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Afraid of Peaks? 

.. 

4 rF¢ t-,7.-- 
If you have ever experienced the Incon any time and In any part of your network 
ven,ence of unexpected peaks you will be can be ach eved by means of. 
looking for a gun. Peaks can be shot ty 
d,sconnecting non-essential load during 
periods of exce Litionally high network de- 
mand Effective selective load shedding Zellweger at Ripple Col•rol 

Zellweger Ltd 
Uster Factories for Apparatus and Machines 
CH-8610 Uster/Switzerland 

Sole S.A representative: Farad Pty. Ltd. 
6 Zambes, Road 
Emmarentia/Johannesburg 01.2 *07 F 



Vital life-lines of Pgwer 
and communication 

Paper and plastic insulated power and telecommunications 
cables. Bare copperstrand. Aluminium wire and strand. 

Aberdare Cables Africa Ltd. 
Associated wim. NKF GROEP N V HOLLAND 

Factog· Stanford Road, Port Elizabeth, P O. Box 494. Tel. 4-5331 
Se/es Olce. Main Road, Eastleigh,Eder,vale. P.O Box 8514, Jhb Tel 53.318 
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SIEMENS 

Siemens in ciejare sewentig 

DlegiafiGk ve•en•oolig,iwnril.,loholn•glngs In i•nilioene land deur Siemensin 5/id·Affike vroie•dpalk 1987 [et 1973 

aa, u ook al gaanin Suid Afrika - of in Suidelike Affika wai / be el - is Siemens nooit ve, wee nie 
092 e kiag war u gebruik, het bes moontlik deur Siemens-iransformatorg of elektriese skakeltuig gegaan 

emans hat n aandeel gehad in die relefoonoproep of releks wal u suplek op die trein of vliegrug 
bespieek het. En asdie ve,keer besander vlot beweeg het Siemens se gekoppelde rekenaa, miskien ook 
daarin n rol ve,vul In dne fabriekeen 9/8 kanm oratin Suid·Afrika isbvna 5000 Siernens·we, knemers 

die meeste van hulle Suid Afrikaners - fluks aan die werk om Suid Airik,i te help uitbou Hulle 

ve,vaardig klein wan/ormators olielakommunik/•ie6MISGIS of gioot en klein kragingenieurs,oerus,ing 
en b d u dins in alle ve/akkinge van die elektrotegniese ingeniewswese - of u nou ook al n klein 
ee'heid lit ons voorraad of 'n ornvattende insiallasie of sle:sal nodin liel 

Siemens (Suic·Afrika} het meer as R68 milioen in Suid-Al'lka bum Wear kom al hierdie geld vandaan? 
Siemens se ontwikkeling In die varled, en in die toekoms is en woid gerugsteun deur Suid.Afrikaanse 
aandealh"als - die Niwerheld ont.u,kke Ingdo,porasie, Federale Volksbeleggings en die Ou Mulual 

nsienlikedeel van diemaat•kappy. litgere,kte ka.,taal besit 

Wrvul h hoofrol h Suid-Afrika 
... 



METALCLAD SWITCHGEAR 
INCORPORATING INTEGRAL EARTHING 
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AS/'Afft../*%, 
Suitable for systems up to 13.8 kV 750 MVA • Current ratings up to 
2000 amps o Now impulse withstand tested up to 95 kV. • Models: VSI 
-with single busbar and VTD with double busbar. 

Air insulated, with extensive use of epoxy resin N Transfer Integral earthing 
' Attractive, flush-franted appearance ' Easy access for inspection and main 
tenance ' Good cabling facilities * Fully interlocked ' Readily extensible in 
all current ratings - no trunks or joggle chambers required to connect units of 
one current rating to those of another * Complies with all relevant British 
Standard Specifications. 

For further information contact 

$ HAWKER SIDDELEY ELECTRIC A.T.W. (Pm lin. 
P.O. Box 417, Roodepoort. Transvaal. Phone 763-5811. 
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South Africa is a rich industrial country. 

Every day it's getting more powerful. At every stage, 

-·.)4.FF?t,il'* - 

in every aspect of South African industrial life, 

404%2 221- 

fill' 

you'll find Total. Where it matters. 

TOTAL. The fuel that powers and the oil that protects. 
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TECHNICAL MEETING PROCEEDINGS TEGNIESE VERGADERING - 

CITY HALL VERRIGTINGS STADSAAL 

OFFICIALPROCRAMME ROODEPOORT *rE.KE PROGRAM 

THURSDAY, 16th MAY 1974 DONDERDAG, 1• MET [974 
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Die AF,nwendingv•n•nsitie- 
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re[.r.fil.V •n' ./pannings In hill...... 
H V Ovi'rheadlinc'" gricidln/" 
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fE Hao P.m 11/ 6 'Win . 

FRIDAY,irTHMA¥ 1•7, VHY[}AG, ]7MK[ 1974 

9 0[) •.in Puilr R,],41:/]ir[ 9.00 im. 
Tea wi•• •h• Ma>•,re.. I Hil/mE[Mlers•/,Lihiedtee 
the Fll·rida 1.ke, aan b' die Florida Mee. 

12.30 di. 4./.al il.in lunchefinaICit'·Htil MILI,1.1*11:ly 12.80 * 
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The Electrical Contractors , 
Association 

(SOUTH AFRICA) 

M. ..1.'.f 

Cit:*10 

IS PROUD TO BE ASSOCIATED WITH THE ASSOCIATION OF 
MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTH 

AFRICA. 

PRESIDENT: E.V. BURTON (NATAL MIDLANDS) 
VICE-PRESIDENT: B. GILBERT (WITWATERSRAND) 
HON. TREASURER: B. WLDRICK (PORT ELIZABETH) 
GENERAI. SECRETARY: P. v, E. RALTENBACH 

Bran[·hes / Bloemfontein, Roland (Paarl). Brits, Rustenhurg, Cape Town, 
East IJ[indon, Natal Conatal (Durban}, Natal Midlands (Pietermaritz 

burg), Port Elizabeth, Pretoria, Witwaterrand (Johannesburg) 

HEAD OFFICE: 

Federated Insurance House 
1 DE VILLIERS STREET, JOHANNESBURG 

P.O. Box 5827 Telephone 834-1087/8 
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V.M.E.O. TEGNIESE VERGADERING: ROODEPOORT 
A.M.E.U. TECHNICAL MEETING : ROODEPOORT 

16/17 Mei/May 1974 

Op•ning Re,Bion - Th-• Ifi• May, 1974. Law· m, u• em L Kortliks •n te lig nor Riv,depooN I wa[ n e veol 
The P-ldent, Mr 1 C Wad« •ppnrd tir r,rneeedingg by ex•en· weet van Roodepoort lie. Dit is •n uitgestrekie are0 wAl eint[ik be· 

din, r heart> weloonie :0 el] the delewei present staan hplee,suit driedele -Roodepoort Maraisbur, rn Florida! maar 
ng, J,O.W Roaa. Open flu, verrl#inge met 9krlilesing en gebed waI nou gaamze,noer iR in wat on, eint[ik noel Roode™N. 'n my' 
The Progident: Dankil· I. big Nc,w ladies Ind genclemen in rhe dorpie m.'n be•kele bat.• rei25 j8argelede, beglaan #Ic.'n 

programme that wag rirrulqtpl '.rlie ir ••ng stated that the cr·f.eill ebed van nie •rinder lie • 14hkkrn en eersdaa' w·ord'/ gront dell 
opening eeremr. wolild he r,rried nli• hy the then Mayrt Councmer van Ha•evdew A ,ng,1/ Id*n . hu·,dige 'Eeikee. Rehwndhaai 
du 11099.. but he haq heen ele'cd ro Parliament and f. now reqi,r· kan w•rd •a[ Roodepoort in 1980 'n b•volking van80 #nkesh&. in 
edaGMa,<ir buti·mq,irew./reve.pleased.haiewithusH/l'.· 10Oh(lop£•ni••a,97000 blankes en 117000 blanke,leendie,88r 
...Dep©Ma/refuncill.rl J dells andlwil[.•ABkhim 2000 9nnde• did Honeydew gibled in ag gineerr. ls. Bogennemde groe[ 1, 
t. p"Orm the opening eer'mnny and w'[corne wow . Roodepoort. feL,]ik verneker aangeBien •u n>ngroode besk.kbaar ge•vord fet vir 

n>werhe..b./ 
Roodepooft igook beiondeigunitigge],6 ten •psigtr•an dieng·e ter· 

de luld/Weat lik la ·edtorpe I .noortreflike arbeiaBbron ia I 
hr 1,•e th. yflur '9qncla-inn wag formed to promole I. intfmt pf 
L¥,unicipa Eleetricnl [ nderta•ungBof Sou•h Afnaandw collaborate 
wirh i ther reehnical Dodi. To bring tomher Municipal .unet[10. 
Eleerrieal En/ er@ and /1 pe.lon, intere.l in the advancemen• 
and dew[opmen[ If undertakin/ / prDmote wider eonta¢t and el 
chang, of viewa, to arrange and hold ®nvention, and tech·ilial 
-E•¢irl, for the re. ing nf pape,9 and thedilcuy.ion ofsi,!urrtA,IT,Prr 
Mining m lindertakings and m Make reeorn•nendatinns n,1,[ matirrq 
reqwingcommenartion To fermhran•hes,onsi,tingnfinembe"•11. 
dertaking,withcommolintere•t Totakeeuchactl•nagmaybelawfill 

1, and e,Apedient for the protection and promoti,n of the right@ and in· 
°ia• , 

tere.•9 or member undertakng• and members These •entlernen. are 
w• high ideals you knve set yourself and [ trust that •oday•• and 
mnwarrnw'g deliberAtiong -11 help to further thege A•m 9 

i Ek ve,slan' daE die Vereliging van Munitipale Kirk+Mgitel»nde. 
1... S gring&•an Smdelike Ainka normatweg elke tweedr »i'n bgreg 

en {11{ Jrwirin-·nin 'n r.#nic•e vergade'lk<. 
Daar vaniaer ie 1 wee dee in he,•lag geneern gian warc Plet trgn,09£ 8,· 
pekle Bal die eel. dag aan die lede f.,rum gewy word •·RHT wegenlike 
proble·ne ret ele./liteits.•.•niening bespreek word Die 'rae areed' 
vo•raf mar. u gesirki.leer, vorder.nevenlae van die venkillende •ub· 
kommerss,»s liv dieopatel van•tandanrdNpeilfilkasie•encedie•p 
leiding ,/ pe)in.el, .9 w•d ./.da. ge'll. M. Bauman. die 
vi41, Pmlident w,n Zellwiger [J•e, n Switze,]and .Iln mi,re i,gi,pne 
n rol ai lewer Dle 9/Ine Zellweger het Indermeer....paiallt lip 
die af;kekeling van warmw•terve•hitten a•n Ro J,trpnnrt ver,kal. 

1 Hierdiellerusting hetdie maar.•€]ikse.rag'kt. van....... wat 
uit.lultlik onr hu :hludelke 'ebilik hes'k met Ky verhon' Rh 
ventaan d81 dit n be,parin, op die Evkom·rikenin• mergebrin het 
Diefirm•her noudie toeruBIng,verhete,datala•n-•ini, vanafenige 
p'ek in die netwerk na d e hooAraile re,ug ge.in kan wd Ing Bal 
gral la hierdip FeferaRt wil luister MIr Cohen, honfnnIwerper van 
Fuch' Elektriese Nvwerhede. n ba e heke,de frrn. in Suld·Afrika. 
Kaan ·n r€feraa¢ ooidie bevelliging van boi,rondie gpleidngs lewer. 
M•r ladd¥ die 8(ad•ele'arategniese [ngenie.Ir var Pletermarliz· 

D burg wai in 1073OPPLetermaritzburKPres•ent vanu Ve™niglng.· 
word h., i' veral be•onder welkorn bY Ins.anmien mevr. Waddy se 
famihe in Roodepiwort weon en . dus nie weerndelinge hiera nie 
Die elektriAe,•garde'imir 1·an RoDdepoort wai reeds t U km van 13kV 
•bels in die n€twerk het,.an eer,daa00 'n 28 kV •eiding grbruik em 
toeveer deurdie be*t,lar.de florina dien[afelike nuwe gebiede oor te 

ED L/CLEI J De V(Mi Itirlimill•n,]wrrfuplehed/lenbinnB....I nges./i· 
keerde qentrnle UNDER BURGEMEEfTER YAN ROODEPOOHT ./.re.el L. wei# .25tel o. dle •enki.lende 

I,FP[ ·TY MAYOR OF R.•DEPOORT 91,Anniwverl/ginghuhstan:Les te beheer During the pa•t f.nano•a, 
vear Ike olecrricitv unit c,iniumptilin inrreased hy 11.35• whilst the 

Die Inder-Bur.emeeiter. J.de Vog: Mni d r• Prell.l en lie avers.'ll'ua| inere'le ifthepas, ten vearM •aN,in]v 1025 i 

wi , clie t ,(vuelid./tuur led #I die V M F, 0, ge. lieerde [/ ThLI venr irn+, fir the mainsuppt> oflhe •urtliern area,Brebeing 
WI,ne ill:ne. .,1 hal lat my le um '11 be.(indere W....an wekem c•11/ 11/ Th™m•in@upplv cia,i*t•]f two. 1XX0•i,]tcabl.through 
namen. ons durp Ril•ldep®r, aan u a[:ral te rig rn did hi ip im te the centre of Roodeprort tii K.oofendal. from iher, thedistrLhution w d. 
•preek dat u verllf hier by ims baie aangenaam en die /•preking, he talten flurther 81 !:1 000 vi,lts 111 L97 1, 2%19 1(1+ 25•4 1,Tuth were tin,ill,hi 
1,„ir 4ul,404,1,] *81 wres, We ale Indeed privile ed co we•enme vou /11 whilerhe Tnaximumdemand wa•41 117,7 kV M,inee,die Pre•der.1 
here and ] wad hke to •]•nk your Execul» fi• me hnnour thnt this dame, en here. met die paar -rde Ls . u Indirdaad my vixorreg 
'rechmoe.1 Meeting i' bel. held here L. Roodepoort (his om yeai dle Tegme. Vergadering un dle V.M ED n• 'mpte. aptnte 



verklaar Mi Presideni, ladie, and gentlemen, It la my * uip ·0 1.4 Per.unal l feel fhar ..Iller Witght hhi.' be atiaohed m 

declaie lis meMing furmally opened faultvalue ar unill Iii)w.r fiL... linil NO% M.[Ing beeeu•, in eN The balnt· Think you Your Wori p for ¢ hoge kind and very , n opinion, the ti.ge,· ansumptinr, takey plaCe it th- loadcon · 

ter.•ing ino©ductory remar/ 1 would al iike towelconne the.un t... certainlv as far ..f,me!*tir ron.]mers 84 concerned 

Clerk ot Roodepoort Mr. du l oit. He . well known co all of 1.3 becni,50 15 Ire'.diheten .0 'llwor Artori.unrroll.tic.nd (heloweil 

be con'ribuled toone orour reeK gatherings b> reading' papor Very weight should be nitarhed m 1. ili•rr•prmdi. fault value. 
nire in have ./11 with u, Mr du 'Poit A.0 we have twii .9,]nnral 16 I .hould like to Jal,/w hriw nther 'LI,]ili, rn who ail member, 'r 

memher,i with !1* Id we re wrY ple-d to have them - there iq Mr our Branch, determine thp"ave..".1/ 
Ro,Ble. who is now livuin I'retoria, 1,•d Mr Simpson o, DurbRn. ver, 17 matdo m embers 'ink'flhe foll'.ing"fall weights"' 
w•l,Ifimr I; Un:ty power fact©' 100 , ililing 8 

Our M Qu,21-ter ft,r today 1% Mr Fortrnwn of the High•eld ...ting 4 

Rinnch nn• [1' Ind you over . him h, 'd, rati. 2 

/) 0.6 power'a,ro• 100•, inting 1 

1.8 1/ usasumelhal thefault value, area, follows 
ia, + ... · i.(14 (/1 2.h... 8,0 0 fin# un 

111(rly') 
Ai e rding to the Ine'.od described in 1/ above, the ·'average 
lau., W,11 be C.2 · 1,0 · 2,3 - 6,Ol - 4 . 0,7ac,, Ae¢o•ding w 
thil mrthiwi dr5cribed in 1 7 the "average' 'ult w©uld, howevB, 
hi,./12 4, 1,0.2/2,3.1/5,+10-0.' 

Mnr, E de C. PretortuG: Thig 9ub seclinn 92 • chink is peculiar fo 
th, Trinsiall Standard Eleetriei. ly 1- I don'· knok if thil 

appearl in any o.her Stand,-d Sup,ly Ay 111:9 of any tw'my-hulrin•s• .her provincr 
-i 

down r.. flameh" lant die be•rokke gebruil,qk•des .r die mets •al 

elekirlslteltsmeten van die Bum van Standaardo 11 neer die diP T,er 
•enLNe fout van n rete*geeen van hie.diewaarde• waarby I 
getoet06 word mag nu 2,0 . oorskry nic. DE !4 •] -n dic een kant aa' 

dll• Inflerkant 18 daard,e bepaling in hierdle 8/ndaard Elektri.iteit' 
verorceni•ge. Ek noem dit maar ner om mykant vandie gal qkill ' 

hou ehwiln••N™agmetdie Burovan/A,da,INdoinenmin:effnir E·. 
ek tie' verderi•Jk• byte voegin w.thier indie agendais, ekhetn•kli). 
hier }w ¢e .•eg IiI 

Mr. W. Barnurd Cohannesbur,J. I think at the Iutiet 1 should 
'Lakr the po.nt that thi. P prob•bLY originated from the 

Johannesburg b>·lawg and •·hen the T,angi'•1 provinee#* . 
draw up standard b>·laws the 5 i was carried forward inIo the stan 4 dard by 1,1•9 

i que'non posed war what 93 nui apinim of the weighting f.c 
ton which h•heenproposed by Mr Pretoriug and quiteeandidlywe 
can t see any ..e in rhese Iwlghtl. faeuil 

A, faral can see the only mirpnqris in n,drr loainvent i]• Ii,14•p 
tablp accuracy In Johanneshur, the mete™ purehaled are purchail 
liia:,pecification whichlay#dewna.8, accuracion fulll•ad, i·kad 
and /·load, and a Sir ace•,raey an 1/60'h Inad 

There.on fof lig ./p I. ·h. weha•etn.ygiand/rdisedi'la 
80 Am p m"" and w p frel thmt it ig egsentin [ 11,8, sm al] enT•']mil 

should not suffer and have inaecirate meter rer,•rdin' ar le,y 1,1. 
1,JlrIS 

Referring to the power factor te,t. we have taken a n.inber of 109™ nf 
domeMIi¢ consumerinsta latio• and we findth' it Is *©mningm©!• 
and more common t© have a power 'ctor of 5 •d le,8. Thia is 

probably chi reAK,It I che laige number nf swimm.ng pool mrilor:,.ir 
condilioner@. refril,epatorg and •he• tvpe nf indimtria] 08ds }•lngin 

1 618!led in dornes,i,'premiah thege days 
In actual rict. in tesnng meterE. we ha,e never had any pic},lernA in 

gettingaccuracies /5 , and ],98.ier the full rgll. of ceatithet ... 
been laid down. For this purpole we f nd verv little *e ln trying ci• 
elt'er [owei your accurl. figures .r / cry Ind accepi ./ a. u'lly 

CHAIRMAN: A.H.L. FORTIANN· VOORS,/TER beyond 8 , 

Mr l.II.11088:,Cape To* .,proeedurew•have Ln eape'rown 
we fiad some.at different to t.il we work to our own 8Upp•y nf 

QUESTIONS:· HIGHIELD BRA]•.CH regu.ation-i na nor./ .al5 •f - and-249 ar¢ural when we'red' 
mg with meters whieh are faulty Wp *c new meters in.cold•ne 

Mr. Fort™ann: Tbnk you Mr PreR dent and gl]©d -LI. 1 he S .A morning B.S requirementR. hLI when •t comes t• d™put. or 

0·ntl•mrn i„tl•er lu]/ tlleters where the conBurner •.puie•thereading, fintly, 
Dle eer•e waa• wat 0- bet. is van mn. ruge- Preto-8 wr're :lot the fina• authority the Congumer hA• the ri•ht to have thi: 

•PnlchrAtmnml e dit gnan oor die toetava#/8n mpters, ek ineterteR™dithi*coitbyanindrpend!·ntli,[hririt, Whenitromel 

An] dir Irrg 1 .Li • die meter we JU, do the nof mal te'. oF #. # ald full.load Ind 
pr,Uet. witfun + and - 244, then i' ,•mplie• with our Wlf ng 
re•[a·inna 

Imus,4DIndrather•urpm»ed'hearM- .mards.ythattheyfind 
·rESTING THE ACCIRAcY oF METERS thut thepower fact,), in dnn•pat•e•inqurner' ngLallationscan bea,!nw 

1 • Sub·eection '12, 'f the 1.. · 6[andlid Elle,riricy Regulation, *:. We $ faraR Iknow. we haven't Taken an actual•urvey, -k on 
rendaa#- the .... its pri'lly ni! ir L]nity I,ciwer f•cti•r, in fact one of nili 

··The enioner': .Ing - 0 [he em./ 01· a meter after the p•14!ellia on the -tem in thewhole™ leaning pcar factor becauseof 
te•t rei·erred to • subsect•Dr n) h• oeen eairied ©ut 9hal. I & long©..p insiallation•, but we find that thep•er facorgeneral]Y 
fin,] •nd a meter ihall be deemed m be reio•e,ing ef•reedy i' .0 010. L. unity thi I /1]I agree with Mr B.nard there that w. 

if il i. ./wn bv that test to lover· or under·regi@tering hy d.nt .e iny ment in Irying t. havel loaded method of .Bting 

™4 mon [h• *. D.H. rra-/ 41»ban) in Durhan an avep•e iif five pi cent whon *·' in IHL·,ir we a.g work to a 2•'. ec- 

dance with thea•*.aruceof Ibe Soulh African Bu-, a curac¥ limit ard tne con•umer 19 refulled le test fee and adjustment 

Sanda» forthe •sungm e•ectrial¥ The Ineten [• in accardnnip msde to the •rounl if 0ccuracy -9 ou™ide thoie limits. fn Our 

with p.ledurl/,d dowl b.....ei' ban w go flb,ut In n dffu,en' way 1 think fromwhat has been (IM / 
1 2 My d........ mete. at unit> power factor Ind Un'r, ed pre•nU' beauge we in•Iled a checked meter whth has beer 

•J' • and 6 m the rating of i. meLei, • well ag rii (U f•?W. pre'Lousl¥ tated and .rated 'nd IiI U to an accuracy of abou 
factii, and l./ rating. which comple• willhe r..lim 0.-6 we Inital] '11,4 f.r n pe,iod 'f about a month in ger.,9 with the 

SABSondei,fpra•tice Ineter tha[ ia quf•peeted •[, that the •onBumption recorded there i• un· 
and 1 8 [. i.ler 10 1/plermin' ihi ··liv.rage" •Illt. the aver/ge (lie de, actual nreinling ninditian' 1,/ the count of the con•umer': 

t.,faul./*....•/. .... power facto! and h. load ¢hana•teristics. then inde..ently the 



meter Aer it . retumed . gubje ted to the nor//1 te/, that's bee . ieaion• we change our tar,11, •he domestic tariff to I Btale unit ™riff 
de,cr bed bv Mr legs *d Mr Barn•rd. not e•en a bloak tar.ff. No•¥obviouily when Lt getst©the winteralld 

It might beinteres!•to notethaE in a 12·month per od t. 18 N. the 04,nsurne. consurnphon doub[29. h!9 aeeoun• n. ©ub[ea, when 
September 19'9 •DOctnber 1973 •here were 268 t•91*ecriedou¢ Ind as previmigly the foom chargE• trn[1• to .lav at/l e in extent B. 
only threeoftheqewereautsidethe 24'' limiL twowereunder· register where the meter's bee•• LI] for a period of ten yeNri or orp then we do 
in'-cnetothee.entof7.14' andanothenotheextent©fl154.thr notmakealveharge fortes,innhemeter WeJustreplacetheme- 
one thac wag GvBr·regi#terinK was to the e*ceni of 130' and wn [ib a matter of course. and th. of coule tel the .ld meter 
viou91¥ Bulieeted . ligh ing 

Mr Chairman, I too.ve* g.rpri•ed to.ar that power *. as le'l, a• Mnr. E. de e Pretoriu,lrotcheistroom,· Mnr B•rnar• vAn 

0,5•1 orr 'nund n Johanne5burg and I th nuwe'll fred Tnqubjecteurne Johanresburg het gel dat hierdiesub·artike[ in die Tral./.16e Stan 
of •ur con•umers with higher air cor,ditioning installa[Lons I #imilar daa.delektrimeit•eM•deninge ig eint.ik Joh•nnesburg ge gkuld .t 
te' nnd T thin]• if w€ fild th•e down t. front level we'll .Ve 'g'[ dR daar g E.kom het Ek het al lankal tot dlegevolerekkinggekom .1 
them todoq©inet]Ag abouttheir power fiemr.gr wedon't in f0€t il,? h.erdie bepali ng in d ie Trangvaa [se veroiden inge eg on wetens Uph' I•. 
& 0,6 , power factortst in deciding whetherthe me™,is registering Die en gqle wetensk,plike raan,r orn n meter te toets, :8 100, rn. 
coireettv op not, • d W. 20,0 het 

I haw 'Bervation' abllt the Id.:,bility of applving welhting' to 
the different readingq ·.Lken al unit¥ pawer fnetir. And the @tati'Irent Mnr. P.J. Boteolaeocep•rt) Ditwilvirmyrn)rkoma,Dfol•G,ts 
th• the . i •werea unlty power fact•r value represented the laigest wil in,Inikkeld maak dan :roet unB dit vir mni 'retoriuM dee Dan 

...Imptic' is open I quest// because rhe ave.ge dornestie uger 88] Dn, dit Ileen met n reken[.trimaat kan litwerk Ek Ind 

certainly operate' for the Inajont> of the town at iery low load value be min metern s foutief. gedupende diejai• Aseknou rofweig n•]em 
Ofeoune ihe percentage coniumption IN ™1· related to the town, but dan noem ek n Byfer van ,•p die uiterne 2 metels 'n liar. By rms. 

1 donnt thi l thlt this Buggeition of a 1/Ing factor./1]y daariowa¢25001)aanBIuitingq Anekweetnieofditdiernaeitewerdia ./.rants 

adDption. 1 think correct te,ting p•ocedure• and testin0 under acnia] om s© '/ 18-ai. te,]top .ir. maar pk gte. sasm dat die beletoe' 
operatir, cond ¢10. a. we do (i gufficlint •11'egual Thank wat'nmenskank,visomditbvdievolwagteneem .wilnetnoem. Inu 

Tho Chairman: Than.©u Mr Frler I don't think./. mentioned d•e gevill •vilof nr; 'n meter g€had her wat orntient . 18, fout gehnd 
wh•t >mi• findine ware with regard t© testingthe nnpter in•ew with het . vok·r. er . die laevrag •as dit ortrent minus 15' gew„ea 

ihe,: ned nne an 963**twh at were your fird;ngs .i die gumid'elde wa• d.. 0 gewe. 
oil. nrd did they Mo di•.dic mal woMi i Kekry maar rk voel dat itir lout is io kiein n> 
Mr D.H. Fraier: Mr Chairman, certainly to the extent of confir Jou lae,ing. dat mens liewern mnar by jou *viag moer toe' Maar 

*/ limit8. a• T .¥ there were only threethat were outside of the •B moet '/ beluit In·<,).]e ding •al ons 8!mal dieselfde kan toefs. 
' limit d't in thi' period thil mentioned. Ind the die test res/1/ Dit help nie 'll pen 90 t,irM en die andereen Ilit ander, doen nle. 

#/ whar m found nn rhe checked meter Pank Kan 0,» mi.kien 'n vaitebes'uit kn·of vou rig r.gkry wal ons indetoe' 
The Chal,man: 1118nk vou Mr Fra-r I thnk ac™ally Mr komq gnan den in Tran-al° 

precrin-pmblem En[qothelegalityof thistestingrne•hod I./ 
Voorgitter: Dankie Mnr Bote. Ekw•lnetieek,Mettat *w / the R A BS cnn Ihie·N *,me ll,hl o• the suble# 

Mr van der Wal¢ I ABS, '6 ChainnAn the question of the saama·.Im•81!0•goverhe.Ltdaremgoedgewe-k Ekglenieeenvan 
4,nit rintlik . 

aierage va ue on any nf thege meten. one must remember that anB ingenieurs h,r. het noi: 'n problprin ge}ad nie Ek a 
nie *t dit nie kan kom nie the end en ons doen kil£••att,/hour meter is d i a recording natuurlik binne meter. it only gi•e, •ou die perke 

value. so any lult or cmentage er- figure tha• You got for thege van dil wet /1,9 die we' nic bale dce[treffend miskien lie. 

various pointg on the M¢ale is of no use to you be¢auBe you can'• work Mr. E.H. Surtees *0]66urd· [ feel I eal under*tand Mr. 
hack on it, You got no indiea·ion wha• the pnwer faemr wag o,·pr tnis Pretorius'gproble·I,Lherp: youha•eaby LAw thatsay,thatyouhaveto period or betweel what lirnit Lt Varie, the .ding factor. etc. 80 [ 

te• a melor -Thin n ceMain accuracy You got to rele this accuracY would suggest that o. view this 54 a to]• limit, that none of thege to *omething and there .em 'obesoma•> vail/b. S.:hat hh•nk 
va.ues at Any poirt should . beyond the 54. Further, ] woald like m he Bee'Int you sholl..Li•nd re]Ate it to the most pra€cical con· 
say the 2'f i which is laid down in th® code, I ihould th nk i, fairly dition. H,Dweve• •hefun,f of ameieraltenngis,ore,notethatthists 
adequ•te one could get oneNelfin grave dal]08. with th, averaging, not really 8 tremendous problern Whe, you con- meter. what i• e g . yr•u knnw 10 miniIA ID [9 0 thererpall, to. wron,• Imean flmtly. voupmbabb· haveproDIem' 

Mr 11+ Barnard IBr8]{pam By my Ls dur net twee vrae.at opduik wi(h >01]. potenda] rei[ or prohle. 9 wilh bear# .ch aie Iikelvt© Bgrvnlgvan hi€,die teme .ee,@teene is-naannleidin,van•n•pie cluae pr... ...reates¢ e'll.... ineurac. and n thiA cle.hal 
Keval w•, daa, nie bnic meters get{•g wnid nio word al'wr actual load are.vou ioing w affect So reallv w try andrelate an inar· mitrrs nni, getoets voorhullege/stalleer war•'. rndie tweede VrnA•14 euiaevnanyparticular]D«digaveodifficultihinR Them•rgingiven - bee wa'd /,die meten Rehar.tee. om te ver,eker nadlt h.tle . Il ......• of .091 pioblern,1 feel. S© ifin the first instance 
akkuraar ingeste] i' by die t¥. da[ hulle gein•,]teer .. of hulle the meter wai K ]l. teslpd corieclv ihis fi,ure of 55 would more akkuraarhe•d nl 90 hoog i9 20• Merdie toe'* wat hulle daarvor 9tel th• caw. any ineuran· thar •ou]d be rai-d in me·e™ er¢®pt 

Mnr. lA. Loub•er,Benonit·Mnr die V.. .., in Benoni he•ong pe,hap. in extreme eall whrre we live actually found meter to be in· 
nog nunii qi)veN moeiteged,lenorn @ovee! IJ]nA,4an 'nonderwprp t. aeouratr fii. example the magnel in •ornecues foMorne rea,ons un· 
geewiltwnnRS,uninpmbl•megeenie Ekwilnr.19@,inaldie j•rrwat known . mygelf the dernagnen9•ion cau,® a metpr to run exceptional· I an' meteri metertoetie toeinreaultate moe@ walmee. wag .ar I fist R.here,·in, hal/clau•er/vourbv·la•..hall...... 
slegs - bukekan¢ die perke waa goes neergel@ deurdie S.A B 9. Ke· enmpmale the enniumer for nn in,ocuiev in a meter which .actual wlklik ./.mer ek 1.lie veel daaroor of on@ gewfine rekenalndige ty 8 -lity an the thing LK.»1 havem have,crae clau,e. goby wbtch 
gemiddeldes moe·. - oi kenwaardes daarnan rn©M he, Me, ve.dere slate; • figure fo• example of 54 but to try and bring Lt down to any onde•vinding be' ©ns ge/er dat die akkoraadheid van dile InD,eig :e[A specifie li[·le Liem . example finct,on. of ]©ad L' really not a great na nilip mr• diens nog 9/an' is .t dit vir ons eindik heelte./1 on· problem nodiI (im dit le ·4,9 I wreet die gewone verbruiker kia gewonlik Chairm•: Thank vou Mr. Sur·eeq Well 1 Think rhe iugge,tio. 
net na die wintermaande, klakull hutle melers Ls foutiefendan het'n m.nde bv Mr B•,te• that we -11 fr,r Ar ge, I deci,](il rin th 5 be referred mens 'n •t•prl van dr meter@ wal J¥ ni•et lant 100:* en hulle is to the Highve d lianch 
gew,1(inlik •lmal ng, •sgrvo.*rvan he, onion•ertom·forn on· 
*geqkilf,an'n Inirim•le R.. meler n• Rle permeter, en glo 
vir mv ek &/ dit doebewus om dle me•e te probeerafek[Ik war·t 2 
hu• mete• iqakniiafli, rn A 010 werk.ik !,ie on• hoef ©•te veel te 
bekomme" 00. kenwaard. aan daardle w.mkil in fout te heg nie rROB./8 ENCOUNTERED ]N THE USE OP LOW •N- 

Voor'ilter: Mn, /ubBer 1/, ek'onder, ekdink(lit SION CROSS-LIVRED POINETH"EXE INSULATED J' mnklikomte 
86 IiI d.arlan/tpurnie. e' wonder nfl CA 0/5.,•I ./. hoedie.elike .· BLE 

pe.·ans,Dielis. mitsda. nou'nperio•nisw•t nklag(ehetoor' Th, billi,wing pr:iblern,1 have beentenc,]untered. 
melerwa• fornefisen/(,1,1•-diemetergerceta endanpa•,Ashier· 21 The in:u[/M I is 'amily damaged and perfoTated. even by blutit 
d.r waardps van 54 gemidde d ek dink da .eint]:k mnr. Pretor.u•ge objrr™MiehnApebbles 

2 2 Thi ll/ 'll merrr nr 44, n. seve.] drum' of th. cable have 
gr* probleer ..he [.alityofourieRIi¤gmethode I wonderif- an> 

throw some 11ght 00 tb]. ampect? beiny'eceived·n ase,im,31• damaied condition from the „ne coukd Factorle, 
. Al i,]14',eveil Ihf •in./.1. prfil.ationid thein,u]•tion, d..0 Mr. I.H. He• feape 'Powl,) [ m wen· much in .reeing with Mr gral- I the /]um. lum =ductor sets in. even . relatueb 

Loubser Ovpr the veam we've ha keeping vory accurate record• on dr•Kioundafte. bare].mrnths 
the faults •·e rind 1. r e/fq, wrfound t.t ther© a. ao few t.t we real· 

24 IN l'rl•- [lisainrin,ing 1. use of this eable. can •nv•ne offer ]v now havec,)me lothr ,•inrli,•ion tha, if u jui, take BamplerBiting 
w•a:ethrnkin, intermgof reiting 104 of each -pieof new •neters, 
i,nd 11 we find :w] fault in thnie Then we Are going to Accept the Yest as Mnp E.R. dr Villie, ®aq,enburit): Net •nbaievinnig€ woord,ie ler 
lin'n aernriL•,•re wilh the stan<lards. in[elding tri regwridiginK van die 'brikante miskien 006 het verlede 

A' fai ./0 m.... 01/lumrm'.en 'B nir /. '.crned. we h.le a weA ./ dpI'll 'n hale Inng .sukkel 'erteenwoordige. daar In 
fre u[ Ri wh.ch the con'umpr has to pay if he wa m his meter tesed 1tustenburgehad•aton-Rk nhiptjiewJN•ineem, Ongefukkigkon 
Ni w le are finding. becauqe of ¢hangeof tamff thal .2 in ihe Im few ek nie hu.le pem•nlik te w•w>rcistaA,• 1•ie manr dit ]E vu myge•e hulle 
wa r, we have had a ter.1 flo nu m.pr .f oomp .i nt. and ieque'i Ar, his igop die Bradium eintlik ook nie baie an•tig oin dir saak vandag hier 
6 we n.adp. Wr will ba-v be able io keep up wi,h ... For ti ie be'preek nie Ek het vermoed hull gaan dalk Lemand hier he, 1,,k 



1,!¥hierignifwmandnie ..wirem•legalon*bly,ve€,dintehoor pr//1 im-}wor.ma.lioualummiumliebehoo*kle,ker. teen 
#[e . M,Ar ek dink dnap ig baie ande. un roy kollega• wat hinned,Inging van 'nutwerhede uit die grond uit nle, dan kry by die 
die,elfde pr,ihlpern onde,ind + Dear ia ander van my kollegog wat ontbinding van die aluminium Ek dink Mn' vd Bq kan dit m.· 
geon simn;,ntir met my h. /ir =11 hulle hel vii m.eg@ 1}·wil nnu ar· kien be-tig El wept nie of daardle kabe[ nog gebruik w•rd nie 
#andieSABS kabe[B Di•LBjoueinkuld Nouditismaklikorn Mr E.P.E. W Trautm•nn •Ladygmith) [think that weean per. 
. te I On• het I™ie gron' verWagtia:. geki,e6..·an die k.e[Gnx/t hapite, tc, livereom0 the problem with testg In Ladyindthwe are ].. 
d't 'n Keweldige groot Enal,ALE[e be'paring in d e hand werk. Veral op inK in quite n poll]•ed area And wc have to wateh very ca.efully our 
die verbrui•efi·.i,|uittn' Re k•teg. Neu ongelukki, hee die ding cable£ for eJ¢Ndytie dterieration J th•nk w• •pp)} te our normal 
an.Ii)/ uiteewel c•ble@ •h•thed with P.V e a tegt· A gimp•, megga• teit aner the 

Ona ge bruik R Her koperkabel die P V C. ge Muleerde kaoe] en cable hasbeen jaid, and/thinkth,couldperhapg a[80 beappliedhere. 
onB het n geweldige 1,1,1mp •an . kabela a[reed, weer 'h die cond with thissort of cab•e to make sure that during the laving pmcen the 
.oes uithaa[ lit bring •I .foot verl. .ir ./ mee Nou het die cahle hal not been .nmaged g. ..the alum,mum aceering or aT 
fahnkanie ges@ hulle gaan die -k onde/Dek maar bulle het in mil* 'antiot realh low deterio.•e It .Lght he .0 elaborate ior 
dipielfde •em vii on, te kenne gegee daar in Keen anderverbruiker of every houge connectinn, but for long streccheg it might help I don't 
gebru•kerw• d...tw. dle.tfde problee. hetnk Nou./. ba•e know whether [he expenence, o Ru@renl,4 we• after ¢helam, with 
gralt weet 'da. wel % le.Ind I of hulle elige op'.in' grvind the slow intrusion *ones intothe cable which perhaps only came [,} 
het, want / wat ons kon doen op hier(lie itadiwn WAS min Aekere ge· light after a few -4 a month or whether it has been perhaps been 
valle waar die roetB van die kabel nie m,led,k mei baie dmie ia nne. om already done dfuri• the pr•xesA I would sugge• thal after tlte coverage 
dit in'/ pla.* pyp te l. Nou wert ek nie of iemand anders ..t af the cable w•th goi! it •5 easily detected •th an air 91>ike and 8 1• 

probeer het nie. Ek wil net by•,04 M eint[il[ rwee grnotte' 18 Del wat Volt tneggar f©. inntanci whether there i any leakage dewn the 
on, die meeste probleme mee hel, i• die • mlrj wat on• vir hu.· gr•,und. 
hwde] ke aan9]uitin,m gebruik en dan 'n gmtir groo, te watim 'n paae Mnr. A.J. v.d. Bor, akg0,3(Mrpi: l)•e •pEBU•01:aM wdar!!a 
D[eklte byl€[ein fabrieke*eb.wh het was IM mni Die er,Gte W•92·aar verw>s a. ig'n gewnne kopef·88, kabel met'n alurniniumomhu]@el 
. die laas. w. 4.aar .il .it weq vir iny '* . dikke, .bel Die kale] ie reeda verving omdat hy deur min•onde 0,100. het waa, 
behoort pen m./1/lid •e gre nil In mi het ri•!.it daar ook finder· dAar •litirsk> illik bai® liuie was eu hy wali ba.e Kekonride.r. Ek dwik nie 
•ind. Ekal baiGhly wee@ aa iemand virmy kan inti#inggeeof nulle d houverband met die ander kabe[ wit genoem wag deur Mir de Vi[. 
enigeonde.vinding ian d.le[ het en of hulle'n ....... hit. lier, lie. want die feit i. dat 'n kabel wat 'r, alum.niumnhull hel, 

/0-ilter: Dankie mni d' ViLiers Ek het hedle monmrs In beho©rhk be,kerm moet word veral hierop die Rand waarhymoont. 
Mni. • Villiers gUen - hy het hulle eenm•al nA ae Takvergaderlng deur Rronde foop waY sure hel 
.bring enek wa8 eint]DE n: verbaas om ditte * ne. Ek persoon. 0•irman: A. u,11> I think I hal putting •his c,0•le inte A pla8tle 
wai bang om hierdie kabel tegebruik en he, ook nooit daarvan gekoop pipe which Ithinkone•rtvotnember,do, aisprotocti•emeana i' 
hie. Di• die kabe]®nde. pant&pring. abou[ the iinly wa• ot Drotectin• the cable 

MDr. G.C. Theron Wanderbi}lpar•): Onsgebiuik hee'st •an hier· Mnt. M.W. O•end*al,Alberton)· Ek voe• hee•temal •n my •ik na 
die kabe.al / mnal g. baiegmot hoeveelhed. /Ir huliaan@Ilitingl. mens€ nle graNg hierdie kabel wi[ gebruik nie, vii dic eenvoudiKe red,· 
26 m m • grootte en tot •n mA te het on, ook d ie probleem ondervind wai dat met d•e*kanrstewaarinonN n•u leween waar 'nman moet wag vl' 
Mnr de VillierA hier van 'prli·I Ek wile€fs ni'• te,ug kem na 'y punt €Owekeanew•ru,g.ekbaiegelukkigiswaitter-, ek deardie kabelge 
2.2 toe. Ek dink d.1 18 'I k•·exie van 'wak hantering van die Ubel bruill. *knog iedelike],ortanewerlng [1•erdle/•liEso•erek 

9overa066 d]¢ dip•Oeve.in• Rangaanenek kangeen prnbleem hiergien we0t in Amerika ontwikkel en •daar •bruik Ditis'/ cotafwyking 

wal.¤or hy nie die k©•te hien·al kal verhall 'an die v=/Liner lie, van wat on' aan gewoond . in .d·Afril&. lit I 'n ongepantaerde 
Wat die m van dip pmbleem •ngean, beg•diglng leur voo•erpe. kabel en in die epnte instansie kan ek nie met Mnr •e Villierg •am 
daars.m ek met .milam Die kabel moel ve.ighggehallerword Item dat daardieir,8,1[a*ie vulb,•,Ak,r gehake '5of Tmnder-lis,M 

M•armn. di• Voomitt,r. die nmhleern vanversigtige hanterinE p./ van C 'le. De ondervinding watek het is dat dit we] meer be;tand L. 
kabe & MN B. of gaan nie net ren op"/e van hierdle k.bel' nie D.t teen beskadiging 

an ten Dp•ig• van alle kab. en ek dink in die verlede,v• ons Toe ek die kabel die ee.te keeF gebruilt hit. he• ek onmiddelliK tot 
nse heelle,nal bedem• ge-!i'• deur dir mi,ni••r wat kabels gehanteer •ieievolgtiekkinggek©m dat enige graaf. p•kefwatooh a]. aadaa. ge 

I. sell' '%.nanitin./. Dil w.6•9.rnne'll' . b Bin hee grawe in*word, b kahel gal hes/dig. en ek dink dit • aan onG I]· 
»u e,¢ perg,inerl 'orn'ds 'n luil]/ hanceer en I dink die oploss.In nial hekend dat en•e +nium wat in die •ond biootgesteJ •@. 0]1· 

die verde..bfuik van hierdie kn41 i• in die regte onderng vah die m Iddelli k .1 ve.wer, Met die ge•nlg is, dat waar ek dit gebilil[ hrt, 
pmonee] hoe diek.bel ./Di1 en 'Arieer m- word. het ek plmtie@e pyll· gebrulk % win,Am. mer b digtfibusic vn' 

Tot op d[e huidigeitadium hetonsnognie p•blemeonderwni, Bul· mini·gultagieg In kiosk. he: c- ongevee, 22§1•Irdi•er op'n 96 
ke ernstige prob] eme dat 'ms van Dpinie Isom we, te doen met die ge· mrr. alurr.iniLrnkabel lim le voer •sen die min.·Rubs·nies en die 
bruik van hierdie kabel me. Ona .ansluitinD Op •Le oomMil:, LB kak* In ek dink my kolle- kan 'aar 50 •n .mmetie maak en 

R180 pei hins on al dit nie was y•r die gebruill van hierdle ti,w van .©beer ..twerk as hulle die hoste van birdie kabe[ het, en dit verge 
kab€]niedansnudit,ekernlnabyaandieR,/1-/20(Uewershot Ek Iyk met'n kabe] ing•trek in'n pla•tie,e pyp met •n gewone ge· 

voel d. dat die gebrudk wn hierdle kabel met die nodige voonorg· pant•erde kabel er dan gaan on8 nog een itap ve.der, ver,™amlik om 
/,at./ il rog hee!,emle,p:vard•g goeie gron• te kry. da• trek - nog '. koperdraad low dieplagtieae 

Vooniuer: Dankie Mnr Theron NouwhkMnr de Vilhenwaar· pyp in en dif vermeker goeie B'ding by Al die mini·Bubstasies terwil 
•ku d. 86 hv die koite van daardie 30 meier verhaa] rn# hy dll op die met •n gewonekabel•al wel gepantger • dan worddie p•ntseringaan 
pry. baseer van die da0.©p,010elde kontrall. albel kinte gegiond, maar 1•ng, die pad vehoog ong nie die g.©nd 

waar' nie, temy[ ek m hierdie .val die kabel met 'n -ie;e pyp p. Mnr. 11£ Drm,er fraarl}· Ekwil •tgraagbiet,meerinligting hi 'n ko/rdrnad intrek en verge ker dat ek ·n goeie / on ding kn· 09,0 ·0 van Mn' de Vill". Hy 4@ 4'IUId,42 ni€ vir ons wauer tipe knbel dit 
. nie, behalwe .t dll polwth'.e kruiqpkoppelde kahel Lt blyk· *]e londing . /. mens m.r In•ntlik kan 11• 

basr tnet 8[uminiumkern, 111 dit gepannserde tabel ,@ dit be@term Mr 1.Ii. He,1 fraDe Town)· 1%'edonotu*th•e•ble,•nd!,e)1' 
bulte om of 19 dit die gewone en,tel a ar po[Yethylene? haveni,experience. bui lamincne./ .gree.ith MF Theron Wed© 

Mnr. E.E de Villien i RuM"'bur•) Ek wil n ie graag die fabrikaat uge • trein*du amount / guper ten'lon cable which ig lium•lium 
.naan,nphierd».diumgcnic, ekdi•knieditimiegnw meur.ar cored sheathed with p V C. cover« alumlmium Now, obviously 

I net een 'brikalt ..die 0-61/ wit h.rdie I...panningkabel ver when yout;e cable. thal *g e, you h'ndle it with kid gloves We 

wardig. 0. ek dit reg her Bit 18 nou * Mingkabel. aluminium really have no problems at al with •hie. Wenow ue tow voltage cables. 
kerngeleier Dit isgein•uleer inet krusgek,•pe[/ polvet»[ene. •art alumimum cored and aluminium •heathed ind we have no troubles 

Na mY mening 'n hpireklike @wak gehalte Du LB....•ter na m. e,•r ,]to¥ided piu Cr•in y•UC s(817 m han.1?8 ,ables m the •ame 

:nening, a% die •andaard PVC wat on• ken Ek dinknie dit w• Dns manner %. vou41 with euper Irn,n- ca},!e Ihink it really come 
Redagte oor•pronkl.k da, die Kehalte daarvan nie na die standaard . dow' . a question ')' handl•nK· 
w-wat enagedink het nie Diti• ·naarmyei• mening Veider i• dinal Ch•irman: I think Mr. Hess *t Aupe tenmion cable • AA a nlle 
ge®nvulliaglu-ninofomhul•eli,f.eringhoe,enaman' Waar given far mole .reful handling/an ]0w yolia:ecahlp 
I iw' of mee, 'e- hei, wrird dit eenvoudig met *Itipe ....al Mnr. W. Ilarnal 4.lohannegburgi: EK he[ •Le eniKe Oplos•inga vir 
Inmekaae gew•gen wannli'r Jy dit 18, don le iydit net go Dirgedagte deptubleemnie maarekhe'l...aewat'.aa,Iaan Inr de 
wai van die fabrikante dat dic imilaile ga -1 11 endrelt,effend, dat dii Villie,•wh Ate] Thefirniquestionlwouldliketoa,k. Whatistheun· 
dien aa ·I ingi,]84•emiddel en 'n omhutiel en rantseFIn, in een en on, derl'. *le of using croa:[inked polyethylene? We li-·e been 
bet hulle /010 maar d t lyk my lit •erk nie m. uit nie 

Voor,it•r: Dankiemnr de V[Ilie,.Mvconcen forthisablewal !:r..lr:%222.A':.:'?hlt•,M''Nt'%..• 2.' 
a•une lhAl it :s a low voltage cable •nd such it R w• damaged you're unly vue m 09ing €.6,]inked polvethelene cable. i8 to get a lugher 
veny unlikily going to 0 heavy " Ing' TE' current and the reAult therm/] ratin,r out .vou, 10.......ablee We goforther oul in· 
would be no Inppii / any »wuche0 and the ewntinua] feeding into the ve•tiiations have Bhawn th•taluminiume,indconducto, or eable with 
eround of .£hly ./ .I'rurrent@. P V C. in•u]Mi,19 i' no, economical beauie of iti limited thermal 

Mnr• H.C. Dreyer 41'ani]) Nee nou ve.4•aan ek die probleern Ek raink Now in 'iderte 'chieve the 'conom> thal wewant' weare con· 
dink Mnr v d Berg van Kruger*p W vi, onB merr lig ilp h erb giderin' Kning 1 " Mil ' n Ihe e,oBBUnked poly»thelen' But ] thi'k o,xe 
1 kan werp. /8 / reg onthi': het In' deslydi• hier fulgen lude onr decide• tri ge til cro@R]inked polve(heline, you mut•t then le€ept 
pofirt en Krul,e,gdorp np dle Hor,frilweg, 41 t,lu], Kah,4 gehad LAag thar you havo m hnve an outer iheath of PVC Now our experience 
spannin'. wit 'i' a!uminiumparit'er ge!•ad het en met die kabel her with PVC Bhealling 1, thal I¢ 11, prolibl> • tough and " renintant 
.]ng pia•ie• dinNe'fdem,•likhpid /had wat mn, de Vilheninoi, m *iNpickdamaseal'teellappirmin,Jnng Filrtherrimn thili,th• 



mi••rimilienre,Ininugly and we have •arried our testwitha pick on a 11:rr. wirh him t. th>:. 'Am my i·.prirner, th,I, thus in . 11'/ributinn 
cableandwe finathatitlqnote,@AytDpiereetheouterPVC gheath. gyglem. AA digtinet from an induetrial application, • likely to deter· 
But my mam que,tion •a this: Ia Mr de Vil].ers umIngthepolyethylene minr the 'lic of n Inw .... C.1/. Al i f 'il ' An, rherr w•ld Ippeli 
in order to get a higher thermal .ting Or / he using .t for Bome other to be /0 Advantaip n havi. inGulaling mG/-1 tha' lives you a 

red,Bon? h.her therma] ratin' I wander whe•her IiI the addition'.re it 
Mr E.E. •e Vi[Iler, inuatenbu•• Before ] Angwer M, BArnard·. must •ncieale the mstallation, the fact thit You needto •nstall 

question. 1/ regard lothe handling of thecable, I thinkke mu. have I thiginapippandrunacontinuougcop.rennhwi•withit whethenn 
couple of roughiack. in Rustenburg, but I don't think any much more the end you show any ma.hal fin=Ii ad•an(ae owr the alter· 
thnn Jiny Ihi•rpl . Wer™tohandlritiiArilrpfully. P.•ssibleand nalives for low voltageduttibutionwhich are preE€ntb available Jsing 
e,en much more ¢arefuly now than we handle mw ©thercable •nd we alurninium en,dueters and perhap aluminium •heath too. 

havr nrvrr had thia problem with PVC That brin' me 'med/ly Mr F.J. Prin.. A B.8 ) i am net replying to the problem raL@ed 
I .r Rnmard'quelion My person,0 0.. 81!08 has been toothet drecll. hyle de Villie.,hutrather.r•multnf commentsm... 
PVC. isaver> ver,loughma•enal foithecoveringof acable You previmin •reken Now the most important th•ng I w•illd 111,0 tric,•m 
don't damage th. go eagny Regarding the thermal iating, thatis co•· ment n• And 1 - raiged by Mr Pretoriug, 1, his peoplelaying these 
rect Ourvery firatcom•ideration•glmentionedwascost Youwinget cablcs i. piping a. plaving with ex- problrns becauge they are 

the higher thermA' rating which is ofcour*, a]#o ver> gcod to have, in *ovingthe whole thermal chefaeterlitiel. it 1, completely diffBrant 
these clr,]en-·e times which also a'ain t- up with roit. The othet runmnK it in rhe pipe ag to iunning i( inlhe ground. Yo,lr beit one is to 
.int th•t wai mendoned Lith' if youronaseparatecoppercenduc· runitdireellyinthecoukand I•m veog'ad Mr P•tonus. ied 
torwith the able. yougetierygood earthing And that ./0 whatwe that po.nt-it Ls importar.1 to remernhe, that. Now as far a, the. call it 
doand we find that alioN ver> e*rellent wayof working. Now regar- - toughne86 of the materia], is concerned O. experien•e , that i[ 
din• churunningof the PV.C. tublng. we aredoingthat. the P.V C. crosslinked las been p•opeily manufactured, it is pretty tou/ - you 
pipi' ntlh•p,gentmomentag faraspo@Bible Soperhap•,theitocki can knock it wtth a pick and 11 ¥VO# probably jump 'wa£ 6,11 we d,3 
Ar we still h•ve at the moment wil! be we• up. but Iam itill rather know •hat PVC which 19 used Ill {wri, r•rechilly ns a n,]trr pintec 
dubioug al»Ilt purehasing any furthir stock8 of thi, cable tive ghparh. and ©9pecially - Iina pIE·MrfilyMiA Ah•th. yfili go, tI] 

Chairman: 1 am sor™ the affili«te membel of this partkular .m watch. PVC win flow under Ilfly pre•qUTO . nmhirnt and will 
aren'l here equalige,nnd ifyoudon'tbelieverne enme And Innk/the.amplegl 

Mnr. H. Rl,nar,1 •Brak,Inn)· Biakpan Kebruik natuurlik ook van have in ,hi lab. It may tak, a couple of yearm hut eventually she wi.1 
hierdie kabel Ek dink on. wag een van die elite Munisipaliteite wat Aown[]therpisnothing ./sre.ingyollicables,whAh•ririg 
./.dip kabel op g.»i malt gebruik het. Wai betref die ./1. i' dit 10/ loltage whether t.high '01./. Wil'P.V C outerpict./- 
boof,8/ lik die Weiner groottes van 70 mm.2.fwit hierdie probleme Ihealh andespeeia][Ywhereyml goteleetrolygig and i,Ag itasanelec 
v-/ troW. protection, .upt to preparelat rowe, luseagmal] cable 

Die 'lite s.mespreking. watek met diever¥•Ardige/gehad het ok oriny bit ofhArd that pre= egainst that P.Cintinne, im goingto. 
w.9 renk•e by die fal[ek w.ar die •oed • -ardig word 1/ INfurl through In the case of PEI, from wh. we know, thet 'nuld Mrt 

bnai rn het die mense my ingelig dat .* /einer groolle kabels hap,n with PEX AA far Bahia ingtallahor problen,9 a• concerned. [ 
w•t hulle ve•ardiggaan nnu uitkom met dubbel died,kte]§010•. ·Ag think it comes back /Nicall' t. the way the cable is handled w the 

gevoig dansn kan ek nie sien dat Ins en//1 val hier/' problme wAy ir ig been install.. you gor to watch JoinrinK, .i, got . wairh ter 
kal kry lie mination• it *.tiu' amb fo,inpxperiencedmen •Id ve. mportant 

Ek ge . Wa. SW8 Mnr He. gese het. hetjy diese]Me toestanc too. ig the quality of the cable you're putting in. 
waari> aluminium hoomanningskabe• inmepdie 1311 Jyhet«I Chairman:Trhank,nu,Mr PrinAff./=mment, Ithinkthail 
gri•n 1.i.ki rm '11,1 [Ina. rio N nu my argument i, dit as 'n mens eoveel qui. an in.. .t .nint Mr Prin. made 
tyd kn. Npan•rE•rnm 'n h./9panningkabel / te alt en dienodle sand Mr K.J. Murphy I Sonermet Weit' 1 just waried w say, 1 was 

nan te rycm dienhot in te vul Aodat daar nieklip en £116 1[!al,an ding sfimew,at •ninr-e• la hnar Mi rrhemn gay. rhnte geT+0 cannmin• 
. am daardio kabet / 6/kad'Ide, den kal mens pregies die'llde in Vard•,bill//k was now eosting R180 
doen op die laaggpanninEkabel. Vlr •wee •de, Eentens ek dinkdit We It Somer™ W,·9, re•ently revised our connection fee' 
heh- by in,i prn,neel •ngchnmarle word cm •ir install- van alle bnought them J.lo R!30 and we •hought fu. waap.©bablyanall 
*le - netaan te pak on die kabel in die grondtegooi nlp M•ordforSA H•wever,lha[Ut•etruecostlodav•eotherremar I 
Hulls meet gewoond woid dearean oer daardle kabel bate veraigtig te simply want 101}899 inthi# thnught andth•tis youknowlhat 
hanreer Tweedens, finangieet gaan dit jou ook bell,Al. want as IY a Idoget theimpression al timesthet electncalengineersare 90,eady. 
bietil mee. tyd g.ndeer in de in,[ailering van ...bel, gaan dro, theli 'anderdi, p.ovided I manuf•turer or gupplier eould f,Ner 
dit vir Ims'f dubbel en dwA. betaa] wanneer jy die prv• van die th#rn 8 Mmal] IlaVi• (ir ,Ippilient MH Ing on the p•111• they Hre Ml 
k•}•I vergplk met die konven,ionele kabek wat ons gebruik. Daar im i•g. Y•u know civil engineer, bui]d roads, ennitruel bridpi and •hat 
ongelul,kignpdieoomblill ngr•*46mme,walilndiebeituurvan•aar· have ,ou, and Ile- Ihousandi, millions, and no·one raige, Rr. eye 
die maa(64/ InM die molg dat 'n In•i nie*o rn/]ik die in*in, brow. and then wecomp along and we try to 9ave a few iande hpre and 
k. wal I,8 jy Airk nie enook.eweringvan dietipekle'look vin. there, and in the pNee&& we 90:retimeB drop *ndaids 
lig begigo. langerteword Danne,·. 1•86:epunt>met. vy•ingna The Chairman: Thank you Mi MurphY We'll leave th™ •ubiect 
wnt Mni RarnArdvan.Johanne,burgges*het·Thete•malratinpofa now and •e'll go on to question 3 from Mr Plrwden 
€a},Ir I dnn'I know. but I very •[dom consid-h•@. because there are 
two•therpinhlers..twoother causeewhichcauseitnottobe used. 
narne[> the vAa. diopB and the fault curren/, * thpcablewould ala gati*or, di•crimination be ob,alned betwren miniafure 
be I quch n .17*.t you -uld never Mad the cable t© it@ maximum. circul, breaker, of thermal and magnetic type,? 
]n other wor/ t'g Atill a m• h larger cable than the a¢tual Bize re· 

nnd this algo Mr W. quired helpg wheie le jolntlngor Barnard(Johanneiburg):Iwouldhketob,]eMy/n]Argeon th• type' cable • con 
midered with this qu™inn . arispirrom developrnon[ thot han been taken over th' riegult' that yol can qu.te e -'. crim 'joint th/8/ 

the vea. If we trace back •he hiatory in wry early day, in Johannea· cable• and never.me tntheli full 'hermal rating, Andyour heato·cle 
is then not •o b8d withthe result thatyou havet,asonable,nstallation burg. we had wire fuses. metal clad m the hougp and we had pole+ 

Inounted.ired fusesonthepole Frathi•wedevelopedtothemould· if you consider 'hese pilt• 
ed cal breaker . the hou' The early days we ilitalled different Hi•e 

Mnr E de C. Preto,lum,PnrrhMA'rnsm) In Potch,fltroon·. wi hive breaken. I chink the traxim,im mize •a• 80 amp we 9ti[1 had . fairl> 
been •ing ihi* cr-inked plyethy'ene low voltage,able for the past hel. wi•d fumeon thepole Morereeentl> wefounditmoreec•n•m 
twoor [hreeyears. Althri,igh ni}t fill •eiyex[engivescale We standal· I.[ t. 'Eandardtie on a . Am..crvier ca•nection which i. ude..80 
d. in (hrepilzes 190 186 and 300 mre and *o far we have not aIe amp meter And a 80 amparcui, hrroker, 1-,Mpeeli,e ef the load. un 
tri)Lible le- of purge the lotld exeeaa *i·•pJWity r• agingle·phaie HO Amp Ek wil an.uit by wat Mr.r Barnard lou net mS het. dat met 'n 
b•et,ie iorg beho•irt hierdie ....men. geen problemete gee n•e: d. Later dive].pment was m replace the wired pole mounted fuie with 
•org met die installering On' I die kabe] op 'r. bed van Band. en dit a m.ulded /'se breaker In the poland it was at thi 'age that ler· 
vord danook givul met omrrent 151)mm 9andbo·op. SooBon,16,on' Eain ..Ims ••'qi· 
het :*er geen probleme .had lie Die 'We- van ko*te en Initially we uq•d hoth nn #mp in •he no-and the 80amp•1@oon ehonomil i, hier genoem lit Nk mi hier i9 sommige van on' lede wai the pole bul with B l,ingur lire delay. a 'nger time delay tripping 
nie b-f dat kope' •e pr. nou,»r dle /2000'n 'en 1* nle. wet hierdie charaleris(ie Arill....eentlywef.ndwecouldinthe.....i'e 
1:Al werklik n p.pibie meak #rn ./[· •n. di' probleme wat get an 100 Amp bifnker 9nioday were ng, 810[)amp breakor.nthe 
daarmeegepaardgaan Hieriggenoemdeurvnmgogpiekendatditin po]e and a %) Rmp breaker on the nou, Wi still ha•e certain mLS 

.p ./ word . hoop el ek dink hulle weet Inn die laer itrcom. giving, about the di••iminati©n between these two breal. I LS 
dra•ermoe van d.r kabel • dit In ·n pyp gel@ word - dit kan soveel . gener/11. accppled thar under severe fault 'inditions. that il. fault 
. i m./r weBB ¢uff•nns exceeding Qnmething in The orderof 1.50Dam.. you eannnt ex 

Mr. D.H. Fra,or (Durban) We h,en't used thiB Mr•- of cable in peatoget Urimi• ¢ion b= I think In8Ueh case6d™critnill' 
Durban we have been •er cen*ervative perhal>s, but [ muBt,ay I •rn t.Dn •deppndent on +e momentum /Your muw• par•. and 1 think 
itill conrerned aboutth' 18' of an eanhedsereenontheoutaideofthe il wiD,ild / imp.9/le to ge' discriminatin' between eleale/] 
cable panicularly wh'n one con'iders the hugh irwiden, of mechant· •echanir•1 de•ires underfaul, •nditionN So we a• really eontining 
caldamage. However, juston¢oilwopoin™th•tneruit•me Mi Bar· ou/el- to rhe problem wherethe fault curre,i.exceed, ·,a> 1[JU amph, 
nald of Bial,pan refers to the vollage dropa• be ng the •minar.1 con· whi€h Goverload co•ti».ndsolnet- ]Lke 16[1(]... wh•ihil 
sideiation in therating of thelow/01/ledl.tribution cable and I'lud the type af fault one nught ge, on a domestic Mtallatlon 



Our feeling LB th,1 in general under thege particular rondilinn9 we cu[Ininated in i patent which waq reg]•teNd tn 1972 which relae, to 
an ge[ adequA!€ d,@rrimination ifwe u@e m.inly' roechameal InnuM improvement, in. or relating t. tripping meao, of c reuit breake.B 
ed cie bFeaker/n the pnle. th' ig on tho supp'yi,de 100/mp hreak Now. the 'roblem 'f di•¢r ..... is two powered if ome vi•u•liges 
ing with a ton, time Ila> and anam-lthereloetreal mrchnnwAI •he tilpping ·ime chBractenitica of the multi·caae circuit breaker, you 
or ' ¢herrnnl .nuMed .0 Dreaker n. the con@,mer ./ fint if al] havele oiet]Dedzone, and Berondly, in.tan™neou@•imng 

Mnr. E. de C. Prelori• 11}atehef*room): Ek wi! nir 'n hy+n• netir trip Nm. ,8 far u diNcrimination im concerned relaling tn the 
m.k nic rk /11 net •n vr8,irnel HM. mar B•rnard ¥••i Juhalie.buig. Iver[•ad zone thet mu• be obtai,ed aid planned 4, uil. cirruil 
Wal isdie rede • twee MInximbreltrn in'n Herie.. h&' I• d t nie• 1 b-eake. of d•fferent rui.. breakingi, I have len some insiallations 
doende i,m nel een *troomhreker b¥ die paal ie he en dar net 'r. w+Bre chi municipal :nam b-eaker i, 69. 8.0 8 80 An·p and •he con· 

gewon€ ske,dulg +Ae • 9>]81,•r hi dio meter.9 surn.'4 circuit breaker a BC, 60 amp, they mA· be hr-ers haling two 
MI. W. Ba.nard (.loh,lnnel,hurg): ful reply w Mir Pretorius d ffrielt nver].hhea tripping charaarristicq But ify.i .,]w.Inmi que' : 

tion. ke find in Johannesburg r,nt the mainrity r,f Inf{·inipli'ins t. Burn nf Qtandardq u silc•lention for oircuit breakerg you wil 

143 supph to con*umen. that i' dDme•ic conalme., reaull frcm th... %me 60 Amprircnir h•/Alri. that Jireaker muit hold its rateE 

iype of limited fau• on the con.ume. lod nnci nt the sam€ .grrm tinne trip,u,•1 At NIF, nve,load Hence, it 9 a>R 

0: Now if in even· c•e t. type of fault had m trip out le circuit therequ:•ement thet n order co ob'Ir, dIscriminati-on then verlo 

break,ronthep•le. LI,vouldmeAnthatourn,ndbys,affuouldhe.e· portionOhe¢urvelha••ournutki•IWOb•eaker&©fdifferentran H quired ..tend to a ve' large number . compl/[8 whieh ./. be and te•ts have indicated lai the normal differential ben,een.y. 

very adequntely ded ]1 with by the consumer hin™elf, 1: 19 OUr pO'¢Y " inunic pal incoming circuit breaker And the con,ure-'9 circuit b oaker 
give the con•uner aece. !0 the circuit broGI'r in hi'iwn rn.lei should be of the order of 20 ampefe... tneani that the municipal 
cahinet. we·re iniki·,g about a meter cabinet whuch iB individual te breaKer shou.d, say be a 80 unp and the imm 60 amp breaker 
each con»urrer and M the neterE in a mini•uh Btati©n, and we in· One a]•© has to eon•,der that the further dis•riminatinn !9 r['qlli• L. 
variably 6 acon,urnerwhen theyphone teemplaln•ha• they have thein•antaneou* trip region Hee 11 188 cale whe,rthn in•tnn'nnpous 
had B Enilure I iupply: we aik them tri c•eel€ up on tha( elr¢Ult t-ip velues of M different cli•uk breakers mi" diffei qu'fle,i, MI> in 
break•r. and f It baa tripped we agk•homtDI,•108e K and in natwa• order to en,uie that the roriumef's eireuit breaker Will TriI),ilil bof,iri• 
wesaveournelvee the ca• of having. goour and hayingto ¢10•e it for tne municipal e•rouit breaker 
Ihem In :hiB relearch whien has been dane du.inN the plit few yeAr• 1,9,1 

which c.]m.nated in the i.19¢ration I this pntent. the '*SUre. 1. Mr. D.11, Fr••r (Durban): We feel thdt there is an advantage / oircult breake. to be manufacrured combining on a con•umees RPrviC. Innoretinn I higher this particular patent er.able@ a .per/ting 
ap,city fule a, the poin• *nnectlon ta the main with a circu•t wMch does provide diffe•enl magnetic trip ra,ge9 {nr exalrple• it is 

hreaker in the ¢nnaurner; .emnigea aR . main pioteetion we don't pos.ib[' now . manufacture a 60 amp oireull breaker which could 
have three ranges of mngnrli• tri? wri|iii·, a ,Jing-f Kay 250 ui rR>, -i® .% I.fi,ulty L. getting ' Berimina•ion between th©9e two. we 

6pe©Lfy the fusing characterig•ies Im •he ehararlerL•¢6 of the to@*Und l* to 1200 amps N»if wi,hchi,faciliwwhichigavai[ 
able veu then super.ir.pose the current rating different•1 whwh iR re· 3:272••Z.t ive i]• dii,ri •argual thi•k 

ape#.{·I quired .n order .ensure dim.·riminationon theoverload •ange. 1 tuRe 
it ./. be Merled Kenerally ch' facilities or that fecu/6 are being any problemg About high • Jit Icwels, in your •iatri•iii#inn sy„tprn >ou initallaTio·•g •hich could migh, gel gume situa•iong where pmvided In circu ¢ bre,ker, fordoine,do en 

vour volt leve]G perhaps a• gert 1ng 
close to capabilliws Df the circuk oreAKer, you do have the advantage iure adeque d•scrlminations whieh a. what ™ being gough• after by 
of, b,ck·up in the form of the fuse and the conjumer. ag Mi Barnard munit.pal undprla 1,11,1, 
sAid. hasacce,i o thearcul• breaker•nd c•/ dea wiIh the marmyrl Mnr. J.D. We¥-(Pretorial:Ek.niesenav•,rainae ek•al. 
faulls which are,n h]8 0• inECA]lat]On ivel e.enier.teri t•e·.se Ek he• toetse ullgevoier om· te bepaal of meng 

goele di•rim.1 e ken krY -sen die ning'.ege 'pe el 'irremic. Mnr. Van der WeIt (S.A.A S.)· Rk kan die probleem 1-rn mn' t:pe Ek hit .vind dat Alleenlikdie besteregultateverkrykan woid Ils 'le Voorsitter. Bagi. Im dit daamp neer Ag 'n meng n ki r #k .i 
die uitltlink. die uitklink koue •an 'n strnamverbilikrr verbrrek heI. net maimetle,etipeupbnlill wnr,1 (]fritit t•,inniewitip, m.,1 w m. may 

d e da• trBk 100 ampere vertragmw pe op die paa] h· n koue van die ¢¥d wat die 9,!combfeker netioae tipeE gebruik word. neem -lit te 
nf d e 10(lan,Irrui •r Ilk teenoor 'n sekere ./.mn, e. 8.r. op hierdie koue bere,k jy 'n mit 'n 80 8.per# Ilewane kurvehydle huls],ant 

oombliklike -arde danrn/ 1,]ink die Ntr®mbreker gi• min of miese ve/ragin'Mtipe op de paa me . maai'/ 80 Impere a•n 'ir 
meer 

hulikant Met daardie kombinA,le@ ig dle be,•te re@u'.le.kry. minr combliklik vir alle hoe .rome Tnt by sy breckverm. 
Nou, die probleem •dit. asdie itroombder in d•e hu:5 [•in diein· wannier menH die termiese tipe en die magn/*pe komb.neerop s© 

I in.... 1. die i-/.e n e eligs.8 beduidend wat .yd le.wag 01,11-ie. waar ona n©u val 'n hui@ en 'n paal praat, - die nombillike 
litkI'lk pint van dal'/Bltroombreke: naby lanmek'ar I el daaris kan w,ird nie. m.aw dit .beur wei da, clie ma•pliese wrriaN•. 

tlpe part,keer v.:idie te'miese,ipel.klink of//den'. 1•narom het 
'n faut war bokan[ Ilierdie ..... punt I dan gall I twer Iri)(im 
brekera uitklink. emrede dli i. or.Beer indle ©mgewing,an 10 mill I .vind dat dll raadieam .al wees Dm .. af termie, 61 ..netlege 
•ekond. w. die Btrn©mbreker dan neem om uil te link in'/ hal t.pe •e gebruik 

Daarolstall eler I probleem wanneer 'n. veral by.ekere laa• ek likfus Inderkanr hierdiewsard. 1[8/'n mrn./celrois'iminal./.I dil 
Grog in die •troombirkeis, mits i> die inrf,rim, dir henwoarde van dic Me •tel. mer 'I 'Lid' van I do,gebled. hang dit hair af wrin dir 

stroomdra·vermul of dle ..*mwer... waarby dalrdi• in.tal 
s[room bl'jie lanpaN en ky' & die ....p k.-cq .rnn .rim 

]•.D Detrokke is, en danr • probleme •indervind bydie disk•imin86ie hre],p. wat dAar eint]1], nodlg i, i@ Dm 'lurwe ip (rek. le 
vn, die n18],simin magnetiese rpebo n •kere waarde maw I hamr af in n 

loorn w.' dielroombreker kan Ira vii '/ pe.Lode .Lf lie· der..bled, hoever lie ip.ifieke huilins.1/ e 'In . m.ar die 
uilklink. ·n meng moet I add•ionele kum• h& vii nie uithjink on Jy 

minintuu.aubicepieaffu wantdli be.al diefoin.tmorn. drilvermoll, r. 1•n hierle twee k.mvea I .e na 88/ mekaar vr ]ae atiome e. lang ek . /.0 wil ]™- Yan die ander [ede Df hulleenige probleme,inder tye maar die nomb]/ wat iy na d,e oomblid,ke waardes beweeg dan 
vind he: met die diwiriminaN,e in deard.e zebied vindjydal jounie·ui,klink•troomwordbale, baielu• Diti'waardle 

probleern •1n•staan. die Bti,•omh•eker 9ien 'n fuut = / reganisme i. Mn. H.C. Prever (paarl): Jy woo[ dai hntr clnrpe •enqdfiE• Ilill 
akaie itel en heti> die •troom laIerin die 118an verbreok woid. hy •an p•elayk hel .m ir:• in.beprkers [e 'blik .irtari••wed. leindes. Dio 

mteed, u,11:!1¤k. e• sien dit }aa,AA ir''n prohleem Dhe probleem paarl doen dic DI. In. Ind d. bail handig rim rlie ....r st'.rn 
::g 

- Bodani: dat hierdle koue waaivnn ek Kepraat het, lili be@kik breker wai in die /1-dlemeterbord Kenncntperwordeenvoudi,(te 
wac die ai lie. daar 1, min spe,ifikagieg wat daa. a ve'll// •. • 'n ve•ang met 'n siloornbeperker NOLI, dil ig nic ann m» bekend 

*9 n• inet derhale na Jou lithlin'we 'JI en die pun( waar die uilkl,nkkara•teristiek - n.troomb. ker • in ve.houding met die 
r•mbre-Minbliklik •ord moeE ·n inena,0 aani>a,in we.iltheid Glti.(imbreKerwal byworbeeldepdie paal gemontee werd•r beker 

Im te ve.eker lan, aliyd diskrimin-/ bet mact Jy hierflie pum minird.eleindeR lie Ek lal bale Inlir mi[•r inligri. in hierd e 'er· 
6ndanig gek,y hpt dal hynie punt nombliklike w8/rdes vii dir *irn b•nd Wll ht. Aseen van'in• Ke affilieerd•· ve•aardige• vironsneL •I 
b,eker op d r .nal, d./dip affi,im nal n e lili berrik w•m in 'ie aanleidin• .n •ee van hoe d•ardle uit:t]Inkeier,Rkappe vergelyk 
huia inBtal uienie. dit nwet hAnni die mak•imum foutwaampln& Mr. L. Read [Fuc. Eleelieal): WiTh regards totheque,•iona.ked 
huig·in8tal asie woes nnu dit u nle alwd moont]11, Mie 'n •er; het 'n b> the.t *peaker, i would i. t like m mention th8t bein' ai:/ciated 
hepeilite lengrr knhel wai iv van die pnal na die hul• mi)el b,ing en b with bMh the manu.a.·turerof hydraulle ma,neticiand [herm• mag· 
wil nie draaiednarmee lanpom jau ma]Girnum .rou. af te bii., go #uit bri,Ke™. tha[ 1 em,Id .bably answer his que»lion 
dia lie alty' rn(w•n,1,1, nie en dit . ·I weqen[•ke probleem. en die The trip]>ing characte-,1 won i .11 ./m cu.enT limilil 
we•entike probleem bell™an wei ook by mikering. Eli is nou onge· beeaume current hrritor really i.the inciwrect name for that type of 
lukkig •0 da[ in Auls'mirrn,teglri•fimhrekerx priiat 'n men' van 4 kilo breaker it *hould be ],iad I rrilor. A clirrent lim:tor as fai . lam ror 
arnpere en 5 kill·Bmpere en .... lo k . ampere, die rede waarom eerned is normally rehifed M fused appliance=repu have ru•rent 
on# hier [e doen het met Illeringq hogin 'n mens by 18 kiln ampen 1•raiti ..fecled b• 1/ rallrin. f the I. 
breekvermoe. maw d·ep•nrvirorimb[,kli,(euidmnkingigbaiehoer Ii·you take a hydrn,ilic magn.'ic rircilk breakerend voutak,gay an 
en - I mens dieselfde ding,aepa• bv'/ Atmomb. kere' i¥ koop m. a•,un(ec load ]Lmiter. mralydiff€re,ee in operatlngch-,te.litic9 
kien 'n atroombreker war miskien ·n hieti Le dourdpr ;0 en w•arvan die between tho =a¢ 1ht lrIpping chra•termtia of the load limlt. 
breekverm•e bAant. w•arde isdan k•n]Y· Ne,diein•Ile gevalle•r· „ much. fasier than ·hat A #e luirma] hydraulic magn/k .„cut 
doen hreaker. The instant,irpr'I•..#.hi,th •I*• are.lilar Soeven 

Mr. L. Read. (Fueh• Electrical): Thepnible,nn• fara. m-e trnuu•esav, Acurre. lirniti•raN/ci•nBumercircuitbr•alterand•,ou 
di•tribufilin LMe,im·rllerl hi'H han reil]L•ed h> InanufaLLU™rn AmiL,Jil hve the normal type ff weaker as far aM the mun•cipa[ in€omlng 
Ildriable de,elapmen, 1,1. lee. done in 111 4 particular re,peet 1™ker L' c•cerned vili w,]1 nin el,™In disenmnatien with fautti 
Re»earch whith h. taken place during the past few years have clooe to the ingtantan€,m u p range of the two breAker, 1 would uit 



hke M make A rew-mnikq rel»ng 6, wh•t mr Weyera ha-•d I ae· Verde, mnet die hu,9eiena•r'n groter verdeelhord ingit godat JOU 
tua][v Qaw the mq,]1#Rof t•s™thal •7eunde,taken aga matteFof fact tragven-iding on, Jou driefGge gebalanse. kan word in die gmt 
1 witnessed certnln nflhr trs™, Andl c•n'rquite ecmpletel¥a:ree,vitn vin 'n lr• nlil geleler k•n dit veroor@aak word dat as h bv 'n warm· 
the rnne'Kiqwing •hnt w•r .Awn frnm the ce/-]ti I haven·t the wntr,Ailinde. bo in die dak heen die nourraslis t• op horn dat iy bv 
fig/- in fr'mt of me, b. '/Lk'. from memory. I lou. d ga,that I. for MO vi].1 gnning - 4 paar:locilampe knn k7 wAr haie nadelig 19. 
as the Ihermn[ mngrwti{ r riL]it hionker 1, conce.ed, that ./ ade· iou ve.oruiker 
qua. d[•crimin,]t lin ./. 1/rlicated between the d ./min.in, Ver,•re nailele i. 11/nqill' vancingli. Inklle, Mherlwl,thner, ¥nn 
h,eeker ng In incrimi. Irenher and the other breakera which would '/ dorpabe']anner@·00"unt moedic n mens lacuu,lik niet 'n drie· 
then b the,Ninm]•rr's circuit bi€ake It did show very high leve] of Imrv[Irr. Tnnodi: iy'n werkswinke• in dir ngtriplaag aan, en lets 
diseriminnti•n, T chink le Eigu. wert up te Bernothing like 1800 WAT n mens nie mal,1111 uitgedagIem„et verloo, nieen wa• bale maklill 
ampere A,farasthe©th-vpe©fbreakerisconcerned adequatedis· gebnir i.. . J> n drieraselansluiling vir 'n peneel legee het, dan 
aimination w• algo indieoced be,weensimilar brochuresof thattype. Is die pien. arof die wrbiliker.woonlik gene' o. een .ander .ie· 
although the di=ination [evelw•somewhat lower than that ofthe f- appa.eat daerean te itt en gou jv in die omewing inf,tand· 
thermal magneric ci.cuit breaker. With the t./.hichwasihensubse houding dnen dan *al 9 vi. dat part>maal w.d daar ./ die lie 
quen¢lv done ..amiltture of the two •.k quite reasonable dis gew€rk dan moe, jy A[tyd daardle ek,ira moeite doen em te verseker 
criminannn results were obtained and ] would not go •e far as to gay dat 84 e meruning •at hy *bruik se *ing is rog dieselfde N 

that having ro form a con¢lus in from those re,ults. that disctimina· ,·.Klrd•T]y d•ar gn•n w•rk het 
ti•n ™ not posgihle hetween breakers of the thermal m8gnetic and the Laasten; maarek dink niedie inin•te nie. •1'nmenA vindd•, sooa 
hydrni,1 I m'Knetic ek neonou ge, bet die kabel wat i> gebruik cip'n enkel/seomda•rdie 

stmorr oor le dra is 18 mT,2. frrwy! 1,9 Jy 'n 3·fase • 4 aa, 4et, b 'n 4 
mm2 • Nou, di• gaan van dic nnder•telling Af uit dat die R.fase 4 w 
kabelgelasop dierindeiBbehcarlkmrdie 8·fasiversp.el ma w hi 
ligoedgebal....i. maardieon./111, nqjyinul.gl ege/nger, het 

THE PROVISION OF SINGLE PHASE SUPPLY OR T]IREI nie dan vind i. dal Fu spanning.al . daardic 4mm kabekile.-n 
PHASE SUPPLY TO DOMESTIC INSTALLAi·[ONS. •I 'se en die geutrallisgang in al te hong m a./ Imdat jv die alba· 

Ti i. •ir/'ll [rue I al 'ha' in this count. il . al ..bhled Ing d.ar het, sit iv ./. met ·n kabelbe :Ill le'un I vir 'ie .erk wit 
...LI[•E•'hill t... majifity of domelcioli•allationiaresupplie. hy mf>pt ve,r•g 
wilh ek/licii'.t.L.g]/ ph/Be. D. Voorii«er: Dankie mni. B./Ird Ek wi latuu'lik die 'Dor· 

91,elling hle w,Ing do, 0,• nor '. 11-4, r Irr, nir 'n ki,us. •1] he nie 
In }ti k.ul and pre•umab:y I .* Dther Und€rtakin• th•re i• maar om wel ncr ,fase te vi,firs'rn, unrl '.[• nAnvran@: I, king'. i. 
an rwriner»inge],ewicit> demand Homes vath more than one hot .rer en meer, ek dlnk plekke s,wng .Inhannesh/ brt ver'ker. war 
•v•Trr rvir•or Innie t.r one .ove ard ike .tallati<]n of under seker 50 en 100.1,vA ell, tiek. mi•irn anli•Ated,• nrill, Ilir gintri •Irdr 
lifirir 'put n, 0.1 hr i,Ar . nir rondilioni. unil* ™ becoming a fre· in bes,mder 
q, ril 11, 4 Irr{·n[ i Jind Tnnic ,]ften th,n not a requeit for I three We ae,unlly decided M purehage nur distribution pillnn, that ve 

phase suppl w made. Ana justifiablv £ Th : trend i, also on the place on the pavement@ we'le planned them in guch I .ay that thel 
can ..,her a single·.hage e • ..e·phage meter, 90 that wher we 
wi 1 9. lon/lue . ue...·phase probably dipending, and shoId 

T. Ina (hal the retieu•tion b done •n the basis thai sin,]e aconmimprrpqi,irr a Ihrrr rhnqr. 1.n it i. 4,inr•r mnlte-rn then in 
ph. ./.p ¥ il ./de available i.'ndividual initallations, and Borne stall a thr»•hnqr Irclri, it Will menn rewaoing th© cable though. out 
I ne& ins™]lationg rquin 'ree .hase Bupply, is cause for real at ./ .+ thi me·rr end ir wil! hp a ..le matter 
,·I),•Per,l Mr I.H. HeNN «]a,w'Pown): Yali x,> i™ a mntrorof 90mp con¢ern 

abou con nui, wilh Kivini, single·ph- connection Mr B•nard 
'rheque•irn ·g, ihm,Id gerlin,•en·,sideratinn ni,r begiven te the oom· sromn, ti, havr rx•ellv th• nppaqite wom• about the three·phase con· 
plete abilit rin nf gingle phage Aupply m demestio Installation, and nect fir Miw diBI.ibution gritemg tuie y are ba•ed on three·phaiD. ] 
anly three phase :upply made m [lab['·> kn- Jnhan•es},urg Noine ... a. had a §ing/·ph.e ingtal]ation 

with Ingle·phi. transforme. 8/d rn'llsubs 1 don t Know I they ..U 
Di®Voormitter: Dieb-nng<latdieoormte meerde,heidvan hu,9 enm or wilh rhi,or whether that haa been followed by anv othe•B 

houdelike Kragwibrakern in ons land van enkelf•ige krag vnrgien Althrnigh nur whole distribution syttem in Cape Town La beaed on a 
wofd. is moon,]Lk hepiren•lwaar three phase -re. 60 - haw 3-phaie available everywhere and we 

In Boksburg en ons neem aan inmees/anderondernerningB. is lai ..... give :inde·phil conneetionB I h./.hold conurne. 

prn•ided that ihe demand bi,ed - a fairly a mple formulai d- not n N eed, toenemende unw•,ag om e / tnege king Hoi r mit mi E•, 0, 
een waterverwarmt..elie], tne: meer li een gtoof, net 'n 'Iner· exceed13lt\'a Thi. formulagoera[>i•]UNttc-umethatthereal 

be 40 lighting poin' I. t' Ii¢h. with our € ./ for socket oub ve•arm•ng.te»1 ©f lugreeling word n•u neer alledaap en heA 
14 10 Wn ihi rain Recken, an th•t dlk,welq wArd ter.•Ir drio•sige KraN aananrk gednen. Di,! ne* weapply• 90'r diverq,ty giving u' 
ahout 9 kia. weallow for a 2.a h../re cy]Inder giving u' an . 

neem .eed, toi 
timared [old of 11 or 1_ 2 .a 

rhe fa• t4.t the reticularion le done on the basi, that single phaae 
,upplv i, mnde a-ahle •0 indi•idual in•tallationi, and gomeofthege This *rnit Inr n ilightly #vc nrin -St ca•s nf a qe 

installations require .ree pile Aupply. hu•lfitexceedsthisweh•enoobjer¢Mnrn 1, cause . re' condholwaterevlinder 
conce. 

The quegIion i'. shnuId 9erioua con.ideration nol be •en co the givinghirn a three phRse ennneenon. Now wurll iemark'ir. all oui 

c.mple'e ab.Grin' of q ngle ph/Be Bupply to comesti¢ 'litallanon: and new congume. we uge me·ering kiosks An the pavements Bo th' we 

only three ·>h•Ke iupplv have the nrnde n•·allable'" meters righl ou'side ihe premiges Thege kioills allow for 8 

Barnard (Brakpun)· Mrr die Voonitter. die mingle·phal miniature circuit Min, H. hreaker. plui lingle·ph- meten. plu' viaag wat u i, make provi,ion for iwl three·ph.e meter. wih the daar Lorreponding •a ™ n wMenlike pribleon· Ek dink ona moet meer driefa5ige 
n,ultic- clieuir bieakem. Thl we have lip tii now fivird enmplete]V lansluiting• .'e lei[ ur ./depneit . /ad•a/ •dal hulle older· 
adiqua:e wei€]dom And m©ie I]oer.e than,nehnugeinevervientha, by,ir· 'e'warme. Kan ns,t Dil pi L/t w.· u daar noern i, m.kien 'I tue of goe:, een, ma. ek IAn nie hreltrrn,11..mee Baamitera lip. Die ide a swimming bath. a.·cond,ionergand :n on, .quires .Drethan 
I ./. phri'r [[innreti,in waarom ek lit 56 U dal. met dir 2,§1.Imggnetwerke wat mer.s nou 

sedle'liweik.kani, 'nin.gr,•,1..'.p'nenketfase·kabeloord. 1 personally can'i Bee w,Y thereghould be any won about ifyou can na 

' hui. virbuntetne Alu sf...... 'llor,ttrval l/ge'eer 18 kW. give both. I think f:ne ihould do •n 

daarrond. vir'n huii, ek prna·nni,lurwin'irwe/!ike,rnbleem kiL& Mr. K.G. Robion (Eagt I•ndon): I Knnught (might iu5t tell you 
waar jv miskien .50 •f Ineer kW ni« M E·k pra•t van 'n ,edelike •ome of The * We dO in East L•ndon I • ree with Mr. Hes• ihat 

gemidc.plde ..s wat ly nnu • cal kry, Ar I. '. rn/lfage aan prouded vour ct™,ibution g>·9tern make• ·•DvisMn for e•,her sing•e· 
sluiting jou ongeveer. AR hy n .irlde elli In. ./rters het, so phase orthrer·p"Re rn"ret,ins yin] Min'rreall> haveaproblem, and 
Reavir dp51)Mx.€mmitabelphis'/%tmrmhrrker i'nArmeteT, die 1 would find R fliMe,ili m .... that eve• inglanation Mh®Id be 
he totalan die material[ ko: jau In0eve- IWI pnnidpd wir• 8 3 phn,·p •nnn•clinn 1 was i n•eresied nlio in Mr Hel': 

Vii •n drieraN, aans[u·11•K wal d pielt,le h•everlheid ene,gle kan enrnectedli'.rn'pr-wit. hruiringreguations, lul...mareor 
gurdia.k•n nmenswegkernmel'/4mrn-•48ark•bel'watioubinne lag..©hellkVn P-hapsMr Daw®nmightcaretccommentincon· 
118„rdle •elfile Apanning,·al hou, maar cit gaan lou heelwat rreer Kos. neenonwith»rxpenen••n Uit•nhage lunder*dthnttkerethe> 
ill}Kiewp] die kahola• •ulks, goedkoper 1%, kes 'n dnefa,e raeter jou n a,ie sa feb· providing single·ph•e c•ir.nechon5 Ir eonnected .... 
Rr•) in p]• 'andle 'lhar. '1• enkelfase me•er enieuitroombrekern order .10 k.a We ./ p...ing an underground sylem to meter 
RW,30.n pla«Mvanj• RI.60 Am'• men,dil ophlerdirhasig werk, dan pi[]arq u.ing •1n•y rw' conne•tion' from each meter p'Har, the. are 

kn jy dal n aanNIuiting goo' hie•die ' ongevee gover . die placed on the bourdarie. between the two holes. and it . .im· 

nlalrrina] nangun, 22(, duu,de . 'n entle[fate·aaniuinng parall.N· a q mple matter to p-de either ' 9,r.gle phase or a three· 
A*. I. nel d.l a'. Brak.liprvang./. b....... dien8· phi, rclnectill 

Ine elke iaar ler waarde va• nn•eveer R."6®. w•ar-9 die You rray I inlerpate• io k,•w what we ¢ha•gr fur a Mingle·ph- 
maler.811/mid ongele: R. 000 is, dan I.. 'n driefase·le'.1 conne¢non , [he boundary. le ./ charging ./ prnvidng for a 

teen(,ir n enkelfases:eINe] on,leveer RS Ono 'n iaar meer. sir.de ph'Re conne"ion one -uld sav Ip to 15 kia. Ind for a three 
W •r Jy verp.igte anrdlemviling het. - ]4 hv •n Bral,pan vind 19 pha. conne'In from perhaps the inme point for a load between 15 

dat die loste lar die nardlekrele 3(r f duurder is as die van 'n enkel· and 60 In -R[20. which wrhaps gi-snme idpa of the differ™e in 
'Re co• ·0 which the conMurner would be put for the three·phage co•nee· 
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non •s Mmnpa-ed win, the Bingle·ph-. But the ho•Mant thing 2.1 5 

be'ieve. to provide a g... .mthe cha•geover which the conNumer 
.nuld have m do .. ... as po.ible In your diBtribution ...m H.A.B.S. COMMIVreE FOR STANDARD SPECIFICAT]O' 

The Chalman: Think you Mr Robs. The immediate iolution 
anyway {9 to pu• m Dual ip.i..... a q>*m *re ihis changeover is easily done It ig s.m/timel nece.ary lo have dwal ...dards during the 

Mnr. E.E. de Villi,·••. IR,i•tenbuiNI F,k he· mi»kien nle mr•n ge chan-wer period from the value, Bmecified by am old 81•©ification 
./.r 'Le, n.ar ek dink lie enige 'al die .ker. hit .pes'll I tfu}s• 'pelined / a new re.·/l ooe. Oeneralv, the lA.B.S. 
rieldinK gernaak van die baE,o,e rede wworn daar oolgegaan LM 'n tendu Iii prefer hav[• oM gpeelflcatiDn a, all timei. which view i' 
1,lorni'nre :elede de•. mea.te mum,ip.telt##ten' enke!· silppor./. 
Ii. linnalilitings nie lit ispatuuitikom die balan, Bow, Ir,M.lik 
op jn, ..•ner reg te .u 9 dil ]*I nningkant Nou kan / meld Mr. A A M[ddlecote,SA B.S ) lamtaikin0fint JU8tt0 flanfrthe 
dal vrnroi Jare oeekdweerstemantindle rouni,ipalediensgitom het niatter herauie I think there might be iorn, mi,understandu. 'rhere 
in .... was mee*.an die grooiste gedeelte val dieou ..mei ison!, Dneqpecificatin nie minutea ipe<ifi•ation G published in the 
dne.fale */4.iti'..dien. Ek kan u versekerdat dit vir ons ja.e,te. Ga2ette rhal giheonh,9pecitication.Bul]Can Geetheproblemithe 
neen, het e. die ve•ruike• se L[•btalla,Le·: U L¢ te sort€er socat die d•le· pmblem isT g.11 le take. Imple c..of' P.V.C cable. Ifole reviles 
f•Res in plke th' initall.#./10 Kekoppe]• bvelke hul, dal ly'. mnte uper ifi,·lition Ind the thieknesse, of mu ation or the copper con· 
./ ball, the k©nk'.Openke] .ehet ductorn j> meriat aD%5/ner. tot'/baiegroo' on s a pod example demand a new spec]fica· 
malediehefindieha.ornioubal.....hou Wator.sneuwe]0©k tion. That = ca•on U wnrked up to i15 finalityand on adue,lay 
doe•, I. ek d.k dit in die b.•e praly' op hierle ..... .dallok aft. being»sedhya.unci[.it spublishedint/Gazetteand fro. 
om .-4 -dB hier .0* was, iou **leni•stelge] so th•t d•' •here {,anll in te ./.1 one •pelificatun Theother Jy fme cea,eito exiBt 
e.igeveebrlikerenkel .drie·ful'kan geesond. veel moeite.koate and . prildicaed from •he liqls But now thi• i• 8 practical problern. 
A][pen[/ dle u. onderings gee/dan wel drie faas. On, het hee[wat because >nu] ean't 9udden[, go to An Indust™, and say. al•right, from 
*alle•anpmonew. omspe.ifiekeredesdnefaa@graa'wi]/ Mondayynu makethenew Nowwhen L•cornaloproductsthatbear ne 

orn Rf]Ilsi fick 4* hu[]e vingdoeleindes nie, rn,larom drie·failge our mArk. Ihmi, ea8ily dealt wlth because torrui we negotiate with the in· 
tinF. nAn W d.yf. nno}re dan woid die dne faas na die hmarsien. d•4100, di•i,• exAting stoel[6, chev have got component• which we 
mnar al'penlik die *exifieke fae virdawdle *uning, -d Ln die hu,5 can'trKper€1•ern rothrownwnv •ndatimel;decided,Rhall we•a• 
ver•.pre, M al die anderdrie· fazes dan na die betiokke zoeruitingof dit six mo•ths, a >ear. depen. .Dn The product and after tha• duedate, 
Mi »wrmhadtoerusting 19 of 'n werk•winkoltile of war 0011 .1. ek diring thar peind wai manufalluiels supply¥ the pfoduct •ith the mark. 
ger.trresseerd it k ta the .wees vanoggpndom ti hoor da' ·]ohanne'urg whether old nou van or in the r.pw Thi, is the only wav it can be 
h,111• ADampere toevarr. of itmombrelteT hy die paa] gAan nou 'n 100 done So it Ls cnvered for a markholder. For •yone who dnee'nt make 
amppr meArtrign.die 80ampe•e Ln dielluig behot. AsekregonThou to our mark ]R Lt I matter of prival agreement between a p...le 
I " spker n. u 'l iele 'Impie i.re ' reed' dat hulle 60 and ampere ge· a mnn,!facturer if he Aa),9. 10©k here. Ieal, supply you withtkul 
.. rr dit log Krout .noeg vind vir nor•al€ doele ndel ..al bail bili ] can'l 1•,ppl> you to thr now specification - you bu, it at yourown 
./.guil hini wt die .14.nnest//le L.genieur indaardie verb'Id r'Qk Inin'themadeanannnal fule Wherewehitac.e. op an{lone•,11 

dhe ,1,imbli'A doen en #t hu•le . die tee'•Tn• be©og en / hulle frige lile up I ver, inti,i:At• 11™· I.. we g.. In .ally change 
problemevooisie' ivanid,i9toir'/feitdatiou*delingdieper•oonis di•rnall/*qome:hing, and the ..texample jean giveyou would be 

t he va' m•a' die #I .nge' vir die ge,ruik van'n kommod teit -s new world wide plurin 'oeket L f we accept i· Don't be mialead - 

lektriltri: we havrn't ne€eled it yet But whal will Ippe• then a completely 
new'pecification will bedrawn up It i... theold ipecification 'the 

Mr W larnard fir/,0/nes.r' Fins" 01' .. we had t.pn 'i]' 
8.9 -1 domralie /]hpecificalkm :aSA.B.8 

01,-ic'. und of :he 180,itwil[con•inuDandthei•ewty]Jeof con@unir™ In Jo•anne,burg nnl> plug·m socket •vould lienaomplewl> r,ew number *ew t. ., require more'har a >ingle phase 80 ami] si ppl>. Now l think ihai tie Th,9 would mean th" Mi 10 years you will be ab e to o,der to the in liselt mul p..0 ine conelusively ihal. wnuld he h.hly 'lecono nld. to :Lii f th• nla hou*e and r. new to .uit the new hou•e So the 
mica] to . and pit L• thipe phaie iupply co even, con•uner lou 

aniwerreally !5, chereiq nodualipecification w.ththe •amenumber, it ywrwelf /1 remark about le fac[ that u·e have iome very laige crageg jix .r=1 -Ine-*is published •n theG•zette. Theonlyesse „,116urners, and in actunl lict. nave we domeslic consumers tak.ng where Ih€rc * para •1 general •,sage. LE where there are •0 I :me(hi•g like JOO 'VA •nd fur * Ii mqumers we have wit r. 
differeni querifiliations. e•en if :hey apper to cover the ea]ue comn· a high voltage 'upply, b. we would be ihe laic peop' . Muggrit tnodliv 

that ever> crin•Imer must ha•e I high volta. Bupp[. W'•al •e 
Mr. P.J. Bote@ 'Roodepoort) Let 1,€ JUGt explain the problem . 

are In *lual fact dom•, we fir•d.ng in g)me of th€ -Alth.er sub· Mr Barrnrd ha, Put it k ig.·tual•y where y•u get we got at the mi· 
url)•. •11 actual fact iwe dont like you to find i[ aa wealihier Bub menr, 0. wedo,A have aspeci•a[Mn fora eertaincommodityorwedo 
urb., 1 ronE•der it ii• cownihip9 where the 5(•ndard of hou•illg 1 lilive .] i il€i ·:••il,·i fical ion Aic·h wa9 baaed an the S ABS •pecifica· ir a very high 'aletard and you normally And .. the lillie tion N©w when w€ revise we only ©hange over to the 1./ I 
.. large I. well. 1/ 1/ose €a.. we fi,d th. mere / a large •peclfieatio• Now you Ket some pertain -LM e,pecially in the 
percentage 01 1/ conMule™ requiring a (hre€ ph.e .upply and Irre. r..... fulera•ings in 'he I E C. whithdidn'¢ fall in wil applirs rrir n single . 91!p•ily w. raT•,Irl lw,1 co.eN No Llial [t,e> only the'ARS .-omeonhei....ionsdoallow Ithinkinboth ha•,e•,ne meter and ikey' lly have li Frow·id/ / meteringeabinet 111"· spne, at • (•Main •ime 1 mir . It ] think thnt i• wh al Mr commi,d•te'inemeter Bulweearthenven·rag.lat,nmefutbredn' Barnard 

wnnticlnrified. bul the rea• problem Ls,hat»lean't havetwoaeries conve-, tHs • three phase .pp[v withm,t havin0 10'ay a new.ervic€ vou mti81 have lin],· one scrie You would either drop out a certain 
calle mer. by 'itting a new neter board Referen(e iN .0 made to ranni. Now. ihal rating fo• ins,ance in the c•e ofJohanne,bu• and uutogginal thinkinganddewelopment at M•Mi,imel ./ whereM m[8, 48 tnes in the• calt"icl,e fuiety,Unkaior k•lens.on and pol m gngle phase I ihi•k ·ix», Moit,mmery.4. thig waB i. 19I inedium varn. electric fi.•ei, have u•el a certain 1¥pe (if cartridge t:,a· we re[ iculated Mi ntgmmen· Park, 8 nd ag far a, 1 can rer embee fuse fory·•ars I ha9 }•enqupplie• n grentguanlilie' itisavailable{m w•, a the Lirder , r,On sland' Ind [ think t©dav that ive have themaiket,lihinkmosiofuqdoeeit.buttheaspecifieation thLS bly go, no nnore ·han 1 f a clozen ' f 'hoae consumen who have doe.n't fal[ 1. wi, h the $ sperineatinn li• will thp Auppner al atiked for, Ind have *lived ah.. phise,upply There wehad to' •u:,p!> th•Ne fuge,in funifeornot That is©neof thepreblem• ] think ruu,ie, take ver>special ineasure@ t• giver•em a thiee pha•esuppl, whal Mr Rarn•id wan•9 t:> gr! sn|v.d 
iN]m a iran,former subst*In, che main qui>Ply subit.tion Mr A.A. M.dleeote N... B.; Thil is slightly differe'l th™ i. So comin, hack to Ihe quesT!,111 .ir plilicy ign• le troment to pll, in where 0 ]DTArred number •r a preferred rating ischanged or 8 ihrnen ggle phu, Supply, lit© retidat€ / tim/p, nn thiee phf, hut tional.{imethingwlihinai:Jeeificailon Welltherearelwuunswon' where weanticiralelbal inthe verv· near fu·uri' ennqumeriare ping T. ./. 19. reember©urspeeinettlionB are volurlard> licip'M..on /'4/,re ch ree phale ,upplie., we lu[ i. a friu- crirr 'blp inordert. I ran '1137: •r indip,w' nt'001- far f 
able hu·*upplye Jipartle,118"c,pp tu rater ful their nee46 1•h• i, und-inble. beeauge IT • not giwid for the counta. it rn,an• 

Mnr.HC.DreyerIPairli·Diek/·09ievandrie·ofenke]·fase veral thal youmalle *mal] productionrunn turi•rrtain. Ahal] lesay, miles. 
vir -Hilillul. rd hale mil,]ik u.ge),iq de• da•di€ initansid'S Wdi wl„i·h we * ti' pha. out. Bur the rir·nal way m dealing with I 
tar,15.e ] el Rebuteer op streemheperke is. Ell wi] nou n e griag hie. di€ maiter like thiM. LN to prefer overe per,0,1 of yeari Yim mlght hi,v,· two 
kw-le - lariewegehaseer•41*troon,hepprker• wopa•eer nir, mw ' ffpren· I. 11+ dinrn,Lona]/ dilf re. lies. ./ ba./ i.... 
ekilinkill ..blie rnak•ik©mintesiend'Biy 'lronmbeper•rr tillent/; prn€tio•one'l./.rhee And ¥ou might.ow hah 
tarl,f he' .„]Lly len prohleem m. ver' ke. wa'.rini, Inm hose -thin the ......r/n Init Ii,u might indicate the Ine i' 
vin vir ·r drie fuas anGluiting nie Die ding is eenvoudlg ouwmati Iirrierred as by preterence .rn, ind...le that yi?u lope ¢hat everyone 
Ill·,hy.i,arl,ie[• ..etr.eNpreek•••·ntonEtoep/E.ybegintne[ wil[.over(imard......th.i.ift•rafew/els¥0ucal.•hailwes'. 
' 15 amperegr,irim.dievolgenite'(ap L•'n :10· dan "60. dan '90· standardne in the -Le Iypr irl' r•'re are ' rious way'of dealing 

K.]·fa* *,94'I Jy 'Idnefaa.In.]ul[Lng: drie'n®eldrie with th.h. Mnmetlilleg onp takps dinien•,q out i,f the spee1fieation 
%.1),tisvirgewi,Degebruker,•nderl,A•kt[™*panrnng-%:a Bit I¢,elf a. put91ta=.#*•we four,d.orneDrderinwih.ch 
is dir 'bluker•· ./ ke.. .3/ hy 1// en dian·0]gens belal hy t·a•ey® would then pu[ it inri• the 41*eificatuin ,]m•r. •>Lt •(hinkw· 
Ek kill IL vi·rneker daar is geen probleem nie. wan• dle •aref wat hi tain,·11+ thv are ver¥61:and few betWeell, ihi,v have lobe. shnll we 
....19.,Irn„> li•mheperkeT,en -/...........Imam· 'al, t...dlerent'el.. wilwill.peullionand./. th//a 
bepe,kers in '·, hum het in Ji vergelyli d• mol 'n 90 ampere enke'fMe. poml thal reall> 1,1 11,6,]e. ttla• voil ml'll haw, u serles ba:ler] im linre. 
A h. flic r nki'll,38·600bruil[0r die voordee] tan 8¥ ele dive....sy ion,limes in ¢he [ E. itgrifihry •ive two ser.eM. The> Kivp a series for 
eil ...TR't W.' die r,n me, dedneraa'.lan']ull/gnlehet lie DI, Amer.r./ plarlice lin. Ine fiw E..pell 'aclice Common ...ket 
.is bale netjie, die,ele prnbl•em np •rnu• ihe re61 We hai·£ /1 t• and decide b,·re. de we al]ow both 
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which. i•Rually· bna. meanA our mmntenan,• pnini nthiew it• rl• g[X]• Nuali die grlrentheld kan kry orn die dien,le te ve-yder. Omdet 
and frum the manufall-er'* pe.nt of/lew it . not good. sous.ly we d i· perm It pgler dikwel' maande '06r die 'loping ul/emb word, 
.night •tart * allowing both. if both have beenuRed orarebeingi,Bed 1,•Rtdierienaardlkwelu na om die Raad iD ke=te•tel .el die 
bill .c nlwa. wy and ind.rate over a period 01 Years the one . gevolg {la• lewendige labelB en toeruBting tul,en die rommel 
rreTE•irr• huthal ailer a few vean, wecan naurnal•eandiay.thisii gevIna word. 0•g gnu giaag engmlukke wow vermy 
1. ,•,ie .im n[. uit. Wat i• dir progedure in ander dorDe? 

Mr. H, Barnard IBraK,)an) I wa%11 Y going r. 9/ In/•hing n. this 
one, 1]11 gi many peopli· 421id thing!; Ihat [iev thnuj,ht I thniight, so ] 
h•ve . 9•Y *imething that I dhink I think Fintlv when Mr 
Middle010[ Stn•tre Off,1 .9!k...happ•i -1/.-1,0./s•ya 
wi•rc. bui now we are back t. where we s,arted off Refer...... 
this dul. speeification@ •f •e fu- 1 feel and I mentioned th. befbre j the ..... C-ven-r. and * at the Ilighveld Branch. I feel 
that the wilid '·preferred value,•' ihould not •Ippea, 111 0 Mtnndard 
•pecifiratifin 1-,pecificaii,H-/# C[,Ver on//••alurqlhat the 
'unda:/ for ./ cou.t' I limed ..An>thing be .dthar wi[ 1,1 
he ".Ible >nihemarketandal Mr. Middle¢ote laid an'bod. that 
WAnt4 Iii bu> H. can de go b• privatedi,c-ions Dn Lt orbu, ng it out of 
the •peakationui, 1 *· tl·ig. becauge if Rn,4body gpecifie• tak€ for ex· 
ampic, a range•ffuses, arcording to S.A B.S, cal! R S A B.8 200, you 
donh war.110 Bpecifj·Bnd Mayl wAnta range oi fusesin accorAance w•th 
SARA Ilit ihe DI,efined value, Wr just wait on, Nrr. val,1,•sthere [ 
teel ver> st»qg abou: liq end i cannot agree«h Mr Middle¢otet}ut 
wrean only hi pe AA• +4 pe•ple wn,]Id gr over filhr preferreci vnlues 
irthwr th]/ slielling tri thr old,InA . me if Iifirqn' mnnk€ ser9/. 
be€aus€ 6 [ , a be gn·, w#* a chan•e to keep e manuf# 
ruring nn I. tr€nd t» 're low '·nii will get all th.....t ron· 

glandn' 4,7rS and velli .referied values w111 pver rome inin opera· 
tr- 

Chairm-:1'han,[VAUM' Ba.rd 'am,•clined.agreewithiou 
but [ .. in THI locior weiwe IIi we et to •cept this fe, a while 
anvwav r..ded by the .ABS, 

]0 the "Dr,col" type hremlh•r re•Ily.irrrtive,ind howeanthruge, 
aicer,•In thal the bin•lho, 1, 01[Il op•rating aAer,orne time' 

Mr, D.C. Plowde. 1 ·limmines' Irg)· & Chairman. we •ate triec 
Dr>col ' brealherN .,Inhanne*hurgiint toHverylargiextene: we have 

fit•ed them *i•Il liansforme™,80 kV, 40 mW At theout[,t we 

tried to determinewhetherthe manufacturers'&•W&5 - te thi, 
er,/ that the mnnufactu.i ./m• t.,A• ih broather will 
get ridof mo .ture which eidleet@ in I.•4 Iinge"viltrirnhnve th,• nil level 
To try and cetermine ihill. we pu· n ·Drwnl" brnihrirn on{, orthege 
tra :fort•eni and we coupled w th it a large SL]]ca ge[ bre'ther alld 
then on Ihe •diacent rraniformer the saine inl ng, we lust had the 
·Dr>cel" breather nlone nnd we then mons'red the amouni r. water 

th• -0 c©Weaed ove per nd. I. 1[ doe, seem to Indicle from our 

own te.tA th•t the · [hear hreather d[,em di) WhAt the manufacturer 
asks ustodo The,itberqhes,ion. hcudDWecheck,haithe"Drycol MR W BOZY'ZKO 
breatherislitil fu,etioning' The wAy we aredoin••his. • th•t we have CHAIRMAA OF THE NATAL BRANCH 
put I .... t>,1 the• Dry©01" bre'trlerloCGimt 'helumbernfc.legof 
t./.R ./' (ee'King PAnr. J.A. Loub,e•,Be™mb·Mn- di-* 131 ././ 

Mr, D.H. Fraier Durban; Mr Chuirmal we haveu•edquitealot p..em ... in B.noni, miaron, het dit maklikople]. deureen 
of "D.<·ul" h·in•heM; i m trnnifi.mers u,rating Jit [412 k../..4 45 veudig b>dietie*mming wai die Radd a•n die Kontrakreur eedat 
or ] f. rr.VA Ca.CLI¥ We have found them to be reasonabl effective hy mag iloop net 'n k].>u•ule in te,]ull dat voord. daar met enlge 
ard me-re up to the manufaciurei'/ claim, ai far AN kerping the 9»ing begln word nwet daar ·n Bernrkaa, verkry i,otd vanaf die 
Mim,frmer. dr¥ ar.d -cerned We have. hovever fourd ¢ha• chev Elekir:*NeiIa/Meli. It died,en,4Ieyerwyder••rd lit wes'wat<ina 
requi.lite a 10¢ ork•oking after mainlenance. And 'hinkwe h.e gedr*n her 
come to the "I"|I:.i')/ iha/ M the ze Ind vollage range t.t 1 hale Mnr, RP.E.W. Trautmannil.ad,·Nmith)·Durdie antwn•r,114 goed 
incnrionerl. tnat che. iMn't reall, a ma™Malndvantaireinthr ·Dry<,01" e• re# I: imderdle'lad xemal:te val, .Aar p./I•ee•k:nn.•d· 
n,er ihe Kilica Kel bremher prrivided the Silic,i . eather 19 main· keuring uni deur die Nasion•le Behui.ing,eg!•r ward en dlin word on, 

.ined Ind inipected al ..ular :n·ervals it will do the /6 1 know n wel n •fsk.ir gegre maar d. fienaa. i·An die ni. geboue word direk 
141'niteA Kin,0[im -[ iM *tanda• practice I thhnk in the laiger gemagtig ium 'h teli,en en on• vhld part>keer, en dit U cM:,!2eliL dat ons 
tra•forme. h./. ta/ range 274.".lk..mihe Dill dan niee• in ke./. d. ons gerr ken,I .Ilry hri on It die gel)* 
T. piciblen of aeted, Ih€ failureof the deviCe 89 Mr Plowden has -1,w,p word Nonder dai onq en.ie guippegincern. hel Drs bet meten 

me,mhned, ean be overc•imr bv havinglhee;,unrerinmaRe,1, re ther it in die ran me] gevind, :38% he [2-nde kabels Ke'ind on 'hoewel die 
KieM 'brntigh 11·e pfiers4 £,f frpe211,P And def-riu We dri have an wrnot-inede]Lkhoid nie In,<in• berui nie wilek KrAagtuaen hum kai. 
alar m. r./ritoril' Ihi'hilligive& i•/.4'ral 'Ihe thin: s.,/.wil'·n. im• di, .·i.•ikern da, wma•d di.an 

Fr<]perly. 91,1 1,11,1, thut rlien't rb,En••nt a rrahli•m, h,ir the,]ui,•ion of Mr M P.P. Clarke I Neura•Ii 1 have Ii, an,WB: to Mr 'Traut 
therelal,ve adv0ntn,re,ifthi, device ove• the.Siliea·ge[ 14 an impartani malm . prfihlrin•, h,11 1 have •n inte••ting »imilar problem that 
on,· and •e e,ime to the c,inclu• n. ihni Kilica·ge]. forcur •plicatiun. ...hid>migh' ]ikenheafabolr 'New....whe.wealebreak 

ingdriwn rn4=rf th•nwi nrphuilairginmany¢03. wehavehadanin 
Ch„irram; Th- AL Mr Fraul• Nlill here, (inN he aan dio rinde tal-n• lippl e·arion trir [bno[!ton th./. the usual procedurel l 

gi·kom.i.. gedeelte van hipid,e fy™m en e• •e vir u dankie. pn ek lordepartn[·mandinflileeour•enr.thoap,*intedday theelectrician 
*[Ai £*.. darem iet• # hrt dia,hed 01(ing Eind p•emplh whipped ul) 411] g.ppl,h an,1 whipped Elll 

The PreBidont: rhanK vou Mr Firt'nann *[ was •·erv well -frq an[Ii']lihem liwny A littie ]aterintheanernoon we wereveD 
hn,idned w.doed and 1 new call im tie rhairman ot ihe \0,1,1 Bran. i·mharral/,rl Ind wry .dface' to find that wild iler]Doked a lery 
Mr. Ilii/•ako, /n put "'er I,• impi,rtanr *.er and tha• q».I,4 i.,lhat althaugh ille derni,lit,L,n requehl and 

arderN and thin,rs h. heen signed or. bel™U {lf the i,wri·r, we liad nli 

QUESTIONS:. NATILBRANCH M•m/[ i.ilie,t i. ...lf of ¢he ..%.er... he. whil had a rinitrliel 

1. wi:h thi Couni·,1 for inirch•gink eleetrlillv fri,in Il, unA in Lhi· ierv 

. g•urie•d.· ge'le wo. bale geboul Regloop om vir nuwe hoppy .9,[ion where he rould frae uN ti, re instar• an,1 re Inqtall 
ko,nplokme plek te mnak, meters and wiq Thb i 01'Ung whi•hut [INIA real,le nnr[m 

•"r BP•u,™ p••„edure is soes %01%%- ••it ••0 *·helher ,hateveTyho• el• ix li,Mh awurf 'the implien,Ii,t. 
Dir riel,Jilir {luen, deur beraiddeling van dle Raid, by lili• Dopt lin rhis wi·nr• and therefor gne »h•.61.d be vi, r, wirelull 1. ..LL.iiI, 

vi,11{.i·Ineenikapsbo, ailn-k omdirgebou li·niug NI,!open Ntuur 40!4111. firel,+1/thorn fiff when de,nolitii. lakes pl•ir There li now 

die Rand • kommi·,itaar Iaam not die .ansoek. Dle Dept. van a r.*e lin I.twee'lhe w.ne. and ihe cenanl i. thu. parthular .... 
1:mi·In.ka.bou .flan 'n pr.Init loe, dic ./a' I.em k.... daar- Mr D.H. Fraier 'Di.,hal. lim; i• a •er. real pigh[,pr, and wil le 11 
-I In •wur dit Eurn die lienalr m. die opdrag om dll Raad in In!:ht be,Ji .q,m® «·e<liti tban. in p™ace •t •nui al,•ay•lhs 
ken/,4 lo stel van dir dalum ian dic beo..e Ii,pili, Bud. die cage and 1 was intere,ted to herr .. . Like • exper'i•nce there 



Thi, sort of thung ran happen unle.E .ou Er.ake sure thst you cover Town Kngineers <ir oine, peopleof othe. mnicipalitie@ Wirhin .,]r 
the thing full· and deal with the right pa'yover th 5 nratier Tbe Fae. area suppl Ying CApe T©wn we have Not Fish Hoek. Simons Town. 
uniles Ac, cen,(nhy p=idesthe ligal outlet for the Buppll authority, Divi.na' Cour.·11 'rea ard others So it i: wiy difficult The n.swr,r 
tne regulaa/n ig quit' •]ear there: thi nob©dv mit demolish a real.v, 1 think heE in •e•ting the w.operatian 'f the Provinc€ We wr·r,· 

haldin' brfole he h'A in.ured ihal tie eier¢rkity ..ire / dis in cancinerable .bl• lip Ir, aDo. 3 ·• yenrg 'go 
•nneeted But [ think it iA juil a case 04*m,vering thal the people Since lhen, home way orolher, •ve managed M have Kotthe Pro,Ince 
whf. I. acUNe in lis •ld and t.king un w ih thern directly any well trained Ed every Nubdi VIHIi" now, or inv dewl©pment plan with 
h..hof i. relulan./. Th. ill veryierli.....erbeell.of the al'Y of the municipahliea in our area of qupply. now comis direct!> to 
danger involed in 'he d.connection without going 'tou, in the right the Elec ricitv Depar·menl orea. Town for our commentn before any 
manner Bu[ I can't offer a «ution [ am af™id we •ve the 3ame 8!1p•v•lis given *m 
p.blem in Durban on large Eale The qultion of getting the lei. Mnr. E.E. de Viltion /Rlisienburg) Mnr dir Voor. tter, dil 14 wi 

tireate I Ine whieh ia .....le Ln r.pect I the local authoritiel Iny .*le etenaardi: 40' *in,* munisipalitriI, • wat problern• net 
En,nareA. hilt whmyoua.0 9Upplyigilllt•ideor·¥ourawn M,inicipal rnet die •ak Ek WA• m Bklen in die •Lkkige p-le datek by ande 
a.ea' you are faced with ihe problem of trying to ge, t hat 46rt i. munimipeliteite ewerk hot waar•ina inlina'ef met die probleme te dnen 
procedure throu" and lat is not alwayq e•4 p.rticularly if there . lied het. Priveat dorpsgebiedelenallri let nou mair 'langs hui ver 
nn •ort ©f farmal l-1 authority exigting in a rural Ai€A for exa™pie skyn ng in Ruglenhurg gernaak Die perste 0-] het M bai€ maklik 

Mr P.V.E. Rlut=.bach 'Electrical ContFacto™ Assne ation (ir hanteepnditiRrlceuricuel,huishoudinginorde·ebring Indien 
S A ) We a• ve. mu¢b aware of this pmhle. with entr•clori. but de Stadqklerk et• In ™ik ji,u .11•89 en ander departement//Me 
unfortunaTely daar w• nir 9(i·Let& 1,1aa9•ind nie wanl arf not dem©[iehers This is norma. Ine by * dineer kan a n moet Wg 
demolighir, contmmi In our induarrIA agree,Aent:, whi€h O0Feenk are rims .008% met die.ewering van dienate met dle betrokke 
app:wableto[hernajor.Ii,inof,•eeount. wecertUI,regardthi• entwiklelnar en indien u dleofireenkornsof M-nkomnEte ver,•At Ln e. 
•¥!,e of operal- as a Akilled operatfon. a• we insure that we tncor· dokumen, d dit n. Neki,£91:m ia, w•ip,voeisi(nng ve©,siening v,r 
unre' e!-eg . this 'feci in our induut•] agreemen' I would boo[.paaie, watix*al. dankandaarnie 2.0.lets plaasund nie want dle 
appear to mei however that your Problem will lie mai,ly with the ordoonah•ie •,reist. ha.r beili,•at die Plaa// Bestuu, moet *I aer 
dentoli.hing conNetni ind I cauld po•gibl, tifkaal kan indien dal die s•geit you t. make an nodige fa.LUte.te Reskep kan word vir 

ap 

pmach to the organi# bULIding indu9Iry 1,hich cover, in th.In· d•enste 40:dat proklarn•4 • r•,ic kan plaas•ind Nou wi•d ek dit die 

du•trial a•Fleme/9, the Kt Iltle of dem.olial.ng contractors 11 1.. enigite rner'deo,m. toe·e pa: Ek 9,1 c•k net melcdati. kennaruorlik 

f•niureof indust,i;,1 Council agreemonts thene daY, that weendeavour dievemlng vandiehier,wAnd Kommisile aqu dll nou mool de,irlrri •n] 
to ineorpoi•i' As mil'·h Bafet' measuie, as we can u vind dat eleklr'siteit L: per nent dalringemeld a, 'nbite bell .rike 

Mr J.6 Wannenburv: •Chief Inspecto• of Facto.. Mr fase• e,Ben# dieni. waI In .geneem met -d, .ek wil grang •rling 
had mentioned,lmething,hout are,ulation. Theone thathe refer. Nali vhende aan die hand to doen, bring ®Ue *hk o ord€ * 
i. Regulation D 14 1. accirdance w th D 14 'ub..er¢[on 1 "There bal hwrlie ding nip nlnaqvin• lie -t il'Hr liu andervin' lif 

n] uht be a re.poni,ible penlon appointed in Aar:e of demolition *Drk,·' Mr. J.1. In,11* i Piete sburg) I'm going to be verY .Mef. but I will 
And D 14 Quh grelinn 9 "Places the nmisnn that per@o• togee thar all '. this thal 89 far a• the organimed and [he reeogni•ed prope* 
cleccrieir' e e 1, unailipled hefore he St"8 demolighing work " S. d developersereconeerned. rhevmake•theirbumineR.Imakegurethat 
he doe, ally'lhing like r. li @tar[ den,nlishing hefore h'ving iaken alldeli,iMmentgenDerrnr. irenorifird,/11(i[*1Lime butthr.rn},1 
aff electri¢itY, 08.-ter etc it iN a concravention of the Act *se wher. yA lind M Governrnrnt depurtment who hnvf f# rn 

along Jind .veloped 4 mwitihip within I muni,4,9' area without 
vis'ng even the ..... Clerk what <me» Dne d. then? 

In Nat•[, the Town Planni. Ordinance do,B not recognlie elee• Chairman: Can't hel. v,Du, I'm gorry 
trkity u an em•ntial Bawlce, and when int:lal nes,tiation, for Mr E.P.E.W. T••ut-•n ./ady•mith) I nuld just liketoadd I 
-tebnuhment I a To.nwhip take place. often the E.... few Ihin,0hta nn the '•eris i)[ the Eleoical * being the leading 
Ir•ar[ment li not ad,leed and consequently whe• ille Town..,11. pe™in in a munle,/lity I think thisia wishful thinking Unfortunate· 
. ready for ./.pme. additional Ime-wating nugotiation, h we aze normal' the last Indispecial]> in thls respect of atown,4 
.ve to take plac• for provigion l e!•ct•le .wei. devrlf•pmeniT whe•€ le whole negotiation takeh pla<e really among 

It 1, felt Ihat 06* arrangemrn• ghou d 60 mad, IMween •lericillpeop• The.vdonotseealway·sthec[implicationi. May I 
the Township de¥/oper and tho //u™ ] prior to proclamtion of remind Y. that up all havp t. crawl before we /,9 walk, and ¢ 

le T...ihip, a. p-·i,}0/ 6, Ii* Nh//Jd be m.. I the lawn sma•ler p•a.•s *uentJ,· caughi :hi, w•'· 
Plannt, Ordinance. I give you an e„ample what happend 0 -mith. It w• happeri,14 

Mr J.hn'Irriele.le'Anillnleslmill 'amdeeplyintorr•·•edil when ·ewn plarning in . Fi• stages and *nen negouat.or.3 wen 

this particular pilihipm and it pmhahly nrige, ag a result 'f an an· i•,i•ilid out or legal andelericil levelg, and thigis froma town .lan,Ing 
t.... ..lia'h in 'be latua'ion / what •onstituies al essential Ber advi•T "We would be ple••d if voue©uld put fe•Ardtoour©Merat 
vice Intheolddaysilpr./.$/ tqi,il•,01.lanttohaveelec· the pailint opportune and apprnpriate time eert/cate, to the effect 
tficily .ailab•e in rhenew lownqhlp but todav we have heard about D Town pl/nning 'cheme ./t the 'owl planning .heme to. be 
increasing demaneb and th™ i. qu•te dpfin•tely the ca. The Or· amended in aceor•ance with the la»>ut and u•e of plots. 
dinance in Naial hain't kept pare with [hechanmg life *tan#and 2) Wa.r: th.yourlounei[have.tifiedthatallitale,vater'uppb 
..... hi. thes,IKK[..r i. m... In 'rqueR'ion '/t weought to i, a•ailribll 
c,ingiderl•giR]Jilinn NE]wlhovre•ni'vi•r•grave,ege,vatilin•about I ..ential Service. thni leti:factory arr'ngeme•ts exit fil the 
'he efne,•cyof legiN]anon in creatin• a betteralld Incire•liean•hned ietnoval and di,pe981 of refuse " Mat'B the 1,181.here we 5hould 
approach and we have had -ne verv pe exampleR / ]egi£[aNon limmenr] 
deailmed taimprnve lawn»hip pmelamntrin piocedumin recont vear, 4] Se.ve.ge Retkulation: thlt the type of sewerago, et€ et• 

and [he ne' effeet of m•st of chem hag heen t. make / alowe, 1 think 5) Ele'lcity Tilleformer Substation: thal /11 substation IBIVI:udes 
the ans•ver reall¥ lieB here on a more domeitic note, 't in anv well kequired have been peovided; 
nr.ni.d muni.palit> and ' 1/.1 ym, 1,11 work la· well,irganieed 6} D.ille· D.inage ge./de. - · 

nunicipa* ghaild •fil br pogs]ble Mr • new tow•hip dew.· Now %treets: Al] the•e mportant mm are mentioned by name, 
ment w *n gel off the ground withou• 8]1 the depitmen(B being in eleetricity not: The point to be gire,Bed is tha• underparagraph (3] un· 
.med of thedev.Inpment andbefil[1¥i,wArenf the impliention• m du •ent al Eerviceg' electici. Ls nol mentioned ....16) nn]> 
rempeo of.lk servic. and the likeal. 1 Ihink, . e..rieal e. ers substation Rites an requi•d - the form M qrn·itudes 
who real]¥ sh(•ild be setti. [he tr• in nnY mun•eipality vou can The q ueltion of re' iculatian and 1•nK 91'T'Pl er,1 i• thus left out and Ihe 
ea* out a vel valuable q.rvi,·e hefe by enc•raging thede-lopment elearical engineer may not even haw been conguNd at this panicular 
nf a concept of a towhhip development cammittee within the frame important itage ordevArment That 18 why 1 9av we Blould have an 
work •f e muniei»lity whereb al] •epartments are concerned in amendment w the ordinanco that electricity is really named. like roadi 
d•reci negoriationg with the aeve»et at a very early itage I doe& and water .4 n egen·inl 'miee dirretly na under refuae and Ft 
Ippen Iha• an a,pheation is Bubmirted. le go. I (I,0 Admi,!litraciv' dell,07 
Section. who pa: it on theorencally [0'11 deparnments. but the> don t Chalman: Thank .u MI Trautm•nn.Ithinkwelia>.a•IBranch 
do 11 im a ro·ord inated ..1, berau. the City Electrical Engineer or winha•etrdoour hnrn# 
the Town Elee-·a[ Engineer iN .n one buildil and the oth' Mr IF.W.H. Egger• 'Chief Engineer G PO.I. [ thinh the Po£t Of· 
deDartmen¢8 maybearimnewheree» Now [thinkthere i•a•eryr®Al flee ,Mita].v intereated in thiq Quest"n on the prownion of pervic€. in 
need .re * a arnall ./king graup w.thin eAch munic,pal •Ranisa township•. While our telephone gervicem at the moment iN prhA, 1/ 
tion t© deal w,i, th- ex•enMion·, ri] gervice@ te new· u)*nghipg From general regaided •g nn •-ntial Mervice, 1 link it i, mov ing th' *a' 
the development rwil. of view -iybod> ie, concerned ihal I. 'r© a [arge extent the Poat Offile theRe dayh i• perhap8 the last in. The 
.ould ..mr•.ly and 1 arn -ie the i.*ry h I whole would Mun.ripal En'ineer' wh,• have been speaking here tend to find thi 
welcome a 
2 

developmfni nf th LB lature and be-Be thpelerincity •.· the• •re ihe [ht, bul thi: m M ennre[v true 0nd on certain extent w0 
ha• a pfableni I tl'irk they ouNht to Inke the lead in co· 8• dependent on The planning and Ihe good officers of the municip•] 

2 nating 

the whole appr.ch inginpl·,5 Please con'[ gerlook the poit divigion Ln townshipoeve]op· 
r. I.H. Hemi (Cane 'ron)· Mr Chairman thi' 4 a raiher hix mp!]t 

Ablem ihe 1/1 »praker mado iur hed au'in many nf *large' Chairman: rhrl You .r> much indeed .ve nal] t*ar Cha· in 3./ unic,palit» certal,!lv in Cape Town we hnve a number of adtoren' lin·.d b./1 li,u vrlag drie lar. dieirde wit 'll volg .0· .,S- 
unicipah- we supply ele¢•ririn· w .e cRn e-ral Ine [§au€ lede bewu, le verheog die Elektr--ening,kommi••ieook 

withoul your Dwn mun cipalitv o, 0 0 0 nperal ion amon,A' Ihe var [•U my pryal'l in N,immigr iri·¥1111/ het hie,(11/ verhagin. klein winate in 
,ervices .4 1• i; impi.mle 84 m Ihr MJ+Irl €i> r.iat.nn Mini ./ verl#cm• =kep. Die henlening lin mulli,Iwe iar•eweendieuit- 
24) 



eindrl'k. Inondiging ./arvan leem hale t.t . be,!ag el dit k.l applied toalleol,8umers dornesticaiweli a,other„ r!1•18Wa•approwd 
•an••enlike verlie,e vir die Raad In•ebring. Daar word aan die b> the Provurnia] Admin™tr•Lun, NornewhHI in nur su,Drise, and I 
hand gedoen dat munlilpaleeleklrlil. tarte•® landieelektri,i· d©n'' 'hink we'll have Dny further problem there 
..-rN........ ge hemng .....1 moet word len· Verdag[....middagete 11.-2.00/m/Adjournmen: for'unch 
Id,! tr v,•rher dat enige wy§lging van le,dle he'll lie 'n 12-JA - 2.00 - 
•i... ultwerl[Ing op munlgipell¢elle het nle." 

Alnr J.A. voa Al,Iner f bpril,01. Mnr die Vootsltter, 1/ iny,ulle Ch-man: We haveheen bugv withque•tion Nol, and•uld there 
N.allers het ./ g p-chleme 0,9 Irl julle Immer he 'n> co./butions plea•e eo•tinue 

In die •8al• Ordon:lang e wo,& speBiffek voorstening g'· Mnr E. • C. Pretorlue IPotchefltroom) In verband met hier(lie 
rnaak det wanneer E.% B· tar pwe ve.hM'r k•niyonmiddellikop v,Reg, hemnr •on Ah]Ftendieoplossinggegee,rnnarwathygesehet 
jiul nu 'ariewe 'n goes.ag het L>rn dia,die koste te verhaal. 'e eni,Bte laat m, Bodink aan wat Fanus Rautenbach 'n d•of twee geledegeee 
voopwaaide ia dian ly dan binne.9 maAnde die nuwe lariewe moet af· heL hy * Ethiopi@ ig so wr agter die tyd hulle het nou 909 1933 . 
k./.0 F. dink 'It i.'I k.eNlie rimiouele....nansihnet in oil te drow•gle 
k. Mnr H.C. Dreyer ,•ar[): Ek dink ong Raan n hiet,ie Unigoor 

Mnp. T.I. Sloffberg 4EVROM n D. me'll die.....aalge P. hicidle Wes,]e van ™riewe. tariewe·,anpag,in,g, vir almal van = 
06 Departemen' het my verlede week Bkake[ en ge,6 dat h pr. wat vergpreiders en verkoper„an elektr,8 teit is hierd•e'n baie .· 
e fagllitelt wat daar nou be•aan om 'n munaipale tarief aar. te p,• tan. ke aa« en ek dink nie onB moet so ..g daaroor gaan nie. 
by . /. mt• r ef met 6 m aande kennLuewing.,ou probleme ee. en Ek wi hier net graag noem wat Dns indie raar! gedoen het onlan/, 
u 'let die Evt,om·tariewe ...con./. het ·n outomatiege ...pas· dit u-,emlk .....-,0 van elektrlsiteitstanewe. watne, een· 
SIng VIT 5#frnkrw,lk,•tr Dir ornheidgkoer •,an die tartefword vente] vnildig vinng •opgei•ck' word deur Evkom en dan m ons met die 
Akpkw-nll'lgens.irs#c•nkon...vandlevorige.art/al Indie pmblerm d.t Ing inlom"e lie Ins u tgawl dek lie, en ek het .al mi 
wrled. .ng hierdia greenkon...·al/pa,ing klein, maar ons lewe Rn•(1 annheveel dat hui weier om die %enkoms met .kom te 

hly],hnrirnau in 'r tyd v•nvinniK*gendegleenkoo]/.adaarwa' ondrrteken Om die eenvi•udige red¢ dat die ooreenkoms'n standaard 
ek dink die naam v•n Alberton Munisipalite/ gencem Die voorail I.r-m' m. ./t ....g vir gewone e e./.itsverbruiken 
w• grmaak .t •fge•en .an die 9pe;ifieke Aanpa•sin' wai rn gkien My «ing is nog ahyd dat'n eleklrisi¢eitBondernemer nie n ver 

905 mAnndoli' han gebeur en .8 maande kennilgewing nodli het, bruikervanel•][trimei'L•nne Hyis•nhandelaar,enhymoetaBill' 
(Unr (•ik'n nutomatiese aanpa•in#f moet korr. van die eerheidstarief beh•del war• on daarom kan die gew©ne ocireenkomi wai deur Evkom 
van dic .unigipale tar.e. wac gepa'rd gaa. met die leenkoolaan· ...el word en w. die ..bruiker rn* teken glad lie jundies van 
.Ming wn die Evkom·.rief Die darne het virmy v.orgelees'n voor· toepa9@Ing wee, op'n elekrrisite•tgonderneming nie. 
stel war mni 'dendaa[ L. de verband aan haar loorge' het. Sk het On.*angedrin.=.It n,p.ialeooreenkornsol•eel m# 

Kniemetmnr OdendaaIdaaroDrgese]9nie, maardievoorstelklink word Speg,Aa[ ing•tet op'n hande[aar = ktrimiteit. Die Paar] 
'my brie intelligent en praktie, Maardie prob],em iu blykb,ar dat munmipalkeit om 'n voorb#eld•eneem. *Atelektrimelt gebruik viny 

€ maande kenr*wing wat nodig 18 van die verandering vantarie f. watenverke, virivriool. virs• eie•efka-nkels.•s'n •erbruikervandie 
eilikheld .eebring. maw dit I ni' heeltemal noplo•tand·gheid lek./. departementvan Ponil€/ lievan E.komnie Evkom hei 
t [ill .[i. Inng . w. nneer daar...... leenkoollan..... nie'n r•kele meyer daar nle Die enigste.....meier is waar hy die 

elke kwall'[ kai kim lie Ek wrstall val die 14/vir•iale men'e dat krag ©orhanow aan die hail Muniaipaliteit. en d•rom het die Paarl 
hu][• mei die prnbleem t-gis. en .-E]ik n wrls.ligrngindi'yer Munaipalitei• be,luit hulle 1, nie •n verbruiker van Evkorn nie en sal 
band noM•veeg nie 'n •crh/]Ikers %™enkoms nangann ni€ 

Ek het aan haar ges'dat daar ¤ie'l probleem kan •taan nie want Ell voel net dat dit 19'M bale belang,ike punt enek woudit graa, hier 
Pretona munisipalitei• het a[ baie lareay tarieraangepam volpng•> eit genrem het 
steenkoe[ho.te en JohannesburN mun•pailteit het nou onlang, Aan· Mni. T.C. Atom,urg•Fvknm) F]rver.¢Randieve,gdan5O, weal· 
gekondig dat hulle ook 90 'n aanpassing doen. Sy het toe #6 dat sy Ikynlik verslnon ck dit dan vorkoerd, dic argument is ni lemand elek· 
dInk die proAedure van Preti.Tin nnwettig ig en ek het net gedink ek 'il konpcm dit weer re veil[cop dan moet hy ander@ hantee, word 
moet hierdie •n]•tin0 aan u meedeel a#iemnnd watelektrisiceit koopom ditselfte gebruik lanr magwa.· 

Mr I.H. Heig ,Cape Town): In Cape Town we·ve for yem hide eo· held In iteek, P• •en nle diewaarheid dearinnie. reaafeintliki, ditnie 
*Indnt c],uiewhich waicoupledwiththe induDIrial tariffl. !men· vi•Ing .91[Irporn ./.roo,elordeellie E.kon,kannet werkvolgens 
i,ored earlier we reviged our tariff• last year, and domette tariff wai dle wetgewi. wat gy werkin•lontic]re. en hierdie Wetgewing wat .ir 
then brought on te a puret, unitb# nowwhen we didthat we at the E.Imleeil@wathymoetdoen .dath>•.pre'•8200'hyinoontlik 
same time b•ou,ht the co·adiuitmen[ clauip on to all.... including 1[8n die k.steq moettoedeel -2 • i aange,aan word, ma.w sovr d.t 
domeat c. thal w. fne In theon•. . pia¢tice we ral ..rather dif· moontlik 9. moet €]ke verbruiker sy elekl.isiteit•rekeni,g, 'n presie,e 
ficu 1 M RA, t h a t wa, the fi rst quarterof this year when a( thal - ge we verban• hou met die koate wat dit vel or ele](trisiteit aan hom te 

wen mhang gre lly more p•wer fram Eem We (hen &>und that lewer m Rider *prde Evk©m word nie ge©orloof om verskil te maak 
b>,applving th"©·aduitment clau•tothe tariffs we also had to applv tu,Aen'n barhier•r I baer nie. en ook nle. Evkomky•k lie ..die eind· 
it ·© all the un g we bou:ht from Encom. and instead of poilb y in· grhruik Inn die krag nip maa, die koite da.aan verbonde 
creasing a particular cariff by* 0,01 cent: per unit wehadtoincrea* .die masore vandie weige.ing verkeeM i'.dan ia dit bohant my 
it ..melh ng hke 0.04 cell per lil li /·ere loadinglt ter'll. kplek 

e •hen with amement of,iur Council revised the adiustmenton the V«.r•ilter: Bale d•kie mn' St•tnerg Paarlia sekerlik nie te· 

Rin i,f -t rif furl and 00,1 d ur.its purchnied an• or that bagis we .r•[ met ii •.Krd. lir E'Z·2·• ve n. Il]. rnent firmula wnich 11 dole quanerly but within the Mnr J.E Heyden,wh fliddelburg T . My »bleem L'nie eint 
I m d.. If e•ch quarter make out an .1//men for each tariff lik die penheidgkoste van energie nie. rnaar M die aanvra.koste. Mor 

thwit lue ludes domritle, the whole lot, and the.efore, aith' coit varies 6to.eig he• lou·net ges@ dat hu.le probeer so ver ae moont]Lk de 
so our ta•ffs larv according[v kns'e vers..1//swatd:tweklikaan.Inwo. Ekwonder.hyg 

M• S.H. HawkBMwood I Richard!, Hily} We re ju81 ir. the proeegg of my kan qE. hoe hy dil kan wrk!•ar dat Evkclm 8, a•nvraagko•te •kie· 
hnving now tariffi pi©mulgated and in discuslioni with the Natal [ill/an 'priu •·an'. per ./ .1 1/,20.erk:. lit isiu•hierdie as 
Province n replyte M• V04 Ah•ften'. remarks. the Natalrrovincial pek. mulr die vr-(el'eY. wat my bekommer. *nE moet hierdie 
Adminigtration ar£ plann.ng toinnroduce legislation wallowforahnk min•faHNkr•tr nou nnidrn = vcrbiuikers. 
ing of the In¢/1 allih©rilies lar.' [ruce tinth E.eam Nou, onMve.hruiltirs. 0-, vanmoregehoor mni Barnardvan,Jo 

Twra ili•,1/li•mennon.ur./. Wha, wedothereinofinda hanne-orgien ·n 80 ampere Btroombreker wir n huisli,}u(le]L' 
·fur Iwii 11, 'r./.E I ./i: the mondtly demand charip M verbiuiker 80 Ampee [8 ge]>k,taandeaan ©mtiont 15 kVa Mili] 16 

E,com for the precrdin• month• and E being the enerNy charge for the .Vateen /2.90 per kia, wat Ev] orn aa' ons Iral I 'l bed'/g ./. im 

pmeding nionths plu, adjugment' and ally adjuntment. th': g.with tienl -per In•and. ek wo,•derof da«rhai•houdelike •rhrilikerni@ 
it. 0/'cf the remnar. thi :·Ime 1>/A from provin€. Baid thi thi' I wa• bereid MI wee, om hie•le bedrair in baslese kile / hetan 
fime tha[ we .u• a.-11'rilin•rnirN nf wha thig amounc is and we Ong :)robleem I dus daarin. d. ©n• hier. kul,te Innel nnidia a•n 
agreed with them, thet we would p. 6]i:h with lur accounts whene'er on5 verbrulke., en ons kn. (lit nie doen deur 01™eenheit6koste ee •.· 
there,6 'price change made. and we feel thi ihi' would allow thecon· hnng nip. w•nt evkom het in werk].kheid vir onA & v<•rbeeld ges•e] 
bumer to kno• excly whai i, being charged deur die penhe dNkrme •r, ..!· te ver•ag 

Ek di,k liar Ch•irman: A» it 14 ge•t[emen. E•Murt ham Meen rathec fortunate Dre>. het mi,kien •aur die an-Ard met di, tar ef· in 
•in»rnbreken 1 think 8trilk¢uur W,Lnr . we were proghly the f[™ town in Naial to have verhruiker •rklik betaa] thie positi.n vl. dle 

wei mkep bd Dur criff the industnal tar'. lied entbely w Epcom, 8•n•raa2 wat hy any 1nria· 
Voor,itter: Hm. ek wil 

t.an M dit graai• hier. + 1. mni Stofbrgig net mere.y add a copy 'f lhe Mkcom notice w 1/ indult= con een. in-hail. Ek'inkons-I ierned K we ha" no firther :iroblemi d...virhomopl•deur noudie•01· 
gcnde 'll. ce ..rel. Mr. R.W. Barton Wpll,rim> i wlix gi,;ng m Kay that I thought ! 

could g vey,iL aneasyan.werto chil problem ./1 w./ possibly only 
work m the Free State bu[ hee a works in Natal ag well Irthigquea. 
t.on d • automatic ini.em kma have been rev•Red, the .liBe woNI d.wel .• jong egpuri· .I·koop ill - dii· 

structure hae been revised. ard that the #ructure will remain. we *e inkongte en diege'in grotor word, ward dit dikwelBnodigorndil 
it fo, 4,meyeam, 0 'at the only ncreage we areg©in/obe Bubjected hul/ 9'er,rooti -t 'n behaefte aal, b> kolilliti.i·..irl,F .„lin. 
to wl[1 be in ihe form of m cha fle In Welkom we have 1rranged thi bane rn-bring, en well,e vi·randeri•g,· bl•le geld lios 
in future any surcharge apphed . us wil[ I pagged In 8, it 6.... Sou dit nl• 'n goele vo{,r•oigmilatr•Fl weeB om in die dii,rlbu· 
all hulk collsumers and thnt the RL]i·eharge will be halved and the r. ..... hyl,om./. ruirute te lat vir stroo...der'.p•er. ..rd. 



trel@krag 
opdiepad van Suid-Afrika 

In die stad. Op die oop pad. In die 
landerye. Handel en nywerheid; lands- 
verdediging-Trek Petroleum is daar 
om die vloed van vooruitgang stukrag 
te gee. 

Trek Petroleum is Suid-Afrika se eie 
ontwakende petroleummaatskappy 
met 'n reeks staatmaker-produkte. 

trek-brandstof watelke kilometer help 
spaaropdie liters; trek-smeermiddelsom 
allesgladte laatloop; trek-gasvirverhit- 
ting; en talryke ander betroubare 
produkte waarop 'n man kan reken. 
Dis dietrek-krag wat Suid-Afrika se wiele 
aan die rol hou. 

trek U kan peil trek op trek 
*iker 62#2/• 
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./.'sen/ele'ui,e . die dakrulinte 'le, terelld' litb//gl Mnr. P.J. BoleD: (R•epoom Ja, golank dit net nie die plig van 
toen (lie minimum kogte te vergemaklik? eliektfiei,Ingen:eur•nie, stemek.aam Mageknounetvt, u'n 

Begl,0,1 die iede dit ag Keregv/,4•gd? iakievertel watnou amperve,band hou hiermee Hierdiestadianli,48 
Jaaige],de gebou Usal merk dathierdlegrad•all het'. p'atdah Hirr 

Mnr, P.J. Bote,•Roode,M)· Ek het die Afrikaang van iraag4, clie die .tads/al * 'n plardall gek• omdar dir :ted•v,lders dostyds be tweed.r paragraaf Kejee, as • dir Inu net @anm met my I . slui[ hit. an u moet weet dit,Wailank voo,datdaario·let. soog'11 heli· 
..Sgu dit nie n g©eie vooriorgmateel upes om In die dist,ibugie * wa• dat in dietoekon,-] daar'nvliegtuigweegwatregop&ty' kog•• bykomende ruimtD te Inat vir strcxmonderbreklngB. aard en weir gaan i.. en daar.or ial hulle dit nodigh@ om op d./ val lekrelel en Keleibuisp in die dakrUmtenie trneinde urtbreidingG teen hierdic ;tads,lal te gaanall cm h. hulle dul'/ plotlnkdnniann ge// die minimum kole te vergemaklik" lou nnihan lou go aangnan noinllrrhnnde'ing' maniekweet nie Mnr. die worsitter. ek kan oak Engeig vergtaan. die Engels 1/ of daar •it •n vliegtuig op hierdie dak .al gaan . nie 

hiellen·/1 aide. lit pral' lie van di•tribum.kimle .1. m..r .In Chairm,n: Thank You Mr B©te• 1 think Gentlemen we ahal[ 
DiBtnbuti•n Board,". B ltemal 'n ander betekenia ann die Baak proceed tolhe next questio, Que.ion No 8 

M•ar innr dle voorsltter, die kweisie •an addlaBionele apaRie of ad· 5 

*.le Ic,Dniening virdie toe],orng i. die huig self ig'n kwessietu5· (Ift•n vacanciog in .Munici.I Electricity Dopertment• Hr... ee• die •erbruiker of die hul@ele.aar er die bouer en ag onB nou ons with artliang who have no previouBMunicipalexperiance and hme 
neuB daarin gaan Rteek gaan 0]w wetlike implikasieB baie groot wea. to be taught the municipal tyrle of electrical work. Whon the 
W pgaan die addiqionele kom•e dra9]s di• geregverdi• in terme v•9 di€ magter the additlonal knowledge and become econ6.leal. the> 
wet, daaris geen voorsiening: daatvoor nie 03 ateek una neus in/ke •eek *tmentg eliewhere often out of the municipal iphere. 
wearonionineuirnoet Uthou enonqkn,rplisee,9akegrikwa'i-ck The *•umell thrre Arr lipplli'Ition.1 / 111, advrrUI,Frrnt in 
weet nle. a, d I incet gebeur of amek dit moot to€slen hier in Roode the R3 500 p.a. ran/. Thi. »Al,iry plum pork, don not, 1./r•ly, 
pooet el aldle a./.=Imeopg©ortgelyke viak, Inwilekliewerag a.ract any Ippliratio. 
E]ektroteclieae lnRenieu. bedan[€ . it not •ow thi lme to lart • training r•nt- upecine,lily for 

Die Vo-ltter: Dankie mi• Betes ek stem saam, maar dit lv,t Ur .uni¢lpal electrle'as? Such training would improil quality of 
mydie waigwo-d veritun, dit maak nie,aak in waaeitae[ dit li nie municipal electilei•i •nd pr•IN,hly inrrea• numh,·rh lir,lvull· 

Mr K.J. MurphY: />,rer,et W. · You know, [ ean gee what the able artigang 
party who I. posed the .......' in mind. Although it ia a local I. underatood thelog. are going to bo high, butiureb roiti 
Dmilern 1 1. ne-hilehs a problem and perhap& one @houldn'i pRgs a, a mult of re. rded deve..ent and delayg are higher. ,wer thts quite 90 superficially. You kno•. that it is a fa¢t tbat "rae 
vearq,•rapieviou, municipalk>whercIwns wedLd fequirl·•ri,•r Mr. D.C. Pjo•irden: f.]ohanne,bul) Thii que,•lon oftraining ele¢. 
frir rhe Iinmible installation ar some future time of n ripple ..I Iii t•]cian, purelv for mund©ipal service, ig one thal try fint .action to ig 
know ripple control rly. In cale it was ever nece-ry W make use of thiA that if we want to •et out to train young,tera • municipa] elee· 
thi i•id/rls.it couldmeanthat in theirwhole future./eywouldbetied. 

Ikniwi ir ,„iq,irsticina,Mr Bnk/haqquikeriNhtlyaaid,hetwren municipal 5erviee, we would like this very mo¢h. nocoubt but ] have 
the owner nfthe hnuse and hi. eonrraotor, but we have certain 'hei fear thai Lf we try to do it we'll find chat the pool from which we can 
rei.naibilities with eleh and everv electfical in// ation %Id 11 mal recruit trainee, 'ill @heink very rapidly Now thismay not neceg,Ritly 

i bes/¢h e bad idea toillow Ine'-raanduit and guffielent g./ce'l be the¢aie brenu•e we doknow th81 •ppren•ices whwh we have tinin· 
board a], hough ,¢ mny be ihat the loal authoritY ¢ould do dli at rd I. whnm wrhave trainrihn.e fluid rendy emplaymentnut'lli I 

.5-:g ele/' level I'w +19' hough' a hill' Ind Iwnuld like t. Ingtall inme Johanne9burg we gave a lot of cong]deratlon to setting up ourown ap 
creplug,andthere IA noprovinn . thimiLOGBI *art chal,pingthe prenti- committee in te'llofth€ app.nileeshipAct Foravarietyof 

walls, •i I d•i have a certain amnunt of wmpa¢hy reaioniwe foundth,• thinwaivir,unlly irnpra¢ticable Togive•/0•an 
Mr. D.H. Fraier: (Durban):!Ihink thi.919e good idea I/'long mmple, one d * reasonn waa that we have about 25©r 30 trade8 in 

uith. 'llrph>in•ugge,(ingAti•isn•tenrirely•matterlen ini, r,wl li•£•1| 111:th•iritv and if wo ™ted 'Not upan app,enti• corn· 
the contractor and the owner of • propei. at the time in fnet 1 don 't 11,111,•r we, h•ve tui how A rep Tesentativr from eve• one of thege 
think the ouner of the praperty hia much to dowiththecontrae.rlt d•ffprent traeR phig •m• or lw• frn,n ©ur,Arn Fhat meant two from 
Aetimeof the insta.latlon unie••theownerhappeng tobean eleerrieal th,· i mii](iyl·™ 89/ ·,nv AC) frinm r+r Trade 119ions and such a {,Drn· 
•ngineer. But fromthe point o. iew of&'andnrdi*ionAnd pulngthe miltr•r wrii In •ver have worked I dcn'[ w•nt to go any furchir in,0 
contractorR,naposit.•wherethe> allquoteonthe•amebagig 'think this matur. 1,• this stage beeluie this matte, hai been fefe,red by the 
i,·la' le[] Ir it to be cleaily ].id down tha. is a .qu",rent Inr Exee,#uncilrothe TrainingSub·eommiaee .Li,·grather for· 

fulure po,6.ble extenqi- of the inital'adon, and 1 think It 15 in tunnle that the,ue•tion hai been railed because perhaps member, 01 
e•ble tha• extension• will take p.ace and thiB requii€men( w•[1 thig •raining sub·eornmittee mlght hear a . from delegale, here to· 
pro, . be h.ent.a|in..'10/g run. But atthe pre..'time shal[.e day, ] w•ould like «] hear fra them hee-e it would certain[> helpu@ 
EA, a goi,d inntra¢tor would Tende, en rhe baiia of making pri,vigien for ir our wark 

ihis future expanqion whe,- ano•hir Ane perhaps ir.teresred i.1 cut Cheirman: Than' .u Mr Plowden Please don'l refer tn 

t•goosts toa minimum would not, Re if wecould convince ourge[,eg 1.an/lat"'/4 Mi lot/4 

that lt 15 in the long term interest 'the ue, theowne of the property. Mr. P..1. Hotel (14,•lrpfwirll Wi•hnv0•tnrlic{Inn A•pirn•1([·Trmin 
or ihe fulureow•erof the prop•ty, th•n ! think les A goedthin010]av InK C-tre in .*# *d whore we couldn't get npp•nliceg 
thi liwn -I rrquiren/li hv •he qu•ply /111'firily, I. thiA I. in fmri throu•, wr pimhed •hem thrip» like h• CAe, lely, but £mm M 
whal we Me dning in Dur}•t, pemenee It Beernq that Theae gen. men. I. a na use . mun..1 

Mr E del. Pretoriuillotchefstroom' Mr Chairman howfard. woih You train thorn in a different sphere I'm definitely certain of 
we wA. to . wi,h 'i•prof thin,O Fof in.tance i f .Denly have one th•t fact-Ih-eatab'i,hed it m¥,elf What [am Koingtodo in futur' 
g**{'t Nlle· in .¥ u livi,u: r•,m we ver4 -11 kn£- th' in tine til is also t© concer.irate on ihe Bame Training Centre, tra•/ al elec· 
connethey'l probablvrequiretw,ormoregoll€e'out[e. inrhatliving licinn»thal 1 cang.her from theout,ido, 1.8In them hr,w wearedoing 
rlim. Now. niuB' we Ey ·]kilk here you mil prOILde .'.dui. for the ouric,bin Roodepo•>ri Fir.• fo•aweek{,rsonndthengivehmout in 
eventual.nsta]Iat.on *woorthree•ocketoutletsinvourliving foom", the neld and I think Lhai wil] gi,6 u, much g.eater sati,fact:on Weare 
I I'lted G 'Ce4¢LK' putting thrnul /3prentice4 And For [Ne nearby townB wh' mi#t 

Mi. DI. Kneale: 'Elec•ricel Cont•torg' Aggociationl [t geerng to make .....ble. want kirmakeue ofourT.lininge.ep. we got.ace 
me [int. ihe [ime haq n•w n.ive,1 thi *illd we nnt inen. ral. fof about:appre.kes but local authilitieswill have .come tosorne 
pr,a ce note ]I 'hene. wiring.gulatills'/threffectthat/A' s.r' areemen• on how we wi[) divideherns' ha@!5 oftheme apprentices I 
mpace •houle be allowed . a. v d™tribuiion bo,Fd to accommodate 1. iB n proper pro•ramme t,a• rhe apprenvice mu 51 go through •nd if you 
kind id eventualit). The co'i implicalions wouldnet be verymuchat wAnl kirnakeuBrof*uch fac.htle@. an apprentirewdl have to be m our 
thoinR...ion/age .hi,ktha•ifthepipe,a•dlheadditional Trninin, Centrr fi,r . *ast Ail[ week; everv ,ear. 
iize i. the d.ribution hrl-' 1vnq inr,irporntill. 1/ ./1.ning thi. Ch.i... ..nk wil] Mr .Tos 
•t * oner,Dl• e08( on the ri•sume' Mr I.H. He&': Ope T•wn ! rathergather Mr Boiesia thinkur.g 

Chuirman: Thank you ven much Ir.deed I inli Mr Middlecote verv :ruch in the game line 8@ I am Now mine goei back to our 
In.; been li•lening / thi previou4 Technical N.-tion at the Hi dida' ]•n' twoyears ago. The 

Mr ./. Middlecote/R AHK) YoL] 8•ker[Ine vi·• *•eril, 1 think sugght Lon wa& ral€[ ther I. sureb we ,;hould train Apprenlices l. 
ili,re aie I,[a.•card. for dii,r]bu(ion biiardl. This w,IL give ace.rnil the work we want them to do the work wr reed to hn,a done We train 
amulritof,al©wable,shallwesailatitude Ilotheithingisitcalbe i. ......cr with the ende whieh really concerns work we have ve. 
I Ine m mind in fact. I think the inte'.10/8 'L,OUSS]On. 1 C.lt liale. . # 
remember ·he detail, centre roLnda errtainn·ninintaf a infrtypfii. nf I remember Borne speake' had Nuggeli- th. le lould follow 
view Irr allowing in futuree.Enling But rhis ran bo n,ted. And 1 ESCOMand get toKether with 111,•m l'hn,ligge'."m '"1•d, thul, I 
ihirikthi•,•ahnut•11,ineenuldd£,u•ilng,taife We.lbearilinmind we enuldn'r pt our apprentl» hmugh the teit at the Tr•ining Cen,re 
froi•/ Burenuof Stnn'tards .inl cif•ir. naw we had ./ hopp I we are .i. k train their. the way that 

Mr. S.H. Hawkeswoo•nG.hard•Bay" I Just wan¢108ngwer'r ESCOM di•··[he•r•landard• weremuchhigher. laintthink hisa 
Pretor UN s queqtian In liehrds Bay Ve are 1*1*ting thai al] houies queq/%/Ind./ - i... que.ion©f ihe typeof work that we want 
have p mi:,ion for queke ou"n, for •elevisior, 6,14 in '11,3 future •nd 8 to do If we ran train ihem I. the work we wanri we will.t (hem 
cond lit Irmling up f•]in this :•,int toth.p-f Niace f©. fulureaerab ] thrri, 211 the 1515 Th'q L: A priblem, which I k'F ha', a' Mr 

ka consum,·rn and Pladen mentioned. been h•nded over to the Appre.. Sub· a99,ire y- we ale gettir,0 a i. [if bupport frunt 
committrp of 1. A M E./ Exee. ralepavers ile We have from time . time 



* avingm Cenlial Trainin• Centip: [dketthiA thwit cirn wor' thRI we are confronted wit} a @hortage of •utable trainee. Ind in my 
Each pr,wince has its o•n problim5 whieh a Technical Trmning Cen· org•nigation we b8 ve tended to dOute the [Rbour. by, we 18]le ,•peril· 
tie cen n. deal with, We in the rapp hnve a col©ured !>np,ilnti©n, in ti,©8 . va•ioug •orls who heve some liKebhf• m becoming •rtimins 
Natal they havean Indihn population In Ca* wenoware tr, n· and Bend them to Westlake They are ded for 3 vea. - we ¢0•er 
In, poi ye,i. 10 r/nuir,/ 3/ 10 Euri,ir,in Appienlire, na /,/rjriA/ thernas,ner»pprentice, Weuse, whatwe¢al] learnerartuqans.•hat 
•lan fro. thealh•rtrude,1.?piyeir 01,/inuR]yweenuld ni,te,imbine I mrn who ....y hal. h. lime Im.]1 ...unt / ewprrill[·e 
that with i. Centra[Training Centre ! have heard it mentioned that •omewhere B. in factorie, c€ in •nduitp, and treal them more or legs 
R[Iodepoort might le n eentral ip. forthe Reef. it 18. al}ly 8 very • majorapprenticeBbut m one area o•y forin&tan•e, a m•nnigh• be 
Cen/l| SpO' BU' 11 unu].''G8'isfytherequirements,}frh. Weatern taken ©r, ng a litter and Virtually made 1nt© a boiler fitter. simJIall, 
Cape k p(=ibly wAWd not .ti@fy th. requireinen• of Natal or wi:hrlectfiriA• a learrer i,not learner electricia,Band leamer hne' 
Eaatern Cape But * bly have the •ame problem there •ith men and - su'h he would become a lineqmnan und that . what he 
the different populatwin•thal they wa. train - appron'loos to I would do 
electniciang [hat [he Central Training Centre may not mart thi& raie Whrn it compito the al•prentices. our experience wi'h the ei:ami•a· 
We aip trying m W frur . w,1 I,mution in the Weger, Ape N.,w the Mn / ihe €Md . their t.inir' p,Fied, haq /01•,r beer. pod W. Al,1 
only T.'ning CenT'r. apait from the COTION at Westlake, th,]t i,iii tr pl h•da are rather different lo tin- Pided or on which 
which i, only of 'se for tho»e over theage of :I. the only.ainin, Cen· they dir{! teitd hy thn trn,in teit. We fee• thal our methodi Df making 
tre I kn Cape Town itself, Cape Town Munkipality, My own hope. . ininth . instance' ucirki. on live cables nnd thing, 8.0 not whot ia 
that wecs,1 get tothe stagoin the Weitern¢ape.wherel,the Munici· done by induitiv certainlv Our boy, are trained as electrician, theY 
palit,es will gel together and expand th„ Training Cent.e ® thar we go thr"gh the M ix: department," whal they pick up I very [Nely 
can traln ele£tricans there for •'I the local Muincipalitie, 1 womd hke up ti' themae,ves The' are given the op//tunity to / tomchoo] they 
togo further-Iwould liketoma). we shnuldget togetherwitht•e Elec· h•vr the block ,eleaqu qyAN'm - iome of them maki USE Of Lt. gome cf 
trical Contractor8 ao that we e. = / app rentice• then that w][1 meet them don't but ir the, May theY ul,imatity tend to specialize in one 
all ch, requiremen. forihil ... I feel we mustdc that be,/le ifwe area They either beeonne ete¢tn¢LAMOr the, becom• cabie jointer,or 
dor t, ihen ©bviou» the Contracmrs Re gning " jugt reap thi• barpest they become 8/ on eleririciansorsomethinR orthi, iort In other 
af our work But I donLt tb•nk thiB i8 an * rable pri blem in each wo,ds we attempt to give them a widp @uperficial knowled, of the 
a,ea, bu: I fee[ 11 really mui, be dealt withimanareabasie ui meet the whole nperation and then the,· en specialize and it seemg to be fair]y 
loeal requirementi, but ihi difrerent n0pecti in ihe diffmrent apea. of 9l,€085Sfull 'lae we havegreat dim¢ulty in keepingthe. boy•once 
the country 1 think thal w feally muit endeavour co linin [ilir own they paaed their . hed their t.me, a 1*0 p•oportion leave us and go 
electriciana And get aviay hm Ihe metal indu»tilatraine,• rm n Niml[Ur out •nd geem .dmver¥ wpl] in ndustry and ] think thal the training 
ha,La to ESCOM even po,gibly come to iorne arrangemfnt with that wedo, thatis weaFe nolonger apprenticeamong•the metalin· 
ESCOM You know. fley h their magnificent Training Centre in dul'Lea ./Ingementr we .e now appreliee 'mon.t the ..mon 
the TranG·,raal now ESCOM Cape .Mtern Undertaki!]01 ]18. con I m and the> don't 81·en /, toa tede foitheir trade tm,anymnroliur 
liderablediffl¢41,¥ ingetti...prvnblestopiothe T..navaa[to this there is nc difficulty in thole bo¥, finding Johi outaide in fact our 
Tr4iningrentre Nowweca• i-ihlyovereomethe.edlffieultie6 irwe h ggeqr prohlem I. crvand keep theminthe d•partment and my frel· 
- get toge,her wiih them and have a intor Training C,nue in the ing N it m"be very ge'ih. but f weenuld train men wh© Mild do 
Woitm Cape ond I think this •@ perhapH where the Inigo ML]nicipati· ourparticular j•beven if 11 14©nly juil agmnt] Aretion of a job, heeau•e 
time 1,1 eaellof rhear-, canlake thelead !,nd give theeigi,taner to the we do' normally ask them 'o do 8 vaMety of... if we could train 
small Municip' litieR and Ret [ogelher .4 form one Central Training them and we la,pe them tied 80 that they vinuallY weren t accestable 
S¢h•»1 for each arel outg•cle, would be betlerstill, b. ofeourge thefact they canallget:obG 

Ch,irman: 7118,11: wu very much Mr He• 1 chink the pral}ent ho, ou' ide an, 1 quite hon. tty. 1 thmtk the big p,oblen, al-ys is j ui¢ 1/1 
been largely •hat the Amaller Muni•palitie, are unable tn effective]v therr •Me not eno/h hindi to do the emounc of work avall•hle 
train theirown people. and vouriug•e@tinn ia indeed a very ./ one Mr P.V.E. Rautenbach 'Electric' Contractor6 4-iation of 

4. t12:1'52;72,3,1 r,E•ies anfle:re :•G„,9.••11'.9, 3 6 A ) A year 40 at >our C[m,rention nt Pletermant'burg. 1 addieged 
VOUTCOnvention'whatweweredo. ourindu8try leaBebearm 

ofacommon gchoo[ wherribe•eapp•tice,are .hifted fromone place mind Mr. Chairman. we ha.e been under the wh,p from Mr. W am.en 
to another and . I. way :le .lieve 'hat we could produce & very hi,r• nnd his departrnent for a number of wars now and I thLnk we are 
well·trained A-an however thi• ig obvioum'v nOt • ,01UtiOn tD the beginning lo ge¢ on op of thesitua•ion 1 hope We a• an nndu•try, and 
problem be'lle there are some I.al eomplications ./t have arisen having a good look at the @·ruct,ireof Dur indul' findgnelve6 in the 
since ouil.DIcali,in ul che Appientier./.ommitte, lo dr> lunt thai 11,)Minim, bui Ihi .arge m..(irity of.ur member• throughout the com· 

Mv. A.H.L. For,mann I ••kib .Irg) Mi C halrmAn, I E nmil th™ 2 e> Rpread all©verth© R•publie and South We • Africa arebaqic•lly 
M 'wo Bided problem that hay oeon di. Limid here The iwle i. in Ihi 8:ral[ emphoyers. I isp[,N@ibly an organi•ation withoneortweartisa. 
trai,nng •de which 1]a• been rairly well dL5cumied. b.,t I'm [•hing at nn• n numbefof ]846 n])1]re,diced loth.•o:gani•ation. Now trainingon 
th® Mlary here If,ou comp«re thiB with whal they pay •ilietreian• thrt b- 1, ext-ely difficult. A• 80 .ndu,0 and p-ibly & 
along the Reef n•wonder/eycar.'lkeepelectrician• Ithinkthi* requl:of the trade test#releetrical wiremen fur>eBrB, [ think t. 
far i™. inw Thi . 'Ll,1 mY contenrinn can he wbaantinted hy Mr Hure as *n a decimal 'pre. 

Mr. H. knard i Braitpan) Mr Chairman. ] think wo m :light]¥ We had •1 correct thiq q tu•ti'il and weAre no' in a •Sit.pn that We 
df the -nl. My Jill agenda Gays· Mun]* art,5m] Ii,Ining in ./r Ind.... 0-unrdon with I)/Building'nduM.'s Tr.in'. 
faoilitia" Now .n thai 1 can iuBI Bay that I we . in (he appr•ntice' and Heerlitme. Fund o™ablish an [nBtilutionalized Daining Cen 
•ell enough it wouldn'tbenece•- totial• ihearti58ng, bu™terall tfe at .ragwanaill at the old po.t Office/rainlng Cilt. 
] think m uch b been Baid about iraining 'f the apprentice& all over. I Wchal. hilte[ faci[Ii. . m .'Ind - canhandletwelve ld. 
think it 1, aboul limethit we do "mething. Trainingof apprent, a 1 allitirne [i™,il:rintent,antotakeonvirtually.on,en§imi]arhne@to 
not an -y ling and 08pec•]ly in Rn,aller centreG where you hardlv ablnek releaec[,ur•e, where.•.e willtakethe[8(6 forB• weekpeno,k 
have enougl• staff in the form of e retrician' to do the work •t iE lm· the, he wl] go back lohiseniptr.yeragain. Fmdi• thefinanee foi tbil 
po-ble really to rrain theie apprendi'i·0 and e central Lird tfaining h,14 liern quite a thing We have had to incor/rate into our varioue Ii' 
centre would be the anger ! fee. however. that the Commit- con· dustnal Airreementb training fun' We havelud to make then 
§[dering Ubi• at the mament should •1•0 Iaj,D .nt,] c,m»Merati©n th• .*oryona(lemploye.8.Iwi.LI,/how ]Yi•finane,·d Be. e·,•he 
m,ny of the work that an art,Man do,B n•waday#. 6 purely mechanical t.inink we do, we nlgo sull'. the apprentice tran,nR. We dont 
functi?n• 1 think for in»,ance. when a town94 1•deve[oped planting have faeilitie. .n the Wemiern Cape yet for trailung .prenUceH, but 
I pole'. m¢ting i. mini·'ub..... I.ying of 'abl makin' of thi9 is •omething we are planning • (]ie future a•,1 w• would welconw 

meehan •' e:: patey glar 'Nti. art electn •I'i"'.'I•:•ej,Z .' inter<hen. 
.her wn ' In. 'Ul Wit'.'.'..2 . •ither cwd) pi[M cou,Nes whieh 1 mel· 

given to le' qui:Led ./Dpleto / ]....RerN forinalanre, mr,re elee Mn,·[I ,• you lastyear. which wasthetra.mngof electricalartiGant,. 
trle-0 would be availabl to doelectrician'• work / d'»ng that, the Ni)w· T refer here ¢ntheh<tegoryof e.ectric«] arb•ane forthe pui 
•hoirue of electricianft wodan't be An Aelite ag k 1, as the rn,inwnt 111?Be Lif nbtaining a Wiremen·m L]eence on ' parttime baili At the 

1 lilli ./0 lugglt that th. Commare con'ide/ng ./ Item, ·1,•hennesburg Technical Co:[ege and Ihe Benon, Techn•081 Collegt 
should con•ider •he Training of ali•ann 11! muni•pal woilt, fr,T ing[,Ince whi€h i. financed by my .*iati.. ha. pro,en thern tu be a ./ 
irhe getial elecrriaan oran apprentice that did In' ti•deolth.e Min•q lilar/ *•reven,hatwe¢ar.•ettheRe f*lloweliceneed Some 
or ihe private # y•u wil find that he i»aholutely At n ]0=when he af ihrm had been intheindustry 10• 15}ears.Uhouthcen,es, bull 
con•e« to a M,inicipah. The,ithir way around whin you•rain an ap· -uld ]/e to put it to lhe .eeting fut yourobjeolve8 mu• be ']ear 
p.nuce for ......I work. he I Qmle .aptable to .¥ outrd€ or yini milit knum what yin, tr.*ople Forandourob,etiw inthisexer 
mining condition: in 'her -da. we are trairing our people too ./ [·inf .......1...r l,LIVLM./11>•ramming Ourph][080'hy' 
and they can . uRed / 1 over, and I •eel th. there Ls •laclt idtraining thiA Ii. we donttakeaeha•longtnnninstitut,on andtoach him •ome 
= far i, ic 1, •inceming che e. n • of eleardian, from - ou/;de thinlon ehe b.. .. . I verilice teknuworuseful to knew. Wea. 
£in,•s •nd that 4wiuld .10,• be considered in the training i€ thele tful.........6 mt !0 kni>w. thebaree*....for thi Wire 

M. M.J.W. Chappel Ii" Elinbeth)· [ think we 7/ 1"·ruem/r men 4 Ilcence ! mentlened lo y,lur C•ovention 186( year that theN. 
this B a que'tion /•0 01 Qupply 'nd demand.Today the.e Arr Juet not fneilities are open tr, every'i<xly It ,B dolle in *dion with the 
enow,h •di lodothearr.nunLof w,•rk livailahle, nn{1•hcnit ™ mesto 1/purlrr.ent'/Natinnil/'ducation We "/idieit'we arepayin,for 
apprent- the time when you rn•Id pick and choogeyou f }xi>4. Ioday I. halitally, but we le doing ihi' a a publk ..1- I eve.body 
you got to look very hard M find boy' rvi n that 11"'grd H !,tlindard 8 Ch•]iman: Thonk you.utenhach I did hear your oommem 
e'lifirate Alarge 'lliber're litre'lly.lill'ed,thatdoe'l'tapply a./. hei../h and rm belie.. 1 
on me too, to App:inti¢e, it •pplies all thP waythmugh, bui th• fact is Mr. L.H. Hare en'ral Organization for Trade Tegting' Mr 



Chaimn, I wou d Hke to support Mr. Rautenbachand Iwo' dlike the Inipeetor of Factories becauge it ia ve•y dimcu't for him on 1nforma· 
nremberq If thil meeting o know wh' his 18!•:/In hal le en supplied if we dor'l go guet[,/ i. accordance with the require· 
'Impligh• 1. thiA way Th€ pilot :Oheme. wer•.f c.,irne, It thi .mir mencs of the Act to be able to g• 8 pro•,cution. I would make an 
Street Technical College in Johannesburgindal theleehnica[College appeal co member, to make ab,olutely ¢.tainthat Wtheydohave any 
at lenori Candidate, who have attempted the E ectrical Wi.men's orli-s. to -«v strwily wilh thr Ac¢. othr-]se .e are]u,trunning 
pric.eal exatrination,from between 5 10 10 Imes. and nele, gil more around in circle* 
than a 40'L atte,ded ihe• cla,se. and came up and got e di9Iinct.on Ch/•rnal:T..>-Mr Van A+Iften Irrug.* mean21.trical 
They h•d ribvi•ll61> learnt 9-ething They werr being ta•ht the Wirrmen s •rlrnrlnrs Arl 

basie thingg rhat nobody had e,er taught them before, ond thig hag Mi. H.C. Drry•r •Pnarl) Mr Ch,1-an the pmnt 5 that your 
provid % gueeesgful that this new ge}Lemp at B•gwana·h 19 being Public 14,ecumrs •n Smith Afrion. arr•sedtnd•aling -th law from 
statted und froin the reNUIL• i,f the previous one. 1 can only wish Mr. the poinl of ow of D•teh·Rnm•n law, Th•re are ce,tain exceptione 
Rautent,ach ' •goeiation al. the que©ea, in 1. world I would hke to however ThePaetnrie.Artignnec•m!,le,rert•inport[on,oftherac· 
cornmenthore Tam alwavibeing accuscraft•ri)wingstitimtiegatpeo· tories Act •nd •erta•n port ons nfthe Wiremen'g Aet It 'specifical l 
ple.wchavr•,idn,ki,unfaitunately. FAC[}Mwit• f•rir Training with statd that the accugid s deemed to be guiltyofthe off,nce untilit I 
their very, very moprehensive syllabui, 11,0 nunning over 70% pa,g provrd tothe cont•ik Now mo@t Publi• Progecu•./.ify·©ugo to them 
ratp:lhenati,inninverage fora[[r.,ado,15•8·, andeloe•.Mcalwi,eman wi,ha charge ..ina 'contractoro, anymember of che ....th' 
ha. the dubious di9tincti•n of beir K the gecond lowet with 225 p- .nltrf thelimmed//)1..../..ridenceandthe.lihing'.¥ 
rate say ' you·en'i got plough proof, ynu will never *ut a ¢- 'n Court 

Chairman: Thank you Mr. Hare. We appreciate that there iB a w..hi; and they just thraw itout promptly Ild L preiume thi, im ex. 
problem - ive have not found a 5[4 Ji©n ana it seems thar the orginal actiy wl·at hag bien happeningintbispanieular inence I had Micha 
bas# .ther linining on the o,lginal basii, is going t. be tar enm,er c- in Pnarl, wheie the Public P,osecutor refiLBed to pra,ecute the con 

QUESTION No 6 t..tor Inner. ed until I p.inte' nut to him thar I thi' Aet proviell 
w•• m• tor r•e aceu* m prove Ihat he •9 an Mno•ent which is a Bydie gebruill val•nosBilloilIgeplutioeker I daar Inoeilil[held ve dil&,][t thir.Ktn d• an• this man w• f•und gu•Ity andsinee that ondervlndm•t •ie op0porin, van foute of•oontlik die vertolhing ins'n... w. I.r h. no ft:rther dimemti' i. P. rl . succeed with 

van Apore. our charges and I must ga¥ Mr ChAirman, thal weare ve• heaitantto WJitter li•drrvinding het ander lede mot hierdir 91,{,rl U,PrUH- la> any chnrAe u,1[Ma we are / rl.· certain I ourea• and all . /11 I tlng Rehad? think liver 1. I.st fi,Iriri...rA wo have 'dRnmething like.0,40 
Mnr· E. d• C. Pretoriu,(hliehe•rooin)·Mai die Voonittei, ek odd on,irc aquq . which we hnvrn't 1091 enc, blit lhe ... be 

dink (mB - hiercie vnag baie =t•ikibeantwoord er. tyd b..ar ae remembefed iq:hi•i< tch Rnman Lawtheeh•rgedpersonha810 
ell vir I, Iii[·m '% Al,i hoop orn by d. vol,inde Konven.Le In Durban. prow he'g innoren# Tn prnrtill i. it had heen the other lay around. 
'l ipfrrni. vil iemandte k. wat handel on./.sporing•·ankabe]. vou would never get a cniwictiD,1 ng= a man 
.... whnr hipile 'pelifieke proble,m dan ook behandel sal word Chairman:Thankyou Mr Drcver Ibelieve Mr Rautenbichor·the 

Chairman: Al,i]/ge•tion},•dbeen mile we don'ttalk about.t We Contracit•r; As•ori•t'Al woKild like / defend himGelf. 
i• 1 have n .Tri neK¢ Year on the Bubject. So w. will dm, it. Mr. P.V.E. Rauteobach ,£•petricAl Onnt.Rolors' AS®CLA[ion of 

S A) Mr. Chairman. ratly I don·, want to defend ibe illegal ac:, of 
A member h.6 had proble.. w.h an lectrital cultr./.r whu Cont..in although r. employed bY •••tra•t#. 1 believe Ihat 

-nt un•u'Med n,en to do wiring work. After *veral written Justice mnlet take its norniG] c<lurse here I heard drat Mr. MeNeil m 

r,ting4. 'he miltlek .a. handed over to the Public ProBecutor 
Kokstad wasad•Ned bv hig Counci a,Ad/[i......... 

2. 

re w•y /0 8....he mat,el .·- .-ed Into the Inspector liona, 11¢enretolrontrac.r, Now.' Chairman,!lon'tplofeagtobe 
of .8Ctorieg - lili no a,tion. ne inember -Duld like to .now afungi Dn the A¢' but I m not 9ogure wh'thrrth,· Act prowld•5 filrth0 
Ihere • go •or here 1, It not the time lo hive a proillutor 1 do 1.w that in terms of Section 13. pr(1V1,lemal certificate can be 
who e{Rild handle such ca,e•? gr,nted to a wireman but certainly not by a -ply authomy b¥ the 

Wiremen'E Registratio• Board. Whileqpeakingabouttheejee•of the 
Electrical Wiremen·s a.d Coneactora' Ati. we ihould bear ln mind 

Mr ... MeNell,Kek,™d)• Mr Cholirrn. 1 h•deansid-hle,rnu that we ].ve in an economy where The acern# iR lin lowth nt The mn 
hirin•hil•Dalie.,larcame andeventually. •. trimgof 'ection 1.9/ Ihe ment and we muit lonk al Ihe demand •ituntinn A week a• Mr 
Flectrical Wiremen and Contracto.9 Act I gr-d the requ red Imier. Flumbrid.e, The President If the Chamber of Minis. Dpened the tri· 
and Rtatin, to the eontneter that I inte,ded ./•ing . re issur the •nual congressofthe Sou,h Afr•can E,eetrical Worke• Asso•ation in 
licence Atthesamet:rnelgotalette,f•rnhiglawyer.chreatrningme Durban Now anouwe[Iknow. thi•,ithe Eleet•Leal T.ade Union He 

.... 0.. fordanages, and Le lated in....r that hig client •tated nnd:his was quoted b, the paperg th•t the, experienced a 
•ontended that I had acied illegally [ Brn sure that • ac•ed legally. .il.ge / I= electrical ·artill/9 'the M.ing Se'or alone.1 'an 
however after further d#... 1 was advised bv the Municipal assure yin, hae today that we have agim tar ghonalte the Game finre, 
Le. Adviser 'hal it would probably be better LE 1 did issue a tem in the Contracting Indum¢fy alone We have Ined our be:t with im. 

p• an· I rence Islated ih•tin issuing atemporan·licen¢e 1 wmild have rn,Ation,wearedoingwhatweanwithtraining Ourcountry'lan 
t<>golhro •hchegame Lnpleasantprocedure' withdra,•·,g it How. expand.g,)neand*.nfraitructureha.tobeprovided Morethal 
ever, he told ine Ga• it wasundesirable. I would haveto face an action often. the contractor i• faced with H, bw n'g chni•r Thpiob s I li be 
for/mage. m wlfand ratherletthe.uneildolt S. Lnche•Ci. Im done Now, we aq an Assoriation, haw made filher attempls te get 
glanceK, 1 -Fd a ter,rary licence •Ath the pro•i,D that chia wos sone Alle•iation from B[,Ine of the provision@ of The Aa, buc all the 
I.led sublc• m The ./din K of the Court On .poling further to the s•me, Mr. Chaliman. we ¢an inve You the agiurance. bu• 1 believe 1 
Council thernuncilwikup/r,ible.,aupportedwhatihavedone speah i. behalf of the reputahle organi•ation, Ind our members are 
fully and inslructed ihe Town Clerk / proceed and dises thi• matter reputable, ar.d we wi[1 impre.•noue mem'ers.. t.•.Mey .'he 
•th ·he Pub]Le # tor I have isiued about five or - charges in best ef their abilitv • ¢omph with the Prn,!4iuu, I rhi• Act. 
all The Tnwnelerkdidexacth t•.-- hewenttothe Fublie Progecutor Chairman: Thank * y -ch Mr Rautenbach. 1 hope youwill 

d in due'lum, the Public Pri,cul'.called me 5% /!Ing and [thought not onl> tr• you will in f•ct •ceped 
14 WJL' ...ere.uiredinform/tion A.yway'llhe'kedme for*as Mr. J.G. Wannenbur:'Dipa,tme.©M.•i,r) Inlabouitenyean 

Fe I COPY /1. Ele[·tr.cal Wiremen Indlentracto•Act plu,ourlacal haven t ..u•ed anything >et The trouble with courtcas. on the 
1-,1 h•d been advised ihat it wauld be moB, d-r•ble if [ could WiremenCont™ctors Actandther•eloile@A•,nndthislwanttolay 

obtain a conuction Well eventuall, the PLblic Pro,ecutor did isiue with the greatest re,pect to our magi•tr•[09 •nd our proue,uton. Li 
the nece.Ary qi,mm,inges •nd & 9•quel wai Iha •hig paMiculu eon tneir lack of technical kn•wledge They don'i know what Lt ' about, 

tractor despite all thst he had /imed and / that he had /d .n and l.ke •ne mag.st™te <]ne daY wid / mei how Can he sit in ju,Ii' 
letters . me - paid admismnq of 2uilt on foureount• of 15¢ach The ment over & cale of electileution if he doein't evenkn•w what mak,8 0 
Councillook the +wihal . #q ridiculou8]v ow but neve,thelen he light go on f >Du pr- a buuon and •he light goes on nal •8 the 
raid the k Jr ndrn™,i©n8 Df 0111[t biggest trouble thitwi have In the T.ans·,aa[ now, weare fortumate :n 

Chairman: Thank viu M• M,Nei[ 8nd eongratulation9 on vour that the A[t©iney Gene.1 - decided thev are going I haw a 
Rucces• dlfferent way af • ing and wor•ng cn ae ca- f. the Factor.e8 Act 

Mr. J.K. von Ahlfien (Springs) Mr Chai•man yes th,Bia qui™ a The normnl er•UlrieS Wil] be bed. and c{,pie' of the enqu•rleE will be 
trick:, problem I h,n,e heen a men,hrr lifthr Wirerni•n'M Regwtramin sent Ine co the ..ey·Genefal the other /„e to the senior 

Board for quite a few year, now and the imp-ion I git ig the mag!•tr• the •rnin, •mic€Utor in Joh•nne«ig. ne ienior 
Munic,pa• engineen drn't quite know how to Implemenl the Act If p...ulor'hoine[Iveraedlnth'Factorie•Act „noothe, Acts.]i],e 
yeu want to pioseeute • wireman, for contr•enmon of the Ac' • is 'pinglarce mo thr Flectriral Con,racti,rq' Act he will decide which 

raGe will F ifrally laid d™,m the fon,16 you must comp" wil the Noced,!re Court lh• p ro, whe,her it will go to an Inferior Court of to 
you must /10,4 Il kne been qulte clear to me. thar che feweaaesthet the Regional CK,urt He will allob, i], a pnNit on toappinnl a proee 
18' been bmigh' fo•ard M the B[•rd. that l is ven dimcult for a cutof and .en he al,ints a pro*orilt •LI! probably be a 
Pul,lic Pr•,se,utor (le even fu, ihe In•pector of Factorleson,he informal p..ent. f. m le lilli ./Irt, and th.e prn.cutorn. I al 
tion 81.pp|.id and le action la'en bv the mupplier to be Able tridrwr prornlieyn/, the know [heir Johi.Theyknow a littlebit morethanthe 
imne whether there actjm cal be Inke' I wN' 9/gmt 'hat we - avera/ pr[Nee,Llririn Jinnirnal Court Ao in the T,nimatrnatteriare 
4,[lern. unake abi,olutel> cortai], thal we Know what the A¢! say@ and .ing / he different and mrterq are .ing ti' 4 .s•er. but [ don't 
that we cimply strellY . accord•nce wi• ihe Act 1 •hink •hrn only ./. whai we l-e ping to don the.lher three ./unces yet. Then the 
ivill •e succred in getting a proie¢ut on. Other•·i,e 19ee p.Aler [ ./.hing in & Wiremen'4 •n' ContMIctors thntlhe in•Trr 
feel sorfy for the cont8ctar, ] feel sorry for the pri)seeute. and for,he •orgof machinery. not Lhe ingpen• (,f factirios theydon'tholden· 
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quiries bul chi InApe€t,•rg of .achine.. afe lot entitled to hnld en bugband and wnfe work. In Cape Town meter reader§ carr, •el 
large hunchem •f key• (Bupplied by the congkimers} t• give acce- 

Thnnn]> thingthey areentitlid to Iln lithat underthe Acy provision to ile. premile, b. th' ./em la not entirely 'ati,factoey. 
1, mn,Ip Ihnt the R,id can call on Rn inipectnitagnand ninkenn ./ To oiercome the dimeutty it hag *n NuggrN,ed thal guch con 
wati,Minn like we did once in a ¢ert• town upin NDrthe•n Transvaal •umer, be /nicard, each month 4 pnat with a request thatthey 
mome•here. Idon'I,v4ntlo,nentiOn thenarne butweaentaninApect©i 1111 in the nleterreading on 'r card an,i [x,Nt I back lo the Count 
there becaume we had a 't ofc,implaint: and thi' inspector merely m. ell, The melers would havecy,·Ii,milter dilill, Mu roading would h. 
veetigated and reported itt, the Roard and afterthal, the case was,o· 
ing to be lu• h•ndid over.the proiecutor mowe have no real -huo 
p-eute film the Depa,tment'Ide, lo p.oge.i. i.,1., the Hasatw member tried thIG Byste,11. and, if go, wi/ 4.=* 

W..In'a and C =..'Aa I i' not the game ' underthe Pac Mr. I.H. Hes, R·ape 'r•wn)· Th™ proble,r,• -14 8 ve. 68rni: 

.nrifi: Ae, Al •hal is nuF b..t dimeu. on, in Cale Town Ind [ don't Know how th' *er larger municipal 
Mr. D.F. Knesle f Johanneahurg - Electrical Contracrorg auihoritie, deal with it / Cape lown t./· le have something n the 

* 1Atkin, Mr. Ch-mn' being I member of the Wi.ern€n'g order of 1 think 8,600 keyq Df . e premise, 090 mind does bogg[0 
* lialir•n Board • well•represent™ the Electrical Contia¢M. at the res•nsibility thit we land wil We had numerous eageB over 
As-ation, 1 =Id like to bring it ta the notice orthe membm tho year• rve been •here, waire our Ine'•F.eaders h•ve been aeel:Red pr{· 
sent here t,xlay. that Rhoold various©ther thinw, ] m happy to be able to say that weve a •ontravention cr. the pa• c• the of theft an. wire 

men be noted by a municipslity. thi• im tobebroughttothe Bo•d. but never kad a singlease whe,0 one of our itaff haB been convicte,1. but it 
m the 0/ of a contracor, ¢he muni¢ipality //f must take 'he doea enc•urage consumers to take a chn¢e and 9. what ·.hey canget 

nece.Elly ste.8 Under Sect on 19 thi• LA C.. d.... Thi outofit.Now it·*Aproblemihnt'sbeene!:rrciAIng'u,mindiforalil,g 
procedure !9fe - If u theopinion of thesupp]Ler the ./1, or defeer i, t.me. In• predecener. eould no• nnd thr s,lution to i• iomebndy 

contravention i, of I nature chat w.uld juitify the removal film th. muggested to me ·.hal poggibly we can getnver thus by mean& of;ending 
•epter of the narnc of any wireman re8•nsible for such wiring work out cards which the cansumer, enuld fill In thr-liei MI own staff 

or the 0-pensi• of any relificate i-ed ./. or ./ end-9amp/1 tell me about all thedifficulties you know we hawcomputerised ac· 

.ain't his narn' in le Re'liter. a. thec.e may ..the Bupp irrmly, cou•·, and I have 10•0 theet•,4 papen herr written oy my •aff Telling 
- a•d Li sAy, - he may bringsua repon and infarrnation tDrhp noti• newhat]•and• and[mhopingtna·p-64·arnoo•tallmyfriends 
ofihe Board fortheirconderat %. Now Ehatiathe •eman A- nere and varkpigothe. authoiltieithat tlry crilld mvemeaome Lead ag nnw 

if it is a contractor. the Municipal. 1181 take the neepq•ry Fli'tion to how wer'nget r d of:hiB.lacemof havingkeygto .ivatepremi.B 
them•ve• with a notice to the Wiremen'i Reiristration Board Thi, even geea to Nome of the large, departmon·al qtores, where thev 

Oh,irman: Th"kyou verv m Jeh for yout contribution. Gentlemen, ha•e odd plares. •tom. lot for the st©,es tier•]ves. i,8 where... 
odd stores awal from the. premi:es which are normal v kept 

timpi C./127% 6,0•./'.•/k'Un731''mE have 

,/buti Icked. and they 're p./habl> Just i./inN mete' in 'heie pre. LI'l 

Mav 1 hand over / chi Pre.eni and have to be read 

••idenl: Thank you Mr Bozvczko You did •ery we]I ind•od We Iry• in •n• every w. we con ir, makr nrrling,·re•,tg wit• the £- 

have fixed ib b i be timnes when ./al have people e*pected be-Be present t. un· you served yliur app.enticeghip Gumern to 1. 

Pietermaritz6urg. Now we come to the questiona * the Good Hope [o•k the premiaessowe can get tot•e mrirr• Riltwith. Ithlnk 128000 
consumers, that obviougly is r.Di ao re ihi•g u] a•range The meter 

Branch and Dur Chairman will he Mr Murphy reacris have fixed roundg if you dep8rt from th f,5{· you can get yourgelf 
int© nn awful lot •dlincultie, I hag beengugge,tedto me[hatiom0 
othe, munic pality hastned th™ system. rd [ike'l know whereandrd 
like to knDW w th whaI iucce.g 

Chairrnal: Well ient[emen. -'ve alway·. knnwn that Capelown 
. a ke'· ci. nru you .>w whi 

Mnr, E.E. •e Vinierr dh]Btenbu•g• Ja ek •inknieex kan 5ommer 
'n kitq·nplo.ing I r mir HAK Kir{, Ii[•, rn 'ie inder perione watdic 
p•hler,r her lie 

Waardie prnbleem by 'n mul ALpahtell oogedak het waar .oeer 
wai er. wai ell,an daardle tyd nf n.l tnepaq mol baie groo• gukies 18 

da,iynel moetseke, mankd•t vdick·lfiusillein jouverordeningehet 
w,t hephal dat die wibruilfr ·Mot ten al.e 1,0 nono810 toegang - I 
pe·Reel verleen en tot die ter,Illingvan dir inRd,·ly kal Jou daamp be· 
ri,p in al, die personn con nir dnardie t•gang wileen binme 'l iekere 
A·d ni,di mi iv ev king,fanv w Iden m 1 hv dir /doen het, an ip 
In horr .n nf K Ir r rim (i], sy kil.r we r' r verandering: nan tr 

bring orn ¢he mer .ting ,]piii 'r DIA ir plitils,y,laiydi- Itan lepq Ann 
der dal jy hoef toevhi, le nepm n• 'n pa•r honderd ileutels om ,]op te 
..1 . Ek liewef d.' . fl,1 mickwn L. dle . 11 I [,11 Kaa. ad n [an'. 
:nynpmlek wee•om dil opda•rdie manier reg te •tel, maarekdink dit 
i. d e heweging in die •elte Miling. ai hu ll fii¢ wil doen .an hu I 
nle,or·vidaa.(lie pinhleen op[09 

Mr. H.C Dreyer Paail)·Weallkrow.Mr He•ivervwell. hicenbe 
quite impatien' 1,2 r! me. f'm verip gurpri,ed thn. 1 e 1:as (oferated 'ueh 
horrihle situ«tions for Nuch a Ang time In Paa' we '[so had quch a 

situalion about 12 year. 8/ eleetricians running ab„ut wi·h big 
bunche; of ke», qu•te a few h Jndred, net quite E• though. but large 
enough to be aw.ard, and al] wedid we.1,1. ciangedal] the loe' un· 
der imaster·keviyem Each con umer ha9 gni hilown key: he can 
€,prn •is ,•wn 1•ek, he ran t .pen his ne...rs lick and I'm refeling 
niv .m'Torinnms a.guoh nnt ihe'inl·rl,inri). man'm h.ise for.g . 

[do't aeeepr undep an, Mrcumhtane- We've got a unifnrm 
n asterkev'llein.each electriclanhamonli .......aldcanenter 
anv subitation 0, Inete„aimalthnugh -irwidy .11:p can vouget ma9¢er 
4vilrm.sth·ma•en•andaw, ird,vid,In] 1{rw 1[,eAchlook 

Apparentl> pele i. Cape Towndunt 9ell theke lock, but 1 th.nk 
yi,u enn get them. 1 Ih nk. I, Johanne•burg 

M. Chairman as fur as dnmehnC i).1.Mng are c,incerned d.e 
meter 1,•nside¢he houge weiii.t •ft,9e Tornd *. theman hasgottore- 
n]ove the meter to the ,)ul# 

Mr. E.P. E.W. Trautrnann i]Adwnah): T have go. a Bolu•ia to 

CHAIRMAN- K.J MURPHY· VOOIU;IT·1 ER ./. bu· I iu' lant [i . inr 1-0 ther prable= definitell haw 
been deal¢ with perhap. r il L. 4 A but .n EuroDean )untrie•..on,1 

QITESTIONS:-GOOD lilli. BRANCH longago, and there]% a mys'•m weeanperhapA(hinkabcut. Thit Li, we 
,hould include In mir 'iy./the pmvi'kin th. ihe meter reading• can Vo,r,it-: Mnr. K .1. M•rn. IMnmenet W- W'el menere, ek 

.n an adi,1*trneit and thin' 
niaar tiet hi,ap ibil i.' .ri' wir ihi· Grw p Hiwip rl,11( he 'verages, at ep,tnin limi,4 theri. will be 

ae, so *r 

Bpordig •al gn• Nijo' die vmeere vanni,re en dat u nie in d:rtu•§0nwo will be harh N the ar[, nl ligures Thst would recessitne to hAVL. 

dalk al ·n b],Ilie moe, en viak.woF,i het nie. Dieeeriteprobleemwat imly a few reading4 durin• the ve. 

nn• hier het. i• deur Mnr. H- van KAapHind voorge]•. Mr. J.R.N Mackay ICape of (k*1d Hope - Pr]Uncial Ad· 
mir.iration;· I'm ./.ed th. we len't had an.hing from 

READING OF 41'TENR [N Ine}; ED PREM[MEN· Sali*burl heCIUIRP ·Ral,Rbury game yea.s ago w. working on thi: 

Th€prohien, of *ning acre•6 lo moter01§ Incr•ingd•lly wilh synem and I a. H hi.u/holder and Con'u,ne had lowork under that 
more and more prer,li0ei be•ng lork. during the day*ge both M> colleague th.p Electrlcn] Engineer ard theE]ectrical Foreman who 



werp a[90 living nearb>. immediately BaW the implicatm of this and tude in Durh- nlthnugh I thnk there •rr gome a"ea; in whiehgpecial 
we trained I. wives to do it for ui. so they fil•ed in th, cards whkh • irementA ar-quired i wag rathrr enncerned by a remark 1 think 
•m, ientili •s * month and wr nove,1•ad a•y problems, wha• the made bv Mr Dreye, DI the Paarl, In that, the 84>ptyauthority should 
r™inle.]x w[.r i)/ the rn:/[eip/[ sido T d.n t know. b. it worked in iegort to such diaG• action aq To requitr a eonsumeito reartange . 
Sali.bur. wilheve.body, evenbod·, was underth•yemanditwaa •upplv whiehnighthavebed,lauile•Mrtnfle„tina:elyinst,!IMIn 
a lei simple A.... from the coliumer'i ./cof view it waimerel¥ the pre,ient fes}Lion / 9,•me previous date 1 think there i, a principle 
rusl 8.·yelmeterdeal Indyou put a ]Lne n...ere¢he »nterwason here thi· wr've got m be. in mind th. if an installation . approved 
the de•1, rhat wAN all, and they came around to check from tirre to time and a regul or orlegs! requirement .q changed itshouldapply toe. 
to- thaI d,p read/gs 'Breright. perhapa rnce. ..ea year. as fAr sumers ihereaft.. I. .t to what hag gone before. by and large 
ai I know nobody ever ame to c neek ours wit m w have been right. If Mr..M.W. Odendaal•Albertom 1 thinkthekeytorneMe. problem 
anybody wisheB to get any infr•rma¢Lon 1 think Salisbu,y is the placeto in Cap' To•/ 8 by @imply ...hing ' gmall metalbox to each door 
$ i' fr[inn becau• if they're n©t wii'king on it now then thev will ! and then depoq the key of the door Ln thi: box and thi,little boI in 
think know all,he an.Bwer' #,1 whvitdidn't work ifthe> are working turn LK •ocked Agaln b• a municinal *I 
well thrn U qh- that it ha@ ba working •iene about 1959/60 or Mr e Imbard (Cer.(•on, Acce'lg to I ..... .... 
thereahni'/ AimonE of lh€ well known treierrnanufacturm they¢ould providea 

Mr, E.C. lynch Sa'labury/Rhodpiia) I·m afraid the prpviou@ gimple devier whiell you can apach t©your meter to provide remolein· 
speak€r i' no• quee erre' Self·reading meter cards are not tne dieation of ./r meter r.di. 
%• Fint of •]], it did. applv (htughout the 68]1*hufy ..m 1 ear·, rrmember off·hand ther.ame of the nrin but ['vegot It inour 
bui .1. L. le licensed area. and 11 w•s introduced becau. f the dis· recofd., and th]8 mal poss.v provide the answer to this oroblem 
tance• between p•pertieg and considerable ec•n•mie, were expected Mr H.C.[]re•er,Pair]) Bel.•rewegoontothequestionofremote from ihe.avn• of nuleage bythe meterreaders. The Aystern wa• used #r rpading whi. might into. a king discuggio• I would juit like in the peri·upban arias for about 10 vears . more It w.8 riasonably brief/ ·c ie,}Iv to Mr .,ser I- -ae of requiring •onA/mers to put 
su«eigfu[ but I have to admit that the return ofc•rd5 was only about their•eterbnardioutaide it isalmostinvEriablycoupled t©gomeother 80 '4 of thi· lumbe. I c.•di ilat ghoul have *n retu.ned each trattm :uen as rewireor where wedefimt¢17 have got problerns weare 
month, sn #h• fint leg•on i• that y- -n'l get anything like 004 of now forced m -r Colou.ed meter reaers and a few not manY. en,1 
you• mete rea•ng cira8 bac• So there E a •errific •ot •i Yellow -U,3 lumeis have objected to that and iefuse acceal to :heir houwe by work The Treasury of coune ave•age for A,v mnsurner who h• no· Coloured merfrre•ders, in whichea,ewe Promptly instructedthemt' teturned the .. Ind in-ably the average figereE =dobe VerY mow the.r •/prs outside I •h nkthatmo•or e,9 an-eruhatqueB· 
wide]/out :0 that the c•nsumerg comp].ined bitterly on th' .Dre t,n 
Thai In[·,InR thar You get eD,re,pimdince ilnd you've got to Mend [lit &. 1.1[. Heg.*n ):Idon'trealIN wanttoreplyl Ju• want •omebody. nota met,1 readerio• butgornebody empetent enough. iosAYI'rnior.vtha• Mr Coagerdidn'twantto&peak. hed;dgiveme -D]a• wh> their ron'um®©n *ng nheut 90••unit• pe mnnth for one Golution of the kev, and that - 'c employ more meter readm and 
Rix mom/and then wern up iD ievera tiougand, un,ts for the 7th working a lot ofhDurg Bu• I·d »t likero let the other de[egates knnw mi=th. that th- Dther problems have beer thought of we have provision in 

It, m. i qfly, . by nomeals the IMI. to ¢ he p.blem faced at Cape our by laws 'hat we can cut·offsupply, we c•/ force them to put thelr Town The probem can only be.]ved in my 'pinion, by ing,t·ng that melerborn outaide [ th•nk you must appreciate that mog• of th- 
premig,6 un, ovallable ar al[ reaien,ihle hnu•, for meterreadingortnat ©Gn• mersaoh·ed are N-Suropean Yol iepall oor©Moured a•Hz 
the eo•ime, Al,Auld have the meter * pogitioned that it tan he read -reticulated, -yall have elect•i¢ity, evelyg,ngleoneandgomi, Dr from dll"[de or with®t Naming er.try inio the premlie. these are ancien• and ir- weVe got to aA them to 5pend Rt00 or tn,Dr• tn Now. 8 -ifihr complication as fa, 8, Se]•bun· 1* concerned 19 lat put ine meerbol ouaide, 1 think th/ - Council woul' ge©/ find 
we .% recent[, inccrporated moBt of the -1·u•ban consurne. n• 

another E]re#,irn! Endnee, 
the muni'ipal aria, will not so recent I - three years ap, and the Con· It·sa preb.emwhichwe've tried M golve fi'am 811881>ects. Mr hager 
cillorK...frgenting che per'·Irba. enn9umers were I. no• prepr,redrn isqu•teright it...thatlhaveinherited Overthelasitenyea./[l ser the munie.pal eonRunmers, of Ihe origin. municipal aren erm meter·boxeE have had tobpoutside. it, faeto•erthe last tive ,·ea•thpv sumnerg, having rheir meters reaa Ind •hhinea ou,ide /'ing a gelf or are a!1 in the •treet•-in ihestreet·pLUAr. 90 that thisis nota problem be. expeled te •ed their ow. meters possibly· a little petty, but we havenow 11 :one wi inherked and«retrving t© Ketridof. I anv· 
a yway I r.[her welcomed the return to full meter read.ng. and Lt Ker· bod• shouM ir firt.ireenme a€Mcaorth•knf a qnhition please inf,Drm tant>. I Think :he imly .-i,f. trry gy,temn is . have regular meter * /P O R• 82, .pe T©wn 
readingq n prrin,ls not cKeeeding •r thiee months as al,mit, yful * 1Mn: Thank vou Mr Hesg WEI hi,vo•I:•ed the diacu;gion,in 
can avrrage I. hewron Ir a month (ir ¢vo b. youcan•i go on m•nlh that questian and proceed now lii Qi,•sli,ln na 1 and we'll return I 
afte, Inrinth r,[prrting fhe oons/mer tf send in reliable metrr readi,g Q.wiori No 2 .ft{ Avn; 
c,·dll! Imt thili .1,9 hren 6urpracticale'. neeinSalishii. Rnd 
n,iw. il hni hrrn n fnel thet ex,•01 Mi a few eoniume,• in r•o re H.V RING MA [NS WIT H SIOLID LY CON NEC 1 ED TRANS· 
mainin#millipipnl arM, And Thereare wi> few ofthem. I•mspeali. FORMERR 
fr,im n•emn• 1 think ir'g anh• abou• 800 coniumer,left within an a•88 The v'iewH of ™rmben would be lip]Irri•inte,1 Dn the i.vitrm of obhout 400 qq'nremile, Naw in• arealikethat it's wonhhavin, 

oolidly connrcilng traniformen to H.V. ring mains meter·readi/ ea« but that }1• n© re]Atior without pro- to the problem in qu'. tec•ion 011 the H V. gide but r.Ds,W•ly with # nnectIng linl- 
tion a· Cape Trwn d varrving 'undre* and bdred, d keys I 
think !1 m in], fr 'in•i'Jiial,/Ir fi)r ri,1/1]mer' to expel that, andtneY C.entlemi·. 1 prison// submitted rhis quemer, rd Jul be in· 
shad find some waY of being re'-d of that hurden ./.Id [• know ./. othec undertak./. I. doll' Ind to w.tel· 

Mr, DC. Pl-de• I·]ohanneqburgr In ./•bur, fora number trn, i. re rnE,kingueof•hp fugetypninit toproletia feederhaving 
of vears ./ wo lave •d•pted neprireiple of readin'metm quarterl. on • a numbe• Iminiatu. sultatiens wl,h tiangfor.m connected 
fur 'imeNti' eoniumers on]>. 1 he interim months we submit . b men]. i•f linkq. and go .th 
pr,WIRIonal ..c,ur.[ Ind (il the third ...th when .e meter i, read we Mr. W Barnard *ne*. Thi, ia a queation ..of 
submilaric,•ncillation/ceount Rf,ihaltheproblemi.fnot,el•ln,in 11.081 imp[,rlunce 'iD,]5,i -*ularl, in thr T.ansveal pro,ince lthil 
to hou•$ •s reduced thent-in•vr,¥thie€ months. Now it hABals© Atage Wo have been asked b• the Direct. of loal Go•ernment to 

been uur prattice rei Ihe past. 1 ghould qay 26 Years, to lequire thal drnw upgw •© lineG for the retieulatinn Of new reKidentiA] town&48. 
dorne/,nsurnern have ./1, mi·te•, mimmed nn /9 lul// .al ..i In• M tn ng M d•w up the.e .Me lines we have to ¢onaider the 
on the *Id boundan go I. pil'/9 91] rmblem in ieading /-6 v•Tious ]-implciq,nvolved in providing,h™ reticulati•n. The fi•t 
•neter• Widoof coi,ric havearervin•grnii•nher,if hnuieit+Aiwere thi. nl e/L'//tha.lescometamind 'wha:typeof protert,un>oL 
huilt before th• requirement. if wr hnve ¢ muble in Kettine in,0 n hnuse pr,]vide an' where ve'provideit. Now I personalb fu,·Ithst .•,i•·r 
•ri n,• Ille 'lete' we wr]te to the Conqumer A,d Mhhin, to make all ap· tinn fii tran.fi•rm•™ must be rel....... and the Ii,O.nce of 
pin,ini•ent Gr that the meier ean De red If 40 i... thet regit-t w' faujtganda'golhe effec, and :nionveniencethal Mul h irmits will cHI:Mi' 
t'len mve M. a provisional a.....and it's ./.en©uA,0..r ./re NiJW wien we talk abillit prote'll:lf trlin810'inerMOn ringmains, I'rn 
tirne,:ltimi' ar w,]1[wnpi> with•urreque@• So wedon¢havean n,>t pnlirch·•·rE wh•t/:means OUFprnposalsarethat>•,u ha-a 
a..... . t]/ubte 'ha' 'al main disiributor •,ith main transformer sab,Unng, and a,Borlaind 

Whun we rullie Iii bulinemi coli,UmerS. in termB <c our tariff n block wi·h each traniformer .bsta·III J would probab]. .% ful,ir 
I ls.']//bul"' u.u•un,er orin//st' w. halead//pur minisubst•tion. 1. Durmainiran.fornnerqubstation wN¢hisc,Hine€:1 
11,)6,· ],?al whi,1. 14 ineihing we have d-loped ] don t kn[,w if Dther rde,Ihpmuirdistribu.r.upply,·/that.I,L}]etownsh,p we fec]],1/ 
...Ir, 1.ve,hu. 11,1...er.] runit''yaltyped 'ock .ithill e•ell'inltohn•,pro(ecliA Nowlhu•,muste,therhe fuseprotertir•lf>r 
hni•clilimnili-nngthehnlt weha.astandardkeyfortheone the ar. auton•Lwoll clicu•¢ hreaker iiI 'hal nature, /1 that if )ou di) h-a 
i Lill·Limer n•6 1118 1?WI, 1•• fir ilientherberause he needs aerrns tn his lault on the other ••de of your pkilif'tion 81 leaNt VOU areftot gali• 10 
own [u* te.-m ch„Inlierg Thl, rieana then that •ur meter -de. Mose a lare wh5tantil[ urea consultul' anum»i)f./nehkp&· Kni 
enrr, 'in]Y one Iii>'i'Ri·nc•rn,ton• bulld•ng-hu•nesNorindultrial when -1, in rn e to the ](,ra• min,Mubstlition 48 1 me nr ioned, :f v,]u haw 
£·nnqi, le:r 01 .,Jur 11 Suoh connei,ted i. a ring U] WniT main tral™former glibita· 

Mr. D.!Ir •aaer murban. Id,in'l know .etherank •[he•]gge* lion. a I,iull ni, Ihe Mng ran nn!¥affea a limited nurnberof eo•umen 
t„,inm•debreall>helped Mr He4•. ithmknisproblemiq•legne> Now, yi,11 might ia, that That 1. M r,4, (I nt we ar,5 not prepared to i!•r 
01.1,1.4 1.ink].wellkilow....draiwlththesituallonin- r>. 0,1 'hen Rgainim ./hers,/ Ihoon],t>poi fault you'Mit, ng 
1141 t th• curre:,1 liew i,int'. 1•., bu: . proble. i, what ..dolbout to pn,te i [ Fins' m> view is a trarisitirrnor fault. a fautt on NE 11.1, 
the f,nesth.his forehearer•},avelefthimMInd' and['ve./.m voltage -Fing of the tr•Aformer and more p*[t eli)Re ,(i 
paill>withhiinwe·vecerlainlvhawn tgo, ihepmhle. ofth•im.L the lerrn,na]9 of ,·©ur high voltu windi,]R. 



We in J©hAnneaburg, we•ve had faulta on .inieubBIations. nat Mr. K C Rob- •Ea• London)· Tf 1 mighr iu•t Aqk M• Barnard 
many. we 'laim that trAn,former faul™ ape very, ve. few and fai one or .i ques•Iong. 1 :ruit co.. Pm eaeened thal I would 
ben,een On the odd occasion th. we h.ve had a Auttwe have found appe. thal * ds are being laid dnwn [In•Ihly In the Tranivaa[. 

at fuie protecti. h- not operA[ed, beauge there hag been in,uf and we renlige thar Rame of these Tran-Al intli]Imen @pem to spread, 
ient fault ourrent operated In one paMioular ow the whole Soretimeg when we don': wnnt them to Ap,Bad, but the, have a means 
....iation b..t out before any pr'.ection oper/ed Now. 1 feel of spreading LIMother, you know mo•e conge...moipheres, Ima 
at ./ in ilge[f indicateR that we're no¢ achievin'anything by put hit ronceine• that we a.e perhal>9 t•lking •.11.]ne COmpa. BUbs• 

-garD . proteetion . ihe px,Int, and wi are in actual fact recommend ng. tlon . minia.ure g..arion, of•ay' 1. con: LImril. when in fact vou 
thni one putg your pmtection en Your main digcr. ni •nd •herp - lould h. ve 'omethin' 1,e 600 c./.sumer aff 'ed with 4 substation' 
*idiary * .u have,emething hke compactgwitchreargiv in•]yed. I would like to ask Mr Barnard 1 the &¥stem that they are 
i•g you on·load LAolation. nnd no other protection pmbabl> gong touggat en.,ages pufely local /ng' fortheminiatur 

Ch•.m,n: Thank you Mr Barnard for a very interesting And infor· suostations of sav 4 auch subitations 1 wou'd think t'" probably 
mative ieply loul let I very ./ch m.re 'exio,e gystem if y'ur 11·k' cable ring 

Mr. C.•mbard (Germi•ton) I en,irelY agree with the remarl forms part of your 'vite., in otle. wed'. that you 'In have a 

.ade . Mi .-rd The noint that •r ••·e t. I. in mind ./. .Ini•upeN.station e•ed a,ywheie ayoursvem. pio•ded 
i hat providing fuge protection for m in'Ature gub@tatir.n tran9'©rm•™, you've . the adequate protect •in and the fault capacin· in your 
•11 onbi ,•e you fault pratic,Mn. not. that Ii. phnie to phage fault Awltchgear . t./you're lot lim ted i. th,lt yo,] r[·turn aring backto 
protection not earth leakage protection wherea' ..ur feeder en' aasumingly theiubiltion that Mr Barnard.efora te,where b00![cir· 
you would h- 00 €ir€uit brea•er .ding over.d and earth cult breaker prote¢tion . i. fact 'ituated I wonder if he could anBwer 

leakip protechon. and the ehantee@ a. that youreaith leak.e printe. that *;uestinn ft•r me 
tien leveligof....muchlower thanyouiphagetr phil faultrifile{ Chalrman: Mr BaMnnrd hn• left 
ton Ithinkth"'909'irelvadequate lean'l:epan,pointinpr Mr D.C. Plowden i,Inh•nnrsburg): The frAT th•ng •9 that we are 
th,• Initividi. priteerinn fri millaturf Nul,•tH[ilin OanNfufoer, 11(,1 prepared to put a miniature •whication •ilth a linnited kind of 

Mr 1.11. H-,Cap,Town).Id|iket©gobacka fewy€ars,about pr,•„tinn 'H, I. ha r im It imt.! I rn,in .ing feed We are not pre 
ten yeam ngn•i • Ive had quite a Inige number of pole tiangformerA (in p.red to hale a fault n I q.a][ •him, like that, I 30 kV transformer 
our overhead 11.kV diat'hution gy,[em, and we were gerting n 't of bring,out.mething Nkeper...or more main./.entres nere· 
A/„ on the Yorkihire fum whith were protecting thoae trail. fore. wehaveon]vonouimnin feederq our minli'adeentreiwith full 
mers Wet*. figure• forone¥,ar, wehad 32 faults, twoofthem pro'elion ag Mi Barlaed described. N.w we may have from a load 
were ir-former faults the "ler 10 were jul faultg in the fuge ./!f ce:,tre A ring. that'e the local i.ng with up to 4 miubi, on, it'e not 
The r¢4ul•*A9 we connened all our tran•fDrmen aolidN on che ove,· really a ve.y common p.Retieeof nur' because morr ligely we feed ther 
head @mem To ehe best of my knowledge *e've never had rrang· ft,unnini,ubg on r.'al feed,fmrn [heload rent,c Nowoneload rent•e 
former failure& which gave uB Hny trouble of.1001•Veaparir' will feed'bnut 200•niumers W..1.:ethatto. 

In 00, cureent houBing egtates which have ./, e:ten@ vely been, centre if h on a M,dia[ feed There m on!> al>out 2% cons:ren 
developed in Cape Town overthe lait five yeam. 1 -ndeavour tohouge affected: we are go rganiged An the low vAage •ide that if we loole 
hundred th"U.'anda of Non·Europeall' we started ring main syst= sucha 1ran@ormer we¢an feed back on the lowmitage 5,deina matter 
wil tranBformer positions about •0,/1• on m ring feede- I hea• Mr of ab•ut bhour togiw ternporarnupply Fo th•ge 20 consumers If Lts 
Barnard entirely, we put muit hreakers at the stan and finighof theae (m a ring and we happen / Mose thi whole ring wel[ 'en there are 
r••ir; We initially itaM off w[[h AIged T·ort Uo!•ti],6 en au'h abou, 8020•ome.,ffpeted. And /9 fs,•pf•ih]C we feed backonrhe 
tian,former ae...r.gement Weiearch foralongtimetotryand 1-#inn side 
Gnd a 9impll Inad making faul, ratin• awiteh % th. we cnu]dive 1/ink th't might al-F MF Robgon'g QUeation 
oneswi[char•ach tran•ormef pomition, juil tol•late.90thar ween•,14 Mnr. H. B•rnardiBnakpan) Ekgaannielankweeinie Ekwilnet 
leolate a switch plui ¢he next cable. we igolate the nfllt @,v*ch Jugt .n cor4[cri•Ne ·'[jankievader, ekisnie R,Dr41•l,irts,•[ligente,Irnir,want 
the ewn• •f a feult ek het I... my ln™e el ®annen' .veggegoo• 

Not a vei great 1 Ee•. we have one or t wo of t hele on •ur Bystern Tweeden' # I •ok dt i''n ball .eie ged./ h.elle om tran'· 
nowandwehopetohavealotm©re Ithink tanairnplearrangement 1 formAtore L. die mint•uhqr•A I . J. fing fe sit monder enige be· 
woutddigagre• with Me Barnard. [thnnk thai one must be prepared tn skermingtu•enin Rkglane•an'nprakcie;eongar moet·nmenall 
a€cept 1/1 if nnetran:former,oe. faully That l ee'linnumbe,/con gedagte hou dat ivial m•et ren of ander vorm val indika,ie daarin•it. 
•umera will have to walt for their Hupply But I'm not prepared . wat vii jou sal wyg water gpegifieke trinigub-ie probleme ver•r· 
8¢•epl th•t we muit allow V4 t.naformere to go eut k•auge of one Gank h•. wanta#'n.ing](rY waa. daa,4mini,ubs©p.Ben b het 
fault Sn !•ve been look]ng for •ome mean@ of Liolating. the ringB wnuld rn,skien •n ate] ·•inkg' •p die hoogEpa9ninKkant wat jy wil af,knkel en 
do the ca•e but it .... time to igolate· - A nre me•f •0· daardie ande. drie terugk• dan meet iy weet latter .an die vier 
[•ion for onetran'former and it'. ag,ociated cable I dn. think the dit .i andern /an jy heelet prob'eme optel en ty' mors voord" iy 
tranifnemer li likely te give a fault hui the cible horn of coutge aie weer d e sisteem terug het.n werkin•, 
al./.9 I..oble. Voorittler: Dank' mni Barnard Mene. .. ankie vii 'I n· 

Mr•,r.J. Bote, fRoodepoort) Ekisbietiieverbaasor,Nehcor•an termn/·e}•qpreking .lanqmaarvoorigranmetdievolpnde'raar 
nr. Barnard •an d.e pmbleem wat hulle . met die fout&0©orn en Ek het,(el...IN,Iweeiterl.gl,omna ira. toe Ell leeinet virl 
t ein vnndie min•atuor•ub•eltema[ uitgebran• het Onap· rIL, WaRR 
ulk//-1.ont,enttueMen 10/14. dinkek miniarour.ubet'Bieg©pn USE OF PLARTIC TUn]NG BURIED ™ PLASTER o./.2·:a ing, en o• het heelwat ft,ute Rehad. onsisbeRigorn oorte•kel van .Vn011 -kV. en in die pm- het o• heelwat pinbleme #rr Becaus' of p.. .hortage, of .. 1.hing, PreB»,1- I lioml· 

tlme, put on municipal electrical Inglneer• . allow the 'go of ie * 11 kal;£•.enhetrou¢ £»d•emini•t•uriabqt•swe•tai•n yi• 

114 'ges'akel het het h) uitgeskake Ing die ve kering Dieze ke:ng.be· plalic 1/Ing even where it I bulle' In th' wall. In the past 

veili,mg wa¢ ek gebiuik m die e/heid waar / - as die enkelfase uit· perm/Galon to do §0 haa been refuged heN'me orthe rigk of nalls 
ikaket dan skakel dit aldrie uit. In and/:*/ 19 •11 driefng'reeen piercing the .Ing and becoming .... The .... of men,/rs 
ha. clit i• nie en0 wac net die een been af•kakel nie. ek verkie9 . wolild be uppreciat. 
Maar, dll LB no•aa],lik. •n en, het nok g.vind in foute wat by O• Mr. D.F.Kneale fE CA, [ would like te uy that i•ems m me 
werkhk pla-evind het he• on• gevin• dat ly krY altyd n {nubtriwim thnt ihe way is ™]w open with the probablp introduc·ion of earth 
w,t, M het noi:naoit pmbleme ge W e al h me, wi nie die 'ekering le'kagpon all lighting and plug point' cirelits ir Octohe, t.' we wit] 
gebl••A her nir he able to u. pl•tic condut L. concrete ala},9 and pla.tereel walla 

Die ander punt wat ek let gram' wil noem in d16 .rb,nd is de The-eemsto beonlycne limiting farto• and thai is the workman· 
kwe= van, ons . natuurl k aardlek indka.le wat aantoon wau'n •Inp and the checking of ihi erndull •ner thrrn•duit·sbeen installen 
fou• 11 op Bo 'n kring. 0•, hou omlfent 5of G miniatu'lubstaliesop 'n prior to the .ncrete being ..1 orrhewallq /1. pl ered The earth 

radiaalkabelwa••a,uurlik nk,ingvorm ind•emiddel1shyoop90{lat le.age unit• seer to he the Iniwer, ...#.ime of the .uni»! 
on' die aardfout kan bepaa], maardit/nood-klikdat ./an die engineers would ikr t• comment •n thal 

hoo'pan'ing.k•n' pen of ander B..laar. nie 'n olie·,troombreke, Mnr. A.J. v.d. Iler,[Kruprsdoip): Ons hettweegevallegehadin 
maar'n *1€81(plaar het. en hierdie komp/te tipe ikake[/arg 18 - my Kruger*doip waar kombulakag·. lewendi• gera• het a, gevelg -n 
beeltem/1 geno®g, en el, dink wanneer n me- glan n. 81"V een sp>kers wat deur hierdie eenhede geglaan 18 •n die Neleierbuim in I een 
hede dit re.verdig o. I kornpalle ..kelaar'n [em·@kakell. te in· geval,wa'daaraardlek beakerming. maar.}90'lukkigwnsdaer nmat 
•talle,1. Maar wanneeuy ]{N]kV mi¤iatuur8ub•ieR:€},rulk 1, dit'n op die •loer in die kombui• en die •ardlekbeakeitmng het Me Ne ge· 
onekonomi- ,}m,»-8,e. • wairneer dit by die 200 en 300./ . dit verk ILD. gelukkig hel die ili•p•ktrli• die fa,it Rer·Kekom dat die ksg 
moont[...dal/dieskalte'lrinte....r .wildi'ne.eve... lewendig • In die ander gev' m dit'n klipvloer en dle "rdlek her 
dR i, dr'.nd neod,aaklik om 'et• te h' want • I in die rn ddel Ine gewerk. Ek het toe op deard i ladiun· le,opt datdit iss• belangrik 
val,{he -gn/ '. miliatuureubital meet .an en daar . 'n fout [ip dal ek •Ile gebruik van *e geeibuise verbied het in Krugere· 
daard,·e minianul™uhneade en ,> nve• h- af•kake! ell d• 1·I •n dhe dorp, en (1/Ir w- toe 'I tle•sle' I./ n...ii' d./rn'. el on,he! lip 
kou•, in die winler. en die eer,le ding =eriydaar kom. daaria nie hellit,im dit alleenlik te la. in•tulteer In .1, ruimtea *aa, dit 

n rlekiril'n d.ar Ileen j. I nou perscontik d.ar. nou moet b 'llea ge..... In •Id gender dat dal, enip .va. en lit *Drd ook 

k• jyhetnip'nmeinmhie,dienandenheanv·die.•permawMAnl nie in 1,]alclakke gehruik nie en ook ¢]ad nie-Aant in betormuie I 
af ·e gay, iy •e nie'n me, me en al dAardie * dinge en nog'n ....Ili'r,ili· 
apanner• 4 Akroefhamer) kry' 21 het Jy nie een nie en nou wil jy dll Mr. 9.11. I.wke,wo•d {Richards Bay). About • month .0 the 
doen en dir L& 1-4, en jy kan au hande n.e oopkry nie. ek clink dit .nfer™, and one of the Ls GA Inaute of Flre Office,5 held tbir 
ab,nluut nr•dgaak]11, da 'n meng Bo 'M afqkalle]8ar moet h' paper' read waR b) Mr Kone of Johannoiburg Fire Department It 

28 



w«8 a very intereiting paper and it dealt with the. well the Fipe In. ihe Increase perspealve.ilt level Itwaq genfraily felt that the onui 
stitute 1, edeavouring to introduce new Fire By·laws .. ....lar shnuld I .Irn' "COM T• sn equit, n. ,•ntrn[ . system . inBure 
by laws regulated these material One of the mateita 5 thM was mr. thnt 1- ti,m falilt 1-1 •rnined within th,• cnpabilltlesof the con· 
tmiled •AB P V C. and he gave eKampleB at the conference where he surners equipment and [e•ofcourge, •COM'@installedtran*for:ner 
8aid a half a kilogrant of P V C. when igni™d tn a fire would pi©duce capacilyrequi.ed•oine€t theco•umerineedghad, prospective fault 
en,i,4:h smoke al]41 ga8- to fill up a orrider 30 M long. I Ihink I'm level,reater L.n the fault ·hand[...pleitv of the....mer..tern 
right about that too, a e©rridor'• normal width LB about 3 Metre8 by 3 for examp.e· A coniume, wit' a maximum demand of 10.VA, mut 

have a sy,tem ¢apable of handlin• 0 fault 1-) of al least 0%6 MVA 
Mr. R.W. Barton *lk-, For more infnrmati•n. •rticularly t™nBArmers rhat.518(}MVAnt'loMV[,1(81/paialle]0ratmost' 

wich iegard m 1-6 composition and whether r•r cnuld depend a its lo MVA transf rmers in parnlle wherrnA r thr I.awrence River S,16 

¢omposirion remainingthe same, ow. ape,lodofyea•.inotherword@. slation in que,tion,lhe in5tallcd tiansformer •pacitv i, 40 MVA an• 
wold .e materia] in different b•tches bediffe•nt as it wa'in the old the Strand maximum demand eur•nt 9 only 0 IVA.' 
davs of PVC inGu•ted cable as we know Theie w•g no control ove, 1 k.,1.: .. ..me of nur ./OM ...... .re huming to give u' 
specifieationg and the meltinN poiM •aried frnm bnrch tn batch and ehr nerrq•ry Rns,•.rrq over here I woLId like them to €ome forward. 
that type of thin/and i f I fentember eo,reethi, 1,rdid net app:ow it Ar Mi·..1. MoNe' I.*nd): I •aq inrees:/ in th• point becau,i 
m for thal :pecific reason. Ithink if one fould get a guirantee that the 0. Kilksted we have a type of fuge guitchger, which 118't uged at a 
sluff 5 uniform and alwag will be underm, 6ame hardnen. ame Naval A•r Station inthe northorS¢Mlandabout 1943,00 1 approached 
mponse 0 rapprature and 90 on, and provided the ••rth leakage ia ESCOM represen™tives Ind ask•d them carefully 88 they had two 
ir ta ll€d, 1 De.In I v wou Id h.ve no o bject.9 putting it Int' the wai] imnRfrirrner. connected and oppratu,g in paralkel, one of which was 

Mr. D.F. Kn.late ,Electrical Contractor*' A•neiati,in)· In muip°'t mcire than double the reading of the lead ihat Kok•tad wastaking. I 
.whal'r ......tiald,Iperion. otieedthetthem.rrial tommit che fault •evel. wewould isolate one. S© we took the next step 
becomeg •ery hrintle when subject to €*trpme differenec51. up. •nd ihey told me th. 'SCOM did tb:, becaui, a case had 00 
temper/fure particulary here In the Reef where the lighT cur,rd .here tho had I Bpare transf•rrner net enereed which. when 
tempeFatum Muld be bilow freezing and the day tempeiatum. par· it uns regmird urgent]Y and was put on load, developed a fault. so [ 
beularl¥· al thig time of the vear, at midda> LE is quite lon'i•erably anid well 1 can under/and thAI, hu 1, it .sent.al that both 
wariner The =d® tenda to become brittlp, and the one whee[barrow transffirmurs be -nected Ln parallel. I-d that. toensurethata fault 
<werrhige,indidl ijf¢eurgesh•ter, itlikee piereofglais lisigoneof didnilecurnnrhespare[ran™former wouldn'titbepracticableand 
the pinhirms, thr other p,06]em lithat I ttmnkthat the cumnt 18ting fea511,Ir . isn18te imc Aide' Either the prima.. the 881,v or the secon 
I the .1-4 .. . be reduced because the ...... of heat li da•11 kV. Rn#howentbacl, againandthe•ep]¥Irecebedwaa that 
9Drnewhat le• •hrough the •du i beir,R plastic as againg iteel •hig wa& ESCOM'i policy and thal WaB thai 

Chili•••: Thnnk vou M, Kneale Mr. 1.H. Hees ,Copo .iwn)· An•ne q'x, A©ven ,·•r: ago, we 

Mr. A.A. Middleele l. A B S ]· 1'In juD, Ninglogtopsayingtno neg. ted for our fi•t connoe#Inn . .COM, 182 kV connection and 
u,h,brrmi•·nkif voustar,onaaubieet likePV.C youcould it meant a number of meeting5 w th their then Chie f F•gineer and we 
w. ..8-7. ,;vm/lium or. .19 own and stdl be in rather a lot oftiouble 1 were ensured that the fault [eve, 0•Ihe •w tchgon. to @uppl¥ point, we 
it think / th]G •tage Dne should -r• about things hke migration had mstal!ed the swite#•, with •he 8 ·9•} MVA From ou, own 

plastiziger one of my colleagues fa•ourite subjeets ©n th•. with cal¢u•alionswewere ahit doubtrul about this we thought 30)[Unight 
re.. [don t .. Ine Ghould overdue the burning, the .mabilit. be ..ferbet. Go 1 pu• thi„ in writing o .COM •nd .hedthern for a 
afte nil n *ice 11 1, en™ed in concrete, tt U h•idlyl,ke), togive written Ass"Ance that 3 500 MV' wad meet the 'age I got that 
oouble Where I think * fear of fire has come h. been in . -itten aisurance 1 Aay wi,hin a fortnighTMr Radleyisget'ing hig 
s*'i•€hi}oard We knew. there / 0/ the Continent, they would like m from iher I got ©ne ag wei! advi,ing me that I would have m upre 
find abetterS'bititute th" p V.C.simph·because win it dvme'[ch thes#050®MVA Theirargilnwntw•itugomerhingtby 
a lig' ald it i /0 worie than any other materil it unfort/natelv have to face up regularly - 8,1 the gygtpln e*T-i5. theY must uprae the 
gives i):TE.B which ¢orrodes rela> ....t Ind I.....mageof the gear ' is posiably quite fea,ible for ESCOM to do 60. They ean take 
eleetneat cquipment That le the real danger You ih©uldn't enrn the gear out from substation A and put in to aubstation B We have 

p[.It€ the m/Tter b. talking ablui these 'her matte.B ne big thing one. 132 1,V @upply point rrim thern If v tnkw thal iwitchgear Dilt 
i'+ will a nail be krocked into it - that ./le fear. the big fear In B.· :he,e, le will have to thraw it away, now, I n In. of quiw a few hui 
tain they .e net roo keenon it [undermiand theusageisn'tashi•haB [ dred thousand r=d That Ls hardly a feasible prop,*itior.. 1 felt [ was 
thqhl it wix fur le .me reason Ai we have her, and thnt i. wr obliged to throw the ball birk inln their mirt whih 1 did, Ind told 
aprn. 0 1[nork naili into wills The .ntinent uie, iT much mnre them I frankly refur to change the switch.Br 1 then had a reply back 
'hry doguarn ni•in* e•res'ivp probab.[ity bY on Y allowing hnrznn fronliheCele•el Mnn.er, this time, .Hing me thet hethought it wai 
tai fir ......1 r ].6 of 'alle condull inotherkord' 11 mul go directly quite reionableth, 1 5,4.witch /,1, wri, M liountil about 1082/ 1888 
ou from thea©Ae,outlet orhoniont,14 from it andthev trust that by which Unne it would have been in ab...3 0.4 yean Ind he felt 
the public -11 krow not to knock a naL[ln there Theotherpoint nor. that was a fair life, Now had he gald 300. 40 years I wauld have been 
nially el•mr. 11,•at if in a nonoal co•duit with the nofinalamount with it. but f©r 13yean 1 could not accep' it I my©wn particulareage 
or w·im:. It IK vpry dimoult ro Ret a •11 into the conductor becauge there wai a happy endii in z much Ihal wi. disked them for In,]r 

when It getq Ih•]Ligh the conduk i,elf'. it tend, M C being fairti calculatio•. .ev· had arumed a fault 'ontrioution Im my #n 
lippery .nds 1[, de•i•te the LOre awa,· 8nd not 'low the nall to g© sy'em. which was-Lie wron,•, i• actually wn' nnly abou, hAlf of lhat 
thro,ghinlNhr{(ip- Nowth,1 .ed©na•erta.narn©untofex· amount• 80 in effeet the . 500/•A sw tchgear 13 going tolast u• until 
permen,•tion hut I.inkthi,ig whereone wants practical experience the 1990 i Bui (hai ls pureh· fortuimugag far•g Nm ccincerned I rea•· 
ber.$' rh' I. Th 6.1 [ have heard from someone here Ind I link I fee. that this isa que-n thut ourexecuti™must take up R,rongly 
thia iN *·0Mh Nstening lat lhey /•e cases where ihe nail has ha c. with ESCOM :hatonceth•yha•esperified• faultlev•]8*.Jnuppb 
copper and I think that 15 very 
I 

important and i f there are Buch ¢98es. point by hook . . crix' 've .1 to 6tick to it. 
en il woul.'i be apod thin' b. lth. based or. P.V C. al©neand Mnr. F.,1.W. Birnard IEVIOM]. U problm·n van verhong,h· 

g 9um n g I m ag®d quality and thal le p.ast.ize aremomt wor.'t fi,ut. [akke. is seel seker.ik 'andig 'n /le wegenli],D een Soom wat die 
F. ./eand in A., 1/ an' r.. Ive willar-pt ..........neeof = 

ang op EVKOM @e net.verkmeneem, hyangeveei 'n 10' periaar, 
P 

i. berau .we ...flpnpullthc.ir-litoftheeonduit Howoften en on•opwekk•neran. miialeen 'i.tri}/1. k..iteit-neem moel 
we de ... Po«IIi' m. nm he % b. bul if •mon# 1. ons verwag da, foutviakke 00]4 # toene€m Wanneer ./OM n 

IN: 
mher he., the' can .tate Int th,• p.habilily 'f a nail goin' geled binned,ing word die netwerknor.$1-gontwerp omaan le 

rciugh mr.d hittlng ihe wi. 15 high, thin I thlnk it would be a bad beh•efte vandiaardie verbruikers •0 •rsier. 'eke,e gevalle word 
ne,•irke Inde,·ontwe-p. Dic doen on@ met opiet Im terre 00 

{Chairman: Thrkvoll/ Middleente Gentlemen Ithinkle/ve lanneemlik ...lill vir verbiliker@ te .8ak en hier d. Ons 'enl 
: vered thu qurnion full> and verv will •nd we would like tn eloge u aan afgelee mulli.]leite die Suid·Vilat, di'We.slaa] en• 
now, May I ask,ou by the sh• of handg . indicae what undpr· In ..der Revalle om ..... redel word netwerke our on....aa, 
tak.ngs are prepared to accept thi: Conduit n wA Lf any it Beems .nr dic w»teller, .#die netwerkdan entwerp..,elander®s 
th©relie Bucha nl•ori(yel you allowing i, within walls al the moment .m Inrrnna[•cg nip, hehalwe /5 die benodigdhede •al 0- ver 

in Iny ea•. Think •ou gentlemen. The le*t que.ion In the nge'la .prgine•rem Warrke•ntllk,•4]* 'dR:hoeweloiwdanfisiesdie 
was .ubmitled .the Strand Municip.y vermili' vnn -s netwe-k npgu,M. en die netwerk verbeter, .dle onder 

liggendo .de linrl k die t.enemende ./ag lan /1. ve,bruiken In 
EscoM's RESPONHIBILITIES VIS·A·VIS LOCAI, A UTHORI- dien EVKOM die verantwoordelikbid vir d.e killite van die ver 
rlkil RE€,ARDING TH, B'Al[LT CAPACITY OP THE I.AT· v•nging un bfeke.Hcp verbmil•erG se •ta]LaS,e6 6(,u Hunvuar, Mdu dit 

TER'S MWITCHGEAR slegi beteken dat % hierdie '08.eer Vawk: verhniL|,i ril mi et vi·r 
1 -in, 1, .·i,[1 .1, i ,irle {[werill ler'r ] think i, s rathor heal Onshet gein andermanieri,m dardiegeld lerugtekry nie. Dim 

imi,litam I tirl . 811 of ls· ·'nie Strard Council •eceived my•™ ir-pn• imregu·rdlg teencor v0rbruikers wa• •p 'n vr- I.Lurn 
irinT, F.COM Hdvirc tn thu· efle,t that . a re:IN / im,ir.vi die .di*[01101¢ krmie •ang€•aAn 1101 e:, gricer skakekuil! ...& 
mi•[ils li, 1}'01• V'.11'm, Ihi• •i-€i·;flit]•e ha f lewl at thpir Or,inge het [n d. !Ig hie•an op dle Rand & O V.S. on•, mlimin'n 'lle 
R,•er hul™[utio, would be m Keesh or 250 MVA and thet in 0-ore g- al lan'·I,Ing lie die verantwoordeli'heid I, lie ver/al'gig 'an 
1, ' ./. wh i /=. : re,por.ibil [ieJI 're m 11, 4 criniwi Imn verbruikerg se •Akelluig nie, maar,]ns 10 n.ponsimi'Wk l•en,Mir ver 
.rand wvuld have to .in,•der n.eanhof limmng the fauJt ]Fve] I[• 01 bm·ikers nie ong gaan uL, onM pad ,•ir hu][e te help deur k # 
"prulmg ·heir 4-tchgea• fram 290 MVA (0 150 MVA, It waB realized. itan•tre le stlei sodal daar minder tr•nifurmature in liarH][el 1,114, 
that even if thiE were kilirili coni,il,whed. theratingof the h # voltage Hierdie weik gaar. gewoonlikiepaard mil koite, maar minder koteas 
underground network wouldre4 ulre ami,ar attentlentoaorornmi•ti· am .1 {ou 'akellu. / vensng, Aan d™ anderk•nt Inu. verbiliken 
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ink .:I,wnnr[•Eir'nmi•n, .' •pr tr/nglnrmator,/hi,•rnlynkrihi ]Ie I would be interested tc, know wheth//thermunicipalitie,accepr•nto 
op een of Rnde, manier d.u• eel ·Lit te i.ke! on, sou t.'en hakies .emselves the ...tion tri iprlie rheif conBume.' circuit breake. 
daardle een tranfornnator waarna een iorige @preke, verw, het. maar when Thev increase * fault • on ther sv9tcm the low voltur 
uitge•knkel het np dir Wrnrl ke•g. remnell) ma•ina mens Tw•r 1•n,IR •.. i, ·he ./ .01•a. Ay•Em. 

formn.ridannicin pliall€I lon,nic, ber,ken'It .......nor Chairman: Thank v©u Mr Fraser. Well Kentlemen.1 •hinktho·.•11 
he d ven Jou nriwerk in}xiet maa.ii•,s qDu 11 1 le91,9 ri,Jen 1nr|i{'a dit •ni wind unourdliewi nn and we 108,€ 11 tonu f Execiltiveti] r•r•nK,11,•rl}lm 
verhmiker .ii help Fk weer nou Knopqwl . ..1] my n,nmrihing que'lon fu-ther'henk wou ve' much for being a .. .. ...tivr 
inaaks vind, maarelt w.1 ·•gaan die hAnd doer dat u maaru plaas[ike audenceandthank vou Mr Pr€g•dent 61•Ihenpportu•ity.h•ndll 
tak val EVKOM kont,Lk waniee u ;knkeltuig wil kni,p en uit,•Ind thisportion(,f our men'be•i' forum 
watter tipe h.]le ./p op daardie stadium m•ar Inni die vra™eller. •esident: Thank you Mr Murphy, •ou handled that verywellin· 
I belemtoon, ek dink met die ve.nde.de ...andighede i. die Ind drM N« Mr Haig·Smith h• been NittinR up here •11 day and hig 
waarour EVKOM eintlik maar ha E min behee• het en waar'poor ©ns Branch did - put in An, que•tion• •ohe probablythoughthewag go· 
maar eintlik in die Kristalballetile eoo• elke eeM van L moet * aan· ing m get away doinK nothing That i, the privilege reaerved for the 
va. Dr• nie ver,niwoordelikheidA-4 ons tiel iaarin dietoekomg. of vvf· PresideM, go I think he has got ©ne 0- Lwo quetioea that has *n 
tien ,•r verkeerd mo• wees nie handed tohim byaffliaies and •rhaps wehave JuBtgot time f©ioneof 

Voor,itter: Dande Mne Barnard Mi Hess, would you care to Ihrm 
make •n• ··tirrher commrrtc Mr D. Hal' Smith (Queenstown) Cient'emen..r 1·ril[ •]t il [ILies 

Mr I.H. Hegs ..Town) Mr C.irman,Imadesompenqui•109 t.or nere hAnded a b¥ 01,e 01 our affiliates. I I icad9 n. f illawin 
of whnt the prectiee was int the central generating Guthorklei in ·What redre. *ny. do-lhe coneurnerhavea.in•thesupply 
Eng•nd Thev / 11 niaintain MO MVA -·-chgear on the 11 kV dis· authority for cleeptionally low ¥0]tage at his d.lutl.n bolird? 
t:ibull' s.g.. Thrv s.11 ma n. in 3 '. MIA In their 1.. lie state, thal in recenl months ,okage, appear tn be low r,•mulling 
*em Nowsurely. iftheycan m-geitthe.,theyarea fu i h.er in 10/Ker cooking time, al@o rea congumption. Three teBIs have 
oranigation in a much sm,]ter area, much more inte,connerted then recently revealed voltageg of 186 - 192 voltg.·• Would anybod> 
•ure]y ESCOM can do the Bame for us hm But I fee! thal Ehp nnlv 1[ke to @pcal, to IhiR. gr•tlemen? 
r Rht •hing U that when you take n iupplv fro n EBCOM. we don t ex· Mnr. P.J Bote@ (R™*/3· Mnr. dw w•™itt[·r. hii]Le hei my 

peet lhem ro uie a cr,8 81 ball. but I think in th, 11,61 ease fo, U kV nouop m> nommer gedruk. nou •al ek maar weer •/ pa. woorde' 
•Blen.6 •hat • me time that thex m• U™18t tha[ 0 380 mVA maarebilu•ets@datdievraaglirleberltemalregqi€ Da•rlsbaie 
mwitehge.. initalled We have been negotianng with.COM R,i a vorbwiken -teintlikkla™irhDholttal houwileknet'irudiereNte 
second gupply point which will beat 400 kV a. firgione will be a ve.ttal gee e, net die volgende •tan],Le vertel··lare Kelede het onB in 
convened 4001,V We have aqked them nne they have given us the ie. Florida N-rd [ae volttal problernegehad 098 he' dit meped Inder· 
qui.emenin foi the iwitch,ear . this 40D 11/ 9ubg™tion Now 1 feel -k be?]Al en uite.ndelik het ong nou,.1 ong nou die M.Nkalling 
,]ut I mu4tnreepl whtthoy havegivenus builhentheymutg•ickto doendeur'nnuwewbita@.inwerkin#te.tel Nou•/Dnstorgp{1(wn 
it too, the' muit Int come "k in 10 year' 0, eve• 12 years afte- we het, dieaubstasie 5 toe in weikin: 0eitel is tor reg, en hier in ihe n. 
had laken tu- gupph• point, and ia> we now have •0 uprA·e the daar twaalfuur rond. skakel cni .u·•ou af en ens BkRkel die ande• 
switchgear It •4 not a feaBible propo,ition fora ro.Inicipalauthority. be stroombaan i., en binne 'n halfuur 19 die k.80 nan Dii U nou go•d en 
I .enthibigge i inthecountr¥ beit Johanne.bur' Theywillon!/ wei - •ns het liemand vertel daa-n nle 'n Sekere dame bel my - 
have A few gupp]M points .m ESCOM The, can't jug"e the gedurende die dag, sy iG verskrik].k le,•ad. Sy 2. k« ekis gewo[,n' 
swit""raroundand getor thi, proble„ ] really feelth• "que om 7 -uum dieoggend Dp teitaan, diepanopdiestoofte .•t, dieoliein 
tion thal our As,-lation 'houldial:€ up with 'SCOM Ind fi. a *lu. te loni. die twee liers te breek een ..r .4 en een vii my man, in die 
tion that - 1• ua all pan en €lnn het ek die badwater g= intapen dan het ek gebad en 

C.irman: Thank you Mr He' Gentlemen. you have heard Mi nadat e], gebAd het. i.die elers le. moni gilar ly I. TI,]ll 'W -Im,I 
Hess, remark, Do >-1 sup.rt hi9 propogal or guggestion thM • be weet ek nle wat aang,an nie, inia•daa. het lets Vrentiks aange,nnn 
taken u• with QI.r ABsociat.on ard ·.hal ,hey have discu=,s witi Syie, ekwaa nog besig om die .dwater in te tap, toe •9{liek©mbutein 
ESCOM on thi matier. I there .. otier ipeaker' vlnmmr 

Mr. D.H. Fraser Durbar.) 1 sympa·hLe with ESCOM*9 point of Chair-n· Any nr+er enmments groll•men9 
,dew lim, And [ don t think we muit lixise Bight of the inet thai we ni Mnr E del Pre'orili./ efulroom)· Mnr dievo©,§..daar 
mun#/[ectriay Indertak n• Are a. pp;ofelectrlcity and isgovrawn, ;tan n•·crhrilikerdrrningfi'ng-[ Hylinnnel ounv,in 

tweedinge dorn ny In rifkl. hydir./.nif•'"ifh.yl.n 'I kli,Egill. 
indi• ' die Polis r dat die Voo™* 'gowerheid ia beaigam die Wet 
te ooMFee. w•nt die Wet hepadnt dirve,hrn ki' r./. Ig .rli hille 
5•. weesv•adieverkInarde•,pnnling 

1. Mnr. P.J. Bole,IRoodepoo•0· Mni dieviDnra•tter, cklink ditis aw 
reg nie. It Ls heeltema] verkee'lit ig by opwe.. . EVIOM 
kan jy 'i gaan kla m•r le '/9 wai lie lag opwek lie. Ina val nil 
......le Ek . sler dal.nr 

Voor,itter: Dankie Mni Boteg Gentlemen. thal 19 the 1•st €111•,9 

ls*. t•on. Thank vou verv r uci. it ig ove, -6 our President 
Ihsident Thank mu Mr, Ha.Snlith [ do,4 think you wr/dd he 

let off . lightl) 05 y€,u think, we ma¥ call you up a...mi;im: I 
have been asked to draw >®r attent or (o Ihig ve.y ni•e banne• t}ult 

'k 
hai now been made with ov new coat /·armi and l hope that you ar• 

t al) plea'ed w h it That LE all for thus aftern'on gent emer. Tornomi 
we resume 8t 9. a m. 

-0 -/ p/ 1*1 

AN 

.3 

The Serritary Mr Bennie •an der Wait 
M. D HAIN,3.H l. cii'ivrr./. %. .. .:idel.• 

CHAIRMAN OF TI]E EASTER?. CAPE BRANCH 'Ir Jau·• ./dch, I. •adil' ·ild 'r Ini i I,· vJ,n i rr Ii, 1 



TWEEDE SITTINGSDAG/SECOND SESSION DAY 
VRYDAn 17 MEY '974 FRIDA, 17,h MAY 1974 

• t: '1 his morning we have lhe ™i of ourtwopaper•andlh 9 
one will nr pre-ted by Mr Eddy Balmall, who I think I well. 
knnwarnq,L...tof mu Mr Bauman/, 80Youknow. aVIoe·P•eai. 
dem nf Zellwege. Uiter. Switzerland and he ha@ eome al] the way out 
heie egrecielly . pragen, this paper. the litle Of which <B· ·New 
Devplopmen• i• the Fiold of Aud.r> Frequenc¥ Si,na[ Tr•nEm•ion 
over Power Mains. ' 

MR. EDUARD BACIANN 

.. .r' .4, ndnn .1!a., bo,n t,1 1*N Ug••i. b'u,i?2er;an. He 
*mne• hu •ppient·«ship o• a m¢chdmr ¤· 0•iN•on Ew»e•l. 
Com/,9 on• Mok & Du,lumJ n E•er.40' En,-eep» • me Phek Fp•rrui ;7•. rif'feehndIORN Zurich 
He heid c•]ria pomfi,ns ./ /: elecerica, and elecrio.em'em' 

in,Ul• Muri • i,nrien wn,1% ini• rinpll rr,Btro.l ui,th Zeit 
u,eNe, Cite,Lid Sunin™ndin rOSS. 

Mi .mo,IM dia• initich'y con•e•ed vith the bah'r dps!. * 
depWomme., pont wheie he mnud on fo #le pmiec,ing cnd s•'es 
6-eh /0, Ingh+Npeakrn* col,•irres. Me is eoddy 'en€Fdl Ad•Ae, 
an d CA,4 Fn, rupe, 0/,4, Ripple C'•neor Dit i·gion 0/ 2,mve,er lia. i 
I. 

NEW DEVELOPMENTS IN THE FIELD NEWE ONTWIKKELINGE OP DIE GE- 
OF AUDIO FREQUENCY SIGNAL BIED VAN OUDIOFREKWENSIESEIN- 
TRANSMISSION OVER POWER MAINS TRANSMISSIE DEUR DIE KRAGNET. 
.F .Lim•n. 
7/Ilw'·gFr I ./r I.id i ])41!r E 11,1,]rn!inn 
Switzerland Zellewege• l:[€r Bpk, 
General hwiizerltilid 

Electii®· iupply network6 have 8 number nf propertie. which 
make them very suitable to be urged for *al tinnimiH-n Fin,1 if 
a||. exteor.ve e.tne•/Lpp|ynetwork• area.reacy in ex™lence and Algemu•n 
reach aimilat eve' point where penple wn.. 1. FIL,Ihi•rrn,J• F lokeisiteitivoor, 1*nette beskl w Mile [•Lenikappe wat hilll 
the> are comp,•ied of thick wirei and cables and other phy-14 Ii,inder ..ik Inal vir Qeintraligrni,@r Eenteng. beitan daar 
substantlai c•nponenti. To a•d electrical accident• ard 'allures reed• u•IKebraide knor.ienin•netwerko wnt feilliK elke plek waar 
the componen' aribe ne,work. are well protected and,•onaequent[' rinse waon of werk. Beik Die nette boil,in ult dik dread el 
E}w ie,labiliry rif the net weik, even under adveige Cr,11[•L|10nN. L .er> /1,1. en del wat fi'•08 be,under ste.k ig Ten elda elektriege Inge 
hurh On op Df th,6, the healthin™ of the net•ork' i, alnlit I:kkeenonde:brekin' te vermy, igdieolderd€[e.n d•enet loed be· 
pe.manet,14 .Pe'lmed by 'heaing'me' and ./.rrum...urE· nur •kerm en „evolwik .6 dit . / ir hale #ak nIngla. gli•de LiterE be· 
inelly peported Al least thls«]iplies to inteir.lption,r f inmed,1 falinr tri... Die .eitand van di' net wi. b•ono' deek·liK ..ge'ou 

11 is n. lur'in/l' there re. 1hat dle ....i,T.9 M 'r he deur ve-brulkerger alle,•ndor},rel,Ingx wa[ i·nigw.n•llanl• du. 
eleclrirnv supply * to Iranimit signals p baik a8 far a• in ·he Du. iN dit geensio• •erbasend da, p{*ingg reedg aan die minde van 
end * 14. crnturv Airead¥ et ih @ time, tion„mi•,in -11·rn,1 d.e vorige eeu aangewend a. cim die elektri9i•eitswaienmgBne, ann 
wrre devrl*in-•Load cRken by t• r(]ni,urners le ./. ir die v er•,end Ine val ge ne r i. 1,•endertvd waE daar reed@ 
Techn[,logv .wever wa, i,byLou* not readv at Ihiq hine 10 80|ve che trUOhn-Le•le|Seli •mtwikkel n•n dio kr•ebmilk tan die •erhruiker, 
pr,nilempr©perly Ir.the•O,•,four•erturY.,hoproblemwa•'aekled ie 1.invloed. 1),e we·enikap wa@ egler noR nie in staa. m die pro· 
alain when multi·rrequency,yiterna weredeveloped. Theie. acer· 1,]ten, heeltemal lehowe tel mile ' dle twin'IR,van hlerdle.. 11 
•na#,0 frequen•y wai allocated t. every •ommur•d ta be given and d B probleern weeranni(epak mel die ontwil•kehn;( van nud•frekwen· 
aithnugh these 9glem' were much rwre BurceNBful •han i. 'in/lae i. Hiervo]Keng 1, 'li bepa.de oudiofrekwD. e aan elll' 
p•de-*i.Alhere wasnoreal breakil,mugh It wainot hefne [hr 40'& i'Pdrn;K ti,e.ken en hoewel d Le itei.el haie ires]AaRder as voilges wai, 
when n - pin ir, fipple /ntrot - and ihix lime 8 iueceigful nni - wey daar gern bol ti [4,(wi,nE• imirlirili] k nir Eerw in die veortigs n 'I 
hogan Thih raincided with the introduction of ihe aocal]ed Impulse nuwe•48' In.Impe k-role- engealAa#p-betree Dithe,808.· 
IntrM| 9&#cm ". h.[e g,ni·hronoul moton for coding - 1he .•,1 me de #,9/Imde .pul//elal./.1 wit k rin Keli 
'Mn=•r and de -ding on ihe reeeLVer •de The@€ R¥items n,iw I•n erde molf•rtii€§ i,ebrulk vir Kodering aan die sendkant en de 
.rmit[,I ..inly·niwinn of I number of comniand• with ©ne gir.Kle ked.i. .. die unt,·lant lit het mon' nii' in.tail g./ om'n 
frequencv •nd .lativel> •imple tranimiltere MoNt of * r.p]>le hele •nial bhele mei een rrekwer.*le en bmeklik eer™,iudlge sen 
i·-rol irqtal]/i{]ns eliqting •day wark i. lia prlng|e Th. de Niwir ·e:len<1 
#.rolne,workM....power...roxirna,el> 100/W. i.e a}*,ut Die ineesle van die r mpelbehee-[sels wal vandag /•taan, •erk 
10' oftheIMB]worldgene•ting€apacitv ' i)dir lieging/' HI.11( helwirnriti vnn i,ni•,vepr 100 CW, d w,9 nng,• 

Ai i. limr [if the naAr de#,]f Ibe ripple ran.il 4v• ema. th•t •©er I -1 . wrreldnpwi•rkvpirnir /,ir 'ir rim®beherniplqi,i' 
. Ihirly ..4 .i, the te' hni>]ogy 'el ...hie lk]: .liable and on,eveer .!Ii jnni golede imlve,p L., was elektromeginika die le 
0-omical *crin w• electro·mechanle, In •he meannme, how· .... virbplmuhai•©,1 r.in,imi.4rwerking 4, dendlen het .wrl 
eve. gfeatda·eli*men™have[aken pliter inlhefirld d ele,mic, d..,i'wik],ell.<ip die 'Awd win dieeleklrillika r.alnd .ur 
With the introduction of •emi·c•nducmrs nnll Int•unled tirruil• it dip Rebrlk van geinteirreenle bane in die ontwiklcelinlf •n §•nige· 
became poilible. I pel,im n m.,itude of funainni. at the .me lele„ het dit md/woid nm. verlvu[Ue funkale• le verrig met 
prine and with ihe•ne reliability Lhan wai the ea•e with p= ,liesel fdo betroL baarheid en teen d e•e]Me kage as wat vo,irheen die 
techn/ogies Compone nli offely Figh o mplrx ty 4,·um' «vail'ble Reval was mel ander leimologie@ Betreklik komplek6ekomponente 1% 
32 



and with the aidofthese it (Bnow .Hilble toinitoduees™emi which bes],U,baar en met hulle 12 dit mo•mthk om Btelsel, daar te ste! wat 
be'ore would have boon mliell trecaropl'eaIed and tooexpeng].0 ¥.Jurh•n te ingewikketd en duu, iou we. 

On * bekground a number o• new electrnnic trangmiss •le Lon agiergrond Ls o aantal e.ektron-e vernending.tel. vir 
sys.mq for poweF m lin• hliw h[•pn 'rwli,pra (wri fhe !89¢ £rw -Ari kingnete Keduiende die afgelope paar »r ontwikke] en word daar 
and are Btill underd-lopment Thegeare, in parricular· niw[/Iuik'.1 lie be'lli.el 

DECABIT -a new electronic Tippleenncrnlay,Irm DECABIT - 'n Nuweelektrom,8, rimpelbeheerstellel. 
RETROB[T - ai>.trn frirrn 1-nnqrnisquin of infrirmA·'in frnm R]n'ROBIT - ·n Stelse] 'ir any d.e herveree. lan inligting 'an 'lge 

poin, of the low ,polial,e network to the main high vol™• Bubitailon, utek van die la•pan-guet na die h,]expnnn,ne,-1. 
MIMBir -a lowpoweriran,·n g:lon'y,te. Ar -ciat MINIB purpo- 1 r - 'n Laergnning,en{18te]Ge] vii I,Ji•4,B le doeleindia, in 

and PAR•nE- Parkee,leidingstelsel 
PARGU.E-aparking'u,dancesysteni 

DECABIT - 'n Nuweelektroniese rimilen,•h•rstel,el. 
DEIA[rr-an,welectronleripplecontrolgy,tem 

•nleiding 
Intro•*ion .K• ri[?dA g•n(irm. is die mm•[beheerste],el wai tan• gebruik word As aire•dy mentinned the preBent ripple con•rol systerns were ill A rt 11]mir gelide on'weip Sedeit diardie tyd het die vell van die developed sorne thiriy -r• .i) and gic' de•ell-en. in le ./ elektmn,• gewadi• verbreed Talle funk•ie•wat voorheen meganies 
©f electronics ha•e 9,nre taken p]ace Many functiorgi •DrmeFly per· verrig LK kan nou elektrones ve•ig word. Die elektrom,Be 8tfoom· 
formed mechar,ically can •w be ceied oul by ele¢tronic eircul. bean doen dit vir.n Ker, •anniealy, e. - gno#ligw vibrae nie .il is faiter, does nul wuar. iM ir.Mi•nll,11VF to vihr.In and Indiff· e. hoernie op'/ be..[de p...gesit te word n. 0. die optimum 
rento•ounting'-ition To findLheopdmon, appinachhowever. 11 b€•dering te lind. Udi[ nie .ed genneg om elek¢h)nika blindelings is n,]t good enough :imply 1. int.duce electronics into convent onal in •nnven'i09€]e impelbeheer ./. wend lie..ge@•en daar lou Dpple control As the. 're now ..an'· m./ poaB[bil till than betere .i,· meer moontlikhede as voorheen be•taan, sal'n herhetragling van il .6 approprialt. re. •nlider the baBIC choi. of signals Ind all / d E·hnqi.ge kruse vang'ineenkcle.i. palk wees th©coding 
Balicconsi•eration• Bailele 04),weging' 

Virtual]Y /11 electricity supply nerwork' a. degigned lo tranimit a Ryknng nile elektriese toevoernetweike word ontwerp ,]m 'n Rimmet 
.mmetrical thiee phns. elce¢rwal phenamenonoflow frequency with i..r driefasige elekIriese fen.meen met I lie frekwrnsic nnet sci m 'n 
asli:t)e loss/@ po,gil l 1[, rin 1]r '.fr.y..Sllm. thatthesepropertle9 velies itmontlk •. versend. Daar kal me, veil•heid aa.eneern led 
will apply Also •n the future The.efore, the belt possible way to daihierdiee,en...i»k•di,toekomm•,•eeg.[ward Duslidlt 
en,ureproper pro..tion iii ripp,c• ntrot g••nal Litoie'ect I EIgnal noodgaak[ilt om 'n sein te bs*at simmetriei, driefaBig en nie te ver 
M '81,0 1/ree ph-, Gy'ny'le' and / a/equenev /,chil not van...fie.weasi¢ I lie ten einde te verseke.. die rimpelbe· 
Moi•arrernovedfrumrh[•I-rfrequeney Such asignal willalway, hee!,ine behoorlik voongeplant werd. So 'r ste/el isgewoonlik /42 
be subiect to on!• irn,ill /[leni],inrin Thesr arrthe main reagong whi nn. geringe verswak,ting oade-orpe Dit I dn' die ./.- 
thig I pe of Birnal haia],0 been choien for the new ..stem wuarom hier•plipearin widle nuwe.elgelgek#. 

The next basic eonaiderat09 coneernB the tme allocated W trans Die w,!gendebasie•e o.rwegingisdie tyd wat toegeliatword vir die 
nnil •d recogn•e the Niate ··lignA] . datinct from the state •·no vemending en erkennin• van die -sia.'/. 800@ ender;ket van 

d et ..land .Clen ./. 
I a fi,st approximation, a cAn be gaid thi the band width of rhe As vfw>rlopigp9katting kanges6 w•rdda, die bAndwy'te van diefi]· 

filters ufed in the Wa*te¥, and the •eeiw", 19 Inversely trrs wat gebiak woid in die senders en ontvangen onigekeerd •n ver 
pmportiona] to the respon' time. i e the lime the filter noeds tr houdingt. diere,pons·™dii.'w., dietydwatdienter/eemom' 
ieach its full amplitude In other woid@. the shaiper Ihe filter is. lhe v•]ledige amplitudetebereik. Hoe 5kerper die filter dus i• h€e langer 
longer sthetime'quired forfull./por.se Fromthilitigelearth' s81 dit neem Dm ten ·olle te respondee 111Dri,ran •0n af'elei word dat 
the d.rahon of 11,e proper signal mul be a 'eait equal . Ihe d e duu. var. die werklike sein .instens . Ink m©et wee' a' die ty' 
re8•etin1ei,(thefilterstobeful]>effective [f. forin•ance, h,ghly wa• defiltennemom ten•o,leeffekliDf ter8ak. Amdaar, byvoor· 
8elea ve filte• wnth a band width of approxlmely B are to be beeld filters met hoe *liwiteit gebruik word en die bandwy.ite 
ueed. the minimum dur•tkn of the signa• muit b, no meana be lees i,]iNLI,pr 8/zis my€Idieminimum dulli vandiesern vii frekwensie. 
thanapproximately 160 ms for-goninffiequeneyselection ][ie* in ge™ cm,tandi*hede mlnder ng ongevee.150 mi wees nie 

Ilighly selectne, 'hat means narrn. band fi'ters reduce 'he III- w. hongs ie].lef is d w.i. 'mallandfi[,B ..Inder die 
ien.ivit> i. the *em tn white naise and neighbnuring .imimic he[,1,it.witpil von dir glelael na wilka]11 in dieaangrenqrnde hnimimic 
and make li po•Lbleton-k with reasonablk [ow@gna] leve 14 wardi• moon(]Lkmaak om. met red01ik •egeinpeAe.werk 

With tegard t© nriw(irk hnirnimies h is importnnt • mnintain I Ten opsigle van retharmoni,e is dit raadiaarn oin'nle]Atie•groot 
comfuriable I,afety mar,lin between che actual 901petivity 0,1- of the veilighei#ling tuAn da werklike selektiw,te•takurwekan die ont· 
rec,Mr and the mininnum requirements n for instance. *[ated van*e. en die minamum ve ligheid•er,istes - byvo©.beeld d,6 val 
I the ... # I Th,apait•culail? in .- 't• fact 'hat & VUEW 16% 1) - ir m' mal met d e oo, /aarep dat MA meer 
appialion Df qemieonduetn•9 m powei circuil be•me9 more and q€mi Keler. In krageo©mhane gebruik word. Die m©onthkheM ,@ 

m.[,re Midespread The ])rmibility can not be pxcfuded that Ihe hai· nip Ii:Re,]uit da, die harmon#'lp wat '.ans 86 aanvanrboar be•kou 
monic leveli .I ng,dered 1. be Mlerable col]d be ..eeld in w•rd in die toeltomg oonrel kan word nie Die •tande speting ig 
future From the examilri,far,ECAB['Preceiverielectivity eurvefor bukeng'unnn -g li·gelel kan word UL¢ die voorberld van die 'plekti 
217 Hz. a. Bhown in • 1 it &1.Inws that theabo- nlendoned gafet> **• 'n Decabit·ontvanger by 217 Hz fkyk fig I Dil 
margin,Eremarkable li•abl. 1 7 al 200 Hz andabout] Gat 250 *ar naas•rbyge]Yk aa/ 1 · 7 by#Hzen ' 5 bya.. 
HI In cio Kevel 'al oorgal,gvenly'Me], moe• I...rem winrd d. 

With regard to tran.[ent phenomen, it rust • as5umed that hulle len mir.,te die ee™le fitte,Rladium 17,9 'n on-.,r Irl villlr sal 
the. will fully excite. .. . fint .. .age of a receiver and thai aktivee• ...liveringkanlitoi'nhoer•pAnninK-rdirfill. Uit· 
th• el,ci™tion resul™ in n vi•[la• aer™ the fiker Dutpi.t which laa¢ •s a. die m n Irum responpeil van die daihop,Mgr nde 'ek©deer· 
abow the mir.imum ie,pnn,p level of ihe •ubsequent de·cod.ng Btr,»mblan D,6 •panning,duur In re( die filterfeR'instyd verge· 
circuil and 1 ida duration wh ch im comparable to the filter re,ponse I. wn.denr•nderdruk worddeuidie aanbring val n tydreelitr•om· 
tune F.Iter output voltage@ of thig nature can be iuppressed by haan a ·i!**en filter en dek,idee,der Dle tyd.€0]8180(imbaan ituur die 
tinimgo.rcult,1,4erted between Ihe filte. and the decoder Thia circuit Arinqleg•aan asdit JangerduiL,•dieo...rimpulge w•t moontlik 
pa•el.'L.lon on]K, if i.d..i.nigs/nifieant]¥ ]0/lerthan dpilrii,)r,nngsv•rnk.¥nsel; in dir fller ve-rgal Itan word 
pos...•illationBofthe fii]•re•$rd hyt.0nsienrs. Knpas ig genoem dac die daur vandie flheros"18•ie, b.filte. met 

]¢ lia6 .lust been mentioned thiil Ih• di]Ini,f the•seillati•ng of a Iliphm!,deselekt wi[eit nngevee,180 rnsis Ihlirreetdairralls•.ene 
litier -thlil,eled.vlt>asen-ged, wnuldbeappr©*imetely[50 '. rns lar hn.'ll' m. vird,elydreel'roombaan bp'k.kbaarwees, 
'rllerelure Ille,Inleaullablefo.iheliningeirruilmuitbeecleeta IDie ba•e kritena vir le keu. va• die ·:eindll' I duH hrkend en 
I- hundred.4 fli,i ip n duur van ongeveer 'n hal,ve'ek"de. In die DECABiT·Hiel 

rlle mi·61, ir,ter,a for ille choice / 'hr sign,11 durntin• are thi,G sel ..letydsdul, •an len b• up6ix] rr.9 geg] wal 'n @end•ed van 
knuw:1. 1]le, led to a duration of aboui half a Mronnd With thi 1' Raud r•rn/l[Khe, Een¥/n die hoofdoele v„„ kode,ing i' die lor 
DECA.....tu thele'lholan, bitwas/eiat:/• r•dRiLIT•n./ n.Re,•i •dal, Emi• ge.alle beve'.0 deu, mip mun al, moontklk b•e te ge 
atran,m10'....d••fl72aud b.lik Te©reties i' die n·.aluimuln 'lll] i.·v I• ·2 [)11 w,1/ /li],ry 

Onrul the main pumu-of *ing .sto f=nu•te a [Arge num}M,r mit behup van kombin-M •an che v•killende ],]a- n.hi-• In 

lif enmmnndA with . 111:med number of h. The ma:•imum dierne.,•epvallewat,1Ot©'90*. atbvelp•,egrpegvirdieoep•. 
111-rell„Ii]V JiLE,41ble number, nAm€l> 2], ©0•mandi, i' Dbtained LI q,n' i·An rimpelbehier, TanA word dallrn party [ailile ,]111[1•wl :e 
the cmnbinatumi of . Casse, I n blis aro luwd. Eor the ela.Lea] .ik Kemn. van rimpelbeheeren met ouinmaties• k™Kn,41·,im [Ill· 
I,ip.Ii,illor.. of -pleeil.. some 10 to 20 (...corn... In dr•i sal dit nog intensiewergebrulk klin woid 1,1 dle,>mAuln,hghed, 
}lave pri-i til be adequaI® In moht instAnm Today, •I kan ™ime MO 101 100 aan ·alpare beskou *Lird ns gonne. um vir 'r hi89e 
u,ullf neN hilwever. npple ,:onlrol .3 already e•len*•vely used 8nd with want.• = lk. m•ardan sa] b>kans a] die bexkikli•,rekombina•,e• , 
nel•lirk dul,irnal,•n on tho di?or 81ep 1here wi]1 be no• app|-5 bmilk moel word. . daar deLr Kryping of and-n. 'I ·nerk / 
11. /e lutwre !11 :hes€ / . 1/1,·06, inme 50 to lO[)01•·off pal. are rin,rnte bygev leg of wel!,leneern word will 'n knrilililat,le vorrn dle 
midered Iii be adequate all a ba•e for a new ,•,Stem To fam 100 nuw• homb naaie [/4[ dee[ lan die sle|Me| Im dit le -Im in Lim 

•,m off' pair6, 200 ¢ommand' ate required Ind •his requirrmrnt d.e N i'[42[ teen anwerking te Iii,qkerm de. die by-/ of wegnerm 
could, in principle ea•ily he met bycombinat.Dns of Bbi™. because 20 vill, impu'lwr. kan @Im die kom•inailes van een lipiondere Huort .1, 
. /. [.ls ra. however nearlyall emblations would hav' t,1 be 6[uillik .bru.k word. by-rbeeld ' i F I,rimbings,4,0 m. t diese,fde 
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id M h,vm, 1,¥ way af interfe,ence a mark n, spaer w[,1,1,1 hi, 1,·ralmorkponimenini, I]·tvoimindrivnngrlf•pregerddiemonni· 
added 1,•or BUhTracted rn.In an• «im},inat- thian€w combination Ii.1...vi•lf frnnr •ne dir ge##hi,rle, sprnkE kan daarvoeive,· 
1, a. pal of the iys,em. '1'0 avid tms Ind to 'afe.ard th€ i.em ged wrird deure!,1!Ne blame by te Vl€g AM die getal bisse van 8 na 10 
againit malrip{•rali•n when impulies aie .. . added, the eambina vemted. word on n€t die impul'volpideq ven d.' vy/e ']as word 
t-Gr,Ennepartic,ilar•la•Inly couldbeused exefugi•elyT FK 811 ....k il d . Ret,1 bovelo 282 [lit Ls net gnveel as wai verkry word 
...hinan,ins wtth oqua] number/markg and g.noes Ofociur. 11,!. I·.Ii, ge•.hina•iesvanRbi•e 
di» redu• the nun•ber of •**,i}• comm•nds bul wilh the numherq 
con,idired hete thia ear, be repenialed for / a mienr ine•raqr l• 
the numher af bit'. If. for •,tan the lumber of b[/0 •nor€Bed 
from 8 Iii 10 but •inly the impul,• HeQUOnce, of the fith clan afe used, Werking van Decabit·,tel•el 
252 command, ari obtained Thie is about the *arne number ni 
ob[ained .ft- by •Ingall«imbil™tion• with• hul• Die wrienaing wn n bevel beN:n met dio vorending van die eerste The oper•tiom of the DECABIT S,»tem im!.16,die•genaamdeaanvang,impul' IFi, 2 The tra,=Ls-n ida -nm8nd Btarts with the tran™i•ion of the Dk impul• aktivoer die ste]Bel en veraeker sinkronimerin• lussen 
.%*lge.ehegr.led•:C•Ct•mpul@e/Fig 2 •ender M! m,[vanger, wal betrerdre kildrwrilgar• wa• venend gen 

Th. 1.pulge activates the iyitem and er.iurea gynch.]nillm Wi•I 
between tran•miltr and receiver, for lhe code @quencr (/1 .4 (™r. I'le kodevilia b.taan uit vy! merke en vyf openinge wat 
mlited I:.r•, L, 00! die t en •.kepe w. itie nun-n.impul inIN n 'n Thp code sequencec-i8™ of five marks •nd fi•e Apaces wheh •re karakteristieke ordo vir die bevel. ail biaae - Decabit) Die n. nung d,Btributed Mer theten time ilots whkh fol», the •. impul. in n 6./.[. e. eli 'al de .... volkend ,·H [11],]i GM m: Dip volledige way characierlitic fur a comman•,10 I>i,4 - DECABIT) 'rhr •irl versend.ng van ·11 impuls de nanvang'impu 6 in.el•repe ,eem ire impulse and each of•he following time alot@ have a leneh af• Tl™ vclgli'6r•se]€nn•. l'he complete transmimsion of a eomman' ineluding the .Inrt Die senders keer dan ierug na de /Mtand en die steliel Ls tinpulAr. br•eetnke%6€•econds ge'eld virver.ending'In ni•'/ hiv.1 After (11,•, the transmmerand the recewers come back to the stand Wanneer die k©devolgorde me' net .f merhe en ./ .Ii,nte' uil· hy po/Lon and the •ytem „ ready for the trallim INBIon uf annihor .lui,likilebrl.,11 -pl. 14 die m•nllik• mal hevile Relyk aan die ..] rn/mi,nil kornhina,10: •Andievvfdo k. s inelemente,4 w 5 

11· wde.equenc, w.th inly five mar. and five'pace, are ./d 
e,elweively, the po,sible lumbprof iumman' equaIB •he number •f 
c(]mbinieion,ofthe fifth cIAN,frorn [enelements i e : 

n 
C = 

kl <n·k)' 

nlimErroftime 5]ot, k K]. 

k 'ass C.mi lylk•re 

e nunnberofc,immand• e Ge™1 be# 

10 en k =5, vind uns.t 
I I = 1. a•,1 k = 5, we 8. 

10! 10' 
C = -= 2. 4152 

5 5' 51 · 3! 

Th-e·racuizinlan•c4n r•mimbinE••i,irorm!28!in, ff ,]•il•& In Die 252 hevele kan 961,eran.. word dat chi 128 ian ·af.. wrm 
the [*'C ARIT 144tem, 7 of ihe*e Are not u*ed whilg[ 8 furcher m arc In cle DECABIT·.tenel, woFd 7 hiervan ni• i:r·hruil[ nie twow,41 9111' 
se, agide w ./,im ©ver,iding key funct.on. The itandard QystPm ge*inderwo'dviroorheeraileucelfunkqies Diritiindaardalets,4 'ill 
iheierhre. r,r[,vidrA 11]0,•a·•f pair. .irndii. Ill.'n.parr 

AB lus' mmoned i. /iem prov deg the /•ihiliry 1,1 1]{rf,]rm 01™ het-Imum dal die ste]Be!-Niening maak vir oorheer@· 
overild,Alll,e¥ functia•. 1 he re•e,vers can beNet tn such a w•y rha( 61*111*i, Ont™.gers kan soge•te -d dat een van die merke 
onri,t·[he mark'Ind ane i.f ihe'pi.ew 'M @1]pervi'ed ['hisdr•not VIA,/le 1'11 E'/11 .,pel]LII' [•Lebewaak word lie. lit beteken i.)/ IUedn, 
mean that the receiver 1068es its abd ty to r•ceive the code -uence dleuntianger,>ve,moe,erloornie Dilentv-,teedache],ode•g· 
idi i,·1 .4 11>wil:ned tii ,• On thi· cont rur.y Il betonieN re•,•n61•e to a irde wal ,lan born t,)01:ew)% 19 Daarenleen kan dit nou op 'I tweode 
se•nd code,equen•e whia LIL different to the firs, And which •an be ki>d•fil,orde real:eer Die vijlg©rde kan Mn die eer,te ve/,1 rn 
Ammll for many releive. whi' a. .1 in differrm indiv'Ii,nl .mer.•4*1/ wee* v.r verski.....an,rerg wal ge. fu nm ver 
command. Wi• the DECAB]·I· alem. * commRndg have b- ikillinde hoodAkappe te 01:wing. Die beve e van die on:ea,gers n·el 
allated in •urh ' way [hat • ne¢09,a. all receivers of a grn.. n 'i.p.an./ bevelpari' hi >.I'/. 30 'M •24. by homend .age• rip 
a·e conimand 7•NA p., N- 20 m 24. can addi•ion•JI> be mnde 1, heR,•nder, kile./.ple In de getalle /8.n ]00 p. 11'. Dir 
i€g.n,live /1 I ,}aN¢i™lar c*de .quen¢el the nurrheig 100 118 tweed, kixievolgorde vi>r,r du-eesterbe•rl woarmeealle=In 
The he.·rn' c»de •lequenee thus becomel & maste command with *.betrokke:rnepa•n·of arge.Kakelhanwordmet'nenkile 
# al[ reeeive.sof,he groupconierned can De•witched on oroff in ,Dinvai•.,Ggek•ir.•e•ilgli, 
am./6 6,pcond tr8nsmissi•in [Fig I :*i• reed6 aAedul •an die De•ab i air]9e[ 1•) „an·Afpare wr 

A,/Jinted out earher. loU on·off pairs cal be tran,tted by the 0 81*Immende limle kan kombinasiebehee. ing,miel word 
miandGid [}ECABIT *mern. For addliwn,11 crimninnriw, c(,•1]I. L. rl Hlurdle melodi milk dit .[ontlik om die heve!.re met etllke hon· 
1/ m be in,8:duced whieh permiti mn increme 1„ 41·,4 „I derdecf•e]•dui./dere'erm.·prr•r Im dir ·Irli>en kandie•n.* 
hundred ar ewn t•,gand, i.f •mm8nd pnirs r[• d[' ihik. fur 1),ire lu,Men 10 en 00 11€bnlik worrl Dir 20 pitir }Mi,laan ult 4(1 1,(i•r 
i,wtalke Lhe ·In aff .i™ 80 to 'j ©an be -d Theqe . pnirn air vul:urces. Kombina•ie hlervan hell.600 hombillailekndeW]],ordi 
comprwed 0140 ende .quence' Cor binatinn nf ·hrs/ n pairn /·I ]Ii. v•n ]1 Fek,irideselk€•gevok Ing 4> -hulle•eer ir.gri*pe vAn' 
in .·6(JIJc,indbinati,•n cime •lequenie• of /,ee,ad@ dur. n en... •ing,·val wird, woed l ig SCO an·afpe.0 verltry AN die .Ifte van 
Irou# 1, pai. aga.. Idd•,i./ *in off.1. *ained If die •tandaardste].I vir komn na•iebeheer geb•ik word word 8 ® 
half ur the ...id •yitem 1, uied for ctmhinatton con/©1. 6'800 bevel•pare ve.. en as koinbin.ie beheer u•ts u IIi. Rebrulk w,iri, iq 
command .rb ate oblained and if com]}Inalion co•im] L• used 20 00*] un·/fpe.re MM],lk Dle mee.terhevelhei,inge| ],an ni• h> 
eclusipeh, 20·<00 ·on.ofr·pain areava,lible. Them•teriommand k' m},inamiebeheer gehiurk *ord. 
pnociple can U• be u*ed with •inhina:ii•n con!.[ 

Th• rDmponent, of the DECABIT S•item D[E ONDERDELE VAN DIE DECABITSTELSEL. 

The hialn. i f ihe „:nir 4 H* il * contm]Ior, 1n conjunctinn Die •tand •n die beheernte!.1 18 •Le |t-*r. Saam mit die 

with ihe audio irrquency RenerA,or and thecoupling'ircui, P govern' in.di:.freKwensie,eneratnr en die verbindin't-ar. heheer dit di' 
thereceiven.•adoverthene,work Fig.Sshow,Acontrn[IerwiIE ii,qvanger•, in die lot. Figuu. 8 Iia 'n kimirole .Ir met die vere.e eli· 
'hee•ential/emen/: nion¢. 

a, The Ene©do' w·ithtw• ihumbwheelswitcheR for channel Rele¢I. a) Diehodoerder met (w·eed'imwie[/ake]aaes.irkanaa..ingen 
anda«iliatedman...i.on /,8.0•leerde lan&..... 
hi · he Fluir h,I' nl]Dwing a t.en¢>Mur ..r 'ched/le be pre-set li Die p...d ..uRk n vier·en-,•intiguu™ked. moontlik Iii 
/1/, 4/channd, ean be a€commlated 1»· proper in6ertion of Rmall 8 vi,©ral *e] w·•i' A-:Biening kan "ma' ward vir ¢01 40 
,per,01 Pll knn•ledeur ./ Npell€ proppe heh•rlik Ln • leek 
d ['he Memo. of Channel Slalum retaining fnreach ...e[ the [al c Die ..ele 'ir die k•...MlatU• behou die JOI' le full'Le vir elke 
functionl•nsmilld k•n•al nadA• dit veigend I•. 



d The Bl./. Unil for ¢he s.pre,sion ff tranGmi•ions Ii; on Diebl...pidvirdle.inderdruk•anseineinbepadek/n- 
p,Irli[,il,irph,Iniwl i·) D ./.endige ...Le 'al ly•gewerk . e. die k..[e aktiveer op 
r] Le Internal Ckirk wh rh ig line operated ind which actuaies the d ei...... 'di'prop//rd 'e•te. 
channels >et o. le A,0 hi ar' al the 'impei 'Btani Die fiud# ·el#•%= op Figuur Gaanget• verskaf 

Thr Audi• Frequrncyn enerA¢or*hown in Fig. 6 providesthesignal .Le smnkral ./In.gie. de k....i. Ditig 'n te' volle Bliedeto'· 
11,•rprfi•rinjee(i,minri·hrpriwehug Theunit-...%1...' Italifl[-hei• >.,9ubeenhedris 
1[•Mubun t9are: Ii, K.•igt(]r'[r...hold 
a 14=**iL. hl Elektron.#k. knlaarn:pul....be•keTIninE 
1,1 Rli c•l inni c Swikh f f ·,1,1/ing n .d pmt'©tion £·J Dric onkeifuEeo. 4etters ....mbineer i. 0/'n drie fa.·een· 
i Thre 'Ingle ph./.lionveli)r' comli Ird ti, fulm I three phage out· h..id te •r,rn, 
.t . Flrktmnicg€ behee/Des.le 
dIEet[ron. nt'DIDelic. e 'Rlae/nsformaor. 
I Outi,u'Tran'fori:.r Al die een]•ede,4 van d•e ini•ri,i,ripe 

All u.itsaier// p]11'·intvpe VerbindingBilroombane en injek.le - parallel of •n Berie - word in 
Coupling circuil. Ar eicher paral[el 0. series irje•tion are sh•wn in FiKure 7er.38...4 

Fi,r' 7 anrl • Die bki. ram van die DECABIT·ont,anger wn™d in Flruur 9 
Fl : 0 .ive* the ble k diagram 01'the DECABIT receiver aai1getio• 
'rbi liandp•qi fitier i.i gepe.:es the signal fmrn ihe line volla•e Dic banddeurlaalfilter ,Fli Rkei die,ein yan b·Mpanning DIe uit 

'['I·e i ulp.,1 of the fillpr i@ pas@id on to the timing device (TD) Th,• laa,van die ![ter w•d na die 'd·0411.0,1,1 frD) deurgelaa, Hierdle 
devi. tranimit*the'Ina' on]Y 'll, amplitule and unmterrupted toe'el veriend die seil .le,19 B die amplilude da.In en d. f.ver 
duraiiAn meets •he minimum requirements a pounted out earlier. steurde duur un die minimum verei•tes voldeen wat In•rb) uiteenge 
Under ·hiscondition le fit. Impulse ts paled on lo the elle d-ce lil i.. Inder hierdie voo.waarde word die ./in impul' i• die 
H'[hwhiehm,urnge:,thegoliagede•ce,SDI Duringthefollow,N: hor]©sietoeitel CD} vergend wat I sy beur[ die * srol Deet 
ten Lime .1. the co].Ilitir i.) - dr ven bY lhe clock (SDI Tydens.Leduurvan die volimnde tien tydkepp,rrgelyk dic v. device - 

Buceeigiwl, i•impireG ihe infornalion oflle code card (CC, •il·. the gelyke IC) w•t deu. die her]0.Let-/ Ire#f word 'Ir infirmn+ 
int, •rat fin areivingfrom the tian•niaer yla 'Fb and.. van die kndekaari 1 Ce i 4*vol met dis wN,t van die Bender .)"·N 

In enqeaf coincil·nee dilring all /10/ the REarage device remains u,nrd •·ia •FI) en'I'D 
6[·1 At r pendif h{ irin w •Iq•lin, the rlockdeviceclimiwitch CS] ing"/ van gelyktydigebe,ettingvan a] die keppebly dir ber/» 
and Inul ./Uch 41. .pernIes However if non·coinciden,e occon 'el Keste! Aan d e einde van die -ending slui· dip herl Birre@'tel 
dilring any i'f the Timr qlrit5 1he comp,retor fC) re®ete the storage skakelaar 160 en las•Kelaar 114 korn .n werkin• AB dle kepe nie 

device /[iwi :he I.d@viteh eam•iti).r.e when guitch IS' IN cli,Ned gelyktydti•thlet .r.,e versteldieve™el,keri C,dieher/oesle' Die 
al¢heend/the¢rap·;mi•/. Iasskakelaar kan lou n e werk .die skakelaar '8) aAI' lan die 

F ne[4·, FiN 10 sh- I DECABIT two·channel rece,ve, TI rinde vandiesein nie 
ieepker 6 •et fu o:rriT. f. channe[. 25 and 73 as can be seen on /e Ten ./r -n figuur 1{)'I DECABIrtw·Dekang/*vange, Di' 
number• A f Ihe r•.r ram• pr,!gi•mminglhe two 1.9 amp Gw.tche' i,nivanger ward ges,el om op kanale 25 in 70 ie reagee. sno, aar.gedul 

ward fiA, die •vle.sun die kodek•arte wat die :•eeqk•ke[anrs van 28 
am],pren,nrn*r 

RETROBIT, a BY@t,·m Ul iranNmil ,•fnimation •orm amy point of =OBIT 'N S•ELSEL VIR DIE VERSEND VAN INLIG- 
any low voltage »r. rk . the gupplyinK high voltage .ain TING VAN ENIGE PLEK IN ENIGE LAESPANNINGNE' NA 

subitatlon DIE TOEVOERHOESPANNING HOOFSUBSTASIE. 
General Al.Imeen. 

./.ipple ./.11 is n.eli egtabli,hed technique 'control net Rimprheheeris ·an%./.stigdo ./.k vir d. beheer•an nette el 
w,irks nnd mi,dern rquipment pii)vide@ fast and reliable opr•tion as rn(,[irrnri,ihrus-M mankdi• In• vinri,e en betrouhare wer 
wellag agreat numbe. orch•nels loequ*meat. hi>wever. haa been kil' li•wel a' n gr"ri, 11•inl ka.ale te bebruik rot dusver w....Ar 'p 

ailable 40 1'.. for le ....mission of informnnon in the .plae 1,11-t ng beqkikbaar om in]Liting in die toenoor,(eglelde rigting te 

erlien, i e trim Ihe riL[•iMB of the network back to the Rupply·ng ver,im' liedww val die buiten·ke van die net 'f na die hclflub· 
li li' bliation Tris gap 18/0.d by,he RETROBIT'y'tern, IL,hienli, lie RETROBIT·sw. rbru:dieklo. 
11 for inst&9ce. r'e Po'ition / a switch or the level of a water Vir '-i' 0,•r die stand 'a• ·l s.kela•r / d. water// in 'n 

regervoir *.11) I . be Bupe-sid, a RETROBIT tral-L,Uer lip•rte/,Flg, Ill kan n RErROBIT·benderaandle volgende lae ran 

hecannedediothenex•low,oltagepc,int Thes'pervil. colactie ·,pannin.pu. ge],oppel word. Die ti*,i•ker.tak word lan dii 
einnected D the RETROBM' trarimmer and •his injects an audio Rm'ROHIT·,endeverbnd D.,senderinjekteer•noudi,drel,wins. 
Irl·q len. tele,•m hekward' Into Ihe .Int of connect. le|(gran m ae ioon ,ls ajtter'lleer L. die verbindin/punt .n ..ra die ... 
1 hi' 41'pe•• !80• ii,i,rnit ,·I rigrq i. 4.pen@ 1•, 1/jec•,d signa] travel. k©ntak ./ of r.maa' Die ...rd' sein .weel, met die le· 
alring ihe Ir,w va.g[· in[·4 rhnugh le ./osf:„.. to the n k. I.ne . ].lingqdrade..ie tran,formator Ings terug . die 11·.·drold 
and back m Ihe Innin suh•tation A· themub@taton. the gal en dan pabbe• na die hoofluh£/ie. By die Kt,M gaan die sein verby 
N eurient ummrmer of the feeder and -insequent can be Die RETROBIT *ender ir.jekleer 'n sein•trn,in, 'an Ingeveer 6 10 
de*•.1 iin the seanden gide of [he C.T where the RETROB[T * •kindee kart van die 4[nximiransformator beapeur word kly 
Meker m.innecird lon qmal] burdin ofabout 1 lA In mally ™806, *irmde is die REI'ROBIT·orlvanger verbind aan die tiang£or· 
n. 11 kV feeder. J]rr nlready fitted wit• current Ira' former• for mal ir m,wlr dia dit 'n gtrourn van •le,9 1 VA, In baie.valle •i die 11· 
pnura[ion "d Quprrv™i[In Ind theFefore. no .pecial current 1:V·/an'formalr' trans reel toeger'.6 mit 'r..troomba#/tran'Irmmalor 
#]riers are reg ui red Ar t he purpose just described vir beskermingen t-igen du• i,¥een *pes.e *tr•jrtiangformaton 

Ib KETROBIT Ir,insrnitter injecis a .Ignal current of .''LK. r die bi•staar.de doellie. 
approximatelv 6 · W Ampi between phaleand ne. or hetweentwo Dir 'El'ROBIT gender iniekleer'n gein™roo. viln(ing[•vee, 7 · 10 
pha•esofthe|oll•,IMKC,whv,irk In,r/liple. thegametrequencies nriD luq•on die faie neutraa[ i>fiu,•en :wee fage va• die lacipanMing 
can be/Red as torripple control Toavoidany collision' however, the net 'LD frekwen•ie wa( vir rim,>Abeheergeld kA,1.. beginiel hie, oak 
b.indid 1 f•Hz ti) 150}• and further frequencies between harmonics gebrulk w•d Om uorv]-eli.. 4-.m • dit .adgaam ©m die 
•nd r pple ointri)[ frequencies mnv,,refen,bly be used fortheappliea hnndi [00 Hz ot 160 Hz en bykemende frpkwengiestuggen harm©nie· 
i ,in •.f RETR f mIr rn .impelhel.rfrekwen910. te gebrulk by RETROBIT 

#al valile. regarding•ignii] Irvel n• Agnn[ propagation can be *L- 12 1,[ir dic lilii{Ne unilrii[·4 br [rrff,•rde ir.npeit in ie·nop· 
•rer. fri>m F. 12 Th' Hhi-left ihe princip[•dingram of a 10 MVA u·el,king I.inkg wnM dle h,Einge dia,:-Rtn van net a, 2[) MVA/]1 kV 
11 / 1.1.ork with ·ive our'inng n./..0, 4,ede. I./h of these / in,4,•1]0.91'llirKJ]ng*vill'meig Elke•n.nrdveronder*tel,Dinonge· 
•,surned t. beapproxlmalel> 0 kilamME·r• li)ng and li earry a ioad of wrr•kilnmeter,Ankteweegmet .lava]141/VA,-MV/op'n 
4 ] M.A.2/VA al 'di'·an' r.'11(ilfirreters an,irhe. 2/1/4,1 the mond un t kilnmeler n• 2 MVA a8n die enl en 1® 6.VA 
end and 100 kvA 0 kilometen Away from th[ mai, aubstation For t. kilonneter ian hoof.ubitaile af, Vir die illied u. hierdw I '#20 purpi „e i,f *01:ainpl the RE.'rHOEIT Iialwl,Her l• .nellted 11 the beeld i. die RECROULT sende• •n d•e Wet,pnnnulgiiel v•i• i••e 
10. ihige networkof the ]ID kVA disrribu'ini, 4,1},/atinn whilst the kVA diN[ribu•188Ut•Sie De [mlvanger ig veibind -n die ntro 
reititer 18 .innected lo the a.rrent tran,former (if the reeder al the lian6/%.or va• die toe-ider by die heil.uhAT•@te. Reg' 0,} 
main Uihtatig. The r/n,hand Ride of Ag 2 •hi)W' 1•r . IVAnt 41,Ir' i' r •rliri grlyke •Lagram met imped.... van teepal.op 
d ..m with ./.ances /0 ..picabie . I ..rn[·y i)' I. H. n Ire.·el' e I n 12,• Hi Die 'eins'I r'in. en ......1-e™ki[ 
F.irthermure, 1.11. 4gnal *and currents at [he urious poin[@ lende Nekke en die ver.killende •eriakkili• wn™1 i,k aAnged,i 
-'.d m diedifterent brandhe• 1,re gi™n As Ihe general picture ig nnt Ai•,surn £11• grhrol ingewikkeld 10. Is n drLerise·,elli gek# om dil 
und I i,iftned the Rignal was nsiumed to be thr,i• !]lunse f,ir real:Lin, innklikerte maak. 

11 die winfbeel te] d. i'.ekl,le li,n•grve.. A by'illae•pan· 
]11 " ample the injeet,on '11'apprf,Kimate' 6 A at the low ....anttot'n•,inspail·,irIN v.ii i .,4,1"di' ...lepunt Aidit 

vi,Iti,Ke •ide *.Ils in • *. * . ihe inje•ion pnint / 1 1 in verlim....Im' me' dr 1]·1:V I. lan dit gely' IL' 1•() 
vi>lt. R,·[L,led b th• 1 1 kV 1,1de th,4 u,ire- ,0 200 mA And 91 inA w il ult 2/mA In,In'erlorenadie 11»-KW ]Bvar,died•li 
volt• 2[' niA a•e li*: 1•ward* the J[• kW kiad of the di•ributinn gia· buRiestasie. rerw>119- ,„A deurEW•rinndir 1[ 'V Li), v(wrderen wol 
1,•., whiht 197 mA pas. Ihrough the 100 kVA transformertothr !' de Jr dhe 1 ID·I,VA L.,I,Nfor,nali, HY die tolercler gain daar weer 21 
kVreedpr f le• 21 mA 4,e a•ain lo• toward. the 2 MVA Iiac .t the mA ierhirl• na die 2 M•A laM aa!, die ent vun rile ulevoerder 185 MA 



end m' the feeder 186 m A tr-1 i.warda the •int of,upply. 3 km leg n. die lewerings.unt. Drie kil©meter van die hootgul}@.6ie 
aual f.m the main s.b@tatill ...he, 13 m. are l.t /1/.de the wordllmA#•andietweedegroeplaiteval,2 MVA t'itrinde· 
Mplind lof of· MVA lr,Ild .11}11,L 17D mA pl• 11,• currnint Iriw™lormer Int .an 179 mi deu, die stroomtill,formatorna die toevo.der wan 
of le *der whlch I loaded •th 215 amp' MIl 'n . ·/al] 215 a. p/50 Hz het By die senderpunt i' die .ingpanning 

Al the ..if the ./ ritter rhe A•./1. .ige iM, 04 melti,1,1,11 600*enoeml.lvoltvi,220vnlienalvoltvi,111(V Aandiell- 
hefnre. 1 1 v.son 220 V h- m,d 31 •elticin it hV be. On the 11 kV·k•tv•nclie 100·kVA transforrnatorie.5018•- 1,3vnlt 0,8 
kV wilirof [he [00kVA trn-•]rmeritiDdown. 1 1-q;...3 volt 3 kM verder van die subBM•IC / • U volt by d.e bug•tAnK van 
km awav f•m themain qub,latinn, and 0.3 VO]18 Dn the buBbar of the d r hnnAubstaile Dll 1, minder a• •n half per@enl van die 86·Hz· 
mams-ion Thatist€•,hanhal#eno>rApe•entorche. spanning 
Hi v,ill. Die . tr•m is •gfupend die belangrike ded Van d.r 200·mA· 

*Lowly, the essential part i, the,ignal current Of the 200 mA inick'Ic im die deurlit,ng ]79 mA deur die strocimtransformator aan 
injeczed. 179 mA pan tb•ough the current trangfermei at the root of dle wil•trl van die toevoerder aws ongeveer 90 i van die mnjek· 
the feeder. i e. abouE ®'. of 'e inieited 'unet Unlike mpple Irl•% I. :>m Ander' as . ...1/heer waar die inlil.K val die 
C•nlrot where information is tran,mitted from che aouree to the out· hmo nn die hultewyke van die net ©orgesien word en die @,Inipan- sk,•gof the nework and the ./al'lle L' rhe impn-n¢ factor, ning de belangrike faktor is. le die seir-troom die heoffaktof b> 
the Bignal current ig tho imp,•rlant £ac•or with REPROB]T. trans· .p•l•„1 waar . inligting vandie buitew,kinA diebmn val die net 
mit#Ing .6/matinn f.. the nulkiMB of the ne-rk bal to the ve•endw•ird 
-e Dic .tmom van60 Hzbydie wortel vandie to-erderis 215 A t•r Na·erthe[B.. however, the•} Hz currer.1 att. ront .th. feed. ie de wi][elas, Dus i,dir ver•udingundie*ein9t•m totdie 50·HZ· 
21.5/atful,loa• Theref•re,thcratioof the@%gnnlcurr•nt.lhe. ma 191»nindernperl[Jindit,Af@hopivenD]tiguiten 
Izeurrent/1 1'900811'innthernetworkronfigurationglimi• hirvahnuding' die. Terverget'king Die minimum sein w't nodigi' 
•wn be higher nese • WD hiA tatinB Par enmi>RN•on, the w .wune rimpelbeheurnnrwnngern iu on.vee, 1 vD]t .ti 'n bnRii van 
minimum ..al requi,ed by a norrnal ripple cont.1 feceiler . 220 VO]t - '• verhouding van &[egs 1 220 
appr(]ximately 1 wilt 'in 220 vo][ base, carres™ind In g . / ratio of 1 · /1, L.,lu• nie nodig om le 90 EM in hierdle Reva. die Reuobit ont· 
221;iin"I ••0er hoogs 'elektief mort weeg nie ten einde die sein behoorlik te 

Ir g withou ./1., thi in these eircumitance@ high .ectivily kan :kei lit he.ken die lanwend van filters met •I geweldi. snia] 
i.nquired on the pal of OF RETROBrr rereiver in n.. . be able hand 
M Properly separele the Bil,nal nlia implie, the applieation of vey In die beginlit lewei die O. twerp ./. sulke filters n e problerne op 
nurr,Jw band fi]Trrn n e UN ise/er noodia'kli k dit hie'le filters nadar hulle ingestem Ls 

Whilit in principle * de•ign of such filten * .ir:wegent any die •onansiefrekwe•Le noukeul handhuf, Die kont.[eer hiervan 
pmblems. it .very dincult . make ure ./. Inee kmed, le@e m uiter5 noe hk. wan, daai •9 in varia•e van die on,Newu,g,tempera· /1/. do .....4 ....in le ..0//0ee fieeuen© and /4 tuirr cri dle ve,oude.ing val] onde,dele wne ,ooft<lurnd In ged,gte 
irgall-of variatinng I the Ambient temperature and I the Agel/g grhnil miia word In de R.......weer.le ./. hierdie pro oftheeoinponents -4 be m. bproblem ha' beencompletely h,remlen w][evermy 
awnidedinihe RETROBITconcel. 

Render 
Danimliter 

Figuur 13 is n hlokdingrarn van die sender Dit be,al die velgende 
F g 11 'hows the bl•ck diagrnrn of dle trmninitter 1, crmtain' the eenhede 'n kodeerder, E. •n €sai[•0.0, 'n kragle,ver&tadium PO n 

following unita · an Bncoder E. An willator O. a pow er autput 8tage ..evoereenheid S N. gelan' van die ./.ilt begkik die 'deer· PO and I power supply unit S. Depending on the application, the de'En©r I ...[inietterminale waaraandiekontak'waara.,oe· encoder E 'B fitted with a number of input terminal' to which /0 410 mphilu moet word, verbn. knn w,]id. b,voorbeeld een of meer kon· contaci to be Buper,i•ed can be connected, i.e.. for instance, one or Tal,ce war :liesig hou oor Vorskillende wateivlakle In n opgaarronk of rn[,re rontaetg @upemging vani,Da level• of a water icae.yoir OF the d]' 6tand ver,kele ./kel.. val 'n subo•e. Die kod.rder het I 
IN,Milion of vari,]1,5 Mih,mnf • AubDUNon The pner,der I fitied with aan#. . en pri L,14,™rminimipaar· waarin klein pnnsdraar•· a number of 'lia - one per plir of input terminale - into /·b.e' a 4[euie•geprop kan word Hierdie 2pute• bepa• die sm!,11 punch eArd key can 1,0 plugged Thie key d8termineB patroon van die the b.....wat w.pnd word el dipkode, i,Boortlell .an d,6 van<lie pattorn of the ielegram ./ . being 8.1 The cod. uied are DECAATT·atelge! 
similart/thoaeorthe D/CABITsy'tem Dir DF·CAB['1'ltrlsel pbru•k die amplitude·mo:[LIA@•ebaBi• (AM) Howeve. unlikr ine DECABrr :yste:n which operate• on the en ' r RETROBIT g'elsel die frekwin•·modul. ebai. (rM) 
prini·,pleof amplitude modu]ation IAM), theRETROB[T wo,k• on Om®,lor O lewpr n frekwenBie val - bv. 124.9 Hz nan die uit]•t· *unnoy modulation III Accordingly.,heo»cillator O.uppl•,Ba stadiwn, •m die *tand . GEEN ]MPULS ' aan tedui en 125.1 Hz om *ney.- - in4•nce - 124 9 Hzto theoutput sta•e to mark ihe dle•and •IMPULS··aan tedui. Hieli, fre'*en8Les word afge]®i stalp' NO IMPULSE" an• van !1 frrqueneyof 126 1 H2to maMI, theBIate 

notfrel,w•,•ie heheer woid Son/frek· "IMPULSE' Futhermore. le,e frequen- are der,ved '/ fil•el€J,ir,c*,p.wal .urdio f.m I 
-m.. 488... ve:houd... die netfrekwe•e beheer •ord. 

pha•i· ]%ked loop .verned by the frequency / the le. ork .le 
Sendfrekwen,le lB d• 1n ™te Wrhoudi•g tot die netfrnkwenaeaodat .ilanm!.ion .quenciee, ihe.efe•. •re In fixed ..1-1 te the net lommeling in die net'rekwen.ie lei tot '/ -rk frequency and an> elatinn of ihe netwolk frequoncy mult@ in propo. ele w.,ell n 

die sendfr.wensie a prolortiona] variation of the tranimilsion frequen-, As •en van die he.sakle ...- kon,ak maak of b.eek. versend 11'line of the @upen·/I G. tehe' 0/en, Cr .... thi i ne,]der star' dinodeerder in die daaropUNende.kondes a :einte#m Mreen and.vi[hin t. following Bec•n . tral'mits to the o""ll.. 8 signal knin•1'diepon....]lutel 'irdie besond/red/el Die OBBI]ator /. Eele*ra. which corree Pon/t •• the pu•ch card ke. applicable for the skaf die•tfde telegram m •ergkuiffrek.ven.Iesleutek aan die uitlaat purpNe. The ©El]Int. in t=supp] »8 the output g™gr with the •sdium, •al dit 8urne telegram infrequeney Ahift key.ng and the nutput ht,ige iniecIR weer met die verei• krag in die net injekteer 
I int,ilhe n.r.©rk with the /]wi·riequ led 
Realver On,vanger 

At the rece,i ing end. the frequency of the ne,weik ig, nfroune. alge Die nettrekwensie il natuurlik nok by die on,vingkant Bermanent be· 
pe-non¢ty a,anable. U•ing .acdY the ... ....ars and 'kikbaar Deur d'"e]/de ve.meni"uldiger' en ve,de ers waafult dio 
d.idle. from wh. the frequencie. are derived M the t.-mitter frekwensle by dle•ender afge[ei word by ale ontvangkant te gebruik 
end, th- can be 8¢curately reproduced nli{, M the re-ing end kan b identi- f•kwenBie daar gereproduseer word '/ Filier mDI 

Therefore to eniure that the - narrow band ieceiver filters vounduiend gereU]clorrA,mnnii,!firk,weasie, word I rreiR,]rn 11, Wi 

are /]way, pe,fectly Inrd ti) the trans...in finqul.nriew. a type 'f seker dr die imalh•ndon·vang**yd noukeuM# op •P 9er.der· 
filler , required. ther-nance frequency of which ean be =uel> 1•|,wr/Le'ii•e..... 

.erned 'n Kommutastenlm ifi/ m 14) moraien n dia behoel Ditbe· 

Th,irequlreme.la]!vme,byacommutalingfiltering.14) It siaan uit '11 resier R nisgen 'Le inget in Ii,laa¢ el 'I /•p ..I 
en-,u of a re,Lator R between input and output and a number of I'. Die kapagitor• word ag•eimekaar in volgoide 00. die u•tl,latteF· 
™p•Atori which - nne after rhe other - are.equentially connected •inall mhildin.'iroteer@k//laAPS .'n frekwen'die i•tie,· 

'crn• the output ./minalg by . rotating 'witeh I 'f a frequency minan] / hereik en gly// al. die 'eteer//engie verbind'n kal.1 
applied to •he input terminal# which i• equ8] to the f•quenc, of tur - deur Ninchinnisering - Boudend geduiende '1! enkele faae· 

i,Int,£•n of tile •virch, tl,en - 1,y wav ef i'nehron[,m - the mierval connection t'an che sin„3kurwan na M i,ous, toogalas• deu. die n,dken· 
of one and rh o Name enpurnfir e,„„Blently occur, during the lant' R. pery word Ike k...t(•r g.[ei tot 'n spanning ge'k 'al die ge· 
eame phase in™.val of the gine •ave and conmequently - after a while midde d van d.,Imbliklike.pall n. lan,]ke Interval vandle/nul· 
given I [hetimecon'Inr R. - every o.'ofthe C...... . charged ]tur•e *aar gpnoeg *org isen die filterla@ ]Bag •@. k•n dle 
up [on voltR. whiehs rqi,•1 10 the av•rage of the inBIaninnious bepn'[de frekwen• by'.•Ona. enige ve...ing deur dir filter 
voltage, of ®ach partteul,Ir p},1,40 interval of the slne wave Provided 1•eweeg 
the numberef capacit- in high enough And (he !084 In the filter i@ Die bage..mde Kild I. vi, a. frekwelsies wat . yke /•el•oude 
lew, the .rticular f•qurnry under di•ion p-08 the filter van die Nieerfrek wen,Le - die axak,]aar S ™. maar aang-en hulle 
practically unhttenunted 0•cle,druk wi>rdsodi• hulle deurdie filteril en op enige ander g•kik· 

Al[ thal h.ns Ju•[ been RAW * appli.. 911 frequencieD whuch .re t€ mE,nirr 

even multiple,ijf the *eno of rotstion of Bwiteh S but ai thae Al»In, 1/kwen.leivergunk hAie d " frekwmirs wal nie •I 

mu k /0 fundmintal b. a factor 2 and nore' ¢hey can be doen Ban d.e filterverei•,25 ien of.Bi,te van minchroniBering nie Hui 
suppre•,ed egaily after the filter by /he r mean• kan nie bDtekenievone [adln,din die kondenmators *ou niB. =t 

Theattenuanon, howe•er. 8 verv high foral] other *uene le, i.e elke keer ,• 'n konde-tor verbind wd, is die fage.intBrwil ,;An 
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Irrqiwn,•1[ . 6,41,[ 1· rihi nni fulfil thul Miqi]1 irmer,¢• (][ thi, filter ing,irding nng,•ini·hroni'errde fr,!kwrnsic ve,5killend #n wat dit gedurende die 
synchronigm Thege fiequenc. can not bull up any significant vorige verbind.g waa en gevolglik . die gern ddelde lading sero. 

*gc,in the condengen because any timea condenser ig CDnnected, lit 19,glopend dat die uklaatipanni. •an die linter hader lan n 

thr .hnqr interval . the 'synch.noug foquency IN dill-1 frnm linliqk,•r•,E. h. meer kalasitor@ .6.0, w.d In bed,yf i, Roele 
•flt it waa during the p,eeeding eonneeion and con@equently the rE•All(,31, verkry met rnin lapa.itors In'nve,klike filter/ d:ps],ake 

Inar S natuurlik nie'I i,•irigi·, n."RE i• 7,·rn, mpJ<aniese toestel lie m6Ar n vollodige /88te· 
I li 'bvi•ug that the output voltage of thefilter I rhe cloge, to a toeitandite!&el 

lin[·w,]vrth'higherthe nlimber of caplet..8 In practical 'peral/n. Dir • Ite, w,lt mi .egkryf i,7 ™ u ker@ *i. die gebrulk ond- 
how-i, zood raults are ..di obtained with le[Atively few hesprpking w•nt· 

branche@ Inanactualfilter,witch.i•ofcourge. notame¢hanical clir fegn/=1.1.kwensie ig onafhanklik van die waardes •an bi· 
dence but fully,olid gtnte *.dele mini i. gclyk lon die f.kwengle gelewor deur die roteer· 

For the application unde. digeu•ion, the type of filter # ik,Ikelaar I)•r R nieternperntuur·en ve,oudpring,p,ooleme nLe 
describedisvely-llsuited becauge - dic .loltiwitriT war vil,Ty w.rd, is linh. gehalte .....ande 

le re'.anee f.luene. doeg not depend on the values or the aan diewln hi)(,Kanngpliwe k,infenaconele filter, H- hour Ren /of 
componet. bul •equalto the frequncy<plied totherotary iwitch. Ci, hoe hoeng dieQ·waarde en hoeqkerperdie filter 
T•ere arencitempeiatureand noa.ingproblemi - g.ninite.mingofhoogs/oulteurigeonderdeleis nodignie. 
- ..·iviries equivalent to Innventiona] filters wil ve. high 'I /1....m van dill)....ger versky' in tiguur /. Die inset 
quillily ktcn, nrc easily ibtainable The highter R and/or C the van die •,tvRnilci wi!,11 mel n frAIRMr higherthe Q'value andthe:harperthe alter van iwngeveer 0.04 •hm nmtal, 

en die Ins is angewer 1 VA t in 8 lA 'I '.malbandfilter f 'n begron - no tuning and no highly Accurate componentm arerequimd· se, L en ·. di•krimin/to. DI en n dek©deerder DE * A] hierdie 
A bloadiagramof the re¢eiwerisshown in Fig,]5. •e input©f the ee,•hede •ord gevoer deur n toevomenheid S. Verder word die ver revei,er i!,4,,]nti!• wirh • i.istor of epproximAte]Y 0.04 ohms cortes· ei,te tydre@linligling word drui die tydiedltneale[ aan die filter, diA· 

p©ndiniN©abu•de!,of IVAat5A AnarrowbandfitterF. alimiter kriminatof en die dekodee™ler vergterk Die intigting bestaan uit die 
L I di.criminam' DI and I de·coder DE foll©w. All theDe unit• aie rote/rfrekwengie .ir die ikak•la/rnval di. knmmuteerfilte. verva' n 
quI,pliedbvthpgupply unii S Furthermore,lhefilter, thedi,•rimin8· 

cenhede F en TH en die hDrli,gleimpulgr vii dir del[,Mlefrto[,atel DE 
e •nd the de code. •. *ivel the nece-• timing inforrn.ion by 
he hmingdewcal': beeing * rotating frequency fer the switche• oi Eenheid T verk. hierdile intigtmg uk die netfreklenale ©or ·n 
hi i,)mmlitnring ttlt,m enmpri,/ in Inita F and DI and the clock •sevn•InnpluB 6nns in die geval v•n dip aBmator in die gender Net 

impulses forrh de coding device DE Unit Tderive, th• information 4•g dip insrt van dio Benctor, 18 die intleal ian dic drkndeerdrr (ink 
fmni rhe notwark frequency over a ph- locked loop. am doe, the •rnirn vn. '. nRn#91 Nic,iwe woarin 'iingknlit*ilipIR grpmp han 
•c,]Iliti)rin ¢hp tronsmitter d Hirrdic nlculpla hi'ranl dic trlegram wn# gr•del,/per rn,w·1 

Sirmilar to th' input of the tran,mitter. the de·eoder OUtpUt 15 fitted w,]rd en wel¢ Frn von dic intlnatlmn¢nktr mirt wrik 
wi·h a numbe. nf g[/B nto •hieh punch card key, can be plugged. Akkuratheld van frekwing'e is I die.val van die.mele[ wat 
Th,9e 1,cy' determine Ihe ./gram which 16 to be de·coded Ind whieh pai be,kryfli. Ree' pmbleem n e 20 tnt ® 1[Rnale kan in die frokwrn 
. t, i r...".'ll ihe output conc8ctg sieband 100 tot /0 HI ..Newys wnrd en in hoer fiek•enall i. meri 

A-.larrangementiuatdegeribed.lecuracyoffrequencyimno Irniale beakikbaar U tge,nnder dio grnornde tarpaq,ing• kan 
p.blen, 20 to 30 ehanne/ ran beallocated in the frequency band of RETHOBIT •iok gebruik void vii die heveBtlging v,In bevele wai dr•ir 
100 M 150 Hz and more ¢hanne[B ar€ available at higher f•quen•Lem. rimpelbeheer verqend I In hierdic grval 19 RmROB• 'n uitur@ 
AparK from the applications mentioned go fal, RETROB]T may of bruikbare tnevi•ging uir rimpelbeheer en bd dir bale geleonlhede 
cour•e be .ed t:>c,Dnfirrn cammandi which .ve been transm•tted by lic ./.fle I j.r het trlkeng •an ./4.impelbeherrklnnte dr vinag 
ripple control, In thls reepect RETROBIT ia a very useful comple gl•hn,ir . Hork,im kan Julie nic Indermirn 'litanni Nnu kan rins, 
ment to ripple control with many applicationg For the •t 25 years me, RETRIRIT 
ive h•e often been 85ked by # Ripple ConIr' clien. ·Why CAD·t 
¥©u tran:mitt the other way roundo" Now we ean, wirk RETROBPT 

MINIBIT ·N LAEKRAGSENDERSTELSEL VIR SPESIALE 
DOELEINDES. 

MINIBIT - a low power tran'mi./. mtem *,r @,le'al 
purpo'll Algrmoen. 

General ilie pr• van n untvanger om ou•i©frekwensieseine in kra,n·erdeler· 
lh' •i•le.I meeNer to recei•e audi6 frequency 9•gnn1qi9 neue te ontvang, hanir Kro•dee], af van die minimum BeinBpanning 

pi)wei wal bhk:kbaar L. b¥ die o.. n:spunt As hierdie minimum 9ein diHIributien nelwork'largely depende on the minimum al 
voaage available at the point I re•eption If th' minimurn signal 6panningrelatief hoc• is, In die in.ng•baan van die ontvan.roen 

,™d#ou word omdal Bele,ttiwiteil nie 'gr•' proble€m.kep nie villtlp •s reIRt vely hii,h. the inpul elieilit of the receiver con br kerl 
lin'llecalle leitivity i. not much of a problem Init /0 'pecial Geen maltreeltee' 8.uring worddl: ./rei9 Ine Die Int.Inge. i. in 

in-ure, against nterference are requlied The reeeiver - in thig hierdie geval eenliudigen goedkoop, rnaardlegender m-arull.1,1, 
caie 

- i' :imple and cheap but. of course. the tran'mitt, nnist be krang wee,en Ngevolglik duur Onlvar,N™.vat },•ie8rnsitilit' r. 
power 

III nnd-Nequentlvia expensive On tho ./r hand, vorly irnsitive uilers selekt ef 19, i, aar, da anderkant :neer gel[Amph&eerd en din,r 

and highlY qrlective receivers are more compheatod and exprnsive der mnardiesenderkanm1nderkragtigweeaenisclu9goedkfipeT 
n Algemene be'knwing lan die om'(andighede word in figuor 1. 1,111 th•• Irnn5mitter con he le,9 p.werful and,IccardLI'lgly ,9 cheaper 

Agenera piclureofthe5ecircurn,t•nce81, givenin Fi# 16 Cur,el ge,we Kur• 1 toon dielms,evan die Bendein9'n funk9ievan g krag, 
Mhow' •he .. .the tia*mitter as a function of L. .Wer whil terwy] kurwe 2 d.p k[•ste van m on..... voorgte]. ook - 'l lin// 

curve 2 rl e@ents the ... of m receivers ale' . I ful,ion of I. vAn die kr,0 van die sender, Die som •An kur- 1 en 2 wnrd di·iii 

pi,wernftheiran.mitter Theium ofeurve land 21,<iven by eurv,3 kurwe:]aangeto€>I Ultkurwe)blyltd' It©esIelwa. aanuir'n 

Fr.im thiscurvel u fo low£ I. a plant eon@Utingof a tran;milter •enderenmonlvangerdiegnedkix,%/ :wanneerdiuiniv•ngergant 
ard I reiver, i.cheapemt when the receiver,are degigned to operate werp iN om met n ieinipanning te werk wat deur 'n Acnder nlpt die 

M a *ix],al vn [ta/ whia can be met b.¥ 8 tra„mitier with the power krag[•optmbehart•gk#-fc. 
lit zien e,ter unders diar uil wan]Im cl,lar mirwler nnivingers pei 

Inwrver thi, ilitilri·•diffi'•nlifther...rAG recrlwornr' a trans sender U Kurwe 4 tonn die koale van n rinlvnngrn rn kurwe 5 loon 

milter Curvel iho. h• rosIA ft•rn recei,erBInd c.rve I the sum of die •om van kurwe 4 plug ktrwe 1 In fulcidw gi·v•[ i01 dw minimum 
cu•ve 4 plii, curve 1 in this {!!Dle, Ir minimum r... 9 re.1./ k«e van n 0- ers plus •ender teen P opt nd.: met 'n minde. 

plus [r•n•mitt•,4 at Of,prn, I -th a [ess powerful tra:•milter In *Lire bender. konliks kan ges@ word dat di[ belangrik i• da, die 
short, wi·h a great number ncrl'[TE[·n per Irnnsmirter the imp•Ont univat™0rs pedk•p gal weeB wanneer -ront gital on,vangers 
thing '(hathereceiversare€hfap 09(he•therhand wilhasmall persend. B Aandieanderkant gdil 'allik dai diesender op .g· 
number of receivers pei trin•milter ]1 il imI'Ortmll thnt ihe trlin. self .edknnp •[ 1.-H wanner, d•ar 'n klein get,L Dillvangers per 
mitter itself s cheap whil' 1 . coxi per ",1/]vi·r 'N 'if m L]101 se•deri'.,•rmdat dle k0910 per-ngervanminderbelanRim 

Me· di, ko:,1·rMionele rimpe.kentrDIe il, die gets! i•ntvangers per 
With•nvenlionalripplecontrol Iheni,mhornfircrivernpertran. sender gerniddeld 1300, 

illitleraverageeabout l'SOD. In Ihe [INht,1f th!·id,ir,•Rni•.arolnt vely li• di€ h• van die brigennende •8 die Reb-k van n rel•tiewe,ter• 

4,ri'rl' ir,In•mi.·r,•wi.1 jut,tii,ied. senderg©.erd•g 
['her' Iii•, lii,wever. uilie, appli....for aid ..frequency @irnal Da,lr I eiter Inder grbr Iike vir oudinfrekwensieseinsenli ng oor 

&4n,14• Lner •wer inains w]th mui grnaller numben of hoo/ralleiding, met heelwat m.nder Int'Ingers. Vir die ge'll 
re,mm For [}lphe. t.he uphmim •01,lion i•-ched withnimall word dienprimum nplag,ingberpik met n ./ aenderenent/ngers 
trn,••i,tter .:d /,ih re.e•vers which are mu¢h moie 0niplex than wat bair rneer komplel• i• as 116 wat by nmpel],ontrole gebruik • ord· 
wil 1. ripplr r·on,r,il Far I h, Mt' Hpil]LrationS, one of which will be Die MINIBIT·.tet@el is ontwikkel .11 hierdie «ebruike. waarvan epo 

{i- bed lalpi. (he MIN[Bil'H>6|em ./endeveloped 1•ter /91•f Aal -d 
[. ke RETROBIT , MIN//1, e. the p.ine®r / frequency Net •u, dle letri]Int st,·ln,4. werk Cio MiNIBIT·,te,RN (/ 111/ 

r...lion. The ilier(ec •INna.levil at [he 001.Of injecti[in iRIA |(lu begmiel van frek,vensiemodulaae Die n.[-menpr.,1 hy 'fu· invi,m 

u 0 2. 'f the 60 Hz voltage. related ·/ 220 vok' 'is L' 290.V. 1,!Int}•·slriangnmna,0,1% vAndiespanning,a•30 Hz-in1prhou 
Oui,pared to (he sll:t™J le,els of ripple 'in'/01 1/.n|lat oni, thus •g ding-220•·al iBdit 220 mV Ven,€]ekemetdiepempalvunrimpel· 
mi,re taan one firder down •g lar • is concerned and more k.1,imle i,Mia][a•ie' iq hierdie peil meet -n kerf laer wat *ng 
(•a·• Iwi•,ifde. diwr. regarding*• p£,w,ir helper. en Ineeras Twee ken,e •aer wal elinkrag betref 



1./Tran/mitter Die Sender 
A,; ,% r.i· 0,/r 'llh DFCARTT Ihi' MIN!/T Ir,Inl,Tnictricnm.ige@ Net -s di€ Decab ¢ Nender, beval die Miniblf·gender 'n knntmle 

a cant.I pa. and a ./le frequency enliveMer The i.nal fri· paneel en 'n slatiese frekwen,Le·omietter Die icinf•kwer,Gir word 
que'll h ileverr ib der™ed fram the 80 Hz'd the n.wek 'od i. ffir egier Irrelet van diene, ra, 50 H'£.en is hyvmberld 11,9 2 lix am 'ir 
in4tnnre, 1111 9 Hz ((i mnrk Inr Atner · NO iMPIN.810" nid 114; 8 He .(,EFNIMPLILM• ·sTand nan tedul, rn 118,8 Hz,Jm [IL[' ·'IMPULM 
tom.....le··IMPULSE'I 'llecal.gi,limitaili•DECABIT stn.8antedui Dleaiderinir™soonge[¥1,•andier.Ile•hi· 
Auk Migna• hrpline/rwly [nv, t. ini.'inn afthe q .ah enn ./ I>,iur d e,winpoil bale]Aa,1 •. kan die inwie, van dw se•nrbar vprprn 
made.·en g.rr.p]Y throu•bart·PeCU.renl e•t18f0rrner• wHidig ward deur RIMIT iDe 9/ inmtrnns f(rrnnuirl 
The Receiver DieOntvanger 

Mimitartathe tr•n•niqer. :he rereiverderive, ·he frequenciesto be Ne· Ii>(•R d.e gende, lei d.e ont·ange die frekwengie wat #ng 
r€criwd fram the 80 142 ne-irk frequene> Arihermore. like Ihe moe! word val, die ne•frekwe•ie van 50 Hia' Verder li die or,I an 

RrTROHIT recriwi t isfilted wit h iwr/w bAnd / mmurating MIleri ger,9,)04 in die Retrobit·stell, toe,efus metim•bandknmmuteer•il 
with all ih© fr•ilireN,gle.er,bod in dota 1,19./.R-E lerM met al die eien•k™ppe soo, dit in begondeihide beskry' is op 

Exiept at timell when a telegram 1, bei, trirLAmitted. the h'•Ili4¥R i 
MIN[BIT .ntitler pe,manentl• emiti the -2. of the two fre· lie Millbit·4ender •·raal 'DOMdurend die lante van die rweo frek 
qurne.6 u.ed Thi 1, a ven· effectlle sat'eguard ngainit interference uenxie»wit wat Kel), Ji,K word. 1*hulwe wanieer n t€1/gram ./.egend 
and in parlioular iolves ihe problem of Bpillover and mutual inter· w,ird, Hierdie met,ide bied doeit.ffende beakermi. teen st€..g en 
fe,ence be: ween neighbouring in•'.AllallohM warking of the same ]<14 die pmbleem =10©penimderlinge •euringop tus•n nao,ge 
freq. n.% lee in•(ullas,86w•opdLe,elfde f•kwen;Lew•4 

Ind•y. MIN[Bil' m only economical for gpecial application• where Vandag im Mmibit ek,inrimie, nel vir ipggiale Kebigike. •08, min 
few wel,en are *ad 1/i ni, twinty yenis a head however, t onlvan,(mnodig .. Maar©ortwint!2 Mar mA: dit heel m•Nlil, die 
mi'h' well hr the all mund cr.tml ./.Im er.enng the need@ of algem-n gebrulklike ]•rintmlostoliel w.. lot net Kn g,ird 681 wil•,irn 
c(Hlveniumn! ripple con•rill, netw,]rk 11111(imntian nnd Rpeclal ann dic vinag na konven•ionele rimpell,Antrnlr, net(,1,-98@le en 
applwatinnGaswell ./.I gebruilte 

I l.ill|il[Myrkat ....,r... Th. mal©fialrequired to handle 1 Dit. I I.waarnkvnlik dal die rulmle el die materiaGI wat imdig iq 
kW fir 1 kVA ((nclivi· nr rrn,Hi'r iM}wri will beenme Aignifi#nrly le on, 1 EW it 'VA wl,re vermi,0 of -eaktiewe vormo@ to hanierr san 
in the near futuie Con.quently, the o.t .r 1/A of condereer or *ik al verminder ir die toekom@ Gevolgllk Kai • k(]ste [•r KVA 
tinnsfor,rp,en-,ityisnall,k,Cy!£]di,crrAQI Tathecontrary. asial ...ii•.· of tran.forniat,AermoP waarskynlik nic v•mindo, lie 
n,meriah are becoming innre and more @cArce (he coit@ per .A of Die k,19,0 per],VA senderkrag 981 inreondool Marqky'lik ve,h•g In 
transrm..rrn/ ]ilirly 1,) ireirng, In ... die !44omi <mdat 0.end,[owwe *eodq 4•a•c f wr,r• 

Thp contraly however, applir,; 14, the reteiver. Here. t. wer Di, leelideel li€Kler v•n tilepARRing rip,intrang- Hi,•r L.& 111• 
vi,lvi'41 Is [I min,ir imp, mir Th' prDblem ig rere,licm and trokke kra, v. m nder belang Die In,va,Ms el verwerk val infor· 

19-E: •11*ANIng of in firmuti im and inr hiN field /m,iderablr furthor inasie Nkep die problele. en op die geled In lang'enlike ortwill 
vel·,pm ent may 9,0 be expeited [1 iB very Jikely thA' more and keling nog verwal, word Dll 18 bale wannkynlil, d,lt 1[,1mplek•ite t per 
rr [·[impl'lly lili be available per dollar aid in 'heae circum· d,•113 need.nj. rmate 'likbaargatwees Inhierdicom'Indig 

ilaner'. Ihe price / the M]NIBIT reoe.ver in•y well compare hedekan die 1,09 -n die Mi,ibit o.vange.heelwaariky'likgunstlg fn v,]ilinbli wiih the trar.@milter in somedgiant future vergel.k. el &enderi, dietoekoms 

PARGUIDE, A RY.TEM TO GI'IDE CAR IRIVER' TO THE PAR. IDE - •/ STELSEL WAT MOTORBERTUU.DER. T.NI 
NEXT AVAILABLE PARKING 'PACE NA DIE EERSTE BESKIKBARE PARKEERPLEK 

rhe problem m finding a •ult,Ible paik nK @pnc• in n ATy ir, ri I 
Almal ken die parkeerprobleine i. die •ad Talle itede 

well 'nown en privsatin· to ...b•ly Man¥ el!.9 •d al:(i prwlite entr.]r'NE·4 Ial .4 hot I] en.rme b diae I.* all die opt. yan hie.die pil haw ./vented enoirnouH *m@ to ease the gituation by *inK a. 1,1,Bm. deur die ,>prilr van pakeprgeboue, parkeenerreine ong Daar 
•rking areas aad buildin, of parkin# houie H•eve•T there •g . heitnrn igiergeen hili·,om (ioit i. hierdie te' I te wi[,i,en lie. veral *til ever fully meet the demand a•d pardcu]8![, al peak time•/1 11,0 gedurende i1pit81,·e wannee• al die be,kikb,Ire ruilne ge.,1 1% nie parking space li oc(upied. 01'he driverM whD come to the ell, ther. start Die touder©und fmm Dneparking}lowle therilher. each nne Ilnding nria-lite wit dan •ad ine Irm, belin van •n plrker,gobnli na 

die Linde- . ry - ile, 4 orn rlkr• lip iv bruit to vird d!,t d 1 . il out frirhinisplfthallherell,num.irer,Him [tisestimntrcithat,ni-r H eriliB .ixi. ..kee• Li la ranning •[ims si) hoc,g as dertlg pc-•·nt .al tain,irne*. thi*.pe,•firaffic reache4 more thAn 30 ofthe mla] 
£1lf,r.,11]I I goe ...11 ./.0 lit tb. pan of i. traffil is r. einir f 1 

unwH.ed i. every,•pect Forthe,enr.ingdriver' :r.ean, I-. 
time. unnDce-• wear on the nera aM well a• nn Ihe ear nne Di. un.elf>prekend •it hiefdie tipe ver•eer n.,rwet. . Vir d' 
burning•fpetr,11 fornothing Fortheotherpart efthe tr,fficindthe •nekente beituurder beteken dir rvdverli€N onnodige ilyi,s•r vnn 

puhhe it mean. unnele.Ily u'le of Ir// Npate andern/fral scnuweekel-.Ligentietrakerkwi,t.ng Virdie•vandiemihiA 
ment •Aused bv n{>,Me and exhauit g•.se' heteken dit innudille beietti!4 ian verkeergruirace en ongeriof as ge Th• •iluahon can be helped hy a Farguide 'Irm Ihg . 

w.glanla•aaienuitlaaw,a.&e r•rkit,0 si•* sh,-i• a whie P" •3n blui• hnekgri>,Ini fitte,· wilh 
thrieillununa.=i are initallid [. important inter.erinng with 
onparrow /}intinK..ilt aheud,one to the left and i ne . /' ril:/ Di6 toestand kan verlig -rd deur 'n PAR<;tr]DE stelle! IFIN IT) 
The Iluminat.•.li the»e arrow* i' controlled in funrtlnn / ihe fnet pnrkeertel,Ing ./1 'nwil lip n 'Jou agfer:... ' I r.rn .0/ dne 
whether n the d,recton. indica:ed, parKing 2,0 is BIlli availao|€ or ve-ligiepell·ils wn' liv belan,fr.keixirgar.ge/Tnilalloeigf•at pen 

not COn hus wi> w the mly. the afo/menlio·ed driver watehi pe,Ii,ieregnavMr eennalin•eneennareg»,ws Diobelignng,an 
whether·.hearr,huinbiNdirectionare,Illin,in•ted .g•nalthi•ia die pri nieN w,ird beheerdeur die beskikbaarheid van parkering in die 
.} longe, Ihe ca•e I bullow* the 1%1 I •gible ahernatile Gnd p.. aangeduide rigting Onderweg na die •d let d e motorig op of die 
1,0 cir in the -xt park'. 'rea. Thi . the /:t pis'ibility which g verligilindler,/ir!/Wal n> rei'. Suarahulleniemee•ver!igi'nie, 
neareit to the piacewhere he wanted to go T€ go further inin therlty wili: hy ilir Inamr Imern-aanduili,g en iw,r•{pr [ip Ilir ,·r••ip h[• 
with the cu wi,uld he usele@g becau• all parking gpaCC 1• alre,idy akikha• *taanplek Dit .1 dan die J..te .Dontlike *Inanplek %-8 

lill['0'Jil. /1.Il... 
A -tern . Ju,t de,enbed i' n ..iee m the .. . Aa'enn 

Gerrian> Trial initallati./ le in .peratir' ir Stuugarl Ind I *...ke .else, wi•rd reed• 1. Alchen, I.I.... phrum, 

Salz•r,and a priveci •u•de,e-ideranon rorthe Citi id Zurich I .u INTall'ii. i. n we-king in ....t in Sal=burgen 'n .•lick 
vir ZE,rich wi rd ¢8ril •••irweeg ./.perate such I I.'em it I nerN.I. 10 'InBrnit information 

abou! the parking ipare available from the *ing hou• and park· On!.il'1191,1.01 mulini]Lk[ent,Hk, moe· be®nderhelvan ®!,1,lk· 
ing are. . a central st.•ion and ..read it agaln fmn, there to the hur[ pnrke./.inite in geboue en terreine vergend u·nrd la 'n genuiale 

P' B./.1 =ef theal T. doth/anextensiw network©fc©.trl beheeppul en v• daur na al die .tek- in die itad. lit vere,a 'n 
*g IA requi,i which in mnetcamisr.01 -ailableandwfuldbati•, /"gr·hre. bed.dil.•)ek wat in die meele ...pie he.kik 
expensive w *11. hmirhril ee,Inleen iedi,ur lirirm leinNIalleer 

ThiA prfihic.. hawever e• he aolved .onomica)]y w. 

IETROB!T 1,0 faM a: thee,inne•ion between parking lal:e: and the Her'. probleem ./ ekonami. I howe grkrim wa. Irrt 

eupplying high **rinB L•med, and with MINIHiT RETRO// watbetref die verb nding tuendie perkeerplekkeendie 
betweenthegupp]yinghighvoltaKesub•tation••dthe"P' signs. All hoespanningvoomienita•ie@ el Ine' MIN[BIT .99en gridnni' sub 
that i8 required ig s pi[{11 e•nnectmn between thp •upplying high v•, /86- en die P.•eken; Al wet verels woid. 9 'n Inndsverhin£ling 
tage Au•tation2 •nd lhe cen•ral *ticin for in•tan- At lhe •li¢e .-n die Nuostn•ies el die ..le beheerpunt / die polig ehoof· 
headqi;arte. ..rnr 

Than' 10 MINIB/ le lai# it'formatil,n re.rding the o€cupa Dan/¥ Milibit kill dir ]Ing:te ill 'ing oor dic ,e'•ling van 

tion of Ihe parl€'ng h'jug" and parking am can be received at Atw parkeerge' . en lerrelle©pen/p i.:l waarelektrie•e kra' bpskik· 
lini where electility ig a•all/The 'P" aignscan I eve.where Ininrientvallk·wi,/ Ihel'·ieke™knnoralbinnedievo©rleningue· 
I the 'rel of 'upply .nd ¢he L.formalon I eceived over the same h.ril wea,en die inl"slri: vnrd inot die•ell·/ */ verarnd As die oe 
•re, . i, the energy for illuminatii)n 1/ti,•g:krFI 
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Pre,ident: Willanveneope•'•eu£@ionon Mr lumRnn'9.per' advaniage of injection on the lower level la the laot you have not . 
•oureggi inonehaiket Ifthe-nimitter fa:Ls. ynLarenotlo..on Mr. I.F. Boyich ,Pretilrinl The nuthrir refer@ in genrral IerniB 'ii tr•1 over the entire am, but ru might longe enntral * -i one nf 

the development of audio ffequency lignal traniral.Biolin power the nerwn/6, one ofthean,Ile,Areas, a amalleram anyway Alenthe 
necwark, fo. oAd cohtro[ pu,pomeA This ay*m haB •he daaduntage equipmm Involodig nu'hqmallor it can be handled wsily by a mon thic the 'ignal •teen,th LB affeeled by the xy.tem loid conditions and 

ortw• anditone.thepirees 'llgloucan,withina•houror. vou 
chnnges in Aystern rnntiltilrillinn AN thr indi•ili,111 |,ind grnwA in the ca:„epl•ce it 'th ' be trangmirter I 2(n . 3(•0 kW per h-i. Ar A(10,1r nimber lif inlbvidiial lonfl ••ived hy nn iniection plant will decre- eve], on to a megawalt A F maver Youneed aciane andheavyeQulp and hener rif en,].gr, thr lon,i •nntri•1 wl inrera• The "rerrobit 

ment.replacell Atgothp@pare: areofoo-echeaperbelauseoneget 

&,trm •partlcularly su•rept b], u chang,B wirierw•rkcon':Huratinn ni N.ares for ain,intranimitte.41'rves forall,Wrhem whereasinthe 
eirhri d r faull efindirifing nr 'r I.ad 11"Inge' Tho mayir change case of one big ¢,An@mitter. you ned a complete Bet of iparei for the that has been made ar 111• Btlge M imid gulte equipment 8hould 101 1 hope th/,9 ihe aniwerioyour queition regarding inleetion level eliminate many nf th€ dinwhark. of the pment equipment pRrticulai There are othe• conglderatiuns tothal point, that i, the que.·ion of in· ly in •spect of inieelon plant Ind Ihe aul.'9 views In che ie[/.nt 
merit9 and te•fereneeheiweenpant• ThenumberoffrequencieB*ailableforr® 

cog, of injectinn onto an El. network and gay 132 . .[r c•)] are lot ver> many aB •]read> mentioned by Mr -ya¢k €ompared to individual plancsand prima.viubg Ill .V would be ap· The qpnce belweon .im,inics Ig being uged for ilpple elintrol nnd n. preciated In 'he pregent electro·mechanical receiving relay has been =many+requenrieseanbeallocatedwithinthe freespace Nowtne 
nplimized w an c:tent thar with our -penenco tho failure rate I 

higher up the iniection 1, made. take for enmple a 132 kV that A F 
berter than lOOrr per annum appear, to apply The authdi •lew@ an signal mui trave,thlughthe 13.V hne, thioughthetrn,/emer. the reliability of * new solid gtate relay would be appred,Fed pal· pe./. .·k' then .... the ..kV line then through the 
tieu|Aily i. view of the @e.·e' 1.... conditio,/ prela[ent./ t.il linlihimi,r t. 8 6, chen thri,uNh the 8,6 lille, thriiugh rhe tran5fi,i·ner 
¢ount. . I- /rnitige and finally to .... .. The Attrnuarion of the 

With r•rd ta thr cosl [if the rreeivil ffi aileen. publieation dgnal with g© marys.. . .Insformatinnig m Jeh high./.n i. the 
Gugge,led th• with the uae of integrAted ci.cuitA. the c•t nf th- case with 11·k' inection But the receiving relay at the end requires 
r.. I.,1. h• half Thi .1/ . rhe p. equipnent with no 

the Aame voltagewhethery,u lnjectill :82 nion !1·kV Ify® roqui. mainlenanee The author's vi- wi,uld I intereeting on thi. The 
•newl• onthe reepilingrela ym, might,equire 4 or 5 voltion * 11 

qi,/Ii,]n [if harm,inica .. heen menmined lind p.ticulaily with the kV bus re operate I. hint lf>rn] gn Ii], 1,1 192 you might, ymi needrnin u•e the inerea•ed u•e of gem ·ennductors and p•wer cif¢uita Thie i' 
lect .A n, 20 voltg rin n 220 volt hasr Th•n ef rou- the d,InKer rifin 

certainly ea•ing ooncein at the pregenL mne and the Author'B viewa terference I neighbouring plan.. •ery much incre.ed. go the 
would be appieciated on whether grepA are being taken to specify the proolem . ....nce. much ealier to govern with decen.... LI· ... of hA.monie, (m an internahoral bagia 
2- with particular mention lortion AF in,e'tion Fullher, 8 COm derable amount 'f correction equip· AMMher questinn waB Ihr queition of 'The reliab lity of Receiv ng ent isacqi,lia and 9 hein• inGr•1]ed forthis•y•ofequipment an' 2,,9 Relays" ]t iq quite Irue that these reeeivin• relays. the •oventional e nuthor'i comment, on theeffert of the injected Bignal Dwr a period 

timewould / of intereit On/of the problemstat type ofreceiving re•> an thpelectro·rnechanical ba•, tbev have Nw 
p-eren:ineer' been manufarnifed for 30 Yean and of eo••e al] the teetfung t•ubles have with asystern of [h• type th• on¢etheparti¢ularsvite• has 

been *ed on and *lied the neIWDrk tied to they ar·Known that particul•r linli Ihe> nrrgine and thr••liar,Dity nflherrecriving 
rein. rhpv Firl• very high We hRverigu-atmanvofnurelien™,wi•h 9/m and virtually z.ed " 'upply by *e manuf/turer Reference 
100/'lofrecrivingrelay.wi[h 'LIU' rat..|-8, 3/f apercent w,IN m.. in rhe plippi I th• ful that mdist gystemg operate on a prir 

ciple nf fne freq,ioncy w.th •he impul. interval,vitem ofeadin, Pre per war The eleannle rece...lay. 01, queitioI ii I very good 
M 8ctually, The electron k receiving relay ia a gond relay only k 

quenries .ed lie in a lowei pal 'fle hallonics'• Ape¢trum whieh ig meets that=.Fd I wn. tatkingab, ut Ni,w, theelertionic reepivin undentandable ag natural gap8 are wider In the interest'"fatandar. 
relay hag the advent w tha, moitof rhefunctioniare 'ombined in o d•gatinn wi,uld itnnl be poggible for ag,eement tobe reached r•giirdin, integraled cirnit, ·heelectronic reeeiving,ela,contains none cu• the i.•tinn fre'lney and the methnd of eontrl,1 m brls. 

throughout the count/, Hagan attempt been made in any nther designed 1 0,(integreted eircuitl,•hereafe'bout a 1000tran,istor@ a 
diode. Breallinclud0. Inone inte'lld elieuit. andit i.aneR.Dliahed ..em to alieve liz lim' ruther it would he intere,ting if the 
fic, that Ihe complete full inte,riated •fellit has.t practically the 

euthoreould p.vide inibmation on theapplicationiotherthan dire 
mame rel abilily aA ii,it line tranK™for hil•, bee•use there nre nn linn load eonlrols Quch a. switchin0 of tw© rare meter. and the experience 
din' nn ser. onnductnrq the .nding .mble. 18 -0 fif t..iril. obtained in hig applea•ion™ Finally Mi P.Mident [ would hke to 

.. Me Bauman], very •neerely for preNentinE h. paper ti, us here ones, and ir. fully integrated *hee are no •nd• bec»e •11 its 
connect DnA 're {Inne nr Inc r.,il · 

thig morning 
Ofenuise thisquestrn h.4 hre. very'/mughlyinvegrignted nndwo 

Mr. E. B•umann•Zellwege.)· Mr .dent. genllemen. I'msorly. areeonfidenl ·hai we ean with fully electmniereeeiving relay: m•n 
Imight have ./.d i.re,>f .. ..Ii,)n@ of Mr Bolaek Theie 're tain the,ame *iaed 
quil l few but 1 villt. 10 InBWeithemtoth€ bell ran Ineoft he 

Al,(ut •gul,·ion, reg,rding frell,rncies En he • r A F r,intri,1 
quelions in: The qu.lon of ·*here inielion Bhoul be made", -> 

hill thrynrr natinnal ing,Ontil)-I for inBiance aithe 132 kV level oratihe other end %·. the other •ipple rortio], thire arerpgulnt.rinA el: 

¢rerne thal would on thelowvoltage'. Ofcourae. thereafego]utiong far lhere,6 oneaternationa],I're.I..*•.•ndation, but 
in between, maybe a, 66. /r 88, then . 38 a. a pe.... or / 10. the freq4encie.obeL.ed andthrieareallfrequinc..alle•talthe 

lower end, lh,Re I. the hequencies· 188.183, 217, 283 275 81/ .L 111, V.6.6 Nolle/dtheexperienieoverthelan.year,thatthe 378 and 00 on, then 480, 800, 600, 75(]. 1080, 1350, 1600 There are 
future developmen• of networks. . normally fmrly woll kni,vin iiI 

recominendalions 'D use vollage level, tike 6 6 or 11 kV perhap@ a[Bo on 11 kVr but the fulnre thege •quencies and no other&, and you'li,ee 
development of voltages highe, up ornetworke with higher vallage», that all our frequen- Lised Q far are we] In this regiL]atum. As • 

that ie for in$tan¢e 82, •s normally no known There are plang but nlatier of fa€t thi* . perhap; 8140 In inte,eit'n¢ point - I an area, f 

when weaak what will be the maximum power how many•tations w [1 you take Johanne•bur' w. all the •urrnunding Coun. 

there be conne•ted to thi: network. the informacion we get 1, jut cil.Municiplities. if ley Id would h#e to be equipped w tb npp]e 
con'll. 1 think the be. thing would be to keep *m all on the game prenminaD or pro™iona] andannot be reliedon You know (hat the 

poweriniected,9 abmorbednot by therece wing re» but hythe load / freguency, but to pmvide all tranimitte- with a very effectweabgorp· 

thenetworkit,elf.lnoiherworduhe A F tran9mitterha•tobede5®1· ton litect. thal 4 a p.. Which W. 'Way' stressed ng'/ron....rt 
hui care gh,uld . 1,11[·n #ha¢ the traniniari .s ahle ti) qhirl i'll[ LI]t ed for the ,»wer nf the suppl>ing t...rmerg I. power or the 

network, th, msximum power / the networ' ard un•PBG .hi, the bu•bar 'nr is the m,friculnr frequency used,and in flot the Iirier nf not 

known. the•inofthetraninittercannot bede•ermined Thereareex· an inieotionrquipmeni I i' many ing·anceg given hv this 'hqnrption 
ample, of rippl€ contiol i.staLINtic,n• which we hAve uaed one big fR,1 •nd - hv •he njecti©9, go thal the conderier. and theroils and 

tranimitler fof • 110 1[V ne•weik li Blin M kV Thr everything hu,9 been d,Bilmed tupre,·ideg . abgorption Be.·nuqethon 
frnnAmitler WJ15 

designed •d afte, 5 -.. even 8 yenrn ¢}li• litwr•rk con fl'*rin you have ful proTeetion. any •igna] ¢oming in from a reighbour is Dll 
th•t €hanged completely, the powerofthe netwnrk increa8ed f=luene> v·our abNGrptuin i, tuned to And your ab•orpnon. ghoM very mue}I. f,r 
eircuit,k 0 1 inr,im ng inte,•erenc€ 

ewn they signals inierconnect thi, where it i, installed inter·connecting the 
*ter with orher i•grep Then 'f come, either the transmitter 1,89 Th .rptioncircult cannotdii,hAtif the frequency iA •iff,·rent 

to b' feplaeed by a bigger one or [hen very ¢91' itopper' have •0 be and Ihe rilt might •till gi ¢hrough and that might itart up probleine. 
in.erted Yr•] In•en ine interconnecto.§ going mit of the nrei, tiII whi©h can be .·lided if the iane frequency h. been u.d 
controlled Thige0nbeavoided. definitelv a•oided, Lf iransni18aa, 13 O*pplications of ripple ointrol: As a mat,er of lael 9cili ylill 

madi far,li thr Inj•Tion 19 made on a loweivolue le,el. :hai . for in· r.pple controt .nKta .•ons in. talled .0 far .ve been inBMIN·' rird 
&tance t l kV, hrrm,• th• mal,im um :lowerof An 1 [ kV network. ig -numically j-fied bv load sheddlng. Rhedd ng of load during renk nor 

mnlly fairly well kni wn, it b m p 0,*rienain hmi¢q, Auch 91 for t.me, whic• i, teing normn&14·90merime duringthearbrniw•n Lir /5,;r 
Instance.... circuit .......wit¢hrear In.eity area forin· Gi, rloa,•theevening But I'mconucedthatthuslinotactuallythe 

•nce we made the •perimen• with •called decentrali,ed iniedion main Application 'pple cont.[. and the hill adia•tage nf il l itt 

cn A relatively low level with a numbereftranimittors but ifthe load ar;>theitime 
increame•, it I nat lhE ])aw•rlif Ihe gilbAtnhnn which i•pingrn be in· You kn.,w thai a r.uciearer,0rg>iron thedG,)Mepnnw parileulnill 
ele-d, but new· •ub@tat,on, are 1>Bin• introduced wh•ch then of 'in .e 'Ant.nent. and lese luelen' power •tatio. IM ,]nly le 
course ha,e to be equipped •ith a ean•mit•,r, but the Dquipment nurleari>ne,buln]50 fthereafe*cimeothernonfue[, •ilfue].)},8, 
once initalled, can le lef! 88 it ls, and olsnrhodangenhat thenetwark the iize id the Kener.org and turb[109, than in -he fegilin [f lfOD ti) 
*ration -ublect tomeralteration& i@ much &,nallei. A further »*irmeewattaftirrew™iwe•staton; Nowthesenewbignt.cRnmit 
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he Tegulated morethan about r; perhour inotherwor. youwould development' in n .hn' timne withnu' qae...ng ¢1/* and without 
Inad "em 2 p enmpletely during peak,ime. you would havp to main glogs ng rwer thi underlying ]Drinrirl™ It is wry evident. however. 
tain TH, 11 ding hecause = cannot regulate t down tn half at night thet the Ann,1•ince,•rnt If thwgr drvel,4,mentq h;,9 been preceded hy I 
t•me If in n cniintry, I instance. if I take S•t,0,18nd, the tel con,iderablee£fee on thepart of alarge numberof peopleandthatthe 
ger./ing ./.city ....d / about 10 0(K) megawattg .ly. The t™.ation of the de,ignerg original €oncepte into workir.•system• 

eolmvt..onsumption :ab®,6¢r.N-,6/inabout 10.12 which are both relmble nid •t effeetiw i& 8 considerable •chieve· 
. timethedemand willbedoubled inother words, we'llhaveto ment 

ild I>nwer grations, iust •9 rn•ny pew. ation' nr 11181 as rnRn» Thr deve[.pments de. bed /! appear . have re'lled from al in· 4-232:2 •gnw att% as we have built .n the .. .. to now within ten yea.• tensive Bearch tbr methods Df impr•vu•§ the •ecutity of tr•*mi• ion 
me Roll. ther 10 gegawatts will have to be added M the ne*t 1Dto 12 co•pl' with the expleitalion of the p.•Mie• of sernieonductor 
eais. •hese other 10 gegawam will be -lear power itatior,g, which devi•es Thefirn¢ and Pfobably .oqt 'ignficant changeh. ulted 

cannot be.«u.nted. rearly not-noregulationino[herwords, the peak f= the uge of frequ encie• whie• •re not multiple, I the suppl> fre· 
demand in .rland now. Lf it take; tke ./. ]oad, the minimum quen. While the maximil,r [ove[' f. the 'h and 'th h.rm-1. 
load, th; ig pe.haps al•ut ®f; of the 10¢811©ad in day time, We have st pulated b. the ./EW q'lld by Mr Baurnann are col.derabl. 
no hoDe wha•,oe·,er L. IO v•.' 'Lrne when we have an*her IO hig•er than e -el; whieh •re genenill pregenc ./ a di•rmucto• 
g•gaw•tr of ni,clear pou·pr g.tion@ ro ..e dow,1 10 Ihig 400; of the sysier. higher frequency harmonies at levels a,Droaching the lower 
peak load b> regulating. wewill then have toregulate alothe nuclear limit of the oldertypeofrip•'er,intial ngr411atinn have beenobierved 
pcupr q.·iong, wh ch we cant on Johannesbuls gvstern With r. prnliferatirin ' thwister Con· 

So. whal isdle &01ution' There 18in ny opinion. Ind I haven't heard l ed de..a and applrance' it 19 Inneeiv•ble that Ipple control 
any fither ©pinionA so far, 14 eit•r to put up big pump atorage .heme, svstemi uimgharmonically related frequencie@€ould / iubjectto in· 
and uge the •,!cli•,1, po•e. itation@ I¢ night nme co pump up water in terference for ii,nificant perioda in •he future 
he da> time, t]•at's one solution, but that needs really huge p(,wer Up [0 no. t. receiverg in a ripple lontrol,yatem have len gen· 

stati- nn' h,]gp 'age Beheme5. or tien. to aell this energ¢at nlght Gitive only to the amplinide nf the recrived Bignal, the maximum ;en· 
t. r. and thni I think w.uld be the sensible t.i. o do Thil energy ...occu,ring.tthenominal f=in•nonfrhes,Mem Thereceive. 
coi Id be # nigh¢ (ime .t this wo •tu=&29 used forthe Retrobil and Minibitgystemg gDOV stepfurtherh•ever 
w.uld hiv. r•]t- now. a .licy to build·up Whilet*na] frequene, ig not harmonically,elatedtoth•supply 
tr©li•ble frequeney, itis .ared by theration oftw© Integers Thilisachievedby 

The th L,d .gBibility of cour• would be to destroy theener:). ,uitto 'Ring a...t whieh isin effect aneteetioniege£lrbox, The receiverean 
pul up hill ef•iling lowerg and let the energy Ke Inta the air again afteri· therefor, be made Bensitive to Ihe .lationihip between the signa: fri· 
h•hern p.(1•11111,[1,0,1.•hesea thiswe¢An'tdoln Switzerlandof quer cy and the supply frequeney as well 85 m the amplitude of the 
en,]rqe. signal freque'OY Th•s technique has p.ved invsluable . .rovering 

A• I think thebig adva,tage ofthe futureof •ipple cont/] is to con· sign. which ./ buled in 'lige and i. application to rpple Ii.ntrol 
tro[ * ]oad, ¢0 be able . maintain the con•umphon within limits 8¥8temB has permilted a similar situation name!>. the level nf the 

Conwntiona[ ripple contrl .g been dhigned to do load control .ig// frequenc' can be redlee' substal'iall' 
ha'icaHy and al. of course to •wle' •reel ligms a. or to tr,nsmit A gecond devel,)pmenT whieh gc• h,11,1 1/ hn. w th [he first is the 
alarmi or any ©therihing- tar ff mete-nd Boon I don't think theme use of freqaene, shift keying instead •if ON·OFF keying for the 
systemB m plieularLY Kood for (11.r opheatiang, whieh are what we modula,ion of 8 91/./ frequencv Frequency qhift ke„ing hag been 
would call dinerept applic,•iong, iuar nn fine pninr to •itch Jug, one adDpted b, moat of the man•factums of superviso™ contio] equip· 
ning for in•ance. wakeup Me MIller'· 'inthe morning/t w©u!1 ment because ©f thevery •ow prror ratp9 which e. be obtained Wth 
be a waite to uie ripple control•d to i.t up all the thousandi of thiG type of modulation I. /0 longer ner€9gary to make th, reaver 
rec'Mng relay. ju•t fol 'im one Mr Mille. Beauie electro· sensinve to 9it amplitude d the rece»r 4 required m get™e 

meeh»a[ rece,ving relays. they are out. they arf designed for about whether the Blgna] frequenMY ig above nr helow the nominal value in· 
300(•Ooprintien•in 20/earg time.9athryn,rn4•t,le•ignrdrn,Hra. lead. Th. me•ru that b.h the on' or .ark and the'Ofr or .ace 
all da> Mng, hnit ele¢tronic receivi. -i•liew iL di),i!'1 mi,iti r whether value of,he ©ontro] signalis tranBmitted and il Ls therefore verydif 
they areoperat . all daylong, they are •live anyway, go whitherthev •cul, for the reception of a comm•nd nr• indiention to be a.Yected by 
operate fir nnt it .e•nt pratter interference Thi' Ialter feature d•es r,f amirie mean thult the 

So, a new ripple contr•>1 - electiolll/ ripple control .•cem offer, tranimitter must be capable of providing a ennlinuou, Bigna] for the 
manymi,reapplieat.on™ forinstan•e,theoperatonofcircuitbreake•T durationof thetran,mulaion but thig will not in general be a prob]em. 
• anv rther 0pplication which 18•URt for one particular ¢hin• Aid that ·rhe illid devel,ment which in crimr-n to / the new *= 
i, the fea.{. abo why we have de•igned t.systern ..... .Any described .. umann 18 the use of A coded Ir#nli•Lon instead of 
¢hanne[.i which li then ••f course nece.sary, th® time division mul/ple.91 *ed by mo. of the ripple control in· 

NowT •,e of the q Jestion• was •ut corrective meaBures: I'm n[it 
•tallationsin thscount!'> In fnet,since Ltil,rarut[,•end morethantwo quitesuiewha•Mr Boyackmea•tw,th·correctiveme.•rea' Perha. eommandiat thesarmetime. it is nirirclngionl tn•endeachcommnnd he ihinks about power faaor conderser blocking? 1. a fal ofcoune separately in 'he form ofacalle This appinach I,rovide" tremendous th'indens{•r Jittenuate, A F signal, mofe the higherthefrequency increase in the securityofthe trans•nisgion becau80 ©f thee.roreh•ck· I. beea- i. impedance • gett.ng lower -d lower with higher fre· ing feature whi• Is inherent •n the eode a•opt•. The check u more r•cy and th• lice.talal¥ One oflhe ria,on@ wh, towel f-equen•'pi. powerful than I pail. check hece// thil,irnI]rrof marks in thrond. nal..•cies,areadvaniageoug Butlower frequeM¢ieshaveo•hei 

592=... is not .& Iso ..stant The probability of interference 
•adval ta...equipment become mu¢hbiggerand bulkierand olly odd but 

I 
cauRing incorrect operationofa receNer ]Blhe™rnre veryBmal[ Or th© 

uehnoree I]ele™.h/n ar highor frpluencir' So, it i,againA{lurs otherhand. theprob•b.....ce'. notiesprndingto' codeasth' n f.....mies; what / the ..t of low - frequency equipment and result of interference become@ gignifi¢an']v [arger and le nu'Bance 
what i. le•o// ¢0•ectivemea•uie' 

value of inore/Ged securit, muit be weigfhed up lainBt i. benefi' 
Nnw. we have ADme **eetive measuies which have bern The de.ments ju@1 d,9cus•ed have all made .ch large eon 

necessary n Inqtallations working on 1050 Hz,©ieven highe, frequen tributionstothe ecunt>·of tran'mission 1* LI has becorepo,Bibleto 
cieN, and• faiasweknowthl,hasnewergoneab•ivelL of thetotal abandon theone featur'whichprovided Murity,arhe post namely a 

inle/ment In th' e.ire n..!e control in,tallation In on, particular high "dev• TIhi, in turn h.99 reduced the e{•t of the 'ransrnitter to 
ca•ei'wagnear•13'r.butal]•thersarewell•lowth•figure Also. a Point wherelt .lea5•ble t. tranemil in•Leatinns from 8 number of 
the are reKul•tif• 81»ut the i,ernationa. recornmendatie•. and in widely sepalated .,im2 and where the Ret-obit and Minibit •>£tem9 ome e, an#r.!•4 ure -egullions rega•dingthe eorneet•on of power factor hetome feasible and 'Ci)*LO' 14 Mletive Thi• is indeed n great 
cometi(in i,Jipil[·itnm 1,1 nawrirka ,a lhat the ele©triciLy auEhomieg step firwnM 
beve alicady, yearq ,40..ken Reme meagure, te ppevent the un· 

A •imbideration orthe feature•©f these systemg ind.ca•,i, however, reAtri•ted cM.nect, of eondengen to their ™wor• 
that the maint,nance of the equipnwn, will .quire.pecialist elec· 

Irlightadd.....thareveni..... frequenclaslow/'166 „I. lid in.......ate'le' equipme. Thig factalonema' 
Her,z, >clu 're nin complerrly fm rif Any problerni with conde"sm. lau•r 4.naller ir.uniCipalltleS to h.,lat• whencon'idering the benefits 
There are always the odd irails¢r al enn9um€r which might have sorne thu! •an be obtained from .m€ ef the gvslemi wh•ch Mr Baumann 
equipmen ,equir ng power fn{•Irir i'llitorn .hich nn• more than the .i *unbed It i. evident, hDwever. t.At the maintinance of this 
n•minal •va rating of the •uppl. IrirnJ(]rrn•r. heing switched off {4 eq•,pment has not beon f.pirn by rhe designer and onee%,ampl of enurse when ./ [#eq down. but nMe>rm •rnh©ut 70' , the this is the uie (4 a apeciAI punehed eaid to get up the code to be 
(kVa . ..e of the .patiton I mnic 1.- it./ . the feeding transnutted or received Another example. a latu™ I the •odin' 
transfurnier ratinR, 1,•rrecuve me.11res are /90 ner. ary . frequen· „hume w Mere an Inverlie eode f All nl•rk/ replaced liy /•lace• I'd ... 1 
cie• whid, is . [ow as 106 60 I think we cnn- rE·Rlly Iy,ndemn the i••edtotransmRan'•frrimmand Thiamakesthememor,Nationof 
hiler up end ...lilli up end of frequen- avai•ble, one has to thee,ide •ra given funcnn Aimp[•ra[[hcugh/' i..,11' moredifficult 
rer-der the caip afi It .and * •1, erv •d t?nd the best p•b• than rernemberingachanned -rn...lul 'weve, be intereeN/' 
econnmical •i•i,•ion to know what tet equipme.... been developed to mea6/re the very 

That La what I rdiled here Mr. Boyack I hope 1 a•mred at least the 1,Iw level impulse of rel•twAy'*hort dliation And to mel.urethe lei 
M id the qi,efilm,r, 1 i ['m '111,0 prepared to an•we• ruither sms!1 frequency shifkg wh*h are inheren·. in ihe•e new l,stem8. 

Th,Pr.ident: Til„intiniethi, '11.9•08*gentlemen .!ike to rail 0,er the year• a large numbe, 01»plicali- have been devi•ed for 
on Mr Pli,w.n neorkina Tipple•iminl gwtem• out al] •ufferedt•a •ma]Jerwlarger 

Mr. D.C. Plowd- i.lohi•nn-,urgh Mr. BaLmann I . be •· „tent from lackof knowledgeof thestate<,feq.pm•niat the fece. 
gratuln:d nna paper.n whic.]lehas demenbed qomoverysignifiennt in0./d Thiggipha.nowbeen filledby the Retr<J./ystem dea'ribed 



....Baumann Therarguides.aternialve. n·e••in,example©f Mr E. Baumann: Mr . Villirm. yniii firal qi,ration -M /1 in 

.vhal can be *ved when tw© way comt•|cat Dn ™ p-ible and dicAtion •f wh•t would be d•ne with minibid 1 think one of th• 
when Eufficien, c.es or channel, are available 0.-he. .6Bible applications 1 have already •rentioned that li the Par•lide. and ac 
applica•ni vhkh come to mind are the trAnNmi•ion of • general tually this was one of the main, the Parguide iystem wa9 one Af the 
alarm type / indicatin. rron, itieet Ii, htin•cinrir'il {,E•.tre•, fr[,m imf main reasons why we have been thinking about a new 'leetrone 
fic.gnalcontro]Iersand f.mlertaintypes. loadeent.. The. is Mumiqion By,tem on a very low level with reladvely cheap 
c®Mainly a great deal a scope for those with ingenioug minds tranimitter,, but with m<ire expe*e vinK re»s But we th•nk 

]n concluNion I would like Ipo. a further quegtion If @everal that the,eare©ther •pplicAti•ns whi¢hmightbe. the minibit. might be 
Retrobit trane. tter,are cn-ected to a common feeder the .b,li a good..ion. Particularly in conner'. w. retrobit For..lee 

F 
ty exial thi· two • mire transalitteta will .temp' to tr•mit the 01»ratio:, of circuit breaken through an A F RK.in €onnecti©n 
Al,nll n./01. 'Id the receiver'I) at the'ub·;t/lion may not ..'pin with retrobit to gn ihe confirmate back. ifcnly thal &h©uld be done 
1, i he gy,ten' ther err,re re•tricted to one •ran*mitter per feeder and ir inanetworkitwould//payto. foradecob/tem. but ns.adth' 

gig not 
w are th0 transmitiers made to trADBmit in Bequenee' A Ininiblt iysternc•uldbe app•ied forthenperation©fcira[ breakers for 

trail, ll,qi,]n canal,obeaffected byinterferencemuch-8-Nhingsur· .*tance where there are n. supe•vilor. c.nnel@ or the.,6.nolupe,· 
I ges a d it would he inter.ting to know if provilion / made /• visory equipment a•[2ble 

•eti•Urn,g•on * later Arnge With regard t•] the number of ¢hannelg it doe£1't rnatter Netually 
how many channel' you choose, a• IiaLd. and Pm talking now abo. 

Mr. E. naum=Ze[Iwegeri: Firgof all, I wouid liketothankM' decabit and minibit, becau•e theve two systems m bamally, in the 
I'lowden ver¥ much, [think he gave gu•h a gond nnd brief 4,]mnuiry baile de.ign. 'N fir as coding is coneerned. the number of channels 

- 

.Lch LB even meh beuer •an nny paper Concerning the #WD they Arr,dent. 1 
question. of Mr Plowden. about the teit equipment I mug, hone,1[v It ' lot cheapir to have 1- ehanne]@ and it'a lot Y.oreexpensive to 
enn.R w• h•ven t .In> , 44, fu r have mi,re channel, the •n]· difference to reopive marc th,In . 100 

The demonitiation al. I hayewith me herr th• iarbr prot,itypr channe[* iN thit vou then need a reoe,vin,1 relay wh•ch 16 fitted tn 42 na.re. it'' luit comiu ou, of rh..tfiry. Mi) Unilae rhingqari• still in rerept•>n. fi'.ted .th the equipment tn irceive enmhinnlm iii 
the proce,0 of develpment at B preient time Wi will certainly ha,re man' 
to .Bign 'ome t0§' equipmeqt to meaBil. the mo2t charaeturiat' Id/not poilitout:hal in In¥]ecture foishnMngeoftimw the drenhil 
feature, of the i,al that 10 11,0 amplitude and ehe frequency shift leceiver and 90 it 5 the minihil feeeive- ton. consists of a houaing, a 
But Bo fnr we haven t go• Iny of Thi. equiprnent but 1 don't think this hasir unlt al wecal] it, thic con•Ing the filter, and all the t ming And 
. 9 dimeull I m./ Ihi' m all thai sort of thi•g. andtheaddinonal enannet uniti• ve eall them 

The-ond•ue,tion 'bout the @everal "mum. immittln•n whichran be,>lugged In A lormalrelaythen hasab-icunitplu-nr 
the -n* feeder. Ae alrea,i¥ indicated by Mi Plowden. there I. in or two plugged in chann€1 unin whiA Call iU• be plugged in, you •an 
principle two Boluti©,1. ekhe, we ca' u. different frequencie@ for uqe it with ore ar With lw, 
dEpienttranimittenwhi¢hwool•ofcou•gerequireare•eiverthre•ch Thi differen" h ing bet ween a normal rece..0 rely andthe elm· 
f•quency. or then on the other hand we eould make Bu• th•t theae Mnation control recei,ing relay i, that it alwayi need, two€hannet un· 
tra.mit,el are ./. [ranimirting gequent/ly, thi m,!an!, im« iti for the .ecepti•n If i)np rimbinntion carr,rand 
ahe. the oth•r So ihe relays Gre %,rewhilt mnre expenilve perh,l,R about 9001 more 

We had in mind to devilop retrobit thal way, andyou m:Kht nlen see exper,:ive fo• Ae reeemirn of combinalion eommar• 1,]t n• 1/ 
that from the faet thU the frequency ihift 18 very narrew; we •d in transmitter gide th•re'g no diffance The -ngmitter is bailenlly 
mind to u. a number of frequencies •e thin)! that we can al]/eate 30 capable ©f Nending norm•[ channels as wel[ as coinbinnrion channel•. 
d•fferent frequenNe@ withkr. the band of 100 M 150 cycles. 00 th•t (permliginn wns %/ granted b. the P.Bidonl .... demo.Rtrationif 
n1ean6 up 030 relrohil tra• mit,e.8 you could e* =11 n• fo nOr equipmen' I ./ pla.) 
feed'i without any ... . inleferri,la Mr E Banmann:Wehavearetmbit equipmenthere, youseethe The time·,equence s.tem can 'if coune he eaAil in/** /hen tral.mitrer her© as 1 poinled it out earlie• Thin is I ],ri)ti) ty• the network i, already equipped with the De¢abil Bl·glm, because tra•*mitrer made ir. the I•r•tor>. il: not offthe produchon line vet 
when a Ritrob. ran&./.•niv•./.•.it trnnl,mitl,·r [1•n I¢,art 1·his retrobittranG.itter iN connected to & power plug here. and there upand'lla][theretrobiltransnillte.-'Bequi,·r' 11,inrhey•tariup are 3 swkcheh when I •hange one of the .Wlt¢he-/ ret™}bit 
with different time·tal inherent to them, 90 that they elmo ime Flftir transmit¢er wil],end a Figna] and t. eignal len goes into •he power the./r point, here. through the ir,•tallation of the t[*n ha[[. goeg tothe next So ihe solution i, al rE,Ld o•y po@gible i f one hail, well 'A che Pri·•i low·vol(age transfortner. through the low·voltage tran,foimeronm the dem who •ay. "quiet. now MF Miller (ht pleaae" 80 thnt n[,1 6 6 c/'e, travels over the 6.6 eable to Ike sub,tari„n, :IR Iri (1 8. ,]aK- evelybod> . liking I¢ Ihi· 0u1mi tiT,w leclrren[ tr=forme•of the !0 mVI, tranqbmernnd illring 

1 hope that thi, 1. the an.wer [ have for thele two que'loni, an. I *1 the:,condary *ofthal ourrent trandormer, ardrb[·re wo hope thev a™ mati*fneto• M Mr P[owden have thig one m VA additional burdez., and ibe receiver ig connected 
Mr. D. Moorhouie ***)· We at T»depoort are f•milinr acro• thia ..burden 

•le •ncept of r.pple inJegnon Wo Ilsohave a network autDm• The rece•ver will . thAI 'gnal from here, •nd thent will tranumit tioll 'em which workson'hiltranim.ienprinciple InghoM. ive the 5igna. onto the Roode,= ripple control ir.;tallalion This •ipple 
accept the fundamental c.neept' of Declbit With •ke reled.ely 1/rge control installatwn will slnrt up when the signa% [R received and will number of on/off commandi • facilitated b, Standaid deeabit equip· out off the lighl here, the si,mal ehen come, back the Bame wAy and Inen•. [ feel that it il i...tivet/1 En'inee.Ae©],9iderautomationof uperateR the receivingrolay I the hack box, here, and iwitcheBoff ¢he ne,wor' .n order . apph, rhe 091,1[imen m 19 .1 i·.14 . 11' 41·en/t 

light were to be apphed to network aucrnatinn, The fnet Bult ill·emilt 18 
dependent on network Buppliew become a di@tinc• dig,Idvantage, / Th™[ran•m•,0 n takeia little time. it take, about Siecond, forrhe 

retrobit morne initancee trammilian lo go through. then the conveMor will =·up. 
Mr. E.E. De Vimer, atuenbu.gl· Firal e' all I w]Bh Tri rhank Mr take 10 @Boondia to comp tn ri'An, then ihe 8tart @ignal fr,im 1}r Ii,coNor 

Biumann foi his excellent paper, [ have for manv ve• be€n very in. will he received that takes nnrilher 5 secondi. and the operatinn nfthe 

terested in load shedding, ripple eentrol at othe, municipalitieg I'w fium channel here i, the,ignal, Ihe 'perationof the flrit channel takee 
been about 10 m•>re ircon• ar 

Unfortunalely ovor the paqt few •a™ in Rnitenburgw·e hA·p •w Mr A F.W.H Eg,p,rN fG P (} 1 M. Pi,·gl,•nt. T dinn'L wri...1 [·nm 
di,coiered th• ourdailY i{,Ad€u,w i,guch wec•h applylo•d Qhcd mint on le paper,tielf but 1 thinkit mal be Appropriate to refer. 
ding without ge,nng int• trouble with oureon•urnera. And itwon't be the r 0 Act in this res./. forgeneral information ki·[·t,(]n 7%•1) [I 
•on•micaleither RJtlamvervinterestedl. thiNminibit•yatemthal ihe P O Aet itace, Ihal the Pe•.t MA,te, General &hall have the 0*· 
Mr Baum,nademenhed. parlicular'v fanakingovervari•ue,ignR]q 'f CluBiw Pri•Il•gr, 4 'f mingtnieling Rnd m•Intnininurle# li-, * 
indic.....nin,Mandwhatew,haveymu [wondrrifhe...gill of tranqrnitt ing tr] !:rn= Ir./ . commi, nicarinn. hy trle/nph Wil h•n 
u, a brio£ liat ..pical applien¢i-' wheie he rerk- the minibit the .p,ihlic Ind rerrimr/! warers Tflegrapb in a ....im 
*tem•outdbeineconomicadvantage andwouldalgo Iwouldqa meari any -tern or meang of conveying g.nali :Dunds ni corn 
be cheaper than die decabit Of •ur•e people w. have the pair@ L. munication9 by ihe .eney I ele¢mcity. roarnetiarn or electio· 
iy,tem, ha- che advAntage At they an make use of the avai]Able mngnell•rn 

e••nnp,5 Air Ihilt typr nf Jah low, tne Li•e,i' ripp econt..YAtem./e•Illth{1ritl.wa., a. far 
I connection with [he 1.]cal:]n of the maxim'In or minimum RB] u•naware, ag•ed,obythe Poit MogIc,Gonenl, 1 •in[it knr- -w 

number ©f rereL,ing pcnnliL that can • made avail«ble nn the minibi[ long a,D f©r the purp- Df cont•0]ling the d•lribution grnems by 
•,tem. 1 wnuld l ike In kncw. whar wnuld be the com . -O figu™ to local aulhonties 
make it ecanomitaP '['he 8,9!em desrribed h•re thiH Thpn 1 would Illso li ke r. know. how 

morning appeartn }* en.1,1• of be m am· on,0 f./ ne. ·oLId ni•· ing used for oihor and more ®ph™LicaTed .,ges ./ cauld I mall' be pG•vided An a IMpical minibit Myttem for a municipal In· ionhidpred to fall with•n the definition of a tele•aph etallation' that would perha. [ie up with my firit que,li,m. 
Thi' perha])* for the people wh' h.. de, abit ..ini nt the I mo· i.:i.&|ed that In appl cation iholld be m.de 'I the P.t 

Inent ]Inight beinte,•linglnhmnn ndicationaf thec• (ilthe Maer(,eneral ./1.cence .employ •u,·h .- indicatingthe 

tranmini•i- And receiving equipment in •e|Ation I & number Of puip,•8e ,•f appli•ation fi)• *hi¢n the, aip to be ued 
chinnelM on thill neW eler•mnir lw,11,•rn Ri [·111,•IMp Ihry mnny decide to Mr./. Baurnan//Mkmanvq,pp.ynuthririti{·A ihryll•Huper 
have 20, 100 ora 1000 8, Mr Bau manndescribed, but we'd like to have •,Hor> uin•rri]F Lhey have the•r own p•lot wires. the¥ are ./ding 
an 'dicati>n of how the cist rige' if it doe•. i f...irn' forwilrd Ind backward/ L'there. Ileen¢e forth/?, wh' / 
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*ce hetween b-r own pilotg And your netwoike ] can't see Mr C.L. Co•er f Bu.awavel rd like to •sk Mr Bamann wheher 
ch difference between the Ive. both belon, to vou,D ary thought hag ben •ven to using this Retrribit systemn rn remntr 

Mr A.F.W.H. #ger#PO,Mr Pregident ln· not ina po,ition reading of house gervice mete-i. rm panicularly intemted and Iva 
tenrethme,Ienn'¢thinkth';isthepaint It'Anle,elyama:terof been •.ing to find somebady to supply ug with iuch a 'tem ne, the 
ri'gu'lin,inE the •if,Larinn Tt : qu te Irile - DIMI wires 're used It I last frur yeael •nd N wmild appea, (hat.hig could be adopted m I'. 
qi,ile ne- f• r nrriprqyqtemgover p•wrirn .snrr heing,]sedin the pardcularly where @evera] meter@ areplared in onicubirleanda gingle 
country but diere .4. sh/11.e say. an u.*nding. this ls known tanarmi•ter'.uld he used. t tral.ve Borne econotrical aspect there 
and i• is sn agreement which exlst• betweer. the Post Master General Looking a, the transmitter we have here it Beeme rather bulky, I 
nnli Thr i.Enni,0tinn •i.hich Kise, quel, 9>qtrmq p•eaume when production oreurs theY wil] be making them gmaller 

Pre,ident: Well, it .eemt H whoever wants to 'Apt thil gy,tem cubiclem whi. could fli into the me•e.ing cubicleg that are uged in 
fir@t wil[ have to poI n an applic•tion Ir a licence and Bee what 8treeti, the type chat we use nutaide our propertle. Thank you 
h•PI Pnp 

Mr I.C. Lynah •Sali;bu•Y]· Th. le•a[ piot,lem iz ane ]'ve struck Mr. E. Batimann: The quegtion of meterreading is Ln the air, ©r •t 
.....cal e We .Ulte relent[Y h.d a new Act ...... hai been .over.g forn Inngrime several attempti have been made tololiethii 
this ver> point Ln Rhod- and unfonunate.¥ lt slipped through problem We als© •onducted a Burky about ihe p•Bibility.,pmote 
without change before[ nate'lt T wvns » late to object But reall¥ :neter reading but we got . the COnCIL,LOn that it I not an 
the -blem ia thal we·ie using 1. tion which wa• designed in thi eMnamical proponition, yot Whether it will ever become an 

lait century when ®ne Gf•k• pqui,ment wA• thnught of. economical propomion. Pm no• too sure, becaue as I think Mr, 
Now. the R........eng b......get'xemption Ind ] P[owden pen·ed out ¥eiterdav that .halne'bul i' reading the 

thin• its quite tine that the Ele¢trl¢it. Supply Authormem were I]•o mele,gimly every three m.inthq, andon the Continent there are quite a 
exempted from thlit legal requirem•mt ·i,hich hai been set, it ia quite n,imhe nf nuthnriries In fact rhe (inc whefe I live too. thev read the 

owdred and thal wn. Imitted .en 1 raiged the point with the meters only once a year They •aid (hat the ¢05t of meter reading . 
Government. as I .id T 1]mq ton late . a fornal obiection. but they .... two Swi•B franet thRt, roiwhlyerntly half a Rand Nowlf we 

did admI 'hat it w•q ancir'.le#lation. and they .ped th/1 would cap»ralize thal we would he able to i•weit about ten t.mis this. th.t'. 
he in 'ime whel it 19 ne' IM• d So we lu. mustn't trw to work to about .8.1. equipment, and thiB ig not po«ble vet Th.s figure i, 
quehoutdated legigl•tion and I>reBerveitontheboDk, andtry,Dg•ex muchcoolew· Alaethey.aythatthevhavetogoa-oundoncea>Barto 
•Ttfitim#Vt"g lit©st M ]LiRMS whim 'pry leethrconsumer whilhe• everythung 1, Atill al] nght. Aa, thi meteri, 

the Ra h the Rai]. nlit ere bring#nrnpoirdwith, IA-1 h•inglnterferedwith Theyal.main· 
there before the Post and Trloginph ne©ple. and they took g,xd care to tuin th,11 they like rn h,lve a mAn go around once a 4•ear juit to keep a 
see i. were e,duded mintmilm nt'cataer betweenthe autho.ity orthe repreae'live ofthe 

Mi 'B ent I guppnqr 1 9. idd rr•lly be here *kingqueition,not ,11,#hririty uith the client So that The@e aie two aspects *hich I think 
an-.ingthem.lifMr Rmirnnrnwillpleageexcuseme .idwant wr :List •non' cample(ely forget 'hou' In these eirc.=tance5 . 1 
to .k one que,lion I wRI very fngrin•ted by lat descriptiol of the snid, th• a·neunt t. nve• im retherverv small It mtgh, be pos•ible •n 
parking *Ntem, and in the paper the Trference LA al./. to parking ftiture tn dn 'hat cheaph. bur th. point I Ihink is quite M>me 10 or 18 or 
hou-,1.herefore cen¢]ude th. this only COVm the ,>Ar...ragee evrn My-q aw•y, and it willthen beane¢on•m•cal pr•,Uticm when 
where ihere would be hundied• Df inrs parked ir. a smal] ••ea under e./. holge'l / mpleri. an 'lectrolic meter. without/l' n•ech/nial 
super• 'ion and making payment . .miggion or pubic (r pa# devt€es through the electron c. then of coum it i, cheap tO traninit 
parking areas, which Agaln aie under guiprvigion you know the the in£nri·™rlfin irinlhe ended *na]. wedo not havein havea second cars 

going i. and y.u knnw h.w m.ny viliant 1]In·I>- hale in the par· ***fer dning that. 8 -cond one to theone ,·nu have to· 
ncular parking area. and becomes go can provide Lha• information to the day Then of eou• eve•>thing easier and cheaper. crm· 

puter and gay - le'we got 100 4... bl. hep a hund'd or . in 
an'her parking garge How. ©i ist ..ible / deal .ith the New unh relri >hit .8 !1 1, lr•ny we ran eertal•Ily make meier on· 

gtreet' pArking in, w th al installa'0n of ·his typer beeau;e i,s 1 qi,id the in r€8ding hii, »tq mogt nre quite nut of Brope. when 11 i, based 
piace, a Ille pmportion of the patking alli[/ble to the motonit iR nnthe •ctgi•84,8¢p•Intlng®t Butlnspecialeircum,tanceswhere 

bay• with Farking me,min The stree™ 1 can'¢ 9eo quite how thatiec· more money ean be inteited, then retrobit might already tolday be a 
e wai ••ed ....ion ] ve beer "lit!2 ahou: R. before. but with retrobit the 

Mr. E. Baurnann i.ellw... Of course to wolk thig .vaten it figuie . . invegted li ig A fActor hund™d higher t.. I think that 
neee.ur¥ 10 know:hether p-ki,g & available or ant, nnd ir 19 certain· rn#fulnqw. Mr logser@que....special...r.tancesandpar· 
ly r.trieted to ¢he ...1 where thete tiM][aA' wh©n thev i. ..ipment detecting the carg are ·nore than:,ne meter at the same point. ifyou 
coming in and th. car. going lit. It is in fact .:tficted t. parking hJiv• ten metemat the,ame point Men of course per meter read.n•the 
bouses and large ./.g areas 'here le .... and ou·le[' cal be irvi·limrn f q In ·imes lower pra'cally, hecausD one of the iatne 
supervised 11 i: n. applicable . indilldUA| p./1/g p.,Sibilit/9 t-In/mitler 'en . /.pabl of trans:nittii' the inforn.'LOn of many 
which might be In the Ide of therold I. iIi./.le Rul In Aaehen. meters ag 

far as I know, wherestich a,>stem i, i,ope•Alior. ·hey havefreed the PreB[dent Thank r 
eity rherea,enolon,er,u©hparking -Sibilkiesaullable The,did ./.mall.!thinkyouwillhavetucinne 

bark in 
away with all thi. Mividual parking b M they Faie a numbe of big twenh •,ar• t•me an d le:,il k now ho. vou're getting on w•th 

1 Ge'en I thin], we'll have m con¢]ude disoli,in now p•ing hou9€g 6nd parking areaR and ihese % Mr, are •upervi,ed Balinann's Mr. G.C. Theron I VAnderbi,!park) Mr Prealdent, 1 11 I very brler. papef n: wind up im /1. I'llper ['d like I thank Mr. 
Bm],rAnn Rnd the Ze[!weger Co. and /]so Mr G 6, One point I would like to mention here. that rl.. M f the 3 -tha! ] be..Bthat Ihe 
asmhtanco he gave ine in pnnling ard iranglation nfthis paper wai the work of Mr Baumann arrillng the paper Prn lute thal the diB· 
*sil' that haK 

and hig ©igani•ation. I think 1 take' place ·A8nt to ihank hirr. - the Btandard of Im thi' hai .ndicated 1. great •ritereit 
therr ™ in k, and 1'111 4ure we'l] all prinlingand tran9tation isver> high indeed On¢Otherpoint appreciate the opport-4 that 

rigarding y••* iven •of having this que'kinn of ho problem off he 1)09,0/re Act, M• Preilden'.this a peep ir.nothe ful.,re. Than• ru very much 
indeed 

thing may involve a .at of *and kniteed of all of u writing in letters 
8• a,king requee, I would ] ke to Bu•ge@• ,•> the Executive that they Preildent: Now -cometcithe Committer'rp,ing.gentlemen The 
follow i• up foruB. Ind I thin./ beqtthing• Iprobablybetochange first two 1 ha•e here ha•e been Hunmitted by Mr 'Mwden One 6 the 
the Pcl Office's Act ar.d bring i, . to date Fep l i/ ·he Technical Tr•ining cif Rtaff 

REPORT ON THE TECHNICAL VERSI.AG OOR DIE TEGNIESE 
TRAINING OF STAFF OPLEIDING VAN PERSONEEL 

'[le Sub nmmnittee invrqtiming the technical =inung of Il¢alf 1),e Giidrik,ini,tre wai die legni- opla ng ur pe™oneil onder 
comprige, Me,•. R W Barton P J Bo-, H C Drever. D H. .,ek, hes,ai,n u i mr.re R W Buruin, P .1 BilteR, H C'. Dreyer. D H 
Fraier K G . on •d D C Plowden IC,invene' Fraser, k G Ro. i, D C P|,•wden qamereepen 

Alihe-ue./.0 1 J. . Municipal P.™unve Lhe J.stifutent Op dic 'er,iek van dir 'pirnl" Mi.n//le Dighestuur, hel die 
Tiwn ( lerk. prepared a me....rn in anc[ ...].ed a .b 1,•.1 tuu, van •Indqkli•rke '. mpmairindii,n npgestel our die lie]-d 
committeet'inveligate thetrainillandretenrion.Jucill.ern in#ikebe•iuunper•n-len tionderkomiteeomditte,inder 
me»lail, A cop> i thi' me...dum, which •vaqbeen •upported m soek, 'n Arikilf ian dle memorandurn, wat ten volle onderateun . 
h.!1 - the four Provincal Mun cipa[ AB'friatinng •nd arcepied I. d•urdic uer !4,]•11.,ill.r ttunihipah, Verinigingq en in beginipl aan 
pring]p hy the United Mil....1..eative. fol|ow' 1. repon vilar Li deu. die Vr-iwir Murlis pale DA,heqtuur. velg op hierdle 

1}'AMI .*invited hy,helismut•nfT,il/('ler|{41[,appnint 
lul, iepre•onlati•. aild an al:pri.te ·.0.M In its Bub ·c•rnmiltee Die VME[}14 deurdie Ingri-uut vAn .Sind.kle,*e.vruorn twee•er· 
and M-i• Botis and Plowden w.th M· Barton a. altern,lie werp len•ililige-en n p /'sver•·0,™er al' 10 6:el om op die k.mitee te 
ni n rnIed di•n en mnre. Bo-on Plowdrn met mnr, Barton Ae pla•ven·anger 

The dif•ultieg confronting the AMEU in its endeavoun to . benem 
r•hligh haqic training centie, fo, app*ceb have been iully 1>ie In.e likhed¢ wanrmee dlie V'.1/0 le •1•len kry in :> ping,M 
venlilated in previous reports and the 'recbmeal Training Sub 1»,NenpleidinKentr4 vii vakle[inge daartegie] i• ten volle Kelug 
Cumm ttee hu reached thi conclu,ion that the AMEU hai gnne ai in voil :e ver,[ae en die 'regniese OP]eld In ..onderkemitee het tot diD 
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tar a• 1, ran on i. own 1• theremre rep,rted Dn th™ balim . the Ne"./.•Ingirrkrim [Int die .'IPO . ler I k.m he• a. Int dir op 
Executive Council a, iti meeting on the ] 6 November :973 Ilnd I •¥,"E·kaignan Dilhetgrvo],likindiervoegevers]Aggedoenaandle 
rri•[im,·irn/lwm rhat the AMEL 'h.ild give ila full qupp. I the 1 h.(i...de RId op By ve™airing vii 16 November 1973 el I 

In. 1.ile „f Town elicit* • dopied It will he noted thRI the ailiheveling dat die VMEO By votle Ste .In uan die Instituut m S'ads 
niemnranlium i.ffri,d to 'Dove Rive. promilence . the lied ftir kh .r liehil. le Kee, i: al.ene.m Da' sal gelet word dat die 
esli,hliNhing HPFIrentler basic trainin0 cent•. hi.rh• aatigefulalde m.morandurn ¥60.0.g yer,ler .ar. die behoefte 

om The fiugt ba'ieee .k.eerlin.plaiding•entra op te ng m,f·Ung ii! the •ul)·carn,ri(¢Ge 01 th• Ins·itule of To•n [)w Clerk• w.. held eer* e w..ring van die onde knmiteoun die In,Mul on lh' 8 Delember 147/Ind w.. ended by both of Un 

Mtnd,·klerke •s ip 6 [*9ember En geh™] en bYgewoon deur alhe, die the AMETh repre.entativel. Thie meeting wai devod pri marily VME(> Re verteenwi»rdigen Hierdie vergaderin; waB hoofsaaklik To exami ning the s,1 b com m•ttee B tern™ of reference but d LBcUber, B,inn flip lindi™- na die ,#imitee &, UU plaee in the [i•Ining •Ad utihzation [I Non ae opdraN Wh•te mnar 

h«,rek ng,nr .rgiancl . fipleiding en benutting van nie blanke personeel 
h•t • •k/0nsge'ind 

D.C. Plowden D.C· Plowden 
C•nvenpr - Technie,] Training Sub-Committe®, Samaroeper - Tegniese Opleldings-ond•rkemitee. 
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MR D C PLO•,mEN 
Cenere] Mnnnpr Electric ¢v Depe-iment Johanne,burg 

INSTITU'rE OF TOWN CLERKG OF INSTITEUT VAN STADSKLERKE VAN 
SOUTHERNAFRICA SUIDELIKE AFRIKA 

TRAtNING AND nETENTION OF LOCAL GOVERNMENT 1•IE OPLEIDING EN BEHOU VAN PERSUNEEL VAN 
STAFF PLAASLIXE OWERHEDE 
1 Thigmemornndlimiminrepty.arequ-bythe']nitedMunicipal 1 }licrflierw.©randurniopgeste]/alanleidingvandie Vereni,de 
Ex. utnel.).h Afric• for a repx]. on the best meth. of training Munixipale Hew·.our van Kuid Afrika ge vergi•k om n ver,ing -die 
empl•veenf,1, *crniningtheminlnenl'ove,nmentRo•:er h™e n eti,de.iun lierA•tieel vIr plaa,]1],eowerhed/ople lei en hui 

inclic.!el•rh[,11 
.' Iti,/eled aillpautle, th. n..... h.wadvan......u 2 DaE,r••rd lit dr -Ing'll beklemt/. d.. al 'ou die .ple... hicalgavernment •mice in Mimlh Afri,!Fi may h•rimp. Irninir,gon itq vir unk L. dirr. win pl-wil,e .werhede •n ./.Afrika n. 9,1 .vor 
iND will nm 0eeure 0,4 -ff & i the 4-th Afrie• 1,•al autneritle• derd wee• opleidIng . gipelf nie genceg - pe™ineel van . 
11 muil be renwmfrred ....0 prf,frARI,ing and lind. ./.-.y fur 

1712,1. halte vir Suid·Alrik,an•like oweihe€ie tevmekernie |«81 goverr.ment •enice Are profe,Wons and trade• whi•h are a» 
i i . 1 led.,rte Rehoii ...., 1 ill L die berori» In an]bagS"JI ./ needed I• pri,ate enterprige and by authoritieS (]ther i•an Incal 

1].aRs.iki,•werhede nodig het, ook r.ixlig iM vie prwite encernerning. •uihorinek ThelealauthrirL,leamuit [breft©rebe.Jetocompele en andpr fiwerhe•le . plaa'. owerhede Die ..glike owerheid 
t. Inen] ailt.,]rl!> m-1 nffrr i,i)mplirab]e pny inti,w r..hpr 

meet de kan meedin• w Bower dit die dierate van mkoolde en m![fs e.indili,]n,Li)fEeivice [Inle,•tbelr•lauth,•ritiesare«blemdi,ih• or.tlillde i>ent••nael betrefen om dit te kan .en moet hy verirely k. ilaff 'Airing che. vill be <f little he]. m the recrulin ent and har€ .ri•e en time er dien.••anrde: lahbied Trinsv pla'lle 
rete.,1,/il.taff In'ked 'haRI,eer.-dthnilenu.retheemplo,or -erhed.r dit kan c.&. .1 per,orn»leidingskemAB van wrinig tr•* the mnre he mui be Drepared to - lo keep hii well- *MleR in verband mot die wirwing rn behou val ..in•'el 
t,mined #" The En,th of thil staternent 1 11]U8trate' by N Di],1. i. Ii,vuen·• ,11 hewer, dat hoe meer oph,!ding die **wei 
-perieni• i f n liwril au[hririt, whirh 'irecilv nnd Irdrroll. spend• verBI[af, hoe meer hi •er®id Inoet weel on. te beta•1 1• cindie iy inuwh limr and mnoidy nm 4.fftini,in: 14(erpneriq mnde here ta Ihi 

deeglike op,eleid• pereomeel te hehou. Die wauheid wan hierdie 
Citi O unal of.1, hanne,burg, although le.ame wi]' probal y applv hewerri.bli.'die€•ndervindingvan ':>18.hke[>weihpidw'reg· 
ini•hek·in. Jnhanne*bu,%awAid&•nivemitv bunarieg it haasub 

er«4 el an.g.[ree. heelwat Id en .Id lan pehoneel..'ing 
-i•d ed,lentilln NrhemeR for al( nmoinli; a undertakes n.ae-er he- [)aar wr,rd hie• .nyN la die Slad•faad ven Johannrghtir, 
training it Bna-nt iraining on a ron,inuoLb bas• Inr maar die•elfde geld waa™k>n.ik ook vir and' Rtede. .J{•anne@burg all i. departmen™throughaipecial Divi«Min ..1, Stifi'Baard, it h. kentinive•»iteits}•unet[• caari@ aps,]h•idieerden•derwy•Ak,!ma 
an apprent. mining gchemd providi. b. ic training for al] newly vir alle bear... .rig ook n indli..[piding•ke-en beitu™· ,ng•ed apprrn·wi·x: k ha, fi,i, eln• irnining faci[ILie, for bus ople,ding op n deur[<pende gmnds[.0'ir gy afdeling@ dpu. ben,dde· 
dirn·e.. ./leinkpe,mei, fliemen R. ambulancedrivers [ing van n •pe,ale t•,an die .neelrand: daar im n va•eerling· 
:1 De,pirn i",· riwimdurnhir pithM• in Ine field i f 0.•ff 1-ing, the "PICLd ng,kernA Wr die ]..ieie ©pleiding •·An 81 e nuwe vakleer|inge, 
City Council of J•hanne@burK ha• e•perien©ed greal difficul,v . daar ix puik opleiding'grriewe vir bu'beituii. ers, verkeenbeam'es 
atlr8cling «ad J/eepl• W• QUL' lbN happen, beca- the Cily h•,1.-•mir en nmtil; ]•be,!Duide,9 
.uncil hal ti) comple f. .Taff •ah .her ./der/'In' ir, a c. I. ren ..vir val die d.adwerlik' p.'ll wat die Stad.raad val 

whefe •m!*[I'lan •lir •aff m fif #h, 1[eenewi For Llt•tanCe il •i Ii,hnni•Ii Jrg op die • bi•d •an per•onee Dpleid• ann•end, vind by 
gene.1. admitied thal the€'ily (/unci] N traini.. apprent,c• i. dit lia,e nlrfilik (im lie,[wame werknemer, te werf en te behou bit 
al ./ bell i. the cil'. Thi rplult i thaT the C/v Council'• trained .heur iadat die Klad*rand met ander indernemin,9 moe .eeding 
Apprennce* are,nalhed up hv luindr unden.ing• the morne' na ,)er.i,neel.. I *d waar niededinging na Der•on.1 werk[1,9,rnf 
iheir np,pnti-hip ha• beon r©mp]Ned . 8 re,un i f dte good is J m word b. frirheeld algemern ,•rken dilt ,[ic ...aad val] die 
ea:mrg and experiente which the offi€,al .ln• in ·InhanneBbur0 1/ bel,te opie,ding in dieutad •an vak teertinge bled. Sodra e StadBialId 
Citv .iu™il . ... faied wit h #. compelinon .M 'her locAl ht· ./I rrl, 11:u dui h....leerlil],rs.p de,mr,op hel •i.rl hil,1/ 

•tiek Ar instanre. the,fi>hannes')urgcrainea iradiE innpectnt a Lir Ii'lie organiwies a:geri,Nkej 1·•nwee die Rrondip op,King 



easit/lin'.rniti,]nin•hp••r,©flimi,]lerhi,!11]aillhority All wlit flip hrnin:,ip in ..hanne'.t.ang en die waar/volle onder 
time whel Johanneqburg may int have a vaeanev in lhe Benioir,Inkg vind:ng wa( hy 11)d©en, Blerk mededineN van anderpla•likeower· 
01 11. Trnffili· DriinrimenT, le ·10.9.nA//g triinic i.spre# r will hi,•r I] e vprllrrigheampte uat in Joia,Ine,burir opplel i. word 
-lill fir:d • genil .. .-he. The ..e applie• m .rher ltv h·*./.!d ... bevr.rder [. dll diels van •n kleiner plaaslike 
depnrrment. 1n eh a e- the pe,qen mnerin•rl i• Al Iraqi Int last nwe•heid .s Johannesburg lie ·. vakente betrekking vir'/ aenior 
1,> Ifir•,il ginrinmenr grivire 'llhmigh ii lers Fippen. unfl,Lr thal ime *mnp[e ir . Verkrergardeling het nie. kan die Johanne@*. 
InrAI ai,[hfiri¢v ih,iLLid bea• -he bu•den nAraining whde Mhcis reap a irprker·Arnmple Tnnkltk rldlerq 'n senio, beIrekking kn· Die,elfde 
|•™€T•.1,•jthfher,efil geld vir die ancer GfdelinK, vaM die Stat•raid In se 'n geval i, die 

hetinkke perg f•n ...g nie vir plaa,hke·ewerheilscien, verlon nie 
alhewel diI ierwl Anbilik hk dal een pla•like owerheld met die 
.Irilin' hrle.is, 1, mor] Inderrlinkdieviu,te dearvinpluk 

4 [n ...crepries ],ca'governmen' leed'Im./.hi·qualified 4 P[al;[ike ..prhedese beamptes L....e kate/©riee m...... 
empln.yer'hrni'rivaleenterpngedies ..inq¢n.re. theloe'lgovern· Ill wreq /9 dle van pilvarr Indirlemlng. Dle .....owerhei<Is· 
ment OMcial riuit haw a h • itandard of bilingual Rm. The doctor beampte mcie! hynebee•d aan 'n hr•tweetalighelds;*i[™doen. IMe 
ir lital imvernme' mervicemuit .ve' [Mplnma in Public Healt.,to geree,he,in plallikele/'ul.di.. moet nor 'r diploma I volks· 
/•pire ¢ •en or ran' while h : c.1/agur nu.ide witil' this lesoldhei' be'lk /9 hy vii h ienior hetrekking I. lanmerking IiI 
dipl fima I liKely m rain 'hr mrirp •hnn . dripq . be of real u.i n .m terwy[ 6· k©llega bui. die diellB ,onder hierdie diploma waar· 
lacal g<hernme,1 service lhe Lawyer muit / experienced in dealing sk. k heelw. ·neeras h• veNdien On, werklik val nut te we. in die 
wi• complex legal iqlue,4 and.hould haie advanced know1edge of p./ike·owerheldid,en'mo. die p./eleerde.nden·inding h@•an 
Ad• in•, Ml ive 1- -ch ig r,1 daw t he m• difficult and controver· ingewikkelde re•kwesaies en geed op die hoogte wee, van die 
iml part id J•w Other rimr•ionq, like •ineer, and accountants Administra6# - vanda, die moei][kg·.e en mies omatred, dee wn 
nlsfi fi•Id th,IT lion] govrinment servier rpqi:1•8 moFe of them than diereE 
thev nor-ry Imv• 10 ]{ni•w in privre prar•ice Artisans find that in {h• die }rklee wn ••er Prof- [inele helrekking9 so•s ingerieun 
Ineal 0,•venment Qervier ¢hry i ften haw to work (h,ring unusual en re•er.me™ers vird d. hu][e in die plaailike·owerheid,dien• 
hiurs 0.' 1,1/al 9,]th[inly [!In/' t [4'minate shift work which .i gewoon[ik meer kenni• meet h• ag wat in n./.pr........al 
lieii.#I • iinpapilar w•/ Whitep r•ong in Souih Africa. weel, Ukmainirli die 1,1-likeowerheldsdirl.• linddul hulle flik 

u·,14 ri.ilpgrwnnewer,uire mr,ciwerk Die p nis ille,iworhli• kan nie 
sk•[vie•k. wat go onipwild :Jl onder Blanke, in Suid·Arrika, uitslakel 
Ile 

4. Therewasatimewhenlne•[Imwinn.ent@ehice Ahoughitmigh, 5 ... w- . /. tar p!/ailike owerhede /1//wel hulle mi,kien 
ha,e paid leas, attracted lirrifrssifinnl people and arifiens beciwe it milirlir hplnnl •pl, br•,irp4 en nmb* aangelnk her omd•t die 
unered jilb •ecuritv a. rer,ain benefirs 1 ke uenE,£]n• and med cal 1,¥.prhed[· hrlri·kking•·riighe,drn 5»r. vr.,rdele s-9 pensinen In 

ichemei. To di,· the 1,0(id Inan 11(infil hn,r m hr in local :overnmeni medhe•e •ke,raillel ed het Vandag hoef dJ, be],wine man nie vir 'I 
or in the public :e. le . ah.in these benefit: Indeed. the 10'a DIFinudille nwe•heidi nfin die Slaatidiens te weil{ om hi€.die ,·oordele te 
al,thor,neh to·da> la,r behlnd not onlv in pay & & in other cendi ...i.1 1,!i, Trni..'pins!,1,w (iw•r'ede hot vnnd. 'r .....nd wet 
1 1/l•|g'rVI•'r /'rr• bes>Id,King e. Anderdie'qvon-waarde•. 
6 1'here i. no douil whal-ever .al gala' eon:.1 by e.tern,] H .ar begaRI .en (w>fel heelenaard lie d. 4/larisheheer wat 
ai.,homle. over top Aaff lajaries In Meal giwe.nment has done hii,Te mverh•deu tnefen diebeela v•ndie plal ke owerheid •nerk· 
tremend- damage te the image . le .. ..,thority as an g'. e en dir /1.aglike/.I'erhe d.die# aa '11 loopblan geweld' 
imptme,ALd/)1.1(a]Niwrnnirnlwrviri lis,irareer 'Ph•Ingti•uteof g•Iwind •ri nlp ing,111.u• van Stadiklerke Re dit nle bloot ordat 
Tan Clerk' :not Aahng thiN •Imp v oeenime t.wn .. ..ent quch •le•],r grli[•1, iq (inr qcidnnige beheer ten opil,rte var. hulle 
controlin re.pect i,f ¢1•e r s,larie* It ha9 bernme the considered qnl.iqip nir Ilit iq 'ie Ii'wfl .Ing van talle menge wat goed 
op,],il .f manv pernfa$ whoare fu]K awAre [if Ine -,in[!linns nfearee•· hrrnd i. mrI 'ir renk.ir viln dwgonr •at ii:grek i, na •n linopbaan 
seekers that & c.nt/1 1, inhib ting re[·ri'trni,nl i. ri•t•n im / da, hle.die beheer ·n El,elnmende Ii·werking het op die • ing en 
tne very people needed.n jocal giwernictit vervicr - namely people behnu van iutidie mense waI in die plaaslike·oweiheid•diens nod,gis 
who ari prepared •i take their %ork Berinu•ly ..ki a inirrr rif - mr,•t .Meid le Dm hu'le work met•rns te hei®0!ten dll Aa hulle 
nieetingthegreAtchallenge<>f rapid ur.niia,ion i. South Africa l h ?immi b•knu•m die gr* dtdng]• wni d einell€ ven•edelikin/· 
i..(lewor/l that 1/ the ve. departmen' 0... .vernmen' whee pri•!s in .. A'nka bird. D.. . rh.rf lit i. apme'lik dat die 
tne salary coniN hai prevailed Mnge/, name]. the health drpal perM,11-11 &111nfl in dir Gr•,nnlhrifilwn'rling uni Jui; cio p.@like 
inrn:, theedrpoiltion IB atits wom The effer¢ ofthe •ry €-Trnl •mfdeling lB waars,]ansbeheer reeds dielang/*•@ 
iumitileanddrect Thevoungranwhomaywan·ti,makenrmrr d e *wak•te h. .Su[Ul,Hbeh- hi.1 11'll'lili# i!/ rrg•irrok:/ L. 

nf local government ..ce I Immedia•ely pui n.... he re'lles wrrk ng Die i,«mAn wa• die plaailike (•werheicsdiens s> 1(wipbaan 
that mmidle**of his efforts and hi* mert hli nwn empli>orwill.ril wi mihik wi•/ i>ninidde][ik afgeskrik n ny agterkin dat, s> eie 
be able tn ¥,Av him the . lan which . shou]d earr.. 11,9 88&¥ W 11 be riging• rn v*ienicheid. ten qpvt. 4v werkgewer he nie die 
deprell.• WIn .linksnt ./.ary.hiq held....rl,rpnt firnl •*al hr }>etaal w. hv behoort le verdien nie. S> .alri• word 
the,8!Hry.flhelownclerk, hefin. ithogie.Bl'Da*€10.1'LD ••1;ggehouilmdaldie.nierM,all'hoof[aaggeholword. A.hyky], 
ni use an,werin,(him b¥,aving he mu„ not be materiahine. becauge 'adiegal= vang, Afdelinggh©ofol di¢ vandie S•ad&k,erk, i&diE • 
he •hinksin 1-*n19 hum]lie,;]iN'Tilim••ildiki,•wl,]m nw, Ir Ntr•nir I. Ipnion,nte 

'In# hv nie ...,inlimieg inne, we€% ne wAnr . denke Ls ./. mate· 
./.liregem ell 

7 ..RI grive.mrnt': rn!,in ine.n . I. relering . immedia. - I tuillik[· i./rhril[· is h[.]An.kl k Fern,rid mir :i,· lf....2 Inn 
andeigen al publ.egeni€e That iE why lhe IndU.trialeonciliatlon dril'rliern n.:/walklike.pe'hare clip//0 1 ™ w.aron, elkewerk· 
Act ple,ever> emplowein frA[goverrm* ienice In the cate•on neme iri di© plaa•likr okene,d•dieng kiaKILI™ die Wel op Nywer 
w.ere striking Ls u...Ind arbitrchil is comp... Before th• Hersfirning n die ka[e,:nrie val waa,in giaking, onwel¢lg er. 

]nd™rial Trbunal Senior Coun•el re,ertlv mAde thiR itaternent of nrbilia• vermigte. 19 ·n Menior a-t hot nnlangq .Gor d•e 
the law '0:ke I statulorv author ty such 2, a local authority hai n>wrrh.I•qhm IiI 'rilgen. viklaring 1/ verbi,nd met die wet 

boe:. Kwei, or has undertallen, ar esBint al publi< 60rvice, i musl Immaak · 

re·nr thai se•:ce and musI render it regard•of the ,:•t. · These Onrr n sinnitfir*rrilv •uch n• a leal au[110•it¥ hal been gi,en 
are hard worn. bui [/v arr ahsr,1,1.Iv cfrreet The lo,al authorit· or h % uniterl'Lken, an ...,al /]hhr 9•rv re it .u" ./cle: (hat 
ha* ihe .ute responqibilit• rEp public Bleq it thil way. Ile gerviceandmut fender,1 rogaidle..f theco' 
Coit,14,nav •eeitthim way The loralailhor[Irmuit. therefore, atio /1 1 .* wix,i. diy manr h,]11/ 1-hqnhuit iuls. Die plaa,]ike 
he• the ri•ht ia pu> adequnrly hi re, ruil and r•,0rn ihe competent owl-hri,] h,·1 1]ir· ahm)[ine vi·rIiniwiM,rfle·]Ikh,·id Dit i•, h•e die publiek 
staffitneedA toearn·,!uliL,dutiegrorbepublic d 1 1.... Die plaailike r./eld n·t•t 'u. ciok dll re# he o. toe 

reikende @alansse en 1/ne te be.. .... hi d. be.warne pers••neel 
un hy li•ig hri fil l> .er!'... Leer'©r die pubi.ek na . kern, 
kanwerfenbehi>u 

8 Wh le it i. true thi the ./. al/v mu;t be abll ..Impeli 8. Dir is w. w.ar da• die plaa•like rn,/•hrid vivelik ne pr.,inpr] rn'lll 
freely fur 6(aff. '6 19 far frern the wh>]e Ingwer ' the problem. •e kan n·eeding rn!,1," d 1 !0 nu, g,e,Min4 n Afdoer.de * nK van die 
Institute of 'I'own Cler,ti •Mainlv· cunnot advirail .. loel] authori· pmblem nic [),I [t•(Ituu, v,n mad. lerke ./ di, Rekerlik nir 

t. lal® a pcho of sim,le determinati• 18 rii,thid all other .ile,1 cal diI ·ilan..owerhedese beleid m# weeB,). eenvoudig 
emplmer• an the ground th,t [<c«] I>vernment rende-s mund t. alle anderuc.gr wer' summier le 'Ii.bi, ap grond daarval dat plaag 
eli.IN•nli•Ipubli•ler"iLe 1,kr iwrrh·•r bed» e. Mnagi noodiaaklike openhire dieni te lewer 

9. O. moet lie Gleg• die nule. reitda[ dal mededinging napergo· 
D. .Jit al Iho hard ./ of complition 'r •tal I I c.mplitive neel in ·n konkurlerende ek[ernie i•onderdie ok •en nie. maarook 
rrium,rin Imill he furl,d Hil I. L.1 •11.lilher hard fact he faced Name], die nu,aere feit dat d. i In * m-te wer.ale,orle• [pro•,ilo- 
tfull im moM' categari• . pol#y,n- {profee.ona|. gkll]ed and neel. g®0 koold en halfieek.]de) net .nvoudig nie genoe. . 
menni wkilled) ther• ure j,ll,i n,IL enough qualified ,]eople In SOUth kwalinieerdes in Suid·Afrik, I om die wei • verrt. wat •· 
ArW• lodoth•i06,1 th-h• tobedone. Unle•th.IM problem¢al /1 moet word nie. Ten•i hierdie prob['en Bangepak en opge'og 
he I,Li·,i] ILI,LI rt,Hill- [h. 1,..1 . Ll,1 1.1,11,1 w l' ,001• be ],ft .1[h In kan word. Hal daa, 411 plaailike owerhede blnnekom net Ben wei:•p 
pt,im hui t.> f illfiw le k ndidple reJec•ed ir paragra?h Anhiwe, n weea, naanlikomdiebeleid te volgw•t .n pHragraa"hie,bo verwrip 

Fi•Ii.V which would lend loecnnomlcch.9 In thi•ri)LU]ir> word.'n helpid wa• to, ekonomiege el,809 in hierdie land •1101. 



10. The problem ju,t mentioned must not only be faced, but it r,lu• 10.D]/ p..lecm wnt.(i pal,grnfirm L. miletrieele. nnder [lege»len 
be „en AG ba'ic to ibe whole Bituation which haidevelnped I U the word nie m8ardit m•et gegien word . diegrond,lag van die hele top· 

ba• of the vwiou' circle of jobB .ing people With the local stand wai entwikle] het Dll lidleoorgaak van die bose linglonpvan 
authemy endin' up wil neliber le q.lity nor !.numbl .... te '·ee] i.ature, el ' min werke. V. die plailike ...heid be· 

ni•ded by if teken dit dan nie ne• minder persoeels, wat hy nodig het nie. maar 

11.immiRruLLolidoesnQ•solvethUbalicproblern [tmay•Iwitfor' •,kperyoneel,an n,wakkpigehalte 
time n• an ad hE ba• for 81] ind-du,] employer On the whole 11 •t Imm...le Med 2en .10,Sing wi h./. pond[*ende 

Inay evpn accentuatethe problem - .rticularly fortbe local authei prableer lie lit kan we] 'n ty·dlike ad hocople.ing bied vir die 

he; whic h may. aB a reault ©f ummlgration have to enend their i.diw'uple emgen werkgew. In s' geheel ge'len, kal immigialle die 
veraf in tin] die In[ yan pinal,like awerhedle 

irmerl, mu/ rapidly than would be nacemry w:,h juqt the prableem Belfi •ereger, 

n.rmalpopulati/ng -wth wat vanwee immigrne hulle no•mklike dienite dalk vinniger 
/ meet uitbrii a• wit nodig i) om vir die /one bevolking• 

. Al fa, /8 local live,ImInt . concernid a m.(]r nArlect ' thc Monw•il vo©,Nirn.ng 12 rn•ak 
proble. I the queition of employ'ng people other .an'WIll. in . I Melangril,f... • alle p.bleern, virili,er dit pla,Rhke uvier 
prufrul,]nal. I,killed an,1 Hern] J,kined ileld. and getcLI•g Non Whil. hede hetref is die kweisie van die indiensnemin, van Nie blanhe8 vir 
trAined forsuchwork pmfe•4ionele, goski,nlde en halfgal,onlde wrill en die ©plriding v,in 

1 i Before the •ame *ing of & 1.du#/ Tribuna[ where dillie·blankesvirdiebelrokkiwerk ine 

Se or Advocate ata ed the la,4 88 quated above a repre.entat've 11. of Wor die aitting van die Nywerheid9hor wea.op die Sen. 

¢oinnerie gavee•,dence He•lated that theonly way toget and keep Advokaat .1©moerade we*/.ing *gegpreek het. het'n v.· 

staffw,5,opay An-e•orthenaikedhimwhattheraceonheEtaff teenwoordiger van die snkewereld getuienis afgele Hy het ge@8 dat 

w,011,nt he employed In hia own undertakin' He An-•ered that he pe....1 let behou k.n word li hulle boh... begoldig word 'I 

emplliyed Indians. A 10.0, - hom tnepv• n: Aier• van diapenoneelin gyonder 
neming U. Hy het grantugurd dot hi][le 1/11]ur, 18 

14 There i, a fact whirh. deptn,0ble 'l it may bo, mint ypt lie 'ced 14 I)•ar is 'n feit. hoe nnRm-klik cok I]. wat Inder die 00 g™en 
a I fact, if one im to get anywhere lea, I gol•tion of the balic Inoe, word a, daar empins •ordering Kemaak moet ward me¢ die 
proble. Thi• fact I thi due t. the 'ptinum education' Ind oplogain' van die grondliggende ./!eem Die Blanke' in on'land 
• 
employmp. opportu IIi. for Whites in ourcountry, the White man ite[-mlil,vanweedieDplimum nn•rw• enweikgeleenthpdownt 

no longer intereited ina ve,y large numberof the ikiI]ed and .mi· aan hu][e be,ki],baar LB, lie meer belang in •/ bale grOOt ./1 
illed job, that mUBt be done by local,overnment. The•ob of motor be·.ekkings virge@,[%Ides en hallge@kooldes wat pluilike owerhede 

)3 echanic i, one of theie yet the large local authonbe, mugt have uiteraa,d 'u nle Dil h.re'lling VA. m t,•rwrikt.*undige L' I'l 

0,0,mechaw.'peaf, M'enthey,unpubli'IramB Already daa-n. Inaar •001 *ike ow'o•hede moe# maionve,J,t#ir 
. Irm out the Imng Ind large j./ to f.rm, whid are al.short of 

diges h.. ver/1 a, die be'lokke 'werhed/'n .perbare ve™lerdi... 
9 echanics but eenain work they muBI do them@elve@ to keep thelr 
: lewer Hulle bestre alreeds tydi·ovende en Rioot take uit aan firm• 

sentia] vehic[ea mnvi. Al] ghift wnrk hai bee•e un;•pi,I•. with wat ook n tekoft aan werktul:kundige• het, mnar hulle m,!et tog the White man bul 4 1 the local autho v which mug hm ihift Rekere *r•• werl€ self verrig Dm hii][p nnodgnak[ike voeire . die 
work.keepitGRervir.goinE pad ce hou. 
16 h ig obvim,Bly nwil g©ing tn hel. Ehr local auth./. ti) offer By Blanke, im /]e skofwprk ongewild maar.i. die plaaslike owerheld 
optimurn iraining Fa•ihile' to White per@ons for work wh:'h t}ley do ....ellood....Im "enate... diegang te hou. 
mt like and which they mli /her not acceptoreheleave Iloon 15. Dit a• •al plaa,like owerhede klaarblyl,Nk nie help ern op•imurn 
the opper™nily a.Lae; Even high pay rata and op,imum conoftion, opleidings·gerip,ve be•kikbaar te ste! sodat Blankes opge(e, kan word 
/ service do not make a man an efficienl operative in a job he i w wer k waarvan hu][enie hou nie en wat hulle of niB sal aan "ar nie 
noilikr 61..drn die grIEemheid hom voordoen .1 yerlaat BeWg hol 

bes©Idi#Lngiska]' en nptilnum d•=•aarde, maak lie van'n 
16. There can be no doul •ha• ]neal gover,·.ment 9ervice LB popular man ·n doelueffende workerin •n werk waar•an h• me hou nie 
wioh the Non·White .<es To the. Ehe . Ye job aeeurity mean' 16. '/ Plaailike owerheid/en• is onget.>feld •ewild o•r die Nie. 
what it * to mm ti) the White m,in 

bl•nkeraige. Ir hulle beteken die betreklike hetrekkingweil•ghpid net 
17. It appeari however, thai I i' preciaely the •al soleel. wat dit ./.r/Lrdie 'ankebelkenhe, Au•hont> - 

P'-ely• the emplom with the large nu.ober ofjoh@ unpopular with 17. Dit b'yk egter dat dit Juis die pl•glike ©wetheid - ®15 a weik 
White& - which - ]1 making much pr,]gre95 in th• aI,piniment nf .wer tnet dle groo* getal betrekkin' wat Ingewild ia onder 
Non. Whit28 in .illed and .emi·Ble[]ed work Even where Non· Blank.- 19 wa' lie veel voler'Imaak met die aanglellin./an /1.- 
White, •re to b• employed to »erre Non-White» or 10 -rk in blnnkca L. ge,koolde e. h./.hoole betrekktn' lie 801.-all 
ee,/ occupied by Non.Whi-. thire ire Inroendou, obsucle, N.-blinke, in 41-,eneern .oet word om Nle·bl•nke, le ./en 
Take theaamplf nf •lectric. wiremon the t.do unirl {(ineern,d lim te werk in ge'lede ./.r• N•-blanke, woon. 11 dul ont- 

ha• in le Tran'val .opted the atandpoint that it. Whle m•.ber@ ,RK]Ike itrulkelblokke. DLe elektrotegnie9e d,nadwerkers ig 'n v[*]r· 

wii[ not traLn Non·White Apprentices They want Coloured beeld hierval D.....kevakbold hetin Tran,vaa] die .Ind'unt 
electricianitotraineoloured apprentlces forthil tr•de and• d. go in ingeneemdat. Blanke·.pde nie die Nle·blanke#.eelinge gal DP' 
are• occupied by Coloug To obtain fh, de,vice, of the Colou;ed nie H.. wi) bB du ./.'ngelek-/la K[eurtil.aklecilingr vir 
electriclans i' virtually impoi»ible In addition the work in the hierdle ambag oplel en dat die opleiding bon-p aingobled miwl wurd 
Coloured areas only i, inadequate to tiain the Coloured 01,pientice in lebiede waan/ eurlin' woon Dit LS bY.ns enmoontlik om die 
Properly dienne van K[eurlingele'Trisien' te bekom Hierbeneweng is derar In 

die Kle/:ng/biede te min werk om die Kleurlingvnk[-rl'•K 
18 M-ly because. theattitudelf the'adeuniona. which in turn behoorlikop te / 
innuen- the attill,de of the Department of Labour it iB Mill M 18. 'Lt „, hoofaanklik vanwee die houdir,2 van dhe vakbonde. wal . 
pomble in practice totrain Non.White' everywhere in the country'or hulle beurt d• houding van d• Departemenl van Arbeid bein11€ed 
skilled work for Non White It •11 bo unreDImie I the Deal in die Draktyk:lognle moonthk (,m lie·blanke, op te leinlp Dlt .1 
,u,1-:ies to tbick th•t thi, problem w]U be ove,con,e wit}un the anres|[4•Len wee 5 a• pl••h. owerhede dink dat hierd,/ probleem 
hmework of the apprenticelhip -tem It le. however. not . b.nned. raamwork van die vak]Berll wkap•te•el oorkom k,n word 
unrealisti, requm m the part of local government that it Bhould be Dit i,eternie 'I onrealiatie•e ve™oek van plaaslike o.prhede nie dat 
authurized- dGarmagtiEingverlcen 'nue[woid- 

I to train Non·White, fore*©1*ve amploymentby ./ authorl. 6) Im Nle·blankeA WIt uitilultllk deur pia*.Uke owerhed' I 

till in iny trade or occupation for work li Non Whi le 1,™,In -19 dll=eneern 081 -ard, op te lei in enige ambaK I hrrr• wat 

werk ile' in 'Le'lanke·gebiede beh. 
(iii totrain,Lich./White,underqu'llnedinstri,cr™,hutwithout 60 om %/nige Nie·blankeg, ionder dat hulle 'n Iklee•lin/kap 

appr,nlice,hip. on the ]ineB I the provilion4 of the Bantu ho,f tedeurloop, deu. gekwA•ifieee,de •ngt,ukieur@ .te],i [•1,· 

Building lori. Act een...end wetgbepalings '0• len·ati die Wet op B•ntre· 
bouwerke'. 

19 Once thi@ aul.izanon hae been obtained on I .ar and 19 Sodra hierd1. magtigin• op n duidelike en bly,vende Erondslag 
imanent b*' .al golernment :/uld proceed...8 -tablish· verleen :s, moet plaailike owerhede uortgaan met die daarstell]ng 

i of further l aining •cilitie' for Non Whit' of '11 ... to van pro· meer ople,dingggeri- vii Nie·blanke• van alle mie @cdat 

AN NM Whim to,erve in Non White mkoolde Nie·blanke' op/]m kan word Drn 01 Nie·blankes ·iebiede a,eau 

20 Another field in which local gov8rnment ehould be ab]p tok,in'Aerk to obtain I 

ele.Ind perm-f·ni authoMZMion. /. Ind u. Non Whlte, I Pla.ike owerhede behoort ook 1, in .p die .rrein * .1408./de 
the iipld or,em'-ikilled work .,ch aB driving 0,· AN 'In• Imotor werk, *oos.®voorberld die beswur yal alle Boorte motorvoeitule, 'n 

whicleg duidelike en blywende magtii,ing te ve.kry om Nie·hlankeg opt. lei 

21 Aul.ri•atin' lul rhe |LI'l of paragraphs 18...*ve wil] £.1, re tegeb•uik 
e-thepomEinn f[Ir•numberi,f [oeal mhoritieB It will "taolvethe 21 M...g loreemtomlig para,fraw' 18 e. 20 hierbo a.l die 
prnblem regarding •Milan "aff requlied for Meier' Ime in local toegtandnetinde,-]v•niekereplanlikeowerhede•erbeter Dit 
government gerviee The .ruation in thia reg,rd WLII only be ie /0 'n oilla•,ging vir die probleen, betreffende arn//per•onee] w•t 

impro'ed.gaM...beclmemlie free]'8¥8•bleinthecount' I vii nlire:i me we/by plaa/ike owerhede nodig 18 nie Die toestand in 

thi• connectinn Lt i, mu:gegted thac Local authoritie, can mak• 8 hierdie m band 9/1 6[egg verbeler aid' armeer am baggn,Inne hier te 

con¢r. bulk.n within the pre,ent frame • 0/ by providing fic 1 4/ for lande beskikbaar is, In hle,die ierb•nd word dir voorgetel dat 
thebuic traini.of apprent:- st ba#/trainin0 centre, Bitabli•ed piaaille owerbede binne die huidige raamnwe/ 'n bidiae mag k deur 
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and pid for. [©cal au,horitie, on a joint and re•enn] baaig I hau ba9ie,e opleiding9entnlin; W.lt plaaBlike Dwerhede op 'n geBamentlike 
•nclusivelv shown that where apprentices fiiat 80 thrn•igh I en'n streekgrondslag kan oprig en finnru. Dit het duidelik geblyk 
basic tra•ng .]une. thB num•rnf fuilurea 1,1 the •detmt@ arB fer dati . vakleetlinge eelia'n *e opleiding,ku.u, deur•op. die 
Ins than wh- appret•lee, are Bimply· Bal•ned to jm,rneymen rur druip•yfer i. die ambaptoet9' baie laer . . Wanneer vakle,rlinge 
training f•in their fir,t dny. van hi,Ile eerite dag af penv•dig Ran Kellwallfi.eerde ambagimanne 

viropleid•gloegewy,word 
22 Ret·frener h.g been made . openi. of thi ./. Ind Henu 22 Daar . ree{19 'erwy@ na die .f•,ntlikheld •m betrekkiw vir 
skilled iield for Non·WhiteB where external barriers 'including trade ge,kooide en halfieek,]olde *·blankes oop te ate op gebi,de waar 
union attitudesl at pment precl.B thii. It is suggeled that thrre 're dil tans nog deur e/tem hindenligae Im™ inbegrip van die vak· 
aly. intern•land Belr.impos/ barrim in 'cal g:overnment The st,df b©nde) verbied word .ar kan beweer word .t daar by plaaBlike 
pos•Lon /11] . greatly .proved for lili government by the uge of owerhedennk interneen -lfopple,de hindornisee . plaailikeower· 
No• Whites Ln semi·skilled *.ie, where thl• can be done without hede...eelprobleme ken grootlikg verbeter word as Nie·blanke' 
the neDd of nny •pecial . ensation •y ihe Department of L•b,•ur aange•el word in betrekkin' vii halfge@koolde@ in gevalle waar lit 
Municipa[ Departmen• often tend t© take an unduly eautaus atti gedoen kan word Bonder dat . Departempnt vHn Arbe•d 'n apesiale 
tude in thi. re:Ard that they can¤01 get the 9tafftod• theunrk at & ¥.vitening vere' Muri•pale afdelingB i' Fmd ietwat ooner· 

rater,f•ynm,r•d sicig in hierdie verband en aan kla hulle teer{•,r hulle Rade dat hutle 
n •die penoneel vir die weik kan kry teen die be•igmgwal aange· 22 When it comesto wofessional staff. likeenigineer• and doctorg it bied word nie 

doeB help to award eud> bur=on Ehe eonditi•n that the buraar 
231/ die ge. vAn beroep9pmone/1900,1 inge.... gene®ahere ia •erte ihe authority concemed for a period equivalent 0 the courge dit ·n goele plan om studiebeuise toe to ken np veen,aarde dat die 

eompleted bylhe .,gar bri:mh,Duei. •r 'I tydperk wRT golyk Rt•an !1On die duur van die 
24 Tranngd-belpto mprovequalityofstaff-and.mprovernen' Iturgu' wit hy vol.[. b. die be.okke p./91!ke./prhel in die- bly 
in quality is had needed In local government .rvice. lt is suggpited 24 Ople'ding help wel om die gehalte van die per'weel te verbeter en 
that loca[ Movenment shocla. on an organized bail, apal from dit is werkhk nodig dot dic,ehalte v• d]. Ir•onee] v. plaashke 
t•iring in the trade, 8nd for certain •emi·ikilled work gueh oweihede ve.brter word Daa. word e, voo.geste[ d• plaa@like ower· 
.ving. provide ®eciali,ed traini. in the following rieldi. hede. op'ngeorganileerde grondilag en bD • behalwe die oplei· 

ding in dle am.. a .[r 5€kere halfgesknnlde werk *• . van 

voertagbes,uurder gespe,ialiaeerde opkiding op die •olgende ter· 
. fi)..] gavernment administration and aceo#ing. including reineaanbied· 

prlot./ knowledge of t. laws applicable in .al govern· (a) (il Plaaslikebe;tuurgadministram e el .keningkunde met inbe 
Ir,•t, 

.ip van p.ktiege kennig val die •·Mte ./ in .[aailike 
bestuur ter iake i' (li) Management a, related lo loc,1 govelnment. including the 

{li) Bestuu. wese, met betrek].Ing tot pla.]ike be,=in· tr•in,••of •enio,market staff 
sluitende Dple.in•,an Genior personeel virmun.ipale mark· 
WME 

(b] Trame control and traffic law enfor•ement 
{b) Verkeerbeheer en verkeerwotstoep•RBing; 

(r) :. fLAing and fre •revention Thought can be gi•en I the . Brandbestryding en brandvoorkoming. Gedagteli o[,h ge.e 
ti, Inhgof ommin the F •Bned„ or,nore local authori· vord aan ©pleiding van weermaglotelinge in die Biandweer· 

ties than ig the ca•e .ent, d"lite lan meer plla'like owerhede . wat tan' die geva[ I. 

0 Cekoe /8/kte van slagplang/ministwi 
(d] Selected aspel·tq of •b•ttoir Iminl.£.n (e) Basiese ©ple'ding vir 'aneelinge by "reekien"ums vir bas;eae 
te) Ba# training for apprend'em at regional bagi¢ trAM"g conrri oplei(ling 

Elke plaailike owerheidbehoort h•erbenowone re.n,te t. vir die 
Eal local authority should in addinon make arrangementa for ihe behoerlike indieng©ple'ing vannuve werknemen 

proper Inservie• trs,ning of new appo•nteeg 25 Die Inalituu¢ van./.rke wil dit g.ag bekleromon datn™ie· 
25 A point whith the Ingtituteof'rown Clerks w©uldlike t./reRs : dingender dienwoorwaarde@. lie uitbrelding van die pmen./ ler· 
that more competitlve -dl.na of gervi€e bioadening nfthe re•ULL •n:agebied deur meergeb.uik te maak van Nie·blanke·personeel en 
ment field by greaer u•eof Non·White staff and improvement of quil verbetering. wat die ..1 werkneme. en hi,[e gelalte betref deur 
titvand q.,«lity by trainung facilitie'i muitnot be'een 00 fact©!5 which middel van opleidinlageric-' nic bakou moet word a taktore wat 

on their o•. would ensble 'cal,overment I and and retain go©d op,1/ // daartoe @al lei dat plaaellke owerhode pereonee] van'n 
8:aff Whether a service will be magnet dra,&.in• and keeping itg staff goe@B gehalte ial kan werf en behou ne. Faktore wat ook grootlik, 
will depend vpry much tolon its internal organization and atmoaphere daa,Ice byd,a dat 'n planglike owerheid perionee] kan loken behou. 
and le prope. instruction and treatment of 's staff Group d,a· ;I die Merne organimie en 'tmo:fBer agook die kwmievan die be- 

€,isi. rin• [irgnnu•ed by the Inatitute of Town Cler!,5 have drawn atlen hoorlike ople,ding en behandeling van die penod. T,dm 00*pbe• 
t on w • .Irrher of,hortaming& in iDeal government -Mer. Thl,e •preking,wat deurdie litituutian Stald,klerke gerN]ix im die aan- 
cannot be dealt with comprehensively in dlia memorandum. but a faw dag weitig op 'n aantal tekortkoming• in die pim/0 -rheid'· 
should be mentioned- dien, Dial kan in hierdle memorandum nie 40®dvoerig op die be· 

trokke tekertkominga ing,an word nie, maar •n paardaarvan meet 
tog /noemn word:· 

8 .Buffirient oppe.unine, 'led for advancement 'Te min .......%.m.K 
M) Laek of *-te •niervi* t. ining far,Jiti. 0nd proper •if Iii> Ininmil•ndr indian•nplcidingsgrriewe en gebrek aan behoar· 

selectifin like personeelkeuring 
(Lin In9umelent recognition'iwn .qualification'andexper.'•cein (im Onvoldoende erkening wat hetref kwa]ink-H em ondervinding 

determini. ommencingsalarieg by die va#eling ven beginaalari- 
(iv) RE· Ingenoeparne aangporing v• werkn•men om hulle onderwy'· 

(iv) ok of encouragement •ffered to employee, . improve [heir kwatifikam e verbeter 
uentinn' qualifications 69 'n Werkne,re.Be vermo•ng woid liealtyd tot die uiterste benut 

I 61 

11:,imu m le I not alw8. made of an employee" ability lie 

C (vD Soms gebeur dit dat die begto br81,lkb- aansoeker nie •n 'n 
(vil reasm•n] Mure to appoint the beat available applicant to a vakature aangeate] woid nie Al gebeur d.t nie dikwe• nie, 

vacnncy Infrequent]y ag such en@em mayocrui theys,Ill do.· gebeur dil logen ditl€an die .eld v•n die ./.owerheld 88 
cur, and they do ineparable damage to Ihe reputa•ion of local werkgewer *telbare sk8 de •erollken 
government .anemployer Mil B,vordering w•rd te Bterk gekoppel aan sen,or,te•t 

(vii) PromDI' l tied too much to se'lly (wil] Gebrek san delegering Daar La 'n ne•King b> pl,1841,ke liwerhede 
om die bee pte 'elfs a• hy her(*ps'wallfikable• het, nu• met die 

(vili) I.ack of delegation There 19 a Tindency in Incal Rovernment n•r w,Hntw•rdN,kheid on gcs• te beklee om take 0, e> werk togwe respon,ibility andau(horltyrn th•aMAI. rvon whern hi teriein ult te •ner nie 
I ./ese]®ally qualified. to earl .ut th' ta. in h 5 sphril of (ix) Profe 5sionele men• be•tee . veel tyd Ban 
dut, nle profe-nele 

w.·rk 
(uu Profe-nal people spend too much time dolngnon·profeggion] 26 V,orn•emde .....ings is ./ nousto ver],41* •n the gebrek 

W,1,11 aan slitematiege opleld,ng in be.tuurswese wr 81·Tli,•r 11·im ;niel en ille 
gebrek imn ge[eenthede L,m kenng wai werknem- tyden' hullop. 

·46 All the abo,·e .orteuin Lng' Ire very c..ly related . 10¢k Of leid'. 0.... 'r.tle, toe te pas. 
systerna<Ic training in management A,r 'enier @taff ed Fietical 27 Di• 's dw mening da! di• wa. # 'u,8!e lit,21,1 •n *]. 
application of the princip.learned 'rough such trnining begruum wese nie aan die hedendaagse Jon g werksili, Jrer viwirgellail wiwd 
27 I , felt tha lutal government . not pn.jecting itH true and prope, nip. Alh,lewe] pga/ke Dwerhede te kampe het Jnet •Lil,imi. vail die 
imag' to the young work Bekera of *day. Whte Aorne of the mast tergendite prob•eme •an onB tyd. wat u•t . verntaule],kingNpri•888 
challen,ing problem• of our Ilme now from urbanlzation and have m voortvlnelr is die plaamhke·oweiheidsdienB in die ne v,In Jilng•ner,He '11 
be facid by local government. loal '*ernment Bervi. I .en by 6./dende r,]etine Die red® hier-r L, dat plglike 'iwerh•,d. hu[ 
.ung people . a dull routine Thle is 60 hecause IG€a•8•ernment 10 'elf nie laat geld nle, en 'le aan die proble.e wat 1,1111' 'an.k 'l e 
ger,ewc te •0,118,en ur die ba-e opleidln, van yakleerlinge * silwerd©ek en in die ppu"re tydskrifte publis,Le,i "riven nie. HIer 
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not a-rting ir-f nn' Ahowing Lhu ?rol•11'rn' 11 i' mckling (in In, diegebrek nan dieip,Me:©ort publisiteit v rdieple•,hkeowerheiden 
cinema ./en Ind in le popull mag/'ine; Th: lack ©flhe right v taak mor# rir 'I Inr.di•·e grondilag anngep8. word, byvoorbee]' 
u'blicie Ir [0¢81 2©vernment and m ta'k Rhoull be dealt with on a deur kon rolprente te ver•on met dletema - Pl•ASLIKE OWER· 
nationa] ba@ia. Eor in-Ice thr,}u•h ihort •lms with th® themi •SDIENS - - NUITDAGING! 
LOCAL COVERNMENT PRESENT A CHALLENGE I Dir werwing i•n 28 iplpiding.Gapermmrel virplnaglikeowerhed,•IR 

Re/ruitmentar.dtiainingof/,1/trirlr"igovernment.Rher'i.I ian• •n land@*ve probleeni Dit ls 'n probleer watopploi moet word 
a ....wde Ir/ble. Il i, a pr'.m which mUQt be 60[ved ]' 1./1 om d e vtnrTbebtdan van T>laaslike be•tuurswese te verseker. Wat die 
governmp,l ig '. ve The L[,lit[·d MI:liei.] .eeutive L51•mast hanirring ,!in pri,}ilrmo wat eie i,ial allr fif die m.,te pLaailike r,wer emperipnmi And 0uthoritative body in thr enuntry when it i·nmr• in 

hed' bet.f. . ilie Ve/nigde Mur.pa e REA'LU f dieliggaam met•le dealing wilh problems cornmon 1,1 nli or nin•¢ oca[ authoFitieR ]t is meeele ....1./. In ge.g Daar vnrd derhallp voorreate] dat die 8/bmined, theref•re thatthill.'Municipal aecutive.botld deal Verenigde 'unigipale Betuur imenq plaailikebestuu.@weme in dle 
-th The •Inwing aspects of the i·nff pr•blem on behalf nf •cal algemeel, 1,11ndal, skonk aan die vi>],onde aspekre van die pmrsoneel· 
government a9 I whole· p-oblee.·· (A) Theobtaining of clear and prmulnentluthorityfrom ihe Govern· (A) Die verk,gin Kranduidelikeen pormanente.taau.n•goig-orn 

mem #.gaid to theatened •e •f Non·W/te'.ro, goven· reer lie bIAnke9 L. die dien• yan p•Blike owerhed¢ te geb•Jik rr.Dnt.rvi€e .1-rt•theextenc#&/areemployedhy ten min'te t. die rrate wa· hu].r deur die :tant el statut* lig· 'hr Ktair and StaIuto' bodir' 
.mie ...1/ word 

(B) The'lirninalion of external ¢ontrol over the eal#rleR Offici. n (B) D e 'IrAkakeling van €k•ter/e behee, ©or de ulan.,se van 

Mcal government *enice on theground of the bad effect of the p» beampteg in die *like·©werheid@diens. op g-d daarvan dat 
-t enntrol on the image of the local AJthority * emplmer. die /* /heer 'n 9'tadel ke invl•ed np die beeld vandie PInaA 

like %*id • welgewer uitc•frn * 22*41=#R/=21•,•e== [CJ D.ed•Melling•an-el,ger,ewenropleidingD,>d.eterrei•lewat 
leal authonneg e..........08' of ....ciliti. 'Id hal in prag.al Ivan hierdie mem,$"Andum genoem wDrd - op die 
ing #h• right to .e them grondilag Int le plaailike owerhede f. die koste .r s©dinige 

priewr hydrn en d i .ir h,t om daanan Kebrulk te maak d)) The insti[unon of a local governmenl .fNary ..me Inder th' ED} D.einste Ill, van'n p'wl, 1/heid,6/unikema wa i deur die adminiatralion of le United Mu-pal Exeut*e 0,1 the ba- Vereri• Muniqpale Beitegeadmi,igtreerword, op die grond· et bu.ma,5 -11 Kerve in Inca] go,emrnent 80mce after comple· * *i,rshirue™ na die volur•ing van hu[le Dploidiog by 
tiein of thrircourg. p-le r./rhed€ la werk 

/) The giving of publici,y ·0 1,H'al livernrwnt and O Ung. ard {E) Die ve.len.ng van pub. teit •r plaaglike owerheda me Ike en 

achievemen[, in ihe fnrm I I Bene' . fil.leti hulp *iv w>50 van'n *nrt publisiteit@*. 

CO·ORDINATING COMMITEE FOR HIGH VOLTAGE KO·UHDINERENDE KOMITEE VIR HOOGSPANNING 
RESEARCH AND 'TERTING FAC[LITIS NAVORSING EN TOETSFASILME,TE 

A. The Inth meeting 01' the Comminee which vas an Inthrn·.al A Dle le.rd€ lillieing ran die Kom... wal 'l informele 
meeling. wn. hold ,/ Ih' Boaffimi•rn, H•nd amee. SCIEN.A. on vergaderin# wl iN 0ehi•u in dle .... ...loor, SCIEN 
10 Ma. lan TIA, op 10 M.1 971 

Die volgend' is b h®ftrekke wat Uit * Fgadering •orte. The till'win,•Hre[he main poin™ "/Ion: them•ing· he· 
a) 4pri il 

RESEARCH IN THE MANUFACTURING INDUSTRY '1) WERK'/ROE' 00/ NAVORSING IN DIE The w•king Croup repored,in 1. litiation exi•ting ]/ Ihe VERVAARDIGINCIBEDRIF Knuti African High Voltage Engineer ng Field withregard to Ble WMI:SEr,•f•r het ver·,I. *en oxir die tcie*tand wal be· 
reQearch in the manufactuii. L... The Committee ..1 •taim in die -t ihe .id·.Airikna,se fipld •f research 'Juld he •onaered in Ihree HooN•panning5·.ngenieur•,rebied 

wr nnvi'mungir die•e•aard,Kingqbedryf betref. Di'Konlitee i·lite' In" 
waH Un Ine!,In# ..i• ra•orw.MKweld in lie Alasqi brq•nu <,0 Appaialw. ReGearch - whirh •:as la.gek cDncerned w•th kan word: 

11-gn p/blen·, and /„crn ed out by Ehe minufacture„ In) Ccre!..p#n/vor,ing - -t gritendee]4 hehehwag met prin·ir•n!4 nn...robleme en diesulkes i, uitgever deur die haof 'h) Ph-mena Regoarch wHehw. clrifielvrelatedhibuMic VI'•JI. I.rq re,1..[1 
I> .) Vorskynuelnave.'-wal.•en•ntaanba...aw•· Materialor Procm earch in Relation.Apparatu0 qing wns - the Commille /greed .. .. approail . ..de Uithe c) Materigal el Prole,navorsin' met betrek],in• tot vari,i,]9 Inchi41,inl Appilin'119 *994,ciation, with n ew To 'roe,telle · die K ·imitee hit -er dat die elt,ihh•ing whal prihlpm areas exieted *in their wri•il· 

ler•e Nvwerheidime*mnigin„• genader word met die r{ A.erlve field@ dii[·]al. ns[•ste latterprobleemeebiedeinhulleonder· 
# p velde be/* 

m EXTE'NAL t....AT,ON AND POLLIT'll 12) Ul TWEND.E ™01.EmNG EN BESOEDEL]NG 
The gripe ill thi Working Croup was e. ded to irclude Die }irgtok uln h irdi, Werk,igroip is uitgebrn 'im meting val 
Ine,u,1.rernrn¢ f. radia in[erfer,nce Iriltage; and R.I.V s gr.ali rad·Dh·irings,8]wing& er. R. 8 Beine .p %rbre.ingBIL· 
im •ransmi•ion linez and ingu.atorg dingK e. ignlee.de. i, te •luit 
Cnn,iderati©n wag given [r, the development jy the CUR •f 0,inw·•ing i• (ink Pqken] alin die o•twikkelin,r. by die WNNR, 
©heupeornpact in.trun·.ent•t•n Tbrthe purpoweof monitor, v•]1 Ju,•4]kilnp n beknoine ins,•umeniennion 'n ™pg te hou,»r 
le•k- curre,·,1% Acrie ... 4.,rfare rif polh.ted in•ulators, lek•,mm• i,lidle opper...h van bes©edelde .b..ri 

a) INSULATION AND IN·TERNAL ISCHARGES <3) [SO],ER]NG El INWENDIGE ONTIADINGS 
Ir wai .poitec thi ././.- heing mod. b> the Itallwayl Dair / U'rdag gedoen U die €p•rwee vorder:ng maak met 
with ih• mirge tegcin0 of nrninr coi in/ali'n. hi•Ile gti•wi,gstoe•e op m•,to•.poeli•iolering 
Anfithri impre9[ing devekipment was the expan,ion of the 4>K n belan•ekkende on:wikxeiing Is d.e uithreiding = 
Fenm Paulr Reporting Sel·eme to inek,de dat€ fronn outside Evkon, se lut//rE]ag•kema u. gege*en,1 vivl Inde, mii,tm. 
i,rgan™81,]nh int, n grnflnrilimid Inillt reporting i,y·,tern in '/9|ul· in n ..ormil ft'.er/le!•el 

a) 'SCOM EHV ItESEARCH CENTRE /) EVIOM SE EHS NAVO[tsINGSSENTHUM 
Fam'g der™Kin to erect El iextin. 4·.ion at lo•he.U]e was Evknm . be,luil oin ·r ti e•stasie te Ro•herae op te ri, I 
confirmed ind the Committee init, rmed thai the main intere' hevr•tig rn lan die Kumitee wl berig dat die aandag vera• Re· 
%11]d be the ieati•©f tra-mi•I :inesand equipment Lp ti $ %] wees op die toeli van *Drengin•leidingklen twer#· 
.rrn vi)!lueN i. thi region . 1 1 rn kV. Ing it hy wte[Belip"Ing, In die oing"ing van 1 100 / 

H The tenth mpl,ring . the Cot /11€0 wa• hell, I the [Immitice I Di' hen.. ....deri. landle Kfimitee Is ge..u in die lomitee· 
r,*irn nt the Civil Fgineering Building ,•f the SABS on 22 Oclober knmer •an die ELvlrle Ingenieunwe*egebou van d,e •ABS. op 22 
./ 01,#fiher 1£,Nt 

Dio volpi n•r· is die hooft fekke viort,pru L[ende uit die verNadering 
The fill|,Jwini: Ilir ¢hr main point• ail@ing fr irn th,I meetirul'· m NAVORB[NGENONTWIKKELINGDEURDIENYWEI 
i / REAF,ARCH %/ DEVV,1.Oil. ENT B¥ ] NDUSCrRY HEID 

The An,miner neted ./ the variou• mdi•tria] 0•anis' 1)ie Kilmitre hot ga•tn<e•£•n, dat dieve,killende nvwerte,di· 
tions Bhoujd be cl>ntictid by n small panel and that ulorder to m #irip:genader behijort te // deur n /en men dal,orn 
makrinirial€-ne[ Ihe!84'hnicalwrB•ne] fri,maspeci•icin i,•raking le hewerk, die te'nieMe perionee] val n bepaa)de 
duilry n•uch aM. foreampl• '1'he AM,loolation of F.le,tric Cable n-·rhric -w hywjorbeeld die Ve.enigir.K an E:ekt,iege 
11401, facturen) be in,Red m vikit ·/CSIRandtoinEpeci ihe K. vorvaaidige. i gen,wn word orn die W./R te be-k, i. 
Avalilnbll /'ilitie. *d ¢, diseus, che po•'ibi]it' 0,· further die be*kikbftrr geriew, te imder-k en om die mr•mt],kheid 
re»enreh va,i ••idere nA.it•ing te beEpreek 
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(2) REPORTS OF THE CO·ORDINATORS m VERSLAE VAN DIE "·O"INEERDERS 
i•i Light-n. Surgeg ¢/ Werrlig en Stuwing' 

Dr Andriqi;n rep,)rced on the progre49 made at the three 1)r An' isim hor ver,]ag Kedoen i]Or di i ,©oruitgang wai b> 
CS]R il.1/8 concerned witi ligh:ning re.earch durnng d r rlrir WINR ...... .moeid init weer...a•orsing, 
the pal yrni On Ole que9tion of earthirg. Dr Anderson ge,hirp. i' Air ..lnpe laar Nemaak i; Aang,ande de 
rep,Drted le difficult. being experienced Ln obta.n.ng 1:wei#le van hemarding het Dr. Anderser. ieru» na die 
Miiqfacmr, eMithing Mitower, 5.,ated•n hill tom moi·ilil,hi' ' wnt •nderind word Dm bevretende be·aar· 

d 'r tr verk. vi, torings w.· op heuweitoppe g./ . 

ib) Sur,. on Sy,tenli (b} Stuwing, op S... 
Al .r-Lt Lwi) I ·(]print,¥r ..lets wrip in operation Op die .rin,hlill wa. iwee ko·o•ra•iewe skemas om 

meiguring MurgeK rm 4,AternA, ane at the SAR Surge Reeon stuwings op Melge]Q •e meet, aan die gn., eenaan die SAS 
* St•tion •t 0* ein and the ocher at Escorn·s ·619*in..*ing.ntrum te 01/.ntein in d•e ander 
400 kV •y•,tem at the A./ .lution :;cation aa• Evkom 8/ 400 kV St,19el te Appo[© Ve,9pre 
NEERI h•s a[•0 been ,a•led upon to undertake iu"ge 11 .... 
meastrernenr in seven induirrai! situation, where breal· NEERI 12 Do]{ aangpwa om stuwings:nee•ing te ondemeem 
down of rquipme. had been expe.Leneed in h·wl· nywr-bridqR•ngete€nihede waar bed/'rsteuring 
The Co-ina• •0 report chal [he :asibi.ity of rev,ew vill tirrKigrin• 'indervind i, 

ing the AF•,c *inn . medium ,[18. li,htning lurp llc K. ordineerders he,ookberigd. die.nt'ikhe•d vm' 
dlverto' INd been 'Ingidered ag a .ge number of dlver hergion, van die ipegifikasie vir medium•panningq weer 
torq had been dama. lignuwingsafeie™ corweeg is Aanmien'n groot getal af· 
I was recommended lat the extent of '.ge divert. Ipiers .dig I 

damage il' the re,ublie sho# be ascertained and step' nnr,r iq •1011 'n aanbe•eling .mank di• die om•·ang van 
taken to [leterminr 1111· caliqu and to amend the specifica hknde •an 81uwingBarleien in die Republiek va=gatel h, 
t•or . required h..rt " word e. mal,re/]. g.tref word O. dip ....ak las 

I 'll e. om die spelifi.sie te wy'LK.U.A nodig m. bly' 
(c) Corona and Properties or.- /1 1{Drona rn Booge,engkappe 

Pri)te™]r Hi·>in,inn prrqenEd fig repoit In :he work of the Pirfe•,ir Heymann het .> vers!. 00• die wei van die 
Comm]... 1. thi. tleld Irm,iee in d]. gebied v•rgele. 

fd) Ex•ernal Insul•tion and Pollution /] Litwendige [iola,ie en Besoedeling 
Mr, Revnders tab•ed hig report on insulation and men· Mn' Reynder' het '·.erslag :ir i•018'Le ter tafel gele en 
tion' ·h• lir,14[]r. which had ag.umed onsidenb e het gemeld cat 'n gesigspunt wat heeiwal belangrikkeid 
nenic=ma= Mtin •11 •'d i(] Inte.6 7- w(,itage' niingrnrerr hpt. ia die pr©bleerr van radi©9reuring,pan· 

d./re i•,·i·,1 hnrdwn ninge v•Tr-aA d.• i•]ee.derM en •erwante t•*ruNting 
. Ingulat./ 1111[[ P... Dillrharge' . .... van Gedeeltelike Ont]/dingg 

It was p•poged 'hal al] uqers of rotan. electrical Dear w vorrgene[ d• a. verbruikers '·an dr-ler,de maG· 
machinery p e,[•[c In Ihr en]Irerion of perfofmence jiniri, Inrimweik ,/ wi»emelin• val werkverrigting.e· 
data on mach ne iniulatini•vitems In Jseitn South Afrl,a grurns ri. m... LBoleri.le]Mels wa[ i. Suid·Af•ika in 

gehiuik is 
O,) EARTHING (3) BE-AARDING 

Mr. Middlecote reported on rhe work done al NEERI SABC Int M.dcllecMr het ver.1. •edoen ixir die n. derneem 
ar.' ESCOM He Ngge,ted [nni the 'ituatio, be reviewed deur NEERI. SAUK in EVKO.,1. My het voorgeitel da· die 
upon ihe return of the C.8 ! R siaff ruember enga:ed or. a liequand hersion •ed b, die [efugkomm van dir WNNR prrn 

nee•li• wat besig ' met Eludie ix•rqee 
44) PROGRAMME OF LIGEr'KING RESEARCH IN SOUTII ' PROORAM VAN WEER.GNAVORBING IN SUID- 

AFRICA AFRIKA 
'rhe .Sub C• mm.nee under th Chairmanship ofnr. Cane con· Dir Ordr"knmitee onder die wxirRI,ierGI,ap van [* 0•rte hit 
1 ..led to mel and ./5 p.vidin' a uspful forum for the . nirl wrgadering, -11„eiraan en hit as n bruikbare furum ge. ordinnlion of I. lighrning resenreh progra·n,nes dien u d e kn·ordinane vE,n die weerlignavolingsprogramme 

0) FAULT REPORTING . FOUr BERIGGEWING 
Mr liandalliner!,[irE·•lfuil,iresrnri,gmiwii£Esr'rhadil Mnr R•cal] het gemeld dat o navorsi'KBgraep van E-m 
vegrigated th· ;irli],(ixed /•m. wh ch waiqmlnhlo . E-m €be vnoigeste.de shemi ondersnek hit wat 00,kik li wr Ed,om 
reqarements but could, with amer.dmenti. be suitable for srdop[.maardrdit melw».. .....weemonlgege· 
84·eeplng dt, 'lim lhe various municipalitie' wrri ynnnI' dic ehkillende muMi,u,0liteite te on,vang 

(6) CO·ORDINATED 'CHEDULES: REVIEW Or /, RAAMCK.VATTE OPGAWES: HEBBIEN,NG VAN 
RESEARCH AND FACILITIES IN SOUTH AFRICA NAVORING EN HULPBRONNE IN SUID-AFRIKA 
The Cammillul• fil,•,4 thar Ihe .ched,le, enntained much D e Knmitee hat ./angestem d.: die i,Pgawes I.Le waarce· 
valuable infilirnnii€,9 hoth in regaid to regeareh being under· ¥0]le Ln Nt:ng heval, heide ret betriliking lot nav,]rning wai 
taken and 'h' H V f4011 ties ava Imble, and eap-].¥ with ,Inderneem wi rd en lor die H.6 geriewe be# .r, manr i. 

re'Ard t© th' lig:ing . publications anc p•po•ed that Wlder .Bonder met be,re•ng tot d.e [vite van ge•kr.fte en da. im 
p....1.d be given .the ava [ability i. /.se reports I)... dot meer reklame gemank word vIr de be,ki],bear· 

Id van hierdie verg ae 

(7) SYMPO•IUM ON HIGH VOLTAGE G) 8IMPOSIUM OOR HOOGSPANNING 
Pmfugir Hew-m ref>[,rtirl #Imt thr SAIRE had de¢ided . Pi, ifirimfir Heymann he! beri: dat die SAIRE bogluit het Drn 'n 
arrange a two™y 4yrlingium i. high vo[,age re,earch and tuie,®ing simpo@ium •p Hoo•pnnning*n•ve™ing en - 

developme' in South Africa on a date to be <lecided wil(kcling in :uid·Afri. te rel op 'I ... waarnor nol 
besluit mil word 

n C PLOWDRN 
REPRERENTATIVE/VERTEFNWOORDICER 

SOUTH Al·R/]AN ..FC™(I.YTIC CORROSION QUIn·APRIKA"SE KOMITEE 'NSAKE ELEKTROLIT[ESE 
COMMITTEE VERWERING 

Thi lieventh reeting of Ihe Main Commiliee,va. held in.Johanne,· Dio •ewende ver.der ng van die Ii,ofk<>inKee .s te Johannesburg Ke 
burgon 5 Sertembe• 1973, whenthe followingmatterB h(u Kip 9 Mep·imher 1973. waa, die volgende H•ke wereciscu'Ked . bespreek ' 

11> Trchnical Reports •I• Tognluge Ve,•lae 
Th' Ch.urrnar M ated tha[ Technical Rel>(1•tsN083 and 4 hadbeel Die Vori.i·terd •en •erslagdat/egnie•e Ve..&..3en laandhe 
Nin· •,i mpmherx (if Ini• Rel:i,ini][ Field Com mittees Eringthe pal lede •ar. die Mireekikomitee. 0081uili is le•Ilirende die argelupe 
year Jaar 

(2) Regional Field ..mittee, (2) .el{Q]comite- 
The rore-·.Iative of the Wituatergrand and OFS. Regonal Die verteenwoordiger van die **ersrand en *[we 
Firld erin'.niti[·r•trite• ma·. notwith•[andlng the ap-1 made Streek•konr./. doen.er,lag (lat, L.1,4,1.vie i,in die opioep wat ver 

Inal year to the AMFU t© 8-41 ir eiguring thai local authorities .e laar gemnal is nan die V.M E 0 om le help d. plaa:hke 
lie made aware of Je exiqtence Ind furnionb of Regiona] Field imhpdo hewlis KemaA word van de be,1/n en dip rol van 

Ele€tmlylw Corms,(in A Irmilteel the•e had been ittle lekqkornitea reaaion I.ke elektri>litie.e vprwering, w. daar mil 

fmmkulauth,-eginthearea©overedbvhis Committee. hwas re•e van pl•like owerhede in die gebied deut . Knmite€ 
th'.thre decided 'hah fill trial period ut one year, 11. Commit 'Irk .arom i .ar ..,1,1 dat vir ·n t.1. ty'perk van epn 

tee would ' ix, Town Clerks 410, a] authonties -th api. I mar, hierd e K©mike aGkr,f•.• van d.e notule vanN> vergadering' 
the inioute 'r it etin• for circulation to the.r nn' respective Minmklorke v•n plans!,ke owerbede sal voorsien vir ver· 

[inginming de,] irtme,1.. gere*an hu][e cindorskeie ingenieu™afdeling&. 



ROODEPOORT 
ENKELE MYLPALE IN DIE ONTWIKKELING EN GROEI VAN ROODEPOORT 

0 1886 - Hoofrif word deur J.G. Banties on,dek: 

O 1887 - Roodepoort Florida en Maraisburg cs dorpe gestrg; 

0 1890 - Spoorlyn vand Johannesburg met stalin op Maraisburg, Florida en Roodepoon geopan; 

0 1904 - Roodepoort ie Nivnisipoliteit geproklameer; 

1 0 1910 - Elekfisiteilsretikulasie 

1 O 1931 On,dekkers·Gedenkhospitaol geopen; 

0 1946 - Ricolstelsel vir bele gebied ingestel; 

0 1959 - 33 000 Volt elektrisiteitskerna in diens: 

* 1963 - Diamant-Jubileum. Nuwe Wapen, Nuwe VIag on Ampsketting: 

O 19 - Volwairdige STAD 
n Tiodese jonie""'e;n -' van Roodepoof,3 10'eporke N 'Dia i op die "fide·me'i g®neem en 

Mo• •ie *## ve wa• die Worp I inwonG.s bync by •ul •ooideuie h;ed 

1 town to live in 

'n Dorpom in te woon 

ROODEPOORT - 'n Rasegte myndorple met'n be,ke,e bestaan w net 25 ioar 
gelede. beslaan vandag n begied van nre m,nder nie os 148 „erkinte kila- 
n,eler 

Indien die huidige groeikoers gehandhaolkon word, sal Roodepoon n 
1980'n be¥©lking van 80000 Blankes h@, in 19905-/ 97 000 Blankes en 
117 000 Blonkesteen d e iaor 2000. 

Bogenoemde groei is feitlik vereker cangwen ou myngrande beskikbaar Oncoi•Ae•e'Ymod,injibr¤riesin•oodepooi, di,s Counedp,JJeyloiupp 
geword hel vir Nywerheid.gebruik Roodepoort ts oak be,onder guns g galee 4 in ' le'led' I i. commull Thi i. po... th. moslimpol- 
ten opsigle van diansteterwyl die Suid-Westelike Bontoadorpe 'n onoortrefl•ke ie¤so• w# so mon, ..0 from . Wi•wa•en,•. A- choos. 
ar6.idsh'oni 6. Rood•000.1 a le,• heme. 

During the p ost financial year the elactrkity unit coniumption increased by 
13,35% whilst rhe •erage onnuyal increose of the post 10 years was 10.25% 

Thi, yearten/ers forthe main supplytothe Northern areas are being colled 
for. Th s main 6upply cons,/s of two 88000 Voll cables,hrough the centre of 
Roodepoort to Klooland 01 Iwom where distribul,on will betoken furtiler at 
33000 VOIl. 

In 1973 - 299 258 u nits were boug ht,hil,1 le maximum demand was 
67117.7 kW 
66 



ENKELE MYLPALE IN DIE ONTWIKKELING EN GROEI VAN ROODEPOORT 

0 1886 - Hoofril word deur J.G. Banties 0/dek: 

0 1887 - Roodepoort Florida en Maraisburg as dorpe gestig; 

0 1890 - Spoorlyn vanal Johannesburg met stasiei op Maraisburg. Floridla en Roodepoort geopan 

0 1904 - Roodepoort se Munisipal lit geproklameer; 

0 1910 - Elektrisiteitsretikulasie: 

O 1931 - Ontdekker,Gedenkhospilaol geopen; 

0 1946 - Rioolstelsel vir hele gebied ingestel; 

0 1959 - 33 000 Volt elektrisiteitskema in diens: 

* 1963 - Diamanklubileum, Nuwa Wapen. Nuwe VIag on Ampsker,•ng: 

O 19 - Volwaardige STAD 

A tOWn to |ive in 

'n Dorp om in te woon 

. 

de,004 1•1;Cou•2,/p/*pp 
rhc, 8 poisrbly,he mei,I»oi,a•, 
#he Wi.ate=.d .0 •hoo:. 
Iheii hern. 



it mai be noted that the Field C...... thrthe Cape Wes·.rr, bit dill gelet te wurd dat dic Etreek:.m'ters /1, d e Vip'. 

Cape Narthm and Na,J Region. m not eve,lencing this df· /8ap.e, Noord·Knapse el Nata]Ee Streke ate hie-die Ir.Dielikheid 
Ilcult¥ IN]•|rfUr[' I 

(3) Cod. of Practice (3) Cebrulk'kode' 
I P.>pn.ed SABS lie . /.ice . Catbodc Protection of M lorge.le KABS·kode . die latodase Be'kerming .In 

Rter[ Pip'·]Ln. Rtanl·,vplyne 
P.g..AS im thi Cle .4 beer 91* fult it I -pect. that V•deri• me, hierdie kade w• 4¢adig, maar dit word wrwig 
-rk wil be <empleted b¥ tho end <]f 1973 or early in 1974 dat die werk teen die einde van 1973 I vropg in 19 4 :01'0©i gal 

M, 79•po,ed SABS Co* . Practice k• .Ihodi, P•©Ieeti. I 

Bilii[,d Xlruc•urr• ILD Voorgeate[de 'ABS·kode vir die Kilodiege Re'kerming van 

Thi«ade has been comp eted and, after '•anslation. it willbt Onder#rond40 strukture 
circulnted to the rel-nl ©™aniiatinn• for commenr lierd...de .'voltooien, . vertal.ng. sal •Lt verprei word na 
I wal pointed ou[ that, 'thotigh lernunc had been .Ke' 1/ belanghebhen,le in9[an• wir Uommen- 
'he d•afting ©f •hiB Code of ihe 4©uth Afrian Electr,•Iv·pic Aand. iBdaar•ip,evestigdai, alhoewel hy •iropg•el vai hi•r 
Co•ng,•9 Commttlefl i>f PrAct,•e For Cablesand Pipe *ode rekening gehou " val die Suid AMI{Gal. ./miree 

Beite,i. H••, Ime• Cro-g 11·acks· 5 AECc,1 ". rhe eniss· Nke Evek<, e•e Vereng 7 ,.Oebruiblode v•r J•abel 
ing of pipelines hid not been cor..Idere' It was agreed thal el P.ply,w w. onder Treingpnoi ¥ne dei.rgn,In BAECC/1"i iI 

thiq in• a. rhe pi N "tx I ineorp-ting a enif ir inde derorg:angv/n•p•rly,elicinaggeneemni. Daarissnam 
should hr talten Up Wirh Lhe SABI Me'im da' hie.le Rowe] . die moon•hkheidom ·n kleurkodE 
The Chairman atated that whenthe SAIN Code • publiahed in te lyf, met die SABS he'p•eek mmi word 
the Commi.. .de NG. SAECO[ refer•ed '© above would Die Vocnmer. dat winneer die SABS·kede uitgegee word, 
/11 aw. €18]dicK-Liregek,+Nr .«ECO,/1,wr.Firn'hie,h.vr•>. 

1 Ve.·I 

Ni AMENUMEN, TO THE CONSTI rUTION (41 WYSIGING VAN DI GRONDWET 
The prop'll, made.lhe Silth Meeiing 'the Main Committee Die voof,-1 wn[ im dic /" //ndering,an dir Hoo"mitee ge 
that *ing, be held everyi•o vear, IM.tr,]d of annually r(,ceivod dipn hel. dint vi'rl,Jiderings i,1 nm die twee iOAT gch,iu wor• ir.•trd. 
further con@ide,»tion !1 war. demded. 11(,wrv[·r, that Ruch n step Vnh iaarh'. M verdee nandng Meniet Dani IR r,Tte, beslilit .t 
would not be in the beit interel,t of the functioning •f the Com· 6nrallge st,]p nie in belang /1. 'ie be,te we. van die 1.litpr 
mitte. and the prcipoBal was not .dopted sal wee, nie en die voorste] L. nie aanger,eeri n e 

D I. PLOWDIN 
REPRESENTATIVE-VERTEENWOORDIGER 

Mr D.C Plowded "hanne'burg)· 1. the iep". my pubhed irideie:nng.mein,Obeingandinoul,!lrs!.ar 1-hinkwehadabout 
reprlon 'he wi,4 of [he Technical Sub·commiare. I have pointed out a ..L p.§5 1/ a ..r> •hfirt timr a r.atte. if twi) or Lhlie ye r. [iur 

that •he Sub·committee fe. aher examining /]l the bad neu·2 they ..re went up to the order of 904, and we ve mai,tainod •ha• figure 
e•uld think 'f, that we 'hould Join force with the Training Committee o,er • large number of ¥e•,9 
which *g been itabhhed by the Institute of Town Clerka with the I must 'trm here t.,at elen althol' we muar got peop)e thrrill 
ble•Ing 'le U M.E. trade testing, the prime purpolle ofa basic training contre lito pr©duce 

I wrore th' report of ! think, the la:t meeting of The Cape of Good artisan• not t© get them through a •rade test. that's purely coinciden 
Hope Branch, and Noale miggi•ing, were expreg•ed tim becallie Lhey tal Therefore. Mr Fre,dent. Iwould liketo ream"re the/ape of Cood 
said th•t E. memorandum drnwn up by the Inglitute of To• Clerka Hope Branch tha• we're not goin• M Jreenuridentily· with Ihe In.titi.ir 
nfeirld '"' ry,» of ategary d ira.ning and didn't just coneen of Town Clp,6, I hey have in fact referred to the ne-it, for training 
inte i]•rl 1.•ining eent./. not lit 'le but if .... [hiee or lur 

1 ....... lie the latemen./. [..e ... previou•1·, on ./.en·t anrth.. add to that but as a point of /:re•', [ larn' 
other oca.- The AME' ha• no authority . compel loca1 yester,ily that of the fint sil Bantu e'ectriclan' we put up for' ./de 
authorili. to contribute to the col of ..b]LBhing tra•mnit eentre,. test t. / them pasaed their trade tel 1 und•r•tand that the tide 
We have no financial rego,lices of curo•,tha •[1 p•rmit ug . do th•. te' WaB drawn·up by Mr Hare'' Ir.niiation t. the same Btandar' 
Even if we could *stabliah ...8, we would ha. I great deal ordif· tha' ia applied . the whitpi, bul the tel tgelf - r[Inducred hy tne 

..in t.ng w .minigre,rhes®. .•he...of iheitsff. ron· Bnn•u Edur•!ion Drp•rimenT 
t.©]lini of staff. and its for thege rialon' thac we have reemmended Ths¢'• an Mr. Premident The ather iwo reporta • at ! have aub· 

that we jom feiceg with the Initi[uteof the Town ©le.11 I think eu, rn· mitted - ··High Vollue Regearch ' Ind ·•El.mlytic Carrosion C. m 

ved-* /ve @hown thar if w. wan[ to tra• ortiian, adequarnly we mittee" I have n. further comment r. .oB' 
do need hakir training crnt- The example i. .lohann.bul where *ent: I have n peport here thar kaBBUbmiaed #Mr Fra9eron 
in•tial]> we e.abli•hed & irainin• centre with no thought of putting the activitie• of the Nati] Eleetinlytic Corrosion Regi•nil Fle/Com 
people th,-g' I t.de 't we waned co prodil¢e .ti•na But the mittE 

NATAL ELECTROI.YTIC CORROSION NATALSE STREEKSKOMITEE INSAKE 
REGIONAL FIELD COMMIMEE ELEKTROLITIESE VERWERING 

H er .0|N I v ver.10' I./gaande die bedrywighed. van 'D©ierm/[de 

1 get fint bplnw my .purin the activities lilli above Com./. Kirn,iergedur€/ae .97 t. 

durin•197• Die . e Stipel•kennitee bpitaan Ii· venernwi•>idiger, vn, dic 

The Natal Reenal Field a}nruittee comp•ea vi,Ig,inde(,iminisi••le• repreBentatl•06 of 
the followin,1 or•anumtions: Die • A Sp.rweg administra.e · 

Mouth Afnean Railway, Adm*/tion Die VereniginK van M JniaipA]e Elektri•ne [•ondernornin1, 

A-**iinicipal Efecir #dertakin,6. Ii, Rliek•r•gr•r·••si,Niniening•ju•rn•iw;ie 
&**immiss,• Dle Alrixaan. Sp•Lnl:stowweenChem...N»wihodeBeperk 
Af•,can E!•pl•'giv€* and C4emical Irdust. Ltd 1•Ir[•epar,enirntWI[erw•ge 
ibeparlment,)fWater Affmir• 1)ir 4 A €·e€/1,(in] •1 ie en CA91.(]ri}L,ragie 

*h Afriran./ .•d (;ageorp.,ration Dic Verweringsbrher.groep van die Olienywerheile 
Oil induNtrie• Corrr,•i,•n C•ntr•,1 (iri,uii Fuel..w. FF] 

F..1 n. SFF, Ander belan,hebbende [igeme. 500 bynorbee d Coriec rEdmg' 

Orhi·rrntere*•dpartiessucha•COk'fECd'5]1.11 4]aDattended .perK. hel nek part¥ vergade r JnK€ op uitnodiR,ng *ew.. 
Mimemperings liy ...irin Th[ huidige amm[Irners i 

l'heprgm mficehea.en V'-,Ter - M,r. C R €•,ffari R A €T»,m{•E• •le· 

C•sirmHo - Mr e It.Staff•,rd. S A,R .Bk·Van,Bitler - M,ir DH Prrisrr VIEO 

bepuI> ( hairman -Mr [•.H FrA,er, A.M.E U Ged/rende die ial i. twee ver,:aderin' gehou e. we] op 2 Mci 

I.fim-,ing!, wmheld 'i... vell .2/ M. 1973...7¢h 1971 en 7 N ivemher 1873 By hierdie vergadern:, ': 'n aantal pm 

No¥embpr. 197·. 'fe,1 a number m prm*ma rell,Ling . /|earn/TIC ble,ne wo, m et d Il• elekt •i,jj·le.D w rwai,i,w van Jinfl•mndse , i,·lil,Le 
. .r*ilin rif hilried 4-oes and struu,Ir• w•re d,Mi Jh»I n™tual eli .triktwre verband hic. ir' wed'Nic.2 59,4 drp[ beR,preek rn i] 

advantage and, in iume came/, 8/4//orily re,ohed 4ommi,e go••Ile. 'ievredi,end <ii,Me,I. 
Ain•in. the. Hier£in£Ier wJ•• die vi,1'de were:· 

(al lie A.3 en C M le ..ply/·be:kermingndienste. Umbogintwint 
'AE ICI Dipeline 'i,Motion .rviteh Umbogin™vin (6' D ie Streek,waterand van Amanzinntoti se py'lvm - 16'ping"·heL. 
46) Aman,Inwi Ilegional Water Board pipeline: ]s pnp Hit' -18 

* 



(cl Depenmeni er WaLe, Affai.ian' B©Fough/ Newonstle.elinpq (r} i}Irpvphne wan die Depar.me. Waerweseen die Munisipaliteit 
in h·lewrn/11' Jirpil N•wenitle in die Newe#]e·•ebied 

(d] P.D Ing.[l on. ]@[ard View. Durban M) P rn D · ir•tnllaile Island View. Durhan 
•e) C.·0•th Housin' Scheme. DurbAn . Chn™w,irth hehUi•inpke.n. D-an 
I Eal.. . e'.trici. gupply :ygienis <9 lip -Tding ,an clokr.•ireit•oe.ieni,giken. 

'['ochnical Reprirt No 3 "Cathodic DiEbonding of pipilineA wrap Tegnicir Vurad. nr .3 i,ent},cm Digbonding of P pelines W.p 
Ping • rili hri, ]1 Repr•rt No 4 4 t= ri.[ir,it irsT methodi . pir,r er,Tegnie. Ve™lairri 4„&mpuison of test methods Wascer 
/•rUill pl[·cirl' Ilron/4 I' pipe i•12' hair heen made tain eleenc .rengt., of pipe wrapp,·" i. aan die K-,tee be,kik 
1,•Ii,hle in the Committee and proved orinterest. large•ele' in,pre.sant ge'ind 

An R Al' repirtheaded Basic requirements app.icable.all nel I VE·,4. viln ./ 4 A K.>(inver velitel.,Basiese v.....van toe 

%!·rvice• -,ing the Administration's Petroleum I'roduet• and Crl,de •Sqing,Ip nlli• m]wr di[•nH•p will dif A•rninistrasie 9e petrril en ru· 

01!Pipelinea' 1·.been™5uedti).Committeemenbers Ac©py,I ohe·pyplvne kru19" ™ 8an alle Komiteelede 65kikbaar geBtel n Af. 
hAng eir¢ulated t. al] A M E.U. .ata' Branch) rricmber' fur Nkn•,innivnn w,ird wr k(immrnninr n• a le lede van die Natalie tah 
currimi·,1 Il i. undergccod Iha• the SABE has recently been re vn. dir VME' omm•glilur. Inar word verneem dal die 'AB.S 
9LL,+d r. The M•n Commi,tee to inco.porate these requirement' iin la,gs de Jr di€ H••f Knn•itee vers,Dek isom hie•ie V€•eiste• hydie 
into the Code of I'ractice for Cables and ..Del- Crf}Ksing beneath Cearuikil,ode u Kabe' en Pvplyne wal o],de 'pooF]yne deurloop 
knilwr¥ Tracks whieh i. ilndi·r pre[}arnli,in hy the Bureal It •s wa[ tang deuidie Burl vne,berei word, in le ,]Unt Na my memo, 1, 

ae#. il mY view, thal at' AME' Bra•ches •hould have the dt nood-klik dat /]le VMEO ·]ede die..enthe d ..unmlet 

opper.unity of examin. and rn.menting upon this document wore om hierdie dokument Ie beBtudeer en kommenlaA. daarop te 
hrfnrr finrilisallon leweT viwirdnt •it grfinnl Reer wrir[1 

Adthougr. no electrolitic ¢orromion problen• ha•e been submitlea Alhoewel Keen elek·rolilie,e ver*e.ln,Eprobleme deur led, •an die 
to ihe r,in,9 tre by riemher; nfihe A M E U {Natal Brinch),1 am Natalie tak van die VMEO aan die Korni,pe ve,ji,el& ia nie, 18 ek 
Imisfipa ihnt represenladon on ihi, body / benefi,ial. Copie• / daarvan nortuil[ dat veleen,•eiginK in hie•le liggaam wol •an 

mini,Ing of mectings are circu]/ed to al Branch Members tok•hei waame iu Afikrire van die notule• van ve,gaderings wi•ra. te•ame 

-rhriiher•lovnntpublicat•>ns met miler v,·-nntr Dublikagies, aan allo taklede ainge@ruur 
DH. FRASER D.H. FRA™ER 
REPRESENTATIVE VERTEENWOORDIGER 

7....Ill'll'll 

M. DH FRASER 
City Electrical Enginee, Durba:i 

Mr. D.H. 1,raier (Durban]· I hale Niated in the report whar has held only twice ayear i,LI they areNervmga weful purpoBe and they 
trangred m the p00•years in thisiphere Therneecin,9 arp regulailv lir• Lonlin,iing 

CAPE WESTERN ELECTROLYTIC CORROSION WESKAAPLANDS' STREEKKOMITEE INBAKE 
REGIONAL FIELD COMMITTF.F ELE'TROUTIES' VERWER]NG 

Mr....ent [ regrettna·myreport.litheA MEU'@rep.•en Dit spyt rny dat myver.]ag - die V M ..0 ie verteenwoordiger in 
tatlve on the a®ve commlttee, wai t(» I. for circulation I -h, bogenopmde komilpe. nie hewds ze.eed wai om ge,dilluteer le word 
huw.er to re.' thot the Cape Weitern Electrolytic CarrD,sion nie Ek wil epr grnag ve™lag #. dat die W·. aplandae 6treeke· 
Reglonal Field Committee hal, beer. molt active doring the past year kom•lee inial ElektrD]Ltie•e Ve.werin• geduiende die ia. bale be 

dr,·wig waa 
Meeung,i a•e bed quurterly und,·r 1110 m« a]Ae Cha•rman>,hip of 'iergaderings word kwartiallik,L onder die uiter: bekwame voor,11· 

Mr H I 61]mour ufthe Cape rm.1, electriax departmenr Mettingh ter,kap van m•,r R R Cilmour van die Knap„ale Elektrigite,1. 
arew•[l atlenill·,1 lind 1,0,1•Giepre•ented include,he S A R. Ill [n ,departement .hou Die•ergaderIng,wordgoed b>gewoonendiehg· 
du•try Corro-n C i•tral Group. Eleetri¢lty Supply· Commision !:ame wat verteenwoordigers 8:uur sluit in die S A Spoorwee. die Yer 
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G P.O.. Cape ... Cape Tarn City Council. •Chemica] B.n¢h). wering,beheergropp van die Olienywerhe'd, die Elektrisiteitivoor,ie· 
C.R SA NI,vy •nd of cniine A M.E [I ning,kommi.ste. de H.PK. Cape Gas, die Kaaratadse Stader/d 

Problim@ related toelectralyt•ecnimninn and, In pnrtie,]laronth•{lie (Chemniese ./ 'ie WINR, di• lA. Vh!' on nauurlik dr 

prot+tien of undeiground merviees are liecumsed, propoeed..lutiona VMEO 
conBidmd end re@ul™ nhtained, R•ly•ed. Be•prekin•word gewy aan probleme %81 •erband bou met elektro· 

All AME./ membern lie el,eni:,aged tri .dvi• their Tnwn litie'e verweing en veral die katodieae be/,ming un ondergrond,e 
Inginier, of the enatence ' the S A Electrobtic Oommi- nnd. enste ./rweging 'Drd ./.en lan ....8te]de op.Bill en de 
pa. on their .m,ion problema to their rep*.18*on the Com· re91,1fale wnt verkry i. wn,di iDntleed 
mittee Alle v M E 0 ·lede wcrd aangemeedig am d e beataan van die S.A 

Thi• Field Committee i, particularly indebted to the SIR who. Karnit,re.insake Elek./19/ imder die mandag .n hui Sted,inlenieura 
begid,8 providing the ne¢e'Gary »e¢retaMal •ent¢eB. I. proviae the te ling In om hui verwaringsproblem' aan hui verteenwoordige. in 
venue for •he meeting@ die Kamitee war te 1/ 

Die Xamitee is veel dank vergkuldig aan die S A. BpoorwBe. wat nie 
alleen die n©dige Sekretailete dienate verikaf nle. dog ok die ver· 
gade.]ek vii dle v.gaderin. begltikbaar 'tel 

KJ MURPHY 
REPRESENTATIVEAVERTEENWIX)RDIGER 

Pr,ident. The S.A B S Progre,1 Report of 1973 waB subm•tted by 
Mil'te• 

S.A.B.0 PROGRESS REPORT FOR [873 S.A.B.S VO•DERINGSVERSLAG VIR •971 

1 1.8,0 ple.ure n pre,enting ihe prog.. report on the 8...6 Dit is vir my I gene' Im die vorderinlriver,14 van dle S.ABS 
Technical Comm•tte. Mueh work wai done and .n aome caie, no Te'niese lomitees veor te 10 Heelwat werk ig gedoen nieteenataande 
meeling were held, bul if Youreadthereportcarefullyyou will notice hale van dle komitees nle Redurende die jaar b/engekom het nie, 
feA!1On• the.efore maar &9 4 die ier,Ing lee, gal u sien dat daar '1! bale goele rede v[•r 

Ple• se nfite thal the editing ond translarMn fif n Ap,•lfloati,in toke, 
a li p. Ride.able ti me ag well 80 the time it take.0 00 through the Kenri, Incet genpem word dac ba.e tyd ln beglaE geneem word met 

n]91rli ton rourine before iti,approved by the S A B. lillii[ die -©di0ering en vertaling •an 'n spesitlkagic vi,nn9 .rem dit 'n ge 
ntion ig to be made of the mepting hel. In the 'Clompnot r·,lime tyd es gevalg val dip .minist.tiowl kanale %/ In 'n .... 
former Sub•ation@ for I. 1/ Public Are." specification. kaMLe v©]g voardit dit deur die Raad van die 8 ".S goedgekeur 
a number of comments were received. 1 wiNh / thank all w(]ril 

e00. individll/19 85 well /8 brnnchoB lif tho AMEC far thoir U landas word geve»lig op die ver.dering wat gehou is nor 

appfee,ated enmmen' Kenipakle Traniormator Subitanale@ vit gpbiulk l. Cpenbare Ce 
ay mentli• that it waBd•·ided thal tho name nfthia proiert will biecle ' na untvnnKE' van .ommentaar wat or,8 90 wy[i] lit alle 

. futurebe M....6...Ing 0,•rdeontv•••ghet 
IneonclusionIwightnchankrhemembenoftheAMEU foitheir Ek wit alle mitan».die indiwidue lowel 8. alle takke -/ die 

•upport and hard work during theyenr.In particular ! w.6h tothat,k V. M,E.0 bedank whille kommentaar Ek mag net nom dat die 
..All per@on,01 foirheliguidaneeandverygood-rk ],Aam ,•Rn d• priurk in [1 E• Vervi)[g Iwki•nd •Rill .tann an i,M:ninlimr 

Sub ta,ieB ' 5 

P J BOTES Teraf•Litm,fwileknet Kraagaldle,edevandie/MEO. bedank 
KOORDINERENDE VERTEENWOORDIGER vii die Dnderateuning en hRede werk Necturende die argelope 180, ' 

CO-ORDINATING REPRESENTATIVE dir I,es,•nder wil ek dw .gf.e[ va, die SAB8 6..lk 'ir hulle 
le,din0 en 0nfiewerk 

F.- £'*41 4 

MN' PIE' E.TES 
Ialiuit,i,nes• SM.......= Roodepol 

till 



Die groot oortuiger. 
U kan vir voornemende kopers se u produk is 
goed. 
Party sal u sondermeer glo. 
Meeste sal nie. Hulle moet eers oortuig word. 
Die SABS-merk is'n groot oortuiger. 
Dit oortuig die publiek. Hulle weet dis die merk 
van gehalte. 
£•A Dir oortuig die owerhede. Daarom is dit 

nou as staatsbeleid aanvaar om 
voorkeur te gee aan produkte 

wat die SABS-merk dra. 
Dit oortuig kopers in die 

buiteland. In meer as 
70 lande word die 
SABS-merk 

-0- aanvaar as bewys 
dat'n produk aan bepaalde standaardspesifikasies 
voldoen. 
Dit is maar een voordeel van die SABS- 
merkskema. Kom gesels of skryfvandag nog en 
ons sal u vertel van al die ander voordele. 

Le s, Merk van gehalte 
• Rigunavracaandi/Direkleur-generaal, SAHS, Privaaisakligz, Preloria. 

vzamm 
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V.M.E.0 VERTFENWOORDIGTNG OP R.A./.8. TEGNIESE KOMITIES VORDERY•:GSVERSLAIVIR 19,1 

AMEU REPRESENTATION ON S.A.8.8. TECHNICAL COMM]TTEES : PROGRESSREPORTFOR 1973 

S.A.B.9 VERTEENWOORDICER VERGADERINGS 
VERW REF INDERWER?.11'LE VERSLAG/REPORT REPRESEN·rATIVE MErnNGS 

NO 

Keunng en Inet©deA •an ondeding van,ollede brana,tof IT Ste¥.. Geenvordering 

Sampling and meth™IB of a•alysiB of solid fuek Nop•ogre.G 

15/11/51 Die bev- I,1 ng ran a.meture man die vaste drantukke. H J .Bruin Spesifikasie word ge,-leer vir,•Mege k•mmentaer 

Thicnnnectien of luma,aire, M their suppoling fixtures Draft li•ficati•n w•s cirri]1./.ver,Fallf{,r rommen' 

16,9/22 laoleepolievirtra/%,mator•enikakehoe,•ting. V A Raynal Twee Goeie vnrdering 0 gemaak Finale her@iening Bal gedeen word Bodia 
kieinere pmbleme wil * n ve/0nr'.er vn' tr•ns.rm. re ge 

InA,]1.ing{,i] fi}rtrnnsf•rm•mand switrhg•Rr 01•per L5. uitgest•k i, Na an•andeling hie•an kan die proiek as 
afge•anoel begkou word 

G./ prol....de F./ revigion 'waitin' .art/g up of minor 
dimcuMes brought upby' manuf•tur. ortrs//ormers after whle' 
thisprlect appes.Tnbren..1/e 

15/14/1,3 Trak6.eliaterve H.Barnard 

Trnrtifin R•tir• 

1•/14/1/4 Treinli:ba•ten·e H B.nard 

&1nlighting Rn,terles 

]&01•'1/5 Vist. Battrly, H.Barnard 

S•.iti[]naryB••1•ri•I 

..* Ve'ligheid vanelek...toe@./ C C Ther-n Virr neur]„Irn' van le. 

Sta•ding advison •mit•ee on elec•ric•1 sa fety Fi,ur C•nlin,li•Lis 

tA/14//1 Omhulde •a•dlu-k· en - afgondemkakelsa.. IF Vili©en Een Weikl epaa.eatel Im nuwc speqifikasienp te Btrl 

Manually •pe•ated enc•ed type mrb-k switebrA n,ld LAnInt,}rF •rking,.mur nppl,intrd to,ir,]fl new R,•i ficuli,]n 
(Rev ofS ABS 152/1951) 

15/14/5,2 Muur·en loeilelskakelaarg .] A I,oubser Een Coeie vordering Binne bestek van die volge. de twee vergadern. 
beheort hie.die©ndenverpargehal.]tr wr,·s 

SABS 163·19&3Wallandapptianceguitehes On' G»d progres, Within the ned two meeta• thig gubject should be 
finalispd 

3/'14&9 Vlakgemonteerde binneng/lgeelektii€ge paneelborde 1 A .....i { :t·el"i,rileri. 

Flu9h·mounted inannr elect,ical panelboaA Nlp'•Frr. 

15/14/44 T,igdemper' . E H.....ch ]{on,epuitgestuurvirkommen,•r let ge@luit op 26,tom 

L 'ht dimmers Ihftfor•ommenle[•don 20/1Om 

15/14A1/1 Drie·f- induksie mow. P J Bo•es Nuweknn5rpwDrdopgrqtel 

Three·phageinductionmotor,•Rev ofS A.B.S. 048.1969) •rhree NewdrDft isbrinK•inwn i,p 



R...... 
VERW,REF. INDERWERP,TITLE VERTEENWOORDIGER VERGADERINGS VERSLAC/REPORT 

No REPRESENTATIVE MErnNGS 

lillia Enke)fa5ewissel•room motnre H J .Bruin ./ + ™)U lilli. van 15/14/9/1 

*le phaqp»lternatingcurrentmntors 0Tlf Waiting for enmment on 16/149/1 
15/!4/lrv, Fl....Beerhu.lampevir al'.mene 'ebruik J..d./.e Twi. Derdevergade.in0 - 1974 

·rubularnuoreseent lamps f•rgenerals-ler frhi. Mee,•...i•¥ 1074 

.... Kapas,·rore v..¢e •ir nuo-:eer· en an.ding.m. A J v 4 -I Brjn.mei Inetir DchooM vrolgin 1974,.]tr,ni leweel 
C. pae- for nunrc.ent and disehaigrlamp ballaslq Busy-thtest Shni•ldbecom;,leted earlyin 1974 

15/14/12/1 81*dAard re•ulagies viT,lir bedrading vii pul,ele "C."ll•en V•i[Kendeveridering. 1 0.22/1,940'houword 

Sta•dard regU]ati0118 forthe W•rlng ofprem!5es. E E de Villier•: Nexl meetingNeheduledfor•/lt74 

15/14/14,9 Kon•aktnrs. F .1..d M..v. Spesifi.sle is ge./.er en word ge,diteer. vertA' en . gmed· 
held.bri.virdi.Raad 

Contactorg Three Specifie•tii)n wns fil,81,me• nnd RL,brnitted fm rditing and tranA]ntinn 
forapprovalbYtherounci• 

15/14/14 Bul:game ktorde vir king· rn./.inglu-le G.C. Theron Afgehandel beh•liw peobleme met•angluiters 

Gene. r. ordinating •emmittee reable© Flexible cord. (h e C-mpieteclexcepr Air pi.lems -r. rminaig 

]Wl€14/1 Bulge'me k,xwde vii krn, en verlizlingslilestelle I (' Th.r,in I>riii Wprkgropp milel ni}g verslogdnrnnnonders,rkr 

Medium voli•ge J·r,1,<''nized rubber ,ng-]aled cables 8nd nexible Three W,irkinggrn,]]) ti) ri f•1 •fte' f in¥•igatinng 
cord&fni•weral I,Kpurposes 'Re, ofS ABS 168 1952 

1•,14/14/18 IR[tebeslande knbels Ur gebruik by die binnebedrading 'an A J v d Berg Finale dokument ./.ituur vii komment./. Sful.Ii:rn 
rlrklrii'•t,Kstrlli· 13,12/71,.lin 19. epubliseerwoid, 

Heal rest@ting tables I use in the inrntal wiring [/ rlectrical Finaldccurnentienrout forrommente. Closingdate,6/1•93 Willbe 

appliane.•Rev ofbAB:%9·1066' published ln 1974 

15/4/14. (............1'lit- H R.rnard 

Crim.'1 "' Press,ire 1. i·,innretfirn 

15/14/18/1 I'll e' ..spannin.eliv•lerders C./}mbard Er. Standaard .a' or.ng .ir in.•Ing in die spest'kasie ia goedp· 
k,!Lii 

Highandlow•oltagebughing• ()ne Staadard Item dirne-ion, for Inclu,ion . the ipecification have 
beenaccepted 

15/14/20 Ker•rniek· en glagisol.,sur bogrond,·l,raglyne met n nominale P.J.Suher Finaledokume. nalladvir...ke/:ng 
spanning bo louOV 

leramicand gil. i.sula,Dn for .erhead .wer lines with a nominal F./documentsenttle'uncil for.P.oval 
•Regreaterlhanl®OV 

15/14/20/1 Hoo•p•nningp.!isclato• FJ Su)Ee, Nie„kii.·f 

Highwl*/posti,-Int,)rs /(,1 Artive 

15/14/21 Str,omverbreker,metgevo•ndehul. •Metriekeeenhed' F.,1 v 1 Mer• Geenvordering 

Moulded case cir•uit breake,• Netrica•ion of SABS 158 1989) Noprovegs 



. S.A.B.S. VERTEENWOORDIGER VERGADERINGS 
VENW./REF ONIERWERP/rrTLE VERSLAO/REPORT REPRESENTATIVE MEETINGS 

NO, 

15/14/21/1 .rdlekbeveiligin•eenhede van die Itroombal-tipe. FJ vd Me- [:een.n.de/ng 

C- Ice e,rth le,kage protection unit.. IMetrication of SABS No pro•egg 
7G7·[gBI) 

16/14/25 Hoo•panninghlitill'. J M Gerieke Geenvordering 
H./.01'I/*/ning I rrest©J, NO Pro•e. 

16/14/26 htroontipesekering·ikakell. A H.L. Fbnmann KInge..ord/age&,en. Tit'.verander. 
&nlipelektrieAe-er•. Titeli, verander 

Cetridgetypefu.]inks for low and medium voltageelecuic f-. Drn' bei•gtechnicallyedited Titlea•ended. 
15/14#10 Geleie™,ar bogroild• elekt/e,e venpreidingslme D Bnern 11 lan ..d '·-le[evirggedketinng 

III)pergel-s 2) VAom 
2• Aluminiumpleien 'lit-Immentaer. 
'Ila] ....e aluminium .leiem 4>Kir.ktief 
4) Knperoorgetrektegrailgeleiera 5,Ee.tevergadering Novernbe,1.3. 
'Gegalvaniseerde st•al gele... 

C.nductors for-erheadele¢t:callan•.*ionlines. 
1)Submittedf•Councilforapp-al 
2) Ample™d 
3)0. forco..ent 
4) Not active 
I First me•ng to be eched/led November 197.9 

15/14/34 Ele/rieseopgaar·wateve,warrne. AJ./.Rprs Vi,orgr!8 vir kommentnar Sluitingi,dat,1,n .Ianuarie 1974 

Electriestoragewaierhea•eM f.v of/ABS IM1/9M) Isgued forcommenIBT€losingdare fo, comments bn,g JAnusy, 1974 

IS/I*35/1 Dorn,e[ vert,·Brmer, vir dr•agbce elfktr•Me toesteJk toe· H.B•nard 
sle[verbindenipe 

1mmer- heate• for portable ..tric appliances - apparatu' 
cun•cetortype'Rev ..SARIMI4 1-) 

15/14// Huishoudelike elektri- wagge•behandeling*,atello C C Thernn F.....dering........ 

Dome,ti, electric l,un. treatment machinrN •prrf,irm,nce} Final meeting te be held d•ring early •974. 

15/14/37 Tveepool en aarding,pen proppe en Bokuitga•ge H.Barn•,d 

·r»poliand emnlu,i, pin plumand Gocket •ttels 

1580?/1 Kontakproppe en - sokke en koppelaars vir nywerheidgdoeleinde, H ./rn.rd 

Plugs. *ketoutlets.upiers forindu•trialpumosea. 

19,14,40 F.lektrie,erooste,8 E E de Vill:en Nou '. deel van 'n Al,emene Veil#idsdA,iment wat deur dir 
koni itee •oltooi 16 maar finAal deur die Bure goed.keur moet word 

Eleet ri ¢ toasters • Rev of SABS S V 133/ I 960) Now . pan of a General Safety Dmment .·hull ba@ been completed by 
the Co,nmitteebutisbeing*llyproce,sedb¥the Bureau. 

15/14/41 E.kliesestry"sters L.Dieyer Soo,bo 

Eleri,•c irans •Rev• of SABS, SV 114'1980> AsAh,ive 



S.A•B.S 
VERWJREF VERTIENWOORD;GER 'TROADERE«GS ONDERWERP/ITLE REPRESENTATIVE MEeTINGS VERST AG/REPORT 

NO. 

15/14/4:• Elektri•ge st{}wrnver•nrrninmp•e W F Cr,]nie Ceet• v[,rdenng 

Flrefric/ove; hot plateg .. .milar appliance.Re.. of SABS 153 Now©gress 
1* 

15/U/4. Ve**gst.nsforn,0. 1 F Bollk Pre. '...SLg Js del; SAB.S. loorien lor ...801tate van 'n 100kV 
tran,formator met'l uit*ttingsruirte val 141 

Di•/.ntral'formers Ore A rel]. provided by SABS on =t rell. I a I. . trans.•r 
with an e•pan,ion space of 14•·. 

15/14/445 Kompal,tetial™formatorsubstaliesvirgebruik inopenbaregebiede E. dee P.torins 1•ee Finale Konsepill ... i. 1974 deur die Hoofkornitee oorweeg e• 

aangeneem word 
Cnmpnet tiansforme.subitati•ns for usein.611©•reas Final dra fl will be ready early / 1.4 for ....... ald approwl[ by 

the Hesd Committee 

16/14/53 Ele/rntegnieme ben'rninp J K In.lften Geenvolde.1. 

Eleet•technical nomenclature NoprogreAR 

•5/14/36 0*- simbole virelektrM•iese dia,amme E. del ...ium Clen ¥[•dering 

Crnphicalq>mhol, forele•ricaldiagrams Noprogress 

15/1.. (aj Muurultlead,ag,[egen J A L>uble, •a) /·n /£•ep spesi•;lamie •dgrsirkulee• virhominenta•r 
(b)Dekplate fh).I Konsep speslfik,•Le sal binnekort uitge,tuur word Een ve/m ver 

.dennR •al •odig wee• om pn>jek te fin•1•eer 

SAB8818·1969•8]Walloutletbo,e.and J A ./b.i me a) Diaft .ecifienti {Ing nic h.ing'irculated for.ner al enmmenil 
'Co.eplate, hi I*aft specifiationg will be sent out 30(*n for colmment, One 

further meeting @hould be necessary tofinalise 

15/14/60 Veiligheidivereiges .dr elektrie,e toebehere C.C. Themn Deurlopend 

Safetyrequ,Tements forele©tricalapplianceR Contini,oug 

...1 Elek..ey.kaste'lloed'elvriese. Konse.uitv..mmentali 

Elecir'crefrigernto.Ind Fi../.irr' M W Ode•daal Outhircomme•ts 

15/10%4/1 ./.dinei.g v.n imole,ing •Hoo'pannin/) 1 F. Bollek Een Kommentaar Ls be'preek. Tweede konsep sal bille.rt u.ge. I 
E.HI Schell wo,d waarin die verand*a•p ooreengehom •, ingealuit sal 
J K lon/trl woid 

E. del.P,etonui 

Insuls'ion Fordination (High Voltage) One Comment, were disel. Second draft -11 / i@gued shortlv by 
SABS In,bodying agreed In,pndments 

15/14/gel Infir'inering .In i.ril".g r. %.Inning} J C.Efrau. Seen vordering 

In;ulation co·ordination •Uw Voitage) No pri]Kre,s 

15/14/73/2 Bed'Img,metel·ingen- 1·Ue,1,•e U. Be®b. I•aRte vergadeMng gehnu . 3/6/1989 •a* |•rreBpondensle Imt 
,ang ••p 28/8/69 

Winnkt•nkingg andBkirtings Last meetingheld on 3/6/¢9 Lasteorrapondence rectivedcn 28/8/ 

15/lim/2 .[pistsmme »ppr en .,Ju.inium' CR •aning Gren'.•./.ng 

Ri]....leoppr.Ind .1,]minium; Mi, p•,grrns 



RABS VERTEENWOORD]GER VERGADERINGS 
VER.,REF INDERWERPTITLE VERSLAG/REPORT 

NO. REPRESENTATIVE MEETINGS 

lf¢23/11'1 Skakelhordinslrumente G R Mnrl©th Ceenvordering 

....board Instruments Nop•grels, 

.... Nie·me,aalbuigbarepype J J Boshoff P.ull, deur die Road gel[Ing'illirr 1,1,6/3,72 

Non·me18tlic •ekible e•duir P.©iect ean•elled by the Councilon G•h Manch 1972 

1 5/66/B Kleur en eenkleur tilevisie on,vangg•'telle 1 A ILubler Afgehande] ]R (Staa'koeranl 3/* van 299/72 ) 

Coloci and m,]noehr•e irle•Ri[,n receiven, Completed 1972,Govprnmen, Gazi• te 3663 of 29 9= 

]9,%/3 Beskerming•·angebouete£n•'eerlk J Allubler Wysigingg•edgekeurdeur S,A• S ©1,18/11/72. 

Pr•er,ion ofhuildiags.linstlightning Amend•en• Approved Dn 1&'llA2 by SABS 

laib/6 AAnsi• van 3 fa•ige induk,iemown P J .its Geenvotdenng 

.....of thre·phase induction motel Noprog:ess. 

14,5,6/1 Ing'llering. bed.ling en 'bruik •an ele.Hese toer/Ating in CA Anderson De€•1 Word t•nsve,tal 
nark(!s•ens[],ir•gelykelok•Ir De€12 Wordtans.enall. 

Deel · Gefinaliseer en gepilliseer 
Deei 4 Die Omvangvandiebe•ekgenietaandag 

19/9/6/1 Installauon wiri•g a•d u•e of plectnon] equiprnen• in anaegthlizing C.A Ande,snn Part 1 +Being•ranglated at present 
and mmilar lorationg PE,rt 2 - Beingtrang[ated at pre™·nl 

PRrt 3 · Finalised,Ind publighed 
Pa•4:Theatentofthes,·1,/15.(N.ehing'ttentlf:• 1 

19,9/6/2 Beheer van elektro,tatiese gevare in narkoge en soor,Kelyke lok•e. CA AIde™on Sien 19»/1 

]9/9/6/2 Admini•tration of eledronical dager in an-Thegia Ind similar Refrr ]D,9/6/1 
local 

1»/24 Hantering. ia,tallering en bed-ng van elehtne,e kabe•g A H L. 'brtman' Geenvordering 

Handling. inNtallation and opera, ion of electric cables Ii,pri,gre. 

•9,5,!wl 0-barebeligt•ng A F Turnbull Amehandel. 

Pihlir I.ightng C,impleted 

••'D/42 Katodiesebe8.rming P. J 'ta. T.rp K•nsepaan Raadvirgoedkeur* 

Cathed. *trrtion Draft to Cound for appival 

19.%5/6 .....rendelomitee•irge./B W.F Oonjr Geer• vorde,ing 

Coo•inating€©n,mitteeonni•isr 

19/60/1 Isr lar•rs v•. Rt,indaard dru •{rrd{·rs C .inibard Ccenv••Fdenng 

1nsulato• for standard bushrn* /,Id Bubdivision of 8ARS .i p.]gre. 
881 1966) 



Mnr. P.J. Bote, Rondeprort) Mni die Pre,ident. ek hat Ine vrel In t./.ge, rhil•]ve. Ithink v©i, en,ltil[pfU' TI ,"cu'aus 
nmti.yi'·yoegb>dievenlagnie,diry...daar Ekkannelnoem extreme Ithirkwhat m• have been mi*Bed inthigwhme,Bhallwen. 
da• daar is 'n .. persae wat lateraan hune kommentler dew argument " that theitow where .connected .fnlnentiy, mu•e be 
grstriti. ..mlik, diemensevan........werlgewoollihgo connected forearthing Now. ifit'•earthedit's'afe 1 me'l ifie,lot a 
hard dat hulle nie bet>ds hirrdie goed Un deurstuur e. Ek het lie short circuit on i• whi¢h developithenext day itasafe Icar.•i getmore 
k,immentaar asiemand dit wil he dltis'nhelepaar, el.[dit nichier than theGafe "couch yokage"taken internationally of 70 volts. even / 
n,wrn .i,• ditsR] nel t.d Int M.Ir .ile.Indwil wer/1 w'tdioloide the blummen' earth deLeri©raled to a 1 000 volts. the leakagecurrents 
ring flimr [a kan ek d t verskaf . iq daar net een baie belangrike thAc ¥ou dea[ with wouldn't even get anYthingnear s dangerous toua 
nA.k wilt ek hier wil ve,9][af V•|ta•r, qi. thnt if !hr inM],ectors ingpecled thnt th• •rthing LB * 

rhe ballasts in ALonscent fitting• We have hid Mque&,9 from the right thein.•alla:ion La,afp. now when w·ecometo theeppar,tuB L'Belf. 
S A Bureal ofStandards :Denfor¢ethe S.A.B S markon hallits in ] don't mind ihe mnre plinple ] can have t. help us, the b. ter·eff we 
.oreeht fittings. This w• deferred for I think Bix monlhg becau•eof are. My p•uctivity will 00 upand youn will go down, b®©ee vol 
certain problems and cer¢Bin obieetiong that we've had But [ think WiJ[ .y for the e•tra inspecto™whi¢h I can't afford topay for. but be· 
that it nin. 1, time that we do enfnre{•il 1 am ™it .inK 1[' I.mnally i•ggerio'JA. if we knaw nnything about production there will alwav, be 
teit earh fitting, but I think wher 1 enme upon a fitting where Ihe aitatigne/[ now Ind then Now, I there'' a./. cal low and then, 
..... I. be.• 0,0 SABS mnrk P. goi.to forop t..... on appa,atus and th€ wiring is .ne correctly it wili atill be protected. 
either let <ne with le B S S. mal or to give proof that it complies All wele a.epted in U.-unir> we've argued about thi# right 
with the S A.B Stand•ram I think tha' we shculd all in· and enforc' throughout, i, i.t WEI'V• 1,/eepted earthing li protect/m and if the 
thi9 because itB our local m8 n,ifnetore earlh ng 9 done pri,rly the inetallati•n will be gate 

D• La diar net een inder prnh>[·em i.m '9 projek 1/"'/4(1) 1 think that you mul juSt tru•t the Bureau. thar it'g •1)1./. best . Standaard Koordine:ing van Isolering Hooggnning en Slandeard· 
hpannin' Daar.ver*.ring, enek'inkdieheervanrotche/room en.„IL· that the percentage defeal.enel .-ry low, and 1 -n assure 

all aghamed here ou! figure9 in thi• ri'gard are nn i, a]¢vd daardeurmekna•r hv wept -0.1 gewronlil, watter,}rojek by vuu, we're not at op w,i™e,ha„ most countries and in fait' a darn s.' better than 
dien nie [ cim just say th•t *]044 in the beginning wag cal]ed m•t Wer,ueyourhelp,wedon'teveniugge;lth•ty[•irins,cu]MI "The Ingulation Co ordlnation" unde, rhut number, but itwai altered 

don't looK foi. shal[ we 5ay faults. they can •te and gay - Good 
Gubiequently to a Code of •aetiee Ar Insulati• 6.ordil]8tion. pm Heaven8. we'we noticed the termination•onthege 9Mve••Ten't asgood ject N• 079]5018 and the nekt ©ne waR a itandard 8pecificadon on $ the> lould be. - fine. « 1] put it right But 1 th.. there ghould 
/8ndard Voltages 1 thinkth'will/'parthal one up for Mr Pretorius. 
O./.vige rve lit no other eommen™ U mal ,*nly beonebody, weal[ k•ow thal if there's Inta of bodi!,68:r.eing 

abo•detd,Ji you'llnevereetNn,•he,e Yojwi'Lnts-havedownthe 
Mr le, Theron(Var.de-bi][park,·Iwonderifyou'llpermitmeiu91 product.litie'. I Bincerely maintainthal we'le Indert/l[.11 t. Ile 8 

tomay ....thing about the S A..8 p.*.'m refellingnrwilacir· good 8pecification for a gtrive the manufac•urer ha@ under:aken to 
c•larlellerfromlh, Secretarie•ofthe A MEU d•trdA•1.1974 It'. -ke. and we can di•pline him ir hed•egn't. agtove oinny othe•ar· 
in connectirnt with the ir.Bulalion of r[*lance . electric Btom, It ticles the•]109™,willhequitesafe. and•111•mpri,vei[,]•firfection we 

dealgwith the wiri• reg•lationaof 14Mand 140- Now Ijugtwante hope 
read the lasl Gentenee here which L. 9uo(ed fmm a letter from th. 
6 A B.S. M.v I iust ad, a few words tofiniqh what I wo•ild like lohave.aid 

.e've "Furthermorp, S.A ... 153 Ive, de. I of the drying t.the Bureau Tki Dne out of with,gard i. the world·widept,igs[.ket 
st,wee 

pMor to the iniulation r-onee tr!:ts, & i9 5witching Lon' all givenyoupicturesofit Butiusttomakeitqul.,ear.]etr..... 
element• Nr one hour and then gwite•ing'off' for half·hour and the thatihe engineer5 • you here pri,ent Will haveto decide on the 

future nf th. We've •r R baaic wor]d·Wld€ pllig, I un•,·e@•and thai p-ibmty for enEuring the correctness of lh€ appliance and it• ir.· ©ountnes like German> •re •lanning •• introduce 11 within five Ye sulation resigiance lies with the mnnilfactu•r and most C•intinen•8]9 are going to work or. the non·Bwitch' iyet J've m no problen• up to liar 1>Dim bur now the nnt Me Mr 
We ve got t• make th- /cisions. bu• f think i. le,sion we'H ma President··I n©i, the,efore. neerigniv for•he gupplier'a inspect©rs 

to tegr gtovo, aner i.stallno(in U to try a # out 1 hope as .oon aH p,•ible so lha wr change over 
Mr. F-Klent. M've come scraA: Ft©ves• wheie wire@ wen loose. vey quwkly and th• we *ya Year sgtaee fornew building,. an' 

tuuchingni•rneial andthe•ehadtobepickedupbYthemEtallation then 10·13years fortheoldbuildings If v-looka,thedrawingth. 
in,;•,1,41•1. went ©ut. ,·ou'll notice one nice advantage. ana •at Ls hs smallsize. 

that wi [ •nab]e old installations to nave increaaed numberB of gocket Now. mypoint isthii. a. amu(er'if !}tinilple. if •hi-ablet© outlet• without as much e•penature a9 would be entniledw.ththeold itoves. /'8 certa» al,0 applicahle ti> niher materials and equipment 
ane carrying the lA.B S. mark, ./. • ihi? will che conduit. Aw/le@, 

etc. Where are we ping to draw ihe line Who 'B going to take the Now duelng the yeaj our 0/.el ime.nationally were quite good, 
res/"ibility For defec ive eqi·ilim" in,alled' After d N may pa. ive attended thirteen people attended, I.E.e mee•in:g, 0..mnine 
the te' al the factory, but what har,png in between carne f•nl outside Only four from the Bureau We did very well. 

Mr. AK. von Ahlften * sh Mr. Pre5ident. yes. thisisone of W e mui t,an' 1 he penple; but, there Are - lighter thing, I'd !ike 
the px.inu Mr Theron brought i p ,ha, wor,irs •e f©o I ve 'res,ed ¢0 mention th/t i al the Amtual /0 3,1 Meetln, In Munich, the 
thisoul wi,hthe Executive.Jncil Istilldon't][n•wwhat•swiMng opening was quite i ne.edible 1 t was opened in a music h. by an 
w•rk in tern·,5 of the Act. Weralk ablur point of consumption, point of orch,Btra of 80 people thi8 i• an arnateur orche•tra a hundred years 
outlet. hon. dy can tell me wherelhe point of*tlet 16 n terms of •>]d, but what we alltike• .heart played before the Pre,ident 'pened the Act. I•*wiring workgendg'I'mquite prewed t©accept that th' meeti, -as that 20% of the@e profernanal pe.e 'ho were 

Idon'thivetil teitasi[.e a pys. (ir•nvappllanceconnee,edtothe amnteur. and wondprful amaieur mugi¢iang were endneenng ©r 

fixed wirin,.That 8 Bometh ng for thc AN to resolve But wh811'm ac. te'hni¢a].ople Now['m not sug,esting Mr Chairman. latinfuture 
Nally here for Mr ..airman I Inorher point .lowing frorn the y©u ha,e an ofehestra of eng.nee. from your rank but I do iu006•t 
iepet fn,mn Mr Boti that gem€ cf you must be. in .ile of the 25 mili·amp earth leakage. 

Thin SABS I/14/21/1 - Co,e •]ance Earth Leal€ue Protortion qui. ..d conduc/rA ... iheie lie ' lot of wind in'ruments here, 
Units. Here I see : r.Dted - no progress - but I quote from the endlmsure Mr Futcher" mold·nuit'ie'w'help andrlnally.leall 
Cape,Western Branch M.nutes hea on,he lid June . kn- .... H•in'/ Itanding /™an 

"Mr Lter from Ma]Inesbury. said that Mr M•ddleap ©t· the 
S,A B.6 him vit,ilec hm, andtoldlm thatthedemignof man¥/ Ehe Mr P.J. Bote, i.i.poo.h Mr Preildent, after hear:i• Mr Von 
eurill leak,1/, relay* hud been chan# and that the quahly should Ahlften and Mr Middlecote. I mu• gay that in Roodepoort 1 WL' Bt•11 
tliernfure Irnprove Mi Radle' ll'd that hehoped that thilwouldbeD' tes, stoves It . important, we have had quile a Int ..Ifficultyin the enperially hilirth lia/Ke betaineoompulbory." N- Mr. President. past wirhon my kn•wledge 9ome time .0, the inBpecto• h•d the 
where ai we i,tand with earth leakage9 We·ve got ihe p©lariged lilli|4 practiee of digeonne'ing the stove when 'here /8 81% LnaU!,•tion. and 
weve got .0 •olid •late units Onee th16 does becomi .mpulsor> we p.:.1,1, the initallation on the basis thi the st©ve /111 be e[inner ted I 
know of the nui.•ance tripping we have with theee enrth. leakage un. a later Biage. and then he p-ed agam ht, it didn't Ll,nle Ilh,]Lit th:,1 
CuuldL E· Bur,·uu pil-bly leU u6 what L•the answe• toourproblernD way. sorne *nnectedthistow thetel™ withthe ret,ult thal 
when thi, be¢•imp@ eDmpulso• somenf thegroves worenlive.somepe{}plereceived 6hock•, Thefi• 

Mr·AA.Middleco...ABS] Mr Presidrot.'llIC•Il*a•i•that thin'heard about ic was lien one Councillorcon®ained th™iT .d 
Malmelor4 Bufferq f.Dm I dim{11!t> nf Miv ng ]0ts Of three·phase sent an inspectordown=8 new house. ithad been pioperlyia,Led, and 
supplieR to hou- and welding gets and nue,Liut ng :•e•trals I yul. Ihe> got • nasty ••oell. and con•quently the te8Ung o[ the elec 
wD•Idn't like tn givr 811 opi•ion but ] don't think .1 Is entirel> a natter trical wiring i•nnt • good, and alot ofcriticisin came about ilialway. 
Dre,irtleskagerelays IthinkitisthoA„tern. bul[•aidnothing]Lke Until such time Mr Pre•ident, that 8 1,towe . a plug in app]L•nE, 
w•81 %]mm gaid th•t L qhn[1 E• Mr v.d Walt to ra•hir give the n•wn whrir yfill -n visilallv gee 'plu/·in and plug·out'. 1 wilite•t the stove 
with regar• to earth ]eakage after Ive ipoken TIm I Just %•8nt to add MY Preaident. we all want to 1 h8"k the 

Mr.r die Pre•ident, lime dankne wr die gelephtheid om '. p,Ar Bureau ... hard work for their f'J 00 operation we've .' i. L . 
w•,dele. On,w,lgraa,dleledevandl, Veren,Kingbedank'irdle ..Year·Ihavenotired[,celywehavever> fewneuprojectN. t'Invery 
hulpwatliu[]eaanm,sgegephet. DnBwaardeerditbali· Nouendant>k pleaRedabouttha.lth1nkwellrather8topallnewproject,4,1,Fr•waB 
d 11 of 'n pu•r .esinkasie' lie M.dig vorder. m ..1 .e lukki: [n. hit a ht of le. Wolects i. the previous vear but 'i' year very few /8 
d .p](de te/M all inge/LE•urn IM Julie. m. gaan ret probee, in dil come forward Bnd I think 1 i. better to concentrate Dn the i,ne•, ue'* 
tarkon. 0. ble' te doll had go far and comph Those. 

G7 



Mr Van de' Walt (S AB8)·1 w•}uld juqt 1+ tn point €]ilt H,]me •peaieationG and they reallv atarled p,12hi. out documen™ aH we 
subtle feaiur,8 . thil ..Meatinn ieviMIon nf the .priMcatiun' were bu• in -sing the 0-lfication lt might b91 be wnrthwhil• to 
TIle is two'pecifications 1 would .%[eularly [ike t. mention ' the Imvea lookat what they:edoin• for future reference Ithinkoneofthe 
one on the f,inoul Earth •akage one . wei] asthe Arru]¢ Bieake' decUion, in the commiuer wAs •Iready •aken Ih. initr•d nf thE· 25 

mpecific,tion Bot• the,eqpeeificAtionscalne upfrom meirication aG mi]•·amp@ to get moving to a system of 15/30 fo, +'tnp na 1 fip" nnd 
1/= erei•ceM«in #maU 1,•m•in them•hat werenal 9t.ietly t],e i>]d concept not the concept of E.L , but the variou• critical 

paramet//iftheearth leakage •peclfeition.hatmightbe chn•gnli •[i 
Th,B mthea•e of th,Circwl Breake*¢ation. thia wA• •one we'•et,yinlftodotheprojeetal#.pe,Bible bulal.tol.yall{IBnve 

*fication although there'• a© progreAE repoM on I . al pre· us 'ome f./re work we keep a cloge Mok on le internation't .en. 
nt under technical editing The core balance earth leakage Rpecifie•· 

tion. we all know chat S.A. - probably led Ln the fieM of ea.th P-„lent:]dhketoponnowtotherepo,toftheSABS com 

leakage, /1 rive./. eountriese. catehing up.,w, nndthe.'9 ale' mi/©c fini lhe 'IWv™i,i,1 Lif the ' dard Wiring Regulation/' The 
ve' 5tmng rommittee in the ] E.C. working Dll -•th [eakage re.rt wai put i. by Mr De Vilhers 

In only 90 seconds 
you can turn this... 

into this... or this... 

'1 1 tuttvt ._1 

./4,1 Ne-:3 

with Gestetner Velo-Bind 
The Gestetner Velo BJild syster,1 Is a un,que mahod of binding documents quotations statistics, ate, In 

e/her haid of soft covers -ugmin //i /wn 0/•e 

Theprocedureissimple Theprocess,s fast TheiesultistOLIgh,dulahleandeas®up·dated, 

Contact us today Get details of this revolutionan, new equipine/ Gestemer Velo·Bind is the low cost 
publishing technique of tomorrow I 

Gestetner n I GE,TET,rn <) &0' STREET 50UTW JOIIA»NES' fO 0• Ili TEL '31 5111 1 -gLEX 49 Ill 
./.CHEs THR... .. ..LIC ... Al/A 
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S.A.B.S. COMMT·I,rEE FOR THE S.A.B.S.-KOMITEE VIR DIE 
REVISION OF THE STANDARD HERSIENING VAN DIE STANDAARD- 

WIRING REGULATIONS REDRADINGSREGULARIES 

Minnr wriling rho provi,ilig teport, wh.eh was Tabled at the C•n Me./ die *rl val die vi r'Kr len11ag wni n,in dir Kilrn™Le •n 
vi,nli,In i. Pieterrwqihil. in May 197,3, you. represenratives, Pifleem&,itzbu•g in Mei ]•78wRilget@wes l,nn u vert•enwiwir•ger.. 
Messrs D C I'lowden. E E de Villiers. E de C. Pretoriui *d B Innre. D C. 19,•wden E E de Villiers. E de C pretorius el i 

('ilmm,•1•. c811 r•port.tgrarl•.rv prole99 ¢'i]mming. bevre#devorclenng •ppor(ecr 
['he Wr•rkinK Or©up• 3 ard 4 e•abl d by the Main Committee Weikagrarpr •en' *.grig deurdle Hi)(if Komitee ry !•011!ly 

iii lt. meeting dum. .v•mber 1972) wei ver¥ a.iw and their ver#.dering in November 19721 waa ./Le akle' en hulle onder@kpie 
rrh]Ii tivul]{livirip€(an . SlimmA.-,9ed,9 Illm,9 wrrksaamhede k•n Mo,•g vo]• opKeson, word 
Working Gwup 3: Thl W,irking Group rin whieh the AM EU.1 Werk,groe' 3: Hierdle w./.ne, waa,in die V./0 ..tell' 

rf prils,inl[,i 1),• Mr E E dr Villie. IRI.5tallurg), is respIng ble for won•di' Inrd de ,]r .nr E E de Villier• IRuunbur' is vernnt 
th,% i'li '11' rewiting M The RMulann,14 ronfo-in€ 03 far ai wn,)•de].k vii die vi][ledige oorskiyl van die Regulia •n •censt, m 
1]-11]. tai International landal' commen...with specill// ming me( internaEknA e stand8arde met ina•eming ,•an spes,Ale 
locu] cf,ndinDn• and iequiremeniA A number ..rilm•nts ,-ed by plaasliketoest/ndlen :.,elite@ 'n .0/rdokumente u.,ge.ik deurdie 
ihe Herrul/nat / l'ee'lical C.mm.tte€ 64 iF.lectric' Installtion of sekretariaai val Tegmese Ki>mite-4 IE[ektriege In•.118£29 ian 
Rilildlings) ,dthe [niernat:onal Electrial Con"imi•lon were d"' with Gehoup) i•. • Inierna.Lonale El/triese Komlhigg•• wag beg•u•en 
and enmmen• prewed for tubmisRion to the annual Inli"ing in en .•.laAr,Bopg.telylrvoor[6gg.# ./•Rgevergadering 
Madrid, Spain during September 1978. Atthismeetin•intmational in M.drid. Spanie .dure'le ...ember 1973 Ged/rende hie'le 

amement wn„ reached (in H complete thange In tbe L·[imp,lation and veladerL' 19 4Ne.* i•1•le i='p,i'emming hrreik ren egill viln 
form •f winng regulations which is much n©re logical than the •' al.hele verai,drrin, in dir iN.illingon wim -in die b...ing• ap· 

pmach thnt had hitherlo been used The South Africal] Nnlional regulalle. 0.. ir ·I meer 10/194· v.im te kr· as 1,/9 Die Rui. Afr' 
Commlm i which is also in effic, the S A.B S. Main Curnmitte for kaa- Nanonale Komitee (wat in werklikhed die SA BS * 

the revigion of the Wiring Re.latio-J s alse repr-lt. - sub· lom.tee/virdle her.ening van dle Bedrading...A-) L,O.... 
commitee ofT C 84 10> edit ther.i,ting appro¥ed decumente ./.C teenwoordig op 'n .b·Imitee van T K 64 late gien om. te -rher 
. ti r infi. m.thenew Ippmach. I,anticipated¢hat ¢1".wi./ dat dit in oore-(emming LirmeI die nuwe benedering Dit word ver· cal 

be Impleted a. tabled at le ne' moed..ifIC .ti, h. held wag dat hierdie Work *KI un Ne!10hilleerd mia] wee• ten ty, ia. die 
dilring Reptrmber 1974 in Bucharnt, Rumania. Wo•king Grnup 3 volgende vergade. van T K 64 •al gehou sal wo' in 8eptemh• 
will. hawer meanwhile a·50 =. * |U]ebin the rewritingof 197• ie Bucha•est, noemenib Werk,groep 3 ;a] int-en ook in hier· 
our 48 Standard Wiring Re,fulations. di•ngtingwerk me, die•rskry(var. onseLeaedradingq,egu]Asies 

Working 'roup 4: Mr B Cum.ing I Johannesbul I the Werk,groep 4: Mnr. B Cummung van.Johannegburg 15ae V M E O 
A"Fl 'frese™·1.unth. Worki..%' Due.theur.ne * I-rger cip bierdie W•,reep Omrade die d,i.w 
of Iringing The prelent Re'ulatic// up til·hte ..0/ al p.elle, d. fir/·8, um die huidige Regulalic• i. ipu ng milintlik op .[= te 
since - enmplete rewritinK(11 the RegulntinnA bv Working G,©up 3 brin: aang.lien die al.hel I.lry-· .al die -gulaBi- deur 
wi 1 - I cemple/d for a numbe of yenn Working Group 4, Wer.....i¥ ......saln.remorn/v©11.1,1.Werk•roep 
amendink·theweRent ReguIAtions 4 be,ig o. die huidige Regu[./. I w.lig '/ Allhele ........ 

Aciliple'liww]H.,uthaE'le,prepal./.il·.lilue/veigto wordge'l[Rendied/lisombeter,imehan.elerkry,orn,]nre' 
int•iduce 1*ner eonti,uitv e iminate anomalies, de.e and change nialighede wit le..el, oin Regul•es te iltrap of te verander wear 
Ite.18[ lin. where deemed necesga•v, inrr#eed new Re. 0. ./.blykmagweei. im,nuwelte'ulas- .te-genemiekere 
;In#ys[,rnern,well'·r• thri E r *.andic[ I K tnete. 

Wilh mik in view Ar Worki,g Er-p's prugn as at the end of Met die d[,el WK,r oe. wam dle W *rnep • vordering tet aA], . 
197• ig· einde val ·973//volg·· 

/' ·I Nowe Afdeling. genorm ....ie•e Beginse]' i' -keta 
61) A new Bection en. led ' Fundamental pr-pies. has Keen (b] AM€ling, 2,3,4 en S van d e heitaande Bed.* Gregulagie' LB. 

drafted ir.M che i.inder* 1.n 'n filiar [terns n.rt opgeitel 
{DI SecionN 2.3.4 and 5 [•the pie•en' WirinKRegul/* be wi[h <c) Afdeling, 8enOiAhemreekrr·/Gnalenuweeple][ini:wn.dnou 

t•ie oxception of a few i,ems, been iedrafted. Ketik. 

(t) Section• 8 a d 9 have be. di•cus'ed Ind I Nal redrA. 19 being /) Voor@!elle vir Afdeling• 11 en / •s d•ur lede van die Vie•.me. 
typrl ing.handLK, vir be,preklng 

. Prn.fisal& for Sections I aa. 12 have been i. tted b. fri .... 8,7.10 en 13 b int nog toe nie andr,Boek lie 
ii,enibefE of Ine Working •reup fof diqeug,ic• D. Hoof.lomit.h/dir//31'in. 500/ge..!rerdeur W.G 401] 

I) Sections 0.7,10 and ' hake nat ve[ been inweatig .d ./.deril. Meful: ..222 J'nuarie [974, lorweel en publikasie In dll 
The MainComilittee conde ed therevi+n9 tabled h,WC 4=a lie her•iene uM€ling, goedgekeur Si•rtnige vi;n d e litita'ndr k•·n· 
ineetinR held o• 22 Janua• 1974. and Jipp,41« cheruhl clition of the merke •an hie-die wy,iginN•13 die volgende 
three revi.d Sections. Some .lient featimil' thege amendment, are· a) n Aam·aarbare denaevan ./.mer' mn... 
m An 'Luepti,hle and wo./. definllian of ··Bathroom" is for· (2) Veorsiening I .mAak vir le.ligte lardle'.bevelliging opal lig. 

mula•ed en konra•·sok .-mb•e vir Alle n.we hui.4•udelike ..Unuie' 

12) Pilivib.on . m„de Itor ¢ompulaory earth leakage protee- of all •i,Nluitende hotelle en ](i,Le*mie: n•,ligqrroom•ne woid Ull. 

ligh(,[ir al]8 -ir],et []ullel 're"11 new domes,]C il™tallations gel.lip ....egevalle ivaAr herbede//gRed(,en woid of toe· 
hn•lude• hi,LeIG and h•ard ng hou.eg: emeNenev lighting ri.euics voeging• gemaak word toi 'n bestaa nde inaul J[asie. Daar word 0[,1, 
areel,Audedl including in=% *r avrewi-!Til:lihira.ition qpe•fiek vnnrniening g•mnn!, U die Ing•nieur enige aardlek 

1, 01 ek,aT .ilimle/tic L./ on li ¢arried o. It 1, alan bevei g 11% mai: ipesifiqeer b'/omend '[4 hugenoen·.de ,]tegulas, 
g,ucific•lly Prnvilled t]181 ihr Enpreer may specify •he installa· 228} 
ticin i .arth leak.e prilectioil d. ice in addition i. rn,· above 0 Voorsienin' w(ird gemaak vir le,p>parhegting in ka-s in ander 
in............%// 4•10'1*eke u•dp maniere as die normale sluitmoere en busse in lei 

(:0 Fpreindull wirli]Fpri,vi•lo• 1/mAdet•Al.ndul[terminnlionBil p>pbedrading 'Re,0.[ag•e .1) 
hi'xeb rlay hi' Illide u "therapproved uaw thai thennirn/lnek (/ ·n Meer orn,aitende .brulk lan itroon,breke[,1,ontakeok koin 
nulhandhugh. f.li[/(iona 4/, &1• (]m ler ve,ligh.id teencx>r•trflom en brAnd.var€ te ver· 

(4) The wider .60 of rcuit·breakerillocket·outlet combin!11]i)nn ul 1'11 qrker i. wn,™1, ni. v<w}r .maak in •-iging, ./ Regulamie 1203. 
bure greater ·mfety agal'l uverourre]1t and fire hazards is pinvidir' 691 Met dic n.rl van TAIL /1 ·Tipes Kabe], 11 'n fout begaan niet 
'i in amendmen,9 1/ Regulation ]Ma *ommi#cqi·ter•inkolon G] opblacUye 13. 15 en 17 van Byvoe- 

. Ilir Ini' liverl/' lli [Ae iurn]J•Itill] I Table /1 -/Pe, 4 nr ] f1971/ en dir i• ncu ;mutr•!el. 
Cahle,anumberof figuresi•oolumn®.page;.3 1.5,indl'of . Aandag wwid ge™tig. Tall MISekerin* Kroottei wat nou 
Addendum ... 1,1971) were errone©# and are no' 'rn{·nded grwymfi: in Kreensternming % 'n lenard Reiko, 

(6) Attenti.in in al„ ,ir,lwn t„ IHI.E M]3. 9„es of Fuse memenis. [}11, H .i K,}mitdia:i ::de, andere.-iffe 8*,de ,.IMI by ly 
n•. ame./ 1. refiwm to a Rewd '4·ries Werk,groel*· 

The Main Comm.ttee ha•..n•eralla. 1-ed the followin• dir{glive +i, 1 Ve,dere lind. moet gege' word 'al die 'bruk van pt/nom 

i'• Work ng Grnups hieker/•Dnlak •k kombinasie9 met ver••i•g na •Ircombaan Fint· 
1. Further atte",uu. be given I the 11/ I circuit·breaker//Ikebout· 

let combinA¢ion• p•peci•l]> as re./ . c.rcuit degirn 2. Dle 'hruik van ipelial ontwerpte kcntakiokstroombm,i i.rlie 
2. l'hu•i,Rei,fapprintly,IFRigned'eket-il.emiliw fir•Lght,]iJr verlicing van k•ntore. winkels ver,orniens,en - noel onder 

ficeR. lop' d.play wind- I. he hke . be inve•t Na•ed. soek *Md 

:1 '/ilivestiltethelhle/Nor 'te•al,wlrlng...Lem.i.Hre 3. 0/de.lek die moont le Kebruik 'In altern.Ge we hed,/din /@tel· 
uied exlen•iveb· ove,@eas pr<wided ¢11/ rty L. no, impll,red. I Bel soos Nebmli' oorsee mit• ¥Mlil,heid nie benadeel wold nie. Ook 
Similarly ¢he adaptinr of die onde•ock •an 

G9 



ta) Allfrn/Five rewi-. Item nn' . .lfcm.rirwe herhedrad nl.·'38|8 en 

0,) altern•tive nAn w reable 9. nA to he cnnsidered (b) I]ternatiewe lie herbed.dings.te.1, wii Krweig kan word. 
4 Innlin,w ./iqi,1/ led.in' 1/f ....'ng 4 r• 14 4.h' Regulations 4 Die her/eling var Afdelings 4.[4 '·an d.e Regull. 'ins.utende 

1/r Liding inhleq an• npi•ndil tabelie en aanhanglel,•i moet voor•,e.•t word 

E. E. DE VILLIRRS 14.E. DE VILLIERS 
REPRERENTAT[VE VERTEENWOORDIGER 

1 

1 

*r 

f f 

MNR E E [}E VILL[ERS P, 1]11: R . iIng.' 
E]eklr•)te.ille en Me,ranie•le Stadi•nge'le. R·,tenburg. 

Mr E.E. . VI]lier, ,Ru•enbur' Mr President, - a••on as the have 41 44kthe W remeng Registra·inn Board logiveus *1181 they (AL 
fewt you have In Irrint . you wa• witten. Irrtain :hing, have a Switching hand. to M. around and quitch o. all the earth leakal 
Inaferia]Iled. 80 you wil] probably know, bul these amendments men· unirq th•t a. tripping 
t·Aned thm. 'hat were a produ• of theed'zing by the irkini:Group Theother point 1 d Iket.•b.it,0¢cithenotice of•hemeeting i•that 
4. haw been .ubli•hed ard I belie•e ¢ roulatpd to eleryhody now I the ennouction / di•triblili,• .nr' a• going . / rather 1.-ge in 
NhAII ji]Mt npl,iinn El,ain th€ mo,1 valued Noint therei, the Automatic lize now o *porarn Th[·e•r' loalta•e unitR that<ne wil. have to in· 
Ea,th leakup which will then hecome e,impae, Dy OC•ber thil -lil. le,• •av a h•rolinqtallation [d like toaskthe Bureau howone 
year Vanousother]LltlethinguhatareverYim•rtani. Imnymention would ove-come thig pmhle. 
thiI ,©u 1!8,2 there a new deGniticn for bath and bathroom .ich I Mr J.R.N Mackay fi'•v Adm Capened[{ope>:'*qup*tion, 
think inlik th.t committer nt [enqI • ef•ur,le of Al][daystndreldron Mr Pre•idert Onr m thar in the Wiring Regulat.ons it staleg that 

1 Ehilk tbat,@ very compiehen+e and Ine le•we been I./[ng .... um¢9 .hould be rested before supply is 'onnened, I thil thi 
f-nid In . ' Inng 1 Inp Qh©u!€1 .0,1/€IntnbecaugeThaven t hin a me•hod oftegcin• 

Mi Prosident, regardingthe wn,k of Wn,kingerouplohhismain the ea. leaka08 re[- under correct operati,n without putting the 
Inmmitree 1 0/n mention ./1 a ./mber/'meed.gi h.ve ber' held t. power on There Reem. i. be a bit of anomaly here 
commentondocument@fromil. 64 of the R.[TIC in Pparacion for 'rhe other punt that Mr Kneale ralied -we recently ir.one of•ur 
tho nril meal,•g •/ Bil•·hare• Th[& work ig eontinu•ng nnd we h©pe laborarofies in the Cape hal 42 socket outlets in a very small apace 
that we will 8180 get quite an interenting,natte, from Ihat meeting of perh/,4 i r'·/h nf the'i•eo. thi' room, ald we had I maximum of [ 
delegateg from the S /8.8 and other people attending thill, pn•ibly 3 to 4 i. ia¢h circuit theidia b,ingth. investigations 

. like Lo perhaps at thia •tage give an •netical•n ©f Im new format going or. lou d lot be 'fected by'her inveit.gation, nndequipment 
thnt the [EC 18 go]ng in f[•rnow, that [ al,n mentioned in mv report, w»hmight trip Weendod ..1/ [think 14 or 15earthleakageon· 
whichmigh: be veiniere•tin,Iatthierage The> hAve nowdecided. its w. cirabuildaipeciaIbaardtopuLthem in. butieallytherew. 
the IR' and [ believe •h' when we :et nuf new re'llationi Intime ni ./ pinble. en·ept I ST•c/ne. but b.icall¥ it . a principle 
tne•me rhey will peR•ibly.in the tame &% imnt It ™ divided at t. whieh we A./.ed ./ .Mple were working with wet hand, and with 
qtage into 'ix parti - 1 eal iu&t mention I.Me. and Imend then· al,0 weT equipment in an nrn' .hich waa 'uscephble to electric81 •hock 
wirh 8 differen• •ub paramph t• them h• ard ard we pul ihem in regard - 4 problems and. hhink lhal Lhis 

l'he fir,1 one Li: The scope ob•er, and funda,r intal prirciplei.' and i, ren]1% 1 he aai™de whiA hai tO be •/ptedi I you're ping to g• . 
the ne#e. /[I the ·definitions· e./h leakage prote in' ihel there will he p.blems. but once people 

The Ihird gi,es you#•/rna™cter *ncioftheir•tallarionH [n .re Bdia working with them and nolling themtheseprob.ems will 
that pait rhey eove. Fhe ma•imum dem•nd, the typeB of @yitem*. 1811 •w•> 09 'Ill ie overcome M we're '11 quite used to doing 
Aupplirs d,JtrihunIn. ihon ex•e,nal influence,i ¢ompatibillty •nd Mr M J.W. Chappel •Port Elizabeth]: Mr President. I feel that 
maint•Dabllity. Part four wLII cover 'protection . @afety' whieh i' the making of ealh leekage =ult breakers mandator> ia p.mal.,re. 
apir dilided into quite I ni,mherof 8,1,·par.raphB. which [ won't Mi f•wn ntnitil,le hore imthal k »hould be n matoerof choice of the con 
mentilin Inw •umer We m,141 1 think rememberwry clorly that 'he consumer ha 

The afth pe. 1, 'Belectien and erection' of equipment, and then ·he thaT rhe engineer'* re-.* ceasem at the po.nt 
•i• enverg'•he in•pectin• and te•t.· •4•{'•I'•]:r L' 4,] pplicd, Ind that it sh•uld beleft totheconiumer, 

.hink [hat i. a very Inlic/] 'pprach and I .lieve thai once .e -upinicin tachr-whetherheputieartbleaka•eeircui(breakerrin 
havr thi it will he wr> much pagier I] work with our winng or n, t [ feel t. the time wi][ 0,>me when we'll find a lot 'f ¢rcult 
regK,latii)/§ h-k•™unr• 1.1,1 in andareeitherihoried out•-dDr.,BDmethingof that 

Mr OF, Kneate IE C A i le's going to be •·0ry intere%tin, to re· * sn thet normall' the [hin. 8rethrre butthey a•ne Ritually ill 
enrd rhe nllmher nf timp• thi,qr earth 10911Lge unlti lilli mi¢ due w u•e 'Ph. may .rn leadio further danger where peuple *me they 
n™Rnwe t.ipping, an• 1 was wondering whe•heithe Bu:,Au wauld con lirp i,9der eur p•.iwon when they are not nece-Mily 90 

ludri the ,neorp 1,1 of a device .hich would indieale where ihe Pre•dent: The next two r.ort, I ha• he. were submit•d by Mr 
shant trip .,truit brraker ha, aetuallv c•me iy,lt under over]oad con· VonAhifien Firnth. theannualreport.[her.S[R. Advisor>Com· 
... m wl,/he, 11 h• actually tripped due to ea,th leakage cnn ...p ki.El€<tila] E.gineering, aidse'lldly E 'Irlcal Wiremenes 
dilionB I¢$eermgtomethati,ur.¢iation·Arnemhersnre,mingt. now Reg..t'Cln 'f•ard 



ANNUAL REPORT ON THE C.S.I.R. JAARVERSLAG VAN DIE W.N.N.R. SE 
ADVISORY COMMIrrEE FOR ELEC- ADVIESKOMITEE VIR ELEKTRIESE 

TRICAL ENGINEERING INGENIEURSWESE 

Thia Crimmittee imdri:h, Chairn•anBh,p of the Vice·Pmident of HI'le K©mitee onder .///ef.k•p van die Vige·Pre•id- I. 
the C.9 1 It. mneet': mnce a vear m Octobe.iN,venber when the work dil WN'H vrig.der crl keer per jaar geduri·ndr 
of ihe Nnuilnal Flne,rica] Eng neer ng Reqeareh [nitilurn is •Aiewed 011/ber:<weriber /· wr]..1..heid dic wer]4 van die Kagionale 
ami * rirni•[-1 rps,!arch prf1grnninw for the foll•wing yrili is d , .a4#*.. ur E.eltrieae IngGH€urn,veEe in (,099kou .reem 

wi•rd en die roorge,te d(% n•.sin,g,rngram vi, dip volgonde }11,]r be· 
In the ·norni'g the Comm itee ....formed / leana .lectures .,lkword 

and prietiia] demons'rationsof ·he moie important regea,ch .Djects Gerlurende dic n,gin,1 15 die Ki miter ny wy,0 van leningn on Frak 
ir ..re£ The limal aftern®n @egnon dealt with the •noual t•par demijastraqieq m.1 na••sing,pr(uplar wat aan die .. 1/ be· 
. pil•i nt' ne Dirrl•mi Ind the propMed ..arch p.,grnmme This kenwi Reite] Die fininclr namidd,lg q tting hi,t Rehandel nni dir jaar· 
bel'j, the first meeting aite,ded b' your repr'Bentanve cabgence lagt velavan die Direkteuren die v•i,Kegelde navorgingBpmgram Dit 
war cue . attendance of the ]El mpeting •n Athens) ho was very wai die eerste •ergaderi• wAE u verterr•wo,irdiger kon bmion 
impresned with ihe work being undenaken by the CSIR in this /*ig'IverledeJaa•asge.•J[gvanh•woningvandie]EK •er 
re•J,ect. .der... Athene r. was hy /4(]nder be·indruk met die werk wat 

Partculark imp•sive mae work being done m the P•wer E,e deard,e W N./.lind eve:bandgedoenhet 
Ir•cal Ingine€p./1.lision under the leRde,8hip•f Dr RB Ander B€alin•irr in•irukwekk"d will; dle werk %1 deur die Elektrie,e 
• in with the res-h on lightning and the developmenl ni'™ke mia· IragIngerieuriwes, afdeling onder leiding van Di RB. Anderson 
I rmg equipment It w„saireed that this 9urve> be px-hed to other iindemeern word met wei*ng en dic,intwlk](elin• van Birnal· 
pne·s ni be R .9 A enda gub.„mmliter =miting Ar RSCOM niplin.apparnaT 
11[14 A M E 11 represenlative, 10*e·hrrwiti the C N 1 R wns nppoin· Daar 1. besluit dat weer]Igna•or.inK nitgebrei w.,rd na ander dele 
fi d . inve'lgm .4 'apeet Your repregenlil.p nqquied the m die R S A. en 'n ©neerkom tee be•ande . ..Meenwn,rdigers 
('nniminee tharrheAME.U would givrevm abl•Innrrit coutdin van EVE.M en .. M E.O salm met die W.I N R 18 benoe' cm 
lii, resprer aB thi• •n, d impoitanc• to /11 eleolricity AL:ppl, unaer· dieanng•leenthuid •e onde,sol verteenw..diger he[ die Knmitee 
t,•kli,Ki dieter•ekeringgegeedatdi'VMEO a•emoon·.likeby,tandindle 

ReMardinA rhe w,4 geing done nn fnrth ™,sigin.,·p ••blrmmthe vorband U 'erleen Ban•esien d.t van belang . vir alle e[.ris teits· 
{'(immitt• recommended thal l. he 1,*wnded ti) c,Mr not Onli •drr•emings 
resistance pronlem' but . earth. 9..... guch in view of the Betreffende die werk Wat irli ./rdweerste,dip•obleme ./.rine EE .amy 5.- pr©blerh beng experience,{ i. thig re,pect ieR'rding word he: die Kern tee enbevee[ dat che pfojek uitgebr€i wi•frl 
th• proiection ci vcr oug types of sophi@t ented Blectfical appaiat•+ M22'.eri3 51* 5 83©49 *UU rkpe.evel[*r ent of eonducto, brea• Renqi,0 equipme,ton 11 Jh V 
lines hs apparentl Y ,„thed a dead]* pending a po™ble break t,krordeelekIrie.ip!,ar•al 
throu@ whia has not been achieved [r waB ihe•efore decided to Die•in. eling val 'n gelne•<inderb. ingsderuk@Le.... wr 
delele INg prolect from *be .seech pri,gremme b. to keep I touch I . Ild./ .1 blykbur '11 doole punt berelk 'fhanger.de h 
with p•-ibledeve)opme„™elsewhere in theworld m •rilikedeur/lak wa[ ne verwegenlik ki)/ iial nie ./flr INder 

The importan€e of & study of 'he nwe/nigrn of ir-lation faihire halwe bel' dat die pr,Jek van die Invi,ning,program gesk.ap 
wir• par:iou.ar refeence to the develup,ne:•1 0• new insulatinR word in•ar dal voe[Ing behou word met m"Unt)ike vordere entwik· 
Inaieria] was stressed e•,pecia][v m vie,· Iif the increased use of 6,loh ke] li...., in. werr!. 
mnieriA]i. ·I'hi• iqa 'oe!0•ely coupled with the re#arch being d©neol' Vnn su.Ke .Itag,8 ind co,una in (ran//lien n. dis·nbuti•m linea. belang s die itudle,an die maganisme8 van i•olaslewict.nh 

nlet hesonaire undag M die on·,wikke] '1'he vervaa,4. D rector reletee up•in the nK w die qugg{ scion . Mr 11,ero• at the van aosie.0-rn™mlik met diet-endegebruik van au.ke m™tinglamt year,hat the Inat tuieeons,dea re,eareh pro,Cton the .ti,wwe Hierdie ludi' hou ook lou verbard net die navo.ing lan telemetering of meter readingq Thig is being inve,•igated in che *Jannii™ en knrnna np ira9rni•Le en dis, rib•ie lyne en die be· U.S A. but at 'tage thus was not considered an econamic p,opo'i. Jn,grikkeid .·•;> di=ryingis bekJpinloon. non with pre8ent ™chniques in the Mell of 62:ri·eonduer, 0 
applied electron,0.It was clear tha• a local regearch Die Direkieur het ve•lag -gramm ged*n (»i •nnr. Theron ge venoek ver· 

Ird E· Jaar dAt 'n navo,singspiojek oonve€g word vir die te[emetenng •Id not mil any furtberentribu•ions .lis .ge v•nmeterlegin• Di•w•'dtal'indie/SA onderAoekmaarophar· 4*thereswehbegdorri,thefieloofgai ennduetorte· d r ryds, ip word lit lie . e.nomiel gereilerdig be,kounie me, die chniqup a. in Uew •f ihe world, ener,(v crisis, espreally /9 far as teen•rnrd,ge v•rderirK np die gebied vnn half·Releien en toegepane n•tural fuel waN c•mrpined. the •Ir.portan. of reearch intolhe latest elektron.ka nie Dlt 
develowments of colire] na,orimgs 6ystems and p.wer :ources f.r .[pl/,a " wag duE duide.ik dat 'n plaailike 

proll/ee/rdere . en vohic» wah streE6ed. Th,8 •Duld appear 0 have become b'drae of / hierdie t•&tip •u kon lewei nie 
...... •a•sioN .di.... u. 'If•2)e•pi t.n]Me en i™ prime importance to •he ' S.A M viewof,he pr.ent wnrld /*.ion gevalrundiewereldener'.eknbisivernaanillkwill 'timilike brand Ind 'lilical innuencion nat./1 fuel re,ources and the rely'vaL]a· 901 belref, 1• die be.angrillie 1 vaiL liavor•ng 111 verlillril rn,ii 1 / lit· bllit>(ifelectri•ener./theRSA withi•largec.Ireserve• kell. ir. 4h•rstel•16 €:1 kr/glinm* lir bi.•.•$-e voer· It ,"ame clear 'ice againth" 69 inal] other organiq nt,Lm• irlying tlii€ hek],mioon. lier,1•e saa6 1• hly*ha•r ¥• beeunderr lie[•[ig ve on highly trHoled pers,innel that a heavy burden iG Naced . the dir R.S A. 81 11'volg van dir huidige wireld 'Itu,Le en 11,31,11 Me in· avallable itaff and the Director 11 to be congratulated on the er· vlnede op natu .Irtike brandbtof o.•tginning iii die gured,liki• 11'skik· cellent work bein• done by the Instltute *Ite the •horla. of 9taff hwhe•d un ele],tri™ energle !11 dhe R.S A. met Ny groril strenli,ol he•ng e,:perier.red. ,eserwe4 

DitnetweereenRduidehkgeword 80,]•met,ill/,•rgallisagiewataf· 
Inklik . /al hool ·oi.Le1de er. g.peRiaJ,seurn[· perm.•l. dit 'I 
-Aar 1...die ili,uer, val die he.]1.bare person,•v! pplalien d. 
Direl., moe· grl/k ge'en: 1. ird 'iet dil uil.li•nde werl, w.i ge 
lewer • ten spylp van die te],url M•n pimieel wai ondervi,id 1@ 

U•a[•plet datdeurgaant.indwver,•ilg[•irwoord'.elektries' en nie 
..ele],t.1,1,0nie•" g. ruiK word 1)10 wcord .elektrie:, ' I /•nplilik 
deur die W M N./ an,i. t,n iii irrjoide.,•inK i. gen* d 48: al· 
ho-] heide Vorni, Al,Villifbaar „ 0,0/ , .·lektri,8" delir die 
WNNR verk.eb winwee de korter sknfw»e en om verniling na 

7'7 .4 eearolerhnical' /0 vollrl,•im 

- t I I.K. VON AHLFTEN• 1 VERTEENWOORDIER 

MNR J.K. ION AHLFTEN 
Elektriese en Meganiese StadRingen•eur Spings 



ANNUAL REPORT 1973 JAARVERSLAG VIR If)73 

ELECTRICAL W[REMEN'S REGISTRATION BOARD IFITATRAS]ER'AD VIR ELE'TROTEGNIESE DRAAD- 
WERKERS 

rhe •ardwai conatitutedae follow, for 1073 
•·hairm•n Mi J.G Wannenbul lie Rand vir 1973 wa' .1.-/.&.* 
Menbem leesa 'F Kneale C R Veriter. A.1{ M D•dale. JK Vnni•itrer: Mnr J C Wannenburg. 
ion Ahliten Led€ Menere D F Kne« G R. Venter A H.M Drysdale J.K. * 

In In .d.,4.. capnlity, Mr Hare / the Central Organisation foi A•Iften 
Trade Trgting, Ilif-Aftintein, atend©d al[ rhe meeting,1 of the Mrr Harevandie Sentnle Organisasievir Amb* tae, 011(an•· 
Br,srli, It iswith regret that the passing away in 1973 of Mr F Lee ..em, h. de vergadering. van d. Raad in I raadgewende hoe· 
rn-ng • m•mn,•rnrthe Annrd •nrmanyyea,0, hadtnberep,ited damgheid 'Rewoon Bit ts met leedwese dat die ofsterwe val mnr. 

Lee,rang. jarelan•e lid van die R.litrasieraad.,emeld moet wo' 
MEETINGS OF THE BOARD AMD APPLICATION FOR 

REGISTRATION VERGADERINGS VAN DIE RAAD EN AANSOEKE VIR 
REGISTRASIE 

Thi· 1411·elrical Wifpmen'A Regislrn!1[in R lard held 11 mectingu 
du.ing ]•3 and ¢-idered applicaions . reetration Ln rempect of The *sieraad vir /]elttr• e..se [*aad.... het Red/r· 
1234 per@olls Of 'eile applican. 1214 were mccepted for the p.· ende 1973 11 vergadermgs * orweging •er],en BAn [234 nuwe 
scribed examination• or were e•empted therefrom in pait or in full #Be.virregicagie Hiervan is !214 oftot d.m ek•ameng toegel.t 
and 20 app..An• were.efuRed Th' Boardalsolantedprovisional nf c€heel of g•deeltenk dairvan vrygeNte] en 20 aansoeke ia geweier. 
registrmicn e'lates Drapplwed the penewallf •ueh eertifieat. in Ii. Raad het * oilopige registraii¢Nertifikate /die hernuwi. 
rrhrwe:,1 ]944applio•t9 vnnsulk[ Airtifikerer. Dp,igte,an ]D44 applikante todgestaan. 
EXAMINATIONS· EKSAMENS· 

Three wri,ten examinat.ona wire held 81 41 examination centm Ink Nes](re- el,@amens i. by 41 /.amen.entra gehou. "77 kan· 
And ]877 candidate• were entered. The feiulti wereal fellow' didale -s d.ar'oer · inge.r.f. Dielits/e was as voig:· 

Part 1: «)n the Standard Regulations fo[ Ihe Wi•ng of hemige.) Deel 1: (Bedadingmulles) 
Failed 568 Diuip 568 
h•ed 355 'al /5 

arl 2: (On 21•ctric,I Theul,) {>cell: •Elektriege Teorie) 

Failed 317 317 
Faid,1 89 Sl•ug 89 

Abscne. 608 Mwesig 608 

1871 1877 

A number of candldate' whor fo' varioug rea•ons. woro unahl' I •/ Aantal kandidate w. Im ..rAI,illendo red. lie gkriftelike 
undergo or pa,5 the written examinatinng were allowed tri under:,1 el,•amen•kon.*]lagnie 1,[opgelaacommondelingsekgamens 
•ralex•mi•all,in• te Inder... 

Duringthe year under.eview 2/ piacical examinati=wero held Gedu,/dedie ver'll.lari/971 ...ic. e./men@ in die •ien ver· 
ir thetin principalcent•. Te....emen. were mndoll ./pect n•mBle Bentra gehou Tr•re'ling, 1/ ron {*gi#e van 30(0 kandi· 
. 1{!08 candidale. of which.2 palled. whil,83?Werpab pl dale get.f van w.e 632 Keqln• het er 837 waM afweRi: Van die 1830 

Of th, 1819 whii failed, a number of eandidateA pasged in certain waigedruip het, het n )11,1• 8nnull in qnmmige,an dielake 0eilaag in 
*. a the .. and iheY were granted exemph.I 'im 'r•. i»v™etelling van latere tr•tsetnege•taRn Die 51aa-erkvirelketnptA 
.....entteiti ThepaR,mark fareach:eqt•96041, 1,(io: Bogenoemdetotalevnn 1877 en 3008,luit kandidiateinwatin 

The ahovement.oned t©tal@ nf 1877 Rnd 3008 inelude enn,lidaN'. die,·orige jaar ged,uip he[ 
whri had failed •n ]Drivii'l ill RECISTRAa.·SERTIPIKATE 
REGISTRATIONCERTIFICATES Be•,inderhed, van reglitinqie Mertifikate wai Reciert die inwerk· 

Puncular, m regl.*£in tertificates ..d Bince the Act came treting van die WM litpirlk 19 -id hipronderweei gegee · 

int,• oper'kin a. fefl•ted hereunder 

AAN APPLI- TO APPLI· 
TO APPLI- 'ANT. WAT 

CANTS WHO AAN APPLI 
CANTS . CEDURENDF 

PASS;FDTHE KANTE WAT 
YEAR FMPTED 1417,OF. IXAMINA TOTAL JAAR VAN DIE FK TOTAAL 

PROM THE DIFEKSA 
TIONS D[· SAMENSVRY 

EXAM[NA· MENS GE RING CESTEL I 
TIONS SLAAGHE1 1471 

1940•67 2651 7155 9 806 1940467 2651 1155 9806 
1960 5. 169 219 1968 50 /9 219 
1969 74 293 /7 1969 74 293 367 

1970 89 37] 460 1970 89 311 460 
1971 133 46' 593 19/ 133 460 593 
1972 94 546 640 197• 94 546 640 
1973 53 549 604 1973 53 549 604 

3 146 9 843 11689 3 146 9 543 12689 

Parheulara of the number, of provi•0081 regiatration certificate• B,Hnnderhide van die eantal voortopige iegistragie·aertlfillate wat 
™Nurd over the las[ aix ye- •excluding renewa]9 thereof) are 8, gedurende die a... 6 i•ar uitgereik i*. Ihe•nuwings uitgeg]uic)ig 
*a·· Af,OR. 1,- 
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YEAR NUMBER J•AR NOMMER 

lg67 371 1967 371 
1960 386 1968 386 
1969 463 1969 465 
1970 702 1970 702 
1971 10,7 1971 I 027 
1972 1288 ]972 1 288 
1973 810 1973 810 

PROPOSED AMENDMENTS TO THE ACT· VOORGESTELDE WYSI(11NGS AAN Dll WET: 
The prupo•ed ievision 'f the Act 19 .11 under eon,ideratic], and it Die hers.lin'lan die W. Inog older ®).ingen dit word ver 

is now anticipaied ,]ut all the proposal peceived W ]1 be finalised and wag da, die 5aak nou Kedurende die Parlement·sitting van 1975 finah 
.-tedtoralinmentduring1975 8eer.1 word 

ALOEMEEN: 
GENERAL: Diar sal gelet word dat dle aantal worlepige regiat-ieiertifi· 

1t will . ni•ted thne,he number ofpr•lsl••5••gt•tion eenifi· kate wat ultgoreik ig geweldig toegeneem gedurende 1971 en 1972,•at 
eates i•Bwed has increased 5ubstantially d and 1972 which tewvte is nan die tydelike Tnegewings van die Raad om Ambaemanne 
was due to che temporary cence•ion nithe 000,<1 to exemp, arti,an, Iner jarelane nndefwindin. v• te -1 e, d. Bkrew'€ eksarnen. 
with long experience fram the wnrten examination9 and to require e• 41!26 te vercisdat hulle dieptalmese toetze moet .agom te .wali· 
them to,inly pabithe practical tat to,lialify for ful]regiatiation •seer vii volle.asie 

In um/l ign I wish ·.' thank the B[.I [or th€ infnmacion pro· Ten 'luttew lek graig/Raadbedank virdie inlignng wat in hier 
v ted 'I thi, report and for permisill' to gubmit it t. le Technical die yer. u *mt li, DDwel na vi. dip nndige -sternm Ing orn dit m 
Meeiing dieT. e Ver'Id-n.(Irtele 

I.R. VON AHLF·TEN .... VIN AILFTEN 
REPRESENTATIVE VERTEENWOORDIGER 

Mr. 
./. 

Ji K. - Al- (Spring© I r Prea,denl coming to the de aant,t pe.gone •nt die ek.men ge,knf het en die klein persen 
•remer.i· Rigistration Board Jus[ H few pnin™ I would like to tule van hul]0 wat ge,I•ag hlt, Nou wonder ek not of Mni. Hare van 
ntion 1,•rit 11 ine examination regul. You will gee that lei Col.'s .r ong ken Al· Wod de penono wnt M,/01•,11 word orn . 

e le. aisapplating, Ths .0 bear' 00' wh' Mi lare .id Bamenteskry·fdaremgekeur..dit n'••Me for all". en/em,nd wat 
y™erday Where the problem lies 1 don't know. on the wrme• dink hy Wil die ekgamen •aan sk•. word hv toege[Bat om te gaan 
e•arni nat•8 the pal.6 mark. were very [ow on the praclio• examura· skryf. -der dat hy vooraf 'n kursu• geloop het of 'n ordentlike op· 
tion* the> were much 1,]we• Possibly the itindard of tiaining iGn't leidir1ggek' het' 
corre¢•, but ihat I can'¢ con'ment on nan daardle ander verR]ng wit nuni ion Ahthen nou--u bespreek 

ihotherpointiwouldhkementiononthereport* Presldentig het in verband motdie Adviesk•mt,e •r,lie Elektri-Ingemeure 
the propoied amendments tothe Act As you know thatourassocia· wear die W N NR :'11 wil pk net via, 90 :e@ paraginwr vall be af, daa, 
tionwas.proa¢/din 1• toput fo-rdamendments-helet 80 18 h.luir d" wecilig nall.ing /11.brei word na dole val die R./.A 
far tim thing' hase been 'oating backwards Ind forwards. f th'k en n on<ler'om'tee bestaande git mieenwoord,gere vari EVKOM en 
with •he Dept •f Labour, • would ve• much like to call on Mr. de VM F.,O Ranm mni die WNNR 18 benoem om die 
Wannenburg !0 gay Bomething o• •hat point aangeleentheidteondenopk Ekmeugraagnetwilwee•wieisdielede 

Comin•, loihe rel•rt of the C.SIR. There ares few intereating vand*V ME,O watdaaropdien.endanhethulleookeensop'nt,d 
point. roming out here The rrgE on'. i• the work being done by Dr gege da' 'nele](tries' 11.pnrilat. dit . die I.'te paragralf lai. sal aan 

./.lon 'llge/reh ol Li'h. n.2 ..ciall, where they ve got this venk Dende munisip8]ite. beskikba. ge#tel word / daar al enlge 
lightnin: 6•,h roun,er. which he'd ve,y much like to heve initalled lede van hierdie,ergadering wat al •an daardie apparate on,vang het 

er'Jirious poin'.the Republic Indl thinkle'al/An&¤ciation' " in werking het, want ok het nog nika daarvan op die 008.Rand 
/09 ectricity/ndertakingg should,we thi,ourfullsupport But I'rngure gehoor of ge9ien lie. 

r Ande/in wit adv LGE us more on what·i got m be done hpre Mnr. J C Wannenbur, 'Departement van Arbeld) Mni Die 
The nther 'lltereating poin™ th•t tran,pired from di,-hion• 6 Pres:dent vii a©ver ag wat keuring van 1:Andi•ate vir die eksamen 

morninl, on tele meteringon meter readings. vou will gee 0.1 page 2of b./. In / mall net . vii lede van die Raad . hier teelwo,•rdig 
thereportthat Mr Theon. whenhew. onthisad...committee vindag, dit im on Ahlften mnr. Kneale. mni Hareenek,elf, U 
d id requeat the inimute to go into r» mm and whot i been Mid /,1 maa, vii emgwd#Jer gaan vi• arsonderli)I. wa]1 -ans 

here by the / S.1.R iA exactlv whnt'• heen 80id bv Mr Ballmann thia lie Imekaa, . ne. hoe 'reng Ins m met keuring 
morn.ng [ believ' thar Mr /mbard made a remark yeterday After· Dil ie nie elke Jan Rap en By maat wat [©egelaa¢ win,£1 It hierdie 
noon that he read @Dnewhere somp devm was available for tele· ek:amen nie. Mnar gelukkig U daar aeke.e dinge wat in die Wet 
metering. ldon'i know what h·pe of devke Ihim 1@. Apart from that Mr. ommhr>f iH, en dit . a• ·n permoon 10aar s, vaklper[in•kmp deurloop 
PreGidentlgotnothing further.addiothereportel,cepttocornpli· het dan moe• one hom aamneem vir 'neksamen ander@61tdurdie 
ment •be CS]R on the eKeellent wnik they've been doing in the mannetjieop die veld en hy magnik@ d©rn lie Pn hy m• nie werk e. 
reRea,ch and •in this commiaet ror electrical rnginerring en ona vat By brood u t .mon.lit So * die tofdrag van sake 

Mr, J.G. Wannenburg mept of Labourk Mr I'res,dent ae fara@ hedendaa/ls,a'*syval,leerlings],apklaarged-hetdan 'mn hy" 
the amendment of the Act , ...ned i€@ very true wht Mr Inn vir '1! iaarlank 'n verbete.leee[ing weeB 6f hy knn dadelik ingaan vir ey 
Ahlften had iaid. That thi Act hai been floating backil·,1,11. an,1 . e•amen Nou0sdleppr€n'mgedurendeayvakleer[ingtydaypraktiese 
wards. ildoesn't k•owwhether its corni• orgaing pventually Imhorn ekgam• ver/%/ t. nip p. kt. nie. sy te•retiese e.amen afak# 
thrnugh Bo m811y hand8, I•rted arren it and then itwn8 take• -E@y met ander woorde ag •ydieeksane, afgeikryfhet op dlle welor,)p die 
from And *88 set to one. two three, four. five. *i• different per.1., teorie, dan kry hv vrynellIng van Deel A en dan a dit ,!r hum net 
eventually ]Inded up m eape Town to bedone there Ind t. bell ..... Del ite doen ..r nou Ingellk'g 'Indole d/t ...r.'e 
ready for D e par]18 nlenLar> Sesslon. and 1t came backwlth nothing'}e pen©ne kom bale keer deur. hulle het die teoret•e gedeelk /di]©n 
ing done becauBe there waa other leg'.on which was mnre 1/,Mir man, dan vind ons .1 daardie pe.oon totaal el al Inbevoeg L. um .il 
tant At the present moment there are qu•te a few Be¢tion@ orthr Avt r•klie,egedeelte. doen.en'.ukkeherekr•likomditted,Min Nil 
Whwh hBvi m,ire,lull]• m it than a norm„1 porcupineshould have, and ia dle moeilikheLd, waar lt, dle milell,kheid' Horkom kan daardie 
weare tr>*rash that©ut amongB, other*erprecatton of mannenie die ek•amen doBn nie. dit dul wa• dit •Iybetref. en wntdit 
Section ]1. that ,• foi limited .ope Certifi Cal.. and at. Seonon 1% dipreg VAn die Raad betref. h dit vii ons dat daarewak *.. ge 
*up,1,1* 10*plealread>knowabout,bmoveof Bkied, en wal mnr. Rautenba•h !1•r gier vun ge„at hft, daardic 
wh•ch L• ,;lilng •he8d for g•tlng people or person8 who are *. apea.ale opleiding wat ge- wilril, linK luin -ncr [lidE?Ilk Un • 'n 
qua 'fied th,in .hut is norm.]ly the ./8.. ti, do 001]duit work. and thal pe,goon daar was. on, kan 8ommers,en dat . punte •besig i'Tn Lip te 
particumr]. ime u, being workedon at the n.oment, that hBe aleop¢ a *0. 
queert./t i. I which we'll ha vetostrlightenoutandlry Ind{Ieit/,1 Ek wil dit r./ bal lerk aan.veel dat daar ln ander •tr•, IN,• 
....%]/ with.1 the bound' lf ].. rather th,n change the let. het dit op de oomblik net in,lohannibur, on' het dit m Pretoria, 
hut forthi·•ire-'iLI™,/Ilf by Sept-ber/975.itwillberea*/r maar ek 6/ i·redk graag wil 'Len d. die•er/e 'emieri word in die 
the Me,•ii,• m 1978 groter@en..9 g,=in .*Id, 00,·.... Port Eli•Abethe'Dur 
Mr....arnal..»an):Mnt dierresidentekhetnettwerip ban en miakien ook „ Bloemfontein want die resultate wHi i. im 

•nrrkingste maak. Dieee™teeen * -dit iA kommerwekkendorntesien gekry het •as regti' -•tommend geweel. 



Mr J.K. von Ahlrten i'>;pn,!g5) I'd I ke to request &'[r Plegident to contraclors' licences, genrrally at the Degi•ning r•theyBar, innkr sul 
0.·e 5. Andenon and . van Wyk . chance afte hineh rn An, -t they ®cupy quicAble and accept/le prenhgeq •ome {•th€. 6 
snmN]ling on rhiD reprm few ni©nths afterwardil vacate thele piemi•es and •perntr from their 

Om ter. te kam na mni Bamaid ie waag, . hy hierdle verstag hole'. Thil i. cal'ing quiT' a 1/ of d*saligfarii,in 
wee, gou leen dan ia] hy,ier. dat Inridie Ilornitee wai uit vent,en 1 0.Nume that the nte'lion of the Electrical Contracto. and 
w-digera 'a• Evk©m en die VMEL} belitnan et aaar :r -1, VI·r Wiremen, Acl is thal • ieeneed contr0ctorshould OCCLM™ au table 
{e"'wordiger het die komieee d?e "rer"ng /"e dat on' d;, by· p,em.Fesdlingthefu»peric// v•dityoftheeu•entlicen•e But 
*nd .1 gee. mei Inder woo•de, ek I' die·.•rteenwoordige-pdaardie there seem. (o be no provis rm r™de for the cancellnli(]n,•f a eontrac 
k.ilitee tur4 ],renie il ne<en,e,L [oc,ecup, suitablepii,n,u,8 

Mr C. Lemb'rd (Germillt,•n)· We have ' pr©blem in our area ME Verdil vir mlddagete 12.30 lot 1.00 nm. - Adjournmen, for 
Presideni. natnely Electilenl CrintTiwifira when they apply for fheir lunch I 2.10 to 2.00 Wn. 

SENSITIVE EARTH FAULT PRO- SENSITIEWE AARDPUNT BEVEILIG- 
TECTION ON HIGH VOLTAGE OVER- ING OP BOGRONDSE HOOGSPANNING 
HEAD TRANSMISSION LINES. TRANSMISSIELYNE 

ly:- deuy:· v. a>hen B. Se i Elel, Ing,) ,RAND) 
V. Cohen B Se (Elee. Ene ) CRAND) 

Mi: Cohen ,raduatd .m le £,Mite,Mity q the Witivo•ei.i,nnd 
u ah I 8 8€ de,•ree pl E!,rtric6' Eng,npi·Mn€ tn • •5•, ti£•.i,•• 1,p on 
appoinime,r t,·,rh F WJ EM•ic,U hiu*tne@ rP.y • Lid, in •4$9 
Ho kin,0 member 0/ the tiont mer,kied in #he d€.I ondde, pfruimpm 
oftheuer. firat earth ledage proterti * deuve' 

In h. present po,ition cs C'hief /jeRi,n. of A,ch, * ic' 
Industri•E UNy ) Ltd Vib raen ieadathe tecm • Prod.Z Eng?Appn 
.ri»d n the de,• d Relifi• F»inmeni. 11'Ar•huhr,11 
An'/ormen, Astrum#nri •»rm- etc 

hu€ohenfieuuenf,ALisiuiheUnited·9mies ,•United#(in•dom 
ond Eurtip, and k•0ps ohes« M • * /*men' 

SUMMARY opgoMMING 
In re,ent tinnes,le incidence or undelptied earth faulti on High Die ver.kyning van vergkuilde aardfoute op Hoo:spanning bogrond· 

Utage •erhead tra•mi.lin h./ up tr, 22 K. hai encouraged 1/ * trangm:hip|yn. lr,1 921(V, he, die Elektri,ite t•vo(.ienin'ikom· 
F.10Ltricltv bupply Comnli,Ri••n to inve4/0/e the .'sibilit eq (if m[™e <inlnni• aling•prmam d.e Inconthkhede van verbeter•& •an 
rn[,iducing „*nientA to the long aecepted and tisditional die lang nan-irrle en tindis.onele metodes van aaidfouibeveiligin, 
nleang loarth faull deloclion le (** 

1·he *lent . a new high senmitivity ear,h !auh relay .g I)•E •inrw•plin, van n nuweaardfout re]6 met hu••er.illiw.tilt 
mude t.he m?p.ve:77&/ po-b'Ind .mt,cor. Bl Inw be . her hierflic licibriering, moondlk Kern•ak en beve... .. •ou tained ./der oin/tion. wh'. e•rth fAL' de,ellin 'ad p..1.11.1> verk-> wlird inder toestande war Bardfou• beveiliging woorheen baie */difti'ultir in *i merasesmr' impi,x•Ibletilieve in,ililik {nin 44).inige g.vn[16 9/I I Inmoonchk w. 1 INTROD:CrORY. 
1 SCOPE: 

P.'te' im Lif i./hed neutral './.mi... gy/emg is Inip,Imi I lilliDINI 
hecauqe •he majority of fiul. in.·Gve earth i,rgmund 1 1 VELD· 

Pro,ec[Lie devicDs specifical[Y -•Kned and applied•i• i,rn•i· un Be, eiligN Vati ge·a,tr{Ir neutraa[ 'ransmigile gt•1801• i• belangnk 
enrlb Mult• work from = al ore•rth curre!* and Voit•KeN wh•ch an. en marde betr••kke i. in mee,•e foute 
are ogt prenert durin• nurmal halan·ed .peration i Ihree p.cr levelliging.teL,1/.mitlek untwirpen ./.ewend Iii .....e 

-rd gedrvf vanal rep•dl'Ne of gmndstmme en 9panningR wa[ nie >u(h FAJI™ are (herefofe independent ul· Joad. nnd earth fauh onder norma*rie bedryfs weqtande van 'n clne rame•te],01 
plite,tion relay' eli . manul-tured and .1 more *enq,tive 'In leen/(,Drd,KiA 9ie 
ph/lavg Sulke fiuote i, do& nnui•anklik •an las en gevolglik kan aardfout Theile'll' numeliu• 4,•i'histiened ./eclinl and Ir.crl.me iele• ueer•enRilie•' ve.•aa• en inKe•tel woM AQ fa,ereleB 
prutedifin rell' for deteition I rarih ful' n. iivrihril 

D.ar be,tnan in,]p Re,i,r,Btikee,de ngnngsensiticwp en heprrkip .%milli:n line' 
11 11 It ..in¢ent,fin li' dilci,/4 11,6 ..i.1. nfille*eMpect.... Ii,lerele. 'irgebil k in 'Irdfout h,eillging optransmis,f [Ile 

re[Hi. in ·hi:·pai,er. I)ie ti. sing van hierdle .·e•peRiaHsrerde releN •1.er nie hierin 
1 -'THE PROBLEM· lies,ireel•w(ird'•Ir 

In the m•jorjtv of developed areaA of the wor'd there -been little 
rwril torMrl> Improvement wi ille type,irilegree li• rarthlauIll),olec· 1 2 DIE PROBLEEM 

10•n 8·*Inta,applied mhigh vi,Ila•e 'iverheadir•n•.15&,nn lineq Iti ... rneeste ./wikkelde dell 'an die /6reld w. daar in rede 

'rhe Hurhreld areA . Nouth Africa M D •.Ible uniqup In havinK H vir en,• verbeterin,1 in dle tipe 0[graad van aardft,Ltbeveih E. ' stel· 
highlY cle.p»ed ejeclrifica•, in netw irk ihe mawirny,d whwh i. 6 1 40& h®gap»nninK iransmi84ielyne 
lixaledundpia.ombin•Slon.I'enviri,nmentalc-illtl.: runt finun' Die /1'veld van .d·Afnka is moundik uniA met By h€o' 
in ......ped reglii. „niwikke]•e eleklrinerink+A ne,verk *van die grantqte lieel on•er 

1»Ne en u i,I m em ' cond J t .,1nA j n • 111 de wn,pe i. a•/ I ke,i,buM. v,n on.....s/* Will in gl••I 
- Wide lem,>lature exurNion, - n,irinally I,«ined wir' '•sert ander.....degehiedegevindwoidnie 
ArPAN Hierdieomgewin.(24*/ s[u.1 in · 

- High , 11-1,1/ -AVI·.Fi'L. ]-,1000./tril - Groot "mperatuur illoinmehne - normaaweg ge m,-1201 met Marked... ....c lated with high windi. w·rn·,ivn gebiecle - '1 hi· Migh.i ./hal i.. denee .I' light'ing, during the Bum..r Hi•igto bo•eegpidelgemiddeld 18{OtorgilmeterN. 
mi•nth. 

Kwaa r st=•**. ' ..nementef the r'In'.*i'r, w I'. than.ix m(inthathe..r 
- Mainly f.,tky,aild•i,rq,inil, - Dielte.ler./. 'entgedurende,omer/lande 11·/1 

- Hi•her tteerile'i,enl,operk.ot .ind/rnss/maandevand/lar Ihan a•*e#/Ine hi,u•.e . f •ear 
***•*lder,ge Ierrpin Milih<n-ninen·,i,ex.trn•·all lili•i,lien r-11 inrwerhe„dti,w• 

becomin: fati,ued 0, damaged and falhng to t. Emul. - Ilieia'.middelde•in*n.,reper/ar 
HINh c,intal re.,•lanch between •he friller litie •nd •he .hulke in#ng• uiter*1• ver«inaak a le dikwel' 'frn.t. 01 

•urrn,inding ··earth· , tugaher with hi,01 €4,rth return reli4•,Ince• bulka./.R wit hn,modle tyne i.die g.)ndlan, hell/d 
•ime,inw,linlit ihe reGulling-h faull cumntst,>theextenl ihal fli,eleintak•eerb:Iind a]Mien Kele,er in omringerde ·gond" ai,Kik 
#lirynnlproteitirinde·leew aileta,Mil,w,kof.en•itivilvir,(he,0 n hi>e grondliann weeNIand .perk lom@ b ..../*.m .danig 
felatively low currents. arD incapable•}freAp•mdin0 undirnuchearlh dail rrn,1-limete bevoili'ing+erusting aN .volg var nepe.Itte AenAL· 
fuult ',ind,1,•in•, bwi,Lil nie ./ wageer op .]ke anrdfinittiwhtan. Ine 



mavis 

Earth fault /patectop 
The VDS range of High Sensiti,lity Core The VDS range supplies Earth Fault Pro- 
Balance Earth Leakage Protection Devices tection on Low. Medium and High Voltage 
offers complete safely in locations where it Overhead lines. in Arc Furnaces and even in 
used to be almost impossible to obtain suffi- chemically contaminated or damp locations. 
ciently high levels of protection Fortechnical information on how 
These include Medium and High to obtain positively discriminating 
Voltage Overhead lines. VDS back-up earth fault protection. 
Devices are the answer when ask for Bulletin 01-CA-01 
there are unknown levels of, or Fuchs Electrical Industries 
irregular variations in standing (Pty) Ltd., (Industrial 
leakage. when earth return bond Division of the C. J. Fuchs 
resistance is high or when sys- Group) P.O. Box 3758, 
tems are subject to spurious Alrode. 1451. Phone: 
tripping. 869-5311. Tel. Add: 'Breakers' 



Whill it 1, true. thnt In the cnie of viry high .14(Agi• trlinMrniBsinn in die geval #n baie h. 8panni. tranB. ie me wo' hierdie 
lines thi• problem 18 ieldom ene,)unlered, this li due 10 @uffi clent vol· p:obleer qelde ondervind Ind. g.oeg spanni. b.kikbaer ie Im 
Iage heing available to drive /8 nece-ry currear thrnugh the high vadoende•-m deur die aardbaan te atuur 
*h •turq path. 1•een trai••ir1Ls'-*ng. van 22kV e• iaer staan hierdie pro- 

*•ever, at trannili,Nion line vmt•es ,]f approxim•tely '21{V and bleem sterk op die vooeond will met EVKOM •e vinnigM tne 

bel# th. prublem become• more :narked and with ESCOM'i •*.#1'ttelandgeelektrifil,nli•,rogrAm 
rapmlY .n,rea•inK pro,ramrne r• rurnl e/clation le beaming Die Kebrul -/ hi... 90nder ·. metaal aa•dgeleiding het . 
lire .]d m,r appli•en' onlwikkeling van o hoe·sens#./ lardroot·rel•.ove' dring/nder 

'rhe we of -d/,le supporti and absence of metallic enith,urrent gemalk pall inueaiedtheurgene¥ Ir the'ewelop./. I.Hign Xi'ng.vity die behoefte aan 'n toeitel wa in itaat is om te reagier op nard· Earth Fault I'rotectlon 'I'he ne•dfuradevicecamablrnfirs.ndingr• van ulle moonthke g,tottes het die ontwikke[ing van·I -rth fault curre. of all po•ible [evels. preelted the *rome 
develop· 

ment of a ligely •ilid 'ale device which appea. 0 9•IN ..t grotendee!*e '·soliede itaat" toestel,.. kG,arbly],111, lan alle piall 
prlctical requiremen' t,ese•er•Rte•v•)!doen,Renn•.aak 

1 3 OORS]O 
lit s nlkenleel bekend d. re. met 'n ornkering, ty. enakap 

130TATE OFTHE ART· en rigting•ensitiew' ooretroom re]63 algemeen Rebruik word vir /rd. 
1[ ig well know, Ihal inver• rime and clirectional fivmurri nt relays D utbevelliging. ....8 moet veligtigheid lan die dag gel word 

areapphinble Keneralle·are«rth fault protection h-venhey muit *nneer uiters,en•itiewe of ]BegI,00/ ¢ipe; Rebruill -1rd. n..el 
be '10 with ,·aurion wh,/ rdrq Men/le {/ 1,1 i,irirni pich .up VAbeleqt'ngfinde•indmagwo• 
tvpen areemplo>ed, Ainte high VA hureleng mny hprn,•ir.le,(!d Omkr,ing,iydrel@jlewerd@rind djslirimin•Pdeur vinqi, we 

Inveme time relay, are i,Hed for dig™ner c.[rimintion by kinl, vir hoe routstione nabY die,el@. dog ine• voldoende tyd ver· 
prowding fast ope•.4. for .h faull curients near the relny, vet tpa,•ing vii !,•ute•p afgele• punte .... ...ami suffiriat limedelav fi•r 'aults I =te point, fi• cor, lina•ion In •eva[[e waar die •ardweer.·and baie In •40,• where earthreturn mdqtan•gare ver, high and earth •ilt hoo, en die al,-ome 

hale laaN ls, rinder meeste toeit•.de. ook nnby die felll. verrninder .irrent&ve. low,underrn,•t .•iliti,• including/rsneaiti - 
re dieeffek lay, the 1,vermi timecha fcteri'tic a•urne, Imer importme. vandie•mkangstydele•knpe,ter 

Rolays with deMnite lime *creriAtic, provide Rell es•entiall¥ met 'I vaste tieiensk'p lewer hoof8$'11' 'n k,innitanie 

ennq'allt operating times ti, nonr "d remote faul', with 140 mult we*d vir naby en v&r foute, w0t dua korter werktve kan lewer 

thar Nult» furthen from th( 9[- en,i be deaed rapidly, Cnicading op punte .rder van die bron af Deur hierdle ty' le..lone. Om 
.- times fur felay en (irdin/11[]n provides langer i.·lining rim. for Fele ki•[•din- te verseker M.taa. ]anger weltye e#er vir re]I 
relay; nenr the earthed •our,·0 but in c•es •here earch [Ut cur· naby die Ne·aarde bron In ,-110 waar aardfout@tome in elk geval 
•- • *• *t] provide a moresa•rs#kauci·<lugim'na *.. Iword ·n meac Nanvauba,2 d'Bkiimj•a9ie Bkemna hipid•ur 
twIn urherne, without the dange• of inairtaining high earth fault verkry Minder de Revaar van '..rome wat vir Ing tie Irrduur 
curre,•(9 forlongE,er,iwi• maM wnrd 

Mcetexi»ting protectionkherne, inaudeearth fault protection re· Moeste hestaande bevelli•ng•kern. vir bollr©ndae tranRmigBiel,ne 
laye on overhead tnn.rnimen lineA, whlch are iet tooperate at 209 MfuU aaidibuirel' in wal ing€gte[ ig vir 20"i las*mnm Rommige 
ofthelomdo,ent. Somelypes/frelay•call a./conne¢ted to# Up€M knn Nelfi op 104 inges¢el word maar dio Impedanaic verande· 
prorpetion at 102; oftheload cuimnt, butunderthee conditions. the r.ng en du• addi•onele la, op die •fioomtiansfoimatora ig gekoon· 
Impedante clianke &. inorea# burden . /e ouirent tranHIorme. 
is•]ch liKsfxlani•datweLnigbaal irrvindw,i•dhierdeur rha( litl]8 adva,wage is •ined In'n In nn attempt : obtain inipm,Dd euth faL[l prol.tii,9. exter,ive pog.ngli>t verbelering L. aamroutbe-liging ig in dieafge,epe 
use 4•q been made in rece. Wars •./.coned ·Senei(ive Enrih Fault ®re baie gebruik gerna,k van di-naAmde "Senaitiewe Aardfout 

Re]& '. .18»"Tliese relays can •alt•· Hierdie relel k,n ...inik ingeste[ word op 2[> lot 3% be set / about 2·. 1/ . of the 
van die Btroomuanaformator aekonere 5*. wat gal reagee of 

.J'Int .folm...in,inry'lirient ./inK .91/ing in the delee 
tinn [,1 primary enith. fu l,1 f alrir,nt•of omgewing vin 4 tot 8 yom,4 r• 8 foutstrome in die arnpere 8!npere 

Whikt this repre.nted I marked improvement when ampared Dit I. wel to ·. groot verbetering (]i• die bevelliglng,vlah van 20% 
thi 20'r Mad Ii,irrnl.,ti·,•ILE]n level 'g l arnper{,4 (in I 150/6 i·an I.*m 'bv 30 Impere op 'n 15&'5 'renmt.Ji-flirmator} 
eu•nt transfarmer) ther)peralinge•per,enceof mai•r•upph authon rnaar bedryf.ondervlnding van vi/n,Ltaande ele],trimitellsonderne 
ti- glich 86 ESCOM b 'iwn that on medium m high volta. mings ..A EVIOM hel ./In 't Ip medium tot h......ing 
4•,lf·mM, theearth I•tilt 04•renlN lihtailied with fall•n lin•q w•ofter. stelseli die aardfouistroom vir grleien op die grond. dikw.laer 
he.* • he 'u frent lilli required moperate even these senmi. 6 rela>11 was a· wa( r,4 ,m fim ge['4 hied rositiewe rel#R te laat funk. 

1 IHISTORICAL I 4 HUSTORIES 
In I •per we•ented to the 1467 meet,ng ni lh• AM EU' the In n re•·ealt gelewer gedurende dle 

•bi>ve piohlems were ouilined and re•u!* .ini ..All,emeni• 196' l enki,EM van die W.£0).6 die hai[,se verel,•e6 van I 

ial,en under,imulated earth (Rult condidon' the baste r.]Iment .per sensit.ewe •ardihill role vo•)rge,te] 'it metingB geneem .nde, 
f• A m•*•tive earM fault r.y were pral]•6ed Resi•nuleer<le aardfoulloe•tande 

Although spveral attempts •·ere made duriuthe mid mlate 1960·' A]hnewel.·er,keie poKing, om 'n geskikieeenheid te maak aange· 
.produlea•Jit„bledevice. it .. ..ill.'thar •COM I wend iN ged' rende die perincle middel tot 11 1960 m lit nie woor 
&.lilon I the proble., iqued . .pecill.,on .·,MI. a de„ce ti 1€g tie EVKOM 'n !,pealfikaile - 'n le,[el wa• aan w e. be,on· 
meettheirspe,·ific•%/ dere •er-e• vi•Idnen, *.ik het nie. A delice. developed a.,und le F..COM .peri fli·'tinn. after 

n 'Par#el .at Inl.ik'el I. Re}inAeer op EVKIM /· Npi'wifika'e provill,: te,ti in the Himmerpan Electrical ·1'0.1 Drili,r•nie,i¢ i,f the 
Elect.icity Su•ply C•im.1.1,•n. haM now ipen ne[Lrly fuilr wan of ell toetse 1/ F.VKOM Ne ELFKTRIESE TOETSDEPARTEMENT. 

•.irvice te Simmer.n de.™taan het. is nou reel byna vier Dar in gehruik 
11,6 - gh .Sensit,• 1·Anh FU: Ue.ayha, fined U}• wid H.erdir· ware H,ip €en&!tiwiteit Aardftutrele heI dir gaping in die n 

1}11· •irilecti•n,•f High vi•t,im! 1,/rr,miq'n lin·' heveilirng './ .09.nning Iranim.lelyne mui 

2 A P.Al'ICAL HIGH SENSITIVITY EARTH FAULT RE- 1. •n PRAK'IES' HOE NENSITIWITE]T AARDFOUTRELE· 
1 AY, H.[ 

' 1 GENERAL- 2 1 AL'EMEEN: 
rhe 1, kh .enw.tivity Earth Fault Relay lhal waq de'ighed and Dir hi), senxitiwiteit 'Irdfoutrele watim¢wl.. enontw'ke] w. c E• developed . meet the. leed' e -ili,8 of I lar. 9,ilid itate .lav aan hil rilie rereistes te voldoen be&,aan hoofaAaklik uLK ·n Bolie 

package whic·h 1, 4,•ed in cinjunction with as'ociated curreitt trang. 6tsal rph'eenheid watmaam me• bypa-ndestrnorntian•ormator, 
f,irmeM, gehruik will 

ne re» 18 de•igned t. be uged in conjun¢tion with Current Dic ri·le I. intwerp ©m met atic(>miran,formator,gebiuik •e word •r[,I•Airme•ffirrwfirr•gril viriwi·i' "Il rede: 
The. *.· NAAMI.ilt 

(0 Potential i,olation from che pm*Id line 11 'panninam Lsolagiemet die lynwat 'veiligierd. 
Th- Are; 'i, P,Henlial i•),N,in,1 frfin, thrpinecied line lil \'[·imindefinginla&01,/wly'wArbeleiligwol 

fib Redluumn nt blirden i n the prateeted |Lne Hince there 're Weeng die <X>rdragg ve.Ii- .Sen die Iximirangfurmatnr en die tran/fr/mali,in I,J.. between 'he miniti>,Ing C r a·,il thi lly, ni iele lern hierdie lae ft,u[ .ilimo moet die rele noodwend,g 'n hoer 
the ver, Ii>* faul' current level. hin, conNidered, Ihe relay mist of 4,414!hWPI'l h• A die wrrkhkE·prini. senqi' •re,1 .AR ly 1111 her *0"ilii v 1..ho Iebul[ prim,irv .•nAirivi. 
22SENSillVITY· 2,2 SENS]•MWITEIT: 

Im Inmer le i,il,iwer ean die tr.. ihe requi• verristr TwimA. Rengitiwiteit onder die pr nia. senmitlvity under wor„t·eaNe 
uad iliAH of hiKh eart h rellirl .th'. whil' bring loeitAnde van hoe aardban' ween,tand n 13 ..L'In ina.yte to en ook loor...0 
c,Berm w,del, "/ing r eld And v viron m"£81 1·"dilinni, ihe reky te ma. vii die grlt ..Laaie in ve.d en ./.Ings toe'ande i' die 
ityelf wn« de•ignrd i i have An nilil.[ahle Lumnt Ben9ltivity of IDIA relri:elfiniverp me• ·n •ronm i©nqiriwi•eit ver@t€[b•ar vanaf 11)m A 
through 1(Khn' ilit [(Irn A 



ThiB': the senaitwity on the mecondary 0ide of * moni•ng HB' e i' dan die Bensiliwiteit aan die urkond/re kant van de 
clirirnt tranBformer, Btroom-mato,ain gebrulk 

The actual pr'imary eaMb fault •en•itivity ig obtained by multi· Dle werklike prin,Bre laid. 'ternlitiwit/twird verkry deur die ge· 
p{Yin: the ppeaent re:al .-itivity in mill/mpere; by the current Be]Ekleerde relesen'lliwitrit In m A to vermrnigvuld:, met die 
ir,InAforrner ,ntio. stroomlia-matnrwrhnuding 
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For exampte.,f current transformer• ofrati© 160/5 are u,ed. thele Neetn a• voorbeeld •n ti•n•formatiw .[irhf},]ding •an 150/5. d.w B 
have an eq•iv•len• ratio of 30:1 At the rwo extremeR ©f Rptrings I 30/1 Me( die twee uitent€ ingrellin28 *ir hoi; •en,itiwitei• re]• 
the high ,=m earth fault relay, this would *ve • prima:yearth pe . / primere nardfoilt -* eit van 10... I 36 . SM 
fuu]¢ fie-,tiviT, 01 11)/A X 30 r *rnA At the loweat @ettin0 and m.A ap die 'ag,te en 100 re A x 80 - 3000 m.A op die 
*A X,10 - *lu.A a, the hilhes, 1/•ing hoog,te postile 

When necea,me earth fault' lower thRn R. nA Iw, Imdly be Waar n dig kan aardfoule laer Rs 3M m A glidek -id deur die 
detected prouded th18 device i, uled in enni,incti- with C T'' .phrilk van 100/5 If %/' 80/3 qtr[,[irn...pf"Mnat... alhnowel 
I ral,Ii •'ll 'ir even ./. ./ougli ESCOM. in .nm] do I. EVKOM - die ligemeen . ve,houdin• laer 8,100/5 op 6.6 
r•coninlend e.'r.'8 'mal]I,r [han 100/5 on 6.6 KV, 11KV und 22KV .. 11 kV en 22kV en 22KV In skallellu g ./*lie 
feeder 8•'itch- 

2 8 TY[} VERTHAGING 
ln,kake.ing van lang lyne lewer oorgan:a nulv•gorder atrome ae 

2 3 TIME DELAY: p.•# /.ading BLrome· in die lyn 

Energi,ation of 10,1,10,08 r,GLIt, in tranlient zern pha•e RequencM Teen •e Epanning• hier le. sprake kan 'n kraglyn a0 • kore' 
curren' due to the ··ch.g. current" of Ihe llne besknu word aa die •er@preide k-tansir i(rigni,reer ken word. Dit 

Al the vil•ge• being COnALdered I /]wer line can be gaid . be k•n Mr . algemeen Ked{• word vir [r••trs van waa..ik 25 
··Hhfir,· 1, ...ributed lepleit•Ine, r8/ 1}e igno.d .mpletely tal . kimpters Die Illistmr,rn de,•r dic lyn kal)aBitanA..... 
T!08 can generally be done for IngthB Ip I perhap* 25 to 30 1110. h lyne h ],lein en die lyn cionskuppe word hcof-/111[ bepul 
metre' l'he'•chargingeurrent"thmughthelinecapacitance/,mall de,irdinseri• weerstanden indi,][In•' p 
fur 11']'11 lina and the propertiegof the lie innuenced mainly by An• dio lynlrntr ti,enrern, noem die effell u• wripreide kapali· 
i. 80,ie' ipli '8n[e and induc•nce tang,p vinni# ti)r amndat nie * . laaist•om toeneem nie maar 

As the length or the hn,1 1 ncreawew, Lhe effict of the dlitributed •kd•ev•nei deurdiegrnte,6erifimpedan&ie 
capicitance increa6e6,apid•, fornotonly doe„ the chargingcu•ent Die effek van h.pidle groter impedaimie i-cenamp in die tyds· 
increaGe, bul al,0 I r,0- th,ough • la•ge! le•ee impedan•e d uur van h Ler ze. fase vol,rorder laaistr,»m. 

The effect of th" "er ,-I]•d•nce - to inereaae theduntion of Om ;poradL- werking van dle aardfoutrele I voerkom is dit thiz zero phaae sequence char#ng cu•ent. 
In order to prevent upuriou• operation of the earth fault relayu, it nodig {im 'n 1 >./.·rt r•,Ring by le poeg :od* die eenheid nie reageer 

i' ne'€esaly to introduce a time delaY to ensure that the device will np hierdi. 1.aist,4,menie 
Sons mmle snon/1/ke tradi-el aardfoutrele• hot die hoe not reapond ¢0 Ihese enargiBing tran'ients gemitiwitelt L,ke lipe'n ve Melbare tydvertraging fae'],teit van l lot ]D 

mo,r prior * 0•h tau•t N». e high @ens•ly type 
I provided with IL ad,/8/ble time dely feature of 1 .cond gekandes 

10 ]0Aecond@ *ing gogien het in paragraaf 1 3 hie.bn 15 daar min of geen 

Awl hi.Ii, ler' fr£'m para. 1 .1 I .1/r, I.,le Lir no advantage *01]d vrordee] te puI uit die gebruik 'an n ie' meI'n omkeringg ty' 
be 'litamed b> the Jldi,p. in . an Inver. time delay charaMP'L'il ei-k'p onder blie k In al'dfoutat r..m 1 ./ande lie 
-0,·inird #r• lowearth fau]( Die Rtend•arc[ ho@ senBi[iwiteir rele la daamm cK,iren' ...rul met 'n 1 

The standa•d hiR}it,en•iti•ity re]8y therefore incon)0!81pg a definite to[ 1 ),/ onde definidewet vdvertragingeenheld konti w veratel/aT 
t,Hied'·111' sinipm, in finic'ly varinhl f Li·24'r J• 1 I• 10*,mo lar.ge. whh tuggen 1 en !0 g.... me' 'n spesiale mnde! 6,81•ihbaar wat tot 

pecia m•*1¢19availa•eupt,Goseconddela. 60 •ekonde •ydvert faging kan le,ke f 



1 4 ./.EN 2 4 I.R 
I is elential that plitection re]/¥t,of. 9 Type pregrm n. 1,1. I Di. IM esennieel dat beyeiliginA, releg van hiordic hpe 80'. klrin 

p-Lble' hurden ./. maiti f ngin-Tent 'raBIni ·™ 1•4 aH rn™,n¢[ik le up hu[le gcr•Kimcranif,Dr·nntnrA 
Thts li of importance from three liifferent H•peute. rh• i. belan,i• eanuil dile Ver!•killen.-prktr 

alwhen 'hanngthe (,1 '. lithather protectiondevice. the b..el al Wanneerst.,•mtran*format./imetanderbevell./.toeitellege 
....minim' deelwird.innetdielng nmin,miin,wer4 
hi If matched . i. ··own ' currell •r•™fi,inle, the u. If low bl t.dien die ./heid ....8 word by U /!00.lan....t.. 
p.for.alle' T s per'irgli...mlilr £ (ils,wirl: kan die gebruik •n 'a@ .•rmee stroomiran•forn·atn.6 •an•tenlikf 
i J A high burden will,quire I le prinn">· tn'Knons'. current Ind •eb•Grings meebring hence an appreciab]e •crease in etktive fatinatlhe•low turrenLB c 'n IN lu yerels :neer primle m.....entroorn van n gtmorn 
and thts again Will r' flnee OVern|| Ne!.Ill¥1|y 'JI the earlh fuult 

trin.formator el dalron· 'r ....Inlike toelame in effelltlewe ver 
pri>#-]11. houding len hie,die .ae,trome. n Verlaging n a#help 'eng•tlwi 

The new mlav· preMent• a burden i ' I- •hin 0,01 VA fin irM 
Iss,• i,1,!,1 elirre' lrilrn;fi;.mers tell #niardfoutbeveil.gingword.Velg]Lkendervind 

Whelu•edina{/.118|Rnres™em..114|nel,irypn. Die nuwe :el• pia- 'n las un minder . 0,01 V A op :ree•ande rwi rnIL 

be u..ned with current transffirmel hnving I Inmt-/g 4lrillinilr•nsfi,rmail. 

perform/•ce/'lowls.A-Cla,sAIoll//-1....C i. Wanneergebru,kin'n Kern·•lana@te]Eelva•hevredigendewer•ing 
ve,ki> ward met 6.4)mt.ng'firman 'na meterin' w•Iverrigti. 

2% POWERSUPPLY •0 la. / 8 '.A - I.. 8 v.]ge- HS 8939 - 107.1 el "IEC 188" 
Alth>ul t )[d . ..irable i. re[Av, I thi• ¢vp' m br 26 IRACTOEVIER: 

independent 01 Inam: iupply voltage, M ardef to Rchievl th• degird Alhnewe[ dir. verkie,lik . dat re]69 van hierdie tlpe onafurklik 
high senNit.vit) and for l•perntinn oflhe timing rimi],15. connecU©n (i] Inael wees var hoofi.rag•irvirr vii die niklige h{*1 grnmtiwill•ir •n 

a 'ource of supply ..'Intial h.4 been n.ce,a'I aand 
I ii reduce I hi plillern' 01 Viltage colla p•e unde, heav' fault cindi Mw, un die tydre' in B eenheid. was dit nodig om w heof· 

kr#evi•r'ebruikten,8ak tioli• 1.heR device» are de.i,med W maint•in their Aperified per 

1.,imaniewithlhe:upplyvilta. reducedti,Ast,•Inq.MI,f r. minnl Om die prob.,em val •palinni,gval onder swaar tbuttoestande te 

vantage .inceluchalollage,•]1•pse would -illilm#herm• verminder [I ishierdletoe@tellenntwpipomhulle Keepe,ifigee,•ewerk· i 
handhear met die t€·evoeNpannin0 E laag al; 56„ 1,# tault currenl. the fau]: would h aly ever.t be c eared by verrigting le anv 

04 k di protection device' wn die non·. in.le-aardo Aamsien 90 'n.panning-I *paard :mn 
:net hoe t,Ill,itmme 9,l| dir fthut in elk Keval borndig wrird deur 

Standard dewee@ are a••lable for 200 Volt A C operation . 

elierrati,el> Liu VAL' 1 he•MI,ppli- „rr uwlia l> awn,luh[[· f•im heqtaAnde. minder•r:ilipwi heveilingsapparaa' 
the sub·mlatian lightning »upply . from the gecondary windings of Staivduard een•de i• brskikbaa, vii 220 Volt W IS wrrking •f 

as ·l aker.let, 11(-[.W 9 Hierdie loevoer, 3 gewr•nlik bell 
The exci-ion requ re,rerts •f th : c[•09 of H. Ative earth b,hir •ar *h ·4!asie bpligting.toevoer of· van iekendere w•ndings van 

faull relav i• ai,prnximate[v 4VA in [he qu;eBren timdiliA and 8VA bpnn·,Ing=Ii,•rnatorg 
ir Ih/ [ripped e,Inill, ilin Die tue•nerverol.teg v•n hierdie kia. hoe Reniltiwi•eli nardAutrol6 

Foreven higher relinbilit. gimilardevtce@are now env.'aged . 1. 0/.ve,r .VA in die •u.tende i./tard el .VA in de klink 
operntionfrimihe lf'Vil/C emer,reliev'rippingsupplywheie,hiq le./. 
is,pril i Ir,id Vir Melf, hoer betmubRUFheid word soart,elyke to-[le. Wat vanaf 
2/TRIPINDI€'ATOR 0 !0 #91:t G K ." d kiinkt')evier gedryfl" word, waar nod g. in die 

An ele/r,inical]y #uMed &hung Light with inand•I re-. 1. pm] ¥(Ji•ruiP.,4 Nest' 
lid rrir Earth Fault Trip indication. Hhould the earth faal· be 2.6 KLINK PWDTMATolt: 
deared, the reny 'Ltimali•ally mel& il• preparAtinr ffir Ihi• .,wt n .lk//fil ...an'd-ewe filkkerlig reet n hand·heistel In...1/8 
r„r,h lat but the Trip .ndicat<,1 <•alinues opernting ln¢L] 11 1, . Nien ,41 kli'indikator Wanneer n ./pdfout dellrdio .1& Drnlil 
lirinwill]¥ rr•rt werd. Aal d r r•I#r,uton,•tie@ her*1 en gereed wee,1 •r die vnlin' 
:1 APPLICATION: inuir Irrwv die klin,indilator aanhoudend •1 work flitdat dit mn 

U VOLTAGES OFPROTECrEDLINES d i hand hentelwoid 

At preent.leinit common appliciti,]n irea• for thi!, <]a,0 if 1 ./.PASING 

.·11,/ ine Im iner leA 1.1.11 1.1(in line. 'ving voltale• from 2./ 1. 3 1 IF...1,/MDELY'SPANNING' 
uptoand mel•dirig22KV. with hy farth.pma»ltv il• 'in•A KI ri·i,·i:,wiN,id,K li dle nieeK all•emene tnrpaBBingq,hied von hillid,r 
Ind *ines. due tn the wider .•age . ..' 1[.nge·•, Jind thi 1,6-16 hogrnnase Der uni•ipl·,ne met„p•nningA vnn 2,9 KV tor in 

]<,•er •,1. fai,[1 (·urren. m[,1 221<V. mel die ourginte n•errderhold np 8,• 1,V 1.ne, anng,·.1, n 
The p,i,blem• 01 inbuffcienl earth fault curre' beini, av&ilable m ••irr<lie •,•nnn.n•r, bail algemeen ge'uix word el dle beak... 

ii,per/ethepriurartrehws. decreailes/0[lage,iwer.KV Thee •inrflfili·.lri,mell. Ii 
I. Mi-ver I rahe ./ recird. where a ./rn ./V ine Il •n.a 1)10 ppolileme a. 1:eval, •n i. vnldnende daMftiutqI-,ime •n .* 

ro•> terrain and eart• fault relap 120 if Inad o:rrent, fai'ed ti) 
,<|e• te Aktheer. neemn at' 1 ren 41)nrninKs . 22kV & IR eglri 

i•,)erale Kewal],an'.gete•en waar h .. [yn in knntak met dc .. ..rn F.ni,rinouh .[),iD e•i•/ f• applyin• thi• relay nn liw vnlin•e 'ive• he, en dle lardi'rt•.1, '20'i van ./raint] Ip Nerengcer hi III 
head k - Mic'lly 380 Volls Hiweve• aer fd·, nn conqumrr'A 

o W've 'Ad vir die tier»qing val hierdip ./ h.stNan i. 1/8, 
premle' wi][ be reid by ..1/ device Irher' i. nii interpi.ing 
tr..nierJ il i' phiential that *lertive pmtectir. i' Id/,nuqlv 4pan,im, Iii> el g• nd.e kne - tipieg 380 Volt On,dat Mute np ver 

pli,>ed, with e.ch c .i Jiner ..ing p.nreeT. by individuil high .pred bri.ikerq se penele deur hierdie toene[ ' galen" ial w,ird Idaar is 

·20mA dev.- On rellculanon nplwn,119 •ng PME, 9*n,4. geen trnnsftirinali•FQ ti»011 1,1 nie) ill dit noudiaal:lik cat 50101€tlewe 

the problem im fur¢her A•.avated •in. rb•iousl, ]10 ea.th 1/veli,KinK me, iwrleg gebruik word in die vorm van indiwidwele conner 

hon un the iwutrid (i>nducti r can . 1[deratd en the <Unstream holl",e<121)M A ..telle 

sidp •t the •en•itiveearth fault pri•,eeti••n * op 'en,]ir"ng. Iwi ikp waar die neutiaal "p vokkele putie ge· 

i.2 CURRIENTTRANSFORMERCONNECTION aM([ w,ird i PME' srelsel) word die probleem ve•er verefer 

·rwi p-bll i,£9 exi,i Jur c,>mucliia iii Ap m in t. d ¢ iring #nge'ic,1 orn mir!,crhinding op die neutraelgellier e aer.,i· r'irirn' 

tran»firmen and re*Ptil,factnri pril•).mnnce (1£ h,Kh •i.'ll,4 1•· grdiiId kan woMI lie 

se•g•t'I.y ealh rall' i.lays These STROO'TRANSFORMATOR VERBINDING 're· 

il J ( i,"p }til,in, e ri, ]rn.( t nm mann,like*foomiranermater.trhind Ing. hes,un IL, wai 'Ibel 
lil...al =.. 1 rin brvif·filgi·11dr werkin,(ranier.Ailiev.e aa-dfinutie[•9•] 'wernaarnlk · 

al K.r..1,in•v•rbilid.ng 
•,2 1 CORE BALANCE CONNECTI{•,41· hi N['Mil LI, 

Iii I.' lew·rbindin' 
il e. a *i,1,1 er,/11 lypecurrer,1 tranif•nner IR used ./hall 

• 3 
lurrer, t,wriing : •ducbn heinK ])1».d •hiou# the C, I KERNIALANS VERBINDING , I.' 

wnntii.ing i.re M.rn per phi,Ne i.nd tieL[•al f uAId) /e.r In hirrd p g.,1 wr.d n en.I 'Lngtlpe Et!•,1*ntrA'™formal•/ ge· 
londil·tor. then benime the PRIMARY lining 'if I DIFFER./ hrl,Lk urnardekr al]¢ Btm,imdraende gelriersgann om een draa per 
TIA!.1 RA'.SFORUER * 2 fawe I [u. newlinal i,dien gchruiki ie vorm Hierdie gelele.9 18 dan 

d ..ni•re winding'Hv•n ndifferentiaaltr»f•rmat. 
The differential trm™former al.. include. I •·©nda• winding Die dlfferentiaa[ tranEforinat,]r beva: c.k Aeki).m windings W' 

whi, h is (Mnecled I© the qrl::il,we {·,irth rilult rel•y in€[ die.er™ilien' aaidfoutre]6 verbind word 
./ern,irma'im.ili.'. metdal'Irre'll....hroo/·hell'p {Mder normale t•,eMtande im dle *[im van die strnme wat deur dll 

conducter, le VECTORIALLV bal8nced, independent of pha•. gelricn,vlilivektririaa]KebalaniceriatguN:envai• f- ,elaillng Zorn 
1•,Hdir,M .10 net ..imel' 11/% 1/ I.... in .e I nere'll 

tr,Inhbililier .•rc nrd I hero lithurel,]re no .]ulmil frin' dhe Mec,ind•Ir ner./LunetieNe Uried }ies, aan * n di.ifferer.haa| tranifi,unatfir 
km 

Win•L. 
wat <pin pen ullga. ull die 8ekunde• windi,4 [ewer nle 

V, in 'he <.clirrele f 'ardfout ontallan lid die vell,le ..11.4 ... ar ... fal. 11141 .O.,irill Iml Wannerr n ]. 

curr,int L. 1. lirl' rund Icton, I' ....1 hv an arui.uni crl,In iii Iri,rlit -rlieut met 'r, h.#.Iheid le[yk nan de 'te van 'Le 

i. • . de nt Ihe fault current Thm differeice 1/*·9 ri 114,11 Larilli'.Inl. Die venkilewer€ian'n nette mallegevloed in di€ 

•prii net inu•:,ient :lux .n thedlfferer.lull tian.itrmereon,Ind inchi,:191 differenualtr•ns, imalor kern en ./.er n foutsein in die gel. 
a fault 'Inal .,he Ne,·indal wind/l de·e.inding 
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Now you can trace power failures 
before they happen. 

-il- 0[mo® 
INFRA-RED INSPECTION SERVICES 

920 Maritime Houg • Loveday Sireet , PO Box 9181 • Johannesburg 2000 • Tel: 833 2573 
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With (InG c,xompelion. it le obvmul that The porth nnehictur n, Met Merdie verbind q i, dit ooglopend dat (L, aaedgeleler of kabel 
armouring muAt notbe pa.ed through thedlfferenlial transformrT. If omhulsel nie deur die differentinal•ran@formator gevoer moet .Drd 
an en'hed ionductor . used. f• Anilifletfiry i,per/tifl•, ni, earth nie 'dien n aardgele./.*lword, kan virbe/red'.dewerking, 
connect.n es' be tolerated in the prlected zone ie dow/Rtrnarn Keen nardverbinding hdem #eduld word binne die b.kermde zo•p 
from the eo.eb•lence of differentialtransfoFmer d w s I. diekernbalan@ofdiffirentiAa|tranAformat. nic 

1 Sensitive Earth Fault Relay 
CORE BALANCE CONNECTION 

R 

It 
CURREN, *T 4 F .7 1 4 4 
TRANSFORMER - Ill )1¢ 'IC 

OVERLOAD SENSITIVE EAR·H 
RELAY FAUCT RELAY •32 Fi VDS 

L.--1 

Sensitive Earth Fault Relay 
RESIDUAL CONNECTION 
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k Y B N 
EARTH NEUTRU 
COND.•CTCR 1/ ri. 1 

1 

CTI I LI 1 VCS 

1 
i <>4 .UkRENT i 3013!TIVE ./. 

• 
\12*1*ER \FAulT RELAY 

2/ 
Sensitive Earth Fault Retay 
DRY CABLE CONNECTION 

PRY _/ _CABLE _ 

Tho diffemntial/angformen uged are noma# ]- Inltage i I • Diffrrontiaalt.nsformae, I gebru,k i' gew-lik laa, ipa*ing 
Volt i.•ulated ring t>pe C L with full in,ulation prov•ded on the eenhede dw. 600 volt gelsoleerde ringtipp etioomtranmformator met 

•]lir i.le vi)[irsirn op die geleLe,• 
l'headvantagein'[he' ore Balincecon/eetion 're'· I)]r i•]1)rdele van aie Kernb•[ang ve,bindln# 

L Low:031 - 0-performance C T'"anbe used'at;factoril> 0 1.rk,iste -lao werkverfigting,troomtian•Irmatoriltanmetiuk· 
' i) 0/ le.v m,tallati•ns. inita[Jation of the ... ri. type sesgebruikword. 
•ent tra.futrner i' relativel¥ a•mple iiI Mel nuM inGtal]89ies L. d e ingtalleringvan enkel ringtpe 8,room· (uil Only ONE Pansformer iequired for each earth fault *. rhe tiansformal•@ rede[• 
d..Intages of the ./re eenvnudig ..... .tem are · 

0 Curienl tran@formerratioilowerthal iii] * EEN Dan,formatorignodig peraardfoutre!6. 100,%0hou/notbeu•ed, te Die na•elevan livnid tiansformation ir.a••Lira€i. die Kernbal./elae]:· 

1n D .iroomil....or practice, thil )imitsthe Best PRIMARY fault verhoudings van laer /6 100/5 
sensit.•it> toabout molverm. 

900mA word om. oordragafoute . te s,take] [n die praktyk beperk dit die 

(]ij On{·listinpy.irn:.LIennhernArly(INre. ntothefeedercable Firn@re gevoeliKheid tot 200 m,A, 
Ir inst.en for the core b.[aree transformer The uae ofspliteore m Op 1*41aande ..el: LS die koste ©m kermhalana tran0formatori 
core·balance C T '• wouid, I fi fal gight. •eemto offerman> practical te installe' I. hoo, Die gebruik van g.•plete kern' bly. op die 
imtallatinn advantageg howei·er the transformation Ma•8 n presel. 111>g n['4'nkrie.-Ms@ing to wee•. Dir nnrd™....e op b.kik 

•tate rf •he arc gplit·•ore eurent tranAformer@ 8,0 aueh. that the,eare bare kern' sluit dit egter uit vir .vnlige aardfoutbeveiligingm toe· 

genern]I. precluded in high gengitivitl earth .. application. .11*11]Kh 

3 2.2 THE HEE]DUAL CONNECTION. 
This is the claBsical connection used on nlmoit all th™e phase owi· 8 2 7 RESIDUELEVERBINDING: 

Curn,lil alid eaill, fault proteet•on/heme@ IFIG I Three ruirem 
Hierdie 19 dirnerrnale =former• are uied ve,binding wat in ineeste driefe e 01]Ntroom 

Thp pnrl,Jiry .L•Ldln' ar. connected in Berieg with the line eonduc· plu, aaMdfoul he•ell.ging aaeIG grbiuik ward Drie coemtrans 

turl, 1 1, il,e pBr phae. All three *econda, winding, are eonnreted in formatnrs ird dus grbrui k. Den per f,- Al drie Dekondere winding' 
p.,111.1./'Ii™ilinituthee.rth faul'relly 0/e "de of/epN:ellell wi]/ m./.a]Irl v•rhinden .ir twpe.inclpunte ver/nd.ui d.lard 
connrcted Mpe,mdE,rle,i m eurnmpd to earth f,]r &,ability a•d 8afety. foul rele Een /word aan aaide verbind om mond6re kapas· 

1, & Re,ida Connection provided Lhe three curr•.1 tranB· tiewe g winin/1 0 v aarde'e v./om 
ri,rmers are ncel,rately m,itthed, due to •ectorial balance. liale or no In die maiduple verbinding Bal Naive die drie transformatora 
r-dual c.,rent /1,1 'riw thrn.]1 the earth fallt rlay. under healthy gced aanpas geen N weinig residuele @trnom deur die aardfuut rel, 
cnnditione t·Joei,indernorm. tande 

The vi,„irlal Imlunce ian be dleturbed b, an earth fault on nny Hierb vekteiale balan; kan egter Neiteu, word deul'n aaidfout 
philaf, with ...sl,1.. ilut of balancecurrent•Dwing intherelaye,r I cnige 614( wJinnerr dic uitbalang Mroom dan deur d. re16 •al 

vloe, 
The ** of Ihe Re,•d•] Connocilon ii. Die voorde!e •ancie Residueleverbindi•g.. 

{1] 1,1 Fill i Ki'(in' 4.1,·m hu:]1 -11:,tlvi'> eartn 14" relays ¢an be i . ...ande .... .. ..... ..dfout reles 'lik en tlen 
added .ply .lee'leGe . senes with the exi.ing earth & •te in •erie met of in plaa• •an. gewone aard'ut rele• ge fault ",4. or flitec[ 84 a replatement for the existing relays A 

inital.ee, word. 
.inimum amoun• of Jabour is inv,Iv' Ii, 141*•-9.Ii. vanmnde-2.mi K,nier'.uorddeur 
M (•ind-in' requinng prima• .nsitivitie. beler than .out 

dir ge}•ik van le verb[•in, itroomtr/•formator& met'n,nulti 
*In,A ean he •ti,fied, I the u. I low iatio• waund .imary type windingpilm&! Currell' [r81.'irmen 

1,11 Kan I) .n be •ed uok gebruik word ii vl. oorviripom heveiliging fori••r¢urren! protecti(in a•,vel lie nadele... die Thedlsadvan 'ge, I the He*,dual Connertinn Reliduele ¥erbinding · a. 

i, 1) High Let - high performance C.T.'1 required Hoek.te-.6./.rrigting,troorntrangformaton .nodig. 
....le:lhree current tr./rners./.be/ccurate[¥matched ii) Elke 821 var. drie stroomiranRforma./ mnet goed b>niek8ar 

110 Th:ee C T '' requlred as .all one f. le core balance connec· AnnretmAWPM 

i!,] Dri, s[.•1/1./sfi•'mal'i. lenoor eel v• kern.]an' I nodig. 
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Our cables are as tough 
as we can make them, 
and we've been making.cables for 87 years 
ASEA Electri S.A LIm,ted's team of expensin heavy power equipment 
has been working, both overseas and here in South Africa, for many 
years, devulopflig cables to the lugh standard which the Sou h A rican 
consumer has grown to expect from ASEA 
All PVC wlie armoured cables manul/tured to specifications of 
S.A B.S S The cores are Insulated w# a high quality PVC and the inner sheath 
and outer serving are execuled in a sheathing grade of PVC 
The cable is Jigh, and flexible and has no hygroscopic filters. REUNERT B LENZ LTD. It has a high resistance to impact and atrasion and the weathering 
properties are particulaily good 10 Ander50/St , J€]hannesburl. 

It can be umployed 1/ lighting and power connections especially Tel. 838-1351 

where th.fe isa danger of corrosive c·h emical action, anA•CHES· Newcastle. Durban. 

Special watealght mechanical clamping glands were developed to Pietermaritzburg. C...Town. 
Ea,1 London. Pert 'abeth suit this rype of cable go thal rhe making off of cable ends presents no Bloemfontein. Vereeniging, difficulties, Rustenburg. Prateria, Welkom, 
Klerk=doip, Carletonv•Ile. Kim- 
barily. Nel.pru.. Windholk 

ASEA Phalaborwa. Reunert 6 Lenz 
(Rhodelia) Limited, lulawayo 
S.lisbury' lue lue. Reuneit I 
Lei}z (Africa) Limited. Ndola 

# Jackson 6341 
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Working with the community 
ASEA Electric South Africa Limited have developed 
a range of miniature substations primarily for use in 
residential areas They have. been designed to be 
small. neat, safe, blending info the natural surrotind 
ings thus not requiring a protective fence. 
The internal components can be chosen to suit the 
requirements of either residential or industrial relic- 
ulation. They are arranged to facilitate Nuick 
installation and to make servicing easy. 

ASEA REUNERT 8 LENZ LTD. 
10 And•rs¤n St . •ohn•nesburg. 
Tul. 836-1361 

BRA•CHES Neweas¢le. Durban, 
Pietermaritzburg. CapeTown' 
Ea. London, Port Ell.be 5 r 
Bleenifon.In. Verae,lig :E R,™tenburg, Pratoria, Welk 
Kler.dorp, Carleton'ille, Kim 
bele¥. Ills.ruit. Wind hook, 
Phai•borwa. nounert B •nz 
(Ahodes/ Lirnited, Bulaway' 
Salisburv. Cue Oue, Reunart b 
Lon, (Africa) Limited. Ndola· 

A Jack•44 
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Sensitive Earth Fault Relay 
ARMOURED CONNECTION AkMOURED CABLE / 

CABLE / 

The ige of th- high 9ensili™y [|i„Li•S wi• r••idillilly Minne.ted Die gebruik van hierdie geveellge relar met 'n re,duele verbinding 
•ni tran*ti,ine.M hai had nne intorcAting con@equener Thu• haE he- int,™shante.volggehad naamlikdie -midd€]like uitwy'•an 
been the immed,Aic..tedion .rnnillitinl·hed/ T I• il 6. n kilitiewe of gwak aa]/pa*testinrimirali·I•.Ilin 'n g.el 

Whilit .ileh a ca•dition enull havi, remained undarried with Terw>I 80 'n -(and i.ni,pg€mek sou gebly bet met 0ewone aard· 
•Kiwer sens:'ivily .lavs. thii would re,ultn immedi' operati•n I 1,)./.lei f al die J.voelige....id dadelik kim. 
the new reIJ,v,1 Die r€8Lduele etroom lan lie ho• kwalited .troorntranif•rm8™ 

'rypically. L[ ha• hten fi•d thn• ihe /qiduH] LUPPP• fran· three 'let....ing 'll X ©f ./.6 kl" IA TUD VA - 19 lirie, .% . A 

hilh qualily CT I (havin, a ,)intee#Li•n Mass \ ni iii the wili.t 8 
In in A cla• orM VA- TU)) r•nbe heldd,Dwn ma value between lm A and 3 1 KEUSEVAN STROOMTRANSFORMATOR TIE: 

•mA •eennd•i> c•,"rf·Ilt I 3.2 CHOICE OF CURRENT - TRAN'FORMER TYPE: n atgemene reel vir ge·o.,gr narefiuthevelliging ronet rin.. 
tran'form/0.4 ilebruill 4.firrl Vii kembalnna . daar .en altrinatief £ n .ner•1 rule for lermi·.e -r[' lull prilet·tum, r..pe 

[ui,en[ tran.f./.h.LId he i himt. t,(dieringlipenir 
hir le con b,Jance con!•eetion thrrii J. ni] i,lier•allve I> a ilng Ring of Iedrallide primere $ kan Neb.u ik word in 'n •e: Lduele 

type Irnn. rmer verbinding. Die inhm•le laer realsie van die ring tipe m#k dit 
Ki[herring or -iund primary r>pe• I[.[d be il•. f[.thi Reaidual egler meeraantrekliK virgevoeligeaardfoutbeveil®ogaange-n die 

Clinnection .. inhirently lowei ./.rince / ring •,11. hewever, Imbleem val ..pasbaarheid of remidJele ...m gill.l ile. 
make thern ·nore nurncti•e fuF [he ieng/ive e,/ faulr npplicatiori die helft e 26 ' 311 die w ·n gedraaide lipe met e](malente werk· 
hince the mi@ma. hir··.ill· currell nf ring .pes 19.ner,ill. 1. verri,ting 
than half i f ihal libtailled ,1,1, wound priman· WIX'S •t Mhe,wi.e Ind.# *.*ime ,]Pes nie m. vern'igheid gebru k word 
1![i'ival••/Ji.€ me. kan die voardele vah 'n laer ve.houding dikwels •er]©re Near. a• 

I /·lund prin.. ... are not uppRed with rare, the sensitivity ge,ritgvan h,•.r./.1./'K•m•, 
lin •hrough the u•*r rnli,ig can aften be Jo,t du• t•) the 1 4 STAANDELEKKAS]E 
gr•tern. ..ent Dit . in di© velede aanuar dat die Btaande lekkagie op bogrond· 
:1 4 STANDIN' LEAKAGES : meiranwn -014·ne teendie spanningBI,ierheukou redelik hoog wai 

T™ditionally Li ha• pre ·Buppoaed that itanding lenhage, = I die pr&'·k fu EVI<OM fR& 0 I S 1 ondernerning ge/nd dat rplatively high lin liverhead 1ranATIN•L,In .in,9 wi,hin thi! wilia,o de tota.p $4ek-dere .roo. i™ gern« tu@ge' 1,n A en 5/ A 
r•n•el}eing<.in•,1,·rrd ./,1 'luil'n 

In pFactire. ER./M (R 'OFS 1/der[/ing) hal[· ki Ird Ihai 
a die 4troom thet,•tair-wt,]n]-reentme•guird ''. t.]•forma,oronb'Inn. iin Jinawiegr. Ii,/1,4wepr lmA 

andimA hi (·ir//tee.de,taandleteld'/emranm 
IiI ine/*ured •9 dual rurren' ....yinclud' Ele.ki. weereenM n gemidde d€ h·eNelmeT I./4 8,roomeangfnrrn.· 

al Thidle ti: miNmal:h In ./three C T 's [orei:. aan.ar ...gew,ne perfek.ra..ma,orball., ditlewer 
b) T..... .#...... ..rpntq di19'nlekkasiegIrrwim•nr•J•rr 

£ or.Ldering •ain an average ivitem uRing 150.'5 ralic eurrent 

#*.w nnil further, ennhidorin,: an airemp e,•n,hdon of I. A. x 1.Nl 30!n A 

periecilyn™ti·hede T.• thi. wDuldrepre.entat•ndingleakakeur· 5 
itn••r,fh•rw£un 

tm A x 150 1ni A. X 30 ®in.A ..' X 190 150m.A 
T 

and 
5m A I 150 5,n.A I 30 = 150. A Ilt i, hor,gnimwaarsky'likdal daa,prn-tiiduelest.rm n•guvolg 

5 v«n iransfi•,1810ionl•lanHaal weeR wat bc¥™ande lekkaaie morne 
11 ' highly unhkely thal thefe would he w re•Idue] ournint 02 1,11 lae-nia. nle 
/· m '· T unbalance S hi]/11 there in fallie been an' de' fee fif In die allienr.'en 'el Ill{011 (It & O.V.Sj o.derneming s> loop· 

52.9- 1•muti·h Iletheen thi a.rren, tranEfreer set, th:• would •n te' gelie.. aardfoutrele* in vir n Prrnere fouttroom •an 600..A 
Min 111, uierage Mt, liting le,ikage' in pracilie could he LOWER ['een bierdie instelling word lit• geen ... . Innodle rel 
a,•ihea/•Ii'LI·k werkin•cindervindnie 

84 



I Keneral .ECOM R & OF 8,1 weset (heir high . nainvity Mien Indig kal de lim*re @en'itiwitei, d. lerh./. word na 
i·/Mh fault rel.·E ihe a IR[MARY fault ....tivitv /500.A, Al this 200 u]T *In A Inpt slegs •1 klein •igiko van 'n toename in la5t ge 
level verv little troub' Li experienced ./ to nuliance /'pping rplrwrrl,m' 

Itle ril . Inerea.I nuigance cripping, €Krept under ettierne Dit i' log ·,inne berelk yan die b.kikbare reles el @troomt.*· 
([in•inon:, iT Thliqnppra·AIhM, ifnece•ary prininryfllult qrn.ili,ity 
het| ng, ('mili r·ilsi y li[• ip• 1,•rd tailrvi•]sir,wil,; 2(]• 1£] 8(X)MA 

'111, i. 41,11 well -hun (he range ©f the available ,elav and . TYDVER'RAGING 
i,sq[,f•'Ll [·d L lirrf nT tr• nqf•rn,.et. lie laAigir,•I·e v•n n lyn io. besk,¥f in 2 3 bet die praek 'n 
13/IMEDELAY: tv•gfllur•anti,qsen'en 3gekG,deg 

The iher,Ing currents 'if a ille de9•,bed in 2 3 preceding. in n Tyle/raling insle'lin/val 4.kenceq I, I. voldoende gevind 
pradice appear t i have & durlionvarying frnm about 1 to 3 geconds virmers•e,inrgangil*slande 

A time delay '01.1/.,1 4.conda has b.n found . be adequite in 4 E.K.M ONDERVINDING IN DIE VELD 
0•FrridinK ·nost irangient eanditi •g 4 I [NSTALLERING: 
4 EBOOM FIELD EXPERIENCE. Om .... red. word die me•te gevoelige sardfoutre]41 deur 4 1 INSTALLATION: ..0/1 .installeer. in .rie met '/ bestalnde aardfoutre]08 .i· For -Aa] pale of iniiallarian t. merity of High Sen.itive bind in dieS' omtransformatorre. ueleball. 
F.anh Fault Ret·,initalled by EROOM. 1- A m•ly ofinn•red in lit cir,Hiw•hn,1. nrdele·· heries wilh the exisiir: ea. fault irlny in •he rrs,dital eu,rent 
tr•r•fi,rrniri il ....teit tit89,/ die vaste Ir,·wil klinkld van de elle] ge aardfout 

'rhigleadstntwimailindvqnfogrn relr en die be@taande om],pring@tyd•'6 wa immiddellik BBI 1,•ink 

1 Seledwit> between the dehte timelet'in. of the Sensitive Relay •** 00 fAut,trome AndlenditMou voorkern). 

mid Invene 'rime responNe a (he exi•ing relay, which should trip ii} Dw heg.Inde .8 ward 'hou . n reierwe in die geva• van 
......•usly under condicions of reiRtively high •rth fault 1[,lair hulpBpanii,gs verlies gedurende 'n fout nangeikn die eli 
ru,-16 1.1,]1114 'hewirrili] lin!.anklik is vAn @panning •'n •na•anklike .[ink hron weird./d 
m Ret.en,kin 01' beck ip I. (he g.ndard Prn#retion i. 1. unlikeh· winiqirn" Aange,ien ilegs 'n h•e fnut@troom totale spanning-rlies 
ivrni d 1,>te[ inliage ro][ause. glnce th€ nverpe timne Fnrth Paulr 88[ •enx)•gaak. *Al die•staanderele i• elk K·evalklink, 
P./•n i,independent of 'DI'•ge. if . independent Crippig 4 > PARALLEL LYNE 
•oufie : irovided Due tr the High Fa .Ilt el rrents requi,ed . D,in, 1, 110•'ind dat dit rrndgaakli]€ 18 •in die gevnelige aardflut 
*• ]tage, the inve!90 tinie B'•rth •ult DrvirrA Abmild in g,!wriliginN af teskakel wanneer vorbind•ngs ¢u-n twee tyne, np lag, 
•rn,1 '11'n• 4hr fai,i limilrill wn. I r die /,1 van Ing nniding Indic' dit lie .... word 2 PARALLEL FEEDERS 

nic mig dle h'Arrq kl ni, . zew,IN van iwohnlan, tuqge' die .' I ./ b.n found ne".sary / take reeder s'hes . /.sittle 
earlh 1,- h •pr.•imaA dour vprskille Ln knntakworistRnd ,an ikal€rls np nor· fudi pmtection w.,en carrying out [inkil /- Bwitehing in the 
net•or/for//trai-rpurposes£/wherenergisinge..s 'thi, i.•n'Ir minende fases wit nu in pliallel verbind wild 
i9 ni.1 di,ne the feederswilch may trip©n•Mitive©ach fault. due Silk. . -rndi,:e kraonderbiekin. Moe, co,]opend verm, word 
the unbalance cnusedduelodifferingiontaet feilitances between the I. n.49(rame,an h erd e aad word nienoimaolw' pagsoueer 
%/riq phnqes. in *lercanneering 'Irelit Tnpl rel@ werkinE nie m•ar indien sulke t•lestande. betsy 'n oil· 

Obvi uq ]·, su•h inteccessary nterruplion 'f supply Should be g™sversk»sei af knnstant nie v•r,ien w•}rd nie kan aulke ©en 
'.ded ...OB. a8rbare gevoelige •ardfoutrel@ werki. lei tot tydver· 
Th•Re low .eve] unbalance eurre.s are n,Dt nirm011> Assne[•ed mir·rndeen onnid ge,],derh,Dudi werk 

wit• relay trippin, and un],9, quell eond tinrqi •trady - 8181' or H eM e bal... Imme kan sell die /*ande. m./.r ./sitiewe 
trar/lent. nri 'ntic•pated, app•rently unexpl/1/ed t•ipping ..di· lardf •11 re]@ laal klinK. 
t nna,GISers'iye F.rth Faull R.Jay,could result in timeenniuming 1.3 WEERL]GAPLEIERS: 
•irid wi,Al!·d niainle•ancr [·Pi•M Dit iq .Iheke,d d. weerliganeier• sle• I bepirkte aantAI •t· 

r],pie "unbal•nce 'el,reentqc,1•114 In fnef inl,Ar 1,111;,ing on i. Ieg9 •ings ./ wee.aan e. wanneer dit die eu,de van hi] [eeftyd •en4!tivet,in•el• i.nal.|n,9 nn•i'r, neern die Braand¢ 1*m toe. 
4 'LIGHTNING ARRERTEll Bit !4 n,muarae prak'k am veroiderde weerligafleiers in dien™ 11 's le[1 k-An t. lighrrin' .rfesterq cal withqtand Inl> ' I .. .Inges e. dll min gillar vir belde die 'telle] en die ver inited num|*-iwirrf}keN !1,1,i whrn n,)pr•,ch•ng 11,€ end •[ cheir life, bruikerinhi'J 
.iwl ' irk·rr•ge i. s·an..... nutiewe *liganewns - Kerie•kheidsh•lwe itevi•d deur in· Hi:>.inll. il .0 1-•n ileceptra practice . al'r,wing agri. 
lightnin' Miek•le nadnt dit Waal hel, a.... to remain i. ...i- Rule no 'medate danger wet gewoonlik cip'n afstand ,•gbnar lei 

Gev /,Ke aa"efouthe-[i.inK Med egter lie herdie Rener nie aan· 
n·,•1'.2.•71[i°,ti'„",:615'Al"••,&.enien ...#v* made }w Ii§ual gesien dit . blink 'i,dfa die lek,Ltrome d e rele instelling cor,kiei 
1·•in inati•nafterthear•te.9 had blownup Dir hly '/ mr vra. id Her'ir rienqknp werklik •n nadeel 1, 

Minillive Earth Leakage Protecuo• .i longer allow, this ai,n,egirn die vertie, aa, verkf•,pbare energle deur'n lekkende 
am vi'nirnre 'ince t.ipping will ibvioush· -esult once the leakage "· lilitsaflelei, mptte.*aanilenlike bedrag ken beloop 
i•Mlh•qming,•flherela. R!·Mlinl '. I•I[st.r./ •. 1(Y),n A ann dic ... knnt van dip 

Il I. ali'11,1.Ir whether thig / in faa I di.dultage .r an alvin· hevriligm,4hnne 1. 'n [lk. grae[ Dil verteenw•dig 'n dry.in' 
Ii,gi· Mincelhel,!Ns,•f,Rledepowerth•ugha eakingar•ter. overa vcrl . vall 1.1•• ,[ 0,5 - 31'75 Wa•t wAt ekwi•·a ler.1 . aan 24 I 
I .. .ilild blenngiderable 

If we consider a [eakage of 500!nA whieh isat the avr.·primaTy 3.i.©176,2/i.•i••at·uu•perdag li 
tectIon level of the Sen,kive ialays, on an 1114Vs,slern, this Van deunlugewende belang «ter LE, dle •evaar wir perioneel in repre enti 
.powerloss./.2/0_5= 3175'Aatts die -Kewing van die lardverh'nding van '/ lekke/de blil,6.r 

n liwiging w.[ fli. mfwatlikr vnli,h!]i [lin 01™igli /11. nnader V--7 blikek....•rnien/g, n.ie./.,tel 
rhts =Id be rquivalenr 1,1 24 K :1 17,5 •r -• 2 Kilnwart hour, per 4 4 ISOLATOR'.FIKA'TR· 

dflv Afg.,en van die lekk•ie hierbo b.preek is dal, ook nog 'Im.fe· ne dan,rer•.a persfins in i. anhy 1,1- thei r.Bled Inrlh connee riese besnedeling, re#9, mi,4.Innden.e en, waaraan heide isolaton imr i:/ more /·portant conside.adon ove,Mding any polible Bervice en'[ilgane,ef,underheivigi• Dieprobleme'lop/levan dr>wing.· 
vi•rl pl, lin kip,ti· is s,Eirt,[·1> k 

4 4 INSULATOR LEAKAGE Die gebruil, van ge-lige nardfoutrel. vinkal 'I vroee waa,· 
11· a.lit in lo the leakage discuimed ablve, ligh[ning R...., 89 .liwing 4tel.1 waT i.e™lak geleiding op paali,©le™ aandui 

well # prmt 11.sulatori nre subject ti) 1-Age due In atmnsphrne ™111,1 n• k grvaar,in'!,Tan•i wa• finht'an as gevol, w Bkade ain %1&· 
Min, raln, mmt, unnden•,tian & The problem• of power losg and t,irs wnrnwn,irmnfilwrghyingpoksieopvalnie. 
-t arp similar Dit Kebeur Bor 'dat ls,gaton dpur weerl, g beakadi, w•ird, ops,i 'n 11, f Lnrlils,on,ils,·Tis,(11„drth faultrela'has ntroduced.eArly •:d' 11,11 .E'Ii,rwr ./ drur die middel 'an 'n -hator ontstaan 
Warning xy*trm !/in,1 1, not L.Lly losu,face track•ng<]n polt ing·ala· hrirrivr E·nigr Ii,twenclige s•gbareiiI op-ende •kade. Kiake in 1801/ 
t•ri. but aL90 to potent,aIly dan•erou' -diling i,rimng in, LI 

Mrq rn MIMI rs as 'M[g van vandal-e I die clemente. . dainge to in8ulatom, not normaliy· vi'lble " an inipetion ciew c•Mla«mlikalgerneen Typical faulty irsulainrs have bee· fi,und lr, hilve heen damaged by Die 
46]ling, which Ir, seviri,1 cale,1 ]I" ies"ted .n neat hole, being mate van le'At•corn in •ulke *aile . gewnon]Lk eander].k 
drmal ,[1 - 24 1 rn·re Ii! tne Imlaiurs 'i.!thiput at» other •461» rn linwiriklik.al,in ../.-,ande ve.1 mi•en re' Or 

FO/'TIX>/AL.ERING: (iliviliuh dailia,e. ('ra• in In•lat- and lightning .*m duc tii 'I Vixrwreige vnndali»m and theeliments Are al,n I r 'ne. ftill]In... 18 goeie .Id],ommut' Ii• •nmr·.im 

rl r urai,unt uf leakage current in. thelle Il,N'Nnce• 19 ugually In- gelian/gaande va met pr•re nes'houdende el voldper,uneel, 

nal,[F di•,1 depe•den, u,•n eliviroamental conditiaB, part]Cularly mp, n dreMike Ice••r.i• v8n die „ewafie van die wetwerk en .a•e 
n 'Ivwend' fout ••I,41 Ii,id # kah ge'lon,ik 'eloka[L•eer wild deur 'elek[•... 

4 6 FAULT LOCATION· al[A•lin• n dle net™k en uiteindehk deur nsuele In•pek•w i,n 
A pierequi'.e·i, rapid fullt Incation I good field 'Immunicatin' dleKe•,rulk•an •n is•la,ietoet•er, 

l...r with ./.rie:]ced 5up•rvis,)r> and field ,[Aff who havel Onderbr. mute IN mofilikir om te Und [lulle ia Kew-n]Lk me 



in=iugn kn•LE·dge of #•r ge•:r•prical netwark and the roaas ./ill[,Wil Un I 1€19 Irrhinding, r.'n hi>rwrernland 'hut. wet wir,or 
A gi)[id faul: cal .... . ...d by ..dve Kwitch,•g In the bili,k •i ird iii, Ir 'n grkrnal[,i LE,nlatili, i•r frin i, w•we blirqa fle•r: r)ie 

nerw•rk Ind finaltv ]&•ted ·,v Ii.ua[ in.eclion and u. of an in•ula· 1,mhten •rd wre™er wanneer fiul€ on™aan gedurende reenweer 
flf,n les,er en In i er™kvnlik te'wv' in •aim 'onsk. 

Miermiltent lult, IiI m•re difficult to [©catr. The•e /5uall> 'IMparing wn sulke•nderbrnke foute he[ 1€VKO' . Platie•And. emnnau• frrim n lixigpiwinpilin i. a high res,@lanee faul, caUNed by Ele/r//siedepa•rent aange'poor o• die normnle onbala- I [·rarked in•ull.ni fir faully lighrning arreste.1. The p.}ilem I•,Ninn ]. di, iallitnrwil •ingqba•11 •an 'Ike Aerder te meo' furtherawawed w•en faulls deve» duringrainy condition•and 
Di' /1 grhlyk [1.4'rn nmr-t ? en -) mili•mp. re wee' Ver- la •hen atiparent[ydtgiapearin warm 4unli,ht, 

Imarion, val /ele,roublerne .lennittoni faul. hai d.],ri·kn.r ...1,·r·nw[ximig. ...andele,•Btrn. .t€d 
•couraged 

the Ri,ral Elec•. ion Divigion of ESCOM to measun and record 200 millinm.ri· T{legriL]. m. hie•die kennli d¢ 'n bitrekl ke 

the normal-t 'balanacurrent m theearth fault protertion €·rouit i•rnvi,LH' "nk (im dir vfriwnkking van iqnlamew-,tand in 'n 
nfeachfeede. Al,1,14 enndirtionnrnrin Ilnrdlek*mwim temoniteer 

Thi& h. been found . be Ipproximately 2 to 6 IL]liamperoe 1. grbruik wn gr!•li-r gl:nkcling by fautbkaliser nK in 'I gie[· 
•ernndarvcurrent. which when referred i• theprimAr> &ide repre* gel kan cip hiedie wivq' 1]ilgrhrel wilrd trit die lokaliaer ng van toe· 
h(line,90 ti, 2•0 m,[I L•mper • 81 Atandinz [eaka•e nemende aardlhuie wnt egtor 1,4, nie 1.0,>t ien(eg . [im uitklink 

Armed wilh thi. knDwI•ge it i, a relalively •impl matter to 

rn,inifur nnd rccnrd the deterioianor of it™ulati[,n re- in a i d GELEIERS WATNEERGESTORTHET 
6•em hy [he increasir.ge•rth leakA,e rurren(' [ )1 f lir,•r rk, rip, win r,13/1 6 ilisi r irr E• 1/ gi• ri,·™ wat rip d le grrind le 

The uMeoftelectivemwikh.ng for fault ],xat.on in a network can in wnrd bepan] deu· die kr•erg:Rnd u.*,en die geleler• en die 
thig manne be extended frirlmtion •f detiriora(in, arth fault. not grnnd ... dic nalt•ril.1- wrentnnd: heide fakM. wat ligie] 
wt highen.* . a©tual•Vtaunetripout 811,8.kI k.. dicom'wing 
4 8 lA],1/RN CONDUCTORS 

Hiardic....[•ing i.n [imslandighede ward verder vererle, deur 
'1'h,• limlr.li ,• rif parih Inillt ru•enti with braken conduclon lying dir ver *.ing v• grns en klein plan. m die Ampwing van die 

an le grnund. i. ihe firM! Inqtance, is deter,r.ined by le cont.1 
r-hfa•co between ihe .enductor Keller and the ground - well . [he -h n'|,Enrinrndrlit«ng,)rn,e3neem•naanvani, me('nnrnge· 

tydetiek, waarin die ri·tirn rp 'an/ which keefde var·#An•ider* /pendineuprin the aardfiutstroomn /•onen-1 'fneem ier· 
ri,in m.,C. 

ThiM ,•i•inhinnrrin rif enn,litin!,5 16 fuit}Ler aggra,aied dLe Mi,]ki· Ifip+,9n•i· 4hlit die gobruik uit van bevpiliging94>este•le met to 

hurl•ing•>f IUe.8 and »mall *nts adjacent w the fallen conductor, Iimpf ki•i,rii[• 1 vd i irrika,p. Aq gevnlg van die gameliwip •n dic twee 
A i,Miler,·•iveilling·,)111 ./·i,qqstnr·h wir+ I. 19ve•elimeeffect twiti -inde 

in whli·h Iheearth Aull ruFFent reducellex™]nentia]Ii with •ime. 4.7 OUTOHERSLUIT 
Sue cnn& wnuld Reern ro preclude pro=on deviee,having 1. •Anwend,rig van hr•.*ligheid aardfou·rel. m EVKCM e 

inve.e time charact.i0tici. hecauge of the diver/ence of the two Plauelandie Ver*pre,dinli•,eiwerk he geen n•,di:neidlail ont*tul 
time condtion@ vir vi•rn.frill nan dir ouihrrsluilil,his lie 19 fli[ lige... word 
4 7 AUTO RECLO" vi'rris I. dir Ir drind" 9/1 wees r 'en m ... 10 5:ek'inde., w.or· 

The Application 'f Hi,h Seniltivity Earth Fauit Relays to drilhenlullingplaa,vind '/Mak,imun,van2 hergluit••gin©,word 
FISCOM•' Rural Distribut:on Net-rd hil not re@ulted in any need 1,•le|/8 3r lih|Ult,lir 80 Inbtaa' dil standalrd 30 Ne'ondes 
to modify the aeceprod Aut© re']00/ eycle I'lug 

In general, th:' demand, 1/' 'he circuit be 'dead" for at leal Ar,n, 1],01€ uit parairinf 4 8 neem die aa,df6 19(,iwim in die mal 
10 .conde befeie auto ..Rure van'n gelelerwai neerKenort hei, Mirnaal wel: af met opeervohpnde 

A mawnum of three autn·/cloge attempt, see allowed before heluiti,/ Waar .endeard 6ardfoutheveilig,ng gebruik word, kan 
1** ing the @landaid 10 Bpcond cycle d geheur d. uitklink Kevol. ward deu- 'n 9ukie*vo le hersiliting 

I -n .... 4 6 above. the eArth faulc €urrent invariably n pl dir 1,•wnd,Ki·•eleieM•pdleKmnd 
decre-0 with =ive reclo,ureg in the caie of a fallen ronduc· 4 M BONES: 
tn! Wherp Gtand* earth ./protection ig uied. thin could often Mpic{4 rn di' ...Likneining van hfiegM•nell,heid a.dfouirele result in / tripouE n the firal inatance. Followed by a •ful him KVKO..vind dat u tkiink. ng ge•,ilg 1•an die weiling van hier· reel-re wi•h. the live eonductor lying on d.e ground, ille rel€ 4 8 A BONUS: l in 4 Ii' * i-/ qi)+r am '/ aa•feul .vind l,nn 

r lily goon after the introduetion of Earth Fault wn• High Sen8itivity Snnimige hiervan wag lr•rges*ryf •9 ri),ganklike •Me ian 
ays ESCOM ., found thal 1.:Ii:·allen. ·.ke.(Ir•hf,RaNime wm Kidie ly'le a number of •ripout4 occurred du® to 
. ation nf rh.e •ell •heie no actual earth lehkage wai found. Vrrdefe indrriuw< 0,1•, 7 hM Iann dic lig .bring dat hierdie uit· 

Some of Eheie were nuributed klinkpigg to tran£ert typ• faults surn dik•clq grpnnifi grvion he, me• iphieekip i,elei.. wai nie a0 

fal].ng braneheg or bar], id tre. iving 'croeM the line. dir iri. fink nli, rn r Ii-•lai . Ing norteidin,@ in die loop van die 
Funher inwRrignIMn hnwever ghowed that dggoeinted with theae hi*,fl vi·. iir wwnar hi Ji.i,d• "'I'" bnne 

.ill. their wag a hugh ..nee of broken conductor@ not Die Ii·/Indelike Kevid:trekking w. dat nu[ fa.·*p Et. noe, wet 
touching the mund and broken or looie cannection• in Juml*. n. innn hel •.vNK -1 cie Ii™ orgebreekle verbinding in die .yn 
in the run of m'll lin' or well loaded ·TEE" ¢ircuil iliw•%]iworwn• 

It wal ultimately deduced th' an unbalancod zero phal se· Aan.gien nile transm[•sle]P'n paralle]·.paBitan•e na aardebe· 
quence cumnt had been deze'led arimingout of the ]0- or broken .i'. 1)041aan dip rn .irilikheld . die nfirrnate vektorbalanN -·. die 
,•nnerlion in The line lek•/•ne *• die drie i,elyke .p-an.in n, aarde, venteur wu. 

Since /11 rianimi.i.n line& hale a shunl r. pacifanee ro earth, /1 •Fii groeuraq Irew•[g van die waarqKvnlik verskil in lenle tumn 
the p•/bility e-ted th. the normal vectorial balance of che dr K']pie•, r•am een lyn geleier gebreek het 
le'*e luiren' through the three ..al /*t eapacitan¢e• to bit kank.elrM,n wird .t die paralle. kapasitansie van'n trar,smi•· 
earth had been di•turbed Thil would havi occurred due ic th, IL,·1•'ngrgerwr•rd.. 
apparent differen¢e in length be Anthe conductors. re,ultin, from 
the break 6n t. ]ine 

Phr ihunt rn,wir]TAn, r al n 1 inn•misq rin 1,91•, Ln al• Mrown Iii m · 

€ 10 C = 109 furad•meter. 

181•Ne D hrad.•eimetre 1810* B 
a 

whert .1 10,1. 11.•mi'[rr,illhr [[indiri•ir,inil I) iR thi, Or·,implr], Mian Ww I die deum,nee van die geleier 19 en D die Meon·Blrl. Me· 
Sparingheiweeniheconduetors midde]/spa:Leringvan die'le,en. 

= n 3/BaliE-/E. 
D= ' lab Bbc. D.. 

If we consider extreme condlrilins for rado _ RE·41, 1 Iii, lwil Ii[/rhip .anicIM val / en 10,00 vi' die r.hou· 
[1 

el ..11,1 1 ...ifi wawl. 'le[,1 value. lil L ./IJ 1124 micrillhridJUirr ng ] F,1 81• 'i......•r JW u·a• rdrq wan C i. 0.02 1 In D.008(}A 

Kitorne•re 'cill]/li .14,•i... per Kilim/re m,kridi,rni iri Kd,imete, •Appkrle wrbk 
B'.Ipplin.hele 'ul"'ap'Inance vatue'.fian'KV Mi·1 .ne it lili hirrdie twee kating,inr•ir„nieirde• in n 111A' siel*el kan lek· 

. sern t. hum 1rnkng,!0 #m/inK imen '*nA ]*r Kil©metre b. grim ran 61'm A en ]11. A per Kilnn.eier re«knrwelik •e•ag 
1¢lmA per Kilnnwirc,i•,•Id hee•p•eted wi•r,1 

1.. il can he d... ·hnt fil line le'll ......... 1* blvk duN dat Ge-Gge 'Hrdfoutrel@, met h primere gevoell· 
./ Kilinletre., •ensitiv• Enrth ./It Rell. hawn' a primarv hi irl vAn -,IN)m A I. linle,gie• ian meer a·, 20 le' 30 Kitometers, 
'pns tivin· If 80, milhampe.egr will al,0 heh.ve as pha. taiture re· ™u •n| 01,1.8, a, I'»etn]It™sreleM deurdat hulle die hi,balan* i. d 8 
[a> *, b¥.ipterl ion,if i lw out i,1 he[Ance 4hun• i·• p•citanil id, he line. pir]11,1 knpl.iln'r,/diek..le..1. 
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4 0 ANALYSIS OF FAULTS: 4 9 FOUTAN' 1.INE: 
During,he period November 197010 NovembeF !073, an analvi.; of Die Plateland•e F.lekt, 9. Departement val EVKOM @e 

t .# .e ·c operation of Sen'iuve Earth Fault Relays was made Rand•€ en OranJe Vrys¢•t•e Ond€.neming he[ Kedurende die 
. ihe Ru.1 Ele€t,Lication Dept of 'SCOM' Rand nr.d OFS periode vanaf November 1070 101 November 1.3, n Inalisie .d,len 
Unden aling,(an: ned mainlvt,8.6 KV and 11 KV ! rs v,n uilklinkin,• deu, Sengitiewe Aardfcul reles, flp 8,81(V rn 1111/ 

the sumnian repmduced heliw I .lic 1.11•nled ki •pregrnt n V,•[ r.fr4 
complete record if lip©ut. over the per[ud concerned. since I lar. Die ilp-mminNI wat weig hied me n •olledige heeld van uit· 
number 01 Aimilar fautti, were cieared b¥ 1112 standard Dve.[Dad ¢i klinking,0Bdurende die betri,kke per,r,Ikenir, 1,nng('sirn '11 ,•rn[,1 nal 
eaMh Vault pri>tectir•. before the di@criminoting pr-ind allowed bv tal goortllyke f•ute afgeqoDder 19 deurdie Rtandaard oorlag en aard· 'he.Men•il*e F•nh Fault Pmtect,Dn luu,bevei.il,(ng woo•/ diediskrimineertyd van die 'evoelige Aa/· 1 he recorded trip,DI,5 were due on'¥ to opeiation of the Seneitive 

.)'ll'·Ill ng 'Irl.. .. Ear[h Fault Prolection and e'cluded the •pernti-in tie We9tern 
Die Apgetekinde Ultklin,ang was alms) tr Vortr n* Mrnsilirwr 

Arr. f,IThel./rtnkin' 
T•ble I Aardlfuutbeveilim• maaigfult niegevelle in van dir Wcme!+ Area clagAL fies the typeaand degerption of caum' fault. whilst 

.ble I give. an Ank·•i.,f r. actual Teen*d faul,• vandieOndernerning'ir 
Tabe I k -fi•er Elie .e; e. 00.@AKe van fouLe. te- ./ 11 

'nanalize bied•an d•e werklikgereg .tiee.de foo•e 

TABELt TABLE 1 

Ult Follt 

gP3 ssil Kia:lifi· FOUTBESKRYWING 
tion. DESCRI.10/ OF FAULT I.e 

A *king -1 apmrall ir,Nluitende A Breakdown i=,1- *,ippel of Apwat- including In,ulators gang ope· 
de sknkel%. s•kennE' #filrmata.' rated isolato., fugeg and tia,Wormer' 

. Bro],en or 1€06e connection• on Jumpers i• the •n of mair Cebreekre of los verbinding5 ann oorleidings in die leo, 
line, or wei] loaded '•'PEE" /n die hoonya, of -Bar belaite I .M. clici,]ts 

C Cebreek' gellie.g, yeroomank deur wcerEK of bome, wat . Broken ronductor8 c8used by l,ghtning ortreel and dallge, 0 
pe..ni and Animal@ I circuit remains/li ve enk gevaar inhau •, mens en dier indiendlek•ngle- 

digaoubly 
D Faultylightning Arreaters g 

D Foutiewe BNtgancier, 

Derecti•e Belays or protection circuit and/or Incomet opera K ™fektiewercles of be•ginmbmncen/of vcrkce,de wei- 
U 

Ing 

Mi,cellaneoug 'ults caused by broken·poles, cros•arms Verskete foute al /4 van gcbmel:te pale, dwatgarmi. 
guardnets, treeE. wi•e.throwing etc skerm= bome, dmadgogiery ens. 
Con•u·ner Fau]E (nor buffer tranAformel Verbruike[gfoul (Ccen buffert,an,foim&(or) 

I Unalounted for•an,ient faul' probably.iedbv bul H On-Ular/or•..fout' wamkynlik *-rsnnkdcur 
and bianehes or tiee. 8nd bird. which •all clear 

boombasentakkeofborneen,o•wal •.£ 

TAI*11 11 

D•cenbir lanuary *lwy 1 >ear Full Des. 70-Ok•,71 Jan 13 Jan.72 
- 

1970 nOct 1•7• tor}ec. 197jtoNo' Av• Klas- Des 72 No.73 Comiddeld 
Ult .·1 1•72 1973 Tage 

I.e Aantal I Untal 96 Al,nl•[ % 3 'ul, I 

/.Ir Nu I Nii i,r No / PER- 
ca % r. % TO· 9&To· Foutc Totaal ...... Pole Totaa! 

.tilts &,115 .•115 CFNT 
In TA1 TAI TAL A 13 30 10 31,6 25 28.4 30 

A 13 30 10 31.6 25 28.• 30% B 16 11 19.3 10 11,4 13.6 
E 7 16 / 19,3 10 ..4 ]56% 

e 7 16 . 88 . 6.8 10.5% C 7 16 5 " 6 6,8 10/ 

D 12 1 10 114 7.996 D 12,3 10 11.4 79 

. 13 3 5 2 6.2% 
E 6 13 2 3,5 1 2,3 6,2 

F 1 'S 6 1(] S 7 7.9 7% 

G 1 25 0..6 2,3 10,5 7 79 7 

H 9 20 8 14 OR 31 8 219% . 1 2,5 0,• 

TOTAL 44 100% 57 '00% " 100% 1006 . 9 20 8 14 28 31,8 21 9 

TOT· 
AA. 44% 100% 57% 10. 88% 100% 1/0/ 

Die 
l'h· ih•ee ./reE,4e in ecurded fau.ts over the war prrii Ue•arme .n die aange[ekende foute clfirdie clneiaae tyd•rk wat 

wnhl,ir„HI Hr,•eM la•ply Imm (lle Izreater coverige ef inst•1|/11(inN in ilen.ou is. kal grilith......·w,•rd .. de m./dere gebfuill 
.Ing High ·.en...rth Faull kelaw i,in inslnll-124 met Hoe•evoiligheidaardfaurrel@q 

l'hpic L. i,11 Lilill- rr,lutwiln In tri.luts lue lo defe<tive rell·I Verbete.de ui•ru•ling rn [egnieke al gebruik•ndervinding eeborn 
i,nd ,·w• rr- pi·rul lon. due /1 J I i,I pruven,ents / equiprr. tnt •nd he 'mi•,e»ende ve:mindering'an Litklinking.' 'ev/%'An fiu,iewe 
techniqueM ari....' field experience Felesi,iverke•dewprkin,mee... 

A due to the Di· i. merkwaardig hue I VAHM rer. r/le Llin.I,te•> H.I. percpotage of Iripc,Ut• pal•inn 'n die per••nta·,ie kl•n 

¥11"1(,uh |vpf„ (1' Ill][ b tie,: 11]/ to emerge. and this can be elear[, ki.19 a. gerri]K ian die verqkillende ....te foute le v.0....le 
seen in'I ablp III g••du%[1€[ik blvk uit Taoel II 



You doa know 
in advance when you'll 

have your own 
ele,trical energy crisis. 

But you do know 
inadvance whal to do aboutil. 

Wherever you may be in South Africa, service will make it very unlikely 
when heavy electrical equipment goes that an unexpected breakdown will 
or the blink. get or the hotline to happen atall. No one isbetterequipped 
Marthinusen & Coutts. Fast. They'll be with sophisticated equipment, technical 
ready and waiting no matter when you knowledge and practical experience 
need them - night or day, week-days to solve power problems before 
or week-ends, even on public holidays. they happen. 
Because electrical power, the life-blood Write the number down near your phone. 
01 industry, must be backed by a last If everyou need itunexpectedly 
and efficient repair service. you'll need it fast 
Better still, contact 
Marthinusen & Coutts before .li• Electrical enginee,Ing 
yourcrisis happens. Their 111•• expertise oneill nation-wide 
maintenance andinspectior, • 365 days and nights a year. 

/4/13 

marthinuse•& Coulls(PI•LId. 
Raebor Roaa East. Benrose. Johannesburg, Phone: 24-8171 P.O. Box 489 

AOMAA*710• 
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5 "ME YNTERESTING CASE H ISTORIES. A INKELE INTER...ANTI CE.KIED'u NDIGE GEVALLE. 
·5 1 FALLEN LINE: 6.1 Gevallelyn' 

(»r· in ihe earliest c•Neg of a fallen lian•mi9@ion line lhat wa' P• van die *g,ie •Grheed van I .valle trnnsmisselyn wai 
/1,1,]ret €i.L ennernlrnt. iniestigationi,reealled dle onderwerp lan inLen.Lewe on<le-' waa, kord in her.nne.ing 

In l.l, 1-10, to 'p in/all'll. i)f High S.naitive Enith Flu t .chrini. I 1967. voordat Gevoelige Aard//beveiliging in gebru:k Fr•teetinn ' 6 6 KI iwerhead line on the Witwater@rand wa 9 slruck pnpem la is '/ 6.6],V' bn.indie lyn aan die Witwator,iand deer 
h...... wreriigraait/ginal 

I'lie contailling riiat briaker in the substation ..pped on FArth Die be hmm & k,ingbi m in die s, M,/le het 4 aardfout en enke 1 taul·andsirK]ephn•·i,•E·,I•n' filse •./.= .klink rheciriuit bleaker wasmanuallvreelosed, 8•d•t•yea in 
Frn,iwing 11 1,u lights repat later. an Inspection orew. follnli Ihat Die itrin+Aer Ls m. dir hand her511 it en . 1.genkake[ gebly 

two of thrDe cond/clor@ of the 6.6 kV overhead transmisgion lie had Na klagt e.van Reen ligte bet n laterondersoe»an pvind dat die 

beensevered bylight!,ing andwe•e (vinNon[Ilcg•,unl- IIive wee,1 g twrr vill, dip dri• ple;Prs van dw 8,6 lyn afgri]Ban he• . 

Agacent to the fallen lineE. small plants und gra• ahowed q•& of €·n datdic dr./.weldigned'grond },ly!0 bet 
burning Stmlike en graq naby die Kevalle I de wa#verskroei 

A 'rge number of dead fri.e were found in the immediate vicinic. 'I Groot ....1 ... paddam is in die ©Inidde]Hke o. gew.op· 
ul'l]Le fallen i.unductors, app.reltly having been eloctrocuted by the ge,hert, Den"/Lk d-dge;kok deur die apanning@verskil "r hulle 
potentialdifferencebetween theirle' Pole 

ret.,4 weie Luken ehortly afterwardi and under wet coadmons, the Toetse wat 'n klein rukkie Inter ged<len 1, het 'n aardfout•roorn 
eorth fa•lt curret'wa, fou•d to be A 'mperM, ven8ampcreondernal IneRIandeop.lewef 

Thi• was far below Ih€ net,ing cof the earth fault re[a, which •a' bit * .61 onder die aardfoutre]6 LDglelling van 20£· op 8(45 
20' r rir 60[1/6 curr,inl [ra™.forine" i e· an eart• fault settin• 01' 100 striximininsfurmarn' & 1/ 'I •ardfiniting•elling van 110 Rm./ 
amperes. 'n K.perpen. 90,nm dik is diarn' 0.6 me,ef diep in die nat 

A 21Jmm dili:1•ler copper.ike was then driven 0 6 metie ./ the grond in./gl'll 
we( grr.und Die Hardf•)utstroorn met e. 1/n onder *tande i• later in 

'rheearthraLI, luee·•1 w.thone [inedownlner•ahed fo2O•upere, d./decirn.wing.meet Diehool./.ing.-0-mpere Ill /•li,nlow Inrlh,! existingI,•,tect,un In 
Lat' underdr> cindi·10/6. theearth fault current, w.h' f.[en •n b¥komalile toe"p hierdie lyn 15 gevind da' de s" .k 

like 
[me w„b checked Ln the •tne area at th, came. the maximum ealth •trorm van sowa16 ampele Inet . geleiers op . grond vinnig 

nfneem tot © ri,r•-•NOBnmiwre.4 ampere en b=e Iwintig gekonde' dal tot feith1 

]11 an additioma] tom on this hne it was .und thi with the fallen nillag v verskmen,valdie,•m•·Pwendeplsnteg-i 
Inie an mitia] earth cuirent of apprournalely 6 a,npereg dmpped 52 FOUTNAANKERDRAAD: 
rawdly t02,0 an.perea reduA, almoit to zero•thinEseconds due In /©g n 'eval wal gedurende die /- .ermal,ide in de 

to the In·ing out of tresur•,un'ing ....tion Tran-al aangeteken is, het een geleier wai ·n 6,61,V bn mel 'n 

5.2 FAULT TO STAY WIRE ankerdraad in •anraking gekoul. m grond naby die ankerdraad was 
A c•e recur•led,n th€ clry winter mon(hi in the Traniual, I.il i. irer+gen •/tgc•Jm ,0•4),4•mpe.e ?s gemeet 

vi,]ved a 6.6. linp. on which one pha • touched the earthed 8tav Ve™©[ykenderwks is b fout co•gedra na'n geBond* ankerdraad 
wire The earth surroundinv the faulted sta) wi,e had been •zed w• Ii)wlit 9 • •ter diep lan 'n 9ementblok geset ., onge•eer 100 
and iecorded earrh .-rrnt 1• 4 Arnpi •el, Tnler van • r•ut•la•i€af 

Fur :oinparatlie /ri•bes. the fault wa' transferredtoa healthy Aard f,Kil ri* irn .·an 9.5 ampero is aangeteken 
*• ned apprul:imately 9 me.res in a rement blek. and 5 ·i NA'EMAAITE TOETS. 
lecated about 100 metre• from the iub·station Die o·fe.9 I. T.belle I en Il aangeteken, word bevest• deur 'n 

In thli Gail ihe recorded ./.h fault £ u.ent WiL' 4.,58./ re. r-, wal EVEAM in Febru• 1968 op 'h 6,6kV lyn naby Pretoria 
5./MULATED TEST .... heL 

The fi,(ures h recorded • Table• 1 and I[ are cnnfirme• by n tegt I die geval i: I ge//He I n nagern./ deurie' meet. 50 meter 
c'inducted }i, ESCOM on a 6.6 KV line ne. Prriona in February, *m#!drn•dw't•oisanderi. egn},1. g'.C· 

i[a•c•troum In th,4 rase a fallen line /86 'imi][ated ./ .hmethin• i,v•, 50 C.(• Ampere . sowat !2 kih)ineter •in . substase 

me,•29 i, f 7rm.' Mnductor ]Yi. on [hi ground in I Han,ty [.Ii efgemeer 

[•eci•rded earth cu-fent 0 9 amperea apprnximar. I Kilometres • 4 2,2KV LYN: 
frnin'hesub...·ial In November 19•3/ be.ig Int#ng dat'/ koei wat mel'n anker 
542.2KVLINE: dfaad op 'r. 2,21•V private ly• in die noorde].ke OVS in aaniakillg 

In Nevember 1969, I ... w•s iereived 'hal a .. h. brrn .r ge/mhet doodgesk/'. 
tr©cuted a'an,st a stay wire •n a 2.2 K. pri·,ate line in the nonhern bi€ houtpA'llyn van sow·at 4 Kilotneter w. beikerm deur ·n ty'· 
OF' vi'el,8./0 .....·eiligin'.teste[ mer '. norninate ge-ligheld 

The I n€ was approximately 4 KI[ometres 14 0/wooden polaand *nA 
prot' ted by a Timr delavi·fl •arth leak•ge ./n(ectinn .Vler 01 Fouie fip dir lyn i late. nagemaak drut'n 20 nieter lengle go 

ni•min/876.....irivilv lier op died* grls ..rr die I n te 1.1 val Die hoome aaid 
3R Subsequen( 

ilmul•ted te•t on rhAq d„eby dinppingapwoximNte•, fimile,ing nangetekin W,18 400tnA DIi dir bet Rou grdA,f tol Bowat 
metres of ./en condu¢t. anti) the d. ... lowed ... the 2(NjrnAagv hglew.skroolingvandie•rngevendegraB 

11•Lmurn r•orded eafth f•ult wa• *mA tailing off rapid|Y to Die '¥,• i, uiteindeli,( beveilig teen 70mA en 9 sel[,1,1•leB vprtiaging ly 2*Jm' due lo hght lurning of the gra, L.....Ct 
M min of geen uitklinking I g.v. oorgan•verskyn,/ gedurende 

111LA line •- finally protected al 7OmA - d 2% onds delav with 
Hir, ner. il die die, WAnt,k>nJ,• gedo• deu• 

le,•rnotr.isient die BpDnnin•hel· 
hae, trrn die Hereag•in,theaninia|w8. tr•pr,ingd. 0,; lect•)cu•ed rs:.mmer!,turni• lue dir voor· en 0,tripnte terwy! . lewendige to [hr lin, luisen poir•· 

¢ rl] p'lle'/ 1•ween I. fore and hind lei 'hile rubbing ile' n,•Iw-draadg•kuurhet 
Middle- het m . .ima· ··aardlekka./·· wal hv bi die ... .mir..tthefaulte.Ta>W|J 

Middl. rote in h. wiuri ··Faith Leakage" 'regented / 1/ ./ Ko#ie van dir VMEO. Margnle· voo™edrn het. waardei vir 
CD,wi•ni ,(in / the A I K li in ......' gave fig•r li)' t. diu Mpa•nin:Rhel Jingsgohiril van 'n grondrlektrode aan,edul 
14,[ential Grad,ent liea . an r,Irth ele.rudi Hy he! i,Ing.= * [irnlrenI 90% vnn die toial aarding,•eer· 

IL lis.fw' 11./boll . percent of the total earthing resi•M.. 9(and,pann•nit.val p-vind nor d le :pannin„helling,geb.d. wat m 
.magi· dr,4, cakeq .1.·. nv•. i. potmitial gradient area. whieh for i die geul van n penele],tiode die oppentakti van 'n mir],el met die 
rlid ele. trud,• IM 11• area l,1 a o.rcle having t he elemode /9 ....I nn d pen . middebunt en ...1 gebk aan 1.8 keer die diepte u. die 
rad i.• eq,.a] Li' ]. A lirn es t . depth of ihe e•eclroae pen' 

Fer !. e•e efrfd a-e a=* * sta> wi.e i i he 2 metree I die ....B. ge« aa.»eem • die Inker tw. mAe, 

deep viliciropal•p]In·imptre•fruintlieslaywirewouldhavo been diep i.. sou die spa•nning by n punt :1 met«r vi,11 do mkrrnirdiad 
i,f·22M•0.9=1143 Val[weeG. 

Jia = 0,9 • 1143 Vok. TT'm 1732 
If ille dis.* between lecu•I' was. ret.... woi]/hav, I die 'Al,ind tuggen die dier # p,Ae ].8 meter w•. •uu dit 

Ie,UU•u,Red a p„ten,=gr.d•.ri. 1143 x 1.3 . 3* Voll n *pannin,//I. .. 1130 X 1,2- 570 Vult ve,teenwi,ordig 

d GEBRUIK OPLAAGS'ANNINGSLYNE 
n APPLICATIONTOLOW VOLTAGE LINES: 11]6 4[ruikebli)kk• wat u,1 die beperking - ' aard[out&trorne Yoort '1'Le pri,ble,IL .lig frum hinitBtivil of earth faul, rui.ents ob· 

v]*1 •ererger natuur,ik namate die *Se6panning 1„er war. Vil•U•.' lnCro•e -he Ry*m voltaKe become lower Inde,9,4 w ingeol na moimthkheid 0,0 Hoegevoelighe•dsaa' An in»[Ka'llin waN uir.Led o. .•u,hepos/.te,/tapplving 
Ninmar 11.gl. S•nsitiul, Earth Fault kelay,tourban 380 Vol• Over· finUrelesqi*irlgi'Nk asn die voornfgaande op Bte. ke 380 V bopon,1 
head Di•tributi•,1 LL!1. •rve•pre,dings[>netellebruik. 
G I SELECTIVITY: :1 SELEKrIWITEIT· 

A pre· requihite to :h' app ica:ion of Sen•itive Ealth Faull Pr,Hec n 'll'llarde u, die .bruik ,·an GBI©elige Aardfout.ve'liging 



Ii,in r.:WI Vnlt Dislribil[ifin I.in™; IM ther eaeh enn,uner aa@ociated op .) V vers'.piding,ly. is d. elke lerbruiker wat •an de ly' 
wi·h ihe p•eced line have individual Em.A ]98!artaneous h·pe ... ..d liet 'I eie afsonderl,•e 20,•]A Ou•,ib•,1,I•Ke AardlekIJ. 
En/h [,eakage Proler, Inn hindi /vering 0,/ en:ira installation. wiligin,>rele ti),gerus nuiet =wai Ilke afuouderlike initallahle 
thus hnweverNnM atwliy.·ticol ftircans litwrs,Dtherthan dumes· grherl 011 el d. Met die u,tiondering van humhoudelike 'mbru. 

1, r•: is diI e,;teFrie ID alle gevalle uitvD•baar li•e 
UlliN would h=ever,1bwaIe the ob•oul, incenvenien©e of tripping W•nr •an b•uaDde vereis(e vold(•en word, word die ouger,ef, aut ihe ent,re.ircult u.n T. ,DeruFFerce of £ earth fault on A:,y of wnT dle u.lklin,ing van die netwerk in By' geheel meebri,20 wa,ineer *tnee'Bp-em]9©A 'n aardf-1 op·n enkelere.hruike:ge perwei voorkom. verin. A funhpindvant'Ke urling init id ./.idual In•mer prciteclion '. Rvkfituende '%'ll .an dle he./Ing wa. .&..hke •er wi,uld be lat I d{•finhr limit wriuld be pt#ed in the standing hiwikers i' dte vai,re*ie[. Jerk op elke verbrwker se bydrae tot die [eakage contribution from theind,Uu'lconsumer, /annde lekkn' p 

G 2 'TAANDE LE'KAS[E 
6 2 STAND™·0 LEAKAGE: Rrn[·wen• die / (10 lekkasie,an die verbNMerh 80, :>m64 kan 

In ndd,Iian w themi,ridingleakagcrn,irributi-lsumers ©n n 1,¥dral .1 milande lekkau ..0 / 1141,/sl>'411' 1/,i 40/ die '•,1]10, 
the line. 11 mue[ be,ill·, tild// ther' /111 bea rer'in contribution vi•wagw,•rd 
•o the •tanding leal•ge due Ic, a:moiphiric pollution on the pole % ]e Elaande lell k- 1101 natulri lk van aardry];8kuncl 1]MI:L ]' 

in72'•'Etal 1,1'wr·nde t.tande kntengte en die•nta[ ve•bruiken opdie lyn 9,anding Ii'nk•gr wil] obviouily depend up[,r. the alh•ni, Da;,r word veruag dAt d.t van 60,-' 01) cit JUU,A mil wil l[ 
geog,aphica] location. environmental conditionB, length of line and 6 4 TOETIETE 
th•• number i,foinsumer, on the PIETERMARITIBURG line. and couk[ be expected to vary 
bet•een I]i 'r wa·m * n Felirwarie 1973 a LB toetge approximately in milliamperes,nd 200 milliampere@ lietermanti,buri 

ap die MaviA Walk 380/220 lim lyn gedue,i D:e lyn word deur dll 
Bal'traa! *...#d 

hi TE. AT PIETERMAR'/7/1.6 •i) Meier •An die %.*ie af wa5 die foulstr®. met 25 Jileier l'elts were endu, U•d rip i.· Minar . Wall, 180/220 Vint line led ki],ildra. '*.en gra, ile' 280niA. f,orn the Rate Kiree, glil•intilin ir Pielerm• f.tzburgd• ing Februni> [>Ir kill»,ni /• 1™ 9.9.• geaty' t• die .d val 1973,analln¢*unny•av die geleier 
]/ rlir· grrird 'nj•'dri,k 4 

A, * me,res fr,m 'e Qub./ion with.'melte. of eonduetorlying Mi'I 
on dri·gras ihe miaa,irrd 6,L]11 ciir•nl from lhe fallen & gevnlle gelew- np die ennductor teerpad wu die aardl«kaBle Bleqs WAB #. 2R0mA 
%'1'll'li•,reased.3,50mlwhentheend•ifthebarewirewaspushed 7.9 Mple, va,i .il quh-,e Ii' hit die lardfullosings met .wat 

1%]r '[reple€rn hi>rilp v,)rjlfgAande 
in[;•••Cn,!.{on{Iuc•or lesingh 

watililoveaot• *.i•.i •i,i•1•h, , Meldlegrvn•legpte,•r,£6ed vaagestamp, 280™mo•der:ronds,1 
measuredleakage wggonly 50!•. n n.ile,ir,i I 1, •, >1,4*n ir wir, 1•4 a.-/langeteker. 

6 4 SITAISBEST']UR DURBAN: 
* in•rea• m al. t 20' in che in•agu,ed earth fault cumnts was Ult'Jae hil (i./ wat / Durlian Stad.&.lui. K.a M.i/%1, seenwith !4ete,1 repeated 75 metre. frnm the Bubitation 
The .E,i# ,i' 'n |{ring lf,• S]e' maximum earth eurre. detmed with the dropped line .:dly gtraayerligting beperk uitgevo•r m. 

buried,oadepthm'Nmmwaql 40mT•eres wil!,ni•m.ied..ider 
MI,in,wle lekkayie imder gewnne on,Rtandighede 148mA 

6 4 U URBAN CO RPORATION Mci mui / 'n punt :11» me:er •Hn SU·*le 
• nducled al [hirlilm Corporatioi.1 . lu.a 10{a•u 8ubitanon I "I' K. 15(Im'. 

on . cli•uit I nfined . Hireet:iNhil 'howed ' even more €.:i tee-1.,1 165:nA 
11,4nppi•intn. requl™ Mel 6,11[ 1).'·• punt 3) meler•an die•ubhta•io 

Earth Leakage under nor,•1411 critifinG 145mA 8 (]li grJIK 1601:LA 
Al I p€)#]•* 1(M) n•elrrq lim .ill' ' i p•e€•pad 1%6mA 

8, 011 ./. 1®in. 
6 A OPMERKI.. b on i. roal 1 *nA 

Al a /'sit•or. Sl*] Ir./01.r, 'Ir grh-illk vall }1 i,Ki'e•e]/e Aardfuu,heveilig ng (iii ..1. n 
i] In gra• IHOrnA ':IN, h•,g• ,11*:r |,me wird be•ni ell.k tnie a][ee• de,]r rbi Irir nard 

iiI fin tar ral 1%WAmi *Binic n F v dir kimol[ lus•n die ,mevalle Ivii un di, 1,•mid nlp 
maar 0, k -dat die Ntaa•de lek•trome met dle werklike aard!041· 

. 'f 
6 ' OBSERVATIONS L.i•Inan.ve'll 

The applit-oi 11# Rensit vo Earth Faul[ proiertion to Ii,w 7 ..Fl'I.TREKKINGS· 
Villtage/vehead L.:Jil,& is [·i]mi,lirillp• n(it nnl> by ihe ver.v low earth VehkeLe lare ge •Jkieiralle g•bruik van /*evorllgheidsam.lbut· 
fau'.1 currents •nerated by the innuart heiween ihe falen line and re IB ' ip ver/1 h•,4,g41•nni,i n,•8 ' i 4.6. ] 1 en 22kV) *ind.e tian• 
ihe gr,iund, but nl. due in the stat'ding leakage current, being mL49•e•¥ne he• bewva dal n bale bevied*ende bewi]Lgin#nema 
cump•rable In mngni[ude w,Th t,eeual earlh fauli r'•rrents. ini,orilik 14. ni'•no•,re iliter•e ·i•p,wrnfieR: on i,mgrwri•r toe 

I,•nrli·•libnpdicRuid Aft k•nn•H,Devrldnir 
7 CONCLUSIONS }terdle I....#/ Hoogagewele A.............ma is 

Seve.•1 yea™ id •u.Cqtkil i•/Id /}oration / High Sensil-h· Ear,h •01*r !84 vn' •bodige klinking i f illklinking i] g ' inrgan•ve,· Fau]¢ Re *. applied par[,4 /0 " High Voltage 11 e. 6 6 K 11 K' 44>ng, 4 0,4 kan di• innkl k hy •rkkliefirrad,irrdo klinkq],rmai ord 22KVJ Over:"d lia·™rni'mion I.ine• has proven thal a high]> Il,•4 -M &. 
4,111 is w "]ri ,}mieelid,In Hyqlrm in ])fmible even when faced with 

DIE Elekir,Blie,1/wi••Miening/%•*oe, •eli,of wt,• vie hui 
r*frenw t, rwl'{raphic I. !·nvi•inmental conditions. %uch as found on he thrM,iulh AIrrnan Highvrid aniwelh'Kil dll prilleme el die be'liste opt.de, veral deU hui 

h shiluld be noted Thnt in the evenl of the fallen candicto.-pin l'Inrlehnd•:r Elel,1•IMIraN,{i,J[Ii: ling, om n ciplog:,ing diiarv,inr te 'ind 
* dead··Bide,dthe hrrnklhoresultin,fau],curren, i»solowdue. finr d e ver»kpir lip witrinn H(ing•evo*Jige Ap•lin,fh, vriligin' 
thrlimit,n•effe• i,flirldilii>nolierlog mpedatke• 1/1 eventhishigh relrq in grbr lik wili is guen g, val aangeleke,1 ,-r '·i l.vn inct die 
Ii·/4,1,vitv r. I h fault I,r 114 M i,]n (·a,nlil rippral e rd'I.(,irge'i: rin.Ii, IN... .lie 

ThiM Bat!*factor·r Hil,h Ketaitne Earn Fault Pritection SyRtem C),f dill rglrr ill,•1 te wi fd dat ai die 'r'lle go•eier al·' 

FmvideN freed,>rn m n,liq•inee Ar iran•r•t operali•n and .6 mil> dr ./1.' Ird].T .in [Ii[ h.lik 1, m., die ...1,11.mam In lang 
...hletn e©*din-•11 wrlri twe ..ing *ihem. weell agi· de bvk<in·st,Ke Me•ie· mpedar- dal .elfu die Ho,me 

The Eleetricit¥ Sup,}ly Commi.eion isto be commended fortheir i·.•elige Aar<•Ii,L,IreleNT•ie kAnwerki•Le i 

intrrr. and pobiti•• ar•li,in in the i.utlon of theqi problern' 1/ 1][n>denswinir[Igr Ve,MheldggernedenLgE©nili, I·hrn,I• % 

Imf'IPLI|Firly intne,FRurn|DIA,rf/tion»ten™ hurwirrm kll'i,Tle,rrN ,·iligheid•.1 lorbod.e m'.-lindi'r n. I 
Dir, the.everal ve,1-1,11 in••nllarifinif the*edevicri. there i• no re· 1./. 11,.In ill' ilie ve,[10he d val chi In - intre!*IIi dil i 

*n unde¢Ied |in| E'n E rangmiSMn line wheee these hl«h•e-· widerl•e¥••%daa,w•,ir 
1,vi·device·:h•d/enfil•e[1 

Thii, env abl• Raf€t> rer,ird ,:liggeqts ihe elimination of the need for RRIFNNINGS· 
hlind,·•4 rif KIMmetr-(]I win• notin, without detract, frorn 1)iii 4kr•pr wpl• Bvdank leen,lorcie volgende uit te Npreek vii hill ir hui fu{·1 0<·1·irvini•Ir, i·ni.[iv, min• 1/ ./. 0,4,11.1,1'.r wiwirde-le belang*telling, hulp en raad "den• d e vr„,i· 
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- F...C Dep, er ./ir Miuinge (Operatill. w. ..ated le volgende laboratorium en Kebruik,toets'ng van die rell 
i.....inn imf the use of Menhitive kanh ....ted.on for 11 V Ii,ilt(mmili• tu•· D in· die gebNre W. bil dic iniwikkelinN line protecti,in •nd who .ve permmii©n for the puhlication of the ting die re]8 en tii U•(V•ering van hierd i •i t. golpi het op even'•le'ding ....hi .v'Imi•nt (irthi,I.[ellin •kri•trit(1 
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in firldt€•.editinvit•pirire(c· - PeArne'lede vin Fuch. Eleitne. Nvwerhed, wit behul,Aam 

•09 me· dige..slelglng, rpdBLe. likwerk e- 
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Mnr. 0 C. Theron I.frn,1,•rbillpark)· Mnt die Pr,·Rill·nt. die aanwending van dle apparant kan bale daa,toe hydra om. die ¥ir· 

probleem wat man[eiding gegee M 't die *lk'Ing lan die ap spreid .... vi,Riger te riank 
pareat deur m. C.hen hesprek in dl• Rrfrrn[,t. 16 ..reen I. Ih. bit I ook ver/·dend Dm te vern•ern van die d0adwerklihe .ne· 

Mun••ipale Ingenieurs . g•t•e nagm-ip. weihing-sen dienywerhed¢ en die •rbruilteroo©,deurmni Cohen 

. die Ipp.ut hom.f in die pral#in alle 'paigte sul/vo] aanont •erduidelil 
bewy*•000 i' .Refera'In vooruitsig '8te], dan mott die vereniging Incnncluilon Mi PreHidem, wrwan•othankl•eauthnifr,rp•non 
gerus ·n ere ·hdmaa¢skap aan dielrywer oomve. el laal ek gn,me, ti• a paper and off * cuff method 01 preqentation whi¢h held our 
dadelikb,vae:datel,ditgern•in,ikertiendlied©elnie milar]netdle a.endon after g /·h In E.eellent luneh 
eerlike oortuigink van die ,!em#ru• wat gullsernille toepass# de.· Mr V. Cohen (Fuch. liectrican Mi •eron gpe•kn W the 

van v•r die Muiisipall in*enieur 88] beleke' pr41ems of ..... If .... In thle 'ems I .ink ./C ,!f hi, 

Mr. Pradent, Theequipment de*crihed in •e paper -developed que./. was· Are electronic compone'ill'hat immune t. transiunt 
from the now well kn*itwe earth [e•kagp relav •eneraIN uged .9 Well the anEwer to that .' 1. a very, very s.mple one. El 
m domestic and facto. in•tal[/9.1 can eecollect how enchusLBS'il tionic 'Imponents, per se are not immune.......pikia. Thi 2I5 we we• fi•·e 10 •.x year• •Mo •4ut this .[ay *aliBil• the pieee of nlunity to treosient spilleA h8; tobe de,•gned into theeleetronicequ 
equipment toptevent /1 electial acciden(' in the ful.. ...meof men( [t is up'Dthedeigneroftheele•tron,¢equipment"ensure th•t 
$ e.·en think mt of dinng AWay w/ 'H Mthim, in dnm-" these *pike' to ./1.... Tleron rei·m al tai'n care of • In G/re 
..... * lur ./ .Lend Mr P. MiddlecoLe warnrd ua I th•t ihe damaginK PoR,ihilities •thepe spikee do Twit enter eleormric 

hamha raible'· Today we are older nnd wiser. we know that the equipment Provided the eleelionic equipment iM de,igned pi ili"rlv 
perfen relay hai nlit yet appeared on the milikei. and at the inter withlh·,b,ne I .Lned. Elect/nic,-a,we've.rnfromthepaperthli 
national level 71© agreement lin mRn, imprirlnnt aqpeclli Fire vel In rn... cal be u'ed in rather more ']phi,Ti€ated 'vatems than thii 
gighi relatively ./5ophiAticated ..m we have iul di•™ed 

·rhe,uthar refen, in the refen·0 list w pape; read by Mi Sm,rh The final prrof of that <an (in[y he .n the'lperan f in. of not only ·hie 
in 1967 The equipment which form• the haqig / Mr Rmith/ paper ......' but the many hundre' af thaqands the many m'[hon' of 

M eiperimentally initalled M 'anderbi]Ip"rk and " gtillin -·Ice •imilarearth fault pritectbin mien,q An· r. L. USe notcnly In thig 
although % in 1-rn- / c€Mainly nperated •ery que•eBg· cou•t• but amurd the waild 
fullyonuheoverhead feederwh6reit waqinatalled except ifult thegen· Mr. Therun funher referred to his prefer•nee for a magnet]c 
**§8Uch that it cou'd nA•. beuied fordiree- tripplupu.po- amplifier type . /litem which he has had, from the q,Dund of it. 

The big prallim wag dii.ing 111€ qurnmr, Iror,•hq whi,•. [vury light rekinabl> good €](perern liver t·,elle past many yearn Th• 18 A de· 
n'n,r dra•rge th#'rgh 9 1 ght,14 •i, W,U Caa.4/ it N, 2•2rat' ,W tia,ili.,i ,•de,!•*Np;•rN,icei,ntheSA, mar•el backM ]957 Mi 
tried u•ng le h.h len•twi[, r.y 1/ eoniunct or..LOh the T•cloging I'liern' rn'/ lie Inter/bted t. know, 11'at the dilietelce hetween thal 
circuit breaker. but {>bi,iously Ohis •,Duld mg he allowed " mp reclog· mnAetic Implify daice which he has found Buch 'emendous 

inK Inde•lnirely and loeking nliE •curiod Ar too often nati.faotion n. Ihe el*niellevire@ of toly nri, in eff• re[Filively 
The hme·dela> Eature built int© the equipment dacribed by the unal. MA•enc amplify deviee 6• and large. relied on Remi·conduc· 

euth•r mav be ihe an.wer, but Ifindnninformation Inihernper,hnt torsolid.tateenmponentgthri:A, Deration lt]•prientobeth•tnneof 
tripping doeB ®t happen due M tranALen. lightning d•charge, thi enmponenclu»1111; P O ..gneticeori, th/. P lim.netic 

in rm ... luDe 1 have an earth ... re. of he mnmet. .]- haN been .placed bi· I semi·co./.tor but che .......0- 
amplify tYpe, 1 am full¥ aw,lie of ihe 100$unn whi ir wns ulken iff the nent' m the -tern ./ nD difc,rent from ./ LA beinK uied today. 
marie. hu( 1 yull c,49ider it to be one nf th' INE, relia}Ae ,·Dits eve. .ain it ie t.desiRnon the ....nandthe intell.gent •age//he 
prod'led advant.e whic. hai 'en given . u. by this wonderful invention of 

In the ....ion (if..h eakage relly• de.cnbed by the luthor, 90]id state electrinie. 
holkandcoatcif within)111«notimportant Ipers©nal]Ywoulahave t dor.'t ./. iF thatiq wh. Mr Theron.Inted....1 .nonly 
I. und a mune/c amplifY type 'if iell. •t,ad id the ./tronic iepe/ - it L. the u:,age of the*e sy„temi that prove• the rellabotv 
equipment in ./ .wei nrp[Lentii. ./. ctn i' I.mpi•ne,114really which I ih nk ,·9 •he main poin[ (har 1. wi„ming 0 Th„rin 
all I.t immune t rran•n! gpike. Mr, D.11. Fr•Ber 'Dw'iank Mr. Pregident 1 wrnild hke tr, ennoia· 

Mnr die PreN'dent die 41[ m r moet werklik h 'de Kebrn,(wordu tul&,eMr ('ohennnthet«Ktofh 41%,ilip•1,0per,Findthrensynn,Iriner 
dze ontwikkelin'Averk deur hom gedoen Dit , geen kle.,1 hydrae tot ..,chheprele'led t Mr Theronmusthaveb......hew"g 
die puhlieh ge vellii,heid en •ing gemoed•u@ nle en u,%• isdanlbaar dat wa> but I thinkit wua hillet-eagy foriomneof theerplearound my 
hy die toe.Bting op 40 '9 duidelike en . /uigende wy. 0•der die quarter. They aeem ID 'off irio wolde.land 
Mun,•,pa e Ingenieum 'e nandag webring hot. Die o'Mee],undiNe Theze •an he ni, dout.1 (ha• the development of sensitive 4/ 
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•ultabli for use with a core balance C T or in a regidual eircuk of hetwrenliyeandeart™theendnfth, clrCOL*#Bul. alinnited 
C T 4 in eaoh pha,e. has been a tremendou§ Btep forward in regard to Beale h • Bhown thls scheme to be workable And stable An appareut 
public safety, and hai ratieved e ectrieity Bupply nulhantiuM of a great mal·operatioooftkerelaywa• afte• inv#gation foundto beduetoan 
dent of anKiety over f•llen h gh *e Lines Inper Thed•le•tinaada[,tabletonoimelthree phage]©w 

A polansed Gens.- balanced ..... type re//th . definite tension dig•ribution circuits. hower. or to,treetlightingdrcult,Ehar· 
Rnd ndjuitable timedelay ca.ble of adjultment .wn I 2 (ir 3. of•he ing the neutral of a low voltage circuit 
CT .coldar> arrent, as the authorindi¢ated. was .troduced over Pulhein©re, the protection of branches off a m. cirelit ha'. be 
10 ye'l ago and hai proved e,:tremely rliable in . ee In the Dur sper*ally catered for. 60 th•teach in•tanation has t© be tailDred ae· 
ban Bupply area we have •nsta•led 164,uch relay*with relatively long cording . the [a>o•t This represents a ratherserious practical di8ad 
f,Ked (imne del,vs to serve ag baek·up protiction nn Rn or :1 1!V Nne. •nie. (Iwin• to the periob changts 1!Mt are neeR@•· 2. low 
with the total route of being ahn,]t 500 IN veltage di,tribution circuits. 

To my knowledge no fa,len conductorin con,Aet wi•h earth on the Mi Pregident, in conch,•i©• rd like tothanktheauthor for hi• very 
supply'.dehasremained/live•neircuil.proteeted Wherethelire valuable =buti- to the priaedings of thi• A•sociation 
i,down on the]©ad 5Ide. however, •heea. [eak•gecurirni in0eneral· Mr. V. rehen *ch Electrieal) The first quen• M far AG the protec. 
I in.ufficient to operate the relay. and the hazal of contnet with the tum ,€ high voltage linee with A line fal] on the load @Me thaig an ex· 
Ine wire remal•. It U •ted that even with the more Bens©e aolid tremely diffi¢Ult C•le there la no pogitive iolution to this one M thi, 
state relay. chisproblem is oot©vercome. ala itandingleakage current time 

lecess]Iates Getting the relay . a relatively high value DoeB Mr The problem ar ..Im the faet thatwhen the ] ne fallBontheload 
Cohe• •ee aov prospect of 5[>hill, thia difficulte sidpof the synern. ir other werds the •oalled dead Ide of the 're 

With ie•rA •n Ii·JikH#• Lurr•lit• nn high vi,[La•e linestheri,[low,•4 the additionallmpedane¢. in the rircuit by virtue of the load 
*eal reelts * a 10 km. 6600 V L. Dn theN'. coast. abou, 26 km ped••rr - guch 'hat th' .2,1 n' ru"ent, bing limited by the ad- 
nnrthof Durban •av benf intere.t d.tiona] load impedance are so'very ]# thal they canno·. be detected 

1'11 quoti the r.idual e./h leakage inthe 'an,former/eutial under due t. the pregetgenqitivily levels If these del". ...h hae bell de· 
vnr>ing conditiong of•hiee·phB of the Ii,e ene•gi•d then with .·I cided In Irdertolvrrerimr / I 'pr,LI"*triprelation Obviouity.lim· 
phnies orly ener•ed and then with •ne ph-enly energised, and we praviment in Ihe Bkuatirn enul . achieved / getting the primary 
toni, these tes/ underdry conditions and doFing I .. mornin, ....vity to a more :onglt./. Irwl The trade.- here would be a 

N....th the three·phases ene... where there:a, a balance con· nui•ce Inpp ng Whelher .en-k level of 5OD mill·Amps LA the op· 
dinon . far as ¢/pacit, currentsand leakagi was concerned; under dry tinnum we *'t kn- Eg€- Br• nppaiently gan@8ed withthiiand 
rrmditions we remlered a leakage, thi,i, appitrarv leakageof®mill· the reauk it give8 & prolectirm ,]nder •ke majori™ ofthe faulty condi· 
•m.Band duringrainy cond'tion972 mili·ampi Whenwe-kout•ne tioins which they hawe found. Ti is ™u :o :ay tb: we could Mt go more 
phase go that there we•e on[> rio phil Inhp .in. ene./. under Gensit,i, n& thD relay and •15 as,=ted eurrenttransforme.Beenainl, 
drY condition, the residual [enkagE wa• 186 ampgandunderrainyc-· are capable of m©Ung to h:her senBitivitieg Po.ibly thig I a condi· 
d•tionR ].87. and with Dne ph8§e onlv energigedi 3.72 ampa undBr dr, tion th.8t • woukt have to be examined in relat•on . particulaf •m 
cond•t[Qn• and 3,74 amps when it wag raining and in the areas where the •tanding ./.es are shown nr prf•vrn tobi Now itisurprig ng that thi! se;,Iiiate testson n dry day with a itiong lowei th,in [he levils the[ we'le tall,irg about, theie is ni] r,·,Imm, why 
SDuth/easterly -rd and on the following da¥ under heavy r•in condi· th- lin R could be,roteM,pd Al n more aing€,w• J.-J In th' teK' 1 
•ons gave pracncally the game raul™ The higher residualleakage think 1 dekribed a relatively ]©w volt Ie line, th" waa' 2200 Volt line 
current• when one •r two phases oni¥ are enefped cal reBult in the in the her State tha• waB protected 5ome four orfive yenre ago, even· 
1•porattan of ..ici•·e earth le'age relay@, in thr -11 ,]f In open tuath at 70 ml]' alrp' iritia[ a:tempti were made to be even moream· 
Imper connection le duting 'inkle pha•e switching nperntio. and bit[Du9 th* the 70 mili·unp•, thatth• ipprovedtobeam©ImbitiouB 
Mr Chohen did make reference to this during the rain> =son particularly due to leakage over the shed' un· 

1n referring to auto·rec '»ing, lhe au,hor states that the nnplication der wet condition, But in fact we -re Able to achievethr .[itie'lon 
4higher sens#anh fault relays has not iequired any modifica· level . 70 mili·amp, with I minim m of nuigance *ing I'm not 
¢ on to IAe normal au.·fer- •cle Is it Nceepred praecice to auto· 9ugge•ngwe go to 70 mih·amp91t was nterely quoted • an example ieclose after a sensitive earth fault trip which one mig' eupect would But he• theposEibilitylie. thaahi% re*uk fromn permanen, fault on the lin,in view of the]©ngtimedelay proteai• can be •mproved not 

9•]ved with time bul improved bv goi•g' higher Bensitlvity· leveli, u.ed. 110/lier, leexpenence In 'scom•'Rand & OFS. Under+ The u['irnne solulion .th™ pioblem :0 que•tion takinvs, from 1970 tn ID,t .im Table I[ qualed for furtherdevelop. ln 'r I,pei. does menL I th•k it is in the hand@ of the manufacturen and other in· Mflect a arly Ingh penentage 6 0, 21,9/ of sensitive earth fault 
teregrfd people Buch 89 * uthonties to rontinue their work o. 

'Ip nil¢g on transler, rn,11,/ P•rhaps Mr Cohen could .imment on thig imc n. h•pefully a Anlutian line day may be found thigo 
Whie I . not prekliTn. m ... le impolanee of guarding T,E [eads directly con ta che questi•n Df protection of lo• voltage 

against fallen high·voltage eonductor• lineg Heie remaining albe. I .vould *in there 18the problem of8en8it1vity relatedtothe itan 0ay 
thi the greater haznrd regu[/ .rn live ./ voltage line& down. This ding leak- on ihe sy,temg ne 98nmitivity for thae device@ is no 

=Id of course depend nn 1111! Mir[,port ] 7 / h),b· and low volisge lin- pmhlrm it • no problemwhatiarver in faet. there.5 a, you prrbably 
andtheenwronment butwithouradoubtth™isthecagein Durban have n,inc{,d in the de,oriptive lenfIN, before you, there 18 N vereionof 

I a twehe numth period r. Seplember 1971 lut of I total of 480 thig dcuc• evallable whieh m knnwn . a direel .ading -*n in 

w.../.-80.thri,I 'Or •ere"..andabol while/" which the Toe-u.dtime iegenBItivity ¢. be 'chie,ed from 10 through 
wwe 144 voltage and street[ighting ma• and 93 were earth 100 mili nmp' Theie ve. very high level of gengitivity woul' •er. wlres. 

Stree/ghtin'overhead .Ing "lone ,/Dul..'for 206 'the fallen "ink rn'ke possible tripping conditions on low valtage protection 

lines. reprefeiting 48 i of the total sy•Al• Theproblem™antanding[.kage. TheNtandingleakageri,ei 
nutnflw,]mainconditio•@ them/(irofiheaebelngthelenk'.alin· 'rheheale particular]> danKernu• aB¢he gmallersi,eeondue= •ed dividial />nalmer" premill 'e next Ine i@ the que'.n / leakage hav• 1-anlra] s,rength and are more gu9eeptible tn burn down ler' ilat// which i ./.ated and increall bv envinonrental 

through arting. Furthermore 88 a broken streed ighring - does not 
paut- f". mis' and 'o folth 1 th"k the immediate pogibility of reult i. 1.• of gupply. ..sumers. prompt rep'.ing 'the failure is improving thege eondi"om. liea in redue ng the entrollable part of 

unl.4../ . p•nia•rly nnriceR.Ill lin eurlipel' 1,1,nihip, th•r lemf•Btog, the i•©tators •nd the scand / Ensulator, The 
where te*hunee are fn hnd farbetween and whero•hedenge.ofelec. leakage he' is on the individual eonsumer& premi*, no dol.hi thi, 
tmcubon 9 gres due to higher n nk of pedestrians. pa,bcularl· .... . .gularme the ing•allation I earth leakage relayE, will ceEtaoi chJ[dren We hlid the misfort une of an elearocution in Durban in an I help in th. regard bv reduring the o.rall contribut• fion, ench 
Indian reW,dentlal Ilrea,ome yee ago. when a li,e .mt]Ight wire 

"nx,mer Obviouil>w,th rae' cansumer mdi.duallypmtected alot Eed r. .hri]. und ],inF grass for three days witho. being reported Ai!,trng faillrswill•mmedi•relyhe obviouslyth01·willbedete•ed until aoineone walked into it late one night with traKie {iinliequences and theconsurners -11 in effect be f•edt• clearthe famlyappliang.eB 
Mr. Cul].tes . lus paper. h,8 written pa•r, he didn·I quite gay and b> and !arge, fault' installationi .. at thintime 8,1 Ican B. i' 

thig in hik,erbal summar,of the paperthal enormons N{[,pe exigtA f". tha' thiD wil. lead to an imp.'emenl in the c'll,h•m, it will hring,he 
app•Yin„ &. relay on low voltage oierhed lineg. But then he goeB on applicat on ofthe,e device,to•treetllghtln»lightly,li••,4 1, 1•nonhe 
to ./kate the lilli' letors which .emt' preclud'thiBI.plica,ion 50!11¢,nn yet and again it • a subject . inte•ve developII,ent Her' 
on low voJ:ag,c•rcu,10 in •he •mem8nne0£ {m high voltaEe circuita we •vr ./.ed al i.proveme•t • che iradiln,•I n•ellind• . 
The min problem substartia,ed b> te" madein DurbE,1 hl which th' 11"1'.4,1,1.. w.' have gone a long way, le hale not reached our/]al, 
author h.9 referled, i' the Jow earth leak•. current i.u[,in' from the there • a lon, way w 1,0 yet and we. the inolurui,Lurern cert'Inly I ll 
fallen low volt,ge condu•r in contact with ihe ground. due to higher hrwn•inglothe'Real Tbel•qtquestlon,thequestionofautoreil•,•el 
contact resi8tance. eupled with arelatively ?ughBtanding[eak0gecur ignot reall¥ a que,t.on forme to an'wer ] think 011'-H ne[}ung for 
rent on hne losulators and •n c»amers· premi- I wold begrateful le ESCOM pe€>pie . comment 0, 1 have quoted the result. 'if 

irMi Cohen could sav whether in faet he do-ee a prnetical ap®rn .COM'.perience. their an/,v#i• over 4 >earE of appllation I thp- 
tinn ofthe reJay tolnwvol,nge overheaddistribu,ion. andifqD, ?•wthe device. in their i>items had lead them I the conclus.n that thar 
1, p he hi listed. m overcome .-9 - modifiention required 10 'hel trad.tiona] 48wm•. Thi 

Soreexper'mental work - been un•e,taken in my dep«rt enton pevibiliTY, polsibly / a compromise between the cnntinuity of 8 im• 

a p,Mer,1, Meheme designed to detect an,Dpen·circuit condit onon the and the p,Mpe¢tive d./er during the re€108're perid and ES'COM 
Ine Iir the na,i in] r ijfilluctoF o; 1 he ,•arth wire, i. single·ph* er· hlivr frxind 9tatistically. thai during the relativeh 5hort p•rkdB in 

head Strl,e.ghting c.* ER&.•ly hy monitonng th• g•andill volved• Lhestati.tical charce. ofanvone .ing hur181 th©8e time•. h. 
eurrer.1 flowing to earth through I permanently cannli./ resiquir proven #m their pndial abdi"cions to be retatwely low. 60 here 
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a,Ain ..rnethin// •mprom Be wh./h] 9/ppoge welive w..[101]r D•rom ve-!kom -6 die begr•an flie ]nwrling,tellingvan hier· 
In•and ' thededultionof the ESOOM ppoplethat/• her. con dir relais 
ve•ed . me / 'his ti.0 Mr. Pr-dent. with the installari,in of •en•itive •arth leakage .elay@, 

Thrre .* another remar' made b, Mr. Fr.er regarding t. 9mall certain •tei= had to be taken and rertain proceduree had :o be laid 
d•ffere•eemblestre•taduringdoat•dr•in,·co•ditionE Itismy down . av©id m.... ion If the rellyq ./ .1 give our ./ff rertain 
opinkinthatibereasnnrorihi, Ispe¢uliart(,Mr Fingri'qen,Lrimmen guide .. .en•ble them • distinguish beiveen dangemu, and ron· 
tal ar. Again irthese tes' had have been done on the Highv., the dinor,6 whi€h "left un"ended &]¥ •he nme /" I want to give 
i•an©e• are hi:*uld ant have shown the .ame •edtg In rhe v©un fewofthege The-,Ithink. w•smentionedb>Mr. Coheninh• 
Coastal areas particu]8:ly in the /,mo• sub tropic/[ areas of Natal, .per, and th. 12 lat we disconnect or,witch off the sensitive earth 
when they Npeakof h and rainy conditions. Ith.nkthi@ lia relative leakage protection during switching and leaking operati•ns on the 

cond.tion. dry for Nata] 18•,robabbextremelywet fo, Trang-nand nen,0.2 N•w this ronretB (in our nnsurner@, while before we could 

we probably find that ihetr 501: ret•i·• I I. ofthe moistur ariqi.IR •i•]t /#Mn/me. .ha•·e their mal' imb on normal overload and 
of theN hum idit• 89 *e h an> other condinons. go 1 would gay that it . earlh·leak .,itini,in. %,r ni,w h,]vr in in,t [m them instal ing sen- 
difficult under uncon/•red ..ditions . Inali•e results sueh as t. 'iliveeal'pr©teC/(. /3 We[] Inmobviou•ly referring 'thomecon. 
but mycon€]u9.on wouldbethat theretalnedmo;turpinthe ground 18 sumers who talle h gh. wiltage billi sup/1,88 finm u, The secondguide 
¢he r•son for the lack 4 mfferenoe under t•ose teit, Mr Fnqu, I ]Dle we give oui nper'I],!0 greff IR rhat if 8nd when they notice that 
hope that * •ivered .ir fi,]r•t,{in' after a trip ard auto reclose. Ihe our nf hal,Inee li cons:derably higher 

Mi.1.H He,BICape'rown) Mi Pregudent.lwi,uidliketns,Lirilip than ihe r.or.al Lkey ha,6 Io inspect mmedia•ely, because we then 

to MT. Fraser's .m/rks ] thought ./ was a remarkably well· luipee, a fauk and as ] •a£ i:,sper¢ mn•ediacely irrespect,ve of the 
presented paper 1 really felt that Mr. C. hen put ..... tim* davorthe night Mi Pregid- after' trip .ock·outandthe us e. 

tremel, we:[ indeed I got a few figure, fharn ESCOM in the Weitern completion of the auto recloging cycle. we t,ied a feeder breaker in 

Cape. to -r rordtions perhapB a little }>it different We Are ra•her on•e. andonceonly Ifthe feederprouf, (80[t¥,we•·oad,henear•out 

•ubieett• heavY p,nution ir. summerperlodswhen we havenoranand a quick inspection '0 engure that the ;ine i./'1,14.geroue We would 

thmffire have -/her ex•ensive or leater leakage rroblem• eneniwitchinagain orbef•retherwewnil'rree. heiettinitofthe im p,ir 
ticu|A-ly higheF .011.e lines..COM did in faet ing,811 onp of these •en,itiveearth·leak ;•eelionand w• wna he h,]ppyto@witeh mand 
da·i¢eq o. a line to Brack'nfell, They had 300 trips 1/ 8 3·month .erate the circuit /9ti] we can igolate t. fai'lly *ion Mr Presi· 

period 'B speakers referred to the au. recl•sing facilitie@ We 
60 obviously from their rIperience .ere ch.. dent. one of ger,oug 

limitati-, but I personally feel that from Cape Town .,Dwn ]Ii.L.f carriedoutsomeexpenmentgonthis Ouistandard.et·upiathatwe 
virw, ir thil drvic. could, in con'-I. with the prlment movi 1/1 have a •%100 •roke. 30 cycle CAM relay gninK ug • dead time / 10 

makeearth leakage,randatory forhouseh,Id insiallationB, ther [ chink secondi between trip and autr, reelnse At I irriain sub»tation with 

this device po«bly on the low voltage iide may hAve quite 8 4 flur flede., wetried a o.uple.f v. riati...i]/ /1.on' I will'lethern 
to You. 

If we can •ootr•] the Jeakage on the consumer @ aide wich earth rhe firit one thrn,- thes™idaid two -8hut wL• ]U •econo dead 

leaka•ere]8¥s. then ] think that pogaibly this device may a•iqt uq ri' time The second ene, wA, a ·wo·sho( cycle with to·second deadtinne 

slderah' In our d.· Runner period' le do lit the ./.Bional lin. period fo]Inwed . 1·minute deadt me period. fol]-d by a further 

down On the H. side we haveon]Y had fouroecagionslthinkover normattwo,hotevcle, beforelockout The.irdor.e. wasa2086cond 
the h 10 vear• for ] 1 kV lines. where we have had n o trip d ue Lo ver'y dead period aftera trip, Nowed by aone Bhotrcelosure ..ai•e tourth 
dru c•ind)tioni. but wehavihad namerou, condltionsonnumemusoe one, 8 20·•eeond ded perilid R fter a trip. followed by a normal twl·,hot 
¢as-anthe L V side •51]v duetotwa thing,, one ./erate'hich auto redose cyde We experimented on thi• b- :br roughly fifteen 
is •ire throwing to put out the liEht•. not. mua thestreetli,ht@bu• m.th, And we came t. the enrchiBI•11 Thnt liur•landard/al with the 
the lights in the h®•es. This ig mainly in non·Eurr,pean hnising $*CAM rs 10·qeconddeadrime, igquiladequaleandgi,•08.* 
tates. the ;ko]Le·element thit you ve™ well do find there. or kite•* proolems whiB# evenwhen Lbe• in eon,unetion with:he sensitive 

q.'innocuougoeeupation.hu,adange-ne .....'mconcern· eaMh liakage,elovrefrf-odin}w M. Cnhrn Mi Pie@ident. inconclii 
edi go we dDiet lese line, down and we have had qui•e a numbe. 0• ....I IiI'kwel./.fely./>a•'Rand In'Irt. Ing 'all·elrever, 
fatalideand i f wecar, developa devicethat will protect • fortheae p'./.d Ind pill'.d 'h/Ve bern •Rs.einfrd pliMI With thrdevelop· 
or™101,9, then I thi. i: .s worthwhile purauing Mr Pie@:dent. 1 men, and eeitainlv wilh the Implemonln...elly and we•Rnt 
would like iust rn take this lait opportunity to thnnk >nu 81. and tn to ihalk Mr Cohen for h. paper ./ Ar the wly hepre,ented it hefe 
thank all members of the A•goeietion for the ve. happy a,g)eiatinn [ today and for /1....... put In in ..... li9 very vel 
have had with thrm n iheve' shoillerm [ havi had with this Aegidn i,0]uah!e a.·tce 

Mt. V. Cohen fruehg Elect.ical) Mr AArn•rd, thank¥eu forthoge n 

wnrds, and L. return r mu91 & Pregid©ne Thiat,Rh ynu. €*pte. my Company's •Unk yaur & Hess I waq p. rn refer 1•ti• tr} grati,ude . m;COM for iheir encimou, co npelation in the p.epea· 
your impending reirement, hui as y® have mentoned it youf@elf 1 ton of this pnper and . I did &8. ear]ier, 1 would like to repeat that would now take The opportunity of thanking ya On behalf of the 

ESCOM is to be commended - •he '·er, ambitiou, Ind forward A•ociation for all thl y-have dione for it. I am.,1.4 al[ that vou did 
I Cape Town In &/nectkn with the Convenlion we ./ thel, ./till lookin, ste, that •hey have•all in the applientionat·theie de* 
fresh in the minds of most of $, Yii,i di,1 11 great delll •n thnt nern•i,in Mr......noh,(Sallabu..aBia>' Rn[™buohaBhadeNtel 
. ... ng the Canvention a. Wr Jlr{ Wrygrreftul. yin, forth' sive expeMence in the •evel••pmal and nper'ion of very irns•tlve 
'rhere are ©ther retiremenbrnn cnming (ff which ! wid r.fer in tater. earth fault rela,g and is fully awareof•heproblems. asout[ined bY M, 
but 1 wi•h vou now•n behalf •the A•Mwintilin n Mng nnd •app> retire Cohen which ted to this devel.pment for c. limatic and pk./al 
Ineiv. Are there an> othir c,inlributl•ns to the diaruggion nn Mr conditiong in the Sali,burv area a-ny irspecti @imilartn th- 
Cohi·n'B .•" enec,uniered in the hizh ve•d of SocE' Africa 

Mr./.Lombard(Ger-lom Mr Preq,flrnt, In•yhav•ve,look The firEt de,ign nf a Zern Sequen•e Relay wa. r •de in t968 h wA, of 

ed 11. but 1 ran·t find ar,yde. ls .•ihe V A hu-arn ofthig -elay In the the •re •[ance type and had a nia•imum @engilwity of 30 milliamps 
purn,•hlet •ir In the writte•' paper ...d I. Cohen perhaps tel] primarycurrent Thed'Bign I./.tal'Id./.ofthetheoret/l /9 

aspects of broken crnductor faultq together with op,rational ex· 
what the V•Ille of the V.A burden L. 

perien€eidtherelay'.4., cationto 11 k. overheld lines were f.]yel 
Mr V. Cohen (F•Ch• Electr:cah Mr I•*I It LG true th• there *Med in Pape™ Nes 15 and !6 pre*nted I Mr N L Creasy BSC. 

M no men'ion i min'i .nwmlier 'Ii> mention in the pamph. I the 
(Eng ]. C Eng 'MIEK. and Mr J.8 A•her•011 3.Se Tech., C.Eng.. 

written paper 1 / .lieve I dl' nlentlon this Wher: wetalkofburden. MIE' at the Eleete,ea[ Re•eae©h .'ociat % C••nferen• held L. 

therp ale ™•,] kinA nt huiden, the line ifthr burden ofthp monitoring Nalrnhi an,• Anliqhnor In AM I unill·r!,tand thnt Mr Coh• i@ full. 
1€ |8> €!Il L'B •gided airrent I ran•iftirmen lind that burden. as aome aware ... early eontributiong to the aft . he .had d•scuseions 
89 .1, measurement' We u. mak,·, 19 in the order of 0.01 V A. The wirh q[,rnri,flhe ®alish,iry enginreR nn thisubject, and tarnih.efote 
burdeno,]the,upply,y,te,ili, approximna•ely 4 V.A inthequies¢ent rat he• qi rpriqed 11,at n,1 ack n,lw le' Kement wag roade of thi• woik i„ 1he 
cond•t•on and 6 V A. in the t,ip canditlDn h..... .... I.' pnper 

Inr F..1.W· Barnard n:VKOM - Randle en V,tant•c Fift, Type 283 re]ay* were manufactuNdbythe Salisbury E]eet- 
(hull rn•ming, Die van li wal ill lielrokke uas bv . bedryf -n t> T '111,·Ttnking n nd Ju„ over fon¥ of the• have been in/alled on the 

plnlirlil,wn{•Iw-ke die.metmyl,amitemdateenvandiogr•r qyqlrm m dote 

prd,hlrmr I., dir h,indhawing .0. ' d/te balans ./le• koste n.l Thp Te'ny. ine•rporate both'nw and hish get ilement8. The low iet 
dip een lanr in vmligheid en hetrmihnlirlie•d iall die netwerk aan dle ellmentrf ma• current get'i.s are 10.60 190 mdliam..rOFF wit' 
arde,kant Hlerile . twre punte wn, heeltenal uitme]•10, trek Die timegettinggnf® 35.4.,4,% M•econd•or nflity Theh#let,· 
kesteaundieeenicantgee'nman,!Aapl™™he,cl dlevedigheidaandie ment Nin™ry eurrenr AetcingNaret. 1,2Rrnp•or OFFwithtimoset 
amler-, veral mr, 010 41·,luate aan die ontrooeting rn !·t m Ju. tinim •J •, 4. 5, 8 • vennds ,•r inrl,•tv 

Wa,InpnhurK Ne le.qp. I.i,:mpirie.9 .irdil ijnde,neming vill Thpir qi•inn' werr adopted after eareful con. eration of thi 

EVKO' he, i.r,he af,clii. 420. r, ph./and. -tweikp.e'i, m. ve.i®s,•pe.adonalparameter•of the Sal•humnalwork the infinit> 
.Allpale kruisorms lai' r.·ne/crA Jn• tot 150 200 k. me' sett . hein,r ... ..n ./h e./nt rendin' frotn the indical/K 
du.ele-R, gohaRreralleBopoen,knkrinar Dalhetdieondervinding ammeter Anly are •equirid The ve• sen'ilive Rettings are normally 
•in4 g•·Ii·er, a,1,•B waarn• *. mnr Cohen pe lesing verwys is, ant uged in tr.nnimr mr,de finlv 6,]t Ihe trip m€<le has be,11 iuceeRSfully 
grieler„I,s...grn/*illi.rin'r...el]/.Werk Dithet ./.d on 60 and 120 mil].in. low B. @eling&. 
hy,nsinge'leu™ •eveelvnn./.1.9//enfru•trasiegewek/m· I 11 0(1•9..... cstimi./ thi The 7,81 relay currently i. .e 

1111, 01,! Jille,nlillewe „ dulir WELIE•Il [lie Yer. 00/4 In word nie wi,h the Bah.bury Under™king will dolect nearb . broken conduc 



tori fall ngto ground on the 'aouree' sidr with a 200 millinmp prirnary voorgtelle kry nia. maa. 4 sal graa' iet@ Mt wee van die werlib]te 
current aettin• •nd *; of tho,e famng to •ound on thF '1{,ad• §ide helowendiont-kkeli]™9 Dan net een laaite hornmentaar heroor wat 
witha 10©milliamp primarycur•nt•e•K. AEthere[B¥{legcribedby ek graig .11 nopm, en dit hit berrekking op die langtermyn Ingfinktor 
Mr. Cohen ap,niently cannot he u,Red * dete/I 6,110 n =ductor,• Ek =.mdruk - r, g en in .Gnk,k h-nthulle.[le In Kehriuk· 
nh the 'load• ikle nf the break due ' mlrieted .ni,irivity, it Ls as,lum neming van batteavoer.le •oonllt beplan, bulle aanvank]•ke I 
edi that .SCO M h., been fortunate in h.,ing all the, fullen©Induc· dairte is .00. al.81 im met lood@iuirt}nurrye .2 op die .d fe I.E t•rg,0 Ea,round on the'aoure0'8ide, Hu],0 1, van plan nm dip 1./=Itirry. ti, optimiseer vir h 

The lower settingB a•,lable on the Z93 relay fue down 10 30 soort un gebru•k en dan as 'n tweede fage l. die geda:te Dm s•nklug· 
rrdlhamp primary curient]/re e,:tremely uN€ful . manitoring the bauer» te •ebruik. waar •000 'weet. lit moontlik ig om die aink wat 

etate of overhead lines which maY have ®epect in.u]8mn nr tee& in die'liele iii.ent ig, In die'lek.oliet le s./.e en dat 'Imeng dan 
close proxim •ty thi require pruning, but it 1, imperative thal caution byna. 1001 met gewone petrol. ,•Istasies snu ken he, waar ly elektro· 
be uBed in U•i]18.'SUCh •ttingS •0 the tripmodeto"old unne¢easary liet kal inneem 

line outage' Maar wat on' vera],aA. is die feit dnt, F•ankryk ver. J verwag Dm. 

Fm,Ily.!amver¥*as•dtha¢Wrenhe•ha•ReennttoNir%,na Se»imemie,nderlandewall••kernkia.-•nenhu•eigbe,i. 
matter thal ha• •eriougly troubled distribution enginee™ who operate on dit nou te verinA met die enBrgi«,Ms verwaghulle om probleme 
•pplv undertakings in unfa,ourahle environmental •nditiong. but I me• hulle lasfaktoneh@. hierSna 10]snrvim nou af eneen vandiege· 

would hke to correct any •r.pr-ion thatrnay hBve been glventhat the dagt,8 wat hulle het om in die I piek periode-nergie op te berg i. 

16]a> de,cribed by hiM has h, any way pion»ered the &]d of •enuitive om watentof te vervaard ,• en is hulle dan hfne aktief op dle oomblik 
earth fault devieeG i. Soulhe•n Afnea b-g om waterstorsuu.tofie[ te ontwikkel on is dit dan dle gedagte 

Pre•ident: Th•nk •ou Mi I yneh Would anybody else [ike ta Bay om dit in die teelon,R to Kebruik vir ertulgaandeywl. Die een 

•nYthing nn 1}119 I'"I•r Well W ant gendemen ! would just hke to problem met water»f op die oomblik 19 dat jy hom moet opberg 
round it off by tharking Mr. nihen very much indeed for preienting onder hoe druk In botte[8. manr daar 9 heelwat deurbrake g-,aak al 
this paper "d I Il,51 apologive to him for the rather limitedtime that om d.t in die sogenaa,nde hidrid. op te * C wei die rare aarde 
he wa' gi,en in which to prepa•e LI soo,paladium kan hyvoorbee]4900 keer Gyele volume watmiofab•or· 

I am sure Ihat you,athered from what hai been snid 'rom the floor, beer en dit in ongelukkig'' baie duur elerment maar ek het verneem 

thatthegeneral opinion isthal theie Isabig future fort]6 deviceand I dat leker¢ magnesium·alloole by,r©orbeeld Kk die'elfrte kan doen en 

am gl«d Nt yrril e,intinued y,mrwi],1, In the fie[d ofearth 1•kage up dat hulle ve•ag •t dit dan die opberging•steem un die toekoms 
to th' stage n. I hope 11 Will /,intinii. itill further in t. 'tu. g•Anwee*.Beforeisitdown,mayIjust onbeha,foftheC.S.IR.thank 
Thank you mr 'Dhen vouaMain fo, the privile. of attendingy[.ir lechnical digcugBIDMM. We 

Now gentlemen, we have one or tw• other repong here that we enjoyed I le' much and were ple'ed to learn what im happening in 
*i *dt wahyN and anathat we hsvede,11 with. f b2]Jeve the# :hp rp• 1,•Id, and ·. Mr Bele, Rnd hill gri}•ip, nu, I nks Air theli 
nre some fuMhe. c,immente that rke people would like to make and 1,©0pi.* 
that ig the re™•rt - the C.S.IR. Advi,Ory Commitcee for Electrical Prsident: Phank,ou Mr. v•Wvk Iean reauievouwearealway& Enginee.ingwhichwaggiven by Mr V- Ahlften I thinkthe'.S [R. ve. glad to have a repre .atNe Df the l S.IR heM. They have 
u•uld like to Bay something ab6ut chat 

always been extiemely helpful to u' 
Mnr. J.D.N. Van Wvk <W.N NRI· Mnr. die Preoldenc, A• ivi• net 

graa....•crw. na e. item in die Ve.ag wat net go aan geriak ... R.B. Ander,on [C S.I.R n Mr President Ju• one 9mall 

iG en dit Ls ,•1+ die probleem wat bespreek :• hy -8 iOngle • p./ing P°' nt.ibretalking./.1 courners th. Highvoltagesymp-iumthat 
1,1 verband me[ di• cnergie·ki,sigen b8tten··aangedre,ve voertuie. Daar was referred to in the reporti will be hellon che 18thand 19th Novem· 

10. I . daardle ve...ring ne8!uit 01· ch' am n lein onder k.....an die 
Advie,knmitee -m •e Gte! .rn np hiridie Baak in ter¢Bt te gnan. Byn. to v©u, A .irin IiI I .ad someof'he man he/din.ofthe 
gelyktydig 18 n komitee deur die KAbinet ge.tig. die ..1* ··Measurement and Testing' Tran=*/ Systerna".;Ex sg. ternal and Petroleumbegi#komitee, wat onder voonitterikA. Ingulation, Intern' Insu atm'. ;'Mnchine, Tran'formen. ian Dr. 
Rieke' full'rhet, die Ekon,)miese Adv... ..die ... Mini,ter. Swiwhgearq, Cable9•. in•u.o• ,and Ism*urethatthemembe™ 

Nou, die Petroleumbrsparing.komitee het bealult om on, subkomltee ofvour A•08ti0n will find thigextremelyvaluable Regarding LL«ht· 
I ver'llendi'.miteele.raornaandagtlge'landiehele'lkval ning Counterm fir.tly very br•efly the reaGon: - have been %e•rehing 
bateer¥·aangediewr voertuie Die aan,an|dike opdralf Ran die for a komitie means te meagure ihe nunber of 'Trikeo lightnin' striket to 

an, periten• te bepaa' wa dieg!/fl•quii' di,Bujtol•* wl ->und per square ki'Inietre througheut the .public and in file yea, 
tin Ii,id Afrillisenom.kere 'irt· et.]Ing¢ermwn/alb-eling,e we have come up with a rounter which LS a very •imple device -7. 
80' Nnu di, :23.. 19 -,k,nlik d• die Petroleumbegparin'Ak,uni¢Ges, operated, it ha• avert.cal aeriaL it*/8 abou,5 metre' high only re· 

ak 8 figehandel he.n dat hy WAarskynlik .1 op hou funge. m aar lit quireB reading the b•terv,hould lai the whNe le/son and requires a 
* aie wa™kynlik da. die Komitee waan·an ek die bit Voor· of.pace foill./.ti©n, a ....nt fill power N..9. budding, 

9iti' i.. wal ©or batter, voe//Le handel, and 'I ...gaan let i. taak. tre„ al,d Boon Wel»ea subcommutee who , trY·ing to get theme 
OnB hel na-]ik. in verband met *ere un die aanbevelinga, LAdaar thinlingalledbe.•.ne•lightning-ion Mr Vo'Ablftrn.- 

Inemberof hele,e weik thiN 'ommittee. Ilso ESCOM. C S I.R. wn' linn die gang legit k en wold daa, 901:,re he tollyou is a 
ont· 

wikheling,weik nndrineem by die Unive,4/ .n ook / die W.I N R. Railwa....Omceandthe W'heather'ure. WeAretryingto•alie 
Ek In- bek[em¢nul. daail.en '18nne In p.· A,ob......... whirh we hope Im n *,enuig/'sulks a gum ...or /,90 00/ I 

antwikkel inital] them and read 
nie. mn•r Rel,pre, Aub *em••, be hAnded to whomever word onderaoek will then Een 1 preparod to 

aan. 

hevell. van die Kn. tee ..1 /k dink u Vereniging di.k them .ak isdie daily thioughnut iho I.gl••ning •eason We would •ery nnich liKe 

fri, 9, wanncer sulke voertuie in redelike hoe"elhede in die "d ¥ourAsgintion. helplishere-it g not eaa, toge, pl-•andpe'ple 
gebrnik word, dan gaan '11 m ent natuurtik te kanipel ry met Ae .]fink inglag nfte, rhe8refi Jr.le,i, but ] can assureynuthe informaTion which 

4.•an op Jou krRgkoor•iening•netwerk •n •ns het dan 'n onder@oek· we will get from thim will be n verygreat practical value M ess· 

g,Dep aangewy, n. hierdle iaak te beRI'reek en te ondemek, hoof menr ©f•here•nd when weihoLId putin m-orle.lighln ng p.]™c. 
-klik die (wee a;pekle: die een van inte•a nt dit moontl.k tlon for 0*tems. 1© that ifthere,re any volunteer#.. I would 

hal, 1,4 met ieenupeR -ral 'Mudat onz teleuie iren,04. en die ander he ve. grateful to he• of them and this will be communic•ted m the 

een die invlled watdito? la,faktorkar. h'. No., die verte'lwoordiger sub commitiee. .> are n- working OUt *-of gellinglhe. thing 
ven EVKOM . file Kornitee 1, MY One final menhon Df ]ight,ling. And tha• i' 1[ghloing arre'tor 

pvra nm •aarn met u organisaile die Megarding nnyAInmtics,egar· sn•k vii o• te nndersaek On, failure8 he• Kedink -9 kan You ma, h•vebeen approached gommer daarmee 
hewerk.lig dat EVKOMendie V M EO eenkeer * arrestor failures 

gaarnwerk m your system We m tmying to agen how 
en nie 

trenmeltaarwe.knleenon•wagdanr-oolldiever,]agin Nerlou, thi' is and if anybody h. baarn Iny •trlii•tic, on surge Arrestor 
n 

m.de. aapek •al onBgra•grak onder U aldag •1 hring Dit faihire, wad thev kindh fill in A questionnairp whi¢h 1, available i» ookdie 
tank vAn hierdie Knmhee om •phoogte te bly•an antwikkelingi. veral froin wur A,Bociation or from me as to thrse amB¢or failuree 

I die Blite'. en *k hil. en l enige van u 1-4, ralk val on'. Pre•ident. rhank,iu Mr. Anderson I havetworeportshere.b· 
wikheling'ndie[,nd wal.moei'werd'.[aa(vironsdaarvanweet. mitted Ii> Mr. W Baron One:,n th Sou•114,Can Nation/Oom. 
A•*eblief. fiNfeer . ee.'I bietlio dal nn•nounieal dieonmoon,like mittee on 'lumination Would he like t. comment In that ©ne' 

REPORT ON 'rHE SOUTH AFRICAN VERST AG VAN DIE TWINTIGSTE 
NATIONAL COMMITTEE ON ALGEMENE JAARVERGADERING 
ILLUMINATIONS - TWENTIETH VAN- DIE SUID-AFRIKAANSE 

ANNUAL GENERAL MEETING NASIONALE KOMITEE INSAKE VER- 
LIGTING 

·rhe iwellwth 'nnili. general ' peling,if€ A K C 1 wn' hed in the Ible twinng,te Algenwno Jaaneigade.ing •an d. EANKY.Ii 
Cil Hall.]Netermailt:hurIfrorn·28¢h...h Apri! 1073 unni ·87/pri[:97:lindie€'ad•a/,Fielermarin.bur' gehin,1. 

Ninety memberN drld visi[,]rq werl' i,rele,LI The Prenident Me R 8 Negentig lede en .,egoekers ns tee•woordi,1. Die PreN dent, mni. 

Ya*wa..'Chnir R: Yates. hotdie..initterstoelingeneem 
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OPENING· 'PENING: 
Afte• Thc PrER,dent hd welcomed a]' delegate, and v @ADTS, the 148 di d r P-cq trni nl dir n #rvnnriliff(IM on ho m kers verwelkrm 

mreling ung nfficially opened by Hil Worihip le May. of P+Wi het, 's dir ve•adering ampllik 00·open dell, Sy Agbare. die Burae 
In,irli,hill, ('n,]nr,1[or Wo'id rne.t€rvar. Pierermaric. bul laadglid Wrnd 

In awLU»peech Counci.lor WoodexpresEed his Coun€11'@ pleaguie In '/ 11 imil ¢rlriprnok hrT .1 Wi.'11 ly .reugd, ultge,preek 
in ofipring Piet€.manizburg ns the venue Air the annual ;rene. meet rimdni h.ille Pielrrmni Izhurg kill r,Mnbir• 8R vereaderplik vi. die 
ing He referredlo·.herolplf lightingl/Var]OUQappliations•chas Alge,rple.In'rvi•/1,1'rilr Hy helli,r.yw]1,!' 1,10! waller]/tilgop 
arl gallerie, muieum, historical buildin/, apOrti fields. al.fold• ve•k 1]ende Kihiede spee] Moos bv I. kun•gilerye. nnuEeum8. 

and rf eourie stree, lighting He expre-ed appreciation f©r the very *lige,ebou. •portielde, luirhawen• en natuurlik by Btraa,· 
91*nifient con·ribution of S.A N C L lothe art and 9/ien•nf illunli vorl K ing Hy .t Ry unnriering i] tg-prpr K vii die * Ii' by· 
lili m dine vand'.4, NK. i. 11.kims P........plan ver]Lling 

PRESIDENTIAL ADDRESS· PRESIDENTSREDE: 
Mr. Yates, in hLBAddre,entled The Lighting Ingineer/South In I wesprmak dinderdie 'te]..,Die Ve'lin./. eur in '41· 

Afric' · skel,hed ihe, i,ijous nvenues opel to the a'pirant lighting Afrika" het n.r YaI(,9 'ni.iggege, lannie,e™kl][enderigtinge 
i·n<Inee, Heliated the.,0.1(>us fle[/ guch asresearch. design consull wal Illuir vir die a@pirani -verligt•ng,·•e•r ix,p is Hy hat 'n [ym 
ing. iate*, thelighting!,chlidanandthe envi=mental en,inepr He gemaak •ar. d,e vers]•Il[Bnde terrew.r. 900R b¥, navoraing. ontwerp. 
mudr, n plrn fir lh• oncollini:rrnent nf 5•hr•lleevers tn enter the raadgnende dien.te verkupe die v.h.....ikus en die •mge 
p™iregaion di•tly, make a complete grudyofthogubjectand thug I wings!,unde·ingen,ur Hy lewer '. pleid©©i dat die Bkoolverlater 
i·r'lie leader. in the tied .1 a ·nuch cipher 'ge H. decribed the a•n,emciedig m©et w•]rd om direk na Bko•[tnt dieprofe,aietoetetree. 
Unms ef the Prnre@.LOn in the Republi¢ todny a, somethin• whieh I deighke ludie van die Inde'werp te mnal, In,adoende op'n veil 
1(·nve: m,ich [,1 hr '.led Jonger®derd•im'I].erildi#.biedteword Hv.preekdier.ing 

Mr •t•s pnilt tri®t£ to .e inituenoe of the 'ANCI nwi the lit .t die kwessie •al die *188 -1 b prnfe. le vand.0 1/ Suid 
1,1]•1 twent> yrn.K in copi. with •he problem He •eleomed the Af•ikatprl.wenR•,irlanl 
• liqhmrn! ilr the In*titute of Lighting Engineers of South Afrie• Mnr Y•te, bring ]10]de aan die invloed wa' die SANK' die 
wh i,+ hr hii,r,1 wi],1]d improve the image of l he lighting Nofession ale],>pe twinti. mar uilgeoefen het ©m die probleem die hoof te Med 

l'hp chnllrnges fif the future were surh thet only the be. would be H> verwell,o• die totgtandkoming vai, die Inslituut van Verligtings· 
'i denuugh inirenieurE •r. Su.d ·Afrika en ip,oe' die hoop wit dat hierdie 

In@ti,ult sal meeketp om die beeld van die v. ing,profeiste te ver· 
be·er Die uiI.Kin' lan dip tnekon. i-.{nlig dat n. die beste 
goedgen.'salwees 

PAPERS: 
The **even liapers wer'read and digcussed: REFERATE· 

Dle vul'ende vewerefeate li '"weren be,preek · 

1 "A'plied Lighting Research" by [/ R K Outh guest ..... 1 "Toegepag' Ver/glinggna,or,ing" deur dr. S.K. Guth. gas· 
fiem Tke •4neraJ Electric .,URA sp.ker 'an die 6,•rr•rol F !·clrir m.11!41{,ippy van die V.8 A 
The ©veral[ purpi,seof lighting research iR to toll 11, h•w people ean Die hMfdoe! van die verligting,9navrraingiq lim ons to / ho, mer,Ne 

be ©Kperir• Ii .spond . 0 lighled environment [t p.vidrs the na 'rrwaliti. op I ierligle orngewing Ba] reageer Dii voorsien die 
1,0hting c[•signe f with in formalion which enables him to decide how ve,liminin'wrrper M inliming w!,1 n']m in gat stel om te 
toceal with the •arious facion (ha, areinvolved once he hasdeter h..1,u! h e Im diever...... ··Al,uil lal betrokkpe le hanneer 
.ined their relative ./portance to the ultimale u,e ©f the 'pace. sodia hy hui felatiewe belang,ikheid•en af,nsien van dieuiteindelike 

gebruik van dll rui.te ... .t" 
Theauthor illu•traled th• theme by reference to and de,en,tinn a Die spreke- het hieNile teMA galluq·reer •©11, le ve,ww na •n ·n 

the uw,06. tactul c(incerned. such os threNhhold Contr•t, Mrid be.r-ing te gee val lie verskillende Ihkt ri' wai betrokke., *.': 
taaor ['isin,Lit• [eve.1 cnntraitrendering•vellingre..ions), disah b. drlimpe]·kenir•'. •]d fakrnr Nig 481[), 1,(intr• iket,ping (die 
lili '1're tra•hienl .1...1.un, aromatic centrut, Subjective dif· ve.wie•ing val weer./8./. finhekw.,immakende blikkering, 
1/re.ph. age ef•ect». Ii,iuian Derforman- leaGeof seeing, visual com ki,r»ndi,re aanpassing, kleurlont.•s. gubjek•iewe ver,killi. in,der· 
furt (•,•enmfur, glarr) 11,minanin· ratios. colour rendering. and demuituerking mp,1 ike pre M es. 02:LF,gemak fongemal,lik• blik 
1)[ef••nine. ke,Ing). huminan.•ew·hnud .4 hlrurwrergliween aangonaamheid 

2 ,,Ven,terse/dillm'win. " deur,tr WMH Re/nhn'llnmp 
2 "Wind,}wl .......ronmal" ny Dr W M H Rennhack I hier/e referaa• 1, I be'l·wing gegre val die probleme w. 
/11,1, ondervind word by d e bepati• vAn venste• gr•ttem in verhou•ing 

The paper deBeribed the poble™ asgoolated with the predi¢ben of lot d. drie om,lewings ./Dre, IL Ireraa' hitle en lig Die i%.e 
windiw 'lzesiIiNation .thr Ihrre envirnnment•[ agpecta. namely, e,enskappe van die •rmi, [lende gl&,uurnateriale BDver dit klank en 
ni'ne, he. 6. light Nound and ./ innulntia p.perties/fvarious h,ttobetref. isaangogeeen nbe-*egrevan nmeto•pom 
KI:zing m.'.Mall We. given A muth,)d €€ calculating the 'llie ex· d ehlikkeri.vanuit v-ters tebpreken 
perienced ir'•m wl.dows w.. described 

3 ...leurfot/•le vil 'e Verli'lng'ing/lieur." deur mir A 

1 '•Colour ph/tography for the lighting engineer.•• by Mr A. C•UII,len, 

('halnwr• Die 'preker let aan.lor. dat alh©ewel die gebrulk van 36 m. 
'1'heauthor Hhow•.iliat whetheueof.mmeolourslideaasan kle'lkyrieg al n hullmidde[ I. die lardra .an ./we ide• el 

aid torhe€•mmunic,•Lien of new ideasanddevelopmencsin che light. or.iwik•[inge •peiegebied van verligti• aan te b-le la. daar tog 
1,·g field 'as comn•endable. ihere 're m•r. pitfalls * the *ateviai€nr.veneigels Dievermnevalenigefilmomklouite unwary 

The colour renderuiN *1,mties •f ary filn, are dependant wee•gee hang'fvan upon I n groot •an•81 -ende fak(ore wat nie maklik 

large ,•uillbera.ruible,•h,r]18,2/01 easi•yconlrolled beheer kal w. lie 

'1'he pnper was very effectnely muitrated b, Inen,• If dernonNira H•prd, referaai i np baip effektiewewyle ger],UN,reer by w•aevall 
I m{insLIE'lit* e'/1,1,/rMfi{·Al· vil,hE·r],e ¢ Lin'indr...•*cekamplls. 
4 ..Verigting en dle nag.omiewig" de• n„r H. Carpenter, 4. ··Lighting ./11 thi nig. In/lonment" by Mr H .....ter 
....r val Verli'Ing, el ......dien•. Blackpol Inge 1),rel[,iri,[ I.lkh·..lili K ·riric:] Serviee. Bla//.1. Engl.I land 

[ri n mi,Ar [·[impreheneive 'nd wril presented paper the author In '. lit'·I. [im..tte'leen ped a.ngebode refer,AL bet die 'pieker lummaril.p• ihi pe•licie, and rln·rrle p.oblem• associated with 
n [",imming gler val dio beleid./tinge en die uit,enlopende •nmennil Ii*emesni many t>pes. buth functionAI and pmbleme verbinde un on,0ewing»verN,·.1•0·shemn, van allerhande d c ralive •Ir.funks,nneel -el. dekeratief 

Hu lies, r huil ile. boing tal,rI ll (he Ual:ed Kingdom, %/ding H. hel I ./.*L. gegre van die slappes•Im.ge waar. n wat. 
wnne • 6,hertnmen, [rve [ hi r,-iura,w the u•e of lighl in an inte i. Reiering.4/ il dle Vere/•gde I.ninkry k ged,•en word [Inn die ge grn . ni/· envihinmenl whieh ini·ImleM the [10/i/0 of Clic huil· bruik van 1/ n ·11 geintel,reerde nag orng,wing ain te moedw, met 
dig: park... .iden' el inhegrlin·,In •ir w rligting •an bur2rrlil,e Kel)nue. parke luine, en•. 

/11 uwt.'duLM cnileet- W roluu. •des w. •hown. including '. 14·quin,/11• .cl/mrling kelu.kyfir. ig vert,[m, 'nillite/de 
m In " I lilrili> Is 8]ackproi illi,min,1 fi(inh •ammigi •,In di• hrrnrmdr venig•ing•kemag vai· mack'. 

4 '•L'gliting an' safety'• b. Mr G Clark A ..Verligting-Vellighoid"de,]rinnr 6 C rk 

Whilp 611,1-!h hnl o•e id ,]le n]8,0 purposes of neaily every Hi*•el I .Inge»•n hel dal d....cel I. b>na el•everli•.I 
l'Kh'in, inwl,1.,11' i. ihr vil•1/ ill per.•ns and properly, 1/luther in•tall/Mie die veili,held Vul ..t.e en elendom ]6. bet die Bpreker 
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One wag* 
togetahead 

in life is 
to know the 
rightpeople 

Meetthe Human BankManager. 
eL 

11/ki.cel, ile..id'.d. 
And [liehe* friend *verhave i[1 >i•,ir 3'our Xedb.ink man.,g:r will help 
finincial life you /1111 Ihe mona side / lite plan thi,/ 

1;ral' Ihe J.B ye:•,iren ,4," curre' 1 52,1Iiat¥,ni/lihenwilfrein'hatwu earn 
accuu ill. 11¢ s 1 k.l , 1% 11:1 ]11.k *ph nl1 die Pa Min r M· And Nuddenl, 
•cr,ice• id Nedhmk l'hal joil dim'l Y'du've got a nA, fnal nir life. 
ufuler.[an.1. he'[I explain, 

K NEDBANK 

The Nedbankers 
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dealt nrf• %,citical.y with safet• prob.emi of ligh• filtin• used in nir E r 6•]1'Kill r k ni,ndi]I, Ili,wy Jilln ilir veilighrirlsprnbl,•me verbf in£le 
larlor,r·- imArkets ern Varini,9 types •f emergency lighting 8An ver|...enehfire wa' i. fabrieke,.upermarkte, €98. gebrak 
•i•n# w pir des(,rihrd 'rhe noce•,qity f.ir ccins doring the qafely word Daar ''n hid[,inggei,e van verskillende soorte noo'.lig 
aN),•a ifin /4,•linlian allh•rgignsin. wARwril'lli]... I ng Ihrnfwirlsn.....idd,Inrvan /91 die vellighek.....te. sells in 

dili 'Ii....iki orig tr o[,rwrig, is duid•lik 201!U•lreer 
G '·Ang' Mul, m new conce. for the photornetrice'lluallon of 
n0ure'cen, Altingu" by 1•r H E noi•rn 11 .,Hne]Ellord, 'I Nuwl KIn-plir die Folam'.- Evalual. 

Thr ·Ang!. Flux" val,1.,in hinrngpir rad™n) nra disymmerea• wan Floureglerende Armature."dew, Dr H. F nhmr 
swill r, lich as a 9,1 urescent li rn,N fri,m n l ir k of,wren ,ts in tensit> Die ,hoe]{v]Aed" wanrdM lin himong · per ind•a,1 boreken] •an •n 
vatue' and i. 'ux or sector./values The angle nux. useful for il·•immetriele 'rol Inf•5 bv 'I Il('res.rende Irmatuu, voim ·I 

tnephotometricevaluation anddocumentiti• of flit/g, I facill· 4. ke] 1,1•9€n . irlenifte tswan'. en * I Ded i. gekto,v[oed· 
lutph i h• undrr*nn•Ing f d digymmet-loni sources waard- Die hopkikied i. nuilig by dir th'Dmerilege -tuaile en 

dokumentagie van armature aangoaien dit die begrip van onsimme· 
7 ·•I'light'.moreth/nill'rM'na¢Ion"by'.T. Jarman triese lonne vergemaklik 

'['he al]•hor. who ii, an architect, com,r,nces by sayini, that · The 
dEN Kner i f uce.l illuminati- s>•ems for the built environment 7..,]sve....meera,IlluminaBle"'eurmr,r T Jarm.n 
mLmt he convinced tha[ people form the m©mt importa•t element in Die spreker, w•t ·n .gliek is, hogil de,ir •. !46 rilit , dip nn••riper 
an, huilding and 11£lt 00/ (Ilumin•tion Li complementary to t.m van Buk«volle ve-]igling»el.: . dle npgchinde ornpwinK, mi•ct 

ami iheir rile' He partiny, ihe function of .i•i in 8 building and danrval nortuig wee. dat ineise die .lang,lkhr• rlencnt in rrige 
•|aleB 11 0 the ©ther irl ectural pro-ties. He sums up by sa>ing .bou ile' dat ..ill'rninale,legs by'mlig l. li· rn/nse In die 
har i•hliEa•muchararchite•ralmaler,8]as•tructurelelements .(,1 waihullespeel ' Hv,ree•• bee].vardi-unk,irvanligin'.gr 
ind musl heemploved wilh the :ame Ek:][ and undermtanding", amy bou en ikets die verhoud•ng van lig tot die ander nigitektonieserion 
inherde,i,melrment hkappr /,mmende•wvs 4e hv dat [{0 net .fi 'I ergitrkr•iniege 

nnierwial i, as.trukturele elemene en met dieselfdo lundigheid el 

DISCUSS]ONGROUPS *rip a* en Ke ander on! werpelemen phanteer behaill to1vnni 

The meeting g,]it into two groups & disel].ons - the following BESPREKINGSROEPE 

lic·. Dir wrgad•ring h€I in twee gr epe verdrel met & ™]g iN• dr hi, 
SZE .irk..an die vii ger,deandenverpr 

I,•min.. a.«enising Uns and Lhe enwirourent" Convener 
. ·[iggeivendeadvertensietekeniendie O.Kewing"-Sninegper E. 0..ka Mnr E Opekn )' Floodlightings' conifibu, ion tolightlng for living" Con.ener 
09 "Die Bvdrae van Vloedverli/ nit 1/ Ver]Hrting 'ir on• L,wens 

Mr 1, F©Eter. ...' Sarneroeper - MIr IFo•ter 

Group ial covered ihe whe gmmut of advefti,ing 8/' enc /ad Groep 4,0 het die hel© reekn .lerte.ietekens en padinlignngs 
in•mation .ign.. end diNCU.*ed iuch practical aspeell as legal liabi· texer. gedek en hor In hil hMpicking• anndall grwy aan sulke prak 
l in caseof inium, I pers©·is o• dAmAge to p.•perl¥, rule' and regu· ne,paspekte &00*re,oaangweeklikheld in gevalle van skade aan elen· 
1.-nsin manufacture anderection tholesa town plannersand dom a d.0 beleping van pertane: reeli en regulaile& met betiekking 
..Weetq. I+e ]Ire of ba.lag™ in flourpicent gign@. inIemal illumi· t.,t vervaardiging en 'prig(ing die .[ van stagbep[•nne. en 

nul Kin vr-,9 *nnl,,]nil int{·rtmr[!L• witn iraffic ]Ighil argitekle: dilewer.1-r van liallaq in 'ire«ir.r r••ki·•s, int,•rr[• 

teen•re•terne verliglingrn h• pmmering van dir MAing vnn m 

A new met/*1 of i]Luminatin' fil sign, and markers laing ima], kler,1 I. 
g|84* vegels filled wilh trit.um gas and lined internally with a pko,· I Belk v.ving. g.'el val 'n nile wr],gringgmetid. I. tri·.4 In 

phorunsdesaibed. Thesearecompleteb self·powered and have al mirker,1, waarl)¥ Nelini,h Remaak w,)rd ian klein *waIr •al m. 

•Ima•edlifeine*ces,of.,earg intiumgag.·evulen v£ },inremetikef©.uilge-r Li Hull• ve.•.f 
hulnkrager. het nbe.Hamdeliwen,duurvannieera920* 

hip i b) coii¢•red irq discu•i, riq an,iind me 48 51idm „f // Groep •bi Be besp.ekinge het ge@entreer orn •owal 56 skylie. van 
11'hting InM:'llation'.11 wai felt thal whi'' sume Amer,can exarn p" ....verli'll'in./all,1*ies Die mening I ge.Idig .¢, a hi>ewe[ 
hd px,eMN.ir nJmberE of [i•hth -th •nnete=|y k.igh [i,ht level£ 4ommige AmeMik•anse vrwirbeelde . veel ligie m. 'I (inniwlig hip 
./th Af./.[81]a'ion, would have to be improved. egpecially i. inien•te i het Huld Arrikaanqe initall•s•egwrheler hrh(•r¢ 1. w(iii 
4,(w 01 letew•in, Mequirement9 h wai acknowledged (hal Brinish, ve,AL Tnet die :w,g rip die b. noftos van brrilrlin DOn, 14 ti)/KeN,4 
An,irican and Gerinan Mhorilie, Npend phenomenal *um, of norev dat die l itse Amprikaan»e en Dultge owerhede fenomenale Jodiac 
iin ' idlighting whit·h c®[d not he Lounienanced m [he Republic geld uan vloedve,[Lg,ing beatee. let in Slid·Afrika, vanwee Ay vrn[ 
hecau•e of ·he much smaller .pulation kle'in"...ing ni. hr/'st'ki!.w'/ril 

't w, em.has,2, th' r.. li• iwarian between e..']ting Daar Lanadrux imgole dat gluter •ame•erK#en faa#wende 
in die n™inDer. Ind 1 gh[ 0% Ing-ri'/ in Ihi· i·nrly 'rsk. ingenieur. on ve,14,ting,inNenieu• vroe# lintwerpitedis •n dio 

•Tagrs -A a 

prime necessity Theroleol•oclightin•men!,8]wingihe architec grnotile beling lu He0prihing,3 ge•y a• die rol war vl,•d•erligling 
lural kan imal by die verheiTing van featuies (if buildings wai di*ringed I wa, decided die a,itektoniomo kenmerke to recom· ian ge 
:ir nd to the 8 A. N.t'.1. F,xemitive that the Committee .hould be boue Daar is be.lii, om hv die Best,jur •An die 2 ANKV na• te 

bewel dat 'n komitee in die #ep word om alle h•o-e lurmed tw examine all histor:cal bui d n# in th, hpu.}lie with a view 
'd•me ir over.. i,unlri• Keboue in die Repubilek te onder*nek met die 000 daarop om hulle te 

11.;1Jum,natingthem . verli'. Aors in oli,9•e land• ge•en wn•,i 
11, v ew iii the intereGI shown it •aS qugi,Bled th•t n qymp,)sium he Me•npdie,i•¢ belangstaing watptnon Ls i,daara•n 

heki in, ihe lines uf Ihe itreel'lghtlng iymprgium gpor,9,1,011 ny die hand gedoen dat n -}aium gere• word. Hoortelyk aan die 
S AN ('.1. and I.I .E.S./ in FebruA,> 1973 simpoNium ,]or *trantverligling wal in Febiuarie 1973 deur die 

SANKV en die IVISA .angebied ls. 

ltEPORTS;OFCOMM]TrEES: VERSLAEVAN KOMITER' 

Rip'Irth of n nin[,Ir 01 8 A N.C.! lek·halcal ,·i>minilte¢& wrre Vrn|,r .... I 0//Il] Ir Kn [·I[· •,•m,•co "n die S A N.K.V. is ter 

ti,11 p. * wel, I. repr.0 hi lurrespondel. ta •n CIE trehniell 141, I 8,46 11•:wirn, 1,1,1 -.41,1, di ni Imrrespnndente wat in tegni•e 
i,wn•71,1- Whih ·ew eKro-n4 thehe had been •tretney arliw kemlie. van deCIE die' Met er.ke,e lit.onderinge .as h. e 

lind icp, Tred pr,Ireis Off·rifil i,LereettoAM E,U member,wric ki=ter.Indrinkliefenhetw>rderinggernalk die'llgende'lan 
thet,il[.iwing Bpes]•pke helang vir lede van die V M E.O.· 

RPORTS LIGHTING 
A .* lighTIng m.ni,ill !4,Lille--d in loo,eled binding .ich SPORTBVERLIGTING: 

w 11 .f ilibl in a ·ium her rif j,('T,m. rei i,•:• •nend•tion• and •de• of I Hanflh,]A in.le sport./14//g i.[ 1n 1.h•advil. ultge'. 
prn, 11 r l'h, 6, wlll lie,wmed ,i, fr•ill' time tutime A •arge numl]E r 0• 6 2·4 'n mtal al,1- Nanbowlings en gebrud,Hkudeh bevat 

. .fil 
.ir•'„·I,vrr•d #n 0·d Tin hdaank·evul worden '/ groot aantalsportakirte 

wi•idgedek 

IntErn L].ITING AND ACCIDENTS: STRUTVERLIGTING EN ONGELUKKE 

{Ill' 'immir ie I P IG:' Lil lirm, Ful,|·Cation No. 8. t.lit. C 1 E .ki milee tio T C. 4.8 1,411 1// asil Ir 8 op d.ium hring en 
11]1• fi»•inble spetitic dilt,1 -pli,ling lo mot,irway•. It * prop-d . speg•fickedal,irrr•thet™kkingtot@nelle@ver.amel !}aar•(irdbe,og 
nldke a .tudy fin I Kechon of Inolorw• in Germany ug, 3 dlfterrn am nqudietemaa/·an n,ne)wel:in Duirnandwaarmndriewr· 

11#hling level.. .illende ver ligtir'svlakke.bruik.maak %,rd 
W9 



LIGIrrING AND ROADTRAFFICSIGNS: VERLICTING VAN PAD- EN VER'FERSTRKENS 
hwake,in'idered//tallsign.,i./.be'or fele'lrigged .0 Die men ng :uitge:preek dat alle tehon• ver!10 ofval weerkaaum 

W'.Ing Kroup wih 'Immar» ex .tin,( reeommendatinnq ./ wn' wior. enbeh.>i'.rd [he-rl,ggrfr'-'Iri].omn·.ing•nal.'n 
i#•19 1*4 .*. a . hevelings en .1 I.-Prre Ii' irA[£110 ,]itwer' 

LUMINAIRES ARM....F 
C I E C:immit(. T C 2-1 lag i•Lied' f nal .. ' P.I mar> id C.LE. komiteer.r TC 2·4 hen'nfinale knnqrp .,Die Fotnmetrievan 

././.lighting luminalrea Slifi.ve,1]gt..rm•ture" •gee. 

KODES V IR BINNE· EN STRAATVERLICTING 
CODES FOR INTERUOR AND STREET LIC•ING· .%.AB.,9 -korniteell hit hu werk aan dip twoo Imdes vmtooi en di• 

01'he R.ABA Committee, have c,impleted rhrir wi>rk iin +hp trn k..1 ians vir pu blikalie woorber€ i 
codpgand the> areheingpre,Aied forpubi•1 r. 

VERSLAG VAN S.A.N.K V.-BEST'UR 
S.A.N.C.I. EXECITTIVE REPORT roe ny biud• verg). ur .972/73 geewe het, bet die Presidat 

In delivering [hiA reporl fur 1972,73. the Presidenc •ted rhat gand g®86 d. lieie wird•ng gemal i@ . di• (' 1 E kongre. in I•ree· 

P'•>Kie•g had been made Foll•wing the t· [ I ron,(re• in.r•el.na, .a a ni,we .Suid·Afrikaanse .•een.ofirdiger" 0¢kie vir 'n aantal 
new Si,uth 'fricM, r.•/.•had been ehoien fin, many f. the ¥ndier[El sekomil•e• valdegkundiguq. nri•a' . Uitvoe,ende 

CI . exper cammite,a frilln•,ing./ Executive.Immilt€ode'lin• K©m toehesluit het,>m dieantal venrerwixiriligin;(bperpersoon te 
tn limit the numher. repiese'lions . 'ereer d.,r/t hy Jin,1.wy, I om /0 /. 

per pei,n' Smilh Africa beperk Suid·AfriKa Wil. 

honoured bv heina Belect,d / not vi c<>·ordinating countr• fore[R ord,nerende land . te tree v,r die CIEE Studiegmep B weike 
"el na dil• behoefte .Kindy Or PR thi group inititi,ied ti inve,tignte fhen,·Fl] fbi In.p ing.,1 is In Ind...lk in te ./ n per· u per 

mnni n¢i,)mmillee [•n Lighl and Architertl,rp •nanenie knmiter insakr [ iK•n Argitrkt,]iiI. 

Seve],teen ne• .embers were attracted to S IICI duri. le stwen[,en n.,we tede het gedurende 'Le ]aar bv die S.A N.K.V 

vear Hnd the 'rowth in work wai guch thot the appointmeni •d n full a„nge•.u i en le werlt het .danig toegeneem dot dll in die voonier· 
1 m../.rrinrl ..(,1,1,1 henecon.ry in /h•nrilt r.n' d .ti,nl fulwre hare toekiD.9 n<}dig aa! weeR Drn 'n volt¥d,e Rolrin,An. ann te stel. 

'rhi• Mt,Jcly •ilili convened r•l in•emignir i. lighting ruquiri •reell' Die Studieirclep wat saurge,te] 1: om onders[*k in te itel na lie 
of tne 'arii'u, race, in /1/hern African wai making p.. 911 and verillinggbeh,*fte, van die ver.kiliende r•99c ln Suid ·Afrika. maak 
hiledli>reportAI•hele' CIF. C,jngre•L/1078 godie vi•rderin gen ho[,F (im by die vol•endr C 1 R kongre. in 1975 ver· 

rhe PreNidem relerred to the highl¥ auccesgful SANC]/ILES' 411]g 1,1.-11 
·Himpr.ium - 8•re'lighting held in FebruarY and gaid that it Die 1/.den' het ook w.9 verwvs nA flip hool ./.volle 

hoped to have sim•lar symp,•ia in the future on various aspecte af .ANK/1/16/ 4imp<... ins'ku .".cle./Rting w.' ge· 

Winzandpal'%04 inothercentre• durinde Febri.arie kehou i• en het aoort,mlyke •imposiums in die tee· 
koms m ve,killende nspekre vfin vrriig" -L meontlik in ande, 
•en·ra geh••u.[ word, in die voo.itsig g.tel 

Ey Ef-770/ OP EXECUT,VE COMMIT+TIE 
VERKIESING VAN UITVOERENDE NOMITEE Mr D W Y•i,ing wn„•cled n• President Mnhe ensuingyear Two 

cie AME[1 n membm Robson M•r D.W. Youn• i• tli, Presidert vir Jwe •aar * . Twee 
were re·elected, namely, Mi. K.O• fas coun 

V.M.E O lede i9 herkies. n]. mnr. K G Robgon rplaitelandae lid) en t• member] and Mr, J.K• •on Ahlaen 
mar J K von Ahlften 

GENERAI ALGEMEEN: 
Once •imin HANCI proved h.ghly c•impetent at p.oviding an Die S.A.N.K.V. het weereen, bewy, gelewel vansyverm©eom'. 

AGM ./.ealintereitand<:,in•,ider•ble,·alue Gie//reliti.ueto ho»gs l•teressante en bale waardevnlle Algernene Jaa•ergadering tr 
allron#med •eel Groot dank le aan al die betrokken€9 venkuldig 

Copies of thevariouB papera and r.*are aiallable fo. peruial by E.0.... van die verqkillr..1, ref.mul en verglae ' b.kikh'ur 
.., inte....'d vir inbae deurdiegene wa• daarinb. gatel 

WORLD ENERGY CONFERENCE VERSLAG - WERELDKONFERENSIE 
REPORT INSAKE ENERGIE 

Dir innrwrgndrring van die Kind .fill,•nae N..lonal,Komitee van 
die .@reld]«mfefen,16 /98ke Energle 1, op 23 Pebru- 1974 LI die 
EVKOM....rurn, ·inhanne'burg ge.u en wel Inder die ./0/1/. 

rhe Arnua] Meeno,i,d the South Afri• Nati-1 Com. ee' qknp •on Dr R T Rlrng,aeke, 

the Woild Energy Conference was held al Esc[,m Centre, Johanne; Onde cie be[•ne·ekkerde *nke op die gake],4 -8 die volgende 
buig 0,1 the 2:Ird February. 1974 undpi l]•e ChALin'.ar.ship of Dr R L. INTERNASIONALE VITVOERENDE KOMITEEVER- 
Sting•aed,er QUDERING - 103 

Among the mally •ems of intereR, on the Agenda were the frit· Die ver,•defing van die 1 U K i. •al/ 1 tot B Oktoher 1973 te 

1•winl,·· Bueni• Aire•. Argentia. gehou er is ge,©[g deur 'nstudieto¢r wa· I 
11 0/tober ,¢eduurhet 'LI I. hvgewoondeurl). 6!raGzacker mnr Jan 

INTERNATIONAL EXECUTIVE COUNCIL MEETING -973 H Imilen .nr M T S. V. Imal van EVIOM. Drie el·dertig 
Themee,ingi,fihellt.C washeldinBuinnRAi.e@ Argentino,£,ar lande 1. deur drie in neuntiN .vanrdigdeg verteenwoorrtlg 

1/ to 3. Oetriber 1971 «nd w.8 filowed by I lid. timr allin.-$11 Dies,Ke|/hel hm,fganklik 1,1, Adn:In„/nt|PW, ialebe/,4/n /nor 
Ilth Oc'tohe, It •a, attended b¥ Dr * eker Mr .inn H *milh 6 v, %/derinK mer betrekking toi die //!dwye „pname pn ,nergle 
Mnd Mi MT. Ve@ al nf SCOM ™rt' Three enum- wer,· bronne Kerapporieer Daarig be,luit op dieske?pingval 'Bewaringg· 
repr•pnled by ninnty thre• dele•* /'m m "le, ./ die houf. £/Imnerk orn I irwe'ing te ve.leen lan die 

l'he Agenda £on@Uted largel' of nd,rini•liation macterg Prng- =M kap IN uitgawe, anr bpandge/„sparil»Proiekte diaitie, 
t- •ted in theworld·wide •urve> of ener•regeureeB The get'ing up verhon, mf,el word met die€»gopdie prog-Irwe branditorskAar•te 
* on0ervall,in Commi. nwasagreedto Thepilncipalohieeriven, war In die torkon'.i ver„ag word Cre,ien in d e Ii' van die stliel ke op 
IhiN CommiRA•nn would be to ron.ider, relaliw M le pri)gr-LI, Mur vinmming van die o]Le knqi, in Ni:·ember •97'1. wou dir vocrkorn A•of 
citi of fuel r. the year* nhead whether i'1>111,[ expendi.ure an fuel hier<liE Komm gi,Le * %* .1 WrFK 
....In' projem qholld be draltiallY i. rieaged Seel in the lig' I D,lar IM •wilt kenal. ger.Bern van vordpring met hetiekl ng tot die 
tholuddennare·.11>ijfihenil,r™ilin November 1973.thiqrnmmil w•,frirm,•in• wn,1'nh·4 vnnFestandnardiqrpr•Irrme:>pd•egebiedv«I 
ginn wn,ild Mci·m .' / 01· mail' im™i•ance energle en die ek©nomie van enelie '• 5%trwarker hele hulp •an 

'rogreR' in the preparation fif.fla:,dardised ternsiathe fi'[d d:r Suid·Afrikaa'. Nasional Komitee in hie™lie verband aangebied. 
f energy an•I enerlry ec•in•imy was noted. Di, HI. Str,izacke, ciffered n Oplame vii die ene/:ebronne In .Ren·.inie :' op 'I .p knap 

the a-wance i. SAN.F..C.in IhiN work. inanieraan.bied. & derde vAn diehewilld. ooninBue- Aires. 
A "ir„> i,f ene™> re.une* in ihe Argentine w.wer¥ well pre.en ler#diereivAndielandno,•bet.klikprimideful Dieprodli•Leval 

ted One th,id of the J»pulai„>n livps n Buen(. Air.. Ihe rest fif the ener. n dle loekom' 9/1 hi)(ifsaA]ik by •79¢ van ha»elektriese 
counly hring rillively pr mitive Ene,Ry priducti,in in lh,· fillwre .emaH/pdiei,r•Mvil·/Ii·• si!ur[A./.rnkra'RentrnfeNwat 
wad he mi Nt] ¥ Frrim 1 .-lectric .... in verY lar. elver• und 01> gr(. /.2•lineers.egriin,1 14 
ftorn at,imn· energy h•Hed ©n extetwive depli•itN of Uranium In; afmaardigd. . he,wil l' QAurngew, let '11 re.rinrer 0•r delemeM' # naed • kh a chnnge of Knvernmeni and Ihe a.derin. el di€ bewind(»rname deur Pr.. Peion Sake het blyK'al 
return lip:.f'Prldeni Per. Appnrenty nlat,/.we..tohee redelik •ld. miskien qelf hy ty¢ Nen.'iDneel vnloop Die bywoning 
i Ic, not [0 - l if raisinK I 1 In• I -er arten{In nce m i hr •E =rdie vergadering• Ls e. baie helangrik met die 'I . die 
:nep,ings is verv importanl ti) 1•in™in :he Republic's onr.lam wil h.•ud un die Roubllek go verbint€nis met ver•ki ende ofgani· 
*I' Or*Rnlqn|W,# 

lill) 



ANNUAL REPORT - 1972 JAARVERILAG 1072 

TheAnnualneport fo, 1•2 ofthe W•Id Energ,·Conference iq-i' DIe garverilag var die Weretdkonfering•e inal,ke Energie vIr 1972 LI 
able forpBrusal. Itsummari-the acti•itiesdur ng 1972 of t.•nriliuM ter iniae be,kikbaa, 1)*rin ward 'n r,iwimming gegee val le be· 
CornmitteesoftheW.EC anddeal@-thcon,actg•*hothe•6.gan]Ma dry#le van dle verqI[i!!rn•r Knmit•es %n dir Wereld•fere'Aie 
tan* guch 8@ [he Int•r•tiona] Acomir Energy Agrn•> gedurende 1972 en van verbinten/s€ met a•/r organiHarn, BoaA b.. 

dir Interne'*Atiximk..·aKent./ 

]NTERNATIONAL EXECUTIVE COUNCIL MEET[/0 - 1/4 INTERNASIONALE UITVOERENDE KOM]TEEVER. 

The next meeting of the 1 E.C will be held in Detroit U S.A L. CADERING - 1974 

September. 1974 and will beattended by Dr Straszacke'and/r ·lan D e ..lgendeler.adering.Gnd'IUK kord'edure/de S'.ember 
H Smith 1•74 in betroic, VSA, gehou en - deur Dr Mtraaucker en innr. 

Jan H Smith by,ewoxin word 

N]NTH WORLD ENERGY CONFERENCE NEGENDE WERELDKONFERENSIE IN'SAKE ENERGlE 

S.ANWE.C ha•spo:,•oredthreetech]1•CalpapefG.beprMente' Die Suid# nse Nasion•le Komilee van die W&reldk©.ferensie 
at le Ninth W.EC+ .fifere]Ice to be .I n Detroit ./.A in :ep· in.e Ene,Kie f. dr e referaie,ebor,1 vi, Innrlogging by die Ne,ell 
1 ....1074 Thege are: We.[dkonfeengie ing'ke Energie, wat gedurende Septem/r 1974 in 

1)1·1.,it, V M A ..h•i, -d .1 
1 The design of op. ntion o . dry cooling Bystern for / 2. MW 

turbogenerator a• Gr™,ivlei Puw. Stahon" by N.T. van der 1 · [. [int,kerp rn bedryf van 'n droe verk,Drling@•e!0el vi, 'n tuFbo· 
Walt. L.A. Weit T.] Slieer 11:id D Kuball. all of ESCOM opwekker van 200. w.by die Gr-viel·Kraggentrale" deur IT 

2 01[u¢Lon Ind the power oidustr> in South AMea·' by R K v•n der Wnlt [, A Wost, T.I Mhecr rn I luball. almal ven 
nutkiewiez, oft•e Unive™/ of Cape Town E.IM 

3, '·A foric/t ofener:> auppb and den·and In South //108" by DJ] 2 •'Be./.eling en de ...¥wer'Id in Suid·Afrik/· dell R.K 
Kotze of the Department of Plannin, ind the EnviMinrnen, Du•kiewici, •n die K•a•tadse 1Jnlversiteit. 

S. ··'n Viwirs?rlling vir die vo-ening val el dic v,nagna e.elie In Thu Conference -]1 niark the fift•eth anniver.8rY ef the WEI Silici Afr•ka" deur D.J Kotie van die Depantement Beplanning en and, in view of the encalaw• eneigy problem, will be of egpecla' d.e Ompwing signifiance. Se™a] th-and delegate ar€ expected w attend 
S A N W E.C. 1]betepre,entedb>Dr R.L Simaeker Ind Mr Jan By hierdle Konferengie @al die,yfuglailge bestah, van die H :mith W.i'![limnferrn• ... Ene'le herdild, wi,rd en, met die ooN Dp 

d•e gleed• erger wordende energiepr•ibleme. aal dit -n bo·gimid 
delde •].gwees. Na ve-gting 5/ eth' duisende .-ardig 
de@ die Konferensie hyw®n Die Suid·Affikaar,ge Na•ionale 
K•miter sal deur Dr R L Str•zaeker en mn! Jan H Smith •er· 
teen-'ir,jig wird 

IENERGY UTIL]ZATION UNIT ENERCIE-BENU•INGSEENHEID 
An •'!Energy Uti izat.un l nit" Jus been formed qi the l.'nive™'ly [. 'n Energiebenuti...... m by 'ie /$.Ids.live./.in 

Caperri,wn to act aa an ulter diNeiplinary, ir.te,dr••Irtment,I },[xly 1[ir dw lewe geN# met diedoel orn ed•en 88•nint6rdis,•plin•re, inter· 
1/ hlut[> Lir Ill al,prriw ni· elletgy generation and utilization items depariemenlele ligram vii die beituderm, van alle as•ekte•an die 
which #tudied Will uncludetheeconomic implien.Mnidrnergv 01]wrkkil el benutting van energie Eake wat bernudeer .8• 
usage,theroleofdifferenttorrns of energyandthelrrelatum«] new -/1. sluil i. d•e ekonomiese *kagie' van die pbra ,an 
formh or ener. production ....In effeeta ..nergy usnge, ITC energie, die ro[ van In die ver,vant•ap lu-n die •erskillende 

v,]im& v• cnergie nuwe vorrns van energ•r·praduUie die be· 
Mlee[[ings litwor•ing van die,ebruih v,In ener,•e, e,14 

EN=;¥ SEerION - DEPARTMENT OF PLANNING AND ENERGIE-AIDELING: DEPARTEMENT VAN BEPLAN· 
THE ENV]RONMENT NINC EN OM0EW1* 

l'he (:nprnmen' hn' ™En(ly deuded . embark on a eompreh•n n• Regering het t,nlaw bau.t <im 'n olvattende energie·pl· 
- energy pil*rum * 1. couniry and has authorised the¢¤bliBh· grnm vir die hele lard aan te pak en het gaedkeurin,I •er.Ben aan 
men• of an Enorgy AectiDn in ihe Dipartinmw of Pl•nnin•an• Ine En· dir Ikeping ,an I A£dell. . F.nergie in die Departement 
vlronment The functionB of this Eri•xy Section are mainly threelid Repl'Ining en die Om.wing Die funksiesvan hwerdie AM®ling. 
aild IMI,i/, mier aliah, drifirl,11,••tion of the extent of indigen•,us drievelidig en omvat end. andere die #sste!]ing van dic om/ang 
enE vy r wri, raM,i g..mrn' of the nature. dist,/ution and magni· v•n irheemse ene™•e. nnD, die bepin.kning van die aard. vet 
1.,dp rif filimii, •nurE iequiremrnt•, In Lhe countr>. and the formul,· ..iding en on™a. val .ek©in«e ener•behoeft,B van die 
flo• of a national Mlergy polic¥ land en die formulering van n namionale beleid met betrekking toi 

energl 

]NTERNATIONAL EXECUT]VE COUNC[L MEETING- 197' INTERNARIONALE UITVOERENDE KOMITEEVER· 
SA 'WE.C. hall wiwl,id ihe ... C.. 1.1{i the meeting / the GADERING - 1578 

i,E.C m 1978 . the ...1,1,0 The W ... 11/B not yet taken. declion Die S A N•gionale Ki,rnitee .1 d], ' eldkonferensie iniaki 
un the malter Energle u•enom om die 1978·vergadering van dle I.U.K. Ln die 

Republiek le hou Die Wereldkimfiren•ic het nognie 'n bebluit - 
die 4•ak gen©en nie. 

R W BARTON R.W HA[rrON 
REPREMENTATIVE VERTEENWOORDI{.El 

fri 

MR ./.BARTON 
ELECTRICAL ENGINEER WELKOM 
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Mr. R.W+Rarion Wp[komp Mi. Pre8.dent,All wnnttaRnyr•ally Municipalitv n whieh theennrr,let•r h.shi•himinegg The gecond•n 
14 0.- i ki" the Jale Appenrnnce i'f bath nf rhos• repor'. 8AN('1 tracior • hcence or ·he Na.innA| C•trnetiA 1.irn'nee w©uld h.. s . 
and le World En'r• Conferen• Report It ig the quemon of man· b> ille Boaid Thia would not take the rii:ht·c talle action ag,1.:·he 
power. there a. enly two ..ineen in my Departmenr. ene ' them C•ntract•awaY frf:nitheM,ini•&ity 1,]tilwuuldeert-lyn,1•VI' J 
Brerna • be nn leAve 0. At a 6>niention or RnmAhing m•qtof thrtimw let I nur pri'ble,]].. Here lili the Reef there .re roughly 200 
whieh mn™ lt a hit aw.ard Theotherone if I ran dral with ./ Ir Municipalities Il a Contiack- penonally has to prement himielf to 
I'm he.0 1@the R•eornmen•tion,Commitroe fo, New/lectrir..m receive e Conliartrir'q Lic,Iner in thi• mi)L]. lireaM. he finds rh!,1 th]4 iJ. 
modiliel, where the moreobiervent people would havenmiced tkere . a wry one,0.19 randitinn .2,1, wl• 'll{ >,iur ...ment™ Sir' 

no report 8, / The reaR{• i• thic ohe Bulleting haw been s€/ 6Jt tn President: Thank >- Mr Kneale Would @ornebod> [ike to COn·. 
memberNquarle«*o,here•nothng furtherthat [eanadd If the,e ment on Mr Knen]€'5 -m .I 
are anY querie, all' out of the w©rk of the C=mitwe. I would be Mnr. E. de C. Pretorium IPor•hef@Irnfim) Mni die Presidon!, rk 
ple-d r. de,11 w.h 11, preferably Borne time in the fill're. Otherwil•r wi. ret noem dat die Horveld·'ral, Inn hierdic Vereniging, het hy I 
Mr. r-dent if I ma> jumtsav thank you ¢othe memheraohhat Com· vorige ver,adering, penplfi• b€.lult Im }w die DepaMement van 
mitter 'i their inrere' and 'ard work during the >enr Arheid aan le .vee[ '/ die i./.gie van ElektFategniese Aan· 

Pre,ident: Th,Ink you Mr .Mon An, dig-aw,n nn hi: ..r¢5 nemers ·n funkaie •An dir Atnnt W,•d. 
gentlemen" fr•ot then. ] ann .taure whether arvbody- wanredto Mnr. J.G. Wannenbur£ (DepartementvanArbeid): Mor die Preqi· 
raiee any ma(ler,n con•ection wi,h the report on The E•c.Mcal dent. hy •ek vir =ikheid Ek wi[ $ giang dur u n• M,r 
Wiremen'q * on Board i think there were nne or Nin fithri P•et,priu*enanderledewal hierteenu·•112 19. rrn ding• Julie moet 
'Imments thlt rrembe. wan'ed to make hut didn'l 've timr on,houdatopdle,•mblikhet Jullebeheer<orkontrakteur. Ai julie 

Mr L.H. Hire (C OTT)· Mr Pre,ident I have been very in dit •I im• hande pan '11, dan ver[cor jul 'll beheer - In.ak· 
te,eired in snnn• r f the reporti th. ve bee• aubmitted hemand qnmr te./. Nou miet j.]le kles wit iulle wil he• wil ]/11. beler oor kon· 
of the cnmmentR rhat have been mide bv inemne• of you, A9@nelati•n. trakteursh@ ofwil.[ledaardiebeheerverl•or ./*.ifielf»l 
One of the thingq thit hu 'ruck me, I the reference te the ghorta. I doen nle dan moei nnK dir mn,3, Rrif rlern-m. 
nlanp•wri N•wl,veuld]L•eodrawthemminn•f membern•fyour Mr. D.F. Kneale IE[perriral Contractors Uociation> Mr Pregi· 
A-ciatinn, that ne,flv 5 000 per•69• nt-ed artisan 9tamil. thai dent, 1 can lee there are lotsnf problemi. butyn,] willa,k me How will 
became qualified b¥ pa•ing a t,Ade teit lait yearand thatthrre wm a Mulieipah. have th' enntrnl nver n c...i:lur, Ray chnteome, fr[,m 
an additi•nal mnre than 500 -remen whoobta ned.gimeatirm. Th- .lohann.hurg (hat come t. R•deplil liar contil dnes he have 

people #qualified now hy virue of havin, paaed an pxaminlition now i flhe cDnt•actor d©esl'r repfirt that he IA [·!irrying rilt V4ri.* 
and in the caie• of .pprenticea, thig can be after a peril ,Df 2# y[·nn, All woant -/Ational .mor-registrati©n We •911 undertake,. m¥ 
Thevery :,Mi * -regard.theelere[rat wi,e,oen, 1 think thrrenre A.oc'ation will undert'ke t. educate it• mernber' that 'ev &/Ild 
two reason• f,Dr th[» One LE the eo•ditiong under which che nver•r report to Mr let€* and li•colleagues when theY ./.he variou•other 
electrical wirem• ipprentice I unined. which a very ]argely an •irr MuniN,litieN whefe tne> are •Ing tri i'nrr) DUt lnSinllntlnn W,1Tk 
an a building and they are trving tobeal adeadline ./ luildin' cnn Please g™ve thi, iome considiration gentlemen 1 think it .i long over· 
tr"torg pughing'hem and there isn't really nme to'et down and vain ellie 
them to ba•ic•, in i. 680 of lus tr•/ rather •e other one Mr Mr. J.G. Wan-burE (Deparment of[.nlirnip' Nowig thetim€ to 

Wannen},11/ .red . earher on. I large number . people wh' are talk' I Na.d ¢ prewo,+ that we are /ing to work on thia Act and it will 
qualified electririan, or who have •lified by che lapse of lime noE by prnbably here'dy forpre,entanon i. Plili.mill in 1976 Lotus hove 
¢he pa-,4ofa tr• resi. •re accepted @ th• Wiremen'R Board forthe '*ommon-. Jelughaveyouidjr.le.Itl,•K,hMWIh•vejnad 
examinatio, by virtueof ihe fact chat ihe> arequalified artisanA ele¢· min,Kiering thfu Act You peop], are the peaple that adminil,ter the 
trical'/iRAns, whrre ai i. fact the large number never have Teceivrd Acl. not Lin Weeanonlvehangeltk>Bui,>nu N•Iw•Ittorepeatif 
any really Kned t. ining other [han in getting condult into decking or you ilink th• 1, Bhould le •tional regi•tint,(i, 1 m quite n "grce 
some'ingliketh' Therei•wi¢one furthercommenrlwou[•[ike. ment -·h that, hu¢ how veu •re ginngtn roin yourcon•rol th• V©U 
malle We at ther.ade T .t O.Kanisieion arp aeu.y ewa,eort•edlf have at the moment with natinnA •giqtration that . a very gond 
fieu[Il. whick em']ov• in '1] fields ..ey have L. traini. of apprpn thin,f, but'don•tknowho-ouaregomgtorp./.Ircon•rn! Thn• 
•lees Part oftheN,stance that wrcangive i• feedbackofinfo,matia are the 'ings thal mu must put forward to theneparitnen• and if vou 
regardin• the trade tel reults Wi teqt between 14 and 16 - eal· do,i. al[ right we can lee.hat wecandolbout wrllingianto'he Act, 
ddate. a war I mobunu•I. impa.ible for u logive• compleeelm· hui I cal foreqee quite a * dimpliliL,9 
pre*ivorrportm•eve,ytest InthecagenfelectrienlnI.prentica•,an Mr./**hanneburg) Mr Prnqidp•[ foundmys•'Flnn 
autom.i¢ ieport i,sent totheemploverand th,Divil·uinal [nipectorof very unfultunate po.iti••n in that I·m ncit I member •dthe AMEU 
Labou. i. ever¥ .se. There are -0 many .her caa. 'here the 

but it ha• al,ve been the VleWS of the ·Staff r,f the Johanne.bur, 
employervekw. wouldliketahvemoreinformaton Weean'). Municipalily (h• we are stron•v in favour nrm•Intaining wnt•[ Of this au• maticAlly but we will I only UM, pliased 10 • thiB If anv Electrica]Contractor•in·lohanne9hurg We donnt have anvwoblen• empln>rr ai mpmbre of vou, ARgaariOn WDU[d like fi.her infnrmnti- in Johan'.bul whenhemen•ioned/e;eproblem:.I forone.[have 
on any tinde Tent 'Dne h. ime of h. appintice#, we :ill be nnly Ir- often leen reg@enge. enminK ta in]I .1'[18•tmplt and 'etring the 
pleased te give a der/'led re.r¢ of what 'etul][y happened d.ng the licene for [he Int™em. Ard T think ./ ./liculary in a large and in •>n€] uaicin, .fore 1 sav thank you, 1 would 1 ke to e:!tend a symem like ·Inhannesburg, we need thRt cloir riperation benween di,11 in vita,ion,Dan> member orvour Aagnciaion to viait the riade cor.iractor nrd the local auth©rity Now once y©u n-ve 11,i. 10 820 *Centreatanytimetha•the,areinthearea T+iliA.Atherim· h.,her .-1, to le Depanment of Laboui l think that direct c 

an#: we ,•fttrn el peopli telephnnin, '19 fir wriling tn lis Anyinll munication i .t. and ai Mr Knele Aaid d·at without the . 
n'. yo•, tr[Ilis what the ron kenr r,f rhetrad' te9( i. whnt 8hnulli Dil f .ati'm. it will be 'irtual]>. in myopinion, 1)0 1.-sibleto imple appientires nreandidate know /}Mut rhe Trade tegr' Mi Pres/Ent, men•therequiremenI.•af t•c Ae, 

the *•on .vaL require, car.not be conveved by ..hone or a 

.ier Pleal,p lome and vi,1/. and bring' camera with yn,1 In :on¢lu· Mr. K.G. Robson IRast Lrindon)· Mi P•emident. [ m intereited in 
= * Pre,ident .nk you wri much foM the wivE,ge of bein' Mr.]•rnurdsrorn.ments. 1/oulaaiqu•Ethatheiq,•tamernDeril 
able 0 Addre• .u here And for vour in•itatian 108•end Ehis Meetin• the Highvol<i Bra•ch 

Pro•td•nt: Thrinkyou M, Hare Ir WAgn p•eaiwinrihaveyoliwiT• In./.prwordsheile•cludini,Johanne.- Bulm//suppo. Mr 
us Arp ther, Iny .p,eger./tiwi I thi Flpetile' Cnntrn•T,!ra' Barnard .rha.9 Mr Presideni this wr- ·ri)nt. . •1 unthrtularr 
/9-81•n RTill herel We have 8 lette, addieled / the Awlriation, une. because ['ve come to believeover mnp.vywin th• the AdminiR,re 
in th' AME']hv the Contrarion Asiae-nr. n m er/, wirk tion of thi• & 1•ether with the R•ulnti,in.. 18 really n jr.int 
W-ge W Fliel due !,i hiving to comply with the requirements / retntionGhip betweer. 9uppl. Auchorit- And mntra¢Wri 1 Tmiql ial 

•21' .,9,/• 1722*97- wi•h •e¢' ir . " a nd 21 I from •ny own pernona. experience A•t Thenume™age©n(ac·Bthai l've 
had thiough the iR,ociation have herr r,} rn,• •wn par[irular benefit, 

Mr D.F. Kmeate fE.lectrical¢antractor' A-ciatioll IniermGof thrnugh•nit. and I'ma bil su•Uea at Mr Kneale•scommentain thah 
& .ectrical Wiremen •rd Corir•clor 9 Aet, 1989, i.plY aut.irine• • canonlybe: .e advantal of an individuel eontracer if ne makeg 
arr re,prinilble foF the (18) In d• admini,trabon .the Act ir. ce-I -1 contact with a Hupply I Ithfirt i. which he doe,n'i naimolly 
re.e¢™ ./61/•Idal-findi. range......thatmanvof operate. H oni c[.eig thr wiring r•gulatilina, ih•oughout ita pages 
¥4urmen,henHIL][have'lectricily/']aw•wh'.nourlinion le- one wil] seelbat a Nond deal iq lefttn th' Electrical Enginee, and huis 
tn rh' waAir [,f 'et•litim fuel, We partial ail .fer t. til n. „upp], Authori. in te.mi nf the inter.reTati©nB of *e •4ulaiions. 
mi•i=inn If·%4·tion• 19 ind 20 ofthe Acl ile,ling ,dith [he registrn and it tallh quitea long :ime hefore yot ¢An rome toa joir,Lagreement 
ticin / eler¢r•cal con:rac=r. th, Inspection af wiring wo•k I on many i f lheae interpretarinng .hon 1 qay ](,int amement 1 mi,In 
4upplie.8 and wigh I, make the ft,]Mwin' wmmeru: Firitly Morne 'pply aulhority lind the contractoi or the antiactoi'@ aisneiatinn. 
9uppNe™ WiH 0* 1-e a reptration to an elearial c•tractor •hen and I would Bav that we i,hould Jeelouily Iiaid thin contrn] of in 

the,ir,•irM»nplritm·Ml enni,•c,Mp,•en:ihim*Jfper»n»Ily si ih• •tallahimsinouro-lare09 IcAn•tft>rthe[,fe•flneseehownw friond 
office of rhe 4Lipplie. €econdly %0rn, suppliers require the elect•ical Mr Wannenbul who doesn ' sit in hil i.[r. I mi,st I./ V•7 

enntinrlilit{,prehenl thrp™flvp...11'. tneAMeei,4 Ihcaupply riften. if he 16 not a[ a SANC[ conference <]. an A M E U =rerence or 

authnmy for •n * n,ina furteglink,f wirin• wnrk when •h.,R haA • a N.0 8 A. conferen,ror iudginl ome fal,iry Anroug....whnIE of 
be carried ouT M' ./.ation would be .n[asted to know what South Africa. and checkingup •n hiqi)w. in™,w[ Lrifg I .·emA ti' me I] 
0,ugmtinn your mi·mhe.' forum cl>uld idf¢i .overcome /48 pre•ent be an impossible q.ge' on to .pee· rhe De purtm ent of Labour in nd 
di¢ion, whih in 1 opinion doe, not unly 1ead to a waste of good in,•Igie, thiN dod Df dayto day,ipera(i©n •nd Ihelieve that A·w iela• 
time hu• 19 cleark n©t m ihe nf,ti©ruc inte.eat Mr. Pre'ideni. I .ould ation in this kind "4. 1[t I •av .lervi'ion rather than cr....1, Df le 
like to .gge*¢ th. the initial •on,ractor ' Jkente he 1-ed by the •tandard of workman./ . (,u, inBtallatinng will on[, be . our 

./ 



na-al detriment, and ] would .iketo see * a 9tier,gtheningof H™ that.e've hadtrouble witkkontractorin Cape Town. and] wa& 
the contractors aBBociation. and ! would 98v.hat rhiB ig perhap• where katherdubiousanditook M' He./amiNs forwhathedid. butwhenhe 
their greateBE task Dei. beeaime unfortunately the percentage of sen• me a letter, and••.her I sau in photograf,b what thus patbcular 
membet'p or their 'snciatinn I loday le•y very 1/w indeed If we ..nn had dore, there wn' no .tanon in cancelling 'hi• ..on'. 
ean • 4,>me wa> togerhee 1,!11[d up this kind 'atkn•hip, I·m quite registratton. Th1§ was only. yea. Cnntractor plul WL[eman. if he could 
su• it an on[v be lo the bener[ of the ronBumer •nd emainh to the •all him•elf tha' 
natina **I,} I wmil• iind m™If unable co AuppDM the Mr D.F. Kneale (E CA) Whnt M' WannenburK gugge•ted will 
H ./.1 Branch i. making ./ lid ....entation that would suite us th,e we don'• neces•aril• have co pu• thig burden on the 
-hi• super•©iy ;uncion *pply aLEhorities like Wiremen" Regi,trailan Board, why not follow whar he auge'ted in 
il,Jrsf I•g to ehe •••te ¢h•£ we take OUf Jo•nesbwg Ika,•, sax , ami • g• m Mr. De 

Mr. D.F. Kne,le E OA, Mr. l'resident, fint of all rd Lk€ to Villiers n Rustenburg, and we Bay - right, we're registered in 
a-re Mr Barnard t.t W..... very good en·nperatian f.m the Johannaburg. ¢an we p•ocee•9 But :there an,neceg'ity for t. ue 

.Inhnnn•burir Ele•ri•ity Department, we·ve got nocomplainii . all. of anothe licence inanarea whire ve/DA havelur place of busines,? 
but it see- to me that the p,Dint has been logt hereT we .e nor t™ing Mr. 1.11. 11- (Cape Town) I thou'h' I rea]A had Iry ]•say. but to go into anotherArea withoul inforn·ingthe Eleetreal En•neer¢on· Mr. Waimenburgh02 driven me intothi, one. Tbreally waia mogt eerned that We WL.h . ¢arr¥ out installati•n wo.k in his area. all we shocking case, for Mr. Wannenburg'B benefit it isiti.1 8Mhockil1gcase. wAI -fter the initial li•ence *been issued. say in Johanne,burg in Aftera lon' long .ttlewe go•. thi, man dereg]6tered Be] eve mehe . the case af n* company. le woud •hen be able tn g. I natienal registered ..in. he is re•stered by ESCOM 8& a licen•ed wire•./. licence fmrn ·he Wiremen'BR•'18,rat Ent B•ard permitting & togoald and he i, now,hout lo work inthe{?ape Townarea. And he .... us earry out contracting work in ana-ea i,fanother municipnlitv and here a problem Where do wu go fri. hete. H.B .ork L irnpoggihle, and I 1 bythi• f mell .. we -iiI gotothe Elle+//al ./ine. withour Ju. An'tkno. whit,ve ...Ing to de ne. /.*.me t. my notle Notioe of Comment·ement f•irm havingaliendyhern rpgiAte,ed That the day Wore I carne to Ihis moeting Ind I reall. don't know where is all wr wan, Mr Pro•,•rn' we'regDingti,Ko• fromherp I'veinstrueledmylnstallatinn Engineer Mr, J.K. Von #em f·Spring,) Mi Pre'Ldent, Prn 'mazed. n 

1962 Mr Limhard was a memberof the B•rd, He wi.recallthatthe topropnre a drafteepoit whehwe want to@ent to Mr WAnnenbur' 
....actors asked for .'18(rnt[,r by loeal authiD.itin•, n.w they ask for Mr D.F. KneRIe iE CA) Why not Buspend that eontractw'» 
lit nral registration and .e,intro[ by local authorities I'm abil Ikenee the initill one. whereve, I ma. be I beliele hia .cond iur· 

./. Mi P.lidi·nt re.tratign wa il C.9 Town not the initial regi,tranon. is 'hat 
Mi. D.F. Ine'le / CA' Mr Pre,ident. we do want control correel Mr He•d al 

localle•], butth-tual contractors icence.the,econdone..et'rnk 1 woul suggest if he happel. to come fron·.Johannesburg and he 
9urely thisshould be iaNued by the Wiremen's Reg19™tion Board indwidual, hiq In happens to be thaI Johannesburg contractof; ]Lcence a 

1,}t bv Ihe Board of cage, i venture . snv theie are contractnrs that would he go into hU@•nded vanoui 
P,e,Ident Well Canrlemen, J *irk miinic w·Ae venlilated tM# maner pabtle@ now and camy nut wiring work wirhonit even a con•rac· 

Mi'qlicence P€,Bibly,•rcamr,[ving-ththerequirements,hatthe¥ preuy fu v n e[,wou,[y a leng way from Bettlement though The only 
in I Notice of Commelecment Ind Completion form, and the other report 1 have here , the first draft of An amendment 03 

of 

Regulat Ans to the Pleti.irq Art deal.g M:h emergency .i,hting I 

:.•SE.:,9.'',/",•4• nf Labfnir)!fit'q a matterofreco•i· 
don'i know where it came from r'r who sent it around Do you know 

- 

• 0-raelbilhrn- municipalin v anothfr. gitrely it¢ould anything about it Mr Wannenhufg? 
be done v. vo• asgot. ion ./ a eonlactor who is registered in Mr J.G. Waonenbur: rDept ofI,abour) Ihanded'inatthestaM 
JoUnr.,sburgandeaoM. deVillieTSMR•enburgandranprove of.. Meeting. It 1/ the fir. draft regulationB in €onnection with 
th•t he .6 reptered i•.Ioh•nnesburg Ir Mr de Villiento Bay -'811 Emergeo Li•hting n feliries, and it prnrni,eg to be a ve™ d•ffiat 
ight ... ire ilistored the. you .In d© wo-k In my mi]/icip' ity ./ one. ble people lo•k upon 1.1 86 already beinga ...ion liuet 
wei or in m., areaL why mil•t ¢ be nial ie,lstiation then wint M draw attintion t• 11 for rho,e .n knie Alrend> rucelied it 

·1™ an,•ther .ing f've,f ..cide on I contraeeor who •s cio-1 in ¢hfou#.'FEA Ind .he' IrK.in,Bat* n the cnIn:7, ./ I i. 8 
Cnpe Town #n·tknou·whetherhei. good bad.indffarent, We've firB(draft Weexpe©trommenlenthatbvthe.ilth,I,]n,·1•4 .any 
iu@¢ recer.. had, and tho•e whodon•t want to believe mecan •k Mr, perMon who li intereg.d, pl•c•r I intact me in Pretnill 

4 
Jij 19-<2 '// 

E- 
./ 

3- 

-4/ . 

MNR MET BO·rES handig ·n milker car aan Mev J.C. Waddy 
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Mni. P J. Botes IRmir-t}· Thnnk yin, Mr Pr{,Alifal flir irrmit r[,1, fpr,In-, but I h•¥n E·•Jnw d rv. ne I haw n nd mn, T offer the 
tinK me ti,»•¥ n few wi>rd, beforey[,1, clo,elia 'reehnicE,1 -4 ng AErint inn rn y he Kt wi•hi!• fi• r t. fi] fi irp q•lereq9 

Mr. Pkes,dem •t Kive& ine great pleasure loo,}agrAtulate you in the Pre@[denl: Well Gentlemen Ith nJ[ it LB now ju•t tlmetoelogeand I 
waywucondu»dthietneeti. itwa@exee!]ent and[c.u•th'yo. Ji,At wnnt to •ily thnt Im m> pn nt of view thig hag been a h•ghly 
•lay in R™ld.Fil. • •'ip•> fine Il,[i'r•ful Mi•ti. dilerntiri•lytnthean,latianeethat Ihave had from 

Mr, Pieqide'.Iwanttethalka Fewmembergof mvitafT Now fint M mnny ... I hnpr :mii .vo 'un' ir worth your while in atten· 
i,f all I juit want to thank the A,Doeianon ind the Executive forallow· 4 
# the Te¢hnical M.ing . be he[' in our humblp town of M, impee@BioniR thattwo day' is not really adequate forthis type of 
Rnndernnn. 1 hnpe we havp n[it IM yni] di}wn meeting. [mgui•e @urether• waga •reatdea[ more that we•ould have 

Mni. die Pfaaident ek wil ]181 griag mni J Deals en Mevi Acker and ghould have done if we - more time. 
man vandie Admini5tratieweae•tuurder Redepartement hedankviral rd [ike t. thank the authorg of the .. .pers that we ve had- Mr 
dip reellnp w et bulle gelrof ... wil mk my d•11 non 1/n ,- my E laumann and Mr V Cohen -ce ... ar.d all thoge who con· 
depar•emenl uitbrinK, naamlik. mn.e C.eriAa, Malen van W'yk. trihuted m the disci..siong (!f thom. I'm gun we've gained a great deal 
14'wrius. en mevv. Le Rou' /'ma en V,In dir Wilt watio bale hard from 'hoge /pe™ der dise,]95[on 
gewell het die af.IApe panil• Ir-Rnrnlik m•r Orrickeunt•ngoed Mr Pretoriuq the President Eleet hai /•w almost come ,4,theend 
geoi.-erhet •11/ilekonk. lanicemanrn•rdleminste'le-I•ish of Inh appientlecs!,i•i•ind rhE• limi wi,1 £ ime '.hon he wil] have t. take 
tothankold Joe Marah [he elmileian who had the job of.w:Ichingon over the full re,ponsibility, but in the meantime he has done a great 
and •ff che li•ht@in cheT,wn Hallnnd.provide ther,1. p,)intBand deal to a-t me And [m very gieafut t. him forthat. and©f course 
con•eetion•. thank Y.I Joe Benni,vander**Indh•w fe AnnAtte [don'tneedtotellvouhow 

Mne die PreBident. bale dankie dat u almal hier teenwoordig wag. much *ee• doing vou'veA]Iseen fnriou•Belves whathedoe•. 1 
Ek verneem ook egter dat dear 'n F•00'LP plaaigevind het op Powhef would only like to pay a per=al tribure t. hirn and thank •m very 
emom Heer, dit M. weeton, ophierdie atedium nie, warons ver· much indeed for 96-ingmeas heha• Then•fcourgeRverybigthank 
troud. dit dare. ILD,0 erK is gooed' i·•orlop Ke verelae wat IMont. you to Piei Bote, and a[I the members of h,9 61aff who h•ve clone = 
vang he, nie, in on, wi] graa, imN meegevoe[ met mne Pretoilug he much . make thia • a'C•¢48/ meoting I know whal it . in preparing 
ILL]K foi thig type of thing and that •remendou@ amount of wo.k and worry 

invo•ved in a. bu• he has ¢air.ed .1 off •eN wel] indeed. and I s. 
•eil,lont: Thanky- flir>n,]f kindrrmnrk•Mr Rote„Irnn•Kilre 

beforeI here 
vou fro•r my point of view. your ariangementil here have hope oned/v we·i] beable ./vea Convention I'm quite be* more 

,[infliti·nt th,lt ir Pictig still here and the members whim he hag boen thAn 8AliMfartorY, they've been extremely good and Prn gure thpy 
dealing wlth, ·t wm he 

colin t h...been hetterd al.where Centlemen. Iwou[diu,liketo a highly sucie'll C./.ntion 
I mn.t /1.n.f enurse sckn.wledge Ind thank the Derily Mayor nf mention. [ believe .veral ofour well·known memben w:11 be retiring Rnndop•rt OR W..1 • V05 and OE H J Hug© and 811 che other before our next Convention. 1 ve alreadv referred 10 Mr HeaL but I 

members or the Tr,wn COLneit who ha,•e invited think the be'known .f the It . Mr lowden who - done ug to come here and 
a -. 

whn have d nne go much for ug Binee we ve been hele, 
griat dell of weik for lur A.@nel•nn'. III rinly ilnee he became 

Ot•er employeeg of thli General Manuer, but I'm trunieipaht¥. the Park, Department. the quite Buie that behind the seene@. he did a 
loc eve• before•hen, aAd it will beexeer•Elydiffieult to replacehirnon Tran•ort Depann·ent an• 1 think M partiaar Mr Man Dealewho 

ha6 been buning amund here there and everywhire. but al no :ine 811 the committeel that he haa worked oIl, and for h„ con tributiona nt 
hlls he Rhown Con,entions Sordlikecowishh.malltheve,ybegtandloth8nkhim Ilny Mign of &pping, and I would painculerly like to 
thn],1, him fi>, all chi he ha' done 

on behalf of the A,RiATion for /[ thal he has done 
Othm who law a-ted u% and *anee I would liket. 

Alio. 1 heli•ve that Mr Chappe] of Port Elizabeth and . MeNeil 
nekni,wledge - the Publicity Amorinti,in ' Roodepoort l'atal ..A ..tadwillberotinn,heft*thene•Colventmn. Mr Chhppelwe (Pt>) Ltd, Inngat ennvent,nns•nd Technical Meotings, bur who p.ovidpd thefnlde.Band qorne©fthe haven't known atationery ve• Philip' 
Serviee f- Lid wehavebean vmplea,ed tohave himhereand ili MoNell,he'sheen who provided the sound recoling Irrnngementi: 
Mr Pier ¢nnradle who hag provided enming h... 'Irrn/ly I very,a-ble gervire. I·m iure yroill ow, Ind we'le hrard fm,r. hier, Min:Innal 
Inme of /8 weildIt have been able to follow the proceeding: of thi@ ly Tobet h nfthws•gentlempn, /,[i,inhphnlf,fthr A uncintinn, I wi h 
M•€(ing with©ut hi: in•erpe€tation •enice themoveryten:andhappyretiremrntiondti, Mi MeNe,bicnmpleto 70 Me- Siemen• S A Wt,1 Ltd, and Hawker Siddelev Electe reN-1- of healrh 
ArW Wty) Ltd. •he two,=pAnies who,e ho,pitality weeninved m the 

Mr. J L. MeN. Kokstad]: Mr Pregident ] mui thank you for foin, of the two luneheonm, I would like to thank once again. and a]1 
tho. ientimentA. 114 invariably been a ple•ure for mp to Rttend the thoie who asgiated with the catering in connection with ihe lunch= 
confere... not o.]. Ir the ueful informalion ./.ired but for the and the lea re•shments we en•oyed here Rembrandt Company who 
•ociations and th, friend# Theie will alwa,2 be a plea§ant prnidedlheci,ar.. Pheremay well be,4.,e™•holaved,•ohil 
memory for me Ek . baie jammer. ek ka• nie 60 praat in die 1(]r im hE·Ir· wh 1 cni'• think of off hnnd 1/LI i! 1 haven'l n·.%/iuned 
Afrikaa•e t« maar ek h.*ir AfrikaanAe lede ga• vent88/ nny, •il[,1•e a•e€pt rn Y aPO'('K]e9 

Mr. D.C. Plowden,Ji•hanneshurgi Mr Pr.ident, mac wil[hethe In ./Inectia with .e /.dies arran.mer' i wolic .. . .st 
]•st nme ! mall have umed theNe word; at a garhering nf this A 9GO. reeordtrythan],gto Mp- Hai.YdeL¢euv&Co forthetourorthe 
tion. 1 would too like . /.k Yal ver¥ much indeed 'i the remar' .wer 'im that w• undertaken tw the ladies and last and certa.n]. 
y.jumade Fi'rmy partical 0/1..ythal lth.roughly en]Dyedrhe.p hy nomp•na le./' far aH my gratitude goei. ·.ED Deputy Mavore• 
pwtumt' and le pri'ilegi I•ve had . attend gatherings of thig fu. all t hat she hai don e •ir the 1 adies. and •ndeed for the men Aa wei.. 
Aulatign. 1 have henefited from theatiend'nce, and my department and fir the refreshmen• which @he supplied for the ladiem. 
through me havp her•fited Mr R.W. Barton / ehom i· Mr Pregident f 1 may be ],emiaed 

Alao, 01• the EKe-ouncil. I ve been very happy to work with th' privile' id the la@t lord. I can't * Bweet unfatunately rm the 
ihemember,/fthie.]uncil I foundthemeagy..on./.chile wrong :ex, hut I will be 'ori You·ve vary rightly thanked a]. th* 
oprat'd •el] with me, 1 hip I have co.bperated with them I wou' wn,Illy penple and o.ga•ation who con. uted go. mueh to the 
like in partkular to thank he me m }*m of th LS (Oun¢1. who formed Gucern which Ihi: MeetinK censinh was, but [ ¢hi•k the one that is 
n,embe™ a the d immittee on the Tichnical Training Sub· .oBI de.rving IN>uf thanks h-Vt been mentioned this yourself 
committee of whieh [ waa a Convenoi. and finallv Mr P-ident 1 Mr P,ellident On hehalf of all of u• here p•rticularly th- on the 
-uld [:ki . wi,h thi: A,goeiation every aucceig In all its fiturp 11(irir. lin[1 ihr •nmelria nneq uhn qtr And |,Aten, rm h•half fif all iA,B, 
n•eeling%. and Is •rtivit.rl tha•k yo• ve.¥ much indeed for n rragnificent job vefy well done. 

Mr. M.J.W Chappel IPort E[•abeth}· Mi Preident my •incere Pre,lent: Well Cent/men ! now deolare the Meeting cloed Ind 
chnnl• w y·.u for Your kind wiBhe8 I hnven't auended Toany of theae wish ynii nl n Anfe ini,rnev home 
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A.M.I.U./V. M.R.O 

MEMBERSHIPROLLI-LEDELYS 

HONORARY MEMBERS/ERET.FnE BERNHARLI ./. B.mugh & Ellimical e.gine•. PO. B. 72, 
#ger 4•50 

./.PRI.F' I W BLEACH RL. Town Electii. Engineer, Rmpangeni.·9880 
BRADLEY .....9 Talet K]oof Road, Port Elizabeth 8000 BOBEK KH: Borough Enginoer, PO Br,x 37, .howe 8815 
DOWNIE.G. 25[tecto'Gardeni. Broadwater Wor•ling. SUB@ex. ROOY•ENSI. Stadgen EI•knli- Ingenieur,Po•bus 155, Vt•de. 0156 
EnKInnd ./PEb P J: Munisipele Elektrolegniese Ingpnleul Fo,bJS ·217. 
DOWNEY..C · .......d. Sele'in. p. rk .pring/ 1560 Iti,[]ilri•[*IM172• 
EASTMAh ] 1.A.Tor•ood,Pare[Val]Ii, SoraliletWeit 7] Ju BOTHA N S T©w. Elecirical Eng,neei, P O Bok 288, 
EWING R. P. ./ 771 Eaqi Lond,n..00 Bloemfontein 9800 
FODENA 1 H,lidv R ad, Selhnrne, Eair Lon[1•n, 82fll BOYACK I.F.: City Electrical Engineer, P.O. Box 432. Pretoria+ *1 
FRANTZ A.C.T:7 New Wa P nell,nds Cl,pe'Pown 74(10; BOZYCZKO W.. PO Box 15 Es,court joi(] 
(,Il.FS P.A P O Hol 384 Protoria, 00)lit HHIER>, D I . 4 Elrkirirs,· Inger,ir,ir, P[=11,1• :iN. Kmnnwad, 
HAL[.Re R. 22 Connaught Road Pietermaritzburg 8201 9800 
JAFFRAVA MOIWON ' .irbridge Ave. Sa[Dili,ily Rhodesia BROWN DC. Electrical Eninee. PO Box 26. Edenvale. 1610 

ANE R W 208 Glen Manor Northfield Ave. Glenhazel. el©tulnne. BRLMMER J (; E]el:trie,e Ingen.eu.+ P•ebus 17, Stellenboach, 
/ 3/ /1/ 
NKMAN ·i· :7 Hi'hiat' 19'celjurl>an [Norrn 11!11: 

LATECAN J F· Val, der St€19-1 12, Atellp•h,i.eh. 76{10 
LEISHMANR:.!anaR©ad. Emmarentia E•t.Jol]AnneAbl]™ 2001 C 
MILTON W H. 44 ... Ave, Waverley .' , Johanne•burg. 2001 CATD}[FOLE T D . Borough Engineer, PO Box 5, Howick :t990 

M•CHELL JE. el Grnaven©rcourt, Snell.inde Durban. 4001 CHAPPEt M.J. City Electn€al E. er. PO Box 360. Port 

MULLER GJ· W.ocks.... Rln•.frm...01 Elizah'h. 6000 
CHERRY J H Mu•,iapa] Elect.ical Engineer. PO Box 139 Rand 

Nalt. / Ml]HRAY ' Camhrldim· enrk Anin, C,]mhri* P- 
'1'.inkenham'[•12.JNMiddlese' l.nr.da Inglnnd fatein 1780 
*"I.FR W · 109 Ampr•ham Mirert, 1.ynnwil,ri Miin,ir, Prrir,1,1 (1/HKE, M.P P' liough E emical En'ineer, I.O. Box 11, New· 

00(}2 eA,de 2940 

SIMHON AR.PO Box 0074. Hillaide, Rho[lesia ('O[,1,[NS S T Chly Electric. ineer, P.0. Dn: 121. Wril,]i 

KIMPKOW H M I· em Ovp A flip & Parnerq P 0 Amr 1,448, Durban Rhfirlf'iii 
./ CO•€ER Cl · Cily F.le,Lrinal Eng,]•eer, r O Box 1803, Bulawayn, 
'•Mmi F.I · 1 nopley, Roi• S•reet. Amanzi,nt.' 4• Rh ifirN,n 

M·!·MVENS F. 9 A.dey Court,45 MuN,craw Road, Du.ban .1 Cl·•16 .I 9 Electncal E•ineer P O 5= 218, Greytown. 3600 
TELLE•hi P O Bo™ 861, Lourence Marques. P & •·RON]El i Eleklieselageni'Lr Posbu• 134. /.nrin Mol 

1UMNER H '1' '1'cwn Eleetrical Engineer P. O. Br,x 121, l],nteli 
Rhode. 

D VAN DEH WALT.1 1. Posbus 109'. Johannesbul 2000 
DAWNON I.D Muricipal mecirical Engineer. PO /3 4 
litenlage 6230 

PART MEMBERS/VOORMALICE LEDE DE HfUTIN H.J. Elektret. ese Stadsingenieur Poll; 218 
Randinntrin 1780 

AIMMRCH ·PO 1• 1511)74. Humewind ParIE[izabet• 8* DE UNERS E E.. Stads F.lektneae Ingenieur Pligbib 1, 
AN./.W W.M , r.inton Ave Bon/Le D./ E., 1/ndon. 8201 ./.enbur: 0,00 
ATTERIDGE WH:PO Box 187. Nababeep. 8265 DE VII.1.[ERS..de V Munia,pal'Elek(f.eingenieur. hbus. 
RARRUE j J 82 Fint Ave, DuveKan. Edenvale 4508 C.re•. 0816 
Bt/TON C R. M Men-ial Road, Kimberley, 8301 DREYER HC· Ele],triese Ingenieur. Posbug 12, Paar] 7620 
CAMPBELL A.R : P.0 Bo,: 1 Impendhle, 4645 [>REYER L : MunMpale Ele](,•Lee tngpnieur PI•buQ 14. 
Cl.1N1 {iN ·I , P (3 Bo• 46:M. .Ir.h,inni·•I•Lirg 2(10[1 Wegionarle 1780 
COE1/EK F..1 . p/n Elektr - Me,alle. AM . 14•.bw, N, Vande.bill [)D 1·].1/ ]3 C.P : Elektrote.le• [ngenieur. Polu917. Inrees¢er 
1,1,rk 1900 60-8} 
CONRADIE D.J R. P.bu8 1009. Bloemfontein Arlo 
DAWSON C . Elearicity Suppl¥ CommiE,ion P O Bn• 240•. I. 
1•i,rh,]n 4!11](] 

EHHI H ·l A Town Eleelrical Ki,Nincer P O Rn,1 .. Stnndert(]n 
Dl N.'AN R : P O. Inx 15024 Emeratd H 11 ... Elizabell! 8001 

24./ 
F.]tf/* Iii , 1, li Ibi, 24. Maigne Natal 4278 
F()[fl) • I' l• n I• 423, Ma•wiu 1.ewilh' 

F. 
HANVEY A Q 71 earde,• St•. Red.ouge Porl Elizabeth.MO: 
HEA·,MA'•i u n 11 0 Box 77 Ford V•Mnria, Rhr•Ir·Rill FORBES G: •lectncal Eogilleer. P.O. Box 628, Kimberley 830 

110.BALL I I 111 'huren Steeet Kernpron Pnrk IH20 FORTMANN A.H.L : '1'own El•rical Eng neer P O @fix 215, 
.[ONES J.N. 22 Webner Court, St. Georire'• Street. 8©mer,et Weet ...irK !4/ 

7130 FRASER D H. Eleetneal Engineer. P O B= 147. Durban. 4000 
1 IFRENRERGS..1 ' P,i.biL,Il l>rernri'M[)1 
MACQUIES J,A. r O k 878. Stiltontein. 9•50 1 [ r[CHER M 1., Municiplil F ectrlcal Engineer P O Bax . 

MAGOWAN [ M. S ' INectrlcity Supply Commiga in P O R- Kempron Park ]62. 
:177 +IghllrV Rhi,r|f W !1 
MArrHEWS J.A .ci'o De BeeraC•nio]Ldated M- W .PO Br•X 
6,6, K•Inberle, 8®0 
MIGIBBON J. P O Box 164. Carle,0.1/ 2800 OAMBLE .1 S ],)1vn EL,ic trwal ]-Ii'Ffr, P.O. Box • Howick 
MO]l E W. PO 80 118, Bramley. 201 
NICHOLAS I.J. Healdlown Institution, Via Fort Beaufort 5720 (:Fill K J M Mi n Mipale Ele•tr e. ],Ne'i.L]r. Pih,hun 99 1":IF. rER N A Walib·traa¢ 1211. Que€n'w")d l'ietrirll, ®02 Klerk-rD 2,570 
RU™SLER A 3 Greenwood !•ad Pietermaritz. rg, 3201 (,HIL·, 1.1[•1(, il F.,1 . Adjurik Elektri,te,in,08, Ingenieur, PO111,UN 11 : 
THERON W C Roll*wee 1 9, Worrger 6860 I. 0·r4 hi I. 1)7[10 
W[1.1,]AM'.1 T· i . Ri. I; 7 Pif Ilir, 1 0(}m 

WOOL.RIDGE W.2 1.. P 0 150 24. Hard•1,2. 4(Un H 
WY[IE EJS·PO Box 217. Ce.m·qton 1400 

HAIG SMITH D. Town Electrical Englneer P O Box 118. Qi,ee- 
ENGINEER MEMBERSANGENIE[ltal EnE lown 5320 

H,1.111)AY KWJ MU]lielpal FIE·mical 29*lileer P.O Bok 11, Fort 
A Kh, i.,ini Ulo 
A Al./1 1/ ' . Munimi.]0 E'ektne, Ingenieur, 1418'J. 12. W.Iling. HA'.1 MEIC,CHIA{; I N. T •wn Eler¢r c•I |Ci]Ml||fer 1 0 Bux 1 

uin - Bedihr,]view 2008 
HA [ W[CH AH 1 1, •n & Electrical Engineer P. & . 

. De,Ellidorp 994' 
BAil.EY HV· Marili,Kh n,14 111,·• rricid Eng nprr 1• O [tr• 72, HAWKEMWOUD SH 1,>un Electria * er Privaie Bag 

't#inger ·14:•, .... lay 100 
BARNARD H . Stadi E!ektrie,e [ngenieur. P{,Bhus 15. Brnk/n 1640 IIi»; 1 HI € ily E.earical Ingineer. 10 / 612, Capelown 8000 
BARNARD P.J. Elektrote'nim Ingenieur, Pi'ebus £ Delman. 9210 1/ //NK/'H ] E Elektrie.e Ingenieur, Posbus 14. Middelburg. 

lili'IN Ew Electrical El eeL PO Box 708, W..m 9460 '.1 1* 

BEARD G.H.· l'Owl Elecriall En,unper. P O Mi™ 176. Ha]$ 11. Awm Elearie• Engineer, P.O. 13©• 48 Uitenhage 

C,/=.wn 6140 62'lo 

1/ 



V. 

INGLIS J.1 Tnwn Electrical & Water Engineer. P O Box 11. VAN DEN BERG A J.· •d• E[ektrie•e •genieur. I•bus 94, 
•**7. KrKigfr•di•rI•·1740 

VAN DER MERWE D S E[eKlrieBP Ingenleur. I'¤sbu* 3. Witbank 
K 

VAN DER MRRWE F.1 : Elekrriese Ingenieui, Poshum 3, Carleton 
kOESI'G H.J: Elektr©tegnie5, 1ngenieur, Posbus 52 Robert•on, ville 25(11) 
R705 VAN HEERDEN W .1 R Elekliese Ingenieur, Po,bu, 201, 
'HlIGER MJC.Muniaipale Elektrile Ingemeur, Posbus 13. Port Heidelbegibl 2400 
Alfred 6170 VAN MEENDERVOORT J K.L · Dorpg Elektriele Ing,nieur, Po,bus 

. Barbermn 1300 
L. VA• TONDER CJ· E[/rotegnie & Wer]•tuigkundige 'ngenieur, 

Poqbus 21.Odendaa]0™R)480 
LABUSCHAGNE J.l . Ele.•otegnie•e Stalingenieur. POEbu* M VAN WYk A A. Eloktr,- Ingenieur. I•*bus 45. bel8prinit 1200 
Winlv!,aa, .WA 9190 1100 
I l.... Town Electrlcal En,neer, I' 0.30/ 69. Windhoek SWA VER•CHOOR n R Tnwi & Ejectrien] Engileer, P.O. Bo• 86, Fort 
91110 ReaL/"' •720 
10./.Elt J. VAN S : Staas Elektrie@e ]/genue/r. 1>oBbus 106. Brls. VaN AHI.Prl·N JK: Stads Elektrieee 1ngenieur PoGbu6 45, 

Sp.in. 1860 
T IMIAND C. Stads Elektriese logen.eur, Poibu• 145, Germiston. 

W 
1.0'[TER / A.: Stads Elektri.e 1ngenieur. Posbu• 34. r•tleterAm,s 

WADDY .] C (litv Electrical En,in- r.0. Box 088. 
LOUBSER JA· Elekt,i- •ngenieur. &bu• 1014, Ben©ni 1600 /,Mermaritzbul /00 

.1.ACHI.Al Al· Town Eleciric' Engineer. PO .ix 29. ASSOCIATES'GEASSOS]EERDES 
Sald,inha 7395 
MCNINL J L. Town Electrical En•neer ..0. Dox I lok,tad e A 

Criqu 'and 4704 
MEINT.lIES P.A. Elektnea Ingenleur, poabue 21, Knyona 657£1 ADAMS CE: Dep•ty Ele¢tricA] Engineer. P.O+ Bo• 30, Port 
MILLE' T J T>wn 4 El,·i'tril l Inrinepr, PO Bol 24 .Ineen Elizab. h 6000 
ORAft 
MIC'KET M . Town' Electrical Engineer. PO /0.23, Piet Reti. B. 
2:180 

Wr- *. Mi,nitipA]e Elelk' * en,eui, Posbus 19, Ge,Irgi' ,tAMBER FW· L•Duly (•ity Electriea] Engineer. PO * 803, 
Bulawayo, RhodesLa 

MURF]]Y K. Munle,pal Electrical Engineer. PO Be' 19. RARNARD W: 6081uurder (Onderhoud en Bed.0 
h(in er•el Wrgt, 7110 BleM* Iteitgafdeling, Posbus 699. Johann®8burg 20(N) 

BORHOFF J.J. A.t. Elektrie5len,eur PI•buI, 11. Vanderbij]10.1, 
1900 
.... H J. Groep 'genieur, I•o,bu@ 289. In.mfon/Ln. 9300 

ODENDAA[. MW· Sindi K :f·kineee ]Ilgenieur. 1•08buR 4. Al/.inn, 
./ 

n 

DE ViliES G.8 . Croep Inge•ieur·Vetsp.eiding, Posbu. 288 

Bloern ....93(*) PAIL R. A ; Borough & F] c tr,i,al Engineer, r.0 BoK 2, Empangent 
DUPL.S]SC J :pu--, Ker,npt•n..20 

1'1:TER' A (} : Town Elccin .1 Engineer. P.O. Box 2 8, Gwelo. Dll P[,PSMIS G.C' .iunk Elektrot•gnies,Ht•ingenieur, Ponbus 
94 kniger•lur' 1740. Rhi•d••ia 

PIKE E B •ectrical Engmeer PO Box 561, Bethelehem, 97(N) DU PLOOYIP. Elet tr]Ill Mn.Incer. P O B. 45. Nelsprull. 1200 
PI.OWDEN D C. General Manager. Eleetri¢lty Department. P.0 blIPREEZDF I·••bu5]008•yl•[re,iJn(}51() 

LIC RAN I J.L Box 099, Johanneaburg = . Pogbu, 15. Brakpan. 11i«1 
PRE['OR]USDR 
PREI'l}RJUS E DE C E ektrot. e Stadgingen.eur }'mbua 110, 
P!1Ii heAIrrorn 2820 
PRETORI,13 J.W. Agit. Elektrieae Inge•Leur, Poabua 21 Ni,1. 1490 

•TTA K Ir Elek.,•nie,e 1ngrnii·,ir ·Pos* 25, HILLD.R .City ELectr,Litynewirtmpnt. PO Hi• 147, [Durb•n4000 

kee·rnHDshoop. SWA 91)20 

K. R 

KRF.RM 
RA'!TRY W.p Electrical En:ince P O Bra 8 St™nd. 7140 W F Prhn„ts•k ·2209. Otilwarong,} .10 

REYNEKE IM· Stad' Elektne• .ge•Leur· Posbu• 26. Winburg 
9420 
ROBSON KG· City b:]retrien, Engineer, P.O. Box 529, Eait Lend•n. LEIGH R A Arn # ger Electricity 5900 Dept. P.O. BOA 64• 

.N]HAN'FaURC 21>olD kUyH WG: Town Electrical En/neer, PO Box 76 Dlind. 3000 
LOL,W X A I.· Arn Elektrotegniese [I,Renieul. Posbu• 1'2 Pa,ir] 

S. 
M 

STRAUSS J.C.. Stad. Elekle. Ingenieu. Poebus 80, Sle'lurl 
....RE HA· A,st. Town 9570 Elecrital Eng„,eer. P(] Box 38 

T. :riprn,g•ng 143[) 
7%!CW! 1 1,[AME A 202 lic,11:an Street. Brooklyn. Pretoria 0002 

'[kHR• MU (:(,F. E.J.•Nd•Elektrieseingeniew, Pos/342, Mafekinv DER GAW· Pi,Ahus 80. Piketberg 7320 
8870 
PKN •'A'..ri: M,n. Ni,KI•lpt,p ]·,Pleur, ... 7. L,chtenburK. 
9740 
1/KNON Ge: ./8 Elektr:- Inimnieur. Pos}•]M ' 1}Al.KER liC.: Aggi Cir, 1'.Ii,ftneal Engineep. Eleelri•ity Houge, 

Vanderblilpark 1900 Mtinnd/E•eet, Capelown 8000 
TRAI IMANN E.P.E./. E]ecineal In%ineer, PO B.' 29 

1.adyKmith. /70 R. 

I'l RD.BUUL IF '1·11•iwn & Elertr ell El•,•ineer, P,0 Bo:, 35, Ver· RAL TENBACH G F ElektrieBe Ingenieur...u' 99, Kler'wi[* 
ern'ing 'WI ,!SO(• 

REICHERT WJ D/a Uniter,itelt [ngenieur. t·K Privaa¢sak 
U Rondebo•ch 7700 
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ABBIC[ATES/GEASSOSIZERIES ICOIT.1 ASSOC]ATE MEMBERS/ASSOSIAATLEDE (CONT I 

S. S 
SCHOLES E H Manager {Planning and Techn.cal) P O Box 699, K MA[,Le TR · Town Eleete,I[ E.ginee, P O Box 29. R e.dale, 
Jnhann„burg 2000 fa• 
SULTER /1 As' Electrial Engineer, POBD* 145 Ger.[Blon SMITH FH· Electrical Engineer, PO. Box 42, Despatch. 6:220 '4nn SWART T L ·Ele' e Ingenieur Pol- 10 Glenioe. 2930 
SURTEES E H Depuly Town En,ineer. P O Box 215, Bokiburg 
]48[1 

V VAN DERSCHYFFG W :Stad•ingenieul. Poebu88 Beth.] 20:11 
VAN ECHALKAK A.P. •t. Stad• Elekirieme Ingenieur. Po•bu• VAN ROOYEN H 16, D,)rps· I rworke 00 ElektrotegnipMe ln. 
286 Bloemfontein. 9300 n!.1 ' Mun..ite'lirk-16120 
VENTER OA: Adjunk Stads¢[ekl•tegnieme Ingenieur, Pcgb,18 9, 
*n 1980 W 

WHEELER DJ. Po•bus 13, Burgeradoip 5620 
W 
Wi 1.1,]AMS A H ' 82. Victii,in Rnad, Caggel d,] 11·, ST,ring„ 1!IBD 
WR!GLEY P.: Deputy Electrial Engineer. P O Boz 73, Saligbury. I. 
Rhnde,I KWi. El.AAR A C Hoon/]elarisi#n, Poibus®.Thabazitnbio380 

AASOCIATE MEMBERS/ASSOSUATIED' LOCAL AUTHORITIES'.....SLIKE BESTURE 

B. A 

BENNER M.J: St«di Elektrotegnle.e Ingenieur. Poebug 96• Loul: Adelaide C P 
Int£/10 Albenr•,1 '['14 
BOSCH D.M Stadi Ele]:triele Ingenieui, Poibug 21, Tarkaitad. Aliw•[North CP 
M:170 
BUISSET J A. Stadi Elektrotegnie@e 1%4enleur. Poebu, 34, Orkne¥, R 
282•i Barberton'rvl 

Beailfnrt Weg KP 
C Bedfardview Villngeeouncil 
CLAXTON HD: Electrwa] Engineer. P[} Box 71, Graa•·Re•net Bencini Til 
«9,1(} Bethal Tvl 

Bethlehem OVS 
n Bloemftate'OVS 
nAUTH W..] : Acting Flee·(rica' Rili•in,il'r, P 0 81,r 4••, Voll,Ani' Rnk•I•i,i,·T•I 
2471, Int./111/ /- 
DE BRUYN O D S,ad' Ele,((rie. /.nieur Po,bug 16. Willow· BriLkr•inT/1 
1,1nre •AD Rirri,14[Ii. KP 

*'1'14 
..{Ii!/KP 

G 
GOUSSARD P.J. Hoof elektri,i#n, Foibu, 20!8, K,]pmel, 9940 C 
GOW. 1. Electrical Foremal, P 0 Bax 15 Mn/tlele F. C.iua Cape T.•wn 
land 47:41) Carleti•lr T.1 
GREYLING / f· B · Elea,icai En,(ineer PO In! 48. Frm,·1(, 2*) CarminaTI 
GROvt C.R. Hoof Elek„81/1. Pumbu, 48 Harri-th. 9880 CereAKP 

Cradi•ek KIJ 
.. 
Hl'GO J G Eleetria] Engineer. P O Bo:, 51. Bred-orp 7280 D 
Hl'YSAME• GA· DM., Elekrriev Ingnieur, pr•hu824. Mi•ingu 1/ Aar K P 
1,790 ni, mii,;Tvl 

DI'wel.rl(]r,•()V.4 
Dundee Natal 
Durbal I.,[ 

JOOSTE PM· Ele•trisitclts},cheerbenmptr, P,•111,9 44. Me„sina E. 
(al . /.1 n.d rin C P 

F.denval'Tv] 
K. Empa•geni..I 
1<OBU' E R. Sennor E]eklrialen, Poibug 8 Pontmn•b• 8420 Frm r,1,1 T•1 

F•h,)M·i·]'.•It,al 
Eb•Cou• ha.[ 

LUE CP· Elektrie,0 Ingen:eur. Po,bu, 16. Kenhard¢ AcloO Evander . 

M 
McNIMARA ..... Electrical .. eet PO. Ba 21, Korn. 4960 F,•r••ille T•,1 
Mt.LDER JAC· Polbus 60 liketboig = Fort BeauforECP 
MYBURGH C ' Elektro..iese Ingenieur Prighu. 4 Kilrumniin .80 

C 
N ,•,q,r.. 
NEL JTF Stads Elektrie•e I. eU! P,•bug 23, IGngwilliamn •.ermi.ti n'M 
1,1.1 'ibl (;len¢*Na. 
N[EWI'l[;IN F Elec•rical Eni,ineer. PO Box 17, W©In·arani· (:,ihal,i•HWA 
Atn,1 ,!•A./ a.,don,Bal'I' 

G•aff·Reinel CP 
0 (;rahamsIown('P 
OPPFI{MAN [) J · Eleku.egrlngerileur. Pogb,194• SpminNg [•80 (:re,ti•/·IN- 

H. 
FAUEL P V.E Elektrieie [Mgenieur. Muni,lpaliteit, Maele. 8480 He dell*rg'['v, 
PREP. bJG Dopl,ingenieur. Posbus 24. Carolina 1188 He,•ninan(% 
FIFTERSE A C 'tekinrie Ingenieur. Poibu, 64, [£dybrand'. 9?45 Hi•vieR Nril!,1 
POLLOCK T. Elecuical Eng,ncer, P O Box J. 06:don, Bav 7150 
PRI'o. US P.[R ..4 ..rie. |14•eni-, .1./ . Vrv· I. 
burg 8600 ·I, hanne• borg'I'v] 
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K Q. 
KAI[am•KI QI,urnitnwn CP 
K•otmanQho/SWA 
Krmpl,in])ark'l·.1 
.in./r KI R. 
Kimhrrie'KP Rn,dfontrin T•I 

Ing.iliam5towr. CI' R.hard..4 Naa! 
KI rkwi)fid KP Rivprs// CP 

K[erks,j(ir# Rnberts,in CP 
Knvsma l. Rn,Klep[,[irl Tvl 
.&/0,)'Orlekwaland Rustenbu•Trl 
10-•ha CP 
Ko/,iesOVS S. 
Krii.•os¢•il OVS Saldanha KP 
KrugerEdor:ill bla•olburg OVS 
Kummau KP Somenet Easi CP 

EnmenetWesi CP 
•Pongs'Gl 

I»brand OVS SIJinflert,in Tvl 
Lad¥gmith Nat' Stanpr Na. Lichien... .KtflknbMch KF 
[kuLB Trichardt T,rl %1•fnntein Tvl 
[ydpn.... ..nd IF 

afok ing,KP T 
atat irl€ 0 Criekwaland 

ZEKE•EX 

TnrknAindKF 
n·rwl Thabazimb n 

everto Tzaneen T.·1 
Idde:burKKP 
iddelburgbl 
r,•i Hiver Natat 

U. 
'3CZ 

r.ME."" i KP U....Cl 
UmtaraTian@Ke, 

93 

Upingtor KI 
1.prliI .1 
wil•.lo Maial 

V igel l'/. Vanderbij]?ark T.. 
O Vereeliging .1 

Viren'roon 0/6 .endaa/ru OVS 
()rk,e) l'V[ Virglmn OVS 
(Hilwamng, 6/'A Volksrust'1•1 
()K•d:Dne,rn K. Vrybur, KP 

Vryhpid Natal 
P 
Paarl KP W. 
]Metern•.Iriuburg Nall W'ilvies Bay SWA 
rieter'blrg .1 Wn,moad Tvl 
Pirl Rctiefbl Welk,im OVS 
Prirt A frld CP We ling. I. 
Plirt Fli.i,hrth CP WilsiI]naria T41 
I)cirt•hepitone NAtal WinburgOVS 
P(19¢mn,.h ir'KI Windhoek«A 
Pulcheimirooml'vI Withank 'r,1 
P(ilgieteparusTvl wil.WirrTI 
Pret,inabl Wolmaran-d Tvl 
Peri Urban Areas Health /08rd. Pretoria Tri Wor.Le' 1.1 

AFF]L[ATE MEMBERS/GEAFFIL[EERDE LEDE 

A C 
Abprdare CAble, A frica Lid P O Box 494, Pon Ehzabrth 8000 Cli, C.•Tenbach Verster en De Vriea, Posbu„ 1•g, Bli,emii,nt„ 
Ad'IMS. Ripley & .. . 0 Box 31128, Breamfontein 2017 9'900 
AEG hlefunken /Ptv, Lid P.O. Box 10264 J©hanne@bu™2000 C.C .I. 1 S A ) 1. v) Ltd. Electrical 
AfrierirCaolesbd·PO B,™172.Vereenig.1990 Di-on. P O /0/ 1888 ./han 

negburg •000 
AleanA[uminiumorS A Ltd. PO Box.30.Johannes},urg•)0 
Allenue.8 A 'Pty/Ltd PO Box8168.Johannes.... Ca. & Walk. Chemical ./ .d· PO. Bo• 5500.,Juhu/%hilri: 
leaE[ectric,Ptvtd ..O Box€91.Pre-&0001 20•]0 

AgiffeCablealtd PO Box5244 Johanne;bur,200) Chrmil,IraPt¥)I,Id·PO Bo,[28720.Denv,22027 
B. Chl,in,tr Elf 4,1 KI••rage Co of S A. Ltd . P O, BoJ, 392G1. ilr•olev 
lidtrnden & .. P O Bax 464A J,Dhalne...20(10 20/ 

BRrlou.Rand LEd P O. B©K 4862. Johanne,burg 2000 Conradie DJLJ & Vennote: Raldgewe,•de El.kine,e Inge'leu. 
Bow:nan n..1 L id p O. Box 17/ Vereeni. ing 1930 Plibul ?011,(1roenk.........1 
13!,n Coiquhoun O Donnell & Parlners f Pt>) Ltd P O Box 11767. Con,[iuctionbc. 

3117 CO. IPty)1.td P.O. Box [0100 Biaamfontein Joha,in•bur®20[%] 

Bi,an Co]4ul,oun O'Donnell & Fartner8 10¢h Floor, Che]@ea Houge. Chnkiea[. Maughan· Bro- & Panner' PO. Be' 196. Port Ehz.· 
bethBOOD Spek,Avenue.Baliabur¥.Rhnc[0518 

Brni•h Ir•. Callender & (•bles of S.A Ltd P O Be4 2827. Jnh,InneE, Crompton Parkin5on I A /9. LId P O. Box 4236. Johanneil>ur, 
burg 20(k> 2000 
Brown!]ove'Or,al&,Ltd·PO Be,£10986.Jnhar.nrqhi]/2000 Cu.!Fng,nrer./+Il·PO .•2. Balbrid.Nata14014 
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Mniz & Mole]Lin P O Ki™ 81[)12 Branrnfrinim' 201, 
iFC WAI III}ob....:PO .... ,[©.In•q...2/I Metal Rolling & Tube Co P O B. i,9045, Brandey 2[Ila 

wett. ]al I Phrtne.: PO Box 35 JohAnni'bu. 2000 Midlnnd Equipment (Ply) I.ld P O. /0.580m Troyevi!109!AA 
Dulm™un Performed Line 1[irduct, S A. 1Pty) Lrd: 1•0 Ortman 
.. Pieter.•rz./. N. 
Du Toital I Partner,· P O Bn*/513, Prptnri' Mot N V. Nederlan.*che I<. abrieken: r O Box 4/ Por, E./beth 

moD 
E. 
Eberh•t MH.tin •Pt>) Ltd. P O 50:, 128. * Idt Park 2129 0 
Egaiuhe plantic· Conduit' 4/ty) Ltd. P. O "K 140 5.gly. Pretoria .alinIP'ty,Ltd: PO Bnx7647 IManne,burg.. 
ncol Osborn Samue. [lAD Ltd P O * 95619 Denver 2027 
Electrical Contraaors A-c + SA P.O Box % •hannesburg Ove A.p & p.tners: Con/lting/n/neers P.O. Bol l/3•, Johan· 
2080 nosbul J[*]0 
Ele........... al,0 Ltd p 0, 90.570, Ben,ini 1900 
EMAG El,„:tnea] Engineerin,1 ,Pt,4 Ltd P O Box 27129. Ben-e P. 
2011 Philips 1.i':hung Coip. S.A fIty, Ltd: P.O. Box 7148..lohan-burg 
En field C ables S.A. 4 Fly) Ltd ..0. 30* 528@, Joh•nne•burg 2000 

l'h<,•ware•Plv•Ltd:[DO *391 SpfingAIMO 
Powerlite Efectrical Whole:'le.'Ptl Ltd: P.O. BDX 1002, Pretoria 

Farad (pty) Ltd: p O Bo• 31220•Braamfonte•• 2/7 ol,)1 
Fuch•Elettrical Indu,irie, Irly) Lid P.0 Box :4788, Alrode 1481 Procen Contml 'AtrLment•110nh i'Pivi Ltd P O Box 5912, •ha•· 
]Num/,p[,anced A. fpty, I.te P. O. Box851, /netown 88(10 neg' INN» 

I. R 
. /. A.E 1 of' A f['ty' ld P O. 13- 240£ Johnnre...2000 Repilh] r Power & Cnin,riliniligi, Ch I Ply, Ltd P O Re• 6440. 
G R.C Puwer Dist,ibution U"i Ltd Private Ba, 1028. Ven,ini 1500 ·[i•h•rine,@burg 2{)[)0 
(1 E.C power Di,tribution Ltd· P O B. 13024. Knight, 1413 le-it*Le•Ltd: I'O Boz,02, Johannesbur,2000 

Rev.>lie& C. Ltd I O Ed™ 1.975, R. liabury. Rhode,ia 
H. Rev/leP=„8.A *Pry)liffl PO •8080,Elandsf*Irin 1406 
HaNcke.Sher/Abb·PO BoN'74.premri/8(ni Riweigo.8 ..9/d· P O In. 27189'Benroge. 2011 
Haggle Itand [.td: P O 1&•1X *•1,7•, C. nd 2022 
Hain G R. iptv} Ltd 1'.O Box,9124. Ri™etter.ville 21/ I. 
Hawker 4Lddldey Eleanc ATW fpty, Ltd. P.O. Box 417, Roode- S A Nationallommitteeon!111mination P.O....90,Preturia{001 

.*h/ables S.A Ltd ..O. Bo]:2882. Johanne81,urgal]00 
Heine.•ElecirieS.A Lid PO B•.,Bram].2018 Slern//8 S A , IN/) 1.1. P O Bo• 169:1, Johannesbul 2000 
Ho:]eywe] [ Automation ..1 Ltd . P O. Box 28. Crown MineD 2026 K,iVE'r • tt i Lid· P O B ..•090, Johannesbuig 2000 
Hubert ....i./ Co Ltd· P O Bal 1388,Johan.14 I 2/ . ..... ric'ifSA 'Pty)Ltd PO,Bo:,7D05 Johanne6burg01{X] 

M'11]th Wales Electric 41'ly, Ltd 1'.0. Box 426. Kempton Ark 1620 
M 144]m e Mining Eq,lipment */ Ltd P.O. Box 1039, Johannesburg 
21]Al 

]•rA·Red Inapection Servic,§: PO, Box 9181. johannesburg 20[© Stilne A. mc./.I.td P.O. EN.50•92 -:id./21. 
Eulzer Rmg. SA Ltd: P O Box SJO, Ji)hunnesfu]/ 2«n 

.· Muperrt·lai.id P O. [I.,x ·31186, Bralinifume,wi:K}I7 
1./.„. A.PO Box 4814, Cape Town /78 Iwuele,nit (Pivi I./ I.O. 130'€444. Johanne'l.' 2000 

r=/ ntey [»tel>,lan Ciardner & An•ey: 27B 0!tford Streel. Ea@t ['] nin ./·.ting 'A /4/ L.d. p O ./ 1 307 i. In..5,1. 2012 
indon IM 5201 9011¢h .Africa f.• Ltd, P.O. BE]x ][MIn,.Inhiinn,mhurl: 2000 

U 
- 

UnipinnIP.W PO. Box7259. Johannesbur,2000 
l's•C,1.> 1/t•,1.t. PO A,)1448 V.r/niging.94$0 Lenning El•tric a'tyl Ltd· P O. BoK •180, E[@bilig 1407 

Vaial'*ts *Ild P.O.I.*7.North#2119 
arAia G H & Vennote Ff,91•18 1789. Pi-in Onfil VanMN,prka D en(:en©Le Z:3:Z i'nibu•80645, Randburg2120 
anhinusen & Cdli Ay> Ltd. r O Box 469. Jobanneubur: MOO 
arthinuBen Harold & Co 'Pty) Lo: PO Box 469 Johannesburg W 

W;10,11]iatrib Utor '. 1 0. Br• 481, Joh.•Lle..g 20()0 
Ma.(hinu-,1. H Lld·P O Blu, 26664. Denver. 20• Wllrdle & Simp,on p O Box 15079. Pi iii Elizulie[}i 6[]1•1 
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•i••1•*(•• 600/1000V-ondergrondse kabels 
nou in Suid-Afrika vervaardig 

Na die fenomenale welslae wai hierdie kabels 2, Kruisgekoppeld, polizzlen - n sMK 
in die VSA behaal het, het verskeie taai en hoogs skuurbestande i,olage. Dit 
Suid-Afrikaanse muliisipaliteite ook die hitteverharde materia,1 hit 'n 
voordele van Usko Kabel- temper/tuur-Intwerplerm/0 
maatskappy se eksklusiewe van 90°C vrr normale werking, 
Triple Ebalumlmumallooi in en dus'n hoer stroomaanslag 
die Amerikaanse tipe kabel vir gewone en korts luitstrome. 
ontdek. Mecras 90 /6 sennfwakappy,inde vandie •• 3. Die ge,legde enkelaar 
grootste elektrisiteits oor konstruksie gec n ligte, 

4 7<, buigharekabel„/somil& 
VSA gebruik nou diltipe kabel installeer,las en afheg dat 
vir ondergrondse laag installeerty d drasties besnoel 
spanningsverspreiding. word. 

Triple I#kabel bied : 4, 'n Aanvanklike koste 
I. Stri,ggele;di: uan T:pie besparing van tot 40% 
£'lloo: met 'n uirmuntende vergeleke met standaard 
verlenging-tot-sterkie- koperkabels. 
verhouding wat groter Usk„ Kabelmaarskappy ib die 
bulgbaarheid gee. Dit het'n alkenvervaardiger en 
lae kruiptempo wai hierdie 080<0 -verspreider van kabels met · 
allooi goed laft presteer in Triple HEallooi in Suid-Afrika. 
d ruklaste. Met '11 temperatuur Bet of skryf aan USKO vir 
stabiliteit van tot 250'C, behou verdere inligtlng en vir 
die allooi sy eienskappe selfs volledige tegniesc raad en 
na kwaai oorbelading. Triple hutp 
1??allooi bied dus'n hoogs 
betroubare alternatief vir 

us,<a KAS'LMAA,T.KAPPY 

kop¢rgeteiers teen liansierilik E.COMa....., 
POSRUS 48 IE REENIZING laer koste. Telefoon 41211 

.71.48/ 
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Through the years 
4th the sign of excellence. 

We do everything 
we can at Shell 
to makeoursign 
stand for excellence. 
In the 

SHELL products we 
bring you, in the 
service we giveyou. 

With new ideas, 
SHELL newways to 

4\//5, the sureness of 

NEW IDEAS prove Shell. 

FOA IN ACTION • 
*,u can be sure of Shell 

';p•,ilk "1> I<Li•lptii].ie i.r. B.k. 
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When power takes a different direction 91 need the right switchgear·transformers. 
Elrc•ric power is I h,i,•9 . ' -4 / ...•:*;• .4 ¢kv• el.diJIN ic6earch #* 
(hly,fl·lbpr©perlycll,1-d I nient p,gran]Ine 1,1 keep pace wi[k 

and tfun.lunned. DLmient volt- 1 malenal a.Ivan- M,-l*WJllMII . mi.dern re(h,Mal amd . 

=Li• Wholb be,·er qi]&[ified I r- fral,17//Aupri,J]til/%,11/ 
der•r,]Li'· Uu' 8*GEC 'We• 4 .VA -3 ... - S•]21 lr•nh 

••l Triburia?WiTh[he fullbak- J#117- firmel-limpl.['lud ./[rei ..3,•r 

ing of the FIC £ roup, GFC ):lli/9. andou'LI,101. 
Iciwer DisEributIin can gipI,ly 4/ll/9 GEC POWER DISTRIBUTION(PTY)[TD 
bwiTchge,ir nnE[ tran·.ion•11:rs ti, 4'I Using power better. 
alecte=linrhpower'irld A#&SOCTHAERBAG•OUPCOMPANY 

AirA,1•2••&*•J. 



Photornetric 
Laboratories 

-2-•00**'- 

dilll· 1 1111 11 11'» i. 

• 1 'j 1 0 
1111-El Al • 

-> 4.- 

To improve our overall services to customers and to set a seal of raliabilitv upon the photometric 
data /2 putilish, wa haie now consmicted our own Lighung Laboratories in the Repliblic. 
Vis-lors are welcome. 

Phoswale HILLS ROAD EXT., SELECTION PARK, 
INDUSTRIAL SITES. SPRINGS, Transvaal 
TEL. 56-2054,563122 P.O. BOX 391, SPRINGS 

C PTY] LTO. 


