen 8/ thrs haa been Dee] 1: Alte,nene verei"6 vir ing'all:,fie'. 

done. in Table 2. in Sube]:lilm /3. 2 3 1, and 3 1 Ons he, reeds geden Al di #doen g in label 

which we con now consider 2. subk[OUSule< 1 2.1 231 en 11. wai on, nou van 

naderby kan b•skou 
Sub/lause 123 (addition# prolection-by an Subklou,ule 1.2.1 (bykomnige be,kerming deur 

earth le/age device) has been *ussed / some n aardlek"/4 1, hreed-ne be'preek en het geen 

le,]Nlh und flo further explan/Tions are necessary. ierder„ duid/iklng nodig nie 

subclause 3 1 (de[ailed requircmenis for proic. Subkkil,Nute 1 1 (pedetaillearde verelites vir be- 

tion ugainst the,mal effecls. c.@i. fires and burns) will Skermlng teen lermiese u/wel king m b¥. bul,de en 

be concerned m/stly with regulations dealing with brundwonde, s.,1 hoofsaaklik te doen }16 inet regilla. 
le iypes of mirial w:ed for enclosures or for Sup- hies Wai handel oor die Noorte malerillal il,al Y]r 0111- 

porting electrlcal appurall]·i. and related to khe tem- he[ning• of vir die htur van eleklnes¢ apparial gebruik 
peralures likely w be an/]ned doring narmal er ah word. Resten m verl,Ouding lot d.e le/per/ture w.lt 

n„n„J! servIce. so a. to avoid burns or fires. Apart Bjur,kin!]k gedurende normal, oi abnormnale werk 

tr.im Iliese rul/s it will be menlioned //1 eurth ing berelk sal „ord, met die oog daurop on, brande 
leakage protection en be used as an add],ional pro- of brandwonde te verhoud, Afgesic,1 van hierdi reels 

le/de measure agains: ihese hazards Disconnecting 51 duar genoem word dat aardlekbc.ker,ung as '• 
dev,ces for overload and fault curre/[s ar¢.of coune. b>komstlee hesker m•n/nlaairce] teen hic/le Bevare 
dcall with for / In.,12111.,tionS in Subelause 4.1 of *b:ulk k in word On,koppelingstoeslelle wr oorvrag 
rubie 2 which /11[ .8„ indicale the correlation wilh en foutnim• len ewlle van alle inilal]/r' word 
thermal etrea 1187/lik in „ibkl„UNUIC 41 van label 2 behan(tel. 

wai ook dle korrelasie :,iet di lermiese ultwerking 
Mantoon 

Subeluuk 2.3.1 (deialled requirements far aulo. Subklauile 231 1/,delalic¢rde ve„]sks w 

nia® disconnection of the supply on th, oceurrcn¢c eulomitiese alk:ikeline van dic loevoer wanneer 'n 
of a fault) demenes a closer examination k will deal foul antst/an) ve,dien nadere aandae Dit ual h,indel 
wirh the type & suppl• system and earthine methods. eor die lipe toevoente]/1 cn dardlngsmelod¢i. sowei 
ul.40 wlih suitable devm for adequale protection, as as Dor geskikle Toestelle vir voldoende be.kerming. 
shown ISobel ause 7.1 below soo% in subklouxtlle 72 hieronder aanget-n 
7.2 Autornalic Dibe>mic"/1 of the Supply on the 7.2 0//matiese alkike[ira ian die toevoer i,•uneer 

Occumnee of a Fa/. Cheli ./5/ to eanh leakage 'n foul ons,Han. Die kiessic van uarding wan in 
13 the question of earthing Lei us suppose thal all /„Je verband Iner :larillekbeskerming, Lamt ons ain- 
Ihe exposed conductive paris of an electrical imiall m· da[ al dic onibloic gcteidende dele van '11 elek· 
anon are handed together and le ear[h an overload mer imtallasie behoorlik ijan inek/ar en aan die 
er short-circuit between phase and nei,ral wil[ be aarde verbind k enige 001/belading of kortsluiting 
dealt with by [he overcurreqi deve. e.g. circull lussen fai en neutraa] sal deur die aar:[roon,loe.4,21. 
breaker. Now consider *de alternatives : d w s. die stroombreker, gehanteer word. Kyk egler 

na die volgende alternaliewe 
tal / the transformer neutra! is eurthed, und there (al As die neutrale yele,er van dIe transformator 
eX!418 an earth con'inu•t> conductor between the geaard / en daar bes//an '/ aardkont,nu/eltsgeleler 
tran.fortner neutral and tho installalion earth. we lussen die neutrale pool van die Ir,Inbformalor en dic 
have a good ear:h loop return path for leakage cur- 1/dedraad van die installu„e. het on, ·n goele lus. 

rents zo earth. wh„h means (hat an earth leakage boan vir lek"rome " Icrug te 'oe' aarile !•D wat 

dc.•ce can he ned (optionally) to delect them Large beleken ilat n aardlekliesic[ (opsionect) gehrulk kan 

leahges m ear,h can also be interrupted by the over- word om hulle op le ··ponr. 0, 001 u,Irdlekke kan ook 

currenT de•,[ces [his 5/Im ], the •ne commonly dir die oorstroomloestelle ..derbreck word. Hierdle 
encountered in South Afrka. r die Rtelsel wit Ageincen in Suid.Afrika aing/ref 

·p,oN. 

(bl / the •upply 11 unsformer is earthed but there (b' As die toe,oertransformator geaard is do, daar 
Is no direct conneclion between tile transformer and is @con direkle verbililing 1/,sen die transformator 
inquill:ition earill eleclrodes' mept through Ihe in die aaMelet·lrodes van die En///c nic. behatwe 
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groundl, then the earth ].lop return path k likely to deur die grond. dan hei die Ler//1/ei-lusbaan waar. 

be / con,iderably higher resislance. and an over- sk>n[:k n /anhienlik hoer Kiernand en sal 'n oor 

current device will nol he w positive in operation on Mroo"toc"el nie " poutiel in sy inwerking op n 

a I.,re: le.ikage to c/rih In order to limit the shock groo, 'ardlek woes nic Ten e Lnde die skek'panning 
voli,ge which could appear on the corductive parth wat op die geleindende gedeeltes w lie mst,[lasie 

of the In<lallalion, h might be neces,ary to use an mag woorkom. le bopperk. map // nod,g wees om 'n 

earth leaka# de¥,c¢. depending on the values o[ uardlekle¢/el e gebruik. afhanpende van die waarde 

earth Imp amie. w die weershand van file aard·lu·.haan. 
(c, If the see.indary of le supply transformer / (c) AN die jekon,161¢ pool van die toevocrtransfor- 
enurely tree frcm an earth connidon or electrode m)r heellemal sonder *n verbinding na die aarde 

[here is no ear[h loop reiurn 1/th and an earth leak- of na'n ¢Jek'rode 1.. I .ar peen teru.[oeihaan nie 

age device could not detect one lauli on an otherwise en §/1 'n aardlet:[oe// nie 'n :illenst.,an/e foul Ln n 

heal,hy circuii In this case it might be preferahle to <)r,gons gesondle Etraomhaan kan opspoor me In 

prohibl he use of e//h leakage devica but lo de- birdie geval inag dil verkieslik wees om die gebrulk 
tect leakage' to earth by "ing of inillation moni van aardlektoestelle le ierh,ed, dog um lekki,gle na 

tor ing de• ices lurge eurl h leakagcs can be i n [er dic aurd¢ by wyse van /5©lasie-monitortoe,[elie op te 

rupied b> the usual overcumnt device hui only on spoor. Groot aardlekk, kan deur die geumne oor- 
the occurrence / Iwo fal,li This system LS Com- stroom[Jostelle onderhreek ward, doy d m slegs wan- 

monly used in ho,Firal operaling ihearre,. ncer daur [wee follie Foorkom Hde slekel Bird 
algemeen in dle apelademle van huspible Zebr ink 

From the 1hre¢ Inslancef quoted it can be seen Van die drie i:/wHe w u h,erbo geno¢m is kan 
6 earih leakage can le¢hnicilly he firional, coin. afgclci word da[ aardlekbe.Kkernli,iu legoles opnonce!, 
pulsory or prohibiled. depending on Ilie „11,ply sys- verplig of verbode kan wees. ifhan/end: •ari die 100- 
m and earthing conditions However. if compulsory poersikl en dardines'ned/nde [ndien verpligle 
carIh leakage is required in the optional cm la), a 2/rdlekbe,kerming egier in die op,ionele geval (/1 
scp'rate supplenicnlary requirement wauld be intro- Ierlang 4.04 sal 'n :parte wvullentle vereme vir 

dueed. 4 . in Par[ 4 Section 1 for /.mest„ inst,113 hu„houdelike installasies inge,1/ mil word, hv in 

'ions. [»el 4, Afde! ing I 
7/ Special Applications. in difficult [ocalions earth 7.3 Spe,iale aannvendinge. Waar die ligging moedik 

1/,kage :an bc 1 very useful additlail means of A. kan aardlekle¢&1811• 'n hale nlittige hykon,stige 
prOMCILim again# shock and ,ome fire haardl, 011, beskermingsma/reel reen // en wrmige brand- 
/ caravan parks. building sues and fun-fairi Where gevare unnuak. M. hy v.nonwaparke. boupersele en 
it is considered necessary to matre Ihi,; prolection mermaaklikhe/sparke Wa.u dit 1 nodig beskou 

compu],ory [he appropr•ale Tegulations can be int/- word on hierdle beskenning verpl•glend le maak. 
duced in [he re•vant Part of Section I Protectkm kan n ge.kikte regul,lue ingevoer word in me he- 
rules. c.2. Part 12 fur caravan sles Irokke Doel van Afdeling I: Reskern,ing·.reeli., b. 

Deel [2 vir woonwararke 
A number 01 Ihe,e special applications are cov- 'n Aanta[ van hierdie %/wiale aanwendinge 

ered bv 0[her regulations, 4. portable electrc hund word dcur ander reeulasies *dek, bv draaebare 
tools are memioned in Clause C.59 of the Factor|•T elektrie./ hundgereed,kap word Ln Kh»ule C.19 van 
Machinery and Building W'ork Act 1941. There must die Wel op Fabrieke. Malinerie en Bouwerk. INI 
obviously he close co nrdination in buch cases with gencern Daar moet klaurblyklik in „like gevalle noile 
the wiring repulations which. if they are to be com. ko-ordinasie weeq mel Jie bed,ading'iregul-es. wai. 

preheme. shou],1 atio cover the blances commonly ten Inde Inva[[end le wees, ook die ge„lie wat 
encountered in practice. normili¢g In die prnk[yk xeg'•koni word. mort ilet 

8· CONCLUSIONS 8. GEVOLGTREKKINGS 

8.1. I hope that ihis brief survey of the proposed app- 8.1. Ek iertroa dat hierdie kort worsig can die voor 
roach to wiring regulations has been of interest Wor- g¢sle/de benad/Ing [0/ bedradinesregulsies interes. 
king from rundamen[al principles will reNult in logical ant was As daar van die fundamentele beginsels uit- 

requiremenh for installationg which are less liable to Segaan word. 8/ dit lei ¢01 logle,le verelsles ',ir 
minterpreiation and which can be uhed to usNess the installaid wil mider vatb·au• 7 wanvertulking sal 
afley of innagations in methods „d equipment. ec, en war /bruik kan word om die veiligheid v,kn 

nu,vighed, in metades en toerusting te beoordeel 
8.2 By following IM recommend.ltion,. allhough nol 8.2 Deur die aanhevelings van die IEK (e volg, alhoe- 
necesharlly in every detall. we witl eventuall> benefit we] nie in die fynitte he#derhedle me, 5/ ons ult 
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throngh facilitaling iniernational exchar•cs and pro- e]/ebk vaordeel Irek deur die ver;emak]Lking van 

moting compatibility between n·iring regulation< anu imernasionale onderhurnde]Inge en die mordering 
the ingalled equipmen[. In order that you may app- van die Manpasbaarheid ™ssen hedradingsregula,ies 
reciate the exient of Ihe work of TC64 and Ike co- en die Rein:talleerde [ocru„ing Ten .inde 11 'n "iat 

oper,Llion which ex/. wi,h OIher 12/ committees 1 Le stel oni '/ idee re kry -m ui; c,invaing van /'e 
have repriduced [he draft agenda for the meeting of %verk van TK 64 en die „mewerk,ng wai daar' met 

Tam in sepiernber. this vear. m Appendix A Izern Linder LEK·kontitees be,taan. her ek. in Bylae A, 'n 
4 of the agend,i iS in relict of :he installation of vieergawe yeger van die mkdp w die vergadaring 
the equipment concerned: the individual [echnical w 1 K 64 wai in Septemher vaniaar lehou sal word 

con,mii,ee. wepare recommendations for the equip. 11/01 4 van die st,kely, 1„ilel our die Installa,de van 

ment itself. die he®kke toeruiing Die indiwiduele teon/se kim- 
mlee, bere, aanbeve]// vIr die loerusting helf voor· 

83. Regarding ,=sitive earth leakage pratection I 8.3 In verband mel 4¢nsH,ewe aardlekbeskerming is 

feel that, if 11 is w be compulary. the simplast app. ek van mening dal, indien illi verpligiend yernailk sou 

roach shauld be chosen, i.e . prolectlng socket-outlets Word. d]2 eenvind,gste benadering gek,e, behoor, le 

dy in the fir" instance, M new domeR installa. ward. d.w,3. sleg•. •a,k-„tlute m nuwc hunhoudelike 
tions ly doing lhT we avoid most of the problem, instairasie, bohmirt in die eerste plek he•.kerm te 
Involed in taking Luch a step and / ihe same Ime Iord. Deur Oil te /nen sal ons die mee,Me van die 
we provide the additional protection whe/ it ls most probleme wat aan so 'n ·Rap ve, bondle is. ui[skake]. 
needed-on portable apparatuR when earth contin- rn lerseltdertid wools,en unb di bykom/,ge behker. 
uity conductm are more prone /0 damage ming, /aur d# nie nodig// 16 - by draagh/r¢ app 

iraa: waar die aardkan,inuiteits/[ciers die maklik,le 
hakadig k m word 

8.4. Stalistical evidence will determine in which arcas 8.4 Slatisticse Reluic,1 sal bep:*/ Ll, welke gebick 
furlher covernee by earth leakage proteclion in dom. verdere dekkIng deur [lardlekbe*kerming in huisholl- 
estic premises is required, if any This Information is dehke persele nodig LS. Indin dil wei k Hierdie in- 

b•ing ,//Nied to the Rureau by the Departmeni of lig: ing woid deur die Departement Art.eid aan die 
Labour. B:ira ierskaf. 
8/ In order to ases, the long term reliabily of 8.5 ren cinda die betroubul,rheld van Jard]/be,ker 
earth le/// deviceR. we chould •tart tes™ on selec mingwoest/le Der 'r Illng ty,Iperk to booorde/]. meet 
ted iniallarion, and repeat Ihese periodically. Your ons bc/n met toesle op uilge,rekle ,n,lallasieq en 

mislance in [Ins res/ct would be of immense value, hierdle zoetse per,/ok herhaal U hulp in hienlie 
ierband Sm| van on,41/lbare waardc wees. 
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3. SAA Wiring Rules Standards A.ociaton / Au•t. lia '. SAA·bedradingircels S[andil,Irdeverit... van 
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'['able L-WIRING REGULATIONS PART'A AND SECTIONS 

2 J S 6 H 

PA'tl : SECTIO' 

2 J 

R,11• for Rile' Air 
Pro ectio• /* KIC,1 ]I cli,•n Rilles for Ri,les for 

lili. Tth 1 L11 - (,1 nia. anc¢ 'criedie 
elecir c I inmal and repair inNpea!,1/ 

",Im. estir.• 

•undumerla[ rrincl•[c• 2 5 

3 General requiremenl• for I.'ll.iIian' 1-1 3- 4 1-1 1 6 

4 SupFIL·me'lary requiremeng for 
re.iden[In] and .Immercial prem'. 4-1 4-1 4-4 4-' 4-6 

5 S./.men./ requirementi 'Ir 
publit premil. 

6 .pplemenlal 'e4L,Irl'll/1. 10 

in•i,%(rIE,| •e' 

7 ...plem/nar' requireme'll f.r 
....E and '00 IN tift/ ,0.. 
eMu,•14& 

8 ...1/mentar' rcqu•re·ment' lor 

irilll.LIons I ..ple'le 
almi,sphere• 

. Supplen.urv .•uir.men. Ii. 

bui•cd ng 'ile• 

i, Supplernental requiredilenl. fur 
p-//ricated h,1,1... 

Surplementarv re®,remen[. for 
./cul.ral premises 

11 Supplen•enlary requiremen[/ 14,r 

Imperary inN[allalio- i) 'ther 
than bililding $ 

1 Supplementa. requirenle.1, Fil 
rooms in which electri, med,al! 
..Lpine. 1, Lild 11-1 11-2 /--1 13-4 /-5 11-6 

+) Eg. caraian• and •arav[In * 
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Taiel 1 BEDRADINGSRF.GUI.IR[FS DFIF F.N AFDELINGS 

2 5 

DEF.1 AIDELING , 

2 . . 

Reck vir 

R./ v r lilli vi' 

Beikerm· Oniwerp Leuri. epriA'rnt houding Reels + 
Nr. Till 1,1,·reel V• 11 en en ,er,idleke 

clektricE anvankliu heniel· in«ksic 
tnus % werk 

1 ..•. en wa•irdom$.,wing 

Fundamer.tele beginse[, 2-1 

J Il'cr...e ..i.. Ir In ill,ilies 1-1 1-1 3--3 3-1 3- 5 3-6 

·4 Aan./11:/de .'Ir.Jy[. .Ir 

wool· el handel.eihe[U 4-1 4-] 4-1 4-1 4-i 4-=A 

Aanvw[Icndc 4ercisles vIT 

openhare per* 

. A.J.lk ve'J.. vir 

nywer. id.•er•/le 

Aa•vullcode vereigle• viT 
p;lis•,en· Ii' Euederu·h/.. 
en 'ru•ting 

Aamu,knde 'crele. 'r 

Inst]lasies in %[plafhare 
aimosfere 

9 Annvul[.'i,dc werele, vir 

b®per%•le 

,[) Aan1/J.. lercisle· vir 
vour»crvaardigde .. 

Aan•ullc•dc vereisle• vir 
landb[,i,rerhell 

Aa•vullende vereises vir 
1.... 1,1./leS* behalwl 
hoilicr•,Je 

13 Aa,•vullcode *1•c• vir 

kaniers waarin .6.trornediese 
[oerusling gebruik wt,rd 11--1 13-2 13-1 1 3Ii' 11-5 13-6 

... Kara•ane en K.ravaanper·rle 
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Tafel 2-BESKERMINC:SREF'[S : Dele 2 en 3, Aid/ing 1 

2 

Fu*inenicle Regi-·I4: D. 2. A.eling 1 Algemcie Vercises / 11141uIU•i,5. De,1 3. Afdrli• 1 

1. Ileskermil leen I i ...rkom dal cn,#c 'irlon' deur 11.1 Vi,[irsien bele :el, b. d.kick Imlicirin., deure. 
Il.EK rE kontak ie #rn van en,gc pe'Noon 1:Rnal .buise en' 
bret I oem of dier gaan 
cir-/ <1•te) 1 I I .14·er stroom'.en. dell ....derba. %1*) 

1 1 1 In.inien p|'LI kc is'Idgie bal mure. vller: el 

ander gele,dende de[I} 

].14 .Fer...41.erming al de,ir r.inll¢i na en .6ci 

%troorn,Ir.endc golcer• en 

b} drur ve:,perring: 
by handrelings 

Ill ./Inik ..... .ra le ./.Ing 

1.2 Beperk 1/ In,ladingseJ..rgle van the >!roinnbaan 
12 /'perk de ............at 

deur 'n liggiam kan •an 1 2.J Bykorns'L•c ..rmin....1 'll :anllek,0/.1/ 

2. ./kermin' 1-n 11 .ner.in dat elige foulstroom 2 11 Plal.ke rangskikkill van o.hlote ge'lende d/]e 
INDIRFKTE kan deur dw ]ID,nam vE,n en,Ke (bv •leur 'Fiering of dcur geTsole.de inlasitukke, 
[ak {met lie pl! 5,•nn / 'ller En;in ef deur deurverbindi/8 ¥an hierli. dele) 
Iniorndiaende dell 

212 Die gebruil: .In ill,siek ve'hg. '/1.•5 1/ 
loerl,ilinE 

2 1 1 14[,i" vin geieidende dele (b'kon" " lic 
funk,lonele isela%,cl 

2 ! 4 le,lig'· 'keiding .al ....bale. bv. deur middel 
¥;In 'n IM[,ierende Ira••formatcr 

1.2 Reperk iiI rnrik•inlii.foultlroon, 2.2 1 Gehrul le,1. ckstra Lie Apanning 
w.11 .ir '• ligzaam kan *a•n 

1.2.2 Beperk die 0Jilludin•energle ¥nn Ll,• A'-oon,ha&,1 
2 ' 0/1/nialiege ....ppeling val die 

ttle•Lic' warineef 'n Mill onigaan 3.31 Gedctaillecrde vcre,•ici vir 2 3 

3. B.kermin' wen 1.1 C,cdetail]•erde ve. sle, vir k.. aandwit.ngs, 
krmiese /1-rk inerustinv ens. vir buskurming teen h·ande Iii 
i. m nermille brandwonde 
dlen. 

4 11./.rm,]lu i./In 1 1 Ged/taillcurdr •ercl' vir .orb/lading, k./ultin' 
'•orstroorn In die h..king van aor,troom, 

5 ReNkerm. I. f 1 .es,in(!Brhele ..in heNker'in• teen lorspan.. 
lonpannin: {b¥. weerligituwing© en foutc lusse,1 stroonndrn- 

cluk- 6ed=elleM van %!re,ili,h,tne •a, lee' •,·rskit· 
lende span•in• •oor5ien w•rd 
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Table 7-PROTECTION RULES: Pam 2 and 1, Seclion I 

2 3 

14und,Imenlal Pri,Iriple'' P.I. 2, Section 1 Ceneral Requircmenl, & 1.Wallalloni: ]}l,r, 3, Sedion 1 

] PT/[e:·1 [in 'igall' 11 Pre•ei,ling any girrent from 111 ./.le obsiarle, e s lid' encti,-c illir' 
n,RECT c•ntact •i,g< /rough the bel> of any du(ting, condul, ek. 
w h I irent· pe[•,in 'ir an> liv•lock 

i.a••,InE prirld 1 1.3 1 n'i,[rli kin of 11 ve 'Lri ( rern rn ..ible illy / 
de5trucllon) 

1 1.1 Pri,vide 1,•cal in'/ i•n (4/ 0/14, ill](ir,4 Jind 
Kither c•nductive rE,r14). 

1141 1,11]led pri•lecti,in .) h> cle.ilance; to and be 
t.ren Jive ....ter, and 

h) hy barric. eg hand.. 

1 1 1 Use of salt, extra low ....ge 
1 2.2 Li/nit 'he distrge clerg• of the circul[ 

12 1..... the ma.imum currint 

whi•h cin rass through a body 1 2 : Adilil•in 1 prle 1/in by an ,·arth linkage device 

2 Proleelinn ..1.. 2 ] Pre.Inting any fuult .Irrunt from 2 1.1 Local 'Trangencm of expo•ed co. tlve pari' 
INDIRECT /0 ..t pass ng Ihri}ugh Ihe hedy of anY (N b> Npa•ing 'ir h, i.•wl,iled ,•Serli,in pLUCehl 
'wilh n"...rrent· pergon or a. lile/nck (i• by handing lh-e p* 
Larry]nk parts, 

3 12 Use of in. eally .fc (elli [i] equi'mini 

2 1 1 1/%111.11 0/ of /,inducllic parts [in Ii,ld•tion . thi· 
fune':enal,/Rulauon) 

2 14 Saf.Y '/paranon of 'ircul[, e g. by an isolaling 
22 Limiling the mdxirlium [aull Irnnifermer 

cur-cni whith .un .. i'To.* 
I bul 22.I L•e of •afely e•tra lo• volia. 

2.3 Autemdic * innecti•in I Ihe 1.2.2 I irnit ihe discharge energ, of . circult 

sup•ly lin Ihe *ce cf a 

fault 3 ' 1 1/·/.' re.Luren•ent* for 2,) 

3.....ion agaill 3 1 1./. 1/. ./.irenien• for 'alks. ion,1. ns, 

thermal effee'in .uirment ele. for proieclion .Ilin* fire, and 
nor/al service 

4 Pre 'cliK.].I. 4,1 netailed re.iulment, for 'verload. shor'/ircul' 
.ind limilinJ' Overeurrent. 

S. Pr<,tee'. agal' 5[ De.. of proleci,0/ ag.& <wervoliage le.' 
#*rges} Ind fault% betw•en live paits ,. 

of circull supplied . different ve[(aN¢* 
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Subject: Mosaic Mimic Diagram SIEMENS 

Do you need a control system 
that grows with your requirements? 

The Siemens Mosaic M i mic D iagram provides the facilities to 
control and supervise any production process or power network. 
Based on the building block principle, this type of control 
equipment is both adaptable and expandable and is ideal for the 
control of power networks of complex industrial processes, 
pipe-lines and municipal supply systems. Control panels or desks 
are easily constructed by using mosaic tiles of standard 
dimensions -15*15 mm, 25 x 25 mm 8 50 x 50 mm. 

-m-,00000010006/1 
Various plastic tiles are used for laying out the diagram - blank, 
luminous, symbol, switch, control and marker tiles. All active 

0010[30 015 go 0 components. such as discrepancy switches, are coupled to a 
tag-block strip by means of plugable cables. The tiles are fully 

1. --.• interchangeable. They're scratchproof and fireproof and feature 
a matt surface to prevent reflection. Also, their colour does not 
fade, so there's no noticeable difference after a control panel 
has been expanded. The Siemens Mosaic: Mimic Diagram is 
designed for flexibility and for simplified expansion. 

Please contact us for further details. 

SIEMENS (PTY) LTD. 

Johannesburg P,0, Box 4583 Tel. 23-6391 
P O. Box 2533 Tel. 81-5771 

Cape Town. 
Port Elizabeth : P.0. Box 1861 Tel, 4 2759 

Siemens mosaic control 
boards forsimplified expansions. 



'WEI 3-FUNDAMENTELE BEG]NSELS: noel 2. Aideling 2 toi 6 

2 3 

AVI•FLI•C 
INDERHOOIDE .An /1 Dll.INGS 

Tit,·1 

Inlwe'p,ells 2.1 F en.*an'Ic van die tee•oer 

2.2 Aa,ii •an die •Inwraag 

3 1 N./decloer 

21 Omgewil..%/nde 
3,5 Deunnee un geleic,• 

1.6 * bedr..dingotel/1 
37 Beskerniend¢ 1.TU•illg 

2 8 No,idbeheer 

29 On keDpelings¢oeslelle 
2,10 Vile,keming val nadellge unwerking . ander •14els 

2.]I in•nklikheid vai, acktrwhe [cerust,Ing 

1 Reels vir die ke,Iring van 3.] V.,Idti•nil lin die Slandaaide 
elektrie. tocru'll 

3.2 0/•k,kle rien.appe 'F aan•[ae 

1.• Ini'al]•elocitaude (apalining /1 iln™ewi•,•1 

14 V.irkoming win nadel,c /,lwerkin, op •der %[Ilgeli 

4 Reel vir ./.Ii. In 4 1 Gilic lakmai™kap: g•lirulk 'al rell nia'u,Lanl In 'Irre,hkap 
aanvar.klike ./sing 

4 2 'ar£!kimlinu]Ici'- en 'c•,Iral'· Beleicrs nmet ge,de...•er word 
4 t lan.... meel vell'g in hetro•baar we¢* 

4,4 0. g.. niact nie dit 'il.kappe ./,1 die Mocrusling ©f die 
on,were verk/eling,tocitande belernmer nle 

4 i Rang'ik !,ierusting n. brande 'f brand.Inde tu viorkorn 
4 6 Laar toe vif ti.gang wi nodige .a•<lag ly*..bruik 
47 Tul' loor .rsie ingeli,u,knemillu en na unlge helangrike 

verandeTing 

5 1•ecl• vir InstandhoudinN en 5.1 1 c: op •ligh./.Lisedure' 
r¢paraf.le 

1.2 guile'.,ievi,er 

5,1 t an, in wi]J' Ioesland 

. Reek vir prriodicke in,r/le 6.1 (le,»ifi™cur' 1.perke in verho•.ng 101 62 en 63 

6 IT. 1.iallas]¢ 

6.3 Ti,estan- •an instanau I i,m.wing 
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APPENDIX A BYLAE A 

INTERNATIONAL ELECTROTECHNICA[ INTERNASKINALE ELEKTROTEGNIESE 
COMM[§%[ON KOMMISSIE 

'lechnic' Committee /0. 64: Ele.trical ./Inaliong Tegniese Kimitee No. 64: Flektriese Installasie in 

01 Buildings Geboue 

Drati Agenda for the m¢<ing to be held in London Konsep-agend.1 4 die wer/during wai vand[ 13 lot 

from September ]3 10 17, 1971 17 Se/lamber 1971 in Lond/„ gehal] sal word 

i. Opening of [he meeting. 1. Opening van dle wrgadeng 
2 Confirniation of [he minute, of the meeting held 2 Bekra•tiging van die nofule win die vereader 

in Baden·Baden in July. 1970-RM 1314#TC64. int war I Julle [970 te Baden Baden gehou I·, 
RM 1314/1€64. 

3. Reporton the mwing of the Ad,]Ify Coin. 3 Verstag for dic vergadering in die Ad,iser 
mittee on Safei (ACOS) hell m Rruss:14 :rl ende Konlitee Inhake Veiligheid (ACOS) sehou 
.June, 1971 in B ussels geduren:le Jl,m. 1971 

4. Co-ordination of the work undertaken in ·rE 4 50·ordina·:Le *an die werk wal iii TK64 under- 
64 with Ihe Q/ivllie, of /her Technic..1 Corn 11¢cm word me, die hed riwighede van ander 
miltee' Tegnies¢ Kon'i[ces 

4 1 TC 16: Terminal markings and identifications, 4.1 TK 16 Merk or wmipunte en •dei//ikasie 
{Among other, Document 16 (Secrel irial} 211) (onder undero Dokument !6(Sekrelaria:11) 211). 

4.2 IC 17. Subcommittee 1 ;D Prniective measures 4.2 -rK I7: Subki,miree I 70 Beskermende m.it- 
for factor>.buili asseniblies of switch Bear 1/ reels /[r fahrl/verv•ardigde montasle, ran 

control gear. ikakel- en beheertwig. 
4.3 TC 20 Cabieg (in connection with the work 4 3 TK 20: Kahels On verband mel die werk v.in 

of Working Group 2 of TC 61. Aee ilem 12). Werk,grip 2 van TK 64. m M 12}. 
4.4 TC 23. Subcommiti•e 230 World.wide plug 4.4 TK 23: Subkomitee 23/2 Wereldwye sterset 

and socker autle, Nyhten, (See d[,O ite:I, 6). M proppe en hak·ul,lale (1," Duk ilim 61. 

4.5 Tr 27: Ele/Im·helling Nfely m In!.l:,Ilationg 4.5 TK 27: Elektriese verwarining [veiligheid in 

instaliah... 

4.6 TC 28. Insulahon co-or,Vinabon 4 Inchuding re· 4.6 TK 28: Ko.ordinasie wan mlasie (inslultende 
pilex 10 Que<lionnaire 64(Secrel:triat)32) antwoorde op Viaaghr:ef {4 (Sekretariant) 32) 

4.7 IC 1]: Eleciricul appar,[us for „plos•ve at. 4.7 TK 31 Elekiriese apparnat vir ontplofbm 
mosphercs Ciafely in in,41.i][aiion' *mosfer¢ 1„11,£110[d In ]218[alalsies] 

4.8 TC 62 Fle:trical equipmenl in Ined:cal pri· 4.8 TK 62: Elekiriese tnerns,ing In die ined,ese 
tice (safety in installaill) pr•kiyk ive,ligheid in iNallusle.) 

4.9 TC 70: Prolect]'.0 encloseres (in connection 4.9 TK 70: Be,kermende omheinimp· 011 verband 
with the work [o be underiken eventually by mel dle werk wat uitein,{clik deur werksgroep 
Working Group 3 of TC 64) 3 un TK 64 undernesm gl word) 

4.10 T/. 71: Open·ca·:1 mines i s/ety in inst:,11./i„,11). 4.10 TK N: Oop in>ne (veiTigheid van installasies) 
4.11 O[heri. 41 ] Ander 
5, A„,vi[> of TC 64 in connection with requests 5. B:dr>wighede van TX 64 in verband met ver 

cxprmed by /her organiiation<. socke van under organisasieq 

5.1 LNO/Eciomic Comm,«ion for Europe. 5 1 V.V O Ne Ekononnese Konimi,sic vir Europa· 
52 ISO. in par[Lcular safely of eleclric lif" 5 1 O. I V. m die boonder die vellighcid van elek 

vire hv,bakke. 
5 3 FICr. caravans 5 3 F.[.C.C. kara,ane 

3.4 (Iher oreanigation, 5 4 Ander oreani,acies 

114 



6 Plug ind Icket a.,11».. Oucs,ionnaire 641Sc: 6 Proppe en sok.u/laze. Vr/agbrier 64(Sel:retar. 
retariat)26. result /(Secretlriat)39. iaa[)26. resuhate 64(Sckretariaat)39. 

7. Neutra! and protective conducior. Questionnaire 7 Neutrale an be,lermende ge]¢ier, Vraaghrief 
64(Secretarial)28, reqult 44(Se¢reuLriat)41 64<Sck„tariaa!)28. result/e 64(Sekre„rlast)41. 

8 Definitions. Document 64(Secretariat)34* incul 8 Defini.41/.% D,ikumen[ 64(Sekrelariaa,}34,* in 

ding [he r«ults of work in WG l. sluhende die re,ultale un die Kerk van WerE 

grocp I. 
9. DiSCUASIOn of Part 1. Charter one, Section 1. 9 Belreking kin Dee[ 3. Honfstuk een, AM©]ing 

Document 64,Se:retaria,35.* 1. Dokumen[ 64(Sekrelariaai)35.• 

IO Di.cuj,Nion of Part 3. Chapier One. Section 2. 10. Despreking „n Decl 3. Honfi.hik een, Afdeling 
Document 644Secretarict)36.* 2. Dokumen! 64(Sekr/:iria/06 * 

11 Di':imsion of Pan 3, Chapter One. Section 3. 11. Re,preking van Deel 3. Hoofs,uk een At'diling 
Document 64(Secrelarial)37' including Ques,- 3. Dokument 64(S:kre:ariaa[)37* inslimende 

ionnaire 64{Se„/arlit)27. mult. 64,S¢¢r¢lar- Pwgbrief 64(Wrelariaa[)27, re·;ultak· Cillk 
mt•33 reuriaa,033 

12. Reron on the stale of work in WG 2 (Currc/· 12 Vers lag nor die stand #andie werk / Werks. 

carrying capacity / conductors) jaking m groep 2 fs(roomdraende vermoe val geleiers) 
account rhe Questionnaire 64(Secretarmt)31. met inagneming w Vnmaghrief 64(Sekrelun- 

aa['31. 
13 Djq¢u«ion of Pan 1, Chapter one. Section 4. 13. Re·4)reking van Dcel 3, Hoofsiuk ¢cn. Afdelingh 

5,6, ind 7, Di,cument. 64!Secrel/ria,)38* .ind 4.5.6 en 7. Dokumenle 64(Sekrelaria/038* cn 

40.* 40.* 
14. Repon on the vate of work in WG 4 (Effects 14 VerKIag oor the sl•nd van die werk in Werks 

/ current rawng ihrough 3 body) including 21·04, 4 (uilworking van stroom wl deur 4 
Documenl, 64(Secretarg/29 liggaam gaan) nict inbegrip *an Dokument 64 

4/1<returlial) 29 
1 5 Report on the state o work / WG 5{Voltage 15. Verstag oor die stand un die werk In Werks- 

b/nds) Incliding Document 64(Secrelariat) 30. groe? 5 (Spanningsbande) met Lnbeprip van 
Dokument 64(Sckrelari"030. 

1 Programme of future work If)· Progran• van zo¢komwige werk. 

17. Any orher business. 17. Enige ander sake, 
18. Close of the meeting. IS AfsluitinF van die vergadering, 

* Explanation. on some or the Clauses of these Jacu. * Verbuid/Iikings van sommige klousulcs van hier 
ments as well as parts of a later Applicanon Guide die dokuniente Iwel as gedeeltes vail 'n later¢ 
are contained in Documeni 64(Secrelarial)34.4 up Gebruikil word *al ,/ Dokumenle 64(Sek- 
to 64(Secretan/USA and 64(Secmbr®40A ru•ariaar)14/ MI 0,1 ine• 64{Sekre(unda(738 en 

which will be circulated later. 644Sckreturiaai)40A wai later Ome·tuir sal word 
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ANNUA[. REPORT FOR 1970 JAARIERSLAI VER 1970 

ELECTRICAL WIRLMEN'S REGISTRATION RECISTRASIERAAD OP ELE],TROI·EOVESE 
BOARD DRAAD•'FRKERS 

The Board wa'. constitt,[ed „ follows for 1970 Die Raad was vir 1970 soox volg „amgesiel : 
Chairman : Mr J G Wannenburg, Voorsitter: Mnr. J. 0 V•annenhe•g: 
Members MeNSA J. M [ii F Meeinal™, Led¢: Mnre. 1 M Fraser, F Meen].Im. A. H 
A. H, M. Dry/ale. J K. von Al,Iften. M. DLy/,le, J. K von Ahlften. 

]n an :111'Nory clpaclly, Mr Hare of the Central Mnr. Hare ,/n die Sentrale Or/nism vir Be- 
Organiut[On for 'Irad: Tequ„g. Ofif,intsfoR sin. ,Ll· roepstoe- 01 ifant·fonlein. hel d,c vergaderings van 
ended the nlee[Ing• i,f the Bo.,ul die Raad In 'n raailgewende hoed.inigheld by//won. 

Before submi,ling the report for [970, 1 w„11 10 Voordai / dle vcr,log 9 1970 indien, wn ek 

plac= the Asbuciatn)'·s appreci Ition on record for ']]: 9./ag die Verciliging ce w/afdering boekstu# vir die 
valauble work done over /: pist years up to then end waard¢volle work wat mr die jare,lot dan die ernie 
of I 969 by Mr C Lombir,1 .is the AM EU'; irp/5/1- van 1969. deur Mnr C. Lombard us die Vereniging 
lutive on ihe Board. se vertee,lwoord]Ber in die ladd gedoen is 

During 1970 the Flectri,al Wile,iwn's Registr., Die Registrasieraad op Eleklrotegniese Draud- 
lon Board h Id 12 mee,ings imd consil red 1 1.53 new werkers hel gedurende 1970 12 vcrgaderings gehou en 
apphoatwn lar regigrailon. Of thesr. 1 147 per.on, oorweging Ver|een a. n 1 153 nuwe a,msoeke om reglv 
Were /,hel accepled far ille ex,imination. or exempled trasie 11iervan k 1 147 persone of Lot die eks,mens 
from them m part ar in full. The application, of 6 toege]= of gcheel of lideeltelik d. arvan v,•1.r,[el 
penons werc refused The Board .,1•.,i granted provi- Die aansock¢ van 6 per,R Is geueler Die R lad liel 
Slanal regi,[rition ce,tific.eN or upproved renewal 0/ ©ok voortorige registrasieKerlitikate of die herni,wing 
Nuch .crlificate4 in reKpect of I 586 applic.,13 var, sulk: Ner,ifikate ten op,igte van 1 586 upplikanle 

Locgeken of goed/keur. 

Eumi=lians Eisamens 

Four wrillen e,aminatian·. were held / 43 exam- Vier xkrific]Ike eksaniens & b> 43 eks<mensentra 
ination cen M and ] 61 8 ca/,dates were enrcred. /hot, Qn 1 618 kindidate het Jilarvaor inge'lryf Dis 
The 8/1 /ere us fol[.in u.stal was soos volg 

Failed Part 1 (on the "' Regulahons 405 Gedrke 1 gedruip (B¢dradingsregulasies) 405 
Pu Rsed lan I 24{I Ged¢01/ 1 80slaa¢ _ 240 . .._ _ 

Gedeelle 2 gedruip (Elektrolegniez teoric--NTS 
Failed Part 2 (Eleclric.i] Theory NIC ][ level) 472 ]I Niandaardl 472 
Paxscd Pari 2 132 Ged.1/ 2 g./. 132 
Abse,11 from the 369 Afwebig Van die eksamen examinitions 369 _ 

1618 1618 

A number of candidates wh• for variou, reams 'r, Aan/] kand/ute wai om ve/1,11/nde reile, nie 
were unable Lo undergi, or pau the written examina· die drltlellke eksamens kon /118 of stacy nic, „ toe· 
(Joils. were allowed 1, lindere• oral *5 ge!"tom mondeliks© loctse ze onderg.un. 

During [he 9 under review 147 praclical ex- Gedurend= die vers[:igjaar i ]47 prallie,e :k,:un- 
amiawons were held in the ten principal ceires. Te,1 en, in die tion vernaarnsle scnird *hou Toetsreelings 
arrangemeit s were mude in respen of 1 567 candidatex is [en op.ige un I 567 kandida:e Retref. van •le 274 
of which 274 r.1,·•ed while 267 were .ibsent. Of the yeslaag het en 267 nie opy¢dang het nie V m dhe lot 
1 016 Rho failed quite a number of them p.„Id in wat #druip het, bet 'n hole :lantal In sommlge van 
·,ome i,f [he tasks and [hey were r Inted exemplian die mke wal aan hulle gestel is. ges],lay en hulle i. 
from iheMe in sub,equen[ [exts. The pag marks for m d:e daari/volgende toe/e van i,lerdie take /ryge./1. 
each ta,k i, 60. Die xlaa#punle w elke laak i, 60•, 

The aboventennon,Iil himls of 1 618 and I 567 m. Die bogenoomde tolale van I 657 w I 567 ·,IM[ 
elude candi,late• who failed in prepiou, years kand,dale wa, n die vor,ge J// ge/ruip her, 1 
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Registrath Cer'Wicates Registradesertifikate 
Particulan of registralion certifiate, iii,ed mnce Bc,onderhede van regmrai,ie„rtifikale /Ut bedcrt 

le Aci carne in,0 operation are rjeed hereunder. die inwerking[reding van die Wel uityereik ],. word 
hieronder weergegee 

·re appl.arl A.ip iippl•lanic 
T) ..Laill %4!to peh•ed Ihe All, applikanle wal ged']rtnce 

exemp.d flan c,„imin.Iion, wai van dic 1970 .if in v•,1 ige 
Ven, ihe durl,•0 !976 ar ... ek, mIns iar© i, di© ek•a••cn• Ti.ite 

in,irc•,0. %. $,1.8 'lel 

1940.6' 2553 6668 9'22 L 1940.65 2353 6 668 922I 
1966 64 269 333 1'66 614 269 333 
1967 34 218 252 1967 34 38 252 
!968 50 169 219 1968 50 169 219 
1069 74 293 367 1969 74 293 367 
1970 89 371 46() 1970 89 371 460 

Totais 2 864 7 988 10852 Towle 2 864 7988 10852 

Becaux ihe Board k aware that u large peKen- Omd/die Rad daarvan hawus k d.it 'n groot per- 
tage of praclls]/ wlremun:re not Ilcenced, and in in senlasie van die prakliselende draadwerk¢rs nk gelisen 
offor[ lo get these rem>ni to tindergo the e,amina- 81@or IN nie. en in 'r, pag,ng on die persone aan le 

t.ons. ir wai; decided [ha,, a, a special Concession for moedig oin die eksamen·. £,f le 16, ™ daar hestult om. 
1970. provislonal regislration would be /#ted /1 b, wyse van 'n xpes,ale,oegewIng v,r 1970. ,/0,[op]/ 

ih:m if they subm.1 ...tisfactory proof / .....all hull Ice te ken, m 18 hulle bevredig 
ende bewys ka[ le'er van - 

(i) A completed contract of apprent,cesh / and (il 'n joltooide vakleeringkontrak en len minste 
/ [easifive years' acceptable subsequtn, ex• 5 jaar aan,Narhare onder,inding daarna: 01 

r¢nenec, or 

Mi) Al least ten >cars' acceplable experience in {i:) ten m.nile tim Jaul janva/rbtir• "der'inding 
th, case of persons who had noI Mid an in die g.val ... pe: one wil n e '/ 11/kleer- 
apprenticeship. lagska' ullged'en het nie. 

The concessm w.ts also extended m persom who Hier(lie Rge#ing iN ook *maak Man per,&one 
r=ived Training in ihe irades <f Electrician, Mill- M opkid[ng in dle amhagle wn e/„1·, dn. 1,1.i.j,en 
wright i Electro-niechanic/11 and Lift Me¢hanic Per monneur (elektro. meganies) en hyst/kwerkinigkundige 
sons with five years' experience who p<,ss¢« ca-min onlvang het. Persone niet vyf iaar Drldervinding en 

of variouw additional qualific,tion, which would ex. v.a[ I bes][ 1• van •ekere van ver,ke,e ander kwalifi· 
empt them any part / ihe Board . examin.tions. ./so kasie. wat hulle op vrystelling van en,ye ged,elic van 
qual]N for provi.Eiona] regix'ration. die Raad ze ek,amen, Bereetig inaak. kwal,liseer ook 

•Ir voorlopige regi.•tras,e. 
The ¢cnifrali m granted on condhion iht ihe Dic sertifikate word Ioegelen op voirwaarde dat 

holders Ihere„f regular], enter for and attempt whe die houers daarvan gereeld vir die eksumens mui 

examinalions, and #al they are nor 1/ he ah,ent I sm inskryf en d,1 moet /16 e i dat hulle nic van eksanims 
eK:iminlions for which the) have eniered. waarvaor hulle ingeskr>f het, moel weght nie 

Premusly provisional regisiralion certific' cs Vrocer Js joorlopige reg,hlrils[esertlhkae *legs a.in 
were on]v granted to thne persons gho had pasid penon¢ wat in sekere #de,[16 van die Raud se eks,1. 
part of Ihe Bo,rd·s examinations mens geslaug hel. 10©geken 

When. dir.ng the lauer half of le year. it app- 1 oe dit gedurence die tweede hellie van die ][lar 
earcd thal not as many applicalions ax would haje duidelik yeword het di[ daar nie 40·,eel aa/soeke ont· 

been expecled had been received, ill the organiglion, vang is .p· wai redclerwys verwag kan word rue. is 
coricerned were reminded of ihe conces:ion and ad. al d e be(rolke organi··as]¢6 se uand/8 op die tocgc· 
vised Ihat aner ihe 3]st January. 1971. efforts would -ngs geves„g on :s hulle meegedcel dat duar n.4 3! 
be made m en,ure thai no electrical wiring is done Jinu.irie 1971 piln!!S jang,Wend N woid om le 

by /r.on. other Lhan those nienioned Ln section 20 of verseker dal geen bedraglngs„erk deur under per·.one 
the Acl. as die wat in Artike[ 20 v.indie Wet genoBJn word, 

ultgevoer %'.ord nie 
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As repored 10 [h¢ [as, meeting of *he Exe:unve. Son. .ian die vorige vers,d•ring von die l jivier- 
ihe concession I grant provihional reginration To thu ende Ralld girapport¢er, 13 die megewing om vuorlop- 
P,no.# mentioned in 11¢ms Ii) and (il) abow lon their ige rogisiraide aan dic persone in iwn,·. 01 en 00 hicrbo 
experience only). was [aier extended m the 31/ Dee Renocm lop grond van hu] ondervinding /11/en) ¢ ver· 

iher, 1971. and / wil, also decided Lo ump: sucn icen. is Lier M M Desember Ill wleng en daar 

er.cr, irom 01¢ Writler, aamination>,. Lnlic©need i, ook be,]um om so,lanige r,Msane van die skriftelike 
iremen have. howew. no[ been enen grace to .·arry ek./mens vry le stel Oneeliscit·,ieerde dra,Idwerker·. i, 
n wilk the work ull[1] th/1 dam:. and Ihe Department's egier nie westemming vel]:en om :01 11,14':noumde 

own In.peclors will also be disting lo enforce ihe calum m¢I hui werk voor: 1/ twan nie. en die Departe. 
Act nient .ie ene impek,curs .al ook help om die Wet ioe 

te pas. 
To assii ihe Board in its ellerts to reginer :Ls bn ©inde die Raad hehulpi,in Le wees in V 

manj tinlicenced praclibinp wiremen a. FOEsible. the poinge om soveel ong/]ken,Irerde di aadwerkers /6 

co-opperation of all Municipal Fle:tricily Supply moon,lik le regirtleer. ward die salne,wrking van alle 
Autholin Is requad lo en.i,re th,0 no linlicenced mumsipale ilekirisileit•vaorsien/18·.owerhede gevra oni 

71·emen do wiring work and ationtion 1, a/in drawn te vene// dat Been ongelisensieerde draidwerke< 
m lh, requirenients of welion 20 of the Act. b:dradligswerk uilwor nie, en de ..dag word nog 

m die vercisteN •an Ar,ike! 20 vi,/ die Wel gewgiLE 
Prop,™ed aniendment, to the Ac[ are dill under Voc)/estdde //tginge van die Wel w/ld urn, 

co imideration .ind .14 ihese have noi ,/t been finalised m *me; en. Mgcs,en di[ nog me gefinal,4eer r 
i, is ..refile p. mature I rop/r, anything at thi. nle. sal dl[ voorbarig wees om n hieldle st,duni lets 

lage. daarom/ren[ te rapporieer. 

An iddition..1 advixo„ commillie w.li. e/:blished n Bykon™lige ad'.ieskon„lee h M 006 Londen li 

in /8/ 1 -ondon in addition to tho= I Cape Town. die lowe gereep, ho en behi,Iwe did In Ka,•pstad, Dll[- 
nurhan amd Illoemfunlein. who have held regular ban en B]oemf mein Gm·e:lde very/de, ings G gedur 
mee:z ilunng the past year and given whiable ass- ende Jic Juar *how en wailrilevolle hulp 8 veileeri 
i.[Ince. Ten *lotte wil ek erang die Raad bedank vir die 

In con:luxin I w sh m thank Ihe Board for the inliating wai in hue'Ji• verslug ':rvai is. sowe! as Ir 

informaNon provided m 08 report and for permisslon dic nodige RK[emnim 0.11 Jil w die Konens:c voor 
m .ubm/ 11 10 [he Convention. IC 14. 

J VON Al [LFTF. N. J VON AHLFTEN 

Represenlatil,•' Verteenwoord,ger, 

RF,PORT 01· liE RECO•MENDATIONS PERSIAG VAN Dir KIMITEE VIR AANBE· 
C OM,111-rEE /OR NEW ELECIRICAL VE[.INGS INSAKE N[15*F ELEKTRIESE WARE 

COMMOD[T[EX 

During ,he ye/r 1970 three me/ing·. v.ere held Gedur,mde d:c jaar 1970 1% 6/r dne vergaderingh 
and 39 new electad commodizies were conidered. Sehou <n nege-en-derng nlwe elekinege u,parate is 

Twen:y.,hree were recommended tor use and member Dorie¢g Dric.en.Iwint,g r. :i. geskik vii gebrulk dall 

5,/plv amhorittes ere no[[fied accordingly [hrough bie:I en lid-ondernemlngs k hy w/: an nmbull- 
the med,um of news bullet,nj. ¢[in• d•enooreenkomstiglik in ken,in ge,wl. 

Represe,11'non M ihe Wiring Regulation. Com- MI die oorplasing van die werksanha van 

miuee Its fallen :my with the transfer of the latirs die Komitee Insake [edrailing.,regul„ies na die 

functions lo [he South African Bureau 01· St:indurds. S.A.GS he[ die veneenwoordiging van dle Kumilee 
However. Mr, J. T Williaa and Mr R. A Leigh vir Aunbovelin# msake Nuwe Elektriese Ware op die 
remain on the committee on behalf of the Sollih Konnrlee insake B/£1„dingsrefulase, weggeval Mnre. 
Afr,can WRI: of Eleclrical Engincer, J. T. Williams en R. A Leigh bly egtern die Konitee 

m namet, die Suid.Afrikan,1.e Instiluut van Elektro. 
tegniese Ingenieurg 

Sincere appprecianon 1 expressed to the members Ek Wll graag my opreple waardering boek,taaf 
/ Ihe niniml['ee for their invaluable clforls and m vir die ulteri wa irde'.01!c work *an dic lede van die 
[he S,mih African [tureall of mand/rd, for carrying Komitee sowel 3, my d.Ink aan die Silid·Afril.Unlrl·,c 
Dut tess on varlow' commodille'. Bum van Standaanle vir die toet,e wit hulle op ler- 

•killende kommodiwite ultgevoer hel. 

R W.BARTON. R. W. BARTON 
Convenor Sumer//per. 
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REPORT ON THE WORLD F.NERGI VERSLM: O/R DIF WEREIDKONFERENSIE 
CONFERENCE INSAKE ENERIE 

The unnual mecting of [he Somh African National Die jaarvery:idering van die Suid Afrikaan. e 
Committee of [he World Energy Conference wk place Pia,ionale Kom]Ice w die Wer/dkonferensie ®ia 

21 Bcom Centre. Joh„nesburg. 7&.a In ille ! 8,h February. Energic 1% op 1 8 rebruarie 1971 in die Evkomsentru 
1971. under the chairmanship of Dr R 1. Straizacker. Johannesburg on,ler die Knor'·itter•kal) ian dr. R 

Stra,zacker gehou 
The followi. bodles were represented Die volgende liggame war verleenwimdig . 

Ekiricily Supply Commission. Atomic Energy Board, Die Elekirisile,lgo:m.enin©kommis·de. die Ruad op 
Deparmient of Labour, Der,riment of Mines, Fuel Aioomkrag. die Departement van Artek. dic Deparke 
Research Insillute. CS.IR, South African Institule of menl van Mynwe/, die Brand/ofnavorm/*institimt, 
Electrical Engineers. South African Inimute of Mech die W.N.N R., die Suid.Afrikaanse ln,Lituul In Elek 
anical Engineers. South African Railaays. gASOL troley,nese ingenican. die Suid·Afrikaunse ln,tituut 
Chamber of M]nes. South African National Committe: van Meganlese Ingemeurs. die 91.,1-Al·r,kaanse Spoor 
on Large Dams. and the Association of Municipal wed S.A.S.O.L.. die Kamer van Mynwese, die SUL; 
Ekelricily Undellk[/2 of Souih•rn Africa Afrik.,anse Naslon.tle Konmets ins.lke Groot Dumille. 

er die Verenining wi] Munisip/c Elekirisile]!ionder 

nemings van Suid/ike Afrika 
Numerous maiters wei·e di•cussed. including the n Grant a,inlal wke . bespreek. wailrt,nder die 

followine volgende 
Survey . Energy Resource' : 0/lie van F,nergir-hulpbrollne: 

Ar.sing ou· of Ihe minute, of [he previous nieeing Voonsprullende ult die na[ule van die wige ver 
it was nated 'hal [he surve> of ener/> resoulces, o be /dering word d.ar kennis grileem van dle felt dat 

undemaken as I preliminary in the farmulalion of .in dic Op/:ime v in energie·hulpbronne wai under neeli, 
energy policy for South Africa. had heen delayed ow- sou word at; 'n •ooraf/*uw# w die formu 

ing 1/ the diff'lculty of finding a body suit,ibly staffed lering van '/ energiebel•Id vic Quid Alrika, perth,g 
and equipped for ihe work Howerer. it was agreed w Inges!/n dir nie •n liggiam ge•ind kon word 

that the malter be .lctively pur·.ned h wai. noled that Fat die /// Ii:Kline en personeel lot 1 beskik. 
ihe Defuriment of Mim wa. bilSy with i wrve> of king hel om dic werk to onderneem rio D.tur #nrd 
coal resources. eller „orcengekom dal die Sul daa,twerklik verder 

Se¥oer word. Daar word oak kennis genecm van die 
fen da[ die Departeinent van Mynwele besig ix m¢I 

'n opname ;.in 31/enk<,01.hulpbronne 
Queslionnaire on Pollution: ¥rughriet imake H™,ed/ling: 

A de!/ded que;[ionnaire on pollumon arising from 'n G/deta,Ilecrile /raagbrief .11/ke be,oedchng 
ener gy Froduc;ion facililics was replied to by ihe u Us U¢•01% van energie nowekkende bedrywlhelle 
Commince al the requesi of the World Energ> Con- on[ ilawn, r. deur die Koin,tee heantwoord op vioek 
f„ence. which hs 6/1 up m ad hoc committee to w die Wheldkonferensie insake Ene,gle, deur wic 

•udly the problem. n ad hoc-komirce bencoen, Ild „„ di¢ problcem te 
bestudeer 

Meting of the International Executipe Council- Vergadering w die Intrrn,bionale lihoerende Raad 
Rio de Janeiro -Rio de Janeira : 

A meenne of Ihe Inlernat])nal Excculie Council n Vergadering .an * Internasionale Unvocr 
m held in RIo de J.inelrn, Brazil. being May. 1970. ende Raad Ls *durer.de Mei igm Ln Ria d.· hneJrn. 
The South Africam National Committee was repre· Bradid. gehou. Die Suid-Afrik,unse Nasionale kom- 
sented by the Chairm:in. Dr Stragacker and the Hon iiee.s deur die Vck,rsiller. dr, SIr,•zacker, en dic Er¢- 

orary Secretary, Mr H J de Villiers. 5/krelirm, ninr. H J de Villien. verieenwoordig 
MaNers deall WL,h ww mainly adm,nistr/ove, Die sake wd[ 0<irwee• k. wa, hoofsalakt/ admin- 

inch,ding preparalions for the Ninth Wo,Id Energy Nuatief win aurd. in•luitend© die voorbere,dings vir 
Conrerence m he held m De,mit, I.S.A.. In 1974. die Nog•nde Were[(Ikunter•le Ir-ke Enerre wa[ 

in 1()74 1n Detrnil, V.S.A . /housal word. 
A /gean was a]Ro dejoled to the energ> re- Een Wirle is ook gewy aan die energle-hulp· 

sources. and their ulili'.a ion, of [he host counlry. bronne van die gacheerland, Brasilid, en dir benulung 
Brazil. daarvan 
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Dr Strusucker emphasised Lhal the personal Dr. Sirmacker hel beklernloon di die persoon 
con.act and cwhan# of ided, and informa:ion he. like konik en die uilruil;ng w inliging en idees 
tween delegules was very valuable. South Afric, has dcur d c lifievaardldb van groot waarde is. Suid- 
many trionds in the organ,sa[,on. Afrlka het bdle priende in hlerdie orgrinisasie 
Eighth ]'!enary Mecting of the World Energy Ag!,te Vollallige Vergadering mn die Wbroldk,infer- 
( i•nferenee ernie ubake Energie: 

1 he Eigh[h Pienar> Mecting of ihe World Energy Die Aiste Voliallige Vergidering w die Wareld- 
Conference was w be held in Bucham[. Romania. konfurensic •sake linergie w vana[ 28 Juni Lt„ 2 
trom the 28[h June und[ the 2nd Julk. 197 . Although .Juli: 1971 s Booki,rest, Roern,mic. eehou word, Alhue. 
de hosi counia huls refused to iSSlid Visah to enable wei die gasheerland Reweier het om vix'in·, Uil te r'i,]k 
South African delegates to at":1. the %.A National ten einde (1% SUJd-Alhkaa lie afge lardl,gle. in *:11 te 
(·ommittee hail sponsored three technical paperh and sle] om die vergaderlng b •e wwn, het de St,/-Ah i 
it wa, presumed 111/[ thexe would ap/ar in the pro- kinse Nasionale Komnitee drie legniew referale yeburg. 
=ding, 46 ihc Plenary Mccl,ng. The•e papers en dalar IN a,inwaar dut hulle in „e . die verriglinge van dic 

¥0]allige Vergadering ,/ verskyn. Hierdie refernte 
im die volgende 

{a) ··An approa,h m the problem / optimbing the (ap ..'n Benadering to die proble„in van die mees 

btion of ek€tricit> generating plant< In South guns/ge plasing van elek,rbiteitri'pwikking,sin. 
Aftica'· b, E J. M.lunders and J. D. Roode of stall•sies in Suid·Afrik/. deur F. J Maunders 
the S. A. Atomic Energy Board. co J. D. Roode van die Suid-Afrika:inse Raad 

op Aloomkrag 
(h} •' The deve]/pment of an Inlegraled eledric {b} .,Die ontwikkeling Vall 'Il ge,litf/refrde /1/kfricir 

power iuppl, 5·,siern m South Alrica based on krags'oorsienin,welsel iii Suid-Afrika. gl·balker 
a com/,ination of arailable /086;! fuel, hydro and op 'n kombln/ie van die be,kikbni tossiell,rand 
nuclear res,>uri,s" by M J La• and N. Tr(m slot, wilter en kernhulpbrirnne deur M .1 Lay 
01 Escom. and en N T.ost van ./m: en 

fc) ··The use of low grade Loal for the production of (c) .Die gebruik van laegraudge sleenkou] vir die 

oil, gas. fertilms and chemicals" by C W. produksie ian olie. gas, Muntrimt,iwwe en chern- 

Schurie and J. 11 Govaari / SASOL ikalier' deur C. W. Schutte e], .1 H Goilurls 
van SASOL. 

Annual Report for 1969 Jaarverslag 1969: 

'[he annual rerort of the World Enemy Confe,. Dic j.larver,lag van die Wle[dkang,e, „make 

ence for 1969 was tabicd. Reference pm, made to ihe energie 1 1969 I ter lafel geld Melding N gemaak 
-rk of various Commilia such aS the Standardisa. wade werk van ¥erskil]Inde komi,ee,4 soas bYvoor 
lion of terminology. S„ndardigion of unaq. poliu- becld die .landaardls,sie van die lerininologie. die 

rion. the large scale tran•orlation of heal om long /andaar/]sade yan eenhede. hei,oedeful. die groot 
di.[ances• etc. ska/se vervoer van hiue oor lang afslande, ens, 

Administrative de,ailk were given. such as new AdminisIrallewe bosonderhede 16 :|/9*. 3<,0, 

men,herq admitted. and finamal data byvoorheeld nuwe tede wal toegel.,aL is. en ficansiele 
bcsonderhed e. 

Mecting of ihe Inlernalional Er,ruti,e CouiKil 1972 Pergadering van die Internusionale Litvoennde Raad. 
1972: 

The nci me,ning of [he International Emutive D]e voleende vergader:ng van dic Iniernasionale 
Coud will take place ai Wairakei. New Zealand. in uitvoerende R i./ sal in September ]972 Ill K.l•Inkei. 
September. 1972. Nicu·Seeland, pia:u,vind. 

Reeanon / 1/noral Secretao Bedanking van Ere-Sekretaris : 

Leave was lak¢n of Mr H. J. de Villiers who Dir Is afskcid gen¢cm van ninr H J. de Vilhers, 
resigned as Honoral Sea/ary of ihe SA. Nattonal wat I Ere·Sekretaris van die S.A Nosionale Komiree 
Commitic in anticipation of his reirement from the bedank her met dic Dog op sy uit[/de ilit die po van 
rost of General Manager of E.com Tribute waq paid Algemene Ilestuurder ·.an [vkom. Daar i hilde ge- 
m his excellcm services for the Committee Mr An bring aan die ui[st:kende dienste wai hy :im die 
H. Sm,h. General Manager-des,/ate of Escam was Komhee /[ewer hel. 

elected Honorary Secretary. Mnr. Jan l I Smith. Aangewe,e Al/Ilene Be- 
scuirder van Evkom. „ to[ Ere-Sel:retari, verkies 

R W BARTON R W. BARTON, 
Repr"entative. Verleenwoordiger. 
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RICPORT ON SOITH AFR]CAN NATIONAL VERSLAG OOR DIE 194KONGRES VAN DIE 

COMM[TTEE ON ILLUMINATION CON(:REI SUID·AFR]k AANSE lAS](>NA[.C KOMITEE 

1970 INSAKE VEULIC:TING 

The 17[h Annual General Meeling and Congres, Die Sewertiendle Al.emene Jaurver/dering on 

of SANCI.wd hek, in ille S[:war[, i,nd Lloyds Koneres van die % A.N K V is vana f 29 April tot 1 
Recre,[ion Club Hall. Verceniging, from rhe 29th Me li970 In die Onal>anmng•,1:lubuil van St:%•arl, 

April to ihe li May. 1970. Sovenly delegaies aitended en 1-Joyd• Ver¢¢niging. gehau Sewen[•g afeeva/dig- 
des #I, leon,wordig 

& Worsh/ ihe Mayor of Vereen"ing. Cown- Sy Asbarc di BeugrenneeNter van Verden,ging. 
cillor Combrink. opened the Congress In his address Raad,Ild Combrink, het die kingres ecopen In Ky 
le expresse,1 apppreciation 10 S AN./[. .mil other luespraak her hy sy waarderin£ 1/noor die S A.N K V 
bodies for their efforts to promote good ligh"g. en under liggame ultee,preek vir hill I«in# oin goeie 

verlisling Ie bevorder 

Presidential Address Preddentsrede: 

In his Prehidannial .iddress. Dr WHM Renn- In ay presiden,rede hel dr W H. M Remn- 

hackkamp said thal since its birth 1[1 1953. S A.N.C.]. hackkamp ged il.,1 de SANK V., sedert :,y totsland- 
by the ettorts of 115 exper„ and correspondents on turning in J J53, delir middel van v desk und,ges on 
the varioua C.LE. Conimluees had become fairly well- torresponden™ in die verskillende C I.E.-koniliech. 
known in[erndtionally 110'ever, in South Africa. in inle. n,onaul redelik good hekend geraak bel. In 

!(pite 0/ 1[b variouh publications and codes of pricticc. Euld·Afrika IN hy egter. ten spyte van sy verskillende 
to the broad mass of the public n wa' still largely publlkasies en gehruik,kodes. by dle bree massa van 

unkinwn He conldered that it was tmle lo culir.ate d. pub]Jek noe feillik unbekend, Hy spreck dle mon. 
and educate the man ln the strce[ to be inieresied in ing um da, die [>d oangebreek hei on, die Bewone 
this one requiremenl which can inere,•se his produc burger op te voed eJ• dan te J]loedl om bclang te 

UVity. 8,/61 in his safc [ravelling from place m place. vel In blerdle Jen vereiste wat 65 produktiwiteit kan 

make hi leisure hours mhwh,le. and b help him aq. hom kan ®]p m met veiligh// van plek 
to be a beiter c,[izen. lot Flik le rels. by 44 yelyd Ineer [iangenaam kan maak 

co hom Bodoende kan help om I beter burger van 

die land te wee·.. 

The Presiden, mentioned thal two Buide, had Dze Pre•,idunt / dat iwee h//c,dine voorberci 
been prepared. one on soccer field lighting and one M. een 91, die ver|fling van hukkervelde on die 
on rugb> field ligh,ing. The scond pan of the ede ander een vir die verligtiny w rugh»elde D]e 

of practlce for /reet and highwa> lighting. covering tweed# *de/[te van dle gebrulkskode vir die verlig 
1]ghting of roundaboui. Imple, interchanges. on 4 van Ntrate en hoofri,e, wai die verligling van 
and off ramps. ce, had been completed. The firi! verkeerseilande, komplekg wissehars. op· ei afritic, 

parl of Ths code of praelice for interior lighting, deal- a del. is ook vo]1001. Die eerste Medc©le van die 
ing with levels of ][luminalions, glare pred,cton. ele, gebruikskode vir biancil•huise verligting, wat oor w- 

had also been comple[cd. lieting"lakke. skineringsver'pilling & handel, 1, 

cleneens ....i 

Dealing w.th CIE maners. Dr Rennhackkamp Me: betrekking lot C.1 E.-,dke. nield dr Benn 
menlioned thal S A.N.C.I. membm had mken part hackkanip ht lede van die S A N.K.V 30 n inter 
in an iniernalional lamp comparison programme The na•ionale lumpverpelykingsprogram deet,eneem het 
c(le commitice on sirecillhling was engaged on a Die /brulkskodetom/ce inake straarverlieting het 
survey of slreellighling in<tallation, 35 requested by homNelf b¢sip getiou ret 'n opname van straalver 
the chairman of [he C.I./ comminee Ilptinginstallasles soes versoek deur die .normler van 

die C I.E komitee 

Numerous other cammi„ee, were active in C.T.E. Talryke under komitee, hel akile[ aan C I.E.·sake 
mullen. A summary is available for •rusal by doclgeneem '/ Opioniming van hierdic bedrywighede 
A.M.E.I members. IN beskikbaar vir insae deur 1/e van die V.M.E.O. 

Ek„ion / Executive Committee: Verkiesing ian 1 Jitv•re# Komitte: 

Dr Rermha¢kkamp •.as re- el¢¢1/ PreSLdent. Two Dr Rennhackkamp u. as Fre.iden( herkies Twee 
A. M. E.l' members. Mes,rs K. G. Robson and R. W. lede van de V.M.E.O.. mnre. K G, Rob,on en R, 
Barton were *red as countrv members. W Barlon. i, as platte],Indic lede virkie•. 
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Paper, Referate 

1 en paper. were pres:ned. two by 4 peakers from Tien refurace ix voorge[8. 8"ronder twee deur 
01¢rne,b. In The person, of Mr I I Il¢Wn[ from th: (,orsese sprekers. naamSk ilmr H. Hewitt w die 
Lnited Kingdoni ami Mr J Lindsy from me United Verenigdle Konintr>k en nmr. J L,nduy van (lie 
Slates of America Verenlde Slate w AmeriL, 

(a) •·Ligh,ing in the Vial and Thermal F.nvirtin {al ,.Voililling in die ¥ luele e. ler,rnick Ornge. 
Ininl" by H Hewit(. ing'· :teur 11 Hewiii, 
The paper miewed nork done on [he enwron- In hierle ref©ra.11 15 'n mrsig gcgee van th© 

mon" fuelor' of lighting, nantel> thermal, aural and omge wingsfaktore mel bel rek kmy lot ve/gting. niam- 

spalia] and •ho» how rrogreA is being made in ihe lik die termiebe. die gehour ,[1 dle rumile-aspekle. 
in[:gr/ion ./ building „rvices An inlere,[ing feature - daur wrud :lan/mon waller vordering in verbund 
wai the :01111/elion of an applusal form ion the en- met dic inlegra,1/ var[ baudien* gemailk i.ord. 'n 

vironmental propx:re• of le confer¢nie hull) by die· Interoante el.inspunt ww die volluoJng van 'n skul- 
Ra[06 and.i d,•cusELon of the resu!15. tinr•orm lacingaunde die oing,wingxcienskappe van 

die Konferensiesual) Mui die afg•uardigile, en dic 
be,preking pli die re,ultule datrvin 

(b j '·C,imrot Gear for Modern Dischargp lampi" by [b) ,Beheertuig vir moilerne ontladinp'.pe" deur 
11. Silirmann H. Silberni.inn 

1 he paper surveys [he impor!.mt technical asp. In le:die i efer/at is 'f] oopag gegee van die be. 
4 of ..introl gear fo' ituoresceni lamps Explana. Lingrike te.enic·e a.«kt: warn belieer'ulg vir Muoress- 

Iion·. are given for ·.witch ·,[:irl. in·, ann ·.1.irl and r.,pid Mode lampe. Wrdulde!,141,19s N gegee van skaketuar. 
tin dreuilx. With the aid of circuit di.igrams, advan· oon,thklike en Kne]Ic aan„tter,troombane Met fliulp 
tagej, and dmd,ant.igcs based on technical or econorn k van stroomb,undnigramme p. die voor- en nadele, 
conxider:11]on £,re di.cu·,Ned 1 he construe,i.™ of bill- wat op iNniese en ekononmese narwegings gegro/ is. 

m and eapa¢]tor'is re,·ieed be,preck. en '0 oorsig Ls goge: V.in d,e konst,ukile van 

balla, en kapa•,rorc. 
Th: ¢on¢|USJOn Wi reached b u would he in the Diar / It die ge/019[rekking gek[)01 dal dit [ot 

bes, Interiz of Ihe lighting industry If control gear d]13 Mromi. gillirdeel vir die verl,glin/nywerheid •.011 

fo nuore: en, lamps wax nuide ..ilely to Ihe fpeci wei indien dle beheertu,0 vir fluoresNerende lampe 
flw.wns of the Soulh African Bure,u of 5[undard, sle' m ./reen'[en/ning mel ,!ie si.'1fika.ics van 

die Suid-Afrikaunse Buro vir Stan/,larde ver,aardig 
5ou word. 

(4 "Lighling for Inspe,lion" by M A RileY (:I .Perligting iir In,peksie" dellr W A Rlle>. 
The use of artifie·[al light in /P/ion prace,z Die *hrulk van k/w,al/e liu by il,Npeks/pro· 

in variou> indusir:cs. [rades and professnon, is ex. seue in verskJ[lende rlywerhede. .imbagle en profeli:,]cs 
amined The 91/hility of differeol light sources and %word onder.ork [}le Mesklklheld van verskille.ille hg. 
41[ fining, is discussed and recommendalions made. bronne en ligmehehore word Impreek en aant,evel· 
An hi,loncal [realmen, „f lie sublec[ ailik M ihe 4 woid /mak. 'il His[oric,e nor,ig van die onder 
inierest of the paper werp dr.1 tin de imere.Nantheld van d.e refernal by. 

(d j ··Trend, in high intensih discharge lighting'· hy (d) ,.1 endense in hue-intelisiteitontladiligs'erligting 
J. S. Lindgy. deur J S. Lindsay. 
This ver> inter¢sling talk was delivered with the Iller, e bule lilere•ant¢ praarlie i.s met khulp 

aid of a large number of coloured •lide, [he /0/.i vm '0 Broon aunlal kle„Kk>fie# gelower Diar 14 uan 

for higher 11@11 le•014. lower m,linten.ince co),14. itt[- geloon da: die behoefte ain hoa verligi.ngyp.me, lael 
lue"W #real·81= and lower operaing e.pene, waN in>dandhoudingsko//. /antrellike joorkoms en laer 
*hoM lo have E[imulated Ihe production and use of bedry/silitg.m, die produkbie en gebrunk In ho:. 
high mm kharge light NourceK in me tiekh „f i.Ilens,leit antladingsverligingxbronne op ilie yebied 
roadi/ lighting. highway lighting. 1180£1 lighting .int van straa,verligting. hourpadver],gling. vlue,Ibelegling 
industr:al lighli•& en Irliwing in die nyw/rheld gestimuleer heE. 

(el "High bay lighling" b> D. I I PielIma M „Verliging van hoe lokale·' den, D H Piek,mi, 

Th. 1> pe 'if [INI'lng 1, applied molly in fact- Hindle 40/1 ver[Jgling #ord hoolaaklik In fub· 
orie, where the heigh, from the Ihir 10 In./ tru„e. rieke gebrit,k waar die hooNic v.inaf dic vlner Lot by 
is .11 te„[ 7,50 In/[res The paper discus» the suil. die dakkarme mindens 7.50 ineter 14. In die refer,at 
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ah,!ity O' variou, light sources and luminaires. A word die geskikiheid v.in vcrik,!lende [i@bronne en 

d/:tiled eon/:,rign,1 of •nnual /0// in o spedic pro· armature bes/eek Daar word ·n gede,aillcerde vcr. 

0, using as alicrnalives very high output fiuorc,cent. /21>king Regee van die lairlik·,0 knj:te van 'n >posi- 

colour conected me,Cury and colour-corrected incr- fieke pro,ek .,1.irin :libir om die beurt flu Or:Nxende 
cury retlector lamps. Ls given. lampe met bate hoc lewering. klirekorrile¢rde kwik- 

en kleurgek„rriseerde kwilv.eerkin,Aerlumpe pebruik 

(f) •'A g/de / Ihe planned lighting of omces" by (f) „'n Gil 02 die heplande purl;Wing ian kantore" 

D. W Yours dew D. W. Younp 
1 he contr,bution plantned lightlne <hould make Die h>drae wal hepl.inde· ,erlietin2 Lot die ergo· 

1 . er gon..inic. in Lhe various types of offle¢5 found numle in dle 'ersk,Ilende lipe' kaniore n I,milerne 

in maern budness cone¢rn' is discused General de· sakcondernemings hel,(10/ ie lewer. 1 bewreek Alge- 
p qualit>. quantily and colour of lighi. types of mene or,lwerp. gehake, hoeveelheid m kleur v.m die 

|an» 4 lumindries. [uminance and ligh,ing levels. 1]g. dle 'pe•. larnpe e,1 ar .:lure, tul,ina" el verlls- 
i ..,.re /11 dealt with. Ung,rede, rk illr, iny ens. #ord alm;11 behandel 

M ··Daylighling / buildings" by W. Reinhakkamp (g) „Die dal¥eiligling inn g:boue" deur W Renn. 
and C Krause hackkamp en C Kniuse 
The ux of large wind,iw areas in countnas hav- Dle gebrti,k Ki] groot wnstcropper¥[uktes m 

ing a large percen/ge of sunlight hours Ian lead to Inde Nat '[1 hod pers¢1114·•w sl>nhg.ure het. k·un iot 

merheating of buildings The paper discuw:ex Ihis die oon,erli• ling v,in gebout lei. In die r,Merailt wd 
prnblem ]11 det:/ for Soulh Afric.in condition, and luerd]¢ pTobleem vii stiver dit op Suid-Afrikdanse to· 

concludes [hat in many Ln,lane¢% il would bc more 51/I]de heirekking het. in detail be.preek en daar 

reali,tic 10 ,educe window areap; iind s,Jpplement dily- vard lor die gevolg,rekk/g gekum dat dit in bale 

light wich artificia] lighz. mul[e nim real'ile' sal wes om vensteropper'lak 
[a Uciner le /. k en orn daglig met kunsmallge hg 
uan le vul. 

ch) '·Unriergrillind lighting in the Mining Induslry" th) .,Ondurgr,indwe Vert,g,ing in die Mynbed,yi" 
b' C. H i.in Grain. deur C H. vali Gr.win 
1,1 old/r to be .,ble to conduci 5/lid vlsion und Ten emde in 91[06 1,5 wer' om geld'e gesig. en 

colour.blindness leNE of mine lahourers at lhe levels kleurblindheklgoelse Op 111>nwerkers ull te voer leen 
of iNumina,ion exisling in the mine•. a survey of de *allpt.»pelle wai In die nlyne beNtaan, 1, 'n 

]Ight inten,ine. win conducted in 19 mines The ner- op,]ame *an dic lig-inien*ileit LT, 19 in,rne 41,:1.11; Die 

alge level & 1[Jum,nalion in the South African Mining gemiddelde verliginigN,ell 10 11/ Suid.Alrikdanse 
Indm"' compares favourably with /ho„ reponcd in mynnywerheid vergelyk guns[,g mel wal in d]/ beskik- 
the Me,aiure,,ilihough Inter. and intra-mine varia. bari Jek tuur be/r,f word.,ing ven.kilk fus·,ew my / zn 

lion'. were fouud These virial,on, can he eliminated tur·ser, gedecteR van dleselble myn 1, gevind Hlerdie 
by stand.ird,S,/2 lighting condition, underground verskdle kan ungeskakel word deur die ondergrond,e 

•er"gi,n@xt,•Nl.Inde te standi/'seer 

m ··Th, Artita/8 of Lighling" by P WImworth. (i) „Die kull,produkle un verligting" deur P. Whil- 
wolch 

11, 11114 light-hearted presenlation th¢ author In hlerdle lughartlge voord//g gee die *rywer 'n 
trace, Lhe de„10/men, of domestic light sources and oorsip van hukhoudelike ],/bronne en toe behore 

filling, from [lie "fibl bunch ot Twigs thru,t into the wmaf ..die eerste bonde] lakkie. wu[ in die viur 
firr" right up „ ihe proJected ammie" light •ource. gedruk iS" 10, by dit be,K,/de .,atomie .e ' ligl,mne 
He d INCUbbeS the need for highly ikilled designers and Hy bespreek dle behoefte .1 hougs b,Joll.line om- 

poxtulates lh„ me Wal problem. once the technical Mi,ers en g.lan vun die veranderstelling oil dal die 
Iequiren,enls haie been niet. iq to produce a design welk!,ke probleem, nadat daa, :ian die te/le,© m. 

1 hot i, socia]17 acceptable in this duy and age. ¢Istes voldoen I . Im ·,1 ./wer[) daar I 'te] lat 

in hierdie 1/dav ik %0,/a] aanvuarbaar sal wees. 

(,) "Lighting / a pomine factor in Archilectiral (j) ,,Verligting I 'n posilie,re laktior in argitelluo. 
D.ign b. R van der Wall· k ontwerp" ileur R. van dir Wall. 

11: ,illihor, *ho # prnel„ing architect de- Dic Nkrywer. wai 'n prakliserende argitek D. b¢· 
velop. th¢ [hem: th.,1 in le ponitive dewign of light- Npreek die >,/]ling dul. in die Fodi,/we 0111#erp van 

ing [hree main, ond tion, should be fulfilled - limly verligting, d.i.ir drie 1100[-vere[%1. ix waarnan vo!d„en 
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its practicalith th/[ 1. does it meet wich the physical moot word - corstens die uitvocrbaarheid daarvon, 
and psychological requircmenls of th, users: secondly. di s. of dit aan die filie„ en siellund,ge verei,te, 
iI, i unexion:i|Hy. [hat k. doe. ]1 11:„e a sound technol· Ian die *bruiker, voldoen, [weeden,; die funksiowh 

00>.• and [hirdly. impaci-does i, induce the de•ircd leit d.turun du'q is dit legnies gesend'? ; en derden, 
ernitions and create the appropriate character·] die trell.rae daarkin - wakker dil die vellangde emo 

m aan en skep dll die gewei,/6 :,tinosfeel? 

Ck i •·Orientated Lighting" b> Il. D Einhorn. Lk} ,.Georienteerde Verliglig" deur H D Cinhorn 

A new design concepi, '·orientated lighling". 'n Nuge begnp in entw/p. .,geor,emee,de jer- 

*re precisely ··general arientated asymmetric light lig.ng" (of. leer Lorr.kle'll, ,Algemene georient· 
ing") can enhance the quality of lighting b reducing eerde as :mmetriese wrligting·•) kan die gchalie van 

dected glare and by mrroving modelling. [t'< pown- verligling verhoot deur weerk.•al,,te skiltoring te vcr· 

tialilii and limilation, :ire e,11, ned with the aid minder on deur modellering te verbeter Daar E 'n 
of pranical example,. Opportunities for light fininb uneens¢[ing /gee van die moontlikhede en die be· 

development become apparenl rerkinge hiervan. mit h//p van pralmew voor 

b/Ide Die moon[likhede vir die ontaikkel„,g van 

11@[ocbchore word verduidelit: 

General Algerneen: 
The Congress w a great succes. and met fully Dle kongres was 'n groot sukses en daar i. ten 

the hugh sandard. which we h.ve learned to expeet volle ·.0!doen airn die he s/indairde Wal ons /wound 
from S A.N.CI geraak hol om van die S.A.N K V. te verwag 

R. W. BARTON. R. W. BARTON, 
Representativ Vert©enwoordiger. 

REVES]O,N OF THE STANDARD REGULATIONS HERSIENING VAN DIE STANDAARD 
FOR '] ]11£ Wllt]M; OF PREMISES RE(nJLASIES VIR DlE [1[DRADING VAN 

PERSFI.E 

Mism D. C. P[owden {Johannesburg) and r. r. de Mnre D £ Plowden (Johannesburg) en E. E 
Villier·. (Ru,tenburg) represt:nled h: A,ME.U. on lh¢ de Villiers ,Rustenberg> het die V M.E O. ve,teen 
newN cen„ituted S.A.B.S. Commilte, For Ihi revision •Dordig op di¢ nut,[gest;gle S.A.B.S. tomilee vir die 
of the Sund.,rit Regulalions for i he Wiring a Premic, hersiening van di: Standaard Regulasies vir dle le. 

drading van Per. 

1 he first meeting / the Commitle. was held on Die dem ver/dering van die Komitee is gehou 
Rth De=nber. 1970 At th„ mee[Ing ihe mincation op 8 Deson,ber 1970. B, hierdle icrgad/ing is die 
/ all units were fin.,1,/d as well as a new s>Btem d meiriserine yan alle cenhede //h,indel sowel •ls 'n 
tables i,f ei,rrent·caning opaeity of cables, voltage *Isel van tabelle van ,[roomvermoe van kabek 
drop. iondull apacides. el¢ The fin# results hav¢ Npanninmerhes, gelcierryppermoe. eni. Die enutre 
been published b, the S.A B.S. as Addendum No. 1. ·.ulla.il k reed% deur die S.A.BS gedruk ir. .,Adden 

i Ne. 1". (DI¢ Afrikdanse weeTgaw, sal meltertid 
•erskyn). 

A furiher meeting wax held on 11,h May, 1971. ·I Ver.lue verpaderinp , /hou up 11 Me ]/L 
primarily to con' d.r sugge,It]Ins reel'ed from 'ar. hoofhaaklik om voorges,eld: wysigings van n a..[al 

& ponon• 24 bod# concerning Nvision / a 
perwine en In•ns,CB. le Dorweg. Na verwaglmy s. 

number of pardgraphs of the present Regulations. 11 die hers,enin, waurop bcaluit u; hinekort gepubli 
i# anlicip,/ed 11,45 the revision, decided upon will 'eer word 
be publlshed soon. 

Al thi, ·ecand meeling Ihe Committee was re- Ity hierdie tweede vergadering /3 d/ Komitee 

Con•,lituhNI aN the %0/h African Technical Sub.Com· geherkon„Nueer es di Suid.Afrikaam ·regnies¢ 
milie af Ihc· Teehnic.it Commiltee Nn 64 (Electrical Kimile van die Tegnle,e Komitee Nr. 64 {Eleklriese 
Initallation of Bulld,ng,) af,he [nternationut Electro- 1,1,1.,11:Lie, van Geboue) val, die 1/ernisionale Ek·klro- 

techrical Commission / discuss and comment on leg n Komma or besprel m Le mgr oor en kam 

Dccuments 34. 35. 36. 37 and 38 of ihe Secretarial. menhur le .Kr op dokumente 14. 35, 36, 37 en 38 

1, be used as a bask for the revi/on of Publication un Ate Sekretariaa[. vtr gebrtilk as buNis tot her 

364.1. Representatim will pe„ the,: commenl, 11 sitning v,in Publika':le 3*-1 Verteenwoordiger sal 
[he ine/[ing / Commitled No. 64 1/ he held in Lon· hierdia kommen[,ar voorle aan 'n pergadering v•n 
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don from the 13111 to 17[h Seplember. 1971. It is Komace NE 64 wa[ van& 13 tot 17 September 1971 

aniicipaied that the revised Publication 364-1 of the in London gchou word 

I.F.C. Bil he a valuable guide /0 mould the South Die vcr/,iyring k dat die her,·lene P/hlikade 
African wiring Regulanons to conform [o Internal. JI. 1 van die 1 E.K ,is '11 wa irdevolle gid, sal dien 
ional Standard, om die Suid-Afrikaanse Itedrading:re/lasies in 'n 

vorm [e gler Nt QI voldoen aan Internastonale 
Slandaarde. 

E. E. de V]LLIERS. E E de VILLIERS. 

Representative Verieenwoor liger. 

S.A. ELECTROLITIC CORROSION MAIN S.A. ELEKTROLITIESE KIRROSIE HOOF 
COMM[TTEE KOM[TrE 

1 lie 'th meeting of this Committee was held m Die vy[de vergadering viri hierdie Komitee m 

me otrices of the South African Railwavs in Paul in die kantore van die Sund Airik,anse Spoo/wee in 

Kruger Building, lohanne,burs. on Ule 9111 June, 1971. Paul Krger gebou. Jnhannesburg, gehou op h Junie 
1971 

in terms of 'he Con'Illulion 11 was necessary to Volgens die Kigitusie Was dil nodig om n 

elect a Chairman and Depul' Chairman ior *c new Voonitter en Oncle,vours],Ler vir die nuwe tweejurige 
two-ye„ le n and Hms I.. H lamef. Tbpul> Chief termy,] ic klch en mir, 1. H James, adJunk Hmat- 

Fngineer, R.ind W.tier Board. and Mr G. B Jack. ingen-, RaTH'Me Waterruad, en U B. Jack, A mi 
Ass]Man[ C'hlet Electrical Engineer (Mulmenance). Hoof Elektroteente e Ingenieur i Onderhoud). SAS· 
SAR. were respectively el/ted lo these positioi is onderskeide],k „r die Iwee paste gekies. 
Regional Field Committees %1.•e*sgebie.likomile- 

Ihe four Reelond[ Field Committee, are heal- & vier Stre:*biedsko•,•itees is werks.lani 01) 
Ally „live and [heir deliberations are prowng mut- n ge„,/de /01//ag en hulle non,eging, bb·k ander 
ually ben/ficial to all panics conierned. 1]ng voordelig [e wees vir :1[le tinderhuwlge In•irnsia 

From time in nme Regional Fle[L[ Committees Eike nou en d.in ve[wy, Streekskomitees „gniese 
refer teclinic:,1 problenh to ihe Matin Conimitee. Be- Fribleme na die Hoof Kunlnee. langesien dic laus- 
calise :he lauer Commw only incels once a >edi Menoomde Komilee dees een,„unl per Jaur ,//11]kum 
amd because its tunctions .ire adm/latrauve rath# en oind# 6, funks,6 nneer adminislrallef J.m tegnli 
than kihnieut, 1, wag decided lo request neld Com- ls, 1. di[ he// o, dic Gebiedskonikees [e ver=k 
inittee' Lo .iddze.9 thelr problems tO ihe Secretary, of m hulle probleme te rig Man die Sekrehris van dle 
.he Main Comn,11[ee wha. in [urn, would refer 'hem Hoof Komitee wai, up gy hellrl, hulie sal verwys na 

lu each of ihe omer Field Committees lor cons,dera. €|k van d. ander Gebledskomirees w oolie/ng, 
tio,i. AN comment.h received would then be passed Alle opinerkingt on(ung 321 dan lerigge,tuur word 
bc,ek to (he oriniallng Field Committee and. d of na die oonpronkhke Oebledskomitic on, Indlen van 
cuilim/n inlere/. he publish/1 in Technical Bulle[ins. ge,neen.,laplike belong. M publlkasic in Tegniese 

Bulle'Int 
On oce/Nion, Regional Field Commitices become Somiyds #ord Streek,gebied,ko„zilec, genioeid m 

involved m 4, COn//allan) SInce these consid- wriwi/kic. Adigilen s/Ike oorwegings b,Ii le dle be. 
m:18,1. do nut fan whin the scol of activity of Rek m :lie werkgaa,imede mn belde die Hoof Kom- 
e/hir the Vuln Committee or the Field Committeos. ilee en ilie Gebiedski,mitees vii. is dit bestuil om 

... decided to ins'nict ihe latter Commiltee: to dle laargen,/mde Koin,Ies te beveel on, m¢ bitrokke 
avoid buch invulvement TIle polic> of Confining acti- le raak in sulke Janeeleenthedc nie. Dic belled (in, 

//ie, / Leclin cal con. deratlon, 0/4 constiluIed one *arksaainhed¢ re beperk rot slegs teyfilehe aangelecn- 
01 Ihe bable' Coneepts in the /,1 1/lihmen[ of the Main hede wag een van die bahick DorweNIngs b• die same- 
und Regional Field Commitlee• and is covered in The Filing kin di: Hi,of en Strecks/bicdskomitees In 
Con•,itudion, of Ihes: Commit= •ard 2/dek iii die kinwirusnes van daardic knmitecs. 

The que*lion of /pportionment of colb for in- Die vral van indeling van onk,=le vir ms•allcering 
Mal!®on of pfoleow »lems $ rad b) one of van hevelbgmghst©IS¢h r. geopper deur een van die 
the Regionul Field Con,1,1,Ltees The Main Comminee Slreeks/bl/skum,lees. Dle 11/01 Kom,lee het bestull 
rE,]wed to inforin Field Commi e¢s lhat this matter om (106•ed,k omtlee, a:,n te / dal die sal,k hume hulle 
docs nol full willun (he,r terms of reference. which levoeldhe/4/en··e. wal hoofs/aklik tognlese oorwee- 

mmIndly co,/ consideration of technleal problems. ings hehek. U. Tog wa!. die orinic van dic Hoof 
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Howcm. The opinion of le Main Comininee was Konmed dat, aung/ier, 10+Ies eewoonllk ]Lial; is, elke 
[hal. beeause costs .,re mner.lily ,mall. e.,ch pirty party sy cie onkoste in die 11<talleering van die be- 

should meet ili awn en.Nts hi the ingrallarion / a iiiA- veillgings<Ie[.c[ behoorl te /ra ongs,g wle se. t,r.rw.- 

eve s-em. regardle,• / whop equirmem m / ting corsle beataan he[ Hierdie beleid wid Nejok in 

older e':ublidn:eni Thi·, polic> „ covered in 1lle die konstllu.ie wdle Hrof Komil,30. 
Connitulion of rhe Main Con•mitlee 

Colour Cod/s for Misier Plans Kleurkoile ¥ir Hoofplanne 
No Frouress ha>, been nude In ille Nabli•hmeni Geen vordeling IN gemaak 1/ die vls,>[©Iline v.in 

of a slandard colour code for dJ'Iingui,hine the ur- '11 >tand,lard kleurlxide orn die verskillende d e® 
ious serwees reco:ded on master plan• The value of funkaics. dangeteki op hoofflanne le nnile e, nic 2: such a „undard appear, debatable and th© Main Die waarde van 80 n standa,lrd k,„1 hel#15 ird en 
Conimmee decl=1 10 #upeel m the Field Conmm- die Hoof Konnitee het hestuil mil ian die Gebied, 
Nes ihat, whon rencwing iheir master plans, thek give komile• mir te stel ddi, %-lneer hulle hoofplanne 
con.Ideration Lo adopung ihe colour code 11•.ed by hernawe word, hulle <14 „1 oorweeg om d le kle J, ko le 
Ihe Wilwater;rand an,1 0 F.9 Reginnal Field Corn- dan le neem win /bruik deur die Wilwatcr,randEe 
mul'¢e, /18„e area is the mog complex. The rep/. en O.V S. Strecks/bied,k:mile« w:/ die me:, ing: 
sin alive of [his Committee informed the meeting wikkelde gebiede het Die venee,41*)rdiger un dle 
th.lt his Commitle, w.,•. in Ihe proce.9 of introducing Kemitee het die ver,adering nveegedet] L|al 47 Kein- 
coded pli'tic ferrk kir wiring canneclions based i ee be./9 5 0/ gekndeerde plit,liebe bestagrnge. 
on vehicle : ..:[ion lere. for m unlct'.1 1.[alla- *baxeer op Vil,Crcul' reel•,Ira:ieletter4. In te Foer vir 

tion·•. ¢ g. "TJ" for Johannesburg an.1 ininal letters bedralm aanduitings vir muniMpale Inst:11]ableb. 
for olher org.lnemtions wh L„ •·RWB" .und '·SAR by. ..TJ" vir .101/nnesburg en eer* letten, M :mder 
fullowed by ihe .011=lhl circuit number instansie, soos ..RWB" In .SIR ', w:il can gevo'g 

word dcur dle tocla.like „roomhain noinmer 

Cude, Of Practice abruikiko,les 
60 While carrying ou[ ihe second revision of the /1 0/derwil be,ig was mel die (weede hemining 
of [he Code 01 Praclice For Cable, and Piple:nes w die Gebruikskode vir kabels en Pypleidings lat 

Cre,Ihing Ilenedth Railway Tiack. INIA SAECCH ) onder spoorl>ne deurgam (No SAEOCIi, wat oor- 

whi¢h wils origmally issued in November. 1967. [he ·pronklik in Nowmber 1967 nitgagee „, „ van die 

Op//1,11,11> waM laken m ine:ric.ite ihe documen' 2/]eenlheid gebrulk grm,lak nal die ully/we le met- 
whic]1. in its misa form, was :Irpro'.ed for mue riseer. wai. In die hers/ne vorm. poedgekeur is wr 

UlIgaw¢. 

(bl Since the S.A D S. lias es,able:hed commiliee. to /1,) Aange„en dle S A.[1.1. Kirimees %11:Innicsic] hel 
draft Code, 01' Practice covering the. 4ubjeci listed m kon„p gebrurkskodi op te le] uor die onder. 
be,m. the Main Commiltee decided to dig mtinne gaysde onderworre. hel die I Ionf Kolliliee beslun om 
drafting its own codes .ind to reque„ 1he S.AB.S for op te hou 0111 9 ele kades op te Rel en cm aan,oek 

represenl•tion on ]14 rele'/unt enimitle¢% hY die S.A R S ie doen vir verteenwoo/Wing op sy 
onderhaw,pe komirees 

(i) Cathodic proteeilon / buried structures 0 m Killdiese b,412/rming van bedekie strukture 
the Republic of Souih Afri:a. in il,e Republiek van S A. 

(10 Anli.electrol/is measum f/r underground (ii) Eleklrolihewerende mantreels vir onder- 
•ervices :ro-ng or in elose proximity to Fk dienste wai pyple,dings k•ul% of aan. 
pipeline. m The Republic of Soul Africa. liggend is in die Republiek w S.A. 

The Am, of all •dies represented on the Die liel.1/ van a [Ir 1,1 Lange. verteenwoord g op 
Min Commitlee will be borne in mind when app- die Hoof Knlimees sal 1[1 ged.1-te /hou word wan· 

r03:hil the S.A.B.S neer dle S A.B S. Bader word 

D. C PLOWDEN. D C. PLOWDEN. 
Representutive. Verte: n Boordiyer. 

CO-OR[)INATING ('OM¥11 rl F FOR HIGH KO-ORDINEHENDE KO,trrEE Ill 
V O].1'AC[ RENEARCH FACILITIES HOOGIANNINGS NAVORSINGSFASIL/EITE 

Th: fourth meeling of Ihe Commiltee wa• held Die vierde vergaciering van dic Komitee is by 
at the C,S.[ R . P•eleri•. 011 22nd October. 1970. and ilic W N.N.R., Prutorn, gehDU up 37 Oktaber 1970 
the fo]Iowing are the Min poinh aridng frini the .n ine volgende [s die hekingrikste onderwerpe wal 

/ die verhand:lin.ee vo,irgev•,u liet: 
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41) Ligmning Re/mh (1) WeerliN,navorsing 
The Chairman. Dr F. J Hewiu. reported [hat Die Voor.itter. Dr F J. Hewit. het Mig dat 

Lhe Lnivers• of the Wiwiler.rand had been app· di Wi·Nater&,andge 1 'niver•hen deur die Bernard 
nached In reeard to Lhc continuation of lightning Price IN,[uul genader k 11] verbind inel vnor·,elhng 
research by ihe Bernard Price Institu" and gavc the 40 wecrl,/nariar<ing en hy het onderneem dal hy 
a•r:ines // he would eneurage mo ¢ rese/:ch I meer navor:ung in die fisika van weerlig wl aan- 

11{e 'hysic. of lighmin# niocdig. 

/21 Special/// Ficld of Imul/Ii// 421 GespeitalisE,·ide V/d van Isoleag 
Plofetsor R. A. Hellawell emphagi=d that more Profux,or R A Hellawell hel dil benadruk dat 

delad waN requnred in future on ihe prosred el' rexurch in die tockon„ in,ze, besonderh¢dc benodig :i] word 

being undertuken He alio referred to the sleps taken oor 6 voidering van dic navor€ing wai ged/en *ord. 
to :,ecJIe .realdr .ippart froin [he manufacturing . Hy he[ ook verwys na le mlialreels wat .necm 
... wd on' gr// •alliewe i k ii,g le verkry pan die ver. 

wiligingsindustrie. 
He lurilier reporled on lh¢ progres, /hiev¢d m Hy h:t verderaershig gedoen tior de voorull- 

particular by Ihe L niver.ily af liu· Witwatersrand and gang */1 berek IN. in h•order aan di, W Iw iter'· 

/Intly b¥ The Rand Waler Board and [he C.S.I.R. randhe Unlverute,1 en gesament],k deur dle R.indsc 
m the Jife of motor insulation Professor Hellawell Waterraad en die W A.N.R.. aangaande die lewinE. 
reponed on the work on exteT# mNulaion. Pcial duur van motarvalering. Prefes„„ Hcllawell het vcr· 

referente 1,7 envirummental cond,ions in South Africa ·>]ag eednen oor die werk m verband met ekstorne 
and [he inechan,wit of breakdown over solid insulation isoler ing. nie, b.:sonderc verw•ing m 'inigewing'. 
jurfuLN!, especially under polluted condilions. loesiande in Suid.Arrika en die megan]Nme van del]r. 

// 001 soliede isoleringEopper¥lakt« in besonder 
onder bewed// 0/9/clighede 

0 Sympwum m, Far[hil (.lan,•,n. 1970) C 3) Simposillin oor Aarding (.lanullrie 1970) 
Prof„,or Hellawel[ retinred th:,1 :ht, had been Prof„hor Hell well h ber.g d, die b:,Ic Nuk- 

a great buccess bin that i[ had revealed that a great se,vol wa, mair da[ dit *bl>k het dal heolwal meet 
deal more re,carch and inve.ligalion was required 11•voring m ondarsoek nodig ls, us wat besel word. 
[han had been realised The need to 2,[abli,h a Co. Dle hehoefte orn 'n koardinerende koiniti le stig v 
ordinanne Conimittee wal; dr,cussed Jnd Mr A. A. be,preek en Mnr A. A. Middlecote het aangebled 
Middlecole otfered to undertake the t:Ik of co·ordin. 0111 6 werk un knordin,[or ie ondernerm un om 

ato: and to deternune the role which such a commilee •fie rol wat so n korn,tee moet speel, v.4 1.? stel. 
should asume. 

(41 Specialised Field of l.iRI,tning and hu•el (41 GespeRiatigeorde Veld wn Weirlig en St,]wing, 
Mr R B. Ander•on rep,irted a ferious 8hortage of Mnr R B Andenon het n ernstlge tekort uan 

rexearch Niuff but considered that co-operatrve research niverwings staf gerapporteer. Incar 15 die 0/Inia toe 

u pro•ressIng qallsfactorlly Reference was also gedaan dan :ainewerkende na,ors..,g bevredigend 
made und tribute raid lo the work of the late Plo- wrl:r Daar K ook verwy, IN, /11 n bildebbI. gehring 
fessor DJ Milan. Man, die werk van dede Prols,or D. J. Malan 

(51 Specialis,d Field of Corona /1 Ges•sialise/e Veld van /0-•a 
profe.bor F O Heymann reported on the progres Professor F G Heymaim het venlag zedoen oor 

of C[>ron' Re/suremenl at ille Universily of Pretoria. 6/ 
gBE 

Tordering :enuak in die reling wan korona. ann 

wen[ on w dei.cribe wok on arch conducted hy dle Unlver:itelt v. In Pr.·lori Hy he, voing¢gaan ain 

N.P.R L and ein[)11•,ised the need to sludy the dle werk nor hoc. Beduen deur dic ..N.P.R.L.". te 
eeliunics of king sparle. m determine those proper- beskryf en h/ 6 noodsaakhklield ben:,druk un die 

tie8 condu•ive i. self-propagl,tion. ·Rudie i,or £be meornika van lang boe. om die eion. 
skarre wai .ian•poring tot selr.voortplanting gee, te 
bepaa] 

46) A Natioawl F.H.V. Re·.earch and le# Facility (61 'n Na,ionale Elt.4. Naiursincs- en Tools 
Fasilitel 

11 w• announced thal Escom was to es:abli,h Dit i bekend gemaak Jul Evkorn ·n n.11'Ar,ing,- 
a research centre ./ Apollo 1)11,6/bution S: [ion /rumi by Apollo Vinpre/ings.tasic 501] oprig 
i'.here the following faa/* would be pro,ided: waar dle wrgende fasible/e voursien sou word : 
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(a> A Jugh volia@¢ research t¢4[ing Inborillm (a) n Hoogspannin' navors:ngs locistaborator- 
for irangm ssian iohages up ,0 1 500 kV; ium vi norbingi# spanninge lot by 1500 

kV. 

(10 High wltage lest line for A.C. and D.C. (b) Hoogs[}annungs toet.[eiding vir W S. en G.S. 

transmixion i planned for Ihe near future. 0/rbrenglng word b¢plan m die nal»e toe· 
koms. 

11 is,men.!ed 11,/ all facilitle• al ihe research Die bedoeling is da, al die fasilite,te h die sen- 

centre sha[] he used as a nanonal asset and an advisory trum as 'n n.,sionale hate gebruik sal word en n mad. 
board /4 In he criahlkhed m control [hls centre. Mewende liggaain sal saaniges[/ word orn heheer /or 

die sentrum uil le offen 

17) 11;gh Vollag, Research Facilities ovailable m (7, loogs/nning, Navorsing„asiliteile in die. 

8 Republic Republick 
·The. Co ordinalor•; recommended thal in order to Die koOrdineerders bevial aan dat die W N.N.R. 

a·oid d u plid,lion of high voliage facilities, ihe C S.I.R. di[ oorweeg om die fa„liteite van Evkoin in die 
con,Lder us,14! the E!,Com und Bur:au 0,1 S[andard'q Buro van fran,Larde te gebruit om soduende die du- 

facilities. pliscring v.in hoo/'pannIng' fi,Kilileite te vermy 

48, 1„for.nal,un und Res•arch Senki ¢81 Inligtim- en Navorsindiene 
11 was „gge/ed (hal a Nchem¢ b.: 01:an].ed toi Dit is voorge,tel dal 'n skerna geor£ane,eer word 

the stora•e of infoi mation and retrieval in respect of w die opgaar van mligting en ilerwinli,ng met betrek- 
rchearch fields covered by the commitlee. Mr Ander. king toi navarsingsgeblede wal deur dle komitec le 
son ,(aled (hal lit present the list of publications. dek word. Mnr. Anderson hel ge.: dal w[ die buid 

theses und reporb did nut inclade those currunly pub· ige. die lys w pubbkasies. tehisse en verstae me dic 

1„hed bk ihe So,Ah Afri¢an 1.damed Societies and it instuit war huidl deur die Suld-Afrlkaanse Ver/Ing 
was agreed th.it glect papen per[aining to the high ]ng van G¢]cordes uit/ge, word nie, en daar is saam- 

voltige field :,hould in foll,re be Included. g¢!Rem dat ung/sockie verhandetinge w.u bvt,ekki,1 
het op die hongspannings,eld. in die toekoms inse· 
Sluit moet word 

The A.M.EL: reprewirive poinued out that Did V M.E 0 verteenwoord,ger bel daarop $ 
there were many organi:.#b. notably municipal wys dar da£,r haie orginisasieN was, in besonder muoi· 
/e:(ricily undertak Ing<. who did no[ undertake re- sipale elektrjsitei•sandemerninn wat nic .xclf navors- 
search [Ilen]helies and did not have research facili· Ing gednen he:, nie en gwen rlavmr·,lnlix ger/ewe gehad 
tie•, but confined their work to applied research and h.:1 lie. m,kir // hulle work heperk hel lot undenock 
development Thep were neve/heless in a good posi. en or[wikkeling Hulle wa: de,niltie-11:1:Lande In '1 

Ion m nate where problem areas lie and could sug- voordeli# po<ide nm le le[ wa,ir pl'oble•emlerreine ge 
Mest avenues for fimire research. I m suggested 100 was en lon rigl,ng. W tockarnitige nu.urxing voor. 
that [hai orginkations Ahould submit &uch prolects SWI. Dit 1, w die h.ind gcdo¢n da! da:irdie orgar,1,6- 
to the commitiee for compiling and allocation 10 asics sulke prolekto .un die komiled i./ ,·00,16 w 

research organisations opslelling e. tcewy.Ing :lan na.Irsing.irgall,u,ue'. 
It wa•.,greed 1!mt the co-ordinal„rs in special- Daar is be,luit dat dia ko.irdinators in gebposial 

ised fields investigate thi' matter. iseerde riging hierdie saak sal ondersock. 

19) Additional Meetinl 49} Il>komende Vergaderin• 
The Commhtee agreed to meel early each year Die lomilee hel baluit um •reg elke i ,:ir byeen 

:o report progrei ind matters arising from the pre- te kom om verslag i doen mr vordering en oer sake 
viou' yea" rormal meeting M voorrges/ruit het Uj[ die vorle, /:ir 40 formele 

.crgadcring 
10 Summary / Schedule 1 80) apmming van IMae 1 

{a) Basic research in progress - 19 projects. /) Ba,ier navoning aan die gang- 19 pro- 
jekte. 

(b) Applied research and tegling progress- 17 (b) Toegepasde navorsing en toelse aan dis gang 

projects - 17 projekle. 
ic) Re€arch and Te•.ting p]''ni- 5 projects, (c) Navorfing, en Toetiplantie -5 1)roiekte 
Id) Propo,ed f/ure research and //ing- 31 (d) Voorgestelde inekamstige na,orsing en toet· 

projects =-31 projekle. 
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Ae) Research comp!/ed during 1969/70-Nil. Ce) Navor,ing vollroi Wedurende 1969/70- 
Geen, 

Summan of Schedule 2 Opsomming van B>lae Z 

/1, Volt,Lge F.i. ilit.eN / ihe Univer'ity o f (he Hoog /nningsfs,itile][e alin die Unive„ile,le 
Witwwtersrund. Pretolia, Cape Town and Natal, w die WitwairvanJ, Prekina. Kanps,ad en Nalal. 
CS I.R. SAB A.. E.coni. S.AIR.. City of Johanna. m die WiN.h R. SABS. Fvkoin. I.A.S. Stad 
burg Electricity Departme. were updated. Jilhanne'hurg, Elek Ii:le:/.Idellng L·; alle...1. 

Summin of Schedule 3 Opsomming iu Hylae 3 

Five additional publicanon, were added to the Vy[ bykomende UltgaMS 16 LOege'leg tot die lys 
1/ / publica,ions, theses und reporls. v.in publik,1%ie'. les:sse en rappore 

1/ purm.ince of lier [9) above. /he Commutee in voorieling van item e hierbo. het die kom- 
mel on the 22nd April. 1971. and [he following are itee op 22 Ap]·11 1971 saamgokom en die wigende is 
ihe main points Irising from this mecring: die vernaame kwessnes wai /0,0,!SprUI int dic vcr 

gadering 
(I) Tliers waN tome (Ii·•cu,45 on the Uni,er- (1) Daur was '11 mate van bespreking oor die 

sity of W [[wa [ers,and'& deci/{on 1/ discon- beluit van die Wnwatersrunds: Univen[•eit 
tinue lightning research - no reason being om navors:ne our weerlig tw staak-waar- 
given -- and the Chairman expressed his u geon rede gegee „ nic - e„ dic Voor 

regret th:,1 8. South Africa had been a lea- <itter het sy spY, le kenne /gce dal, ian- 
der in this field. 11 Should virtually cease ges,en Suid.Ah ika 'n voo:[0/r in hierdic 
becauce of the death of Dr Malan. g¢bied »/3. dii fe/1/k tel stils[and moe[ 

kom imrede die d[Slerwe van Dr. Malan 

(2) Mr A A Iddlecote de,crlbed his propo- (2) Mi,r A A M/dtecote het sy vourselle ur 

sals for a special sub commiltee on F.arthing 'n %[Jesia le sub-koniltee ocr aard ing beskryf 
and the heacting, under which Ihe subject en die houlde w.laronder di, onderwrp i¢r 
h,Id been div,ded 1 [c referred 10 the m dee] 1, Hy le[ verwys na d. In.luitlng .an 

clusion of [he section on earth 1¢akag¢ pro dle afdeling oi,r aurdlekbeveiliging 
teclion. 01 Venk,Wonde xprekers he[ verslag gedoen oor 

03 Varnii. apeaker, reported on other il¢Ins on mder ileins or dic sakelys maur in die at- 
the age™la & in general ihere had been genleen was d•,ar weinIE vorder,/ van 

1,[le significant progress over de past six enige beteke/, ged,/ende die af/lope ses 
months. muande 

(4) 1,1 ihe aftemoon i m/ 10 :he C S.1 R re- (4) Madie m/dag Is ·n be„oek gebrl,la dan dle 
search 9lati:in :,1 Apollo Dixtribution Station WN.N.R se n•vorslng<st,15* te Apollo 
where C S I.R rese:ircher, cxpi.:Ined the Versprel•stasie waur di W N.N.R 
method of newring Mes on ihe [[endrina, vorsers die melode van st#In/meting 
A/,110 400 kV 1 ine•. die Hendrfna/Apo]Ia 400 kl leiding, v 

duidelik het 

I. C. PLOWDEN. D C PLOWDEN 
Reppresentative. VerteenwDordiger. 

COMVION SERVI F FACILITIES GESAMENTLIkE DIENSFASIL]1 F.NE 

Thij commille, consiqing of Ihree A.M.E.U. Hierdie konitce, belaande uil die V Mbl 
men,bers and GPO reprexentative,4 was con:,tituled ledi en 1[ P K. wricenwoordigers. was in Innd 
al Uniiali m investigale ihe practi¢ahihty of co-ord- samegead om de fraklic,/ mendikhede vir dle 

inaling the m taltallen of power and t.lecommunica. ge,Imenil.ke 1,81.illering van krag· en 1/ekonimurl. 
ti<in reticulatien s»le.ir, with the objeet of ensuring k.,Niebenettings,10[lels le ondersock le Ginde wedesyde 
mutuill benefit w Ihe partles voncerned and ultimately voirdele + alte, party, en ulteindelik die verbruikers. 
the wnsumers. The work o[ Ihe commille, was mostlp dairu L Ie put. 
il/ne hy arreondence and J.faclory progress can 

be reported. 
Ihe U.M.E. con„dered the niatter in February. DE V M.B. he( in rehruurle 1971 die aingeleent- 

Ig71. und der,ded (o support the prole[ in principle licid oorweeg en be,]un /n die sauk in beginse! le 
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on ihe basis of mulluil co·operation and provided selm / die voorwaanles van ondertlnge ·aine„crk Ing 
no nionelary or other burden L. placed on the local en dat /en geldelike of ander las op die plaashke 
aulhorities The compilation ot a de of practice ax besture *plaas word nia Volgens aanheveling van u 

a guide w local duihorities wa, al,i, au,horiged hy Ditvorrend: Raad. het die V.M B. oak die op,1/ van 
the U.M E. on the recommendation of your Execunve 'n *bruilskode on, as leiding vir plauslike be/lue le 
Council d" 'mitia 

A number of /101 4/hemes have heen Munched in 'n Aantal proefske,na,s is in die Republick ·.an 
[he Republic in order to Fain experience on th„ work slapel gestuur len einde ondervinding op le doen 

and g/her information on which to bafe the code of en inng'ing In le haine! v,r ille sarnestelling van die 

prn.ke gebruiksk/de 
I[ i, expecled th/[ Ihe corie of practice based on Daar word verwag di die gebruikskie gegrond 

the practical experience galhored from the pilot op die pr/kiese andervinding gehaa] un dle proef 
schemes and in accordance with the principle. app· skemas en in oorcenstemmIng /ne, die beg,nsels deur 

roved by The AME.U. and the U.M n will he die V.M.E.O. en die V.M.R. goedgekeur, by die kon- 
available al Dhe convention In Cape ·rown. wns,© in Kdapiad besk/baar sal wees 

G. C. THERON 0 C. THERON 
Convenor Samereeper. 

L.N.I.R. ADVISORI COMM[rEEl' FOR W.0.3.It. ADVIESKIMITEE PIR ELEKTRIESE 
ELECTRICAL ENGINEERING INGEN[[:lJRNIESE 

This committce. under ihe cha.rmanship of the Hicrdic komnee. onder die voorNitterskap vun 
ii,¢·pres,den, 01 the C. S 1.R , is con,lituted from re- d,e v,se.preslderl: van die W.ANR.1 ganlgeste[ ult 
pr¢·yentallves f-1 I numb¢r of ninonal hodle* 11 vencenwooldig¢rs van 'n danial nadonal. or'flf]Nble, 
nicels once per ye,Ir in Preloria [0 can..r repors Die konmee =/der een keer per mar in Pretoria 
from th¢ C S.1 R. and make recommidation, to the om veral= var, di W N.NI.R te: Dirweeg en aan die 
Coll·i] 0/ pro... ..ch In.Ject' Raad aanbeveling, len opyigi: van bs- migde lid"„5 

in/pro],ki le mank. 

Much of Ille Mrk if thi, 1/,limle J: for defence Bal¢ van dic weik van de Insitul,1 1 v,r ver- 

purrose. und [hu. confidemial There k. hawewer. a dedigingsdoeleJ/des en derhalwe op die /elieime 1/ 
vcr> active power engineering department under the >10 derarientent Vlr ,•,aarstroom ingenieunwe„, on· 

leudership of Mr R B. Andor,on The) are v.flk il:g kiding van ninr. R. B Anderson. 1, egler baic 
Ing on wrihing problems, ·.0,1 111.rnia[ ionduetivily, allief Diar word gew¢i k aanaarding,·probleme. ler- 
surge voltuge, and corona on C.11·V lin•. prolection nilise ge]Mding van grond. m<,14[,an,ung en ,(ruling 
on 1 I kV [,nos an,1 lighlning Mr Ander,on „ ,1, pres- op /4[ra hoespunningli,ne. b:,kern,ing van 11 kV 
ent Chajrman of the C.I.G R [ working group No. 33 lyne m weerlig Mnr. Anderan k tans voon,Itier 
on ligh[ning,ind lighlning counter, an die C.I.G.R.E. werkende groep N, 33 op.•erl,g 

In weerligle]Iers. 

Many enquirie, for ax„stance .ind infulmation 1111* rine om hulp en Inll,ling word per 
are de/11 with bi [elophime or correspondence u; the telefoon of brief afgchandc] Jan//.sien die oplessings 
an*wers are readily /vailable The inilirille •ould maklik beskikbaar 15. Dle Instimut sal voor·,telie vir 
welcome suggestion' for future reMearch programmes tockoninge na,or,ingsprojekle verwelom en dic kan 
und hee '.Dutil be for-irded to your zeprexentative m u verteen"ord,ger gestuur word 

De m a shortag: of resea,ch pe„onnel / che Wcons 'li lekerl *un personcel vir lavor,•ing b' 
C.S. l.R a number & Rd had lo be temporarily dk! W.N N R. moe, n aant.,1 projekle [yde]Lk „gle 
sh:]ved w *h/u word 

We /Im, wish la record and :dd our congralu· Ons wi] di[ Mitch en ook mnr.JDN van 

lation, to Mr J. D N. van Wyk, wel[ known w W>k. w. al•n le,le bekend Is vir . Lu|humnde bydrae 
me m bers for his i,ut·:hind ing contribu ii„„ / A 'VI F L] by V M [2 0 ki,Mensis, Melukwen, mel » Instelly 
Convenions, milt hul, appoinlnlent aN Durclor of tile 3. Direkleur van die Nasionale Navor,in/institui,t 
National Electrled] Engineering Research ]Mdicute vir Clekiriese ingenieurKwese. 

G C. THERON G C. TII[LION 

Repres¢"u ve. Vert¢en"ordiger. 
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ITANDING ADVISORY: COMMITTEE ON PASTE RAADEWENDE KOM[TRE VII 

ELECTRICA[. SAFET¥ ELEATRIENE VE[1.IGHEID 

This cemmittce, under the ch:ormanship N Hierdle kinee, mder die vi•i"'Lap IM 

Mr Middlecote mods from time to ilme lo deal •ith ninr Middle:Die, pergader Deriod,ek ou, aand,g te 
urious aspects o: clectrical safuty such aN the appli. skenk dan ver,kltlendie a.mleteenthede v:in :lekiriese 
cation of earth leakage relays. faialitleN due 10 /¢e· veiligh¢ld soox byvoorheeld. toep„sing van .in/[ek- 
tricity and oihz, safel> malter&. reE noodlon/e on/]ukke weens die gebrulk van 

elektri„kil cn ander veiligheld/..laore. 
Inder the chairmanship of Mr N W W Bennett Met m N. W W Bennu van di¢ S.A B S /6 

cf ihe S A.B.S., th¢ commile¢ is al,0 closel, associ- ranitler, welk de knnulee wk nou saam rn/die 
aled wi[h 1.[.C. committe¢ TC 61 - safety of house 1.2 K. komilic TC' 61 - 401]igheid van huishoudelike 
hold electrical applia]=s. which was Me / the ellktri- toe.le - Wai eon lan die loo:Al Iii ..4 
largest and mos, active commilee, al the IF..C Brug aktiewe komitees op die LE.K. iergadering In Bri 
seIs meeting 1971. 0 [97[. was. 

11 „ in South Africak interat to follow u, cloxly Dit 13 in Suid.Afrikaan„ belang Im sover plaa'- 
a& local conditions will permit, m our own National like 8/unde di, moontlik inank, d|/ 11L•nbevolings 
sifely specificalions, the recommendation, or LE.C. M dic 1 E K. in on.4 eie numn,zle whgheldspebifi- 
Manufaclurerl irc wel] represemed at illese Ineed'ri kages na te volg Vervi,ardiger, word ierk b> hilie 
und it is important that con,umer organi.x,inens :ind vergadering·, verte©nwoord,8 en dit 11 belallrk d,a 
parncularty the AM.E./. must take an active p„, verbrulorgi,nisasie, en die V M E.O. 1,1 heMander. ak 
in the discu.tions and keep #eli informed on these Iici aan die he,preking, ul deelneem en op hoogte 
requiremenix and specificatkin·. moe[ bly van d,e vere,sle en dic spe;ifik,i,]es. 

These new safel specifications 'Ill be in Iwl Die nuwc veiligheickpes,rikil•,ic, Sull m [wee dele 
Forts Par[ 1-ge[leral requirement# and Part I Ier.kyn le! I - algemene vere':tes en D•el 11 - 

additional requiremen„ for·.pecif„ Upp]Lan/b. b>konistige vereistes vir bes/ndere toe/elle 
The exisling compulsory specifications will ulti· Dic bexlaande verpl,gle Nresifik.isle• sal uile,nd- 

niately be withdrawn and replaced by the new safet> Ilk ontirek en deur die nuve velligheid.palfilkasich 
recification{,/ mpang word. 

G. C Tl IERON G. C. THERON 
Reprcnsentati'c. Verieenwoordiger. 

SOUTI AFRICAN BUREAU OF §TANDARDS SUID-AFRIKAANSE BURO V[it STANDAARDE 

A. NATIONAL STANDARDISATION A. NASIONALE STANDAAR[>!SASIE 

During the pcri<d unler review the following Gedurende. die ver/agt>dperk wis dle volgende 
cammit#, on /hich repreentative of the A.ME U kon 00% wadrop '.erteenwoord Igers van die VMEO 
serve. w. re ae'le dien, aklief 

t'.Imic and '1/5. insulators for overhead im wilh Keramiek- m glasi,01/ore m hogron/q· Iyne mel 'In 

/ nominal iollage grealer thi, 1000 V. kempanninK grnter a l IN) v : 

C. I omha.d and F J Sulter -Documen! fin., C. Lonibard en F. J. Sulter- Dokument is deur 

hed b, ihe m/mittee and being prepared for sub· dle kinmee drooi en word vaarbere, m morlegging 
in»Joi! to the Council of ihe S.A.B.S Jan dic R.,ad van dc S A,B S 

Ci},th· of practice for the control ot ¢!earoslatic hai· Gebrnikskode vir dir beheer vali eleldro//& 11,0,•re 
ards in dmae/hed,ing and qimilar locations and Code in na,kiese· en hooritlelike kikale Li, Rebruikskide vir 
01 Pr""re lur ihe ins'allation. wiring and use of die ingalleril/, 1,/druding H *bruik van loermting 
el/ciric„I equipment in anaetheti,ing and similar in narkose· i•n Ki}orgel,ke Inkale. 
loialioi. 

C. A Ar,derson and L Fle,cher - Documeni C. A. Anderson /11 1 Fletcher - Dok/ment 
bring p,/pared for subm,·.sion t, the Council of the word vourberei ur voorlegging aan dle Ra:/ w die 
S A B.S. 5.A B.S. 

/ Impact tri„/toriner „,bstalion, for use in pul,li hompakle trans/ormati,16„litailes vir *brulk in open- 
areai: bare gchied 

P. j Boleb. NI [ Biyack, F. de C. Preti,riu, and 13 1 Bole. Il. 1 Boyack. E. de C Pretorlus en 
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R. M. O Sim/on - Document hein, prepared fur R. M. O Sm,/:in - Dokument word voorbere, w 

comnienl konini©niaar. 

Compulw> specification for nexible cards: Verpligte spesifikabie vir huic,ame ke,irde: 
G. C Theron and F lumbull - Documenl G. C, Theron en r. Turnbull -· Dokument deur 

finalised by commite: and bang prepared for komile: afgchandel m word + afkoniliging voor. 

g.w.CIting berei 

Conlactarb : Konlaktors : 

E. van Jaarneld - A furlher mccung to be held. E. Nn Jaar,veld - Nog 'n vergadering moct bele 
word. 

Copper produL. 'or electrical condull. Kgr-plodukle + eli·ktriese ge]•iers : 
G, C. Theron and A. F. Turnbull-The projeci G. C·. Theron en A. F. ·1·urnbull -Die proiek is 

1» been split into *hree specific.mons: the first deal· in drle spesifikas,es verdeel: die write handel met 

ing with bibbrs. 1he second with winding wi and stroomgokiers. die tweede met winddrnad en die 
ihe Ihird wich operhe,d conducion and has been derd: met bogrendse gelciers, wit zingebrei is om 

expanded lo include aluminium. New documents are aluminium in [e Shlit Nl,We dokumenle word voor. 

be" prepared. berci 

Di/ribution tral'§forniers : Verspreidingstramformators : 
1. Bo>·ack and F L Knobel -further me:[ing, I Boyack en F L. Knobel - log vergaderine 

1/ be held. sal gehou word 

I le/rie itores and hon,lates: Elektriese 'owe en warmplaie : 
W. F. Cronje -Aturther meeting m he held w. 1·. C.'e-Nog 'n vergadering moc• gehou 

lord. 

liked electric itorage water heaters: Vasle eleklriese opga•rwate•erwarmers : 
A. 1, M>hurg -- Dowum¢nt being prepared for A. J Myburgh-Dokument w,ird ,ir kollimen. 

ci.i•]nienl taar poor be rei 

General requirrn"/s for the safety of elearkal Algemene ve,eisles + die veiligheid ian Elek,riese 

appliances: to•telle : 

G. C Theron-·Part I. dealing with the /neral G. C Theron - Dect 1. wat h·Indel oar die al 

requiremenls for & types of ele/trical appll,Inces, b/, semene vereiste• vir alle lipe!. elektriese toe!,lelle, is 

been tinalicd bv ihe com/inee deili die knmitee afgehande[ 

Immersion lieate' : Dompelverwarmers : 
A. J van den Berg - A further me/ing to he A. J un den Berg - Nog n vereaden,/ mael 

held. *hou word. 

Immersion t>pe Ihermostats lor 'ectric 41.irage water Dompeltipe·termostate vir eleklrieip opgaar·nater 
healers : Irwarmers: 

A. G.rber-A furlher meeting t„ be held A. Gerber - Nlog 'n ver/dering moor gehou 
¥,ord. 

Impregnoted p/per ;ng,lated el•·tric kables: Deurdrfnkle papier-geisoleerde clektriese k,hels : 

G, C. 1 licron and A. F. Turnbull-- The docu· G. C. Theron en A. F. Turnbull - Die doku- 

ment.4 wire finalised and prinled. The new ,/cifica· menle k &011001 en gedruk. Die nuwi Fifit:,Kie 
M combine, the original two specifications for paper kumbineer die aorspronk I]ke twee spes,fik ,•le, v/ 

insulaled cables, ripier Reix/leerde kabels. 

Insidalion co-ordinalion : Ko-ur,linnile van isolerifil: 
I. Boyack-Do: unien, helne p,epared for com- 1 Bovack - Dok unicni wor,1 vir kommeniaar 

n•ent v' 1,rberci. 

1.il,hl dimn,/I : ligdempskakclarc: 
J E. Hiydenrych - A furiher nic:ling w he held J L. ]I,Ddenrych - Non 'n vergadering word 

beld, 
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Non-rneent-raming line Intrilws for owrhead power Nie.stroomdraende lyntoebehore vir bogrondse krl. 
lines: lyne: 

A H. L. Fortman - Amendment for approval A H L. Fortman-Wy,qiging ga,n vir goed· 
by Council "t b.A B.S keuring van die S.A B.S.-Raad. 

0,m therm„stat. ior electric SIO¥es: Oondiermos,ale / elekinese stowe : 

W. F. l# - A fiirlher meet•ng to he held. W [7. Cronie - Nlog ·n vergadering word be!6 

Part 2 ul th,· code of prailke lor public lighting: .Deel 2 van die gebruibkide vir openbare verligting: 
+ Tu riliull - Doe wmen, being prepared tor F Turnbull - Dokumen· word vir kommenluar 

comnient. 1{'orberci. 

AC iu/late elettric cable, and /uble cords : PVC·geisoleerde elektriese kabels en bui/ame 
ki,unle : 

0. C. Theron .ind F Turnhult- Document fina- G C. Theron en r. Turnbu11- Dokument vlooi 

li•ed and printed en ge<Ink 

gaildard sperifikalion for non.sparkin@ electrical Stan{Iaard spaitikasies / nie.vonkende elekt/w 

equip„mi tor „se in claa 1 rli¥i5ion 2 locations: menisting iir gebruik iii Klus 1. Group 2 geblede: 
J,J.Barm and AHL Fortman- Project 1 1 11'rr e en A. H. 1. For,man - Projek :fge· 

emilileted and apprined by the Council of the h,mdel en deur die R.wd v.1,1 die S.A BS. @ocd 
SA B.S. gckeur. 
bininge baliedes for ge in motor vehicles : Opgaarbatterye d gchr,lik in -Bude : 

1 K// - A furlher meeting lo be held J Kriel -Nog 'n very/ering word bcle 

119 midalion and mainlenance of ele,trical equip· Die insl.11!cring en onderhoud ian elektriese toetul· 

men, %. m..... al.ospheres: * wal in plotbare lugmengiels gebruik Bord : 

i. 11 Cumming and M. M. Sinclair-The ioill- L. B Cumming en M. M. Sinelir-Dic vergad- 
mlitee decided to recommend lo the Council of The ering hel bestuit om by die Road van die S.A.BS. aun 

4 4 8.1 thai a [ur[her code Of praCtice. 1.C., 'The k be=I dat nog 'n gebruikskole orgestel word. 

Redic,lon of Exploxive Hazards b> Segregallon. Ven- nianil,k ..die vermindering van omplottingsgevarc 
til,ition and Pre•surisalion of Electrical Cquipmont" deur af,ondering, belug,ing en drukwrmeerdering van 

he drawn up Approwl for Ihis has been granted. eletariese Locrus[Ing". 
It wi[ be notieed lh,[ the S.A.B.S. was excip Dii moe, bek](mioon word dat die S.A.B.S. in 

ional]> =ive during the pa ye„ and ihe Associalion die afgelape inr he,onder aliiof was en die Verenig· 
h id to cali on the licip / numorou' engineer rucm· ing moes die hulp van baie ing¢nicurskde inrocp ren 

b Ln order m man all [he technical committees. einde :11 ilie legnieze komitees le beman. 8 bew. 

The e: iN|ing spe:•ficalions had to be niclricaled and ainde qpey,fikiNes mors genelrifeer word in in haie 

m maily cars // 0/0,[unit> was ut,lised to bring geval r iN dair van die ge!/enlheid gebruik gemaak 
the specification'. up to date in accordance with the om die spesifikasies '0[gens die jongste gebrute en 

1,/e.: te/n,qua and malerals Whenier pgbible rhe materiale cip daium te h/ng Waar moontlik word ge· 
*4ntance 01 iliernher• I Ihe more dismm ccrures are hruik gemaak win die hillp pan Ide in die sneer af 

utili•ed but due to praclical limill,liong. the %/1,1¢/ Relec gn<rums, maar weens praktlehe beperkinge u 

burden dnes tall on che members near the S.A.B.S die groats„ 1/, op die skouers van die lede nabq die 

headquarlen S.A B S.hoofkantoon 

One exception here worthy of mention. 18 (he re Een uj[sondcring w.ti genocm moet word. 2 die 

E [le of the Standu J Regulallons where 11]e bureau herskrywe van die Standaardreful,Kies. waar die per 
-2 rsonnel haq reeular In•lings wh regional com. sonce! van die buro gereeld vergader ng mel /reeli. 
3 ms 

throughDul the count,> 1,1 Inl> the co-ordi. kom,ice, dwarsdcur die land hou en net die ko-ordin 
5 ating 

#vort is done at headquarim. IDC. Plowden cnnd: werk op die hoolkan[oor gedoen word. (/loof 
and E. E de VillierN headquarterN repres:nlalive,) 1:;Intoorvemenwoordigers- D. C Plowden en E. B. 

de Villiers) 

B INTERNIATIONAL ELECTROIECHNICAL B INTERNACIONALE EI EKTROTEGNIESE 
COMMISSION KOMMISSIE 

Since the South African B•reau of Standar/ is Aang=n die SARS die Suid·Afrikaanse ver 

the nimber body for boull Afria of the Inernational tecnwoordiger op die IFK k en derhalwe moet 

133 



Ele:,role¢hm il Commi„•en und per je relianL on slaaimaak op die onders„uning van orginilasies soos 
the suppor, 0• organi,ationg such 41,; the A ME L die V.M.E O. vir do¢)[reliende de,Inume, sal dic vol. 
for succeqifil parlicipanon die fullo•ing sher, 4,1,1- sende kurt Der,lug kin werksaamhede *eder, die laasto 
mary of participation %ince 1110 lan con,ell,lon would konvens,0 6/ker interesMant wm. 
be of int:rew 

1. The 35th Animl Meeling held in Wast„,16,ton dir- 1. Die 3/I iaarlikse vergade,4 ivvt :ip Wi,law 
during the peridd J 8 10 ,() M:1>. 1970, was arlanded vdurende die i>,1 18 0 10 Me, 1970 yehou /, & 
by five delep.,De, tran, South Africa This meeting dcur v>f ar/vaardigdes uit Suid-Afrika by/woon. 
was attenda by 1 322 dele,„IN from 14 muntries 1 322 af/vaardiyde< u,1 14 lande #as (eenwoord/g. 
There were altogether 509 half-da> •aislon. for 60 Dtrar win al¢sania 309 half,lag •essieK /r filiver 
dilbren, lechnicl[ conailiee• sub-cammittee, and skillende te///se knmilees, ,/b komilees en v¢r 

working group mectine, Sonili Africa parlicipa/d £,der],1/ 4/n die weikende groeve. Suid.Afrika 
in 12 different comm.,tee, he·i ,1,/ 12 verdiller,de kon,ilic, d,·elgeneem. 
AL the (_0Ulhil Meeling h/Id during this 8.-ng, Op die Raada/dering wat gedurende dia by- 
Soulh Africa had [he honour. along with France eenkoms gehou ls. het Suid.Atrika die eer le beur[ 
and USSR. 01 being *red from 12 nominee, 10 'zval om .am met F....1 en ..... Lili 12 
the Comminee of Action, le [©chnical ex,•u,ive genomineerde land: lot' dike kkh/kumitee '/ki' 
comn,1[tee of ch: 1.E C te word Dic /ksi¢k/milee 14 dic legiliesc u,Lit)„ 

ende komltee van dle l E K 
Mr A A Middlecole wa, al•o elected as Ch:Urm in Mir. A. A. Middleclite I nok tot voorsllter vin 
01 TC 64 El¢eirical In,tallation.4 of Auildin/, 10 R 64: ,,Flektr/se IndillhnieN in Geboue', verkin 
replace Mr S. E. (inod.,]1 who had been elected m „inr. S F. Goodall wat a, prewdenl van d]¢ 
Pres:dent of the 1./.C He automatically al,/ he· 1 F..K benoem 4. ie kiml ly ht:t oak oumma- 
came a member of the Ad•Jsory Comrnmed on 1,0/:d van le raadgewe·nde komilde vi, ved,yheid 
Safely (AC O.S 1. Thic „an over.ill commitiee (A C O.S ) lillie [6 'n oork,epelende komitee 

aisigned [he r 1/ of alising om co-ord| 1.1,|.3, M lne wal die Wilk het orn ral,11, SCC Ji]Nake die koord- 
principle' n[ ufely Jn .,I] the lechnicill eimmnit ee; in/ie van die hegins¢/ van ve,1,211/id n al die 

tegniese lomil•e• 
2, The ineeling of Tr 64: Fleetrical Iniallutions of 2 Di¢ pergader ing van TC 6,4 ..Elekirie.e I„tallasieq 

Buildings. held in Baden.na,len during September. in geboi'e" wat gedurende September 1970 in 

1970. was anended by Mr .I V Grant Baden·B.iden gehoil IN. 38 de,ir mnr. J V Grant 
b..... 

It The 36th Annual General Meeting of the I.EC. 3 Dic 36ste kiarliks. alegemene „rgadcring van die 
held in BrUNS¢]h during Ihe pcrInd 9 1,1 WI June. 1 E.C. isgrdurende 1 191 19 Junie 197 1 i,1 1•rii.sel ge. 
1971. waa alt,nded hy 11 deleg.1•e, linder the lead- how en deur 11 ary¢¥aardi#ler finder de leink·,p 
enhip of Mr A A MIddlecot/. Dire¢(or. Electrical van mr,r A A. Middlecote. Direkeur Elek[rle,K li 
Enginering of Lhe %.41 S gen]¢urswer van d'e S A·B·S, bygewoon 

AL Ihi. Irap:. 11 may he u,eful ID sketch what Dii may nou wenslik wee. m te skits wai die 
the LE C. is. I.E.K. ein[]ik behel. 

The 1.EC exists to promole [he harmoni.ation Die I.I.K bestaan „111 die aunpaulng en wiar 
and. where paNsible, the unificalion ,/ naliondl elec- inoon,hk d•e „mesneering van nasional© clek,riese 
Tric/1 +Tandards Through :15 [cchnic.•1 Comnilite,6. blandaarde le bc„order Deulr hy tegnle„ korn,lees 
/ #eek, to establish common *1LIndard, for every kind wor.1 gerpotig om genieen,kuplike standaarde m ille 
of electrical :Ind clectronic pri,duc[ 41 countries at moonillke elekinesc en eleklrunlese produlue tlaar 
present have I.FY.C. Nadonal Conim :Hee, which k te siel. Die LE.K. hel lans n.isionale komilee, in 41 
represened in Sauth Afrwa by the S A.D.S. The iom- 1.rnde en word In Sund-Afrika deur d,C SAI.S ver. 

mls,Jon 11 adminjswred 4 / councll on which all teenvi,oord,j. Die kommivae ward ge,Id,nim•[reer 
the Natimil Commile„ are represenle,I deur 01 Raad wairep 111 die nasion,ile komitees vcr· 

teenwoord,ging hel. 

The Council :IL·!egales cerlain problems 10 & [)4 R.ind delege• seker¢ problerine aan die Ak- 
€'ommiltee of Aclion comp<hedi of nine Nalion:it Com· wiekornitee he·,1/ande ult nege n[,hionale kom/ecM en 

Mic*. ejecied hy ihe Councal for a ierm of six yean -rd deur dle R.lad yedies v,r ·n perlode van M 
c.ich South Afr/:L IN d: pre,mt a member 01 412 mar. Suid·A[r,k., is Ullig lid van die Aksieke[Illee. 
Cammitice af Action. 

Due 1/ the lirpe number of IleniN on the dgenda Weens die /0/ Belam 1/1,14 op di mikely, wn 
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of [he Er,i«eis meenng which were of lut in[/cst van die Brusselvergadering wat van direle hclang 
m con,iumers parhcularly the safet> a,pect the Exe- w verbruiker:, was. in beRonder die ve,Iligheid,abp:k. 
cul.w C Am•,1 decided to send an A.M.E.U. reprion- 11/1 die U/poerende Raid beslull (]In '11 VMFO 
talive with Ute Sourh African contingent, The group. veneenwoordiger win N did Suid-Afrikaans af- 

consisted of Bree S.A.BS. members. one from the vaaro/ng ie /uur Die grnep het hef,ia,in uil drie 

SA RC .Lx represent,tries from manufacturers and 5.A,I.S. lede. een van die SANK, 4 verteenwoord- 
the A,M,E.U, delegate. iger,• win E ervaarliyers en die V.MED Arieen- 

v.oor diger. 
The General Meeting was a[tended by 1 Old dele· Die algemene vergadering w.is by/woon deur 

gate, from 32 countrm 1 016 41[@evaard:/des // 12 lande Daar wa, .iltes/me 

·Therc were altogethej I 94 half·day xessions for 194 lialtdag.sess,es vir 11 ver<killenile legnicie kenia. 

differeni technical commutces. sub-committees and ccs. mb·kom.loe, en werkende grolver,aderings 
ork:ing group mecting•. 

South Afnca was active in 20 of ihe meeting• as Suid.Afrika was hednwig in twinlig verg,kler- 
well a. in [ho.e of A.C.O.S„ the Councl] and ihe ings. 10#e] a. dle van dle AC.OS. (Raudle··vende 
Committee of Aclion, Ve]|igheidskomitee), dle Raud endie Aks,okomitce. 

I r.l 'pecilcatons ane ./. impolant for inter· 1.E.K. te,ifikric, is hlie belanyrik + imerni- 
mli,in:il 1rade and particularly / for South Africa ionale handel en In beAonder so Vg Suid-Afrika wat 
who is •truggling 3 build up ¢,por, marke[&. These Ng m uitvocrmark[e ap 11 bou H erdle €pesiflk:isies 
specifications also effect the quality of imported an· ruak ook die kwaliteit van ing*oerde artikels en Ow• 
icle·. and thus •ery d.rectly the local consumer and diret· cok 'Le plaslike verbruiker en sy veilighe]J. 
hi ,/m The S.A. B.S im very much alive to bolh Die S.4.B S wel '11 te.vlmdiye beling in albe, kante 
sides of the picture, bui ln the face of the very sirol van die pren,Jie ma.]r heL die welklike ,teun van die 
ninufa:Nurers· dell¢gation, ai Ihe*: meeting'.. che V.M E O. nod,g in die vergaderings wur vervaur 
A.M.E.L. *houtd endcavour to suppor[ ihe SAS.S. diyers .[erk ver/enw,/ir/g word, 
6 much as poss•ble. 

We al.0 i,ant 3 place on record. [he sterlind Ons wil ook die ultsh,unde werk deur mnr. Mid· 
work done hy the leader o: the delegalion. Mr Middle· dlecole van de S.1 BS. wa: die af,/ardiging getei 
cote of [he S ABS. As a red of hard work over bet. aantcken 

m.1/7 years. he ha, sccured for foul Afric:• a scal Deur harde work „,1, h:lie lare, hes hy ilr Suid- 
1 [he Comminee of Aerion / well as ihe $:crctar- Afrika 'n plek op die Aksiek.omilee, sowel as die Ek. 
mieship / 3 number of lechnical commiu¢ei Only r=rl«kai win 'n lantal le/n./ kon/le. wrower 
by Ihi, mean, can South Africa hope to innuence Lhe Net dour hierdie kanale km Suid-Arrika hoop om die 
for""lation "f internationat spectfic/nonq which are opse! van inierna•ionate Spedikasi. wal vir On4 uil· 
4 for our apor: trade. Mr M]ddlecate's opinion. voerhande] so lewensbelingrik /. te hemploed 
are aften mIled for Ln meetings and he has esiablished 

Mnr Middlecote for Silith Africa a Latus al 1110 I E.C. not to bc se niening w,ird dikwel'· in kim 
nmee# ee:nek 

his leader- en b het vir Sild-Afi ika '1 under//imated. We 'tutt,0 want ro thank him for by 
die ].E K. opgeboll Nhip wal nie undenk/, mue, w·ord me. .·ind perqonal s"rifices. 
Ons wil hom vil· 9 leerskup en persoonlike opolrer· 
ing bed/nk 

G C. THERON 0 C. THERON 

Co-ordinating Reprosentativ·e. Ko•trdinerend•· Verteenwo,)rdiper. 
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Pattern of 
STANDARD VOI TAGES 

Discussion on Th: frik)wing memor indurn will 

progress be 1//duced by a represenian,c of the Soul Afican 
Bur„Jau of Standard,. 

The pnmary requirement far a rat•onal approach 
tolhe manufaclure of ele"r]¢.1 equipmen: 1 reduc- 
[ion in variet>. Th,5. pi™ the manuffletum an upper- 
wally or taking advantage of longer production rui,§ 

9 and lh© 011. ic volume·eng relaman gim [L• lo 
bell¢r qualily at a lowe' price 

1 here are al,0 nhuous advanlages to the supply 
indus,ry pal·(,cularb as regar{15 replacement main- 
tenance and reduclion of slocks of spurey. This la 
£.ddition [o dellign /vantages 

l'he .... fundamental requirement for reduction in 
ianety is the niceplance of slandard volages. It is 

.... 

1£,·,]fore proposed Oul, In 11,: ir,Ler:sis (,1 th: power 
xupply indu,try /. Wetl /4 the manufacturing indus. 
triew of 1}le Republic. Ihe following be accepted as 

Eleeli. ..il'le· 'inc•· "· inil•,•11• c.i, ,i, lilli the /1/81 volages M the Republic and be se dc· 
,jared by the bouih Aff in Bureau of Standards. 

1 0 Standard [.uw Viltape. 381220 V itirce 
irida,I. I .. p roduci vine lur Vereen,INI' phs.e AThis is declared in the Electricity Act) 

a•re. el the • .,14¢ M.wers A>:.oci.ii,Da el Ilill.iii 
2.0 Standard High ¥0]tnges. 

ke:ir on rewe.'Ah .Ind J:'i li,Fin.·nt. 
./. 
vu•,alle 3.6 71 12 24 36 52 
k V r.in.i 

Nomi•,1 
vullage 13 6.6 / 22* 31 44+ 
kV ]1[. 

-k High•·•1 
V,41. 72.5 100 145 245 300 400 
kV r.1,1.6. 

Nomit.al 
/1.. 66 M 132 220 275 400 
LV ... 

Bri,ixh Inxulated Callender's Cables 
(fi.A) (Ply.) LId. * Non-preferred standards [o be phaied oul in [he 

Charte, Clve> Age/:ies (P[y.) Ltd. future. 

Preferred for rural] 
Enlield Cables dirlribulion ("uih Africal (Ply.) LId. only. 

O.C. Ar[ & S¤i,th Africa (Pt>.i LId 11 is further recommended that a concerted effort 
be made to bring suppI, sy,le/4, particularly low 

Had:mojec (Pty) Ltd. voli ige supply Eysten<. in line will, 1he :'bnvenien- 
Jnhnhon & PIJ|liph CallA (S.A.) •P[y.) Ild· tioned •[andard voltage#. 

Siemens (14, ) L[d 

Wilson & 1[crd (Ply.) 1.*d 

Hawker S,ildeley Electric Afric, I.td 

African Cables Limited 
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A ELI 3- E -••Ili 
Meet us at the conference 

Eddy Tarchalski (Chief Engineer) and 
Bob Middlocote (Sales Manager) 

will be there - ready, willing and able to answer all 
your questions about our earth leakage units. 

Remember the date: 18th-22nd Oct. 71 Venue: Camps Bay 

U 4 

9__ 
1 •/6 I 

1¢147 
* i> k-2, 

'11 111- J 

Heinemann earth leakage units 

' '12·A' 
EL33 B ....1•32-8 EL12-A EP12-S 



When the call is 
for cables, 

Specify 
Scottish Cables 

Manufuctureno.'Brir,Rubbe.u-I •h-lglioul Il™ Republ., in 
rherrn,)P]•stic In·.ulal,d cab[,•. Mines. 1™11]%*. 14.b•1' Bilies and 
Scoir,•h (L.bles ./ in opeltirn. Guven#ent inslalla'ions 

SCOTTISH CABLES (SA) LTD 
BOX 188 · PIETERMARITZIUAG •NATAL 
MA'lu..... OT .pER RUBBEA AND TH f RM'PLASTLCI........ts 

Head Oftee and W•ks Bo;,188Fletermail*r@ Ph-2 1521 J. neMu,Q 
C[i,Ge Bo* 2•82 Phan• 22 7•4 Smle• Clf,u- al, C•an z•d enpe T•I 
Agenls,•ornmr-•16cuihernerl,0 8-hln.ul.•••Call•*i,Cablog./ 

prinie. by Fas, liu,don Frinie' <Pt' 1 l.t'. ll Aig•le Si,•I, E.1 london 


