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The ever increasing 
Power Demand. 

IlkE %!2 Nl(lid U. 

I 

•O 2 3@&/ f 

• 8 0 I 

<a.ae • _ ' 4 r- 
00 

4 I 
qi C 

. 00 

Everybody requires more and more povier works. apan from transmming energy. serve as 
Consequently, le peak loads of generanor, a carne• for the control impulses 
Iransmisgi•n and diqtribution sYsterrs increase. Zellwager Ripple Cortrol also opens many other 
The Supplv Authirities want to satigfy everybod¥ fields. such /5 ealling-up maintenarce st:aff. fire 
wllich rreans switching as many applinces as brlgades. and allows centrailsed control of traffic 
possible ·off' durrg peak parlods and restoring signs and signals street and shop indow light- 
me supply during off peak /finds Thi m where ing etc 
the Zillweger R,/pie Control comes in Ze weger I re of the world'& Mading man u 

Ripple Con,rol isa means by wn,ch numerous facturers of RIpple Control Eq.Jipmorlt Zellweger 
independent switchIng operatlons at different [qulpmant has been used to reduce electric 
points are controlled througho;.1 the nep,vork from power peaks ln Europe and all over the wor,d 
one central control point Audio.frequency im. for mO,0 than 25 years Wo/Jo you like to know 
pulses superimposed upon the mains voltage. are more about Cur Rippie Ccntrol Systems' Our 
used as acon,rol medium Theexisting powernet- experts willie happy m advise You 0121/E 

•'Elb 41 
7ellwegef Uster IM CH ·8610 Uster/Switzerland 

Sole Agents In Southern Africa: , 
Farad Pty L:d 5 Zambes, Road, En·marentia/South Africa 2001 -Tel 4'-44 46 
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k By courtesy of Potchefstroom Municipalitv 
To ensure that our products comply with the particular 

specification • 

concerned and to set a seal of reliability upon the data we publish 
we have constructed our own Lighting Laboratories in Springs. 
auality controls as well as design and development of lighting 
equipment are some of the Laboratory functions. Visitors are welcome. 

Phosware HILLS ROAD EXT., SELECTION PARK, /%0 
INDUSTRIAL SITES, SPRINGS, Trans'vaal 
TEL. 56-2054,56·3122 P.O. BOX 391, SPRINGS #- 

1560 
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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-h 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 

IR <.5/3.67 SABS-merk 
\ 8-,/ aanvaar as bewys 

dat'n produk aan bepaalde standaardspesifikasies 
voldoen. 
Dit is maar een voordeel van die SABS- 
merkskema. Kom gesels ofskryfvandag nog en 
ons sal u vertel van al die ander voordele. 

1 64 L Merk van gehalte 
• Rig u navrae aan dic Dirckleur-genera/, SARS, Privaa'•ak X]gr, Pretoria. 
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tlial cries-crns' Iht Itngth 

• high voltage . 4 h,eadih /'Sou,h Africa. 
E::com i,se then 40 doi 

insulators the R:•Hways ande·otintluw 
other electrical „ndertakings. 

laugh at lightning 'Arrn„uilighl' in,ulati.rs 
ari· in,ide in Smith Afric.1. I 

·ARMOUR I.IGHT' 7 
TOI]Gl]ENED 

GLASh INSULATORS 

E.Li irs ' Mr O J Breaks./. 
reprssenling Pi•kin@ton *•heis Limited. 

Jf' dinnesbul 70../4 Likert' 62 Mar'ha I Slree. 
PO .*61206 Marshal!10*3 210/ 

Mad• bv Phone 834-Icnl 
Pilking·on 3/•hers (SA '.ty) L. Cape Tavn P O Box 438 Cape Town. 8000 
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"Because engineers 
needengineers. 

Hubert Davies 

Engineering 
Supply Company 

(Pty.)Ltd•' 
Were new A 5¢re·irnlini·[l 1;141 moving oporation Our 

businessi50™p,31yyou! el,grien,-g noeds -TP 'urproducn 
and,(now how @ExaL,Mewe'iser,vil-% flisiand fi•irmasi. w. 
know how la onsore yo•, gilt thu bost 0.1 01 the aquipmer,1 we 
ha,idle 

Ouiphilosophy,Bsimple Lead,he fieldintechnclog¥.pul 
tonether the boil ranne or prodwis available and emplov 
peoplew.Inwwhartiley' reralkingabowi 

Ta 'li thismeans,1/ onothing Professional engineering 
ser•ice And·haiswhaI.ervengineer•ants 
Gelling 4, vili is no prohlom we have Ihe widest distilbulion 
network will nur©,•int,inchos in all ma•Or centleA ¢h.(ilign,ju' 
the£ount,y 

Geithepl:t'.7 
We''Ihig And keen 
And if we can'i ksep ¥our b. ness roll,ril we 11 edt uJ, 

hard hats 

Streamlined forthe 80's 

Hubert Davies • ENGINEERING SUPPLY CO.- 
p,0. DOX 1386, JOHANNESBURG. 2000 TEL: 36·2511 
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/KNER,". 1 1}1'1'IR EXMt'TIVE COUNCIL 
AI,GRMENE RED/,K'TFUR 11[TVOERVIDElAAD 

Irm,lir .= der W. h 
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'le Assounne, i f Munli pri Electrk·14 1171'ier tking4 of S©,(h Alia K r R ..O - Arng'wePre•([eni 
Dit Vete']Kirg van Mun .Liiale Flek·nsiteit.indememir• van Suid· - Pr.iden, Elect 'Fa. [.ondel, 
Afr•Kn P.J R,ie. 

1 K ':nAhhien IFFICES - KANTORE - 8.ingl 
mil I de K,,ck P••1• hrAI", in 

Volle.kNebo• 611 .ilk.kn• Bui d•ng [li.HG. Kiplin, E•, 1.indon 
M**176, Markei Htreet 
. t...11 
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201'1 

ADVERTISING - ADVERTENSIER 

I. 771 
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PRINTERS - DRUKKERS 

W 1•Ii Rorn'ird 
Ki•,•p•rn•Le Per I I) li•/r' 

M,]1·1,4Trant •24, MarkeI St•ee: D H F' r D,lrl,Al 
Wn!,11 
l'HETOR]A 
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A.1 i d 14,/ KIL,Ir.flii. 
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K I R, I. cil - CappER•·er,·/Il·K. Rid C 4 14••rn,nu - S. I. 

4,3 'h *r 

:4 

M•y j dr C. MA, Mi r K.1 Rei.1,9 

MAY - MEI ]L,71 

1N THIS INSCE - 11'. l[!El{DIN LITAWF 

'Al'Lili ./·/1 /141· / 1 ]• I.]Ii Hol·.\Ii '•1 - I VA/1/1 I I,l I . Il Il I Ill I 'l I•:I ,1 11 . ER{)0•1111'K KER» ' I I 11' 
....i 'I·lilli 'Ill).I•Il li ...!-Dik PRAK 1. dlir 1. /14(11 ' 1.1 111/F 

I.-·• 1*)El i 1• 4, 11 1- . 

14/deur P. }hut,1, 6 1.0, MIl l 1 1 11 ' Bl'LE. 1,9 89 
[Il. Ii, Al/I'l]-Il - I ' -11· ' i·. ADVE' 
Ii I 1-1.1 I . 

V'dED 1.On KNMIE VI,14,?1(:'I INGN MEI ·978 5 



MOTOR CONTROL AND 
SWITCHGEAR. FROM 
KLOCKNER-MOELLER. 

Only Klockner-Moeller 
has*branches each offering 

6 
4 8 design office •comprehensive stores Jassembly workshops 

*h' /9.- 1 

4f 

and this each custom d Fac hc control panelsand special indivi· 
reqlirements dua starteis, car, hedone more 

Unique plan Can Thalis why Klockner·Moeller has efficiently brancheslocated 

work for you ! GL: ches'Eachincludinga 5'ralegicallyclose to ourcusionnars 
I of'lce, comprehensive Ourbanchesare equippedte 

stores an agemblyworkshooas handlelobsof alls,yes 
ThedeS,gnandasin.bl¥of wellasasales-office So drop right in And see why our 
motor control cenlresand distribu· We feel that ··c u mo m work ' such uniqi,ecustorner-service 
tion boards. is custom work- asthe building of motor coitrol concept worksso well. 
everyprojectisfailoredtomee' centre 5. Mistilbullori bords, We'/loverotellyoum/reaboutiiI 

• KLOCKNER-MOEILER 
H,•d DInul-...ry 
i o ... ,•p,/9 Paik /A 
Tran.i,al 1420 t .-gli·•· I ' 

{South Africa) (Pty) Te,®p401*9=7 Ltd 1,•m C•*lan. 
T.le. 8 ./ 

V•Dh-em.„-B.•„ch„ \y,re'l:.9,1.1/ 
• MOTOR CONTROL AND SWITCHGEAR 

JA9,9,le£oi,in Ea:sl #si •ni Sou,h 
.. To•r Ourl)An ./ lili'••th 

MR/dox .1/ 6/1 

u ..1]./ C.:VENT[O>·10!10/FE]/;K MAY 197' 



PROCEEDINGS 6 4 k VERRIGTINGE 
6TH TECHNICAL MEETING 6DE TEGNIESEC VERGADER[NG 

12-13 MAY 1976 12-13 MEt 1976 

DS. P.J. VENTER HET DIE VERRIGTINGE GEOPEN MET 

SKRIFLESING EN GEBED 

TABLE OF ATrIENDANCE - TABEL VAN BYWONING 

Hi,nora•• Mem]*r' 2 Erri•dr 
{.Ilrgth 

&#I"A . */•fliT!1 
1 (i[·.1.... 

AN•iriiI( MemlirrR 9 A'·,'Ii...I]ed' 
Lic/!Auth/Mtie• I l.*//Be. i. 

Or.•*$ 16 ...BB 
Aft[illares 84 Ceaff lieerde• 

1.n/v V :Ilor: 57 Dfireahesoelte. 
947 

4*i,s 22 V[·rs•ining,: 

n]1< I'RE•,]DENT, MNR EtrGENE PRETORIUS, hel a die aanwe*lge, har:hk ve-welk,in 'n spe.icile •,inrd van wl|«lin N Lirip il,·Ii 
Roadsbd A V Con brink, Burlfentepier van Ruilenbur. 

MI.Fllij:-.1 

VII; Mi,r /joi?me 4 0,1 der H oit (24 4retor,4 mip / /n, Prequir 1.9.. Jh·mdem m dip VME' J 'U ncind, h ·,4 ,• h (61 *et 'mi 
d•Rd·: (tedie bve<inhinul verweth€lm. Sy ARbe•e die Burgemeester,<In Rummbuu. Rd!. Andiv ('limbi,I,8 miw Kili RebM„1, € 4,1,„ 

#re,„ Arsident en di PJ Venter 
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Whenthe callis 
for cables, 

A m g 11 

. 902 4 
Specify 

Scottish Cables 
MiI'llficturirMon'+r, Ri.bli'rand tliri,ughour ,}li· Rquihlic in 
" harropluqi,c Inwi,kired,lhk' Mine./.•r' "uhji, Haliegand 
.cul.,1, Cables ./ 1/ ./rn·ion G©vernrn . n,LI| r,/r' 

SCOTTISH CABLES (SA) LTD WNi 
BOX 188 · PIETERMARITZeURG I NATAL 
MA·JU•AtiUREASOFPAP[A AuBBEAANDTHERMOPiASTICINSUWEDCABLES 

He,i•OrficoandWb•r Be•18• Piului IrJINburn Pho,821621 Juii-ile* 
0'linn q• 2•2 Pk ne 21 82•: S•1•1 Off,- al Lrbm * T-9 
Ago M in /1 -r P.iii. 0[ Suu,hur, A· ica Bill gli In6ul,Illd C•Ily Idu/4 C'bul 
.:viliy Ahnco a Eve.JELe,Ie,•.F-,4Le•,11 Bol•.,il,i 

8 Aldl·'1' COP·VENT]••'< 1 I«* KE[JIN(;• MA'r ,(A, 



VERWELKOMING DEUR RY AOBARIE DIE BURGEMEESTER 
]MADRI.11' A V COMBRINK 

Mr l'rp41,!pnI dele:,11(!9 'll,C| .th• 
Rili·elibul'x IS indeed privileged to welcome the ..ioei•tirin < 1 Mu 

n cipall F ...icitv Under /krls / S A i. this our 2/d eld'/t to,/ af 
the Tra,-11.11 

El€c Ti, IvIodaY Ili.'innli•{ilv· iturrn€16! lirp©rt-·v w]L'r[·[ill 

Link, m internanianl Inte-.tin (he generating rkere' 0,1.3 m 
*cherne* Ike Caborrn Bnaa and the 1<unene for ix•mple. In which 
.imil•,t Men.hip /1/1 ..ullinterest have been built between r. 
tion. 41 the ad•antage,il noi•h},curM and ni.rg€lves 

Eup. . electricitv m nelghbourg lik[• Le@,thn Swii.iliund Find 
11.Wre hDrn®Innds i iii vital -rest lothim anc ioUS. valu•ble in the 
pm•e. ot h tli.d i. br.dgeM a interdependabal.ty· and scul·• relation' 

mero•,s te ...[ dev€ [opmeli 
ihr....lie veur. *rade it. u!#bleen"tribil·ion.the up 
Kracir K of . inorniabl, developmen™ alwi gene. 1 living Miandird@ 
wN<·li t.*t into mic iiI the mom impfirlitni achievornrn!. 01 mon 

In thi prnceal. Mr Preside/' the ./.Ir•] knewhinV '11!llitv 8/d 
abil/f le engineerean•int be ovegresqi. 

.Ill ih. nuricipn| eli[·0 ell enginerilind, him•elf r. I. evon 
grporeranfl liniQue 9rherral oppi r unin' liura-de•Lriply(it human 
jind engince]. 'Perwrer in de,elnping,ir[1 9en'ing Ihi' Inmmunitv 
8,4 in creaing the circumm,Inc09 and Strni,Aphere • ner.Ksnry in uti 
li,i 'Ii: ]Inculedge in bili d nK a 1. Ppv a·11 contonl cilimn 

The Iinal lable .r,·lec4 nlan elearioll clig,neers depa,Tn,Int might 
not al'au be appm,]ated 1,9.J.hn Cirizen. becaliEe he invarah.y"kes 
it fti"rn/led IS n mw41 in [1 i luncti•nting nf hin corrmereinl ,•nde/a· 
king,inch,*,•ehold appliarce• 

In [he id)·ence 01 cle,·M,al pu•irr •ipplv. hp all c· a N./1 -eall 
wit• volen, en,ki,m regaiding h. local »·er,irnent a,d electrical en· 
.1//r// dr,•0rlinet' 

Hi,man ni,d te,hnic,Il Inill,res are 4Li-*th [ommi,n 10 ·Inlin Oil,ion 
1,0, biL• I hel Ns api'lieq N evet) 1) ndy iii I himielt he •'1'4 it as .ii 
win cni'ligh h. necome agglii·.ive If .1 .wn righi in•,1 lin• 

I'li,Apathi,log• id clinruc·•rapplieg f irmnalet> ©nly fi•th? unedli 
caled i >r di™vnrult /,icivi'ized. whiria* the r. ajorit> m people appe· 
all.• Ird ... tril ...... fir .rvic- r ndered 

1 /, idd -hurfure ]J. 1, r.le .rie 'f this liporminity iii i IinveY nur 
.ireme!)reiation M. u-the ·,eN,>1© behind nuroli,c ricily.1> - 

U]r 'he er,nipe·Int •lid reRpim•i!,le I. in whil .u •erve mic CILe' 
n,d Int!21™ 

A .gbee 2*.· A• Burgemeeler h ,ed·ute gehou w,•c dal op Su.d ·Afrillaanse bodemin de kne. 
Van 12 (kll) rle,rn,wi r .....wek w.irtl en d. dil ..T as die lit·. Rdi .1.V. Cumbri'/ 
wm d B ininte elektriese kratprodiikMLe Val[ d'e k•ni,i,ent van Affrka 
•e.lernu·•w•ro.k da:••sef nie,™dieg,»trnnvi,rKvandie werk,aam· 
liede van d* ple KIr CSe irKerieur, lar Hilid Afrika MIR E 'E l'. PRETOR]/* fPre.14,111) 14,1ir £]lirlili rrn" clic 

Onder herdle *wo•king,m,lallaile.tel die hidra·el€kirirte iKeml Ru•Mimer(n linie dankir · Irihe verwellwminK Ekw rok nan DM 

14 1 r H.1 Venvier<Idan il die itium turbine i'pwekking bi Kril.al Vpntern lisie, fi!/Le (ltit Liurnidle.eri,Minge •eap• he· meI +ii 
11 ,· I'l.te van n . lori '% n lie ......frond le*i·•Re]• <ebed 

Ill i•dim dai ell¢e. A. burgermet [-t:·4 Ken. •neem vnr dieelek· U.de.,..' M· D. u L. we ki in im an4 •errigth,06 bv . w•n Ii'· 
tie•e n./.ir.enhude. ted.. Ked€wer'BOok hul gr=Re '*· lani ?ps•uttglaviri.na£,ruhki. 'INN0lrgra•WINierid•'4!dwheJe' 
*e N · die 'ii,Iwikkelin• van or.4 •ad•rlanc.. 11Ae Inel £•. mirt we•. in•n•ek weet u isbalobengemenernekie•· 

Kimdil n., L> die ver•k•ffiL*van»rdle'.*]ikenlande· Il ilir f|.11 i, 11/1 ti,t i n Iii•1 Le.I,mige -Im ni,11 Li,14 Ii]| wl•e, 
IiI, dan het die muniMil)•le elekiriese in•inieur 'l le,ue nandeel d..r Hier ] 118 n ]>unr nanK,ind,ging, menere 
in Get/le•·/w•ili./.4 dirdit vitrilltentii,liti tienote,limlhebot.cm 

Wn. 1, di" le d,w:' h.¢ rre, die el.....1 14/ e. 1)ell:it'r' I,an ellk i4l,Ii•el 1 prealinehal Lir ril/t, 1/.ve re.them. IndpleaA. the•e. 
t•]e•eer,e,410/81,•i.,adetoegew„'pukenni: .di•ri, 481)Innningen 1# :en•enie - Kin,kng i. pndlihited in tne ('imfe·eiwe Hall and al. i 
t.#r verimf .die .......telling [Ma•,al ann'r in...1,/1,6 

Mel cle weield •e,ihekrl,IN ,%ta·,•er *alon,metler,¥d IneertAe There air -rre ihongo. in A ·irogrninme i M the Agenda On Ihe 

... .r. ip e./.' i ./le 'i i iw tewri, fir,1 ·in• Aill ,·,i.ti,·01™ rk·hut [hel•,)11(im f,!the•I.Kedih,iLb,1•in 
lid(laitk lili' / i . land ge,ee 1 - met O R gri,0, uraan·. 91,enki,•,1. ....(inthepaperol'Mr H'/.Il»Mr Ad..Ind/•In·,it.Iii. 

neir•lne er·. '.i Jeit Aal hul le,11 t,it die oniwikkeling van hi. ek Mr, L[Bmwi•prese•il·,ir Lmul,m Heliatlendinncinference,)0(11. 
t"leeke,Ii' i,m .8/ i,11% ./fte, 1.wredlgend te Inn :Id,•r. in tribillion,•hle#.Mr :H H•wkeswal.Richard,Ban.I•tand 

in for Mr Adam . •ir'nc .gr Elektrio e Inelie. On Ii",2, ci '4€ sec['rd irein' •a•• ··diN 'i-M , 0 Desniel-•taande hit [in, van Sv Edele die Minwer ran Ekfini• p,!per litlrall [f •4'Jall 

inihe Sakekerlil,N ge,Lrem {ill '11'.i Inet Ke-de .irdee[ elektri•Reit 'I .*·ating 'In lie I.'prek.,1 .·i ilie refer.t ·[·hi• item /,11 
gur•/=el 'bluil,derhabve.· hic,ile le-..iddel 001, vi f i•ni ('nininenrr,11 11 -*' 

r'here i. nlli) .L •ligh, Unr,NE •In ')El•€ 2 Mr A.in w.11 del.ver h' 
Ge.141[·a•Ki•rilir,141• dil I.hhle,dhegrix:•everaniuLMIrdeliketaa' I.,*rhefore hinch Inte-a and he /·i][ c.hminence duings• / appail 

wa[ [i•*:,kilk toevertrou.. Ban u - die pril el.iee ing.·niciin vaq 1-ek lih45!ird-L,411,•litie-rrwill'Nimm.nreirnmed™lek 
K.A en Ithixie•e * lunih Dir !• u i,nA Ne:%4il Ma, i,in 1318(1 p!48'ind i ., hplied,g 

F.k wil nirl ...ymoedikheid liame•a][emill,9,pal!..wru. inii,i,·tlik (|0,••ii,Ji Ve•er*I'•gl, 48[ im 'inKeveer 16®0 }•dien * 
(11.4.wrgoe 11•i.ful "dathirrdielliakt•evirtrn.1 ' In JIN,cie inen F.khet verskfirinpoli•2,r.K 'an/,•f name:. . voluend' 11•ki•ue. 
4. I. !1klll/ ir„ Ill|•en bil-lik me•,er,% L,urdi. tnak n•e• |•,ar Couni Il,ir R . Kirlil. 01 En'i 1., r.,in / 111, a. all • t ,>.'u prid>/1>1> 
..1, h ./0 i.le i·,91 un. 18. 1. behnre. s.ri,11 1,11 met grool •erant knowk in|,rul,4[imhaling.1 .ampu·ated:li•rtl.n'erle D,Jr 
./il,khric! •al hi•nteer· 

Nairen* dle SM,I•rad •an kil.·enburg m•· Ii-,drfi riank nni• A l,1 I f •i'« thrber wn.1 1% in HI .xerlard W ntteng 1/ fu ieral of 
innr F.mile flp V]thrri en.b de,nir•.ement ur hul })>drill' en .rlillin• "il 4% mi 'her 'in Hennie 1/re>er hil i nlang' „nk n lid vi die 'bhue 
die •uk.e. • iwi £,itrdle k in./ T€nre'Jiti• v.]rile VereniK.latuil (:iemi,r.i:ii >a.,dien*Ketreeliet. 

Ek/,1 ,/i'.in· ili,2ii•RillumekDn¢fe•enverblyfunlus·enburg Me.* B rk Hi>we, Adms, 'Level'M Alterlds:o. all lenderrd liwi f 
1,•rwei. en.irlrill {:al u 'lkeer ./ml ke woidee| hier,ii . i *i,0 1'1'ail•i Kleniligneri I w wr an ./,i wilh Ini•inehh. 

Di' Li ./ Ii .gri.•unin (im le,die edi Te,mie.e Veriad,•rill'·an 'i 
Ver'll:in, ':r, Muni.,pale E[ektri'.le,"ind leming.,iptelik g. T Iii w aill Il]Hir M• '1]le.. in Ah[ft- 2 n. Mr J.. Morri.(iii Ii• lead 
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Making our preciousesources of eleclrical energy be„ rich fruit. 
In Durlactories. In our mines. On ourassembly lines. In our homes and /fices. 

Ayclilfe cables Reaching productively into every branch of ou, 
national p•osperity. 

Aycliffe Cables Ltd. 
Eden™e,Tiansvaal Telegiam• ·Ayelille PO 80••244,eohanre=buig 2000 1•luplier'.SG 131&9 
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LEDEFORUM MEMBERS' FORUM 

A VIlE WAT IORIESTAIN HET VAN ,973 KONVENSIE A QUen'IONS STANDING OVFR FROM 1" CONVENTION 
VHAAS BLIERTION 

1 lans ./ die Bed,m...re.*leiniecle.nital'Inglar.'r. '/ 1/ 1 Al?re.entth,WiringRiguatilingdllotallowtheingtallatlnn•. 
'. backamer l iog Kedefireer) toe nie sels 11 Liaardlekbeve.1.. *let ir n hnthi.inm ins drrined) evenihough earth le'age 
nnu veri'llend In 'n K<imbuis ofwaskannerword '/ 901• egle, h.line prnter'ianknowe,impu.(iry In Al,ilehenor|aund•as•Moul· 
' meier van nk.ar .....i as di: deur'naard]Dkrele ....g let i. however nlkwid will,L. 9 me:re of a tap tf protected by In 
i•uni Mii,%1 11,1•,1,-willsil,Nli•,1•T,Qi•re vnnqnk•,•inlici,11•nierinir eaMI, Irixage reta¥ Shnuld theregulaimn*regardiaN gorke nu.I 
li•Ligewy,Lig wi,f<• 1, 1/ },111 '" t./ •/ ame·,0 rd, 

2 Dit 1,1,• dat i. in . ·Afrika Iwee ./1.]i 'ir ne,ilria],arc,]ng 2 It w ./.femthatin....h A r.' we havetwo./st... If le'll[ 
hri, .immni,{e liorsienit:,yowerhode ver,1, dat •le neutrall bv dir 44 9©re b®p|V GUIhriritieq require the net t™11·•he r•hed 
vi'pbr e™epereel./.dwordenanderweernie Ditve-crki. I r.nqumel'/ prent/es, ither. di, ruit Thli eonfues i·Int.Cte,9 
triikkugendevr•wnwegeste of derie ip'nitelqe•wrreu and Ihe queMcion 1, asked whethe, 8 8•item of 'Willial eorthing 
* ing Ke•tenda,irdiaeer ni<]el word nie Wat '; die vii,dele ihimirl lot be vandallied In Whai 're the advRntages d Eithei 
-n enigeen van die •te|•r|g snox d[, del- ver,killend€ ve,]enin.i• qv,trins rexp€rienced hi• va-Inili Nuppl', authnrilic• 
iwerhede i ndervirid *0 

COOD HOPE BRANCH 
TAK GOE.loop N .1 'wmber,r :.f ·le Aller' Kil c ni,der ./. lie compids... in 

. Ide v./ die V.renigin:·dat d.everp[ le ing.'lieling van 'Ird 41.]llulkin a tarth [•akige relayi, 2, required in rerenl amend· 
|A:re r . 9,™ ilt' m die ionMstew·.ig n• val die Standaard Regull mrn[/ to the Standard Mi. lalict' fur tie W.ing of .emises 
hlr%4 vii die Bedia|ing van Porgele verei' word. Irnarwee, wi•rel·' qh•• lid lie re••e•ed* 

C E ADAMS - POR 1' ..[ZABETII 

I N.W. V.AE B NEW QUESTIONS: 
1 hoi. 'n in,·alla.lege./.k..deurdieSABS uttgereikword Ir.·· 1 Kh nili ncon N n.alla·ionplet...he..ued / the.BARR .9 ... 

*•[]S 9:k} L969 vi: PVC Ke]€Jb•ise, •0[ Jededi, amenditien' ixirweeN ·,D SABS 950. . fit PVC¢onduits,wi•111(1!r EEmber• 
on, se ·n ki,de af te d. inglotdat d.t op,ine«r i»indle nuwebed.· con.der enforringsuch a c•de •f pra<ti•euntil surn Lime a• ii ia •n· 
*R. a•le• [r}r,]i•r.ited in t•enow winng.{!pila•ionsl 

2 H,/ cie hilld,Ke =elel waan·olgens plaaal,ke.werhede worpl ir.i "rri 2 1•thee.is•ing systel' inder whic'loolla/thorities .reci,mpet]/dto 
om tender. 'an te ga vir kontrakte Tnet 'n -arde bo 'n sekrre hr •all hi (enders lor ti>,lecl. above ' certa.n ulue and after [he 
drag en 1,0 din(,ep-ILI,van gekere•irkeure. dir Iriagile rend€ f re nppli,•iltion of certain pr•Trrene,4. to accept the lowes: of any bene· 
aa.•aar en,ge vi*irdee[.n en dlen di, en,ge g<,eie d©er fit n9• dues i• •prve any .i•d iD,i.poye·' 

8 .irder!·pde nang/ande die v./durende sim,nmdrillerrnoe v.n 3 [).101|liegurdinglherontini.,4'Lrientiarryi,ige'pacit>/flndr 
imder,lru•,die I,abel • fleredell' bes'ikbaar. OMIT die h./1/om· 1,1,111. ./es under 'ail,19 en. I.Dnmen. Linditions are readi'v 
..Ii,hede i. di· be ar....1 kabely Al .ingl' 1,·ur .en I lle a,Ailah]/ [1 1, li·wnrtanT lin•/ pre*ent e©nG|tic,ns . IRiti• a 1 
bellut word Inderle labfult, ron•tandighedekar.IrAC M m™ ve]· ri,hicirt•tilledinihrlifullixlent Under low land fartnicondl 
lighe d,tr:>ine iii hale ww•rk.kirende stroi•rrdravermar cra maar in· 'Lin•ca. Iii. 'WhAI,fel'.iurryeurren. inrxle'Intthrircon· 
lillt mr san.ande die ve lige •meraver# finde• Nulke om· 1 /8,1. c·,irrr' I irirrylril; i a./.> bul inl,Drmii tilin re'nrd, [he 
•tandluhed, i: fe.lik imbekomba# Kan iets "n '[· inak ged©en safe cuM,%1 •arrying enpacity irder such cond tion, ig wtuallv 
W.. ine,li·,ial•ble ran riv·ning lic .lue about 11]:,9 

C LOM'.AID - GEP/[STON 

i P./1/1/'TIWITE[·1'MVER'RED'NG: Die lar.lermy/· int· n. 4 EXTENDING PRODU{TIVITY TV ]Ang term mnti inflatiwn 
ill-nm 1,· irdi 't· v an Ke·ir I ell,IGNee.de rpleld ing pn verhooRde hii," t. hegninri Irnrn !111(nsifiedlrainingand cnhan¢{dpro· 
/£'.ukti.Ute, 'Cral op WOn'ip[LI,e en t'JU116• grbiede. word durinltv. espe.La N in the •cientifi• al d Ieclinical 4pheres, are be 
v• a gemeen Rte-k hek[/1.%/ .nerallv #"res.d 

Dit i 'n bekende veic d. juool ge,alle pmt·e,qi,inel© .en•e in fr an· ig a•ellknown 'ac· Il·• latKe numbenof piole«•ral pe©ple in 
dor lando In lillerle, 4 h,/ proc.ukilewe werk ,®M: 1 6 te hulle alher ik'untfies cialinur /(id.,i•live work in varied rli, t [ing •1,1 
Rew')••e w•rk'I,re gir.rthei•normalwrr*im 

Art ke. 62 -1 di, Tra•bvl&. Ord(in:•9!,10 Dp F|889|iKe Be•tuur Section 62,/the Tran-a] L©cal Government Ordinance de• 

...i,ordie.ann4¢eifinKvnasia/rrken/nderbenmpt.• ,;ik wi¢P {he ·»p,imt...lf '< wnc·4/rk ald 'h/ /I.I * Wn 

t.*meuren elek(rolese *i.idsingenieur; el *kel (3) enmneerind t©wnelectrionlrngheer) and #irrtilin A rend/89 
f J|•i•WS 

..(leen beampte henfir,m kragter:lie ...11// v,in hierdie all· "im officer Appom'ed unde 11,2 peuvisinr. id (hix selion shall 
101 in. betalende werk Inihed e m.ir'i•wardion. verri. 01· hum perform iii ing•Ne fu mielf • perfi,rn femunerltwe wfirk ILIside trw 
d:initile ./Imid vior by wis die ./4/Ir 1 -tr•mmning. die .ad municipal .rvire w ih•iul 4pecial permni.•or nf t. einineil fira 
Keli e, u,rkn, bet nie ·Milar,il:e (.9•rrimi·•g . rrl .[,Ill w,•rd ...talned. Such perinl.lim shall begrinted I)% ure.oluti•in 
I liemuit lar, che Mad rn kan ,1nder--pr .-i r]!In en* t-r· .the council and mav be madr•ul>w,t tr any q,rh enr.•inon, a• 
waardes w. dle riad n• 'firdcli,1.-iwi·1" 1!w (·[ii,n•il m,!y 4erm fil Li) Inip. 

I)ie •fil•rende vrae kin met reg ges•el wi•rd rhe follo•- questiony may he pertinmb pe-d· 
I ]94. ligalia,/I>nule./Inle-11*i,•6.'Innlimie-probleme,be. a In liew 'f liahoral And i·11/r/nliu'lle:In, ink· p.,hle.: •hould 

hii,i,f pri)Jes·,•uneje inen*e. VOrn weten•knp 111[,4 ng,•n [,u.& en teg· *MI,inal pe, ple es,wrilill, Mcienilit,9, rn'q,wm qnd lechni· 
11.i, 1 Ee Lip HI|elle, r•e• emorilig / ·uord i•m buile ndlege c,Jing,Ii,tbeencii,ra•irl nv,iri inal'rn.·ir'•Aw·ivrw 'rui· 
w.ine wrrkiure ander pmaiktiewe wirk k wri gn. 4Lde their Iii imal wefkin< hel. 

b Aa//en dit dhe ·enden. deesdae is ati ....,Irle mnallel, b Sinee the tenderwy exisr' Iii 'Mete rel"·tive neaul' I,u,;4 as 
(Nui• el,A) iain b Ordonnanhie, uit die algemenrilii·n*voi)r•aa• 62® in the Ordi-w,14 fri>rn •hi• general conditiont e•' ien,ce of 
de,4 ial, Illum,Nlpalo i.emerN weir te leat. 'Inin die betrokke muni,lpal emp][mee,B/)uk[ not therelative section in the Or. 
armill .i, die Oid,Jnnal .p rie 2/.krap of teri•inAir .,idinige #ew, nance aINo be deleted e a» lenit amended in sueh mAnner that the 

ligle wnifi .1,0 '[Lhk-ebieeliyuu,waardes,didie}lande vinindi d,<ret- ane cindi•ion* he t..... .ehan/of i.iudul[ 
... .le.Bral geneem wi•rd 'll rol ...19 

i ./4 1,/kil'r,•LIe i./ licid/endig In'ie·:rlfri, Ila'I. /11E., c 'hi h Il uld .ddinonal -rk r.ece,an,y lie of,imilart>pe tia ]"Ine 
!*m.r,•IrL Me ni•r·n•[t· i]Ler.. i E Mou 1, terwillr lan al"•idinK '11 1•nt iii rmn[ dutiew , be prefe.b . ..i- different t>pe fur 'he .ke 
pnnii g 'elie:dik wees •m h.. Iwfine werk.,fi n heeke'll /&..#.rre.•t' 

4,ndeT rigting in •e @Inan' 
F.E DE vILLIERK ,Rl'STENB•IRG> 

[n c.le ·18.1/ing van sekere verelAte9 van die »1 up Fabrieke. Mi,6 In r'lliti·i nf rhe,ibie.nrrel'f cert.AL'. requiremint.or 1/Fa-· 
'Ineir rl, Bouwerk (en opsigti #a e!ek#.L•iteit•(Muslening in• '11 ILe.. M I,(•h irien n. 14 ildi•40 Work Acl and Re•] I, t inar. rilalin' I n the 
40 - *1}rekii,• 94 electrii,tv, 4,.pph iniliLA.lhe fi•[]owingmatie™ma> 1,0 w,irthy,it d•· 

...l'/ 

6 4-|... :Ii· A.€ 111') nnue, die rip ktri•ile's.inrle/Lng'· ' Ri·i• A 61 ,(d! rri,LI,rrs iin r lectricity supply al,lherit>. r. A '13.,i.· 
!*wrheld[ ds .Il. L e. "' Lilgraw€F di• Aidph./inG.ektril' skrifte. iliri•re•envomr' h>'lian,int'll.eD,vi.Hir.alln.pecior.n 
[lkitikel,Li,•.rNudail' 1,/waki'Ui,gri]wing/alge•kiedin •.LlinK,·ihe »rewhmbuildingore.c•alion•wrkiqu• t,e per· 
die wi•awle drlin, wanri'i sidal·.illi, werk '11 a.,inang Q. 1,= fi'-mi·d tind 11/ onlic /nted d„p in whi,h (he work Li tr> be e,im· 

11, m 6ni•e i·•1 · 1-wei]C".>>0 wwi dat dit en,Ne de,]O- werk 
knn ing!111( rn verh,md me rliplwn»Iri,1,61• Of ilimindhoudlig un Thrdefinhiu,of .,ling'.>rk i.Miwide . tnembraceeverv 
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eleklr.,(ehte61*18 vanat die vervan. g•%'ngl.Anarr.p ... Inn•elvai>li aperan, na)nner,ed wilh- cim•ruaionorm,1,•te 

rin,. die 14· van '11 dionha•nsluidng,qkabil die Initalla•le van '11 nA,we uf elecirieili· chy.ributwin Ny,irm•. fr(in Ihe repiacement < f a 
trni,fir•rm'i.....elaart:.1 lie k..i./.vii 'I g./1 •ubqm· I.· 1/m·,rfuge./.[avir.•i•f ase.lce wn....t/al[I. 
4,1 t iIi i,1 4 [r//dirrn'r [i. swile' 10 [hr t•.r,•ri r./. i. n..r .uh· 

. irn /,1 van die I'lla. bl#.arn. tul k I weeq #trr, 1 11[.r 

lappe Iwe. Ern en •nder mull•lpall·eite ir die verband el wl' ./1.ict ,•im:}liarre wilh Ihe .gulat.r. /... impouible. What. 
is die houding ,·an die Departemen, val ./. me, die ter.SginK grpill MMom ....Irmunici.[ines t#ke/nd what LK,he arin 
un the re.[a•e en ./die lei om hierdie inli,ting te i•]••rsien' t,In[' i t ·hi· Ilopnrl·nrni ilf Lihi.ur ln enforcement of the •Rulat on 

6. Ii,24'w[,1,1, Fle' 0] 46 9 ('.1 f 63 i. Prr-, wal n|%1 me,10 Ii, 9.4: i.ir niar and whw· lihe purpr•e .>f providn11, th• •nft-ini•tii,u? 
J.etle he, onderander verphg lirr. ' (d) enke weel of M..uen MA 6 In lirms ' R./.ion C /6) person w. are appoinled t© be L. 

4/,nd le kiring indien die gebrui* daarvan op e•nge wyge wer,14 ger[,ralcharge,fms'iner>/,requiredin/,all. (d'/opthe 
d... 28.Nall ./.'Min",1, " ./' wle -rkii,g, · AnY aT>paialu. or m!Whine ·he u.ir• ii: wnkh .s, ot in., 

In ·13 'rrxt elektri.i·rit telwel waar die 'ma.11 rie ·inT 'n pir,r in Gny way lie .iwen,u: w per,uns dul ki aly defect 
hi nderd uerkan·.E k,]an Mer yrr•prei in. wre*, i9 (111 kingN, Tw.nrir 1, a large electricit' di'irililtlim iy.:em where the ·mach. nen' 
... dul de ·leran:wid,id®/. per-ui' trenwaaid'.1..#I mav }*Ii>rend lil€rqe•ral hi•,•dreds ohquar© kilom•ire..il • mu•l 

elr 1i,ke i,umblik lin die werkin, van delekle mo•line-ie le iwinik unt,kilv thal ihe Resprir.Kible Per,•n' will he prn,unall·•n hand al 
i./.t hir .ie ve,ei« wal heelwanrl. hotiekl,in, h.1. the Line •! momin, in g·op the workin, of all defective mathinon mat=. 

„]Vrn•,f; i,ele £hbrreker •invo!6iieN iN i• 'n NABri•,Teft'.i©,derri It appean that 'i ./.remetit, w.]e perhap. hei. relevnni In 
• die•lenqw.ge •andi• Tr,•erir,irp hirrtionwn,irdil:. •41 thiingpil''en/ve'll//1 :In·'lll"clarv i. Ir.re,1, I"n / e 'all oi· 

cidie verantwn, •dellkhede r. l' [lie VE·,Irntw<,[irdc[iki· 11!·rgl anderlricit, 41]/I•LI.(,MI|i,K Wh' 1•the view,ihilher En' 
vir .. d,•pe en lied' ni,ep4pmis•rn •nitin,]I·wi,u»riurr•rM,directre•p•nsibill!¥a41• 

7. ReK/liqiu C /4] Ve.L. d."die ve,antwic rdehke;,er,RIM./t alge· appointifi Re%,ying.b [· Per•n fur Il·.eir town ©r cit>. 
menet-igoorille ma'.inerrpap//per•cl eth@ mi,el,i, n 7 /1//1,]Ii m r 1 (4) Rtilis thar • Ihe reqporsibl, perion re<luired to be 
wiN# -w,de|ag wi ..idan•. n Rqi,r.,e M•nges'eJ W ivl em ' .gencilil enn-p nrall marhinorv a the premise• @hall be app.in· 

Die verti•lk•ng vun die w£,firde v£,I:•,dz in hierdie begrip wai d r te• % #11 ti me haqi• i. iuch machiner·. ..eti 
onderwep un n. langqi, ki•irl,K]in• flrnsie nl{ 1 (hp Departi, men, van Th' inli'r,irrtnhor if Ihe Ireaning of the waid' full time in thi 
Arhei·d Dit blvk iin•oark.i,nha#r dal, 18halwe in klein underne conipx! 1,1,» bre·,:he aulvic, mrece:,1 corre,Dondenee with the De 
Inin,4.. die' verantwr=lolike perioon" vir 4a.e funk,ies in) Onder pMTment 01 1.nh'ir Il nppean, ine•1(4Me tha·, px¢ept in re.albely 
Nes'.le per/'ne al/al M.I rn,• milk om dle veell/]dige lerei't, . hnin!1 underlakir:4. the •lipi,inli,1 'Rcs·lirilibli• ..in ' will.ve 
.nuffe regulae . re kom 'kerd..wmi. kir ri ks,e, 1.7.4 t,i ./7 10• m/ny level.4 1, 3 11),1,/Iiale. in inion thi numern'• re 
Blt'dhfiuding v'/ 4,{, verl.ildi. rn km.. irind.] neill teen quiperenty speclfied in t. Helailatio, .... iii de.. con 

i•-rd10!n d•e eleke™ hibne·werk D.e aaninl onder»kikle per sliucikin. (,per,nor Ind .MJMIGrance of all the varied ...impl. 
8nne •al nat.nir,1 alhnri, van dle ;l ifte w[,1 dic (inder™,ming i,r n i,chh/·n i>,4 ginr in i i, rj.·1 i.it• d J•i,J bu: lon s..m .e met 

Aul,•nerm namale die Ve•/Iw•delike Per•n" 'I .Ntll'lr•er Thi number '•I *lich quh,irdin•es wil• n.turall' depend on the•e 
.••Ni ee.de, agdirek *nik. hvdie Funk- •ar . hs.. in· of le e.i:.4/bm anrl the exte.,0 whic h the ·Re:ponsible Per· 
stancill•il., 1./'·ivar 'e m.jinerle gon" be,•uneR a manapi r»lhorth*4 direcl pard(•pant, in:he:. 

/* .'iniere.at we• im toi·efrprm 11· wartermate die itall'linn. n,ninil·lance. ·epalr ,nd operailon of ihe maihinerv •111 
·Ve•nnlw™irdel,ke .,xm' !/ ander M.6ip. Rte/r •Lleli.im· 'tere• I'*gly 

dern,min. persixin[ike aAndig 'p 'n mt>IiA' hnqi„ Wr r*e Ink,i 1, watil lie imeres'ing kilmi'v te what ixtent ··Re'oin'Ible 1'21· 
mihi, van hierdir •ereige• K{[· ..." in uthe, Mitnir ,!Jil 'lly A.horitie4 deee their pet.onal 

aitention i. a hill time h- ki Ihe inp•rnier.tation of'be requil 
.ent• <i' ille Al Ind Reg//i.@ 

D H FRAHER (DURHAN) 

8 .... i: %'er min rn'llip'Ir [•le'i :ile'.,mder'rnii'gl wal e.· 8 TI·re a. pos•]bly ".... munic//1 ele.·(-t> undenak// w. 
t•14 i. n dihelile p,w Irk,i,4, ord,inki 'in i envarnil,w inn· bell lie t•i.i nl L .e um€ prior desplie •n uniti•m 1),1-Ch- p•ke 
1(i,i •i• arti • si,1 •, 1,¥1••Irl>peid i,I,dern/ ..... 1 'r•?74:j E• ki - e orrJe,·1,1,•ih r g. i.ndrr,9!1.»g• bein,1 4•,;,p]Ject fram Es·i m . Rand 
'Lnd./.0 V K On'...1.-™ien word ar• OFK t n,trital• ng 

Wat br•kin, led®og•era• 'n aanuarbare im fedelike •1/En• /·1.1 ¢10 ...4, hi.we•ir ©im,ider a fair and rea. ]Ii>k .r,•lit 
met . ver•*,p van ele,tr,·Reek .i = . •illr·irnaene• v.· m./. n 'ho qnla.¢nf pleailit> m view idebp'IN·Di••Non ram· 
to, 1, w>]dien Drt stygende piv. aLe h£*W le hied in die li• VAn die ././i, c,in.i,1 i.il· Increaq// Ind (herece:4 a•11.In//'ll 

9 'ir n j,In.4•16 like ueke 
Fsf,in• t•rli' 

b 
".,T'//':'•'/'.•LI•'•Ir inerea.N,/ 

5, •/ i... 9. Inihel'an-alm«R! Ii./.1Jthriritie...Inul li'cep:ed:lie'Ji 
unift,in r· •alarl·sKile Wr .. werknomer, ·kate.rie lanvaar c• 'frrili,in .larv /·ale; t<•,trlainer.eN(,il..emi,1,I'= 

•I hierclie be,Did ing• *Il .ag on per.,inee I ve.kry er te be· Will 11,4 .Lo aa,Live r, aim of itaff procuren ent and re, en 

hou 9./.le M..1,•e van •eni,>r •pten„re de. 'n lier ve*ag be· Irci,! +Ii "KaQ 0•eMIermasenkir<ijfirialgape.i,b erted 14. thecim· 
he woid an kan mark•·80rdei iw». bopan! deurdie il,IraNtrukiuii, tm' i. higher'.theri•y and ©an market *. i delerm.ned li> 
viln dir plaa.1. heg•Kheidg en .erbi•kt,•r binne 9.'ifieke the ill. tructutei,lemmerce and]/du·tr• wi.hin•perific munl 

<·i[,al are,14 be i•ni•red° 

I k /'I ·till.F['104 - /]R[.GH 

1,1 1 14•'TTIEWE KABM MERKDRAENDE ELE'TRIMME '1'01. 101 PAZI[.TY HABS MARK BEARING E'.ECTTICAL EQUIP- 
]U STDI;G· W.,rner ••trilinK 4,1 ivurb,ire .·c,i 'Le KARI ineek MF•r: Wh neqllipmen[(iri-e.Gir.eM™rivin,thel'teS.™rk 
4, Alia raA. An i. b..10»ng.iwerhede '-etig d,11 dll ann are mind /4 be cle ·cuve in *" way, lip ./pply A. 11[irib i. 

*SAR: Kemlit,rwi,idviri•pekge Di, kimlritkieur,Aerhiui· u-!lv -,]ou. 1,> relum thi ti .· SAH. fur In/,I·lum Ph• 
ke.i•wor.Kreligd•d;tdeup€[ievi'rv•ardigerve.*urd Wat lor rii, tor or con•, ler i• ... I v n I. Li,li' 1(• .bial I rep|... 
1.,7 06 wi,rd um ble•'04 # 3 .c"de lie a ,/ 1, hevi / r menl l'ri,In Ihi n'.nnil"aL·•rer and regi.,re•ihe egillpmen: inurder 

10 2 RESKERMING VAN STIATI/:PALE: W.tter ilapper ..· Ii,APLindil Whal.In./#ti,«isfrthe«©nilicting/te 
dien er,Re d'*n 1•de w ri e 1.r'ker,ning van 'trAntligp'[e n rest. 
MY,m»'"•de 'w 'i.pri·' i ii,e r.'ds: fi e ge]/0;J, wfi•d ? 10,2 PROTEer]ON Iii' STRRETUGHT POLER: What 6teph Lf 

10j /·ANTENNAS: Kan lede enigo ,•,1.·nindingrappi•rteerni•t 
d• Jabr,Lik ult, die ili•ul®,ie •aidinlr i li TV·antennmi en wa( J W i,Tili-i·re 'miv.irlahle' .I. 1,er'M Ir• Ir..,•el 

1.43 T.V. AERIAL•: I,limenile.4 hi,E on> e,Lperion<ewrepi>fi 'in 

10.4 INFLASIE: 6*381 * iner•·m'.irine VMED a» n Iii· the u.<it ./tali'. 0,•rth* for TY leri.. and. I.elega, Lir· 

Ka#Lin'rihvilinek• t·wi·rt'd•r·:1™il[·r,·,in•lu.ie•cL]rle•rne· *in4 ' 1/4 ac ion' 

ker /1/4/in, w,unneer '41,0,ne redelike pe.ke Kehu 10 4 INFLATION b. i.·ic iril. !y 11·i,1 'e AM/' al, B 1*d• roi. In 

1•, r KINTRAKPRYNVARIA'FS: 1),nk Il·de ihil k\V R.I 
w..1 COITIMCT PRICE AD·Jl'BTMENTS: 11, ruin, e•w J)·I ih' 

10(4 A/,141)1,El}'FNHF.DE Untlf r i,nlinil[• irl, nindin,1 en init 
w.ki ling' rn lil ,· Li p,irli/·r i ve.inil "i' v.bl LU'khrikin g VII 1,1 8 EARTH TIP·AKAGE RFLAY'l Whal reur,1 experie,1. ..rl 
./11·ker .11,44 . Ii, f Ir kwt•ng r·41 ri,inC' 

p,tW"J e•1 re[a,4 b¥ hig' 'requen•lirrell 

MlAL TAK MTAL BRAN{'H 

I V Ill'll'PRI'."SH'TEU.J.6 J. IME El.ENT.11:RE NY· 11 PRICE FIXING IN THE F.LECTRIC AL IND"ll'HY· Ih it i 
WERHEID· Wat I., U· c|,Irl val vek •,ppl:.L•,e..11. '1*141i•re 
wilii .1, Kir imiervulirdi zin/hal,On w,an,inwaiddit tirRe 
laia ierwd 8,i#er•·inieruM:$* wpit'rw, wAM -ril i. 7 -/Id li lim i, rli the &rime" Wn· 111» a, pre•·I clim 

•11·1' coN\EVI{)% 1.(....i>: MAY tim. 



di-elftie le(kien' 0/ .Ard [*er'[40. tendeninte wai vir ]11'Id 'i eli frir ./.r. for .....1 supilies, whi.·h inth' 0/Be /1 
iaH.]Lkie uxirrace, wat in die Keval win elek[r]Me khrls, gke, eleurn aole. lamp• and tne¢*m i, n [•ct a wai:e©ftime aqiden· 
1-wils [r' ·nili'• in der wna"heid ncerlcom ©p vd eklisling tiral trn•(r';a-i· ri·r,·ived fr•im all 4!t••p•Lr.9 
anngeN]en identi©sr tender. i.•word van ane lewerar,•im. 

K J ....HY - SOMERKET·WES•W1// 

12. WFT OP FT,F.KTROTRCNIRS,F. DRAADWIminRS RN 12 El.ECTRICAL WIRFMEN AND CONTRACTOR'/ ACT: Is 
AANNEMERS: 1),t hel lia e cullik .1 cir. d./r 'n 'le· 9 Ii·e dear I.' [.r·re i .n ...ir. /0/fil,lor regardi.N the in 
nerne,de •rwa-Tingheji•an 44, die inspekELe •an drq•we•k' 9.In if 'Ir.rk··hy xi:pphe,•...i'.COm&1DICI- 
deur die ViN rN,enf r by fabriek&!nilall@4, betref•s grwilp. van die in•[allat uns .a ..1,11 'ifthe 1089 lin,tall inter·irrgionol·[nedu· 
1169 Umiall·vettnlking van die Ii],1,10 ian die 'gebruikeme' van tieh if ·*r' machinerv' ' in ter:ry of ihe Paa,irleM Act 
1-,Ir' In•4 ve[/ d e Fahr,1 Irs,•, I I le.11% Df the Elrnrical W.remen 0/d Cor.tractor. Act Sup 
Ingevilge die Wet 01) Elekir,ile• Le46 I),•adue.ke en Aanne pIle. mul in4pee[ .'wiring ..." irr.pe.' l anY.n·err'e· 

»]o. mori•Ic *... ..liri'.imir,drner:,inip·ki!1'•wird t lini' 1:ivrri trilhr Pm,torie. Al nrnr Ihi, s[•xe f. atipnrentlv.r>w 
im,relig "i. 1·Frifilking WEit /,in div Flibrirl:sup, •PE• mi,gwnrd been reached where the quesilim •an quite ri,htly beasked ··Doe. 
en die Kradumn l.ily'l]Gar nau hi' lik % aarmel irggi' - 1 k •n word the Elecirica] Wi.emen and Con,rac·wr'H Act s.11 really sene i. 

Beantwoord ch. 'e, op Elek/te,/il. Draadwerkers on lanne purpose 1 ./.Al 'lithe inspection of "wling w·•k"In· ' Supplier 
ine.4 wer]:lik nlignan .v die] •t die inpeklie van 'dinadwerk'· in r. al•ence <1' A clearlv derlned 'rid d«ared legal interpre·a· 
deur •lie =er hetref in dlenfw[·•igieid v•I n d,11.. ik Im· t•Im n the Ail•lii.rilie• 
1-le €n w•ll,Grd•· wed,ke vort, Il[ ng deur dic i'wi·rhrilr•' 18. SrAN,Mill, El,Me['Rlan' BY-1.AW': In thr.,Inrluril Elpe 

b. STANDAARDELEKTRISITEITSVERORDENINGE: I d.e .witv .... 01 the '1·raniva•I. Ho,ti n 4 read. 'The enuncil 
Huir'In' El:.. .le,1./cri rdri,in/• %.LI :lic Trn..vnn| brimal Ar· •h,]11 ni,1 1. liahle f ir ·hr cor.eQuenteN Iii the c•inwilmer •r an• 

( k ' :?4 ··Dir riff I. I[e an•iqi).reklih 'Ir die gcull,0 i..e vef· aiher p€rain fir frny•r,Nipage tal,ure, wr;nti,in, su,Ke irrtnerde· 
braller *r rin, ande, pcn:nnn w i•nige stalling. wri,•ri•* ta· 11[ Lencv iii cle<•trieit• Ir:im *|tai.orver eni,Ne ' 

ria•le •lu'ine a nnde, *rel, aan plrktriAell ,- dir r,™aak at H, u dor' thi• tle 'p with S.*in 901 . I and (2, of Ihe Eleagi· 
i,inK I'•I 

nir ' 

iv 'ct {Ari & 40 if 1088] re,wdin' 1. hability nt a.,1.whorta· 
Hee pnsdii 'i. 4 Artike| '•1,1, e?i I.3,•andieRIekt•giteibwei ki'r thrdamagenrinjiln· *IUngfram Ihesuppk / eleerrinxas 

(Wet *[.111, 11}491 wai die aanqp-t·¢Khkheid[ iwl 'r nnderne· it .r'Id appenr rhil Rection 14 ef the 'Indard Ele¢t·lolly /· 
iner be-ref vir Sk,ide id le,erilro' mall v•>r•.*prli• met die le. e lim. ·uv rontradiet Mecti,in .80(1] and (2) id the Eleet,IN/,lit 
ring •n,· e ek·Tilili' t nae,ien dit wil viuki,rn r.f Arikel N va• n•fl <•i,Id be de'lared 'llra vi,es mary resulting p™·eedingq' 
<lir aandaard[·Icktrill'eit-Nirden•nge teen*trvd' inak· wee, met 

Art ke 90(1) en (.9 vall . Ele•triMiteit.wei en rn«,nthk • •n ge 
ding ultrn t,re. verkluarial kfir w·,ird° 

1 1(4·:vE[.[)TAN (]A VON 'Hl.FrIGN' I '16]IVELD BRANCH 

I ........CD' VII OFF....RE IE.1./.ING: 1/ die 14. CODE OF ]•RACTICE FOR PUBLIC LIGHTING: In Ihe Gide 
Geli,/l icit vir Oren'.re ./ 4'4!rig .RICAR 1// wi,rd die i. 1.ti• tor ]>al. I.,ghting - 8.ABS ./967 - the ..' of 
1,14• .nu,ture,nilieaa·••fi,»r| An,Loon,frs,t 11,4.1·numel 'nra Ii,minaires,iredelailed ir Iheappendix A logether whhe lai)I•,il 
.I val, afrn. ilifire.r...' t•r 'dr•.prh.'I ..•iekide. Di' · bre[Nia.-t{·nfled k• mad 'ling 

Ordank™ die v•Kit•krithan "ialie verei,•teQ In tendcrillr•ifilia· 1*gpi,e p•€ihing Ih- requiremob in ender 1-, 
aies ' Lr arinati,re i. di, eerder <lie 'lit%·idering al'ir irrl dilt pla.· tur 1. mir.ni,9 11 ,% rn'hef 11* e•repTion .110 ihe rule Ihat heall' 
1,4 .enaardii,de of ii,levoe,de annat.1. ingevidge rl,r NARS·kode manifaclur•d i,r 'In,) lud li,min}]ires nre ie*led ttod rer[•fied in 

ue•w en...eer ,vol Win i. verkln fing hil -. complinnce wiT' tn.MAH,4 Inde W /11 L: t'e e.plar.811.•' ft,r thi.7 
i 1·.pede ,·raNK wat h prmee grlinlaan : Wil·pr v./. A .'ond que•·.ion i.· arIR. iN what 1/,4-reg hai hern inndein 

lirw ih daar 00!naa4 mel d•e v x,ihereidm• Un 'n planBIik• kwali· the prep•rat en '11 2, Irical qualit> I. /21.Lal apecitieallim fi r 

tea en Ima·t·rl.,al«.itik•ie •iri•rinitti,Irhedirl vir.[r•aiverlig lilinin•ir•intend©d ·hrroad ]Inlim(in tneRS A.9 
ti!,g !#ie |{KA' 

: A \: K V RANCI 

1-• TOETS VAN I.VE[1.101/G' lir i. derne iamelewing iIi Re· n PROTECTION /1./ING: Mod.n l.r..le/· 6 I./al[, dependcnt 
hee' en al .•11 ilikIL. n 'li betrriubare en i•nhelemmerde re©.ie· 
n,riR •n elektrle. e krag er n •er•.rne faktor om dil to 11-rk. inn]•ir (acci in.%.K the nia.ienaike.he.ci,rit, i.. sup 
•,ell.,cis dip iniian,ihouding•nbeveilwin<*i,Me-ling Virher 13| v'i t he w iter' ive geur. F<•i ihi* rea,u. 11 h na hee,1 1,u"'r ed 1 hal 
die red' wrird voi,rge.te da' haeilig•n./i•erusti••aan.rengiaar pmle< live lear ./I [d be ./l ed . I f [,40.1Ii Annual testing 
44, uie™e en I:*ide inst,In,]hi udinK onderwerp wi rd wat and mailienave Nchedule, to nch,de 
I '11 flier.lki,A Iel:,.,il 'efav" . live anden Nme@theplu*inK 

Bedrits,•rl. wan rell, me, i'vi on r i. kee•die grkingell.el andi, •me·tmihi·'llers(,1·1) ard l,fic•pand feel Imr'./ 
iwl.wrmen/'·wkill. un,) 1 el' 1.(r kinip· en her•relt>duiei.e .....}renin ters •n 'Lfferenual protecti•->*te,ng 

bek,indere i,Npilit -1 ·r,Be lip diffe'*nxiale hetelliKing™n]•· Trippin. [e,i. i,1 A[.1. Pr•wi•e de,/. 
2Ur inni•n .' Ii'hhi>Ii re[Er.9 

t•itkliiikt, 01•e i• Al.I F 1)eve liging,4.,egielle 1·esl ,•t i.tili'riri r....1.e rif curre!,r iran/oemer'.imca• 
Lugil.... "r' 11'i./.lie|11|I i·]rcuil•and cintri'I nntl tripping •,r{Li'ti 

T'.t. 'al a,I: e..e-/ailie win strf/'m·mill r.wihir '.kon· Tesl. b • r,ininuitv and Litsulati,in re•lgi•re lif nterlrip and 
der..bli,ninlinn. Mi k mtmJ' en w. i]Jnk•ir,rimbane il]Ifrienrin) p®t ri,i'11,1, An•ild Iw un•prtaken a, month]> incer 

Ile'·. .ir kont,nuitelt el Liola.-eerst•nal I. nienlilkfulken val. 
d Il...,Ihirle LK// Jimbale beh.•rt m.andelik' led,ne. te word Whai a. I€ '·ieuN of ./ delegates •seni ald 'hat i. the 

•at J' die sie,Nw>.e .an afgev•iri,gdo: r'• ww i• •ir gebruik practice .m,ing the I nderinllinb. repr/Mented b) the de[....? 
'8[1 all(•el i 1•,•err. nu. 1/hier(lie •, pl•41·d • 18 UNSCITABLE 1.1{:RTING FITTINGS: Ir' tance. have i e 

i. LICARMATURE INGESKIK VIR GE]RUIK: Gevailehet rin ,·11"ed.et'IY in)'im KI,ya}.eihwhiree'loiedlypell.... f. 
1,ing' i , ue IN]M El.,abelh·,inderneming viorgrkrim mel aie in * e I)(en i,Nal ed iii domeslic premi-, and Ii-* 
4,all; rinh •dil [1,01,]r,1[,e hgAr'natu,0 11, buinhi>i,delike irrqele wat liti Ing, t,re 4, ]Milird 'inw red •he ('•intractor haN tnl,en the PVC 
4 inflerille ulterle b.]ral/0 I.:,rNLen waler 'aardil k'inlpaklr•ir inh!,12/ed Cirolil . /,1 ik,,Dr/,ir.Kh· •r© ihe fi·.(ing and tetrn.na 

dil• "C h.drading d.i' direk na die I.niphriu€r gri-•n /1 lic (ed Ihen lin (he lonpholder. il .• been Amilld dial Nie Ir,liper 
PVC ,•li|/v L•€klern,r}*slandierndieho€.rn,wrnlin·.Mil . •iNe in Thr 11.ing 19 lar in exc- ( r lhe softening temperature 
dip,ir-ur,unt,1,1,4/ Jlieniel die Mevol.dai dic./•r.ler 01 the 1/'C i... lifin. i,lid licu./ . 've.,eurred where Ihe lie 
k,init' gem.,0k hil ,•,el die met.,alkrn•, 121| ialler> hail)©rnme hi:e beuupe (he inNul Linin hixal ·wi• 111,d 

Hi' iumler in/ler'wli,niMN *(vI.INk© prold,•rne under./ In Ihruind.,Irlil. ·11•de eint// withthe ••,eta] ka][erv 
1,1 ....ning i.in .i ..1 dair gr ind,Ke rede:, 1,$'inn .r n H. any rither .upply .ull,irtv ex],pilent·ru [1111% pr,ililei,1 in,1 

di member, feel i here •...i•pe f [la MA IS 'pe: 1,·. I n iii] L],ter i 

lighti-g fillin' 

T.AK ()<hKAA VIAND al E AD.Vi' CAPE EANTERN' ARA . H 

17 1 1. ill. In,illl, ring .an glriiatier[INLI]le in lie Ill# .acium ran 17 1 I the n,% 1.1, i,f ,treet till/F L. :1# 1(iwnqh,].,R 'L,1 L ark 
rhirimbenelling eklil,i•ieN regverili' /1 •gr •vin. mi,I. I able? 

172 M.'·ie'·rbruikvmigtraa/·,·r|LI'llbilkening/1.ing-d 17 2 .. Ild *treet I.KI'.t.nK l inhumpl, m 1. Iken int ice•nul whin 
[ili, die hetii[r,•tli•id van & .em. le bepall *=ing the :•™bili,v iiI & ,(heme? 

17.;1 #tte,4,appewi,rd Ii.uELek,"IM.leli•dril,Merienle.neemom 17 1 Whi,(silp' i.rrheingu•ker / Elertrio. /'p.rlri, ilitu Jinple 
dr !10/ble.in,5 vii die liemand Iii' iniss,Iriet die -Arile· m th• ic•munendation• 01 Ihe >homa d Commi••k,n in the 
iling ul:i elek'n•JIA, ann miwe dfir,!Ggilliede te implrrn,•nicer? i•ri,•igilii ,•1 rle•·1,i,%it) t,DneW Il•W* 

"lbo ........"Im/(I ;I< ME[ I.G 



U.• Met die 1,>ep•.sing va' 1, haM,eebe•ki'>aarMe..heffi.meak 
dit •I weNe'like wrikil a•n clie linalt.irle•(in•111.rvnn /i Elek 1 n. flnlnK al 0•ile'll. i al' File<...1/ De,initment' 
tri."il.........19 17 9 Wh.rJ; tan b' lakin to impti,vetechnic,i. linisin beh¥eenthe 17.5 Wattei •lap,]e 1,•11: me£•m wE,Nl im die leg],10Me <]or'eg,ileg ng &#*me:,1•an A L.,hip De 
tul,40/ die Elek(lisiteit.departemenl en Dor·J•oriwihkelaar te 1: M Womcit h. pix.iblek-,he AME' 1.....1,4/andard. for LT. 
ve,hete,9 .Ll[,11•11,1 •ir Ill[' In Ii,Wng' /? 

11.0 6dit im•thkvirdie VMFO(mnitandaarde.ircie LS ·u.truy· 

i n• wir do.,•beneluns ·*, hoppal> 
INR MR '1 BARRY - GT El AIIi 

18.. I•lidevanmening.1 daehetekeniqvilleant•,kketingmel. 1% 1 [k nil·nrberA rinxide ·here ./ .p wl.itiain de,eln,iments 
Rebri,ik pa• FNE) .i*leme viy Li verspid IW ln lk,irilike· in ihe u r iii prot'rlive m ,!·lple e,Fr r' IPME' in 1.u Viltage 
Airika•al i•lan. iri.4 1}i•tril•,1,1,1n Svaieri, in &1uihern Af-i•&" 

18.21nd.in wei, #I d- heelwaH.tollk'. heiciefte Ur limhin- 18 2 + Idihefe hean> Such &:ebpment *re :41 pres, mal)[v ea 

ne il ./1 en 'ard Upi k.el or.t/'an De or 'wl kelinK v.1, hier· corre«·idm: reg'ireiner[ for FDmbined neutral *deat[hhre 
d e line . Im In die V K en Eurnpa i. heinvt, ed deur die be eahlet, rhe devi»ment id C'.N.E .ADIes on ihe cort,lie,11 0 

1•.efti<,inleu·cndiKela•leteknnma. laldi·m•Dnt'il,ni•die 6/ d in the l'nited Kingdom m obvi,iuilv been in· 

K.al wee. in guidelike ·Afrikal Illieneed h. the ne-qh> M cater for live iointinu Could ihui 
1,[»ihi• . ihe e••r in Knuthirn Almen' 

M.... FORRVT·HFR . AFRICAN CAH'/ 

19. Met die Inliring 'An gr#/ r.Jae bly¢ dit d e algrm[•no I 10 When deal. with Ini. contrail it appears . be t. grneral 
h,ulk v•n m trnisipalilrite rc· wee, a. aanairnlike irri·i,Nw,rl' prati,ee af /11......lides lii reqi' Irge 'ir nt/nq in ali 
pll:94ekiL.lieit*bi,rgoteverri: Dierirn.•.'.imA.!0'.ra,div 1 ini· 1 n ·Hir,4 ¥ bnrrig 'Ch e rrn·n [ f>n / im•n Ils ,-[ h a,L *, l " he 
totale kontrak/larde mel Muuritell.lk'o I n 10 val le kan 
tra'waaide Reienie.wrmince, na alhandehn' van dio knatrak 0, the c 'Iraa pric·e Reie!·,t•nn i' normoll¥ reruced cince er,•cl•In 
inaH, leu-Dli• wiril ]Iyr Gr 'n w•m·ri· 12 m Imld• nl,er•cr ge Ardcomm-i•nin.15.Complple, lit./·rallv ni l'* DIL.held 
he i. Dir m.ie· brwef WArdcat tenderaarqhiernwii •orsieningmal mr , fur[Ner Unm,whs Ir =h·lul. 4€ rrinl;.ed 0,*p •eekiere,qi,cld to 
u die witeindolia kon,rak·int Mal verhq Daar kan Ker,• redo theire.timmed p•lop. the r® r. imn{I. thego mentii n manie, 
./en word om u..aling van die ·eten,le'lle te weehrni *drr wid' the c inaequenrr increns, in the nvernl[ cantract pike Once 
die wn,Atih, algelewer en Fie™ word aa•,geMien d r *1,unte]'· .. rn.14 equipmenT hal ./ :ureesgfu'lv (eledand delivered, 
I.gedekkn, verleen •/Verderevoll. i.talingbe.%.inaakle we #*., reArin Nirti t•b·,Mi• anv +hed' .re.I 4-,00 
wed •dra die lueru•,ling iqi)grrig en in •enting 16, * i'• 0, in•nn(•e ,•ered h..ret. 4-1 A further full p 

Aan-ien •eki. r™i»rge mfur.. uilgnup hetoke, a. re•ensie incit .r. 1/ 1,0 mnii· f•r:.her•ecdon antlcomir.i. ing ·i• c 2%5 gel. ehixil hulle nieleheeler-luit'iLI'le wi,rd van..kin plr.r m I,il w., nnce ngair an> defl lie i,•vered hy 
¢*. rn heete'ling/9 4,ipei, liand 

AR•:uri' > hi•n•41,•im irhles•,coRt'• An rete'•liC:•549hotilrn. 
Irricni• alisier,r .]11 hr• plin . 11!din' retenti, n 1.1,·I 

lili/MR 11' CAPRA- 0. POWER liETRIBLI'HON (FTY} 19'D 

20. Die MABM Kode 'ir Ntraatver|litin, i• g•·ha$,ecril i 012 Plihlikng p 20 The SABR Code f f >dreellighting I. ba:Ned on CIR ./hatill N .. 
Nr '2 'rl die brs ..i.v// hie'ieplibli'..wi'. al- :ardnt I 7 Wilb 1. re" [in rif ./ . i latilin >ne n•humo 'll 'he 
die >:AR: K,id€ .,9/ . w. 'U. s 14; 80 nge dui he Cil{ I d ip SABM On,14, wil lip 14.vi, d A·; I indi&.1 when c.peri,·1, thi di' 
he•,preking .p mn' Wi»d sr 1•5 refeaai gropen het .1 'n aan c,]•Nion ,]]1 . W®di' 19-8 1'81,er, a *erame amount of lai 
hier,likr hia·eelheld byk,unwrige inlining dairte,dornnr• verlm d,itn nr,•i• 1 fi i,r siqiplirdi liv 'i•i,de fer, 1 ir o:,ample a•er•Ke r,i•d 
m,ipt • Dir vril,•g ,>ntqln.in r ni ./Unan.r (inera-Irm.'ingitudui•1|'luihir,Jiler glarrelin 

a I, Muni•,pallie•,ellereidomdieadd..unelek©Mretelietaal/ni.· 1 ril inirk 
paard./1.an Im hierdle bvk,im•ti. /1,00.'I ve'll;" en a Are 'he Mul,Lialit rq preppred ti, pa> le extra lilli 11'ely i . 

h H:ie lie./.[le lim. 11' liep'/ i./. wel ..die Verel• el v.kiell innilved nprip./ 1. e .•'and 
h Hilir di //1,1,„,1 41 ¢ 4/k Mr r/din"99 

M].]UM'. 1 !· 6.UNDY - PHOSWARE (PTY) 11]" 

VRAE>rrE,·LeR: INR• JULES VON AULITEN 
(In....·(.I• .....kin, Diti• w A-/ 1]k'....1/.1 

inaar ek en hiu M· die neer,(elegde tyd van 20 minute per wraa,1 
d nk u het lin al die !)r ,RediLie gle. 

01'...·n lini hnion![ read Ihe pm•edure fur ·he forum ..ionand 
1 ihink wnhi».1 wa.#,42 8»' mi,ir 'Jmf we ind "' will, li,r.!;ir 
numher Al A 

Eill 
1 4 

.,J alilly.- 

/1- 

Ql'!ZMAATK R J(•1!N W /MS< }!4 

ViAE, 7·Er.LAH ell 71'X VON AULF TE N •E*21 . 4 
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2 INT01 
DOES GO. 

FUCHS QI •-• 
Fich<Electricalintroducesane/ 

compact circuit Maker-the Q T 
The Q T hasthesamewidthasa 
standardcircuit breaker butnow 

ir,corporatesteseparateswitching •1••• I units Fuchs, pioneers in safeN against 
possible electricalaccidents now 
enablescurrentsdewlegislations 
tobemet Evenwherespaceislimited 
tor earth leakage units in an old Wl 51#41. i 
installation WththenewO.T, 
an existing 7-way board can be 
adapted to 14-way swithi ng ina matter 
of minutes. Withoutexpensiveor 1/J unsightlyalterations TheQ T can be 
substituted foranymake of breakeror 
miniaturecircuitbreaker.Q T comes in 

pairs/1 10.15,20,250,30ampratings The 
rangellso includes main swilchesin 30or60 amp ratings 
So :t you w sh to increase the capaci ty of an existing board 
Just re,nemberthenewO T circuitbreaker 

FUCHS ELECTRICAL INDUSTRIES. 
Leaders in the electrical field. 

\ 4%! ]4 (, K( 111. VE• ·[F ' 14<] tJG r[ Ni .F ME1 ] 97(]fi 



QUENTION All.. D. lial.milh Queenituwn M.Yanswerti,the 
penill[14: "I rh, 'Ii,1/.i li· a lic ki·i initlel in 11 liall r, im 1/ ' ted Ihent. Bure•u. hearing,li n'ind the Imegoir.ginfurnialion, 10€19 
defin]te NI) IM /.1 rrethid 01 4(• C.lii, Inlil headrimed andefing,quend¥ 

F•©m Unle immemorlill nol eve' a light iwitch wa» permitted in a pub t-Ard (he fo'/Ingauk<-Lonal,rdenlingw 1.44OC.ir>Ut ets in 
bathrnom and not Fien ·11, c:>r,pul./ irital im I ear]1 le,lage hnI nro,]inh 

ee|nys in all new 9,[mi-ete pli., ih•uld lir- allowthe uistallaliviof Zon€ 2 It permillrd 
I /,cket •utlel in a ./hf(inm Zone2 Nr.,permaalexceNAIrkwpow€·mah,y•ral]•ForineaNuel? 

Aa al[ preet],ing Municipal Eleclricrit F.ng•neers i. only i iii well 
aware. much w•rk 16 dine all over the Re·»iblii· hv ele,·lri,·81 con Zine 1 Pern itted nnli ifi Bafeti'tran'fu·mer •9 uied (thig inf ecluese 
tracting fin:.i o f W huh i,e Municipal Int,pectorlite i, nol adv liell and •voild no hide 'he iNe:•f •have• units etc) 

which then·Ii,re ip n[*t inE»ted. anet 1•le• 0• ·urther .·*41 mentioned in :lie QI,ell,/ w. whether a aun· 
1· me•rhon,·ti 're ..wed r. bathiem' in ./. IF .wired pre dry ce.,Id be el„// *th a h/thrum. 1 feel that 1./hic.omi •howld 

m'*ew., a[Dhough fitted w'thelli le'age •e.,4 tile #Ii"itim of be .' 'pd a. irrirr•'iingerpl. t in•, ]Aunt.los..'.per:,IM m .1/ I 
..rket i./. ]/ balhroom will breanne nn lic*.1 lit and will be nece'%]h· be barefoot and in Inrge Male ro],Inc¢ w 'h waler - no( the 
i,••nlle,1 1 am Ki,re. m mMily houle• not fi·ted with eamb eakage real>· c·- in,113undrv A• Ii,0-qu€nee their body reML tancE mev be ex 
£,r In huw» with fault> rela>&. U ilh€ 1•mon. .spon,ih!1' ftir f-,3/]In, ceplmnnlly h,w 9q G• as iug.EpTihi itv 10 .hock iq <•neerred 
ihe ic,mlati,in fiurbiddl/g. 8 t,o•etoutlet In a bathroom real 9od or 041 Mnv 1 leaw 'hrie •hiNht, with the meeri, for considr-ation• 
prerinirli hr,w viry v•]]ie,•ile a hire nunan bod, • when having nf Mr. D.F Kneale MCA·TheECA rinsideltuhaithe *firl,et outlit prnilien, I, 4Lwh at, duthing ur •hoeB ete, For th:. renion the •ppiawnl hi ,i,1(1 11,1 allowed ir #he I.-hr In'' p.". ded ii i. IIi(/ble 'mieeted hy ni,u of a •ocket·•Utlet l. kitehen withi, 2 metrrs of I water tap or 
./.r ell}wd m.(/1 18•18,1/an r....v m.Id bell 'se lien· fri pei" r an eaiti leA,ir, rel.. When line e-iden, that tne ./ iiI in•alla 
wnrk in tlir kitche,1 in tlie "9 - Iewl> wecIN excepted i•f en rie -r'r tnrid flialvi,Ilng, Mhavorgicker fi.letglr•rit[·lb•tnion•n•cilildbe 
kiti,heli flixir bliften N •on-duc,In• materi• while thelathe.-7 'educe' 14 1/ 11. of a ¢ommon lulo·[rai.Irmer protened l an 
11£,rir J. very i'fteii wit plasti, 111es nn probably linkage unil. ·brn further c,in. deranor in damp concrete and earth Ji thL, re,ard should be 
rn,ir· ,•hs,lile earth hAzaid situati,m. The bathroom tq a place wher, Miven hyihe S.A Bilicautif8ten.•di Comm ttee ....with (he re· 
water *hed i ]1 the fIOOT 1, quite acceptable but not 90 in other vill'iii ill. 

mom' wling 'irle T.,lilie., 
in rle hip,qr 

TI.e fact />at frfim :ime •mmen,Hal Nocket·[iut•Dia have nevie born QIMMAIER JOHN MORRISON 
l itted i. bath/lomb deter• 1 am Bure even the lowerarnateur elee 41-ti'll . Inbe /2 nix been «mined by . M.irphy • Somer· 
trin„n from LI,•ta ling • twocinducto' ip·©ord oude•. in a bathioum .t Wr(,t Wi.ill li i• like 1/ Kke· vaiLT contrili.inr Ir 1.... 

In my op" 1, Mr Qu,master therefore -he regulation forbidding 
Gie „8/11/.on /a *ocket·.iuilet n a hathri,um ,1./Id be glrictly,·TI Mr K.J Mun.hy e •mer« Wes[ 1 wou]. int liKe ·.c k,w·• whal the 

fi.•ed advn*,irdisadvant•of the·•04'Mten.are Thank ve, 

Mr R.W. Bartontte'k©in 'IMnk<naianet,{re·./re..rwm· Mr. J.V. Grant 6 A.n S. When one ti•L•,iders the v&]idily •f one's 
own re,(ulnlins. concern. ./.on™ in III insianee l' ian le in 1'1·t f;lrtni'/ Ill .h[· 11€I/:11 ,11 L [Ii,1:il,WA D-en, e: I ./all re 
ter,Mting 'nd informa¢Lve /1, 1,*]k at the equivnlent rn,!Li,·moniq ir »ried m •hen £·h[·! rcirll,5, i,I,Nlrlh, •uch AR h ,iried p]Hie electrox», i,ther N,untries. On Bamiling 90!r·•of the .I. pfevaili•,2 (ivet,le,la Fil tan,imt hrre]Ledurlint<,pal,4.,]ITwient al•rert in,heiventolanearth pr•:,ent il he•me e:pudienl to d.de a bai•rf4>m (.c n r[*im con fi)uD In,irer,irrihipintr,·liv[·pirri]11 hrrn,(for:,100 tainin,1 a hn,th irKhower] 11,10 :imei, hecawe th 4 i·4heing inne h el Al 'he Bane lime tho qupph liLIhi•r.tie:,noutral i. earthed / a mini· t.ne11(al o untr.e*. The,e zon,• are 'Med on •ho in<·,e•ng i am,er 3 bari>I pi,hl* in Imatirmpt to redu<·0 ther.i•,0,nreto,arth' f the neu· thehaih Igapproached and c. bederned- followt each zoneex tral 1, 4 1,iu •lue 2.hm, lein• a generally •crepted figure tending f•]n1 *i levrl 'pwnrds . . m rhe oble/ 'd'/c e,•rc .e i. to en».,re dequatee'rthing,1 I.m ell 

Zone 1 An> ipnce noi in€1,]di·,1 ir. 7fin, 2 or Zilnr R rew Gn ihe C,O•]meI. preal,606 and su ubviale Zone 2 extending ! tn i·r,un d!e badh, he• ihe • ·ie ul,cre carrung * rk 
peibong * 1 [uh d ingE·™114 In 1 fi, an• Iir iper• on (he occurrence,)1 an earn in the ha. roulc tourhelec·..atequiptne,1 maii.ed rheipin fnoll Line S limnited hY the Eu,Bide dimenqmni or ine ball, irRelf, being Th[ [plo./ rin JI,k·; wheArr as»tim ,]r net],ral earthin,1 91]i,uki not 

the zone where per . in the bath <nu1d Mu,4 elecrieal pipiT,rwn¢ . 4(andiirdiled I. 
and •here the equipment :, 814/ liabli to be affected by .he. r,11 I am of the £,pinion 11/ i· iningld. with 'Lo T. il lhal ati.k er ie 
•eam, Imble lurt' ...d .. . p..ided by le '.ppli' .wrl?iml ./. Variouq requirement• are laid dawn,. Inm r ./•e8 fl' lieh ,)f Ihi could laki· thelbrm 0, ·able Kheail•nnd ayin.>ur I,K in the€,-il un three zonei. filed elertrical equipment in liath,rms hy lh' ihire der'i /1/1 -tens. or a.pe'inl e•rtl'll g.'indulti,r ]111 (in :,i„e*, for fixed electricalequipmenl tie inhath™nm* 'r, pul, m thriniwit-ie• ni u 

tri• £ I.E• i ' i.vrrhia' 4-en•. '1'hip ear,h.ng .'nduu<:r *hould be equal inen"'ined. 11•wever. in the time d// 1 inlend 'c dive.IM, 0|JI• in Lirrr,il.·•r•.en[,AUUrithneutra]wifihiriturn+ud·*the /,cl•et out[/I al ment lned i. t. que. in inrne 2 the pha- ndmor' Neutral and earlli c,1,1(11'lors whi ik[ lie 
UK and Rhode*ia &1.1, hi r rul, ireiri114 # 11'ev nig IL' e e,innceled !•ethe• 8, all rimvenient p no,•. 

1 be'ie·.0 ihil i:' ·bi9 countrv ,•f per,i' ri)ull•(i. :10 Te.ialle WI.al 
evrri·in le phlred ./ bilriod 'll'.ir ri idelert'LI' r, r e·LI'luill| 'Lp 
])Ing p irpi•+ alid al|·tnetal later !,idi,i.'re i, thwig ul·tho pi,k· ./. mi 

trn,bf•,rnier••,th an elirihed4C.·11 1/conuin•ing. Anda i i nan D kingi' r;Lwilable ti't,4 f i• e•Ihil K purr464 The *m or ne•ral as 
./.11/ ..lilii,r r./h Mi. An e'ltin' Nindii.r/ which L. 1.Imiqed n ern/s .' [he 

USA - NG appare•t • ns I emild b• remembern,1 (hat 1•0 Mnimilrilwiri,Kltrglilatian•.andwhichi, lieffer,notearthungalall 
hilt .indinK pri'vili,•4 n . inhle lie[,·a,id·hrn» n elh, d (1 routlng •••em !9 120 • I €a·'h hililt turr,"ls hirk w the Alip:v [rni™lirmer ·leuiral poini, thus 

Canada - . •r al@ prailieahle rm, thibnih provided a 41:le·> trAng 
torrE /«11.. wd•h the M••ke¢.outle:) i. imed / ca#b leNkup y!,Mhir u bid)krn arl,1.9] ar ennh riod.ir™r Iioe, lif.4 ™u.e a ila:,ge· 
pnneailin 1. u.ed wil a .ng trvitv of 5 m. 

TI'i,· ;]rtangemenl hiworke,1 in Welkon· •in<, 19Mb, 4,• far*,1 - 
Au,trilia Whalamcilledilenoralpurpoip,1uile·.4, raleatnotm[•re 
th.a 10 A and intended £[r Kenernl u• with portible epliancet. are 1[ willild he inic-inK i , hon, from En,uncor• imerating the.ker no, pem// Hi,we·er, whm are laiown 8, plug sorke™ thr 9upply, n'pc '·.,ten ir pm, ined li· lhe ipleation 11,M i. where 11,0 nelUTa] 1. one •mieular kern nffixedequipmen, 0.0 4/hied rodle Allowing. in.,il•,irlih™:11:hum andenT,hi'if unrv alihequpply·ransformeT Do 
r•i,remen¢• t* Miwi anw, advent!,Rea nnerrn! Ii, thii.valem a,-mpated,ith the Ii, permii,ed[/ 7,ime 'ill...'n ...ther..7.ul•proircip,1 Inal, iple ea-,h. neut/1_tem° 01'he .11:ori .lrobalaileeenrlli [rukag trom .plm,he. flnd •tea,n [e g Lf, A •upbraid>. ri' Fl. perhilih r rl' cillhe n'ril for pri letive ./' ple ./.11 Ink· b.t £ Permittedil Zon'.nd. Zimell. .. Winch/loowether'. broken nalri,1 Lan Ntil hie (h-rouN re•Lilt,withthe inhu F,11*,1 
Pr•nce - In¢,}or·n Ired iii 7 inv . 

hriblted in Z,ino 22 [irivLded a *I = •innoi x u•ed Mr ....Vill'·rl)uThun·Mr QI.izinalle.- 
rermitted in Zo,•. nrt.Jx]1»•101|LI, 1 1]riwided 'hal 11,6 Ix·k' ./let hi,4 11. e./1 h , IN, "ta·, in 1, •n 'r Knmt' Durbin due' inard 'llwrill' .,th the ./ ./ i,jel' ir.,ru·r i. Lu·d ¢cm 4 '14epnnitenithwire,•ni'.11,wv·,11alledJ-hilirinnaihrne.· Germany - Ni,1 per·ni'·ed 1,1 Zfine j trl,I td•th(•4l 'ink / ']r· i ."t,rnwri'.id 'I''im,• wil> iii'ihm,king if Y- Nii,prrinmed/Z•ne: 111//rman,·,helimitof Z,ine'ls...#m are ga)171• Iii rtin R %'piliate eailh 'ire Ntere k mi f[.[,d m b€i,id N·e 11,e h.•11, ./1.In:, ...1 

Pr'ittediny,ine. pr videdlhalthe•ilkel·oulleth/ganearthiermi riin Ihe YINk 01 £ h..I'i:,g>iii.r t. lial L Llrrent tiai k thri,ughil IL[ ir-/ Iraa,foirner•us•dli, euthleakage,irinection™UNA pennBu 

merM en•lh eler•I ridos nlid while th i, m 1,11 Ii,•1 di, 11,• •,ieng,•wilv *)mA} harn, prnvided 

J hhii, 10 'rn[ Joi. th. m Fri•, e ./ (.erir /1/' (]Tll 'Ill.4 11 ( -11'1 Lle e,· th© 1.11 'rn« i>f a 1,•iken ne,itrll, Iri 1.,el m ,]rn. ilie the 
di,ul,le J™.1.la'ed or l il-ent .(/pmen, i. Died I ih iwii 'inlail +InK [re brokeri ne. lials h• 4-, ir.,ignilwilrui and I 
/£,r/t init|MI wo'k. ar].alK lither file lili cir the ©lher. '11/ lirited(Lif ]·..Ill· 

hal, In,•rk,illhal pe,iple'ill,(nlil'Jetri'L•elli,r·nhlill.'Imnie4 pie ear·]I[·,1 ."en i,Ild the,1 voli lin a 'le e..lh einifiuct•rtl·11,•In ... 
inbalhm,un. tia-1/ularl' wil.hm¥:muihin...herilrs / ielherir 
I AUFF' re.VEN !10. P./TED]'*1% MAY 1'1711 



Mi, A 11. Fortmann Rakslili' Arri allv i leN thot thrnrutra ghaoil Mr. Juley ion Ahlften Qi,irne•ter 'I'hank y iu Mr Harnard [ tilik 
IN -h"llihi c,% ncr':promiqeqalldthequestion pul Irc was t iv H•wai, will ' ior 1.1 (h ' ™ rnide ar 1- the approaci $ Mr 
hi !11. ur• 5;10311'aidize nrid I leel 9, .O ffirm nf... dalti n wilild he /!imiwil •nmn/{I il lip .4.. dii. /I. In.wer nup qull- 

wriciumr nnd :hivild / perqued Iflh€ ne/Tral is calhed ,/ 11,0 ralle 
i•nd 1':rnsirrinnhn, c.te'li' /' h.,RE. qi.thren:.in' ..'lhurg • QI FATION RL Mr F Tri,nimpnn T 11•,gnith Thr pir,4.r,11 -fl're 
ri,[ill'r//fin rn, c".-i.4[,rear#• Ihril.mmt. n' Iiril'frrimthr I ve repihili n 4 ) 'F) 4 mi,hillis 4 Ih • ilgill mi ( hil'lcE,! 14 intill,Ll' I 
di•[•ibi,lion bna•d In the e•rti •ermini' whe• the Cul,Mcil'S MeL[rai l• umdilit. liunts aid acie.•dirieR anddemani{Kihe appreval of the •up earlhed and [Ms Kive* en Aernrint eath Khoild the earth -e· 111% •rinking 
t .. 1 f. di•wn pipe. i r ./.• p pe' be ,€m•wee. due r. plumbe. wor· Mini.1.ndiwmthhns•.1 1%reervatinnginre,pcot fifalln·Aingron 
ki,K and .1 iiI Then the·e iN the iefe•y ef th, eanh orin,eedfin frnm m./.· 'indul' I am I,]we],el /('Ir 'he atter/1,1 to el'orce .1, 
i Mr I f rm i ni| ir i |10 disiriburl in bwix bark l i ·h • cril],1,•il'A ('r,rt h p,unt 6 *Mice b becilme ciwinpul' Ii, menibet engineer' 
wher ille -h und neutral are coupled Triank vi 1 Mr Qi'i,m!,qr•r 1 1//1. ihal ·le'l./.holild be .ked In I que'li tinaire . /.mit 

Mr J.V.Gr..4 A R. Thonk .,IM. Qlli.rnrisler frorn thi p,unt 
nitle-Litiurwin.-gulationsandthecon:radi. forkettinwal. lixing 'f Ii,be• e•, befure a *pe, firati,in M draw. 11) 
al >nuchap. here. whallher.r.1.·]finNardtheinnallaticili,want N 
gee,·Ilhink G.tandn·d•Irni; In 'heiwords whenvoillwareR.' M. ,.11 Fioldhouge A f liate· .hi' ld i prw•e 'f IN,ll|ntlen, Din.kE 
peint frir the ing[allalinn 11 d<€9 nfl malte, hw val, penple bring it br I. Lird Ir. ih. € A M. agal nm.nh.nt ti,K ,' H R ./.1980 Mi 
tnripfultllhMI,i#nithrioinqi,mer'•:regponsh!1,1•,Opw n P V [' C indwil • IM m.mhrn linmifir. rn[,i-, 114' «h I ao m 

.linirihing.nichhec• ine»abnut with 'thhin,ld},rnnrnri+paint pral li r I /1 Il g le t inw· r. 11 ii: i rwiwilim iiI in Ihi n-wiring regn! Fi 
p,*ided bv the supplier in each inita] ati©n. ['rn *ute 111'A ia, been 
di,GLIM«ecmal™tinues hei'orel,Lit thilil/O• [.. tand Ihiven(heard The 4 * A frican . reau of Slandards have [wer the vear, 19,Lrd 
tie previtic* disc-]or.: Pleaqe Buandirdize im hlivinK en eaMh .- 
Ii'- thi' ingrill,ili, n nover mird whai viu d Thnnk viu] •urr [lial theNe materials are u,ed and inNia.led in aco rdance w.th 

M . praiti<el 
Mr W. Birmard.Jnhan 'e,burl: Mr Qu imagier Ue in .14,hanniws}}12•0 An,Ii,prnhOwn»i,.ilecle.w»upple·ne,(taSABS. 1974fi,r 
nre tomig:' App'sed to mukiple earlhed neu·ral sygrein Our expe l'PVC 'ruDrAnddra.,ip,peinndfil./,wire/1*· Thi•Appelidil 
r ·ncr l. th/· i· "I 'reate ' dal./ U' situat%/r. We firm I> brbele /1.11,1 lir , rihilierrd ils n fli•t' 1,41 %Li:i])Irmi•n' ti..ARR .1/en 
lia[ ille •nly 6Arion i,ki run a •epaiat€ eaMh fronnyoLr t"s]•former li,1,(]111,]/fll. It.plipli,el,loindirnelheprartle411,11•hn,ild 
wh•h M raMhed b> means !>fan eR,th plate to eae. ninner In the 1.dlriweduia-relh•t'.PV.0 se.ieranddrainA•ternarea»elb 
i i,qr where voi L h.·e a . u",2, €art . neuIral sy.tem •nd vi' i ger I hlod nlid Ii,!El in a manner i,wch a• 'ii er™ure Nlile hei .enlie 
bre.klil the,w.,lralrinthe M:p:A> •ideil meanst.,at theneural€.ir While € A./.8 5)80 ]969 ever,ii :.he ...factl.re id r '.' C. I,n 
ieminow rlr,w hnek !0 viuure,lnh p 'int via man, devious paits and we nittallic cinnd .1]1 and 2.rce,Noneg fur •e in elerin, Al inhtal.Ellinu, 1,1, 
hM,e in actual fae'l found in ,Jananne.hurg tha· under three eircum· m r I prn<lite furihe i.,-.en .... Intion exi t. Th' pla'ic 'dmi 
4(ance.ii,ileangetdar.Kerourite,irial•,inwa:ert•pA. fences gat. man,MellirA a«Kill,·•liA·ereuile.talthe S.A B.4 1. „.le./a 
pid®4 Anv 4pilri..1,• pans whichlhe 'eut .1.irt€/1 ..... ..al 

ende n! pr•rlieea, irn •ppendi• r. S.A.1•icAOpriorli, when•uaa 'i ihi 1/11':f, rm[ r ende m nfi,rr•'1]li fl in 1•f nrw 41,1ndnrd wirinK rek·u]ati,•n• The 
K A 14.>4 M. E do C. P-toriu, Pre%i•rn! Mr Qi,171" have .reed wi •],1, and marhiner> iM in mi,nini furit .tpr JUst ]. reph .M- ·i p .l 
€-11'r Barnard: en·wrk, the ./.1)[em car be overeameby uill. / split neil Mnqi 1.,11 nulhi,ratic4 liuep· Ihe * iur r V ( . i a ne,all.• ror· 

d li 4·liern Iri,vifli·li R c. rri. the . A B. ·nark and » imdalled in 
Mr K.J. Murphy > r.rerip, West: C oild we perhapA by *h••w of hand, .ril,rflil,£·1' wit. 1. .n, di rd wiri,w .gu].ions. The loch.que ind 
drier,Tillw linu man• undertakinprep.Bented here 1™lat ic-[h· in· w,]rkm.inilii], u; 1/11 ril ihe ii,g™Il•r and in man, ci,MeN men•.anu 'a< 
4%1 inthreerthing of the ·eutral (in the 0.1,Imer's premigeM Thi• Uirrn nsTO|Intian •ci'mmendadlil™ i• •re nfil adheed I 
1-ch ./1 11 ./Miv• . 1 am .©1 I¢vraurl: an iquint•d neuiral +· Themult liar i·,stal]/innin whi Ithere,•nk,· len kil,0,10./ed 
temhii, wheihernrnorvlist,i·heear·hing©fIheneuvra •nlhe 
,·r•nguin©r'• pr•]•,385 'no pre,imble Ir, ihe *1.indard wiring re,(ulfilkins emph,•i•e lh.. 

i•inT -1'4,4ith Af•kil h=>good reard ftirN,•un•ler.Kineering 
Mr .! Mar,!Mon Qui,mwi - Miv wi l iu Ihis qi]-inr ho fe •rntle III. wl *14' p•euu·Jan. bri,h :11 merial a:ad methol 
indi :,1,£1 11·e ce•ermil,Minr iii wh,11 in dii In in,hwilial municil)81 Ii. I i. Ni' aI<,2 ·hai appl,ilinin•el• 4 mil,ic,n mette, I] PVC eon 
'112,i•k •,Li diwI i. in.·•Iled In '4. Ilh Africil,1,Inualh· Ii,id it iM ful· ihI •illena e,ille 

if,]rm LI[·E· fur iA 114!,ilhil in i. l ied] liv 1 hr RAH. M unifi.1 En 
QUENTION A' Mr. W Barird ],ihaimelir.: Mefi,re 1 4,4-4 1' Ineen:.Lve.er,ouron'id•ali•n..11& implentent•t.on/or./. 

MA •|ih I * ·' 1. [ iat 4·e lan gi•rninK eled™al in•lalla 
ir] © hed'o,>In 'luis...Ing [1 /8. fili.d tilh€ d....K |i |rril' 11 

d.climli,perm,· Ini'*i,rqi·Agil•hii meeiblek·11'Hindil w'nit 
ium,e,te.1. Imil' boi·,ille[.il,larer[ i. M' Qui,ma.Irre,wla Mr 11.F Kneal Et·AMr qilizinmiler. dhank£, 'r,rlhe ·*Porninity 
1,„n 22(,r .: ihe Kiandfird Wirinj: 1?rgi l i. ]irA -h Irill,•i. 'il .3. I ,·I /1 '14 'IN f |C,·1,1,%11| r,•nt"nalir '-i id rhe ,•li,n rin l| I 

mi,re 1/ , 1,1 hi nade ni 1)14191 i{ i rindizil• W• 1,1• u ·hal there nre 

pierie• I..]. boarclill hni,>c> hicks cr Ill. W. hiwe gn•· Rp hhlp'.1 

plving :111. re'. 1]Atl<m 'EW[ manv ¢ imidn wi wr hinr·n m irhrri,1 mi br·nding m the en!,cl Ii· ihe lavi,g i'filie cond•in lal moreeffer· pia 

ble,„.. I, In iu' Kivey,•,1 [wi,ellin '10 vrrillirir'/ Wi' had ./r In:r tive unliz.ll,in i,: 16 mire effien, n.rihiul of d ing·he vibcanild he 

purihi, 1,in, weekrlidh]*oul€['inlv havciT re,•redhy'rir•da•li·. .'-1,11,10[•d iii i. i.he burnill.,IiI Ii, pul liu, inlo ,>pprn•ifin Thank 

IUOU (10 9 ie *It'.*[[• 1,d /' 1* a fl]'111>rp,•im in.lighring' 

'F,I, ]>rl·VHV',1 - ·1'i:Epotr,;E 
weekend l ihi·] 1.duieeindea•©whichwa;the Milp•rk H,il dev ]Tir 
wh,relh,4 11,1,11 [a,11 ·. healinguiu, inimri,1 lirirkili-,Ant,•lh' 
kipt I i,wi,Lr ,]11( the emkle•kage Thi• r-Ited in tromendi .ilin 4[TFMTION.2 M, C ....(ritil' Th,•ion,J,inlia.bee,i 
•.enwiwi• 1,•,·diue il eve, tripped i .1111,e o. r•rerrivlightingin ihil 
Ii, ie /•ler,11(In,•tharlhereis•}.leh·r"ll,·tifieatlf'.Ir., ( ] Th/1 ew "ric/4 al nit€i, lenderril /1,e/ti •alling fri r p.11,1, 1/1 

Ic tillk '1| ligh,In„ einull,4 wilh e.,ilikakage .11]v•. 1 lo,41 0,11 q me 

liLli•,kni. when i.'lling f •r qi,ut 'lion: in.Lead 1 ./1,1, ¢ p.(lerh. 
t.niel.,il iear l.- 01 pleill••1111,1•B 'llheNe (inb, 'hirp were 'in 

ille Igll| .ir'llil. rl e nnew.lk 01.•ed 1/' Ille viet Ir wnrki. im :helighl 
pl-bll • r 11» ti, be provrd hy ¢he loull t.:.t'/ .. 1/ 

Ui• 4,11 ad" 'f -ne ' / 1 er •11•p ia®r . PL,1.tel.,11 iN i lili ih . 

uniti hill,pe,1 01' 'llu, 11,1•r i•bilatii [A ·vhi re r.irlhliakligr priltect Dn 

ling fli,wn fri'r' ihe r xd i..,h tric [ni,Ii, hi)lder li thr end m Li hink 

ie,-14 1 hi' 1* Ii 'i•.1 trnde] /nilil li[,1 lie a, 1 3,/ed can }w wil 
./ ihil inaller r. rcirp.ing /11111,0/ .Ind Jt I• m•· vieve Ihat u,m uu-11],Arb.wnsrial,ir Hiwi•wrili.lieinwrul'newl>,11/4, 

I I,iligh I Il,Il' agrt·• (linl ive •hi L:] 1 elwourn<r con•unier, where... .•.i.i.lid./.. 
I L ill]"4£· , n(e |IM]. nnd liulld li) br inlerilil or lill-[.•11 r •I 

Mr D.F. Knr,1[• Kl A ]Ili·ECA. 44'i'f q un> mi,u i,ii 'imi,ull,• 
der:; f ril,0 .an·rpqi,linull 
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The pi,Llit i• 111erele© Ih .1( br lua wilhnrl' I ife], inrced tl, ne(:Man• [1 #i. he ni,led ·but .ele ™ 1,1, en,/4rnriv nia.I 
Iniv il. tried an' ilii,in,%ed rquip' Irt ancl iinly afte, Ki,inK ;11,|•in411!tdinair 
in,il .,lir pr»11, J•gri,•1-fli 1,•id//h |m'er w™u•Ii|6 en' 

1./rthrne...rv.lril infilirciNiali,1...1/ainpert®· 1 ERA Ret,ir· r/rl/ Ce. / metho,fu li• calci h,ting tile cvaic Ic 
qi,n mit la hu, *nie equilwlen, eru·™eiw•, 4}uirt 'inie rn .,4 r nde*r,ni,N[ ell}iles ingta led b• di 

A hirch r p i '11 i. ihplt , 1,·i· cl.h J lenderer h.i. es,abli·hed a In 1 [le c.,ril[.[i,in 11 ·,rul<h 'LtplI l li)./whal lechous 10 ' t.ler'•e. 
eal inarket Ihrhisequp·n™. his pria•are riftei.ed k.such. Il a u.. i i. lil{/1/ 1, b. run /1 In e,rer.er·v r /,IK in ekee·,4 iii I. 
i•Rtrrl [hil . n f . 1•,1,111/mir'I it, .i....Ir' ir . /. 1,)nger lilmi,i1i4 iur•m roling"it Walld be weil ji,thle»N.]Dee.upre 
compe¢ilive The 41 8,·horitt .thenianded wi·harelat,e' 

ill,an,ill it in i. innke. n.,1 p,„ihly drd'. rle'l i]1· 
men· f,ir •hich •rnie' m M br rArm(• '1'1, g drawN aIlention te 
nn hor ..rlval,1 11 i.e ..er t.. proR[. 4,•4101:1. 1101.0'v 1.1 it 
m./. 1, ..imil]J,i irl.'.:ible in nar. h.w degree c,1.lar,clard].A a Phe l.)» ./ s,ie •/ cable 

' Moil "i| 1. Soil r. I deill' x s.,eatic neat 
l'hers pre £*rl.IJ' 9"/ 1/4 Jis mi ihi ,·•J)!ng <)· •il.1111'· lender• / 1 ne ..id bi·Irir. r.rs 
hiLI it ,•lin, ahle wllether .inder the i,Ir[*nt I,v&term, the d / 1 [libr .rl hi• ..,ti.n· 14' eximplrille fahlr h' 
K.#riiI&([,init i,Litwel•h [hri,dv,11,•1•.e4 

M,. MI. Clarke Ne,I. llie hi,un. i ;14( le In i hr •ht Iriurwe ! he refereriee i' 1 el ni / AM 'n fi r "prr/Lii, r• i.·er/Fld 'nr ' D 

ihet*™ting44(ern.herel. -[nu·hn,iT,f.are(,impelledt•,cal'[r i, Ii,•in. ti long: peri, rl . ·4 4*r. 604,804 ift,ormal full loac ra 
tender. i .r riu,Un » alinve 0 err(•[in val.,i· it:id I. 1,0. 1" •|nelp• I 5 1, 1 1, e d,11[v lin, d evi• i ./.l it li .0.11% le for I hE cable t. be rum 

(lie hu 7#=*31='I==ix 
p|Le.th' u·r hui€ 10 K.Kir defirilli n¢ right and ,•ur i./ »41hl ulld f, r ample :be daily !.211 rk were n peak peria i: X h,iur, 1.6 

*ihe.eller• 1/lie. i·kee.,he<,•miet.,iveNpir,In,ive'ncheal liued ' a i: rin.il load •f (24 ·X) 114"$ 21'x pink li.ad thon Ihe per· 

$ bv %·J•nir ,•1 ihe r•d 1„ kffp ni f,cuirate crn. (if ¢he.• i·,)4'1[4 In»,Lle fiter 'ed fur lhe X h ir per nd c• n )e mad trotn 1 gi. re 2. 
G. h r 'il her m ole uim.lic.(ed load ly:·le. I ne report .fa I ine'h I. of 'infll)' f·ing 

1 ./. detry [.1 Mr 1 //1/Id hal a . in, th' iheMe ihin,/ 'ai lie tila,iling ihe ev€Ii, rriling laitors whi,hcan enable *igni·*ant e¢• 
n r. le, i. he m.de,• the Relecion [Ii'.le feeder 'lze. 0,1 ne' in/l .An'l.le(L Ilre 4ften dtme'lk (achecK•nd iheee.'2]Mof quext!,mable 

va'•a [ 14 1/ i,in' Mr,/1/ r·li•·inp i .rwil .31 ihnl ire'li.*e wi uld uprated if they were'll.,in 
a ni•rin.•! full ... ... h i» [nlirn<·Ii,€(hed!.Cv,Mlav .i» frn. thetime w...rficen 

thilt .ror. h t. fi,111 (1 ou•Cinindf liri•.Ire.: Linle•,enthl,4,1 7. Mi,Ni '·86]. i.·il .il h'lle .r/1 in 'li" Ing¢lit e.h ./. it the 
in nT,ler with pri,[le € rdegamm i,1 11,[horil v rlin Ati. 'nmr" '11 Aut •i,ri• e•,it·i i 4. h,•imr' 1/149©rnetin»le» Nfimetime> more¢han'he 

and Iii •ili, •h•e is Jir, A,Al 1}Inl J•. ihlfil•••0 •rig,' Th€4' ·dired b..le' ' I lig cepending i I relative valle' if air timi.ra· 
.hal be mrkled,ith< 1,0,1,(4· I·I| rectified Il,re. •1 'P/Rele, ir umad he .inwi,ie tic,i•dereriergency nrewlic 

Whi. ine Ii,/4eri,ili•brm,rl=ilhe f r..41•,4 ralin':4 if lee.8 'in air ' Mee' or. '.re a i'Knificant le],glh Probah[' a 

the defini nr of u cer,•,1, i ,·rlire ' The 'ni• .v"tim / '1'ked mi a 
1*3 (al ceilin•und i• my view ihi•imr..!0• Inhereal®c anc. p•a¢ 
tica, The n™ion .•' rhe iuyin,: pi,wri il milney N .110h tha· diahlim, 
the .im„uni rnL.14 e• v he l•*tified nn. ihi, in,ild hr /0 lin•e i,iul Mr I).11. rra•ek Durban Mr Qu.ma.1,1.1 1,r,-me the encillin re p.·e fir u. ri, I,ime b.r·ard will .,irtle. ..R M reclifi• Ihe m./Ii•r bri, H'Kh Voli ng. f flhle: he. ail• thi .rze / Ing Vi ill age •ah u i, 
. ·i>mmend 1. lf) I.r i . {n·jan Ar ill' rrati,In. n. r i »/1 h· d e l l y n I / 1,>· i : ,•;de'll, / i f vul t •e dr lip. I n re. pe ' i t '/0, 4eellrid plul 'ft,w que.,Inn I icen[!I> a·L hel·,K <·mnpe]I©,1 1,inc· HIN,• V 11'WCAble, I wo,11, hilm»[ taa: [1*•gi.'Limdbeliam cept the l iwe•1 tenderarter eert iin pretpren, £·4" 1 hA•e •li qUA·.1 wi,h 

mliu•trnenrihil.('filiv•?te·,4 - Jahcan,inh, he,·4•the},enati,ifii,ii Inihlmg ... [iwill|adrut. in le:,1 re'llied I. a.D'i linal i. nriv biu•,ue lif th•91imill,linn nG,i,r indiLM(re•, i,re.•I·,i•mv e,nd ia.lin· lilerlri. L,41!il 
.3.: 

or. 'hid• invanabl ari.e due h...1, 01 
e pli'.en· ' n nditi- Wlwrher.. tirren· [eve[•i,[dJUVInenbur W or LA, riwl; weill her •i.d it i.in.. 11. e*perion, e ©ah •h m 11,0 „ 
t lineth,ide·.1.i....re,AgO'i,f i.®aill..,Il 4,1,1,(Lull ill, I,l 1! kV lirrable tri-,Liandieia,Lveh·r,•UKh[real· 
Ii'[di•Liht liut tl·,44.>Lild he reviewed Ifierw•reihil il /111[Lorves Ihe menl 1,4 1 il] Lire: m Nerv,re cue In 1 Iwrm,1 0,0, o r|• are M n 1, 11 p.l•,0• f ·r whiC]' il wn i.endedi'nd lihink//:.theirn:. thai Mr 
I.in'hard & amplmed in bil intraduct[• thi» mornini,· The Jw rif pinver,i,44 billian I. li,! h i•kl• p-ea.( .ii,c ihe exAn ina .t . lili,k / •h,4 . / me©inx But lei ir, n,•l .v t. il cle<. r lil 1.,ir iii'a|1'ail,i#/Nilge.1.1. ,>dereiribit hee™·1 in.hilir.vidthe 
have a Filre in •his whole ·wter .40,/ :ir en,r imjl,•e membri· 4 1,10. mi'ildb, hepirifi he n'rnialre„ ti"'idive' ri' 0.1: 4'iur.Wien 
h.,Illa hr 1,4kcd th .rimment I ·h. pan,pull" paint emerKenev :•indiii,•i'N •r,Me In ihe •e of verv im·,orlanl reede™ 10 

MI rel quen· il.er I. i. I , thequcwt,0/ .relal' tole wi I. whid, Mr INer 6 refered. i! mav hi,•fuwir he Ailae tA undcrial<e 

.. i,impelled ' and ·1•,wea' ./ LI bith 11...... Natn' 1.„,1„ li.ini, i,Irlil•,liii·.• n Uns ..d 

2.TATI,t#1171,772 lt'31 72,11'AUT .nnU' •tiender Mr. R.G. Hnneo•k Affilato Therels n©cloul,T ·hut i·•lhe ting ille eur· 
... I> imbr,1.2/ ·ni't vin lon, have han aflogi,air· rhrl, i i 

# I ' lwin·,L -eul,rn,end iii#*. 2,9 nut th' 1, wrhi tr,n[Ic' 1 em 1/1/,ird'I |ili.ing, ni,Nheel, arre/n,in,wi.:li'iri. 4-Ul,1,1.t• 

rlimihi.n 1,·. m> ex,Irienur h,i lieri, 111,11 ('nul'll. 'll iind d i :ake i rli,in ifil€'u[.p ile, 1,1. h i. r,glil 'a impli,•r ihi:. rlill , 114 - 
the-,·le.,Ainwac•,unt F:fimrit iw],pir•,in deN,wrionf(.len-a• 
tmH Lf Ihere IN newequipment a d l nn .Ir.hi,re d ihe ac i.nl applwa· 

later liv· 1,•lanciag Ihe intern.i• 12/ 1,),i #1 0 ]>re•elernii,iedii,nim' 
mull.til.1,111 r.• re•oinmer.dellii/ [1 liave •wl f:>tind . TAR,rer i r *lnrieriperalureaga.nitthelherinald,0i.(i(in·, theamelent. 
Ai.dihir wh• 1+th•une•.enlfutw •,iu Arthar ,]ar,i·lil'i.40•rr wl'elhering... irar Therfir,rl.wlir /•Iii•ratiff.,1{/.ler,4. 

b,indi,w'kihemjnre. Mr Q im'ior Ihplieverhan 'hf,w41[,in,j, Ii,·i• Oic dieje,ilir n.tir..•] 'Ifteri:ihed duringdevel•,1.'* (il the 
..LL·I||i R,4 :pll i|€ 1•ill Lt ner d• ·i> he reviewc.i '·1 [hr• 1 '111 ni mwim•in cal,le d,-ign w gir e mi €xtr.*i,|med 1 11' i F 91, ven- or gr[,Bier The 
./·il.lan'e. Iwilh In '-pe' ti,f vnli» and .roced.ire•I:'d 'he:t·'brel m I hir i.... whic'inwrnie•rl. 84 1,)..1, linger:,·r'Lielwel 

4/ENTION 111 Mr. m uiblew 'id di 4 . L.embuld MI h. (U nl' akul'ir¥ flaor. 11/ f 'em?kifir· 1 th 1, il" 45"11 ,» C ¥©lic 1,/dir' 6. 

Mr t.,1. Prin'/ A ./ ti),(id)4, 19-('rlnedic,4,L/irci,I)1.n 1.6 e' ,>ra"AM'ri •i,it.imni "Ji'14,4 40 4,0 :bernial i,m,por,;e. id /0 
L, Ilt 4 •i,Id ' 1 li'i ./9, m inufuililtcd . 1•r,]In, ·A th c,lhe, IhE 

*• erqui De€A I. 1,7 ar wil, 14 
.ire verv Minularand Ihe Eli·.[ricil [tewearih A .1. l if(;reil Bri 

alici (·m,?r,Wi,n Maifing fi,r :,11. limdr: rn B · 4'V? ?i?•d ilirra 17? dle 

....' "•d,in i 11,4,e ... 'Ihe·,'11( 
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quentlv he (le,ern·.ined h> liv.[ir non .1 1.1,1,id li' Ir, i•r lil wi rs, ly i klerde i. eler ./. 'iaar *anne/r n ,•r'•nixalie gr ben•t• 'Ird d" 

Irill i·,11, In iiI ***n,·dioni•nnekrngdoel·reffendhen•,tword danraak 
L,ading ri,•d.unni ¢l,nli.. a reguJarly relroted perl•19 d [• 1,1,1... i'r 0,1. v..licur Mr< I older die indruk d.' h']11' iiI i n. "1: by 

re:,i Il u. i : t,inl,1,01 nul<nitude alternatin, whhiedllird ar irm lin h,11 n irmqk 1,1,4ge k•r! il:ler en dit dui vii my op 'n iii*.inde toe· 

ding aie par:.icularh w n·p e to af,9081;,.hi•ugh reforrnce Ti• fiuMhor 
'6b.h : Ntil! required Fkctink uns Kan ret drie kee ndax ee•, eenkeernp'n dagindie,elf. 

'E·,wrge,in'· k.adir,<4 baid a, a rimductri wi,iking ,(irprrnmrp (11 'rd.'In .'.1. enkerr'nwekir.ieddoenond('normlenin· 
ab.ne t ta· tur buital/1 l adit' 9hni./ ho appr<uwhi d wil h e'i,14. ht'.dighrd. 
de•.1,]e,ull¢Limastheeffeciveservket fr willalmas! invunrh ¥lri{ In'. ril mer·.01,8/0 Nien Ii],imeer a™eei, weik doettieffeid ·ever· 

rig ged,rende 'n 24 u.ir dall .1, reen ek 0,0,1 on»weer onw eie werk· 
Mr.11.F. Fors>,h Aff-i],al• A,lkeque*Indient[·4,•inlirL,in!94 1, .ul..,ranali.,iri •,ie,elien,1. daH,0enieg week IM virelkeman 
re'i .arrun'.apaci[¥ of l,nde'lund cal)!(.'.imunrlillvel¥ rn,irl]1'· ·KlegN {Inn Bal 'inM pr™:uk[Lef wee. Mel>nt Ik ,al [in. dan vind dil 
auil.ble in labular form I r. t be emphlikined in•n'rr ihill In, mannekral: be.kikbar sel word om die 'naer pri,dukilewe wei k meer 
.ui , tab.tinn u' lin•ed rinlatec. enwalmen™ conditii. and de· •Wf•CLI|{¢le| I '€rrIK 
..1,1,1.1/intl·™canni.idilv al.ent rn·in,9 Thrqi,r/'Ini'hil On• n - i,nlhi,i, <lit hiwi produktiwiteit wrkrv word epur meer 

eier Iwrpr•In' in (h. le*Ii.er, chy'lic uriniermittcnt ondi. nl %,erk nirl mind• menge Kedoe, te kry . en ek ditik ong n let eer, by 
undergrand cabl. is w€Il darumeritcd 1]n#,vim·[i Ihi· r.ri·i.Mr> 

data .R *upplied thi exten• to whwh cables can be upraleo for 1 n lied Mnr. F. '1'rautmann [.ad•mi•h· Mor. d c Vine•teller 
pon,ic|• ng,Ie<·mirira.mitan,e. ial, beralcu'led Ingene./herm' ek Li leen die 

Ili,/1,4 inum,yi, i...ieredel 011" mlitter •nd lia'll mr /11*uch ca]€.11/lon* 14 ihet tie r,ndul, 
Hed**dle 

#·ure milit nut exceed the mnaximum •mended ©}*rnting work -·. b SladBelektrotign.,4, Inge•leut &• Me· 
wigwinper.idiee¢ek€,rly•s·.remmend ™n•ra•ureapplicill,Ir¢ilhrdiel•i'rrirs-rm Thrinlirmilti'inrE• /41•elf. Ii,lermenbedieont· 

i·r-rvt,)entllethrequi-ed,·A[Culatian.1,•bemade *briellv• fa hi•d•]1,1]ig rL• Lirr li•dig h€t uni •Lkq te bly virdie volgende .K.pli.te 
Hiereel ii,Kenieii.inir•t hulle *nie ni,gverlingum'.reclehin. 
inercie,il,•penar werk nie 

1 (·ablror treder lin.ren'[.rati,in Fk ilink di T die Haad die enigate ji wal kan bepa#l of By ingenieur nie 
2. Mel'(id Of ]/vin# i r [1 rep•1 i. gimin' Ir'n diwl' depth Irrln,im E ./ g..k ward nie i alle pilte o.midde[1 k nage/m lord el 

he" •d pr ixim,Iv rif,)1hrr (lil•Ii·• di,• tirmrniming vii ./ims,Ii. 1/ite muni,ipale werk geee Kan 
1. S,il 0,0/1/,it. I be ..di € therm' reliltili·% Ind thermal dif· wor,i Rk Anl lirwerA Lin•, d e hand dne:, diat in,(enneur* MI •anns no, 

n [• 1..... . lic. die wek lit die Itilw aan]>ak../1 'LIC,Invel; ian 
4 ....,)1· applied i.d (iver a 24·h•iur c.l rl'.rwi lili ingenicu-4 anrge]*1 word alhoewel un*.1.:•aam ge 

Wilh [hr, ,]hi ve 11[,ir,Jialli,r1 Li 14 1 le, IJrdrlicatile li} ilpter,]iu.e a it ni<g vir n ee•te van •le werke 1)Bhi•[,rl te wee. 
vi•ed railrg fur tn¢ cahlc in qotin], '.Ind• the •picifled candi·inns 1)1(1//iwir.•virdic.rpr/adioinfiagiedr. rninder M.ien 

kan die sIad•rude ciok eendag i•,Mu.K weM dat 40 'n w•rke·•de t,e,•o· 
VIAA: Rt ..r. P..1. Bliteh R I. [·poor, Ek win,1.r na r.r die ne•' 1, 41)0* /·a•r€[ering ve•welk,in 
4*.ler in hne n rrmr n dit· prakt>k roeemining gevia w,•ra ial 
d I ..ad f,fl•,i ve. 6 .ird iner./. Imkcl ..al die ./.sve.]se Or Mr J.L. Mel•1011 1<i>K»tad· M· Qu™ninsier [ can'' believe thrl /1. 

d.lian»ieip P "N,ike ..1,1.ir" EK.erw. M die ...Ina.in. ele'r.V n 11 wi p ] I i ng nr, r en• le fird [he t In· e w ' whal i. 0,1 vignired ir i h.9 
S·et, inwardi• K Miker nnid,ll h> nieIne,Iernming inmolge hi€tdie ar qur/lini lip•,irrill Ind in laa [ Wall• 4..atihi s nrrs,Ah the 'P 
tikel kewa hel n • unar- by •mder •y 1.kend• Barrie·Miarme opKe 1.1>le i w,[1 :p.ighl down ail %'i w.1] find ihal /]ilip].tridian.n• 
lr©e het. Vot·en• mv 'irr•u·vge verbier •r kel . ral b Jer•yne •al yal,reahleir,inler. aie 'IRD ./.0 iake their (ime indning extra rru•,1 
pr. nie lerke Ii,en n e ·I . leqrkere/f•irhfhmidr neer Di, mageg wn,1[ Rfi•he«nre ] strait'h· opp••Ae niw niovei,•permit al'rempli vee©' 
ter de .,r Si fid,rade i, i ge,ee' word 1,44,! hie·d ie art ike[ prin·al t/ erk i n s> al.y L·ulavory what qn ever I undertake anv extra 1:1Lral ,•ork o. 
geheel verb.ed Dle Med.elektrae,nie.e li•enieurkal, ir ve.kele hoc "i Th,ink 'r,i 

d.m Kfule ),uile * ir prn,i,]laie,ve wr·rk vir rrill r.dien Iii Ir Ann 
Mnr, A }1. nie Ander Le..' 1),n le. In n I n[ Fort-nn Hokaburg &1]ir Vr.irsieller ek %*et nie 'i 
ilit h giwir d i. I ul 'r '.te ./ .s werk Ille normal ure le 

] A. pri,le,Gk ne.. ]Tlenieur wls,r in ...le gehou m. Iwird eer di,in •ir mnard,lar ™ ne! een kommentwar wa· rk Wil maak endit is 
..11% ..1.. 1. ile••mnele fil e en lai di' o.eweng i• mn werke te h,11•knin,4•nnidi•waag 'dererM•p.Pkgr•el D]/·Aiekorm»datin· heplnt, wa· h> laierai Nadse ek,iolegnieie Ingenieur•elf mner 'Md· gericiln (if 1•ir ian •le ingenie.,ri .©el hulle wi] iet,Iek.tra he virhi,]le 
leur Dit L• minkien in lan;gen,ieinde geval wa rdie eenormde eitike| a Ni: 1 FIN hi ille g ed be, a• 1 word Kai daardie i rang i, k ge• 111 lie ver, dio Or<1•% [· •nn lic!}a* LI, en we] urn beheer uit ·e,iefen in)/I ntr wn. hulle,al ievied, wei. me, dieeen werk.al h,diehl. 
Di· he· anIAng•4 1/ dir prill{ty• geheur wa. o [ngenieur na·ure werke 
1*i,bin.•ial hi·Nelf |•trr in werl-re K:•ed.keur. 
2. Averaniwi•irdelikep€r-- n e-tnevunregulaia......Wet Mr ..F Kne,1• Ee A 1 niq Ags,w•al „inall,>nglo; [mpi•%0. •mi,ve 
i.prn'irieke. Meginerl.&14,>uwerk•ir ],kleine,Stadiraddenhr'r 1, pirn,11 41,• in,11 rwe il any ca,egi,ry whalio'ir ti, •mul. 1, Al 

extra·rn-I work bevend 1.1 •qu red of lini in hi: normal Mahle, 
I b.le K.'Ill. ilill /,2.1•rir•Ii,g wx,ral "rk. rd van die De Menani *txh p U'han• •au. 

paitement wan Arl,Nd D 1 19 ./.1.Ind I. Ju],ailneshurglw A• 
deling vandit le *1.1,1101,1.In A,1'Ad liel,eneeilim hulke ma:•ilel 
lil©.fiedt•keiLINe Hiel•lied•1141ell]1,2.dienhulduplwHollk™·r QUESTION B 5. Mr D C. Palger C,pe h wn Mr quiz,rn.ler. 
-i'lik •i• .r 'n Wilr [}f I•El r,Hi,Kip • I " I,•vera•wiatdelikeperhi•Jo a. exenvaIi,in n. 

dir :41•1·rand ,•Im #i'"Um winruk w!·41riding vinkafhet vmrk •n n irsfinr l e ecirni··, Jilwei s, plih li,1•riakin• 're e:ineerned i, ek· 
11. i,uraJ#pern*le viard+11 'n vrrn,1-,ordelike .vu' 88!•gi'4!i·| 
bin word 110•r wa* nel n p w mlind hiNWI,ba4. r.leen de lingekwal,h imlilder. ·he defirlii.,1 :4 w.. .ind inerou, 

Im[le J.]ILI.U W. gtwi-lik wailme' I. ter il.aak KI xii prublenit• 'Ph• u·• reef*ni•d when ihe reKU|HiLin %64 prnnwl|giWod and ihe 
waa,iindei die beirfil,ke Milil•r,Lile i r,Iiri gi·hlikkend n:.al ga,m Dil :41,Li,• Air•ranCL,uncil LI ia,Clvi Kngineering (·en,raM,ir•I,idged Junob 
Inl,klen 11£*Uaakl k Kinl dir ..1,11 .En! wm Arbeld hom kill.rrek Ininrul./. Chief [n•peu,•r<t ..,L•rie,al ·he,line.in,ingrilll 
.n .ilk....1// D [· hetri,kki ./. virhied lie wer' buite . Ihi llicq the' %,1.1 be experienc,d in i£,mplving wl·h 111 . ri llu. 
ini,n,•,Ji,i.eclier••ir !/R„»p-r[ ILM Jn[|i·rmuni/*•# 
irvi,Ilk i L-enimi],g ver|e•n •Fal Wn ,!ls i:le vnn le.in•* aan k,illekrN rh• Chil 'specti,rol FAu•,re• g·inted exemption to build.KI:i· 
rn 'in,1,1·r,LWile Mn. die Vrai'.1.11•r. we[•t u vn. 'n ..cls.01tek in '11 Irili·lor 'I d i,e"med,hern ti, rep,irt hu,1(Ii,ig andexr••alion.-Kal 
vii, 1, het ekking w•t rio werk h lili, 1111 munki],nle Chens met ot ./11 -inri:; 11,)1 0%, etd] ng *· in ont h• Th€ • i,- 1 nic 0. I• req,•irrd h. 

di r lil.le,111 1,• elri" V.11 Vul•I £111 pl•illi MinArqnd wat '1, aai,•0ek indirilrlin Ji regi•erof ihe u irk underlaken •i·.d t•,•il}mi! •ilm i•lth• 
wriri .iii(lei vii indlge red. hul p,iM len <,134]Kle var land»bela.me ,r 

lin• Ainnilleanderkan[Li•Liwel.In,1* fimbeheerieknnuitie.e,i •Ii]1.]Illi] Ii.. beappliedi,i©li·•(riav L,•ideriaking• 
•iialw[•ng.)],lklv.'INIc'knkel Rvk-,endewrrkh.el.(e liwitarag ex avat [in 1,0,k i' Cl,OCer[Wd. 'hr [iNA I·i•pf f fir£1f Fac 

Iil!•rln./. Wl•el fl. 'n vE'f:4(lim I.[,fir,-1 'vilril fli• werk wat / iliew'• 4% Cal,* 'hiwn intb re[,IlireN I,4 til /•pilir li, 'llil' al PA,e:, 4,1 

ullered,11'rglik k,ini.,1,Led i»dil waRrin/ op/' lleti:ixisek 01,4 eX(dv.'[ Il ·hai i. ror in•lance where•huning, 1 'renche,is 
r,eci„cririllw mli' c.'eVA-dler a•Aarher,neurwi%,uin8,Jie ne, -ir> He, d px mil " ir© iL, 25, rrpi,rl 'Imill m,mt.on •1,11, 10 him 

e 'rl.i £1 ! le dii·n nie [)a••kir I (4 i.. 1," I., 1 her/ble I r /1 i.ma. i e r 1 di n ,·[·P i•11>r re,i I p,4, 

nr. A..• •un * Be. 1<rl,lu•,i,p & (lieeenie viaug littrel I 
Z·Z lindvrl:,Ki» ale licerned I ih n. tin,1 when 11 M re#,11 wail 

Immi'd 11 wal aimed mi:re Mp i·,Ii' ]v /1 bi,ilding Ki,nirai 'ii• r,(her 
.irdig .:iti %,ird 'in, 1/ile hille Newinle werk*i,re ander py,dulairn i.[' Is and 1 w,• LI .11,11 1, lillindL,1. he 11„wed it' ·his 'I,1 1 hunk 
iwrk/currie dnar Inderd,milwlgri'„108·•a,Ne·naar. 71,•rgani,-e 

/*.i I ,•i •111 wrir[1 - 1 •I' el I I i Jebl aal' 

Ah ·Ii ,1 / 1, IrN'ilirl op e ruiring inx,w r•· dll •e]Idi-pill• •.4 Mr ' A Weich Delarl, lem lif I i' r The rei: m ful" Hegulad,in AG 
in i,u p,imi' lak ]"€ Il r-arl.li• [(Ii k•.,e,an n .kundete taak 

nit W I•kerin 
i lileer n i !10114 wi n ende pi*™ie iwil. eli Ii,Ii i,r,ul r,]k' 

ti,r 'L•.lililr .(,din,g . el .111,/.1/,1 4 I„/. bel/ gri,©em ril.A lill bt,ilrti,41 wlirk We /Ili••4, ie wili], 1,u,!dillg21.6,11.r»lilhe re· 
del„ i,n, w, rk 'lim me• li ek ·Afird 'n •i•ele I)•[u•i• vi·rk•% 1)1£ „rnNf 

\\111) NONY[,»40,1 VERH,{21]\GE ME] Um, 2 



QUE+TION 84. Mr. A.A. Am kh 14>r, 1 liy„I *h Mr Quizmager a th. the linister haM instilicted ihe Admil'/,1, r·. iii' the '.arii... 
likehinienti•n E, le,•.p, 11·liliQUML. MAwhic·hm•helpm,·mher prn' in' e to inve'ligale the n'·Aer. 1, Li· par ble that he perhaps wap 
li,immate an 'Innion 'rhe fir/t pi,Int l me T &.r quic !'1' I rrili Mr 11 Ii' i,wareo./.: waswnite9 n·„il. Bercken.inienrepi?Ttnupwhat 
beaware r. Thal .abhoughmt,ni.ipliti-nia, pirchasr.(iwer,LI the (li,vernmenr• •iew •41* at Ihe ·ime. 9£,there wr•u d appeal iii be 
the inme lanff (he artu•I iuM, per ulit w•!lild 'Ten• i,n - gqtrn, I•i!•ice••/tra•ieriti here in' •ef//el:t pil.... believe. .,owever, t•at 
1,•ad AlcE,•r,. which 01 Mu,4 ma• be differont Oth, • fnein™ which 14 11/ted M'iniciou/, Decutive (4 KkinM'iti, thi•matler. 
wunild give rbi Li a dille•e,11,·as, pei unit wi ill resillt fri>m [hri" ditlr Never!.eless 11 I Kerrl[' accopied thai ilie iranifere•ce of rea· 
rent M Mt™{ Lum. which de#d <in iheir diffepent upkill ri quirr •Linal,le lueplib ti' the Jellef of rele. 1*tbe r® and prlper thingt' di' 
men,, sy,ien power [LMgh. .nkrie• and wng• h> meliti,in }iu, a * 'rhe ph 1,5,•ph'· be .ind 11! R i. An· there m Keneral y tar mere lmU 
.ints And thiN p, where we -re iii the K intenli,4,19 ilinttv " iii pr(iril Inrrk •Ir eli'i rri, t¥ 1 0,1-1 dirr,· n•· rmeray€r• AG.rird ngly, petion Dr 
Man) M#1.1 Elearinib Depa,imen™ make a clintAilt.rm b 1]ke trlativell heavv }i'.rden on rale'ay' I I ir/,1.ferred in di[1]ted furun 
ward, 01, relief 'if rale' and ory 'he entire burd,n 4 »treet 11'ht ng m [hi• ele<lri,•11> 4 ii",in r, rhireli' e " /,111 •he Jinatwial hurde o of 
Now pri,fi· I wimld eall the differinc© hplwern rlin•InK f x],enditlirr Ill,in ng ihe 1' 4· ·i: Ir liorn€ 1, LI[ indi•idi]U, 116 the• rate])•wh or 
which in:.ude•.apital charge,and .n:(ime Fri r 1,6 Ann,I•I Rep, 8 
of a lev ©i:lei ]n tl e Repilhli, thet 1 live keen a int·ibutian Ir,ward, I niret w h Mr. Barnard 1 fult il (hix in,iney c.„uld be found eme 
the relier i,1 -Hlea i. 19 the order .1[ 9 ©f Ae inenmr and I wriuld gn whereit woilld beagohd Idea *th,irities hadi.liernative,our 
along with [har Z 11]4. feel 'hal Milnicip,1, Eleo ri il' Del/rt menti i·elit'kation 6,0/tolhern *ehaNiaxali©nimp,trfil,irni,ili,1•81' 
•heuld mnhe I .intrih" ¢(i a in,•ita] ckvpkiptne' 1 ird . / . 2 d f•r In•tAnicr * -ifulr• wi ,]rl Ite €a•ea 
i. thereve:.te l'hetuln pri,m,her,furewmi'[theinlhooide•iii W 11,1 he .1.' deliver .1 1]v Dr ( r•wien '1 1.t lear i A M.E.ll, con· 
In concluxuin 1 40/[d . w remind mr'/1.4 thnr ini. MiL'Iri?n ver,ilrin in Durb,ln und enrnle 'Crmial I.% *ID] Cowde:, pre 
F,lectricityne])•Mment9nreamin,•p•i,var-lkis,opingit 
wi[[ ha•e n ••,benni, detect to anv pi™AL•'E· r 1[reuiv .[·manas 6 i p. de•kin. M ..b #Al te the reli€Fed,a•e• 4e,•edul.ilile.ilwdil[ingthe•••11rlhuilin,madel#/*>un ennt'?•iu4ii•ng 

raolrd fr- I few prrient 1, well cl':er .00 peicent with the rneduum 
TI ar.k vii 'r /L']..er around ... 

We iii Cape 'Ibwn contri},ue al®u, 12' m mir ]11,(ime un Rewnue 
.Mnr.E.del.PrecoriuBI'reaaif...14Neke]M We• Dieeer;. An, mt witb fi,Nhe• i.NU@N,•i,ii?g.}f abe,•1 7 •ch te . Tarill ..labl· 

1A< L. 1g WArd i,e,kf,u aw wi•·:" t• dit die hecrag W•t Jiril' ilie al liiati,m lond Ad the ('inwil rlnk d C»itil[ Deve»rent •ild Luan. 
genien'lliwir/al wi>rclrin' bila4111/ e verlik-£,1.11,11 - Ixik•ir 
1„drigin •,Lanit,ekerek.p.laAI pr•,ekttguinan•'hw:im Ekgmir port lelizahe,h %r, m Pre * 84. Perha,i, 1 Ah,iuld. Nt have qui,ted 
nix· n.(i,e•FLGop. w·Iii• wN¢ :i:«,wy; 1,9,•laandralgemen#' fo. AN '.i» .'M ./rar low 'pJ•ive 'c .. T own·. 12'.. 
ier %.1,/Il van b.·Il i. Fer,Ie'l . di• g.el"ll/' Ek % I [r ' *1'.I ii M r lilizrting" . I wc JId e•prehM my Fe#nal view 

Diet-de punl ' i' i• Iii ·i, lule i. I anniaar......de] ke t}int 1 or-der 11•1 1• prolit rillig•n ill'a™ .ird %'r lo 16' imiild ni)1 be 
win.gren.. hoi h.erdie ·•1·' '1 - .ni·ti mvt™ in.Ler: .koppel word 
nal al verbil/:fi /,Ir! 11., Iii I i.bare elan,In] im fi'p /7,4.1.· i,rierdil 

ie •An n Hekero miln.. Ili Il Ek kan vn. ind€. 1,{Ii. pr"rit w#inr 
I korn van ·n dorp wal .•dit vprhouding [intlik hilitew A-din:il Mr K J.Murph>Mimene/Ve';• Ir Q,limahter,]wi,uld ju,tliketo 
,•n im pilri,hefu'M,clin 1/ ihe n,4 Ile]Al,Imil w,unrrie ,une,i,]ldlin. ]t,Gh 11.1] draw .Illf 'ttentlim W tne lart C. where eli' 1•li Li' re·1(Lill,11,1, 9 .- 

i,€0 ¢eer'i' r i (i,ia.31 um ne• iets der dJe R3jJ n],b,*n. Thi iq •,il ti m · Rre i nken l iver w •t h .r perm ll . Lon of t he e leetrir.1 v ninti o| 1 J-u 
muni/4/,eelenti,im 'Litg.'t U.end' 14'nireweldigeh. w.rhou aprof.tof lo''imlhe:L.1 [I /10€.. 'tv,Mi,Irmillilt Th,•hre[[ili'll[• 

ding. [)ie * Ar,lac ,* AtingEwe•e np 'n 404rre &,r,1,1 v,•u inki Inste war I rea:•mable figure [ don t •Kree : L, h my fil lind MT. P...01 whill he 
hale heperk ™. Die #rwai nile bmi, va·, irk,•m,·e is eiendormbeln,· KI'llip,116, Y[,1]k'luwl€lry,r,rxeeriaineountrie, h. ebeenmak'ni( 
tini, Fn air n nie Mend.im nel um le belm, nip wBA• ,U,an de in,4,·ni,le I KiliC| plifit i 11 01 ni N, I ·he .tab' have line wi. Ind Ve.re /1. 
d•n yandaAMI,(im I® kn,1 all©enlikkfir' ilil di• U,r•[i! 1,·,11 ]ylliaA ceving ] ir I it .i.*"1!' 1•at ..OM £,re g.ing lo be akc tbe Araik ©[, 

d•en•:, F.kwilgraa,'Ligedn,rteiniinii.deleendiliM<10tdier)rolvia• 1]illi- .]•irt'. c,imi•!,linin K /4•141 1110 »rine i,f eledrilit> 1! W )1 12M 
I.E.eni.Ii€ lin dewl'.ell'.wevan fli, wa·rrili,ele/r,Mitrit'di hee]• makil g hi n+inmi pti,1/ f!./in 
p,irninen: i.f rnip dir™,le deplaM[·meni 11[·iella w,ni ii. 11 I .8, Thiu·,1, vi,u 
=/ dip4. ihng i . -rientasie van nie br[Aire eiendom t. 
Iit,i•ew•·IMIi,· M, W. *r•,ird J hd riesbul ! just w•nt t•' give y i. gorne brn,1 in 

frirm,31, iii '/ ($1„4!ep [1 WE,9 i,}mill Air weeks •go dhal i wei 
M, W .rnA. ·] ,Annhbur,r Mi. QuiMmwer f'rn grn lndi.a•ree down ki C ape ·I, wn wi[h a cle..Ii,n 10 6ee the Minkle• of Er,irii /,r 
will· 11* Pre«lent 1 ·,h,iu cl ·av [hu• the Minr,i E·F nf Feimi inic Affairs If·airH ·1 [1,4 Li» 111,4 [i,Li,Ntion n, 1)1•1•1,• or illric,1 v. A fler Aavlil IiI· 
•rd m>,elf wauld ¥,I• di•agree wiih hun· 1 i'rel ihl he i• irvin* Miftr€ h,rfir•·• iii ®ILT•dri.theinggiventhece[,rlunil/1,•i,ake 
•01,0 'ine p*Al"m hy frentiti:'in,•iher,i'16 'I'heproblem Im thai linv /•rinrk. h[ tole "lhal hehal.,iwdecider,(hatthe.tall.qui, Will 
L In; A. hurin" hai in i ·· uni r line Thi, 4[,1.11 - ix lie Iniininine(i linill the E-/ lim 'L, Comili/ [m have invehtigated /11 -r 

tinl lind n,in ['s!,Mit ril f.inli tilird other Miurcelif irrome 
Ni,w· I¢ '· ni,1 ri<h· ' ril•I the ,•illv :i,i,ree ix f•-, 40rvi. Mr K.C /01™*14[·Ji·[,nIE[ec [amgi),lool.ver>Ii;ir.['hpel 

1§6[· L •,•in,Ill •. Mr Qui/n *r' I'be,e ,•i•i .. it 'enit 28 dill ,I.t / iree,t I in-ne whic' Aie .ipen 
ti liuil au,hili hei / Al ·1•KI ·Jil.t li' mt ·ha Mr Harf./. 4,tim, .·./.lue.•Nalid wierhnn i,ne w i,]I' be 'i leemil 'fi n 

tax '4, 0.·lr 4 fi•r lh© 1„ >v .•on ,•f ro,ldu [ cl- t wnril N Ki' mili (loul thi ri·., n.h,[i·' 'il e prlricit' i. dert.i·I:. 1•]th 1,/ .(] whia he 

bil¢ my ted. 6 [hil Iii InG,i •lut,>riliel :11.111 make I profit whhr·410'lli,nite fi•r re ri,re[' bv ele¢[1.vindert.. 

of ··IN•hing 1,/ 1. n elerlr•ri·' lill,li, m.kimm. 41 'll fir ·1.. Obvinu.W w haves,;mu rrel-re of re.•Milimiv finnrciallv In that 
we mi?ke %/.,el decledMirnk,;•i| g•!nd J.,wh«zion• tab. 
ete Ri· 1 luirrionie in th' clini KIN in that ne•hap•ihe AME 11 b. 

Mr I C. Paluer Crpe Tr·-1 Mr 0,1,21 '11*ter. [ arn a|raid 1 do i.i' nr»·1. n,whl •h. rnnuer,w finlincle'li•'git«n•ihili,· 10 
i,gt w th M- BEL.nArd Ar (rer./1..0 Finwl 1 ihink %,re have nni 'rive, enia,1/.idiin,e to 

11 IN q.ure I i„•ble th,/ n.i.,1.•..... i. filt 0,a: nimmcipaj 
eleitrioh w..aking. In' • binin ihe r tle'lli·]ty 1/ hulk frim E.· Wi lili .1, inany figure« »re q.ilted and i,le .al.nil lie Iie if 
c'•/ in 1, .,In miin rariff mt• th[·ir indiwd'/1 tarlill nur. 1111e, imi piri·,ritnjwq I,f li,tal Ceneral R#ite Fimc fie,),ne•rol ju,1 ./wn efrom 
*' ih€ i,thrr Ar -r4 Ife !*in' 4,]•'•61 1 .#.1 l| / We .hi)Lild ellie thil[ IL. 

1.**leed n., Ner»aril·,e,kidiffe,em f.,ufi' ,•Irell 0 112•Im .ind <44,ikill r. ilild e,en the ,Mi,?i.•ler W 'i,·I,imi 
1,1,1 ci,uld ' incuwililv /1/i · reit fll· ilher l ic¢(i' i·,1 heir *Ell 41 nif Arl,1.14 nre r•prt·Ung 'Ii'i£:c. in he ma(ter 
li,re41hili nri' not pie Mair:,from Undenuk,41,>undrHaking lidi.%,h . Ph.. inrl,in ihililld endenour ·i> Khe 4,] De 'Mi.tike ./1 /|ilt 

inighi he I re,i•„nnib e •, ienlific/1-.'1 |•041 • i],|riliull,In '14 111/ 
a'+Plader.... Thee'yn,il.,b hiweir, IMI' 71!,pli'!pmiril j i li,in] Fi....J»Jilvid /1, 1 /1./. u,iw·,t•kill Jij JJ,PI•uinr•J 
a.e LINir/ elr Elearicity ur.de•(akin,(,1, m vnnirl: deK/6, UN 141,:,·w Ri,i, F•,i,cl 

[ 1/e[,ive .' ihe rt I L·/1 .1/ e l., I hi lh' MI,1 •ter 1,1 11•,r",rn/c 
ard ihe<inlv :In' r e..ererul li prn I in,In ...ili,4.re I .nill tul:n 
, •.„f , L. •ri 'p ni: wid hi n ,-8, i •12»r i '] i?).!h ,]nd w.1. 1I iq 04 *.,innE·'ll wil,hh]•·pri •ilil JJ.1/*)DN. 
lener'll. Ii.·11•ed I 'n/er:/1!L in' .im, M i.b Afrn' dill it . lair M!> T .i:Al'441 1,111!' 1 1eeting Ihi,1 li I ME C. KIVE' MI,ime all, 11 
and uiu i ible hir eli(!PI' in· undertakin•. •l n Ae .,tne <intFil>uti•n t iii Iii thi' pri•hlin; Ninno i,f i. "prar 1, be ,... I. Iii l| r 
tward. rbE· rillin ng 'll (iwn• 

Vi.j miwbi li<'in 'hal :fil?,1, dmne baek Ihe '•iverlime,it •,m•mrd 
...en...Cit/milioire'.ted, ini'Illiclaper ,•lithe f.nal· 
riel r•Inii,inMhi,ween rhkentral Ki•ernme·,1, the privin. al·.d lia [ I,rhew 11= 11.2 A.K.r.in' pal/1 / / g,4,· gu anno n nil 

a,JOwntip• One if ihe'iwIL-i,™11» r«hedir re•pect £: tra•ng 
andi,Ed.h·A'-ice¥,ra•Ibl rE·%*£"Ii.Jui••i•haildl.ine,Ja 
1,1. I'li,trn'lifeliwel,Kenerillrev€nliciliherel,loita•aili. Ailhe Mr •,1.P.P. Clarke leweawile Il [he F.•£ [·u i·r ;iri· Ii. m li•nk m 

* ]Ihi.Kir l• m imp.irian[ firine' .ginerm,•expwihe'r Apt 
riple the fliding• i,f !]1• Cummillet lii,1, ai Mr Hum,Ird h,14 il.en 1, I h© 1-lwn 14 1 hfil l per.•nath· fuive n,•,ibier ioli [i omir, hi 
1 »irri 'h© M ,],41[ r / &.irni ./.* ':i Ji,i,u£,n· 11 
4 1-•11 +14 " .Im he Dit.id.•rd 'M i i, he lin heall hv pr/· Ke 1 pile, pi, puvrn-,4 ur * ·hii» 01 0114 Mi,rt Th . ix f i,e Thi. i• i 
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realpi,frinn,ifmif einl provid/g-,in•hrrelh,hrri th,·wii:irdi inr h, ]), ,Ii•nwn t vn' PI,lasli' Brallii,r ·near len i).J le va n lili 
par.men, Iia> L. Aame * .irt <it' [8x if you eouJd iall n 'hat And the and€p werHnimer,u• plaw]Ike i.werhede L. dle ,i[•ende lie.lul, imdie 
•eweragetlepl an<161•vothet.ervice usim, pi,hlie prnperty Ancitv©u .werhaw.,1(1 '.ir Plalilike *erhed• ir die Priwinile tan 'I'r•.· 
.tar: on th, linMLA (hen K< the wi,ile 100 •c 'et , ·westigate hilly. v•al g•neen, 
bii, bear in mind that the /]C phili./*fiL,Id lie ih Al glil,Ridir,; are iii Dal qnlarig. inn i opai.ir. 1 • 11. 'riwned ,]t rip 1 ·Ildle ]975 met' Even •e••·ice 4h.•uld be .elf •,ip,•rrtrd Now T kn iw 'Ingepi, 

wnrd rn dat cl'r• ariqse •ar mepag•ing©p ] Julie 19;5 unaf 1 we . ALhe farme™, mavbe the milk, mavt,e clieese mavbe 9ugar i. .Innilan€ 192; verder Mcimroibir plinp [n faci.we live wi• *01>41(lies But ffirirndnessguke aE,wepa• wi.rd ni• mins•en• di• pr/pn 
194,r Kel•k aan dle -91[il r, 69€n 

lei Ill . t. a.dellim nate ihein LEE.t ..Riblein rili f :artieulnrs./. die verbr•iKerspl,inde- 
Kingwanafl Jillie ·.974 t il ,!0·fulie 1976 n.initens?, en dnl die and.tartrightatthe lasiv,ir.naple [:hi],1[thari-·ha¢Mr Rarnard 
ilitdrilkkinw xala-e van ·<iep•ssin0 die sa]0KRr op d.e I drivinK al '['M•\7*[rhe'clfrn inaard•tdie•,AVMWnileNalari•eas 

. E. Trautmall L.dy.rn'h Mr Quillm..1.r whil. 1,1,1,/rnith de ...ill.,u.' 
ned new tarJff'* a coup.0 ,>f jean, .0, we found ill a iumvey 01 86 Die 1 MWV Nueef o• eenvi : m i,(he id en wi l t' Minvol le en reati.i€Ee 

uniupalitiey, 46 made aprifi a,140.radeal:,4.81 1.- 11·ne Call. •,Lar •m.kiu.Ir vii 4y 'edo danNel 4Wil, Unplylir rnr•fipilinKing luh 
up to 8lf wer€ n.ed •e•• gi lecle 'iL,Ke•kake yal W,•I 

·rhe E.eMr,d y Act -* a l,[ie> in Seed,in 14 fri >m wh•h it m Aanges- ihe w•arde van die Sh«4041»·e •an plahlike iwer 

clear iha n,) prem itherlhan a margin.·rrmitted forthe •upplvof hede wil>k-rice *-,1%0 word met die van *okere pi,te iii die Ainal 

electrici, 7 Seition 29 red lin Kw " charge' +or supph by lice neeg hR' <1.en· 'i•rd daar dwi nou in •u·newerking inet dio.quia[•ler,kilmmi 

ti' be re. ir. thih Mpirit. Ind 1 leel thai lariffs,hould 4 gode,INned. •Le in flio provin,1012 0„erheid or.•w. *<ier ,•n ip. le -n qi' 

M the milesi pchible pri,fi, margin gan be expected dall,re /,Plwl·n• 

When the rule is applied to all Aerv ces. theL they shoi.Id bo gelf suf- Verder ,ga• (he TMWV' 4% 4 invar(ende Linde-elt inswl len o,}ae 
I: ent the f'Ire:t i....cl ' ber,ffered van die aanlal Ki•edgekeurde p*, die dienM»taal van elke pIRaili Ke 

owerheid Ii'el li die Retal ./klinre• tee.1,•r q.d'lige 1//te E'ke 
Mr. D.C Palier Cape Ti,un Mr Quip maiter Ifyn.i -11,1 kinrlly IN 1.1...1 ke i,we-heid ,.il di, krg...... ve. le'le' .pli, re val dillrrn 
inpaddancpi,Ill: t•91! forg•1[imentloiLillgtn•u Thniislhatthrrrig nn•K en 'er. /.g wai aan die 1,04 g. /pel li. 8ndrende Ral d p n f 
a referetle ,(i surplus p /9 h the Eleetriel™ Act [ /1 N, 40 £if 1115/ heid•ma"klie•hund vir die Tran-al as Keheel op die be•to wv•e bc 
undet •Bertion 28(,31[0) wh.a eequire. a lieen•ee tn •qi i h 11[· :im,ingel plialkali-(I- v,ii,rwaar'Ii,•Iriagliketa/•%•r•nrdir 
i·pr..al.le,/25 i of thes' plu: p.'m/theur./rtakingforth.tear 1/ warrele in plaa'ke heMIL.ir in Trinsv- nie Ker.al nA waarde Kegk•t 
uthe] words. •27 ofoile'i gurpli,Bprofiti•.upposed to go back to the la,· wnr,] im, Ek lier·i,•i•nlik betwvl·el dit .rr 01 hir rilic· i'Mtans,t u[ 
t·i,J••Ul•iet•. H•p•l,6 Plifit Ls defined ..Ily . the ciffe/rre be· en•· Aider dit ken® en inidae e ti t hu [e lieduk];IA het i.m .0 n 

tivepn reventie'•aexpenditure ....lit.ph·directlymm'.1 trnk lek]/1111•ier 
cipal e eclricii, i ndertakan• which are exempt from lie-inK unde, Diewanrdrw.Lt in hier. (liun, 0.• 'n Jx™van E·adsklerk,ileni. 
the Act. bul rather ti) F-/ hi,t id» neverthetes, illuoate that an/- p. /knimil >al -w hang Mfinr• ine' die SE,ell'-I /8 - 

.uiphi, proll:-·e hee·, recogrlaec tiv the Acl. 1 do not know 'f Ihis t.!11180/ Alhangendevandle«roittea"ndi•-pwatiniederBal 
li• been .trired to before. AM far aA I kni w this •aw neve. been drawn dit· de 1,4[Ag• Wer,•0 kriterium i., lord dile Atndill€rk en Iiii, Irr• 
I i. altenli<in 'Irre...4/ Litorthe ...Ime le ilhe./.4 Thark iwel un '11 'e, rikke di,-pilemat.es volgeb hierdle rang·154 Keplaa 
., l, Of hierdie Mebnnk welena,•pl k 1*,)[ gli•*eguil gaan • ee* 481 ile* 

ti,ki inN ken ienninwwd Feil hiv i·aun da[ di, eenv•-mii,*al wees en 
VRAA' 89 Mr. A.J. van .• Berg Krugmdrrp· Selling dat da,r bilter min indion enil,e. plila'ike owerhede L. wai vand. 

Die nirc:,ir ptna.!i# .stum n dir Tran-al het lou die brle.d 'raign•!.IN,»evalieringer %.•Aade•]lig'I.[arigra.I -1,1- van 

unihirn.e •810ri•-Le •F gekere ..1 /1. dmr./1•illi. vergel>kingrne! 1>1$4|.1•1. wi,4,irmorikaleg©r],8 ianvaar. 
ian die*elide dirde e·, IM inaar (ip . be.te hi h.k•wkmekide Om di,9 

VRAF, h.in'eling• aie '·.'r•telle un 'Ir TMWV te kriliseers' d.'Al: W.. 
1 Sall'llie liele' In .....I ...... perRAneel te ....ente I a.ingei,en die hand eer, diep M [·11' lunr•m ic,lirek gal n,- w. 

k.,MAn'die,al•-evansen[,irninplrrnrp•pli rinf.Prgegagbe W,1 dle er,··(, vr,inghirrf·fri"mlik m hief<,ie heleld danrin i.]·.au 
11ee. w. c mi per.ineel (eic.-·]iti lichi' 1.i nnk.111) .1.,Me vanseniririt:np 

2. Kal n·.irk,•fiardel .i©4 he.al dmir {lii· Inlrn Miriikrlur un die tennre deur '11 1·ill//1: 1)4 her i wrird w I ek weer/a die ·ede virh er. 
plilislike »,g|w r|h % nv·Aerheld4ek[,ir hinne Ape4ifieke muniF de 'imsland,Khede lerwv». [ndie' 41•[a"™Me van Silad,kierke n.r be· 
•le g•liie€le 1:E·i„•i,•er wil# heer w• nie eu elke kn• bn w il,cil •· rio maihIM en (,ordeel die 

•ular.vati•S¢•d.Klekbepii}11 kali#aardir,kin•e]Jerhao· 
Bl:/'ll /1.: tie•e t=id die ver•,*din:,peile •nt1 plaah]Ike i.we-hede kn grwees 

A]hLM·wei dle ke,ingle Un *-migr *alar»ka e nr p aAA ike . Ii I 

'Illfe (•eLrWI|• tn€t wiinTr/,0 uelia.El wrird is •,1 glii'9•n4 n nliw• A. regard. ril/Ailing",1 iN Ining/,11} l ic.1 linhi rit ie• will haneto 
|.'Mqurnle I 11:>mwid'diewelel>king/an,•anriqplirrner pin [heirhpex<in thefuctlhM neprbill gilum geak,9 An.ho•eprn· 
Inirtl./11-'1 1,•./hireepirpedeurgnal.leti,1./.plint'in 1*,9ed 1,• the'IMEA 'ire 1,1 ., 1 ¢ft4e% ,/herand in•,re a.rat·live .0, 

i.1 ™e Vereti,Ung vii Mill.!.le U( r•n 11- I.ffered h nal 'Ullhirme h ac|di·]on, .4./.<litii•1,4 al,<I 
•killif o •ersuek l>•t• hi•er sa ari• te pl w an i.... rand ihil .0 un ... over wh ch n local auth<1-1· 

fin , -,L *d- mordie ge}irn k 1 rt i)nteeit•eglik ver,»rsaak d•t alh,•c 
wei (10.1 .1., 1, I l.·en indnicueledorpe wasdleaogentaa mde •m ark· *#i· 01 11 rilwn 4•c (4,13111· Inipnrtant * tibi,lito eqi,•imlinn 
wai.rle ni.J·lill···%'ienindiel,reege,Lenwai.al.Men,>galtd r nn in 1,1(1 ne- be thoilghi r Th.* vieW al.f• ni:.u·er, t11e•ee•):•d •uh· 

1-1 ],clrin|h TI. qi-i€·•,4,erham fiLINansnredifiti-ne•n 
1,14 huld!.lueer.[Indlerne€ntormige,alarl-i'mi#lik-.· dw,herpi, p,batn[) -i|.luthini.whichrelie. 4,4nit, 

41. diu ·1 !*,•111 werbm in 'li klein airp r Lue: mo,inilike laer 1}wll p,!pl 1111| I I r ib. 4 aff ]1 14 An e,11•1...hed fuc¢ 11,1• e*pe• ia l•r 
Irue,t,klite <lieNellkle •10- Im 'n werki,e·tic. w. a grindu,•iral,•eer. dmienart 're.1,•1131'vn·.4,1(gri,up, Mirker. o,L,l,Lulal., i,n 
Kehil lilli 8 gelial. ilde hr. lewenNk[•te Kolan ,]alv,Ing Alwi· 1.Ii,illauthrlietterbenell'N Re·;ignal.»Inthel,epemileareada.ly 
re'b ''1:,eM er proiliter,in• hierdip Ime. Int (ip re'£]A noe• linK milnnil.k irei,rener in ./.,4 Ingh ..ilar e' ald ple'ant mirking condit.L>n. 
kv• -i, d.e bew™rredb Gr hicrrlie 41ap van die ™WV 1 ;im nf [17 •& i,pininn ./[ le .1/ v.,]cl i inu.,der ihe prrip »411,. /le 

In ri 1/1,41* 'Ir' .1,-I ilidn". /lenae produliwiteit I'MFA ver' ei,refill ¥ mine, ;ind +L ihe 4,·Lenie a rhance to Dri ve Jbelf [/ 
die He .,ILLII:,raad vilri (li• PMWV lirwin ,•ir'n aa 't•1,4, lue lede wan .u,v „'•e. t [1·irk ·lini ihe ./i,1 a ..'I, J.le all./.e whil. i.d 
dir IMM' geklint.(,11 (,v r „MM m.l il,Iwi .lari,ver*il·Khe•se pm,i de die iIi t in fiurces i Iii 8lt ] i ihi mR,ner 

Ike I 'W'V I.el op 11 hi s,w„Irre ,00 /]nk m,1 cle Sta.,4.,1. '/in k .,i>u Mr 0 0,7.fler 

die ki•,i,kv. 1111 ' '1'14'1,11 ni,I n[ 1 Ki•I,•e·. t.,ie, w•,rd aati die ha d 
].UNCIT INTERVAL - MI.I.:RTE POL'KE. 

In, fi,i• -rhri,ike. '·•Ii'k.illin"'1r •A, di•,nag,eneem 'aliet 

wf ird (lul Ile wriknr f ./'Illindnard iwik mf... 
1•,4 .." 1,L'.1, 1 iret dil /011 die I. t•diti,R•fin,Ill,»lr Dr [t B. Ander- (' I]/ Mr (hlizm.Ier. [rtinnt 811./. ] ian 

|*,l•·'.Inkin 
• die•14*Ing in d....Il.Lki'.pr>.L,Kiekq th.,1 -w wii, 1,1 hi inie»led in ihe [li I hal Ihi noit,rin' [ighting •la•h 
ng n lewer./•·'ndanrd. 

.•ord,ir Inwi•f'*eld-i narunel.trH 1&.1,1.11 A:ILi., and ..•I. Afr c·A .•iA OuN ,•r the 4,10 0•'ink·r 
which -re pr videc h· th.1 1-Il'.6 linrl ,[ Ipuling In 111,56 „aemr havr 

A./al.•• I •l,r) Uln •0„111 >•rlilt . IIi.ille > •[, heen phiv .1. bu· ihe - ' num t·r nf ./4 m [1. ci>vrrn/fur he 
ri rl.(• tiekilin• i r 'n nillirk van finge,•er 12 naulid,·drilidie wl· ile d•he R.!11)1 I'll• wi urr•, . .•' n Kie' ike.,li 

il'rw,lulf r•h'1*11: 0, ver}ir,11[ev.Ni"rIA en lewen,slanda„rd •nge· a IL,Jull,er lil Mil[•Ii,p:...... .hether (hwy wi•uld lie ,>repared to aciept 
-ird 11**en'he.'drirdrn weer ns•[nrw,an,>R.hl'WK-• lighining[1.A i,unlv• ..il liwi ••Aditinn•Ihirlidallv 1.•LILat 

'll il J ' r dir /Ke,1/ he,tll*i•,•bat wer» requlit. bilt ali• w•eklv baNisfit W,•r4[,fur 
I d,i ..irn€•prl·ki•F·,17, '% k, I'li ..il ./1 /,1 '/k 

./.rk e... i:'veld and ' in•intained. W41•Ill.L114}Iv[he/]un•tr •Rii 
,[iepare•nentilvanei•!Kr••i 

iii dil.'de k,Le.•rir Ind,·r 
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knim whrther Ihe• are here filit UM•e arr not ver> man% 11-1,· ver.. e,·Idiki,1,€}•1©id .4,A4211,* 011.»aur Imin J,cr dirmerk.[·glir 
ne,11 l eng"In Hnil I ,(luld •ery muL'I• Id,0 a culli•ter ti, be inNIalled Il...dan 'ink / li •/.1 nio ..dil gl]1411 :.'.,il n.i•m/·•,6,n rlie /1,1, 
limand thie are other place* Ike thnt Thank vii, ... d. (wr•edo Plek ilink r,1. lin• huil n 8,•ele ride hil•kam ,ing Ilit 

n·:le, *if en, ni d 
Mr E.de ( . Prl,tor'u, Prer,dont. A J pe lal wq d 01 welo,n·.e 15 Mr Ek hi„p dit h,ninnw,ird u.•11 L' 1,1,1,en nif ,2,1 Fk ver,ie r •111FIrrH) 1,11 
14,1/.dd/*li,/.intherelh.no•ning Kneeou-·.m•[ti,w •% '&./ .fig im 
I ..al Mr Mii[*.... been pri,moted tria very high ...in O la Mrr 84•le . •·ral·n[,ent .aligt.K Ons ve-mel .1.4 
$ Deplv I reaor General if le GABK. Our heat e. 0(ingraluln t. |h· lirt n•,K 'rl vr.iliggr.tel Hv Iwl ge•rft,4 on. lile L• 1,9 KeW11-' 
. lh Mr %11,{dli€, e P• ha• Riven me (be ah.uranc• 'h•i •aw •1'ni •e n·c:.'rhere•Lu.I ....*...le•. I....i.!el'·,ir F. 

hil. }i,·i,i w il [,in]Mil lie will 1/ dmt, the AM F.t' dink nie dl¢ ix nioumik rue Ek [lok Ni· •It i. 14,[lk An· 411 le verw. 
ilie. Ek dilik ilai i•n, i• hertid rim dhe -hat© ie 116•preek. wiran:m 'n 

VRAAG /01 (ifil•LA• Wrslag i e Kee (M B dink ek 'n fie, i,· 1,· veei ge• ru 
Mnr cl.e V,ae'elli r / dink A .el die .·rn.ig re,14.k <Ile. beBnt 

Mn, 1' J nole, 19 .4,# Jn bierelle wag meneer dir Vi-leller ,-rd. lilif·, lie kn' h. I' ••er .ra 
w<•rd *ellur hed•,1 iinmiddellik vefulnl,barrelekiries, ti•er.liling in / 
ledaa,•Le gebmilk *,1„K r,vvrv]*eld. aaNHurelrl ·¢fi,(imhre,ter• eli •11· Mr A H 1. Forlmann i ltn 4•hurgi M f Qinim»h, 1 ihink i . pri blt. 
def •••ge(•ke kommi•(11.1(e thM arhe. br,e i ]/,0 Ji] i h[ •1Ji,(]rl % 1,1 f Fl,eq I /1/ e,J lium m .• I 1 

'1'en ir·r.·e mne, dii k.nlrakle,L f iiI w[·rhriliker n.n,id,ir[1 k rl [· :. 
tiewe ee.heid vervang ./ e. clit ./ .Ileen i...td deur dil hilli,inli' haN inirilillied It iA r(,ili,ni[,n· pur,h„,• Ir, 1, Cunliaw·,iri 
fii .illiwe eenbe,4 in le * im 'n nuw• eenhe.cl Intien du 1,10 Ke•kied * in'ls k im i)™rnisi·N 0,1 -Unw fr I th'.101• 1,• be tiwlrv h 
n r. morl (lie .4 ihiniker si-,11,1 •,Ii, n !*hwil kliurkfirn •.nt in •Ili thenhahli,he remfived and re:,Int·ed lilit m.. i.®.I A,ih, ri' ,¥oilld 
Nevill .an 'n foliuewe H•. 11, belrl,rn Rinfle elrk•,ig•teit, en wei like w have Ihtti •iuillinv nl £ 1/r kr, 11' th• Bur 81 Rinnday,iw ThA 
i•ir'n rede•Ilte lan,K '4clpe.k mair have found' ron,lirr,d the·eunit*'aint' 4,nilrow lhepic,ilem 

Mei betrekk ng in be,cinder ln1 fi•.ewe Aardlekiel@il wi] dU my •ri# lhe wntraft, r. ]» b. TeD[.e Ii. At who.e c. t'IT IN l. 

viwkorn W elkrw,viu,/1/ rq.4 [ wtne[N,Li' rrom rile An,1 vii. Ii, A•el ...kin. 1 ...ibe I hw /4,4 Buithe.UNg'fr./le i.4 rbi weal 

waari·/1/inwhid,1,1/La,iwilleolist,i, 4,in'L••nrri•anh,Fra•/9,an. Lical A..th rit) »i. 1, ('n'Ir••fir I.. Cernficne ill le Lm 

leke wi•rddie,Gilwer,),:ew•Bill • .....eke ...1 in h.ver 0,und it. ir horri,•ed [bill nrn,·le e g thal -h leaknk·p re u•, w be 
re daaril .1/. il• ale bel,•kkettint U.1 le ..el. lit is dui •an .ent ip the Hi,ro whit·Ii •Fe Cirnti,kme c•Ti rlien pr,duce ri] 11» 6(:p 
el»rekendmil dir virdw'in, Tri,/1/.I wle*rim hie.ie hi' iu,•ri pher lil replace with 8.11'er Unit Unlil the n .alter's boin Rettled 

. funk*Ii n•inrng ./ wr••rdiRer lul te wer 

Rk *al egier ..g •·nn dir Burli l verneern of d e Buri,eni,w i fle™e Mnr .1 A Lou•er f Ben, Inin Mnr. die Vrae*ner u weel Mmile pm 
ultvoer op'n Teruggeltiurde •aid[ek ·eenheld of Nt,rd e H .ir„die item ble,•m 'til M. H i.4 hon in priml ig I r n n ik kil 'n ,6,enike 
direk na die *digervirsv aandng, in indien wei wal#L•Le pr•,ble,m O]i. /1 L••'•F :, 'skonr tny dilt ek n.1 aanleid,·• van 'h 
ke *. •.der' .....1/6 r. +die ..le.. van dic Buri vo,r®eM nel + u vertel w gr·11*ur hel O,1[a» ne, on. daar :#)K 
ve»derindle nlg•£]149), fil ),an (Ii,• },pirr>kke voiln.qrd,Kerhierd,e•Ii· uns .]egi·LieliqU# thi•,R•,]fl nel Aew••14+111.•uvirl. 
',41,eke gebr•ik im . t.luk 1, "fller" ..trde I dalr · 19, U.e .e i. 1.11 eer L. hierdie .[uk /(,i],••1(11 e 

Aan fILI• an,irikent inriet die Rii m h,·punl 01' dic' 1•,im miditm r. Gi™fh, (]ir' i 0 •Inder(niban#vird. ti,wr-vir,un 
Ii©rnmiri•in[remre.winrii©*Miwli,[rd.*·NUTUNe I>liNninhie Ah . merk. Tile aGNNJH 6,4:*le,•4,r •1 ,rden B d e re'le dai dil viwirenin..wel.£16 1:red' i. 'im de le/r,lin: aan .....r , L„,1. ·. i| 1 1 IL' liwilke mile'inirik W,w daur. i va.i 

d. .Al. ie ./1 Jr wi *..e. Die .i•>r/ellnewerheid ven,GKdan hier.i© •Ii•* .'11 Mule (ipgchad he[ bil dit wa• *. Ilen,1 va• •ard 
n ve•sM' ..le MAB: el ·r a:.re. d.ir rl. 'AR. MAding Inid ge.vel, ninn: 0,1, i 1,(eveer 8(1'. van 'erd'i· 0·cw, hu•i dic n.rdlekbe 
egier ing,ikere kfing€ gem,ink dal di• Fl,]re nic,¢4• Mr•r.mij¢(rek wnni veili#"4 'IllKebring N ., in Renmni k dil w]% in ria che hole ir,8iall' ie 
'.9 kimmill'lic.in d. m,Mle* i'De dje /1,/In.,1.....Ic. rii.ie !>e•ke.in wrird! datir ¢110 JU,M]]ekliheil.. .w rhe in» at 
viddlen nio wrint dil h•ri ken n verlie, a•Ti inklin •te .•King Will ek i. ew Ir/liia[ 111!. ck iow,in, 11. Hiad•r,ad ... in 

Ek k•n net ni,n, 11.11 [414[• itwrine np: kni, 4.410nliin#retr . wil• diegevale,diti'LI.indip 4,liwi'vn,•wdlek attehaa[ Die firmaw41 
9,· nkninalp,)f :diliwirfie fim (111 fne'n,]f ...•n i,ilti ,:f, rhi• dir f.li de>,inwi .]iwN,en /·1. hi'( 1,1'i' unml••11/ It•'en-ek vira••r 
deur r>n,le.hundeling Mi onderling, i,reenko·In* mel dtie verv•ardiger hulle miwt die fi•ule koll, hernlei, of [1·e 91,•ve k,im venlm, nle en leell 
-heeri•»'.,ii,•tand*/[mn.[ie/:mmidiel,ie.*.in:. 0nn. le tul iu• dde In:•nerw van die •w. * le n iu /1 regli, brie,end om 
Sm,idlmird KIN·*1|111 awl,• . 1 r % id,in,•n | Jrwi'p (Inii i,m NLL,nnii€,r di• mi A in (t•nt die imd, en ek hel die •UBS we Keknnlak eu hulle het i,ilge•,inn 
/ 1.1, .1/. in hier•ie / 1 im /,[1) ./ <[ie KABI 1/ die verh'n. ¥er en na d P. kl,i,ni kvL i] !,a-1,11 b hka '. el•agterk:.ind. h.dle in 
4kar.lemihyrxik'rigr•Ditden.mindi€mdi,+iee:}.12e•£1 OnNI. wer•Nkhe[N KId me> Jri»r-vird f• m d e xeAke wat di,·Na/]ekrf ) f'• 
h- hirmie frile 4·dinged«te le hau i p dnlislli •M Ilel le kriti· •liring,ile Hi,Ili•wuM,e'nli·rim£,rerdindie.i••critk.,le•.i•deureval 

no [irlbioilik Idion,lillk Ille. '1, plalu W• me wer' hierr.lie'ar,wrk 
lit i•hi• tyd Meree,die V-nbtellerdal.:. Iwe,viridwanrl•ri• nit·. maarni,Ile•,1 Kind t,Le aand.iggegeede,Irdle,ea dill hierdle•u k,]mmiw|it£ "/gr·/itrk'n wi•rdiu] 'Le BILra' r.nid.,iiet. le •e lardlekka»il 1,[i|,qnt die miluT wa• nio, Mk 'le. dll net * ·n 

....pil,N.}•J· miwi i. d)r }*harfi,™ 'I dic verhrilike, 1,LI'e, 
vervanril,0,•r. 'i'rninewerhrid en fli€ 141.i viddoen 

Mei gra•Kle .1 ,•IN d,ig 'nige -nke van d w· 'AH. •Ii (he verband. Mr J L Mcneil IK,•k•lim]: M. Quin,]a'ter it Feen . ·il me 111.1 thi· 
40™Ir'Pi'bi.%em w imd 1/ ./ J.hetider/pr•ct .rileal,£g w,Ih 
1 he rar ir[·menl. 1, r • Irilrical in*,i•[la·.ion hein• •met,4{v'.1 iiI'|0(le 

m J W Sinlt LKABS) KI, dhil, Mnr Mine'• wK,•1 .1/ Mi,r lu:t®:, ha &:I tne ili,irie i hal [ral,{ 8 n andallin' 41 1.he wnlr.i'tir t 1.,11*,ird im<14 
1, 1·rne •4Ni Th w. nlivd link, mit. Ek wie ne of h> lee/,11, in i •% p 'eir ' f € '114 mulrked v..ip:i·..it (11./ . the Ihm; 11+ will . 
'/Inle.millitkkan.rui&pkial.ntinrhvdlet,eM.Ii#in M., 

.... ek 'ink. N.]"t belimmenul noi'ili / wed inri e./.·r. 
Iii, inlar.yeenhek,immernis i. wil grAN,hedai 0•nierkarnende b' 111' inantitactim,r 1 kli I whal h'i i)en' iww be, •u.i 1,1,ed ·15 
b.ru'li'. leteklief m.*.c|.·im'/ dil ver'Ink 'Drd 1,/'rd' dit ./ 'Le e.inh leak/reum· imm//*[' ! 00·.cihe.ipplier.1,4 he•a/·11 141,•i, F", d EK '1, k ek wrs(•n di• inia: M. per,le/ri He ·end,r J i /' I he ,?rapi,•21„ hurr and / har• 112,1/H/.1·,r 

Ni•ii,indL(11*r ilink €K w 'nrne, orn mnn•er,im dll '1 
di,en[*in,wld,4 hlil,ivandil·v©rvii•rdL•·ririrniti fln•in,wrein t.> m.,/I[·ni bi lurwarded < ireci to the s... i. t.i· Clin·ral,)r and 
lik d.ui ni uur Mnr 14, teN vi,i [inidieti•erilitine wA'. grlekUe· i••n die 1,6 lir in,i. 1/infln'.' Th·ink n u 
u·i.ailrd. el,r.. .nditikkan.le' ./1/,LV ./.re'om 
d}• 1/4,14;n. hi) du }n Ji ']i,J, n, i! i. 'ti,i,-i,11 Ji, fll, pr(igin.lia . [Ir Mn,P J Rote,1140<14,1#-11 Mnrdi• •r,W/'4|. M. Smii he # 
dill, Litn h[.m lower kan 1/ 'n imr'ilini, kry € 1 :* de'•|al·wr rier,Lhhi™ in •kli . ·T n I/•e 'i Ierrd ver=-n /1, het rlle =1 'ew© d. t die 141,r i 
g•1,•endi ve,vang Ek di•k 'in• inor' 'ir ilie ii,-/ 'i·/ I),i;i, r ni•· dAMMI,•1•U-ir™.eltrn,vm•chemerklnlialinder•ekne Ek 
lil"'k 'n twee(' i»mdikheiden €b¢ .irl* ler.1.lar,e.Hda he r •ile .i• ri •0 ni,· And, . I ' DI•NJPN bE i %/4.9, el; bil Teel,]u (Li• 
*in n·,1,1 111,•helir,101,•|dikup!•il,(.irbILime:Unitk;in£n.'i e,e>uir Milr<mil.. i,nlwl•,•Imireed,1-n,wr. rdvi.,rdnllwdil. 
...I'LI.:F"t fiklillu"ikwal w..... •dele. elet,)triIN art.'inT,1 1 I #Air Miw (11, Vrne: i 14•r rui •anle clim, w Mir Snit 

ting,ni,··i·vrrwiril N,11! pkdink rl, beal,·•,ilirde{'nran D,l, bl'IMMO I Int W™ i .1 1 4 dle I,•1• Imp 'I Hir i I gr.i i. iwin (11' h./ i'll ' 

Unr B.,•e• Niinmhk [IM (in. 'i"'rn .lin,lk M.•rirdli·Kinmwdile"11 .v,win 
1*derpi•a• .*ir die}Ilia-ink,irn.lip,i•wwpiwim 1,•e•NIM•Irvi W. lt],'1 

vmndie,nerka,• wn,•er nmenMArili•.I'dil'r'wai,Ki,wal j>mile• dicknminial- i.'helmn'e.ti,urvir litia•en.i,n•d.in'nk 
= il Mimr ek wil h im 1 • 11,1 wonrd Ek w.1 • ir M n- 1301 eM Ne dat pit vi,I.|i,;irdie*mmiin©ti.Feckn•>i·in•eren iiandieBuri,L.in,r 
om ndien•Iewe¥,rneis•eld DI.,Mih[1111!,lerl. NULLID'n'.irgA!11 ''enn-Arnt.,101*1'. .weetnle,1./.heail·wilimnau•'. 

nil.J,igilm dir Hum,phill·,imdienid.•rei,plredei,111, vi,eril•niial 
In /,in.ildni hv•inklini.....#.rn' Ekuilnillrit.ner•:e MnrM.•vand•W,iltlhAHM, MnfilioVe,iedcl[Briaae],-aul,•,r 
ker,lul d i n,£·.ri I• nie, F.k -1 vir hom . d[,1 .di[ aluel,ipe t.we limr 

<Ukilh ··.e«Juntlr./11,4,|bil/414 1£'14. 0,wher weiklik n 

ine,kh-rs Mi· mprk wrgErnuein he· mi,•ir rk w l td[ [14 •e '11 me· . ill',1•,tu rn el, i» 'il/,11,; 14|l rki, I ./[ dir 1 •lille., Ii'/L...1, [Le 

ni·eln nit limintr rlie mi r: wei, net ar 'r . n liler ibil 4, Al prili. . F.,i ·.1 'ier..·Al .I M·ir 140» k.n "IL.delibiL£·f im 
wn,!A91'il fil,Ki· m;]!•Ii[ Dildilenli:ninghir 0,-9|1,/Wer»ailm und .willi'griwl hipH,irMecipkqe•iwdlek·4 61*Mirlirlam•ri 
mot 'Irn w[·ikri•hon wi·irinidl,•replilli·r•i'ringen,1,4[inkd iiI h,·1 1, i>,ru.:11 ir./ein 01™ 1•'i iii d e verlede 11 m, (:' 'h Lt. 
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In all inflat,ona•, and ever-clang,ng minimal maintenance. as t,legraoh 
world, there's a strong Iemptallon to fall shows 
back or med and tested'• solilons To Monev itsavedintwoways. Initial 
ignore ckinging circilm•tances To caplial outla, on switchrocris is red.ced 
1291218 since less space s required A.d ever. 

Buttoday'sproblensarert't yestercay'A costlier materials did labourare 
Anc today s ans wers nu:t be original conserved Augh t·le greater intervals 
and relevant Like SO-HI between maintenarce 

SO-HI Is a compact (470 -mm caries). Engineers in over 30 counries have 

• distribut on oil //Cult breaKer unit. seen SO-[Il astheiranswer 'oinflation 
te'llfiea forvolagesuoto 15kV and fault Contact us fordoto,Is, and wothirkvou'll 

5eeitltatway.too 
n.-7- I:red for repeated oper,tions vii*h 
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laari ge,aan en ge. menie Ju][e hanteer al-(ilek eenhed€ i. 'n gn" I'lir M'll ic. il·prailia' r the 11./1. of•,re/4 lind H.hwA,4 
•kaal encl•Arig nie'n wi,bleern del daar 'n week idtweemkry'·rlril •iali.lhnl /,il,in• lirge· bnek'romihpiarriagewttv ed,rrlwa,ini· 
„ing i, men J ]r uitru LI ng met die '•briek en /0 80,11 ni f [, 1111 (in6 inum diMIi I f £ m 1 . melrew and rec mmene' th,1 111)* diqiance 
daird•r mara•k ernhede kn· en datirnn k¥k En h•ille hil Ki,ec gort .,ilild,ill»Ilill hi' 1.MmelrA,ir,nur. Theaidem.inlainsth,•the 
a,eer Mrr die v.eitelleren 1- » danruit Kekry· 1.1 Wi . nir 'In' ."ll•I'lill dill| hi,In4 willigrm p,Iles de·reaKe• 84 1. '121lhe .if tie 
vir u na,m On• het 1)4·•irheeld van een Cri,Dihandeln. 21 ful.hewe prillinin• frmn hr·p*r Al the (Arri.™e.av, ,t,cre=e 

aardlek eel:Iwde IlekrY I./ vind i./ ern anri]Irl, cenirid iq I'li,tiof ThiN IN i] 1•i•:1, I,| n-mpt[.In Ph? cale di,eN noll hinvewr ,™e 'h' 
re, 22 i,in da,irdie lia-i.lek irn hede i, diial ,h„,luul n,k, m,4' w /1, 1)11[i'rhil: in.hihi•nisiln.11(,1,11»edi hul pre.i,meah v 

/*1 nie Dit i d r Ii,•imeern waa-nie' im. 12 doen hit ./.ilii V.11 t,rin[·i·'il rifulli•lin *. I. I,r£·Hler whhinfiu,(.1,1, .pe ker) 
mener En . wil dil * ni nall :1 qiel . che KorirAIril. n r ·11 1,11: 7.1 [ling I., !4111,· T.C.'(im the 'le[Ieclge iN ni•t hiwever thei,un 
M i n 'n aaidlekfin,1 le vind in die Rte]Mel nue En dll i• Wrl,Ir 4,]4 

aardlek probleem iinliti,an Virder •ink ek hoe ·neer iniq vi,n ik mil T•, mi' mil [Il. 1, I.'In[:,1.16 in)[· kprbin• 01* h,„ an ae•lie 
liniblo,ie kri Mnr clieirme,Ir]Ier hlie beter :al •n• na bierdhe pfiblren• lic lid'iril.lu•,VE•rrE]ni·rnli,mal kerbing ]Imp, le.dir[{ ink, premi- 
1•* EkN.!grn. verderkler,il).lililbrei'& filvraa. 1018)kim are n,4 required I. 'L. me•®d. 
lingk,e On ilip·,illwr'iw] the r.'en,La[(lang,7/,/reel 1.ile•L•11/11> 1. 

enn*•i ]: I, Ihe inie,liw· J. mi'ril.i r)•rk their •hicle' im Ihe 
Mr W 00*/kol]•Irri,ir[ Mrquiimmiter [dint Aink ih i.,•il 

Ii,yrnirrt' 111.11,/ . ..culliew in Ihe drailiaKe of ht,irrn wner fron 
1.irge'v £,qu•.lie,©IMpe,ifi, •ri,ile.Matwe•-ccomplaining[,|imil ]I 

lf, wi m 4.-1 ihr gileen 8,12 'in•e •bere 11. water is indined t' 
i•the lack i.f r.ped furHAB, mark and k ,%,etti,K wrir•een,1,",N, pl,|,i|| I•% • f Ille 'LII,;1!TAI. 
when 1-ple 1,4 / the article wh ch hare, the :/RrK m•L Hav WA 1,11.• '1 •6 .11> [iphi,(]Ti Ill. re ii i ' i i. *.luti, i.. ....,)6]en . if Ihi' MA. lia. ni, ineal.. Now [ th],ik Mr (lizmasler ./ we 'nd (IN t•,4 kerl•ingist,•}*aae,xec and ihat i. toplant * /)winK MA}Li In# lind •ime burm wherpla the• faultv and pri,hemaIical It,ird:.·rre,·91/1,1/ed. heearriagelly TheNewilldizcourage 
applianimorwhatever,1 ni•·he'lial wemi;:! findil win'·ilirripri,ve dmvrr• fri in plirk,14' an Ihe pavemenh Irid wil] inM meni.Miiregne the r€Nieel for the m.k liet nrie•irily thesp.:ific pr•)11],rn. wil' Ilw ./ * f 1 111'I' .1/'·1]i , '1'11! *0>. hi wever' deleal the •]}ile{ 1 ,)1 
indiadual arlii·]e ] ihink 'hi, 14 iht hasic ,)rfihIrm lating 'c 'fect p,IM back 4/. [he kerbil, Namely ./1/' :e 

111 ink i 'l • 41*erN inv,1 ved in Acelileni/, Iii 1 ,ine cannf,1 .ve It ./h wa>'.Thank 
MnrAAMiddlecote,SAHS, MrquizinA*'er I'miwil:i)'nkt,/LCUp 
inr Mirlirl·Sl ic! i, 1 m ·hing al],•u• the Bure•u I'm liny 14' Mr'Kimp!.0//HI,wa-ymemhen Wi,kr,-]-Alelli#.th· I Heianre,am'hor™ied/rl//ki)•een••i£••hinkisreouirrd iii,1 pil-,grip, 1]Ill' .immr:Iii ifie,i an,Li•. r:ie vi,il 'iw , iIi 

'•=9·2 
the mark ] 24, wnnt ti) currei L MmiethinK froin ©L. filend r.im Ii, i, I h lil il •t•rv li,cli, 41.ument •ith,ineid Lhel,e pe,iple•,1, ral· 

Ii,in Thi. ,• all mi faull n,1 Ilie Bured,u'M I'm Ihe ('hairruln „f 'he 

billi l 'r•. liLli thi, ... 111,1 4 rrie, me n l it i: I l pa'emen 1/ 1,14 ki- 11 11 •ean, 1 ve warner Ine mernher '1 ihe AMFF ihin Iii where buili ilir pe•4trin:i. i walk or. Nolliod, haievertholirk. Inakethe,Illin.:earthleakng/reln,·•i·imr"n'•rvnnthi wholi 
In,• I. [t„Ir Iln• bell.,f £„cked Mei . Yini kiliw, i' 14 .1. i,m...ir'81 t.. 
./i'· hpli' .,ve thi, .i Ini of ihiu:li 

pi iwi and i w from .ir inember. dor N [el ./vihin• h. 4.ald 
abi,u: t],I ] wa weax ('an ] apoli,1 xi I.ir , I'mi 44,rr, 1 di d n 1 1,-t Mr .1 K von Ahlen /Qi,iz:nalter,/ Mr Ki'n.on. ue I leal h. I .ne 
h•>thw lez,tedthnithmwill}••red les<newailne, Tbillwn. e ],• •In t in an 1 1 .t . the pede,tri,Irls geiG ropi nred aul f 'mill 14, ill v . 

I *m i ve, upand tl•k heawn there we fe red f-q Jiw] 1hf x wer,· 
all AME(T 'en,her And rd !ike 1,• pi Inl ruil th; ih© Hureini wu• 

.inteightinni,1 w.I",/41!•,41 'ill.nwili,ltheeM[hipaka'erelnv Mnr P J Bo- ilti:•,depoi,ri , Mencer (he Vraege]Ier. hienh• •raag 

Wehaili,arned,hcm that it A .ti 'e ir aiwleciri, rarle . /.in linnd RE•wiqi' indien enige dion lece,r die be:ker,inr• van•traal· 

Daftr is ue •I..rt. nne A:, lir „ 4,811 we Kiw in „ 11,1,1.,c •1·••1•01,here an,1 with pregent te.·hn iM,nv, |ir™'e'> n pen«in n :·rn.iNIMpaal u,i orn 

unle- >uu a. Milhng te Fav 4 ir 7 limo% mi,re b,f vi,Ur .Il,Vr© }ll Wil **•.n im 

hinea leaka• hiearlh unti] • hat,hern giver, the•pi,i,Munin h}x· 
.. il l iw ... ,4 4,01,r proil.m rn ·•rr. The. intn . i.1 VHAA(• BIO.3 
..nalleaka-hi,h.duel>Ji fau.1, Iweh•li u.·ca,1 '1'henli 
I i . nn trilible. 4,ilt 1 u•1 I.ke Li• pinnt Ini, 1|1141 ,·iy,1 %er, w-1 M•rH WOdendual•Albertiuil:Mi:rdieVr#·]ler.•weetme ifek 
ed ihill , •rnim prai N e• *mi](1 1* d.inger •ir, 41 111,4 pr,liwi id r,·c·»14, d 1 

Ii, ''lk ·!Rilinnenl rnile, bei,.c'll ineel• iii [lit inAJen .,1.LI,r liel L i lim 
Ii:In, Mnin,· in ., vear,irr•enr• time, i, milihi be ul[ righ, Thank vi' '111 ki I I .,6 ./Dehelni€ M'. d eV .,I·]ler ekh'i lili 

p·Ir'In r'Jit 11,4.4 .rah' .·m•yg nildie in//.lie·larde init ander 
MrD]·Knoalo ECA., MY'•,terthe•lectriialcilt,IracI,All. •ii],irili •1' rk maiir •e nn• an rding®U·,1 Niaek .i na bgebrilik•ko 
i / :ink li ' In 1·nl Ell)1f I kni,w •lime <i' I he m a e pi.wi hi • r i aili· I /·14 . ·n Ir Irl I. , .'an SARK 06 19/ w it d e ge]•i i,Jl l quiliek equiped mil,41 •Ind verifv w.h r t.·i·,iwp,nim ,/1 Lilli¥ lit |aide vir clie In»,allering van an·, n,141*teke]*al len ni vulg Ken 
wi· .inild like b, +ie . a I'.im /1 le/1 the ...1,1/en, wher' I 'p· umitic vid»rde ./12.,}ir,ril[WI.IL/diraardenl w. '·rrei.•I 
penn, to he ta.,1/ I he .AFS dire,[. her/1,4, w.il hal]1*·114 ],AW •9 amelin/*le!•rli Ieen nin,i'ferio.e €lektri,it€,1 ick,/ '' direk. weerli' 
tigh .4 1.ttle We rei k,)1111,0 t(,Minien• Li MU]t¥ it Ki,es t( the •upplier *#.liiAr nA•IniMP·1'•·ludgen•enminierw»inih•eeinn 
andthrntldheini,nulaul,rer 'Ihn ••,rnudi|vrepla¢eiin•dn(•-il[ de 'ilier ene MAH'll·1 fi) 10.' w !1 'Int|lk /1/1/ure ./40!m .In 
e.·er enmeq aili nnhrl' ]•r,ih [·m Ph· i)lil iII ill,IN.' ll. d iwcr and 
,'t, r i. il• rl 1•8,/ > .i, hei r ik,(c 0- rhi i[1,·prrli]rl],Ip( I. i'; rl' •:eer lieswaar [bart e,·n keoppel 

hi•i ..r d e u,•rderle vnil 'I Illunkwe.hi.'11.1, €lektriMLIeil•••')r,ienit••h[el•el Ni,i Mr/Tnwiman...hmith}:Irqui,m,i:ter li,n 

nut b .,1 i . itght The ..cm eigin,11.! I .1/ und 1 wriul[| on • na Art kil I /12, '•Ii' die MABS I :a] ' a,1 1$17'; • ern• h 11, n /•r 

'lited . liI,wing, i•hler . /. filn™t'•iidigheile v.in d.r elelitrie•e ...re,1,1 i d.ird, 1, rt illl, i.,•i like i.i „rat ihn• ilw whe,le l.w.le WAS 
#*·*•agi: whenthry •ked •·erk,di,Il.¥-»CInt"t,1 01] ''i l,%th<41 wv• wit (Ileworn,emr#(i-r ,•per'lliniligive 

heM giedbcur Nin, Mni dic Vr•te ler na die bet -i a 4©Mi 01 • feeci·hack !•,lhe m »v y ii, Imi,t rili, thrKe, thai we Iriod tb 'in v,i·Ii, i' 

dilar nic 'n i·nk, 
116.fl r]Iliik r r,lnndiko <iwerheli! iii ., Tial»uill .LI 1,114:i' 4,•r 

hiniling h,[·rbi 1,1 Ti,Ii In i lli-·,pel *al *i,dk,·11, me wil - i. imi 'ilir 

Mn, P J Holes i Ri,(,il[ p-r' )· 16'Irw (lir Vfi,[·: e[1[r pli ihrik i,]14 [Ti,>el 1]i.nninn v i 4,1• werrlir In "idiglik ilie. ng li,· lie ..1.chi, 'Li·lit [ .11 
i!]rwor·le 1.·ni•k•ed.le,hei.na•rnlikd•1'·n. illillifdwrmilil hi, nin •r iii • 11,1,1 chinrili•Ii" .r n. li·illil, alle I' 41"ienn' war n 

4 1-ar n Vorm wnaripdie n,imme, die Inank iur die k,in 
m.,d,-0.-1/]cl•M] Hild ii, Ine, i ver'i/,1. ie'irmdal Ilier(Ii' .i•mini Will ,]I Il Li ,(· wi•terp>i] i•i ,]•11,ki p. ge,Ir i•• •ree• ok €L[,1 dn 
dile• ann [ILE· H.Irli Keht.mr wird ,•r dal 'll kfipi•· 1·,in hil•r,hi• •Lirn •.11 

fian mt· 1,·rulardi;er ..ir word n ki ple Un herdie vilrm mn dic g-, ,vi l 1 ke .1,1 lillk.Me& -1 dic ™,pu iii un il,i vi,or,ie• ors,iwer· 
hi·Id lit· ..i P,trw di• .ti'lle, 1-r purni [·1, mill 'n hw||1]•g 

4[TEMTI('N 'lo.2 
v,rell#I .I>i.ili 111!enna hu] [liln ·lie Ii·, til• ni.•di;•!Ilgelevi]IMPV r 11 

Mr K ]I D Mc.Millan 111:1•111, .Mr (Ii,•illi•e, 1 find m./.Lial 
b .,1 i !£/ in ihi· ./11,11 4,1 t'ii. p.'il:m with the men her wha ./. 

bil.End...*'lanir....dir|Ii„...1,1, I. Hi /·tnlm£,1 
li IN w,ir experielier in 'linr'il eve, ri,•1 4,!11 ]i,ili,4 11/1/1,1/1 i,i••r *?i dil (11. iw, rlig ila.in 01} d '• i,i,t€ p Int al Ii,e•:.rl Ek uq· 

li Inmeneaii' 1/ thi mi,re 'In,]Ii,innl .,irl«uurinilk[·rhin, Il,i mi da[ In,1 0 wiler(luell,·i rkgoli,i,-win 1, 4 .tranlen·I• H··t·Ji41 
Irrq.-ith NC .144we• |,¥clirele.·Il drvin vi,hicIE·4 en :110.1 .[r,i.,1 1,(liall ille we r w, 1 0,™ 0, u,/i,1 k ken, 111• rche 11 

/1, Lir il'i,· » d' ./1/ 111'e ria•.In,•i. 
the E·nd, iii 14 0/Lve /1'en tizin*ed hy The W,|. {Il ndliul·rh PT 

-1,/4 11„4: 'i„·r ile l,dand .iFil nAking a Ilir, loofirt, /.1)Ll. IiI» Iling * / .i•,iiak . '* d,i· 'i·,1.,ii 

lirr . h' g., rn rl,inrd E .ri,Elimi I rei. 'in, i. f Ii' i >fik s,; lie»nal dl l 1,0 .* 
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ste weerstand nad' die man li. I ierdle.·enna in//*rhel •n Iw ]rli•h,inabn·reatingane„rihJeaktge'lirrin• t•Ih 510,Te,c·,Ihilhr 
het N> aardpenne il,KeslaindAn, misKnf die Kebri,ik*krdel€,ihm inner lenka.'lirrent incriase,pr•,pirtionatel. to frequen'> and al,• ./ 
dan ingel h· milier»omen h• moel ki,Tn n>11 n•n diewalerp>p•er H• w•L•Id be 20 ti./4 higher 'han It . HI, 
hinden nou ia niuh,i,%[,imsili ir,lanheter New Mit ekenairqu' fnar E,uln,1,184 iii these I.eg of i•·eurienres £lie known Eii'in ihe Repliblk 
dieweer],•iraalliuil-i.il..,dn•weeteknie. 'Manie€qi·,k•. ard h.,w been hr•ht inthet•tenlion ,•flhe il,ppliern, f earth leak· 
dA,r haw, da,irkan dil-nde ampire. Mop, mui in hier(he Ke,·al MdiI HKe' 11011,-04 11, 
ma•r. i ·r inarh,inderd imp@reen met daA,die.10„hm wal daariN kn' K'ill,!um. [i Ike ...em a. prexe'lv kn ./ c./ 4 1 
hyseker,••klerwee· Enn•Uilvrfiutliline•alligindiehad,ame-en /1 l[1(larlarn . • b gh 'requen. .. LI i he * 
M, v,it „A n kraan <ip daardir i ./13/ en noilia ni" hiw" 1, "rns /] reir fwe 1/ Mewrce ,•i· 1. hi•h frequenc• currei,1 

inaar 'I, * nie ne,•1'iti. .t,11. he 1, I'the I nqtall/•iiI liredJ,·e rheearth len•a. 
Mnr che Vi•e•iellerek win ne, d • bvgew •eg he( da¢ m di' 1>rake>k n "' IICI, 

i...biedhel,in' ..Aillk•ti,td'I,/r/(igrnenioeil.khedege'ndnie In Tii in«,-plwale a Ingh frequency filier eoull under except.* 'ir· 
mee:A le ge.·ame .iat,r nie anielli'i in,taneer unra wol 'le aardine .lillhlan- rriwin thu• rpre-v i f alli,wing•nele,·Iri,cutinn b, be,au, 
penne ge'n' in»]aan. *'lirlik wa: daar -1 Kebe tir ™ d•r %0rd Ill n rei,lt (,1 a high fre•il•enGY earth i, i Ii ••/111 against whic./ 
n ' rlil, v[•rl 1/ w,r,4/ •lin,ele'l ..e di• werklikp verh nding 11]n prnli•rli,• fu],1 hee,i de•ensitiged aixi ii •4 nlit „in*vlm,i de·,iraile iii 

die aarding/)M, 1•ar•·ke. In n me. 'verhindin.wat Noog n halte. .fike •he •aihiem b¥ interlering with theliakic function,if theearth 
wat i=·n perd .e nek Ke,tran, i, 60 4•,in!•di rind or.• r...leng l•l,lla,e iL,11• 
I van die penne'll •111,0911an ••ird nie bean'wi*ird RaIdle ./.k,· Mohit rm 0,) require,ihe ren,>.11 id•he arparati• orequiprwii¢ 
Li,de n p ]1-1•• eail.inglhe high frrquen'•' earli leakage •urrem andagihe rqwpmen· 

I i,Willed fur I pilp, e thi:, ma mit be F-ible rry •u cr>'ild p.,Mihly 
Ir J K vo• Ahlften *Viaesteller) Die volgende ,·rnag 1,0,1. infa•ie ln.t•I]/CIrmal. in(des,ped,outer fir·I•J*highfre[Illen' 

..20* I "ali.val die N lialt. k Wou'd ihe' lik. melabir.le In ear,h idr r i,rion[s .irl i] 1he inwalln,Mnil' ih.. npe d re'a> di e* not 
im,ir Imlarillri nnd wlint i intrihi linr canlhr AME[T rrui•c' c. cl wil an(h],i wiring iT supply regilat Loli• 

Lewi. wh• wa. * Ippi•ed ID inlk or thiq problern i. nin pircrni Molutior le) 141•e rr·rii·Imen.rl wn.wer,i> The pri'.1/ upre•entb 
There a.p•= be nl. di.Cussi n In ihig i,I-irin known a,id ·.1,1 ie• Ihr imi,riting•flhequ•litv of the Initall'Len in 

11'en rwly ue praperl in Question Ellol an exle' whee the r.inh leakil. £ lirtent 6 'duied in a level whith 

Th i,Lille Gpprinih }•inR Unken Iwenens wherehe Dr>bl•in L• re Qlf.....!0-5 

Ce,U K tbe seri,u]. attclii, 1 41'th' I E{· I. I under*!and '. dinit 

Mr (• 1.ombArd Grrin,+mi Mi Qi,iyma,Je, i is -Imed 0,0 ihig 1 E.C dr.·ure.. cleGrl' dix'11™ll'h .vrrn the ./.remon™ • fthe 
(,lie«im *t' Iler-Alaine•hi 'plirch;1RP.®X Gil![1, f.C,In,1/LI rirtn leakage relav· ·ilmiw i n pliwrr *Llinim Ind i,Ihpi trequrne•ie, 

The i.8 in ihe *,ir' 1 R ' l e,inie,11/ ly li " rine the l initinE: Pri 

Iuouldsr:'%1!epea 'emnisefferedex:t.]u.lijeettlprmr..e. the valued, for A•quen,·, d clirral" i'/'p'iltide /rmiN• m he Ellpr"im· 
prite qui•!ed 41„u,d rrirmallv no, hv in,b mr(CFA 1*1•ed o. the lower fre4uenc> rarlh le'l•K' faill uir./1 under whi. h 

rlier© Ii,av h••wei-, he initance. where rhe lin•I therel' r•:1 fil ao UP,•• i. reqi,indlii,iperair i•faclarik· 09110€the•e hininit 
brld in .took inlii ni' he kni,-1 Th,4 -11,1 k dile iii Ihr in,•1 Ihai ihe wi;1 lie•i,me Lhe IrM'•Mibi|Jiv of ihe ber to correct 0/her th, rq•lip· 

•iti•plier•R il#med the Im frfi• I mapill•cturer,In• 1. t ri,· ma 

m f./iref:prreti,thel,]pil."ill. ..PA As're'lil'lifthr Th pr·wn, •Alt:; Kr,reificali,in Ii™ Marthicakage Iril iu bu,wd nn 

de'a> Hi llw liulibrA[,an,4 in(lice. land rn •fu. ixi[Ulection 4 rnA· be pi,WN freq!11'11(·> , /IV 'lit ][ i. p,4*iblethal Ihe SABS Kpe¢ifi-,in will 
m.nu .ied th• 1, i.kDA nhri,i ·1 :r•mthi after earb minilh • is, ie lhe /' in.1<t// '. twl# 'he [ F,/ .pl•i.rAt,in when .il . lin..M. 
r,dice·. fi,r Ina[ mi•nih ili rei* i,Flah,ur And ma•orinls) the wir, u' I hi ir [hill in, n r•Ill fulw he,ped 'il /1/r,8 the exi.[il. P, :1,1 0,1 bu, I 

J.,•Imen' plwill'et,iri'lina•uftu·n,re• ma' 1/t ve he*„*1• 1 1'r /1,191 ,=rm· ihnt 'irv ,·rrfli, in 11,14 re·,per, i,LI,M dile,rim,·},ul li] i ,]w 

1.4/.Plier: . /.rih trne when ihe •ipph r:illimi™ hiqqi,(•Inti.in in the puich-r, Undo i' leak'Kie/LI f p nell .h. p.i.ided me witlith' 

i,ese: raims "I, il r.• h• .*lifild I he ./le·:hi' .u ./.im sub· inli•rmaTi,In Lii vi, n [IL luilrd hil·,11 'ind fri,in which I linw aitemp·€d m 

i,re•ent o ·;Limm•Ir .•I • 

A KL•.|Ir.....%/r /%11 rE·n·win •h• /+In lieriffer€ al ilpli M. 8 J val der Wal, MAB. J. Mr th,Lim,Ii,en tnere 're I te. 

heldwistri,·ka...hihelinalprice'Kknown. hewillhave:. re· 1 Iii,/ 1 l it, I. 1, k. I•, pul .·triligh[ 1*re Fint 01 Ill, ' he p •bent ./. 
.Ii,·i· ilin[ hein . i .her ¢']./4 11,0 manuf/tuter'* 1..... b.ms 'tandard,inparlh leaka.unir·,iN linder feviMI•..irl]«re hAInga 
bul.. /(' P.A 'wdhel'.ft.rn ... hiqt,Li.,ation tolheptinha en Ii,Ne 'r•,14 au 'he 1. which IN uumed Ine poll ./ 1 wil Id like 
%111/[biC.PA kiRd•lubm'IIhalthe'•· 14nn,·mi•fatiumfic•ti'- b, .tri,ightell .N thai The prE·Ment !2(• dlicumen{ 4,0,: %,et nddli' Ihe po· Ir tful li']e iiI-* Thank 'll 

wei frei,uen, • req'i•enieni. ,wi Ther, ere a nilmber of pnilit. which are 

Z.1 NEntar 1 kn w th.1 re.evani here Fir•11)11111 wel•Ll,180¢ep lheltnnearthleakagelinil. 

1• Utl d u.. lh. dii,4 the ..... hv 'e . Irrent hata·.i</ 1}el./0 ir c·f•re·bill!,twe 

C p A i,intr.i nowdir[•irien /,Jrded t.1 Ine prwell .,ect 'i ad prin, iple, A wil In,wi '11 1 114,1. inK[ whell thispr[nciple L. uol,lied ihe 
./en' 41/ then:ne lil ,/1,/rnt h.hi, M' IL']1,11,1• Thi: i•quit. In lUU! I , cim..1/ <i fulwl,]1 ./ ti, Irip. Thi' ran happen linder 'a 

•iditu- ()1wn,lill f>fill'W KI,1 high f-oquim'> •Th„f rl„* •hi·,1 ecin,i>•on·sin 'fiL, gre i-]h a particularly large Fl,1,14 copaa 
wherr win L-· 1/,ving y,nur OverM[·r. { imin,rie, on I 1•n,( te-rn ere. Ihe wl,0,ge rif n .+In wh[ I there I i] glibi.Nintinl 'imduct, f 

;Wl ' 1.LICIAN Ami peliga lie willation ilf F€·Ird ii[ thi· r.,Irl Mwinoil ili eM'h nparie,ini·/ 1-'.Mhle, iheapae,IM -renT ti) en,th will he 
I./tiA· inirt·£•.d . I re•ull i,• hil frequen. 0,4npiDne]11 and .Am uthei .f intrililit,im o. tht." li further .]4£144(3,1. 

W .1 m.,% i:el irll•plnh '<• w. .,1 • ii,1 filwinti· ihi>. liv m iking ihi rillih 
Da inier,/1 -Teepnuge |rak.e int il·.en/,Ir t• higli frequ·,ir'.fimpi,iwnl whirhni«nia 

•1 :mil '"Ill,hled,Lellirkirei, li•emen,Milt' ihe huni•n br• ater•r[,dr 
.wk le- 

QUENTill /1.6 imhu. lirie t./ ran be w,(11%!•K,d and > u ma> rim i, f 

iri)whi® a• In•a.lhe ven h,•.11 ieak»uirre,it [Tipwrighinv required 
Mr.•1•on tilenhagel. M,Qlilimnsie• 1,1respea'Ahisque Ix,+ Iri,ni I he 1. re•ilif.•rni, rit us w '•1 I u» 1 he •ABS rE,1 iii -Mer,1 

'1'here Ii a Jill, " 10 111>w Jilillie 11,11,11]filillirpri.inkil .A,]dihereure 

n,11% .4•h-"© hang,%11*ded and .hm ™pe i,ihigh fregn. lertillr - lt,·118,•1 •,he¥, ·Ani aru h md lu pick up i,mhle b an m 

Inh/Fre'·,1./ O/.11/m. 1 '/'eii,mi.nned th' ihe problem ]4/ 
ri;lied wilh /·lisi! vi' i•]. leakage In,//Ingm ,)/'br{I:, l. unile,11,1,1 1,•ad h,•r fifin en-Ih le'll, 1]nit Wilh 9/e· 

1 Illil.1 in, Mlif |iah li ./ i h. 1 ha• e 'In per..HI ex periem·. i 

pn,!40»Niii-lirl Inn•,reali] mr]$1'•an([ne,therhave >I'll'"''l' m'Ine"<1(,U. rn"a•liverl,urgl••grk,rri·,1r whid•w.1]1•.ptl• 
•'il ins fellim K.1.1 ":ipe i-h IrAilgo 'in,! Fltglna 1 h -1 ha>, 17,Un' illv arn[ 1,1 [irul: le whelle•r 

Hi-,r iher, h.lu· ap,i.1"1111" heen (11•.ililes.n dther area•an• [ 
arn ilid' Ii,M. 1• -e [,1 ],r Intlior .uppil r.€ f * 1™it vi· r„rll• leak* •wllrb[·4. i•nythlry 'it Cnn i.,•IN i r,Li,Nip,its. rinrl vi::1 •,i,11,1, Ihi' 10 11 

™08,11,·n! Ii„ 1ht flili 1-n• in, rn,allim whirh mav be <lf p,ir.[Illl|lir li] ear,h A-•tan•e· 14,J,ni i.r·.. vi>,1 i ii, experien,ic tri,uble Now 111, 

t <li, twil-"rl I,i •lt"I'll £'irlilile'he ·.1,® U•w•: i• the effed af kh climmiler •·TwriL./i,h :hr hil wt le/r41ng >WI.B. 187 ipei,Kni,i·. 
*LwIC> .cli,Minil*enx,!lieerlh I.../1.· n„th•ca' ...prihlrirl. Ind ne' fulv'.kei, 1/0 lideril'inli> i.car/)rate ,/ Ihp'a 

11!v I. lie"'·r 'L ine 1/ (311 r.[irri frilrn „ne m * e 'rgani•L.B. "1[ 
i, rI I he• gave me •»11 hib i,rii 

* M T "|1 ||e .Li] 1 |1.1! a h]J•h fre'l ieniv 'a.h i,re•rih link agr 

TI· tik w 1 

Mnr H J Btry·,1 1- · Milr dit Vral•hu·Iler Cuilr ht·n laal P-'llik I 

hmp''in.'i,rrlib 'T'fu,p,mrn,w.crimninlvexi•.nrndll•imill ar•rd!.114*aldillun[,efrel [),Fgile,ilrkidiv•nadlrihI,•r,•perlrinp 
haiu• En ·' I g• l•"I'tr Ili Lriri,•4 er lampe op v. hili•v• IDaan he• rn d e 

(]llili,re••nl[!„ht/11•I1 anrillok klmk Irie „i, ine. d.ili lime, Li riliard.p .•rirril/ + i L ,],i, per I,r 

di'rn i M.r ' N. l.' I.ilt I. 1. Ir./., Ir....I l.. ihda .r i.. 1,1/ 
1*ra[•lin. i al,/i// '1 ",Ur 'Ir .1.irdl/vake,·rrl h 'di· 11]lk ne· die Ii-1 ,„,ili·r•lvi,Il. i.,J dle 

c£,i.'il' rf il , 4 '4'h Irr reni .1'Lke' which i.,•i br . el/v ' i,rrent i,I /'r) 
* ueek Iii, & 
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Mn, .1 A Loill,ger I H .i). ) Mnr flir VT-elle, e.( wil ..14' 10!0 [14 •I. ki»p],le.)1™hwein ..unil!/.ieerl.81-)rdue 
m t 'Ar /1 ful imil .im';IE·in ri minle,ding yan die m,dmindinK wau dilindeurdleprwailieki,irilmdic tebekamp. MN (110 Vraide], 
i•i[ n•' Mi,r Mi(id .,ill ilip'/1, h. Hy liet n•v at vilirheen g.•aar dir Jilig, |,re minimilin l'rrn·erhi,ging. W[• net ©JU.matie•(i]Fle,er 
•kil·ee·ili•eix,kolidle Jia™Ileklie•elliging,lnaarehdinK-rda,•11,6 1/Luker,4.,Kedra en,:bell!•gli'•v,lirrli,!1.grwond'TnpMA,iro,Tente 
uirrklill Ige filhatil gn •ir.•idlekhrieitil,ing isdi[ ·weli,rdn! <tiege /·rminder nie [s di, nie nifer lonend r,n .oudere teen r Jaer wii™ 
u fili[• Ildeliti»inkell nir, n••rrl i./les, i.naam. IC adE,plori ni<•t gieil>a.mirhirilen/f....Ierciln•,p•erk.ine'> iVe™preiderval 
w·.ki,(111 ni. T. m' ..k / Ik hierdie leek niu: agier//(im d. I Nekir,•i·k.bel•.i,mlangi6•e 'lainrilainhin•ele.ted,Jibulkhel[ 
min-ng.rewkHerd,Ii-1-p LIweet.™iemaiddE,aidieding ing 1 wnliki tuuch ra•her .Il ill nulkin, 0( gaud, •i h.fiwite. p™fiu 
L• inli• I I 1, I rintrfin• dfin i, d i nil */ In'lir/lik d. . thnn/[00(11•"ill,ve,wr•e·I 
irnind €[er m.de[ wir finardie lig cloadle.ki k 'al wird. 'M orn ern 'if 111' m.lervindink'•ee! linsalmal a.,in, lender• •ru wi Jaarlikie'i.ir 
:inder rode m- i- rl,-1,0 ding Keheol en al varl die mark a• ierwv· rude el' h i.'I ukird 'ingrbil len n wrll.,Ill•rde rin,ipry•, .dr 
4. r k r• i It h ,£· w- I nie Dank e. Kiled l'r- I•KiT, w rd wrirdal '11 aa,11)ovelill: gemaak word 0,11 die 

1,"dk per De n nall te k ip want (lit Iniw min,lerwa,di, 98,4 Ge Mr A A Wi· rh (1)iii.irln i']11 f T al],ilir MrQ izrn,1.te- [cannri, con· wi KI'k wi,rd ·n rli•/,ry,lien:. 4,1 /:ed /,per warigelued #lird all / mel 1riliti ri, rh Ii,unrd. ihil vol learned dik.1.&1,n. hill onlhequ.lion ilir-/'liep,1. H. dit n.eld,-ird (lat ],pellemal aful ni• 1/ wheiher Ihir lii, Id Ne,in theearth leakage rela) i m, i,pirui,„ -rd van *:e nie•©d•ild-ineer k-®,Nle kan wee•ni•·ii m·rl i,ne ih,n I v Imck , p .iffiri•[h ihil thev •hiuld not be on I 
Thm ™ ni> nec 'ir hinG·e h 1, rowerplui• Inbe•in it One Wannc•F [irkier. Ii™e.iin *ird w in•rlik»e .i•rold.• 011 a-beve in,Nlrwiki.,11/ 11 'll v i -]I te.a. 1/1 ..imel•,•• an 1111,c. in,ri [emnAk wi rd i.•r wa•ler Iwnir,ikteur ilern. mi],1 vi),1,•e• / k illed N, i . 1'. I,cd •ill he kil . I'l n•l NUKKeNling thal i,•t [,D riri•]rv*, „allk.th,•,1 w,•rd. pINI,6 ,1, d.e Eleklri legme. air·i].inildhel[]in· 1,·'nrlhini•t.'war, 1>utwhen'.11•katthe 1- 

nhili ofihin'•i,•n„en,den,waardigepi,Ki*le W'ie,nilel h,·be-rdeet? h|A||/|••U•UN'll .inr/•'imcIL,41,in[}.nipe,pleareillvEL-er Die Immm|{Ecili w.[ d I inehle liehooke aan i' 641/x,ral'het en killid !}11 •.rA• r 1>Ii,K. I'mnk •, 
h•lin hi in(Innllik'l, 1,11,1. J-.n n holel,etrnkiperlie! ilf die k,intrak 
teur wic Mnr/Enrnard,(:,4]flil.el Mnrdle'raeeller. ,••priduk %,A 

ek,drnUkien die mmung vandie F.leklri•le.·nlehe[n6«e,r 
iwT d e hi.i b-ed,ens .1 leur i nel dip i. 1 -I il4hk' n,•en' . ..[ n[.1.11 /0 bale van die 

n +ire.wir vi w.r,keld hier is: aN]ureles gehoor dal ek dink n menb moet 'n wanne/r lenders inge'in word vir ipesiale konferen•il 
hi,4 i.m hit·idle ilirig brh,inrlik te kn9 I=* • 11.#Rta eD •Ineer„lie uilitnk. tir Stad•rade Me werlille - die Innar e• k•n nle ,·fr i·,3,1 1, •m WE,11 wn, die men# /0 prrihInne / nie I weet / Mr,luini, si 

n Wirl,Mwinkoli linder u beheer h./ sal weel hip ..••rJ• goleent 
heid het ek diext file rl,i,• ••™G en ek wil dit herhant in,icilikdi[ (ht U + M aim'. minherlingte N< Tenderpivqe is,•linfilen· my ]ue 
w•Nalinlmar dergen binimp hol dicalie /%4/ wal die iii(. u,in[ 0(diliende die peru,cle w,lt ek iii Brakpan vnnge Jaar•e Ieoder B 

er iklik t, ni,u teruvt M!•Durnnl da.ir gek. he HY ele lirnnl ,%, he ./1......i flenk, petrid· en flie.elpoll} irein*1111[.r Wal 
m in·'(lk d.irdril ink 'n men illi. Mi,r dir Iric.telle-9 G. cli• mon 'r•,i"iii•®Innikiet•hierdiew./.dle,!..ur, f n'/ dir.Me 

dir 1/ Irnilinggi·•pa,r, n , 1.*I Hu'li,,•wle,·r hierd,e Oll,·Mii,]14,n,)10 wnamfinrhainial,lende. ridbdi: dir.ge no, me'n 
ge· 

hal i n il lii! in el; i, El <In• dit Is Ad,1.11 ..i•wend,im mel h prdie ii'rit (ir,iri,· '· In ivi; nrl./ el ,"Ir n I 
#.,in *le•nn·.0:1 1. ianie,wdigne Mlir di€ 1)1e.BEdaarwa. Vrne,te ler. ek dink ek 11. he, gen,*g ge,, ial•[ ang vern-m 
le wi,T 1, .ir wii.,ele in 'lilli] m. hercliegi ed d. aaidlek ile rile en •lie •r 'ip,nil rilm rent d.p • ra•K IS. 
*lim linitiel w lerligg/%1111]r wird ·n die €ABS tile Ar.. dif IM ili Mr H Frinkle IArm ate, Mr Qi'Lz.mfer. 1 would jusl like ,© •a> a d ...,inhhk On Lk *ie vi- hulle pdr·> /-ek nle. wtuu ek hei Melf nap· U·w 'i,rdN I. 11. . k• h me», ,ire ..eri# .1. mighl :irnie•f 1.·Nii., 01 l.et· r.·i h.li, 14 dil. lin• ek kan m. net [110 41·|f '(KININrn Ii ,/Irri, And migh, lira,mlinrntributiwn.Therwter-eia dii, a.al hurrih• *lorugge,ti,ilr u•rd r.a hillei.*, waarl,aan hui'e 1,0,1 14.1,1 mi'rn.41Limal hi d• tin d prig·sare n our ritie •el ui l hr Illuted d I Ir '.,1 uin/•n k.vi•m dil na te .an Punt . inereen ]Nini ]<Ing• We d.in, t fix pri' • in Mi,ull• Afrirti Wi, me,e[. arl u•In m 1/·n »4 r i•el 'n Mi·il' i. Ni' 0•111·i,• imi ,•rn nlpr let le @: 10' hierdie •triwilrni• imin nlir pfin•i,ile••,•r,*e• regardin• ihew price, becau•e d.ng h 1,411!, r ·,limr horo rul ,]ir €ASH li/• " En •Anneer }w dant k(in' 

hiille i ri© ftiu•ie! Im' ]14 rn,Ini lie, cen 4an daarthr ge,1,!le *aa, ek ir• n q,irt lin herri,inE '|Veyeal.1,1,1 whi,·1 'l| -'/iwx whii din k. 11 mt·ni nice[ bu'l• 1 ,•1 •[,r're, vil,)r dit | id e,i d•r wil . M nt Inwin,farmrlit, liwi r lifilly ri'plied, 1/1 1'.hi•w ·ni . wa, helrd un Fi•rt,1,1,011 -1 Bak•1/ 4• -le,11•i nlider,le,Li, Ind,0,1 daar ,·irmued 11 I Fli' re•en[1¥ 'hen indi.·ilicni lire Ihnt IIi, inattor...t.Lil I. 
u,ird /1 unllfe ,4,!ii,r,181 Il],Lli,il' i,4 Li LI, die botrillike ptil *11Jw [iwi r inl: iri,v,lipil[·ri All.,11+ trerr were pri<,• une ver 'iften r.]wn•d hu•1 i.·r[.fik:i.it i,i•reik. alul rhe k„nirak-,i wn, •114,•ik•(e il· en i. 
'le rm· un d.:a i..er:ilikawil kilrl (ili '1],01•8,1/ rlan / 1,r /1 rumrrli 1. immin,4 ,11,9,4'indli Iheqi///•iii •en·highiia//rd Therr •rit•rumg wrird i•n .,1 kall ded,• 1,•lili,·40,9,•Ii,Irili]' direk na ihe fi,0 thrill. w v '• III [·i. 1.unpele w th le al,•ther]• 0,1 .er™ f 
S•\]LhMe.•il'; wiril-rdilldil i.,in6kr>"m•n,•legal,11-dICIU Mn all in till t. £ I'linm€r w •i is lil,Ped ... ' flirk Kn£/ deal. .iuk h. w• A Ini Ile miBkien . .. 4.i.- I-kle 

ill'FMTION 1,11 
41'EMTION R!2 

gr K i) Murphz 0•,I,Ler: .I V · M 41 Ii.rn L.Irr a. v "i. nill,UH' I Mr J "Mcneil IN,ik, ad, Ma- Qu zmasteri. this i.,lil a (,hal n 
i i .,e' /1-king With .gard t,• Ihi.1·el i.h,i' .,dt rahle· 1 •1[·i :t r LNN{ h · Mr van A.ft,·Ii, i,nd with a l (lue re*· 

,„It 41 d g •1 he mari.;i, ti,rE·,i,r •.i,•/* pri r I 'lli' frel ihii, I w Ir'irrpri 0,]i lin glven 'i, lhe [Imla'i I 196% Cia 
-11] Alricil fir :*4 Bil the ra,2 f••r .,· on€ Dinicidl,r and I •·.1,0 i.] Imp irl,inr ,+rd.e, wh rh i. r,i I imini d 

•·0-umption qi'. L.the •10'in'[i, in •i· W[lt]NC W')1{K 
I ''t' w ir 8 iii/i· A i,·wu: Iri,m behind thi 1-(In ri,Main r Wi ill kni,w ul,u Ai: Ine,in• wil h i. r il e tri [i%, [1 w ri·u, : which 

n*i,i. • likr T'·al and vi -M urriful ai,(1 all thi' filh,·r,alr• iden win,1,1 le nhi fe elerIFirii' i . / 1" ' 1/ imr 1,4 n•inK fl•'mr'ill. an I' ." 11'1 ·1 41( h kni,w· u·h° Thank 'l•,1 ·lendel-ler.awelder A rea.fierperhai* ·•0#4%-rd 

Mn, F .1 vandpr Mer.ve H „*rinvulle• Mlir. & Vrarite||€r i·*·in,id- And•oupt,•ihi.p,uni•bemmplier,Awhall·rt4pialibielir ler· 

/1,4':Ti' van die N'I.[·Ir ./.ardig'.shed.·f 11.Int' 1-11/nd·hereaner ronnecnng. T• my IhinlinK' (ral. 
. i.14./.1,111' 'In• „10• (hu III' 41! heeltema] griv€'Ind Ke.ak he, W. 

die werklikr r€/ hien·r/,r i••nuna•lindil b•egl·|.i/ ••• * t* ]]i€,r••i,!abl• f rfiltio 1,•en,i, h•rdk her."•drd '1.·vic• 
ihin rle.·Irieinatrha,L•niliera·,esi,f trw.€ ier·1 ird,Kinx,hedr.1 IL.1-4 ander ,·erval«or. diu- „,i,„Ini. applfu,;prp£'i'.V %.e[Ke· 

U 1 I • g LL•rbled wi•fl ,•in (I-ell,h• te di„n, . *./,rill™ ftffilaailede mer]'1'inrd Fri,rn 'i,14.iher pullirill view. I woridpr whelher in Ille i meill 
I Mill in / 1/2/ a r·'pi,ihihlp 1.- .... he apix, mi·d /[ [ hi 

==5*hiel, ™r 
fin•nniuirlik 

J,h'"(|deurdie•knn· 1.1/rh|rful•lili,Inihr!•Cr'.Ile., 1,4,1,•1#|h|'1)1•n,01]|d,|Ire'l'r|[, 
i,In• wilh e!/ 1rn /1 kiuiwlidge] '11, i.• re.i),inMible inw Inrnlifin[•11 m I n d.,il! 1· n.in,4]i|r•[ Al'(nin/l in ku•,td.w•en Tender/m|'Win'(Il V-,h Ihe.1,11'lier,%,41|flhe,imi.|i'i•i,inrry,)utihe In•i.([In#& 7'*,f==Aqi,=512=4* '14*X:'=alwa G} t i,ili,iu•a • wh i'r, i.,i; 1, itili·r· ur •'Ike .uni. n il·rliwi.il,: i·,1, hd ·1r leirl '111 Pa ·•1rl1,M•irk 

I. a firkin hillil. awn ..rJ, i. i,1.int rip, £! n©I Ile Ii' ir•pel ted 
|,de| Iirrl irRie• 

I ..Ii,Flr I n L. u. ./kin' A> d ..Ir lede iniftl ' dal•rin ¢e. 

Ir A A Imilh libliN Eli.gibeth, Ur Quia·lix[er. 1 / 1 ki= if le 
*Wk' uni. i,An,q n t.i I .Il:,1 [h. lie·.Ii,in I. i,•i the AMFI J 'genda hu,u,et . /' IMr,·,[„Irdi,·r·,fli•,ris•>kilidiu rfillirl 

per, 'ali n ver•pre,m ruinmi•'nrliandi· .i, „•, Ii' m> 142•Inium '™E lili r.liw rek·rived I 1-·rfr•Inl ihe fa• 
I, !wrfill 1·el,im huid' 1/ i, 1-r , 1,4/ki•ni ' i' i+wa»telde J.r>: .. ./ in,™ [ir t,1, 1/ i•1 w rin. Wi rk ..11'/ 11•ta]111[Li}/4 1,10„1 

r,•Id'h.'[·,iern/,6•nneon 1. */ and Ir[,1'ith· IiI·ler,mi r an p|iii.h lim·,pril Ih it 11 01,141]. a l der, 
It,IriI,lidit·dreirern(nt' 

%Ir:Bone,ke'E.*Iv-rE '1,(211!,It,er.lu·,1.01,401,/vrx•,1 
I d. '.#·r· wat .lern. wi• . 

pr,•i, i.,i rin. .. " r| tn ' Il l ./ 1 -, 11,/le,kai. di,· uN»[e|· " Vel l |4 11(l inini ! |w - i,Lir id 111 whinr' reft . ng • 1. fu,·1 Ihal 

VMED KON' 1,294: VFRIt,(21 [U:K lei ]974 M 
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ONLY ONE FUEL l 

CAN BEAT THE ENERGY CRISIS ... 

AND WE HAVE ENOUGH TO 
LAST YOU GENERATIONS! 

Contact he T.C OA. for FREE Technical advice and mi. 
tance for 011 your steam Hmbustion on{1 plant enquiries. 
Our Laborclory und Te•hnical expens will prove loyou that 

COAL IS YOUR GUARANTEE OF - 

LOW-COST ENERGY 465 DAYS A YEAR 

Find cul everyll.ing gbou, cool. 
Phon, or write FO= 

THE TRANSVAAL COAL OWNERS ASSOCIATION 
(1923) (PTY) LTD. 

p ¤ ac„, 62361 MIrsholltown, 2107 Johan,„burg, Telephone 
834 5151 

Ond 

NATAL ASSOCIATED COLLIERIES (PTY) LTO. 
p O. Bo* 952 Durbo,• 4000, Telephone· 29·543 

:I AME[I .#I>.TION m{ F.141}1·4*; MAY /76 



rre' 1-111. wii. u.ignizi fl wh€re I •,Apederit per.(in i. pinpliwec i,nwn,lerl #I thn[ i• whal •Ar •re Ki Ing :'! Ihe mil·ne,i • 0,mendim, 
:r ' laclnrv li ..ILI,3 0,11,0 rece„./. 1,1 have 1.. l ori te.ted. Th . ihr U·, 11 ii/, r lh/, ihi,•'•ilrll, 2,it,m']ill nin h€ cniered Jilra.w re· 
$ * linilt'IV i Hn. elled nAd we n usi te.1 11 T hai,k vii J i.*(11' ]wil) en,x•ld 'imi .ichlin'lt ™d,•i/: therei• ,·en litile 

I can di, ol• i' 1 [ can i idll vir, ti ])renk the Ait I fan i iiI' 'ow lo 
Mr A H Partm,Inn f B ik,·hue / Mr Qu znia:ter, I wol.Id „nly like lireaklhpl•w I·.in<it,k•ugge»li·ruilwn.i,hit a:wiuh,veli·oduith (i *k 'r Welch r. 1//4•n I hen Mr Wannenburg I. al,ve he 1,•ince.. I in.kn·.el i.Li•Ke! 'll.libi,ini,kivlrul,·ilem.i. 
itate•ihi. i·wiriricalk linumbur,41lne,t|'111 welipecni. te,land n•kng¢,imi,ph IfT'*"refer•i,me-11..,immrin/calledtheum. 
.iw,w' gr·1 r, 1,9./ran, Mr Wein sla,ing th ' we t' . #1 G.11 | .I .fili tlrin ' • Prll.|L rill. 1 -hink t la· ur' fram.. rin n. ihe dinkul 
h•ve an 09.lana['i,n "ilen€e' tie•,hut v.©•e Iwin, t•Dern·ried, 4,t litinrel put inv •MIL, In.• 1*.111 
Mnr M W Odendmal ,/160/0,9 MI,i die viae/* the lei'.] 1/•i Ple .. .. 1 hrir:hed mil ine r.1,1 .1/ 1 in arraid '. I i ended./ ' i 

im• 

<he iril·]11 1 ''nind,Ing hi, r hu . 1, [I hv 04*I' antwi wird wil ek i•4 41•nd In thi··as I bi n • It ilic inoutil K w©iild like D•knin;. ]10/ 1., d•al 
<Mren 'pr r.,4,01, -'11 vrn#liu:' Iwee 2en„pin ]•et Nomn·.ereen (indy willie %)Ii,..rulaid ne be. A tolve wi[h i· a• vi•U ve •ived 

•vill' 11, 1 .wrr len,g I;,1, 01]• .' .wir,· 0,14 r.,1 1 1,)/t' N. wil ek n I in I: Lip hi ni I ]'110,Iial|v il 12, imi,(®,ilile. Thr ;k• -r't lillia 
d die r,!•IIi, In•ini,41,· & -Ilig Wn 'n falir ek uat % Iwi, irheeld hier 1.n i ./. 1 mb,!i Ein•i [ di, · Ill.pi ie il i.11! fall d v. lil.i] Ill. 

iR,idirilli••wir Mmemiwill Mi f mentwitbil:Ediphimperde inge·ieur al·le!*1 11( 1™% i lirw ri,lid And 9 1. al 1 i cAn Nat Iii vow, I hai e 
ven·]!,Ii 'imf•,r· fir viu 1'/.irn.[•theeain parlici.lar'q,e•|Jill 

iman Krr•i: inirn·,peelenrlke:tul,Jiern.1.11].Axiedaarlmant,iei•])aar 
k in '11 Nllik ,44•ira1il in ' fili wir•ee w"ii.les'ill•likeerd(' 08,1, ap· Mr J K ¥on thlfte,1 1[)1 izinii:ler,· Mr Wek h iould 1 D .1 41••k vgi 'ine 
.,1.' I w. tier lee,·rril dani ander],an,./ek,ippet ". en noqi kimi 
d Ille'li,n |f./.i::.1,[dinile:twil. ' 1,pri·, dic ihhriek e'iu,Fenne]U..bJeclt(,Vi,U]bul Aan In iwil mae¢ ek mi inspekl#li edaM,ern Ke,1 -, i. i hal .|'Wi ll |I 
41 Jur en dnninnet / danir:,1, bilie ilini wee; Pill· ni,mmertwee De 
gr•Nip infiei ikhe d val in• Neker ne, fabricke hel en (lank•. •·,Ide- Mr A A INch I..r'men' Id Li!.Jill J. 1 JifortiL]tnek ve, 4,r No 
i•ndi'• MI• Wiuilietiliurg •e ..:uu. iel ia niu nie verder dnardie rm 'fral,i ihat 1 <,1/ 1/Iv 1:.r· >4,11 'ine rivre q 'i•4,1, 11 I <i'i, ted 
..pilillfu irl gehAd nie. li nnar•11 kdai hu.leelek:MNiens•nnhi u wal nie 41,aBI wor ' iM inirning 21nil thul' nfter-n I·m .14* 10 . te t|* 
Kerrght,-Ilecrnadwerker .. Mell.iril.%//11©doe'h.ille g.=,d h==Ma,illew Mier.e . Iti .wil• Idr•n•'Ma> tl.i/&i,•i•I> 
m[It'ihiu• hi,Metlnenh·ille,nal•dhoudinK,haeduen'•r,Ile'*·i· 1,ir t'ni a •e•1(•Y mvi•f but 111,1*re •rle-4 1,4veN.li,ir >iri,hle:n 
ding-•i hierdienien·e. Ni>,Ierw>Idnardienwi inctordiev•r.gehe· or .1 1.11 glve 4/11' 4,•Ine guirl/nie lf ncilhull' elle. if r. i·In·L .011. it 
deling:i'werk hit #.di' lie inw indal}airewee.nie. maar.k•nlinnr •ith. the law ihon al leasl vi u can di: it din your kneeN. ··Ala• fir voll, 
nuirli,Jihil- Ae!•r i,lf hel (i[,1, fl•,irdiebr 'n w•arn,1 i,mn. 1.,el' lu·kver 'nd phari« h.i'crn e i . I, 1., i,e• (11 min, ind di 11 and 
I .r i. rn> i. ek . h ir t.1 lime dull Khien. daar wn'.k curnmet, bul . .1 hAve.1/.liniked tie weillierderna,c.i.... 
inern . .In/ld .1 iiI: i ik '1, fabriek milel rela,tr.pr .i '11 k,intrak· ·bui* mer€v lind 0,041 1/.!h |t IM [hese vi•' sh,•u d have p. liced 
teur linn ibil• Ii:Ii l ole drili •werk le dien & /* sal Me, hh wees al wid·ji'i' Ii™lerting me olher·· Rhiwi ,<u•de. >mi'w *rained the in,!h 
d.,ni Iii,ii >:f. 'i· •,iet,ie k I,irig•,C r• • E,r Kii,1• wi '• 01 di wn I ./i/4 

In f d e V fne*lier wili r.cr•rrwi u.-e• hel. .al 'n pi»like h.in,inind,in, L·< br,0/1/1/, '11! wt·.elli•rhailheAcil• l 

n.,u *will •in w.,rk, :annin wi,r• aN .ipptied iii Ind-• It i 

die MIl•uk kan Rtrek. i r Al,Ory en duardir mense 'e·, b.... ph-call' in,pr-1,1. 1,• compl.' •Rh the Aci /'p Ilipe li, bring:" 
n . i k ni' ·mn n·d li,1 Kd 'n Ingi•kieor dmir Ing[Kit- rim le 11¥k ' , 

<inarYI,e nant,ini:-ie,i©drachngg©<1••e,he, ena•/niedie•ak-, 
dir ./#' ral,pulteer ni• ple,1 ek clan nialar Lk.11{11/ ..il rip £ Al, 4 knin'. whal ihefi:ull lir,•fuu I l[,ing ·il lf.lk lik' 1. e ViI 

Mni.I [. Dur,int (Brikpan)· Mnr die Viae.·'Ili·r. i}q,LI imil·,iu dn' die 
&,Lir], w·/.•wore.dieline»nint,rUe,ch. wO[vrrderaa,innQ Mi K G Hohyon 11•..men· IP..1 I / ' 1 Ii.K X11 ....rw ou€.ri,in 1 
iron,rild 'di irMI•.[eff wn• werr:lik ],brier I•wa• mn,lorekh,inl inl· 

,a:i, hr·1 %,·rinit,·, he' 
En . '11.k ·' hi'r difs.'frie•ree, 11/ r.,1,1/1.k MIr Odendaal, d'H In· defini[,/ 14 01 C,Ii,rna,•r Inrn ihe Al ··Contract,4 meanfi ail 

dirn in™ 1101. mi>[1 ••An 9FI,tre labr rke blime p •.]ike}*hture.e g• 
Ined m.et ,•11{Irrs.ick t.nl (in,· heel ,„uil. i.ard,e r.diriek 'Lut li t die 
be{Irn'.•irgeci,H)n,le'in.rdei, DI[lik·kv,ru•di,hia,·ki·rnvan */sari> rinpliur af inn wifing worktilrori}n 1•1•a.1 (i•in dir•rh'IM %™14'iwe, hed'<die•raa.•-irlenKI'vin fli,·lin*liler /,in" \ri• In.·in'iri,rel.diollhn,•win. litenthill w·.i die •k inaM brhandell]. wrrreill:.r('d hiercli:..nic.,i wrK.,(117,90••ill Jil'.0 Ii, rd'El.14 r a·@ rim, Al/<i' lli c 1, / ic· Ihat, p.r. € .11 11/1, i,wn i•,r 

in,:wilrk lied,/.i:re€:dinhine and] .,irlw€Illrn[ | L:11,4,110/1'id, m#adidiu die il·•44©l*al•ired,leenk,Riwiehhi-hr 
Wiwer li•/.and m rils'·r•h nd ·i>· di't ,/n df,Lin /1-ic//rpll 
•geller illell,9•ekt<•orhetne.en•Al •nia•plaaN,ilf lit»li,renrlkil, intril' ti,p, P|·ev As, ay Ilic recl,Li*iti· 4' M i d I man· £34; Mi *%,·i'h ./. /('•d•'rrnirliehud. r Al di€ 1/9*k*,r•lidle lira•rdingili b 

d...•bulingweig.di,·liwiN] I}Aarliti-ek•,f plaas,ikeBegiu•diI I .in,h' I n il .n th. de,k .1/gi 1. Ii.kki, whellie' 1. ".·n· Am.i.,im hulle liew,nr N,en.inihierd'"N"killic,ill/·im. "n la p| *. ilhl•rlgl[!,• 1 hi• pari,ailir •ilirr i l' Ai·1, 1,vi £•usi in m'. [mn,•I 
briekel,Inlir['laa.[.i'M!,rele•An.nte f On•¥,rerngli.,im. 
]ie warrl pN ik me 11. indlen in™ dil n r.1 4 rr .1 dail],•pil,lger'· Mr,r -1, f ' lir (in hohall i 4 'r. pi"Nim. l il,+ I, M• 1 dio .ar/el]£ ,•, leil[,4 r, illur •• • &' Wel[h .1, lil hv ']I (Inli liial e 'i•i•, and,%' SW .•i t»imin,1 +INL •hal Aiw, !4 Milill• pliLL 'lie , [il „„ er d 11,·likheld k,ln .ce, mi•millik ilel wei·ns . ·*,1,„ MI,4,1 #'Id hinic I far we wi,iiI hi al)ie 1,• linlinle i. di• R and 1 wl ],1, 
I lin.1,0,0,41 ./'Iran•ri.'Nke,din/lk.•,]lu»'.m,Inlierl'llic. 
ki· pre'» 1,1.r rlic i,Inydikawarn die P]•Lall}te.huu] N,I '/of rill 

MFIAW.ehil) 1,!irimwnri,/ahKi•,·Mighil•'11,1,·i. hul'. 11, Iii' 

..',I /'•••.. ',''I·,11 UtrU.'. r. •·irl,1,1/i•nir0.- *, wi• 11,£ i.]i•plier il 11:fil • i w 4,1 / :.lin •i. whi•r. he think• 1.1 ,• 1,! r£Lr,•1(·I 

Ir Ii ['·, li ihor( are.ing /1, hr·r•Impln' #]lted 1 '1.11/.11 [ar' 
lactime* Th,4xhinlid !*doneb, tfur wA· ilf ahuvernmenr .Noti•in 11,irlk '1.41 .. 1.,indol ild•,ink Wrong. 1 .|1 1441/ 11 £3, Ii,i huni /. 

• Irlpil i i blilh Ihr p:,( t,),IrK Ai'i n·wi 'h/ V,irein,·n I d Clintrai tilri A,t 

Mnr 'Greillng'IN([ernhir,9 MI,rd.ebae'ili,r ek·i,i.,i.et,Jim' 
uf 1 -U·,1,•M.+i.,/14.nll· Adi,ihiNira41£·rnill, ur•liang 01 r.,Ihii/,ri iii flil wiril•gu,irk.In hiN i.11 1,n n ,•r. W'i· 

Ik gei' Iw kterr . /i /11 i. 1 '·rail, wai Ji' 1,1 s.n hand /an "le' Pri n Ik 

Il . fllf| i,iw• rwu. il will /,il wi•6 h ranne Inrk k 16 I. A A Wric• /1.•,J/"11 1,11'.11,],1/ Mrqi„i.inaNte, 1]1, El[·'Irl· ,]h" ' JIB; · 1:' raii,pl• /'11! il 'Ve h ,}K U |Inil. 1|Inl .PX 
cal I ing] t·n. Ind ' ·,i.lp 'CIC,r. ./1 hah berr 1.k• a icnnit,bilil 
1 6.1 0 - *14,]ir, d ari '1. 1 -r c ,Url s i idle' i•,w t iaL r 1 id> 

Mnr' Fill. I.,I rl Mnrdle'.·'b-•I imil Ililif• LIC| . limf 
I. '/•111 n und /1. e LI•,hel •,ill |tiLI I hilvi· d<,11, I•ill]1!Ill. 1 I i i n. . ila· i,k .inl 

$ *I l·. 1 ••' I. le' i], inin(6 r .rk 
1,11.In hf .1 .le J 

dll 
Il,JU• WI| 1,1• Il,1, •1(11' |le)•[•11 1,[ •er ilii,Ilf !,riN • all dr,I,dwi rk 

• 414) I. NVEN€]E ...(.] IN......inG ·' 



.•in:alin lili kn i k iel dilidellkheid kn ,·t,irent hierdie •Al,1• A-e· 

hlipf 1,1 I v ' irw i lii. 4,4 ·i iI : /. Iii f i nfu r Ihan /i ll'/Ir rbi uncid,·lie,il 
Ondordle Elektr.illi™we• i•,4•/1-•-·r.prnder•regi•treer inliq linrlf r I lu nimmfir U.v When i he tail,i ·iel £,i,1 in heclia 19 are 

* nic ./. I ./ Ii,K •lnd •le •r•gi,treerd vE·r/pre'de™ Ille te,M ..,11•11•hril ·hen i.|•Inee. . .Lime€1' 
diern,In .Lpallteil Atn,•.d flienraniv vel,prold,n.*·regrn daurli net 

drie p 1,1,€ In an• Rebial waar dle Kind>rade :Ir•ed. lieNI'lt hel clal ]I'llimand.·inpeli.•1./v/·priwingthwi ...rn:,Ke,Irl,li'in wa• 
hulle gewi 11/.ilril al·ind Le dilen i,in die reg. ruar fins her nowrie not i ],14,4 |5 i' nej,|,Ke„O 
-'€p g€k,im im, anuNMell le dirn I. die F.I•kirlhailt..*lind liie 
ornitill nn•rnin•,roinirinr nn",iindi•!Muegelededai•nan„thiwirhe 
dat h.ille *Linel lien het ™n liulle * 4;evolgl k . . muin· 

III*' nill:Kle44!ever•:ir£·iderin,ingAiedelilIevid,diki,linNiue Iw f'll'll,/ 1,8,1 •hlill. 1/ /1-·re id tleN,igen.·e o. i,N part 
I muvte vi![In 'i. brief uin die Ful,Le....1. r in' te go,in 11 i..,Ihinitted ill.Li ilir c. .Lim M I.» (:I/•i. • irie• t 1,11 'I Ihe I € 
1*drE,dil®n•,•ek,ie.imenindard,ewpl?Led nie Ekiall-,inigee„m * Irr 1,41(1 iniendu. in imp,Ne on the,upplig .ili .d™i lille liabil.h 
dil /, 11[Jen 1,1, 11 11,]r on wil ,]Arem 'Ii,idel,kieid kn' Mi*kien 'i,/uk •ine wi,i,14 NA·ee,•pe led .1 Iii Ir.Ime.hu:ti•. 30(1 I ar: .ling[Yand nne 
VI'rn Lel Ifili' mil ha•e •hen lu.·ed lt lf>],r•'de, i . ,• 1+ cl,•ne in €eri,im 

Mnr iile 'rie.1,1.. Ini 'dit: he l••i, v.e•r I 'll• '.Ce ill. .LI'le™ 
1./le ki,in * 4,1 •1 e Kew, i, (hu die H.LI' le .,di•,i ni.1 raN,prnad linil IiI Al i.. hylin. d ./..f Jt ih i,cle, ted /1 1 .ri·ile, 'il'. Al merit 

ek 1.vrer„ hot * ink imi, m r'der werk Wa!11 1(VKC.1 ....| dii in· 14. 1/' u. ch all,i].Ii.]en il IN• I..h•] 'al ... 
.All,Iii• mill'· 1 •4• I.inkle me·,eer mil T I ir liwi. 1.1. hee], I i. n:,Lined / "Acl f God or idher .au. 4. 
Mnr J K win Ah] fl,·11 I 'v FJJ[·l e lip ' 1 4,ir Pub. el, gl,inli· 1, ·.nl rl,•21rliwl· 

Hilwever. in ·crin. i,1 le ,1,11 ',0 1 110 ,•n•,4 will be rin he Ciumri. to 

Dn Iii * Ff•Tum m vir unda, en ek handl. weer lert,g 01,m • I I 4111.1 /'c ] igrr.· •hal r .wiuld be ti• wel ti, p, 1 1 1/ in,il·,·rhe· 

141Ue. W. AllkWH·.1 1-hoo 
wrENTION 811 

Mr I Fllteher 1 Kemp[.In P.lrK]· MT Qu iz,·rnwt« {1[TFf[.1,•In':1 proteai•in te,ting L• 

Mr I I€,zirzko F.fri,LIM; Mr 'lll.'1.1.1 linw ni,MI]hi mi' 1[.I.u • ri,4 our 'Imc I |lruri'| I WI|| [ili·h hrirth on ;1 1•·.• 1,£,in'in<,r 

11 "• Iii rl Ill h •·,il'·ern 

.di the r 1-a. /1.: aiu•pment ..in .1 iiI· 
in,iue, It 46, frnib ileN nir 'li in 'ing 'w•I.lifi Iri··6 whi, h irili,red ni f In Ihi' ing imer,1 Llt |WI. I•| , Ll]' n'Elli,r 

'1'rRI••vi•nl Arlikrl •4. il,1 Ill /!g 'n,k hal in,b ire i ii a i i rl Lut lireaker 'El t rlp under bill Jt cnnd il i.In, The prol er 
1,4."in,Mnini,p-Ted,iek,[hol'a,ilhattheiripli'n,hi•oint }a·i' 

.inder gth•k *' ele!(Iri•,te,1 * lii . per.le,1. w lir<,ikt·r w n nm• linnble /, Ii, h,ie f v la ,!' The [ai,h„ 
1•:Ihninvi·il·•1•in,•ripx,rrmr ih 1|1 [44 [I.i.I. Wple >liti lter| 40,ne 1 1.%1 hem Ihe .ill.ill.ri IK[ 

i •len EL !|m I „rn 

rlinne m Ilt·I'liph 'i piw,·r. Il,1,411",111'Ki[,r |kill, |rtellrd l.nu 

Ung. whi 1 1,% 1111, 1,111•rrid, id 11 e ·,11,4,4 iu,•h lirili ruirl lhat ,•i ihi 

HiN,t, (he Wel im,1 lee' I»Kkerin Arti.41 91• i An dir 141,4,Ir le·,L ll.1, 11 hrel,ki·r, i,LI' af • Ill • I. were rn ,/ON' I.,4 

ib. 11.1,il,gr i,1,1 'll. '.11)/ilker /11 Artikd 4, u. ' 1. 1, •1. 

' 'peralion.il ./i... 0.1,'!4 1.V 

qmr,·,6 'Ind 1 i LI,Jte 3 8, I ·-' i ntrid,in 111, (){'11, lini, i ir,·r, minih 

H Opent:on/1 1 .....I I.·B·H 

1 14.-·, I 

1 like IiI c n. n selie ni,1/fil'. ril mr ?r M.in Mr QiLi, r. 1.ier 
i. i, rai th' ii ne ki .in.,cle Ill ihe 'L«(,1 4,1 Ihe ell,leering .ti' 
lah,1.41 9 /,iri ,]ell,inath il,I cm,rl I nild 111( vile ihe elim•·r·IRM (·.re'll . pil ·E, hir' 
Irciler,1,14 wilh iu .£1 'ir [.liw• fir il•r, I,enefiii#c·rned 

Mr D H Fraller Il)·Ir'. 1 -In,ner,1 .1. fidhu·• in [hi' 1, /1, r 1.REd I) '1'errnil,A! lan•eetio•g 
19)th 4 plembri Hm ,!mh h 14 •it • In ker. 12 lif he U M E '11,1 I 

Whil€ 1 •,greo 'hal il *ini[(1 1]i ,£ 1.ell iii El,iril; 1119 3*inifin h· E TrIppin,1 Initerles 

in, r Id rr. Ii' 11 [,·.rn| Adv,•i, ili n L..cid A i,hi. ./· .I,/ ei i. I i' I ! r ll,JII'll·r 

' ././ File 

A lili ril ,• Iii 'f or' Mii|[ inplimill' and thi· OCH .ier 
[•ra• 11/I.I. L.|4,1•11' (linnu„ni.i.,ilian,i.1 en alliii le lialimb 

a •he *,irll ful L[4('|li• r, I •Illt like b,Infirin'lielneililler,6 11{•repri·Milt Ihil 

11 ./I'l' [ (I,Prn J]OF, 1......rl 'D I. 



PI'lripp ng Ii,+ in 11'* dul! 1 1 kv •/1/ I• h.lve In, ilrin'IL,r•uh· 
I i'li,11 .,1 -rihing .ia¢/n™, been re.(ed ],1· link le(ril{ 11/hi wink, ini• rwori. wi,rd er i,erfek werk i. van nul en 

Keen 'imme ..illneer dle klink...int' 4(•id ./ iiI ·D 1:!inkMT[*]m Mr ])/Fialier flurhimi 1.-Irili,11·riull•iqi,e4[1•,nili•·,e•e••n Ii.in,i•ekeri,•g ... il 
b i lk, midi • 4,1.1 u hl l. 1,2,(·1 lail'· 1, 11 ·1/1 i,in ·41 whni n, 1 6,· de Ek iIink di' LK h.1.1 4:rik dal Ur u bil .in• 01'Krrn. mA·1 v••e• 11,h.en 

te veel i ' I. min 1 *INe •i,•01; Ii»ente i·.1. i. mi inqtandbriwling, c=I and n-p-. d.e •·1•• [•rdirting rti, ai•ti'L '· 1,04.klitiN· 1/rgmeel, 4,c ki••, e impl· 1,1• 'rhi· re · .1,1. wi,1 di;,rn• rfeiph re in lie relathr in 
% dairran endle'adeill,e 6.evil'eie m•inllik kan vr•il.pr•it .T 

die 1, dh' :inlwi,Ltwir k•n,( inde-1•rek,nu rni!,Le,w iiI •·erh.n 
• 11.1 nre •.[her 1.·1 fir• and i Ir <.,·¥1[Ii. r,·4 ·ir pre&· din» np kilr'llw inbul,F n,1 Ii,€140 \,1..lie le •in..·indi. en 

deLir.,Ellisliek heho •rt d,lar be:,nal le knil word wai diely€k' Jini, 1 he 11 hi .ri Ii·Me.·i«nri•·I rr Irr™e *lik ./. erde n n•/•41 
i . 

In•inere•pe'.•thu• ma> 1. '.1 a,welll»au60©flhever,·grea,]ven '....©1¥4©K k••im·i•l'• 'r ./C¥ l./ W. .....2•UnrA ow h. 
liur:red r.Mk lilirli,·rrup,Li,JI iii suiph due ili humnr rimr, in il,e •>ri 
celi lli 1.'ll: IJ:i VIe. re/v. a.1 pri tut- cri ./· are/,•ri•L+Iv 

rum, t lilli'·I.irmm .innecillin. ind .1-itin· ihi,uld he 1 ilierfer.fi Hedry........reloiymen¥,fentirnke/rd/loki•*Iling/n 
Ull| h 11'le a p.-hle 4·d-v,·rmenigvuldigil•van© en Ull,rlip. elherstrtedloeIGe 

|'|Pirlp. 1,1/ 14[,1 f·fiurl /.*i'i(,hopr /[innetern.id n 

in, lk'-mer: inF eurlri. 11 1. permallent]. /1,11)1•ed cahattert ti l' 1]11 ·' vier . n .. [ill/,•But ./£·AL• ©Tr.i,19©l•.i' i, I. 
chi L k, Mn» 1 12 126' and 13 / hst/·ion, I. d·erked n.pr.thi 8,1,1'rk vid'.d.. I.,| ./ .i 1, Die aiall."' 110.id/ruil: - . /. 1/ 
.,lul n,ha,· Li, Inli·r.all ,•1 fili• 8 week,. Conlillul 1/ mon.Ii,r,zi.Ji ir ]' 

did / 1,1 1 ( dral Ii,M,J w 1/ ri] [1.LI,rn ' il.,1 Irid 1 [1' cle re Ii·' 1 11 r i· 

lealvi, r lnv. 1,1 Nlp 1/ c·ir,·uil hruaker wienever equipment i• taken 
2 Rekonderringplill-(-seopdiffe•enmialeheve]Ji...oerubl-' Iii prnil,[e rhr·eklr·/1 ri' ·tulllimq'i.!ni·.4 I.•,Re¢4/ I.1rba,•i. 

ini•i,1, 1,1·Ii•,d G iiI 7 ri del./r-n, /2,1.,>1*·rati,ii'·. i•• ci' re•i 
** / lint·/ 1./•rl. - ·i .p€ C ilk 44:ghblir.R mule [ 0fte, 11·e following in kii,•dirr i,1%,1 . ill' 1. 111% '1./. 111,·r·rn,•deli.'.*I.an]/ 

(1) 'pfrallonal ietri,4,rdiew,ircli, Te•Is (12=,inwr Nmile Ek ,41en,u,0!nan nern 

Oper!111, il l h. .hi, Id be car, led Di.1 when iii 1,11 maliilen.in, p 1/ 
tlit·,i,41!Tigu•wd•du Ii,hedn 1=i.wl••rd Raarn.Aun,le ; 
diLeli !nliplile,ie™e Kidi r' wnrii .-in per pr,iblerw ,!Filhuk 

:1 "1,1,1...... op Al,1.R be,·Ii].IngNIorsiolle 
lan4 lilli t,ininkle•t• nee• Ll]U, berarriedout n Inte,•lao[ tin,i 

(21 R•condan Injection .* 
Th, u.·i ·i·.i wilm.ng·],1·,treci'ninnelide'l I 1 andpmnari ugi•%p•]itinK i.. Ii<·hhol,-relaiE 

In,ri 
Unllh,inhne.),iTTWth' T. and,elnli•innerl],m•havel•,·iri 

di dil '11 Jin.i• 'e' lige n e,wl,le•e· api,ilriwil IN 'in, rin • 4!e 'Alir 
.rel t TH,ibll'riwill' •'"idi] 1i( tnke,• .'/n ,il•i,i mainienan. ini'r· wriril , %·©rketrd knii .rlim Ii' rk I n,ig .,irii, g:el;ili,r -i· 11 

lili IiI•ali re 1, u •i aie •e werk ]1[·t ] 

64] "ri,i],in,; TrNI 4 of al I Pretect:ve Devic,0 -6 To.w inn ./*./.le lan i.oominnsformalor 'e· 
1[n'dilri· NIroom.ne en kon#I. cn ul,klink•troom. ne 

I, Air .*.r. of Hnrhhm, ./MUS 11'Ii.ingn' i..Ip/1.• 4*, m. ninrrd,·di, in•ernni.Al 
*i]-*· 11•pi••ir,11• •iii,rdeled,arnin ver,iindoen-kihil 

•1» Filr 1, i - rn liled 1 ™N I>T mera ipr[ I,Nal l/ * Iwi ks on 
6 InrINi' i·ir ..'lili ./ 1•01„/-·i,e'land ./i inler....1, 

(.5) TrN' •f in,ulation Resi•anc€ en differrn•iirle loo,i. root,•blne hi·hoor, maandehle, *,duca to 
&,4 fil if|erlflken f})1 a rl> 1|Ine ha» in i • [)1' :NIMJ]wil and 1 word 

Ek b Ii! lili gill.I• u n mn indelik. ilril ine. omrede (LE,/ le 

'IN bi M m u.d virkerrd ..1 .. i[,1, 'lleekktia •erk wilt (hi i,p 
d r· tin·i- ,|4|r |in. ri].. m i.,r uel ' al •e miundi,likie [/It. 

11 ' Pilot Te,™ 
i' 1, i '4, Ing 4 „nit tr,rinall' i./.nkin ./. w,]r|• 1. lind|. ...1(•% /16 ' Ike Illil 1,[• il r.lile .ird lilli k few pr h 'i h[. ( he{·n tis 

pelinial 'il•HIreingrete,nli:aPVCi:-liwedand.],lith,• Mr. k ·1 Murphn 'Mon,4 N·4 Ir · Mr 4, ·il•H· · r ih4 qL,©Il i,Ill 1, 
i /1,(abl(· wiring" 

> ilkor R' pilo, wire 'L,1.' '. ' ali.:b e.]/,1, rd m Dur 11,,illie Bure.iL,4,1•1Mni[•rd. 
I,>,1,1.,ire,inrne'III ippairni Ill VK• I / 1/,1 IM ]111 1 ' 

e'll•ing,Iw 10•der 10 ¢t.,1 A••{I i•,W •• Eg••••h,4h1%1 ha• + 
M.PRH-/Anil,1, Ir Quwzin.,·de•.1/•IUIdlike"n,Inte i.,irl, I,•%. 1 4£,•• -1 6.1'. n. '.Illl,i,(1 ' he,11©>:,ii'r' h •,1 
in-·11 1.,11, O* irn -1 „Ir I . Fri-·r [ I]i,nk 1.1 hu , pri,t. 

ti'/ i• i...... .Irthi·/1,0/· P ' ' i L.rd [·im» ./1 1.n b. 

ti,w'. in ... whrn e•.mle.ti'•n „im operil.-ai in,#lignled 
. Il[•fl " Il'tn,111(i , !i, a 121' I. 01 nial'ile,iallir. I t·Lipli· had J ]r 7 V 'I i, lir/,1 Ihe li•k af 144,n' ion M .i' in•u, 'inim nin. fulrn !41. .1 

[I'lil• I |1· Bl,re.•i, i,·' 

/+ A J . 11 "rig ' ruvi 1•41,11 , MI,r ili© • rae•r,•|11'1 {114 .11 L.1 " 11 

il 
Ii, die k•i, birf,I'Jnhal e 

Mr·IT Grund¥ ·mill .74,1 n · 11, . ill Iii ill. d. 11 
I. br 1 

,*rl. •li••s en •nr•1 w.rLI,4·id,·r i#.,1 . 1 h·,• 4· r i •ulb 

"Il,{' I.I.']7%>,]k VI.......1/1974 11• 
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Control Cirouit Terminals, suitable for 

standard Dll assembly rail, mouldings of melamine and 
k !10.I, 

6.6 polyamide, available as: 

Screw-, Snider-Lug and Pish-on connetion type. 

rua: Z 

The wide range of 'Phoenix" terminals alu includes: 

Disconnecting Terminals, 

ruse Terminals, 
316 

Compensat•Terminalg, 

Mini-Strip Termin,4 
rria •-'-j 

L.ES Terminals for PC, L.22) 
plu, accessories and marking systemi. 

SOLE S,A. DISTRIBUTOR : 

EIECTIIATERM IPTY] lTD. 
195 Main Street, Joh annesburg 2001 

P.O.Fax 8125 Tel. 29-7962 

Johannesburg 23-7998 
2000 Telax : 8-0691 SA 
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wi,h la,„p.,t•cl ielied eqi,i'•menl quli«mmittee.34(di ivhir• deal• ./FKTION /17 

Mr,]nhn R•rri,· Aff hatp) Thilian intlaikmar, 40•' Int•I,idh Welive 
carried i,il[ whli 11,c •uppli w if ng within :.he irn nE,i. Artl if 1 man 
qi, ie M r Quizinairr TI·e rr ulnl ·-MiriLE,r pn rn" 11 19 slle·4 3,Ell ll,e 
11!minnire J,4,11 hr ,·,• n,4 li'fl £, Ihi pi™•!·r•:1111/ .,+4 •,Trgand any in< r i itie'• like Cape Tmiw .Ii,h.,ime/,0 ha• r derived i great 

.,]1,( L]il iii 1,1 f L. ]ri Irn/ 1 he .. i r the,ewelled ea,pri ..#I ./il 
ilip Th,4 1,11 14,1-i hi• hi>wewr IM·en dinin,Mhod '< a niarked de;,rer 

plied wi,h . i.hall 1}e.,1 n ivpe repiesentative,•1 •ommil praclirr nnil I ilie[/.·i i,fihe' 'Iial U. in.filled in the in.1011&1,01' ul 'beet 
iwil. i,-larii•n hu.lable li,r 9•°C I, vop4 i}n further Rir W Mav lh•1 if Ii'hung .Y.te IM Ind Ilic en irm I, al/'i.irl i,f p iwi•r a.(1 ]elated t...il 
ne |ilmini, h J. inark•d re'ilring n cahl• 01· .ng,11.n,• ter,u*rai•.rt 
hiler ihan fer' iliem ihe wiring 'if IN• i.ili,priale r. King ..1 he in, r.digh, h,ium: fii· texting ir ' ini,lfuncion We winni,1 lurn·he 
ii,Le,] Thai 1, [EL' •rn'l 4 iiI) Crimmitter 'rh,unk il,i, k ·ili . Mil[ perh Ap4 1 wi,1,14 1)0 Yi,il a» Eli ti u., Ii.]G •n,1>4, wh,1 we 

plinii,£1.,rlhell,(LIPE' 
8.1 W Rmic IRAB:> Mr Qi,irn.1.t€r fiN i all Mr Vilrphy m I Gra•r : 11,1/. 1,"/ belli exp".... 1!1 m.[. lillie. and ./.e 

illinri!·nin'·li,ced,£ ralt·paver./hg 'lill fti' lhebill-alti,wheiher 
in•,1111,1.. lie :iI the •haeAorv· wroD' 16 not ihewir, ihah un· ri Ill Irilir•' .[ree'li /•ing 1/ I.•il'll D•.ellial in new urlian /,0 

-it .1# ] lhunk ' .1 a e. u I• feall• 1•e fi:ling t.W .. eh ·he lrou}i C€Il,ld 4e nol link in termi Lil I ..lire eleniont,irv aplin.L·11 hi 'Irel 
Ir 1·h{'·I/, ve,vierv had. Ine'ittr,rm Irom / 'i)1. iiI i [·.ve h Fil 11'hling· rn,h f Ihan ntrelil w ium n I n·. d•' 
im: and [ think »u . in n n iwt IM, r i.t qf in i t wiring in 1 Epr( 1] n,1 1 1 dill' ld li, r.lil .1 remark . A ]1 Fi>Iman inlhe AME' Pri.'red 
u·f in'l hig liil ] heli- Mr 14,1,4 unn Kive Ii' > f imr· iii flam,[in lin I 11»•111·rrlh[ 1)rinvi4!iin d 1,@ini,si ligh,IngreN'|le<]tr•n•leat•™pin 
I l' I. u nt in inrle, hit 1 ih in k 1. .f l'le. r,Ji [1' 91.1. wah ih 1 'w m ird¢ r '41 it und Ill' in, rea,ie •I the n,iniher ,•1 ra]*h [ AWdv. 
lighi filting Ni w •e•indlv Mi •:firn. haul ni.wrerrired 1,•agpecifirn Adulgbi ·Ill .84 q file .....m death but per./. thle mir. 
1, in which wel., preparin <inr in[Iri, r Im 'lairs W '!I ne'lally T ihi,I pr,]w riwilling Whnli·%.and'rd,it•,Ilill/·1•'111imn·/ /· 

1 ilirl .:w /ha[ voler(In.·/hn' [ waltied 10.as lher© wai a .prrIii 
11 Ii,re-nl li,in,laire, a. lhat wan t <•ver lis priblem..iall. i¢ '11" •ni lid 1.• takell,nula:i,Lin, in drn•rr.lining p.,vnlil [1 1 • d 
dfihill. IA k api* Wh ililare.clnt 1,/ inaire' Irni [thin• thehest ,•mdiked Ow pra·(,cal diff,u·u[,4 ,•i meteringlhuN .un•uniptign but I 

am, 9, rf 1}1]1 n Imi find rens,innb•e al*94in€M of •I. 1.ke'i 2 2=nualam 1%11%121 po•er, 

t ur wi hin •he rw't ly mi• nihi Jerhqp4 18, ciur .fifen «ciliallun• nhm·• 1 I all ah•. 

%.ill (i,%.r ligh,ing quing.and J ihin• ihai ihnu fl hi, Allflii,en, iii (a. H./. i:• iduced the Uipic· ifi·i litallimenl 4 i™/ wi• i,ill[• per 
,·i,re ,4 1,/l oni 1)/ . e a [emper'iure r 4/ weild }>p I think imeot ./:[i,inli}11-,]11/Nic•ii,in€1(•nmmiwilinre,·•ninme·idn,ir•i, [·i 

n. 'hinri Ik• w€ will ciwercerialnh [ de ni i ·hink nne' i, perk brn.i irrin• ike ('Hhine, h.- i . epted I.,cal Atihi,riti. *il. pm 

1,1.iliL L· NK [ Ni,·13! i,in li • ]I •linplv be f·,ili·.p ni,ill n these mtin,. nt lea·,1 vi,|i· I ri,fli'U: Me .li. at ¢|w' i, and 1 EL. ni.1 Ohi·,k than .· 1,·chmi· 
1(·40 ah,Hit V, 01 1 'wiii irth",)[*rid[Iandwewillinal, ca•en,itgel calli,irieriatedc,inleyer.i .nril,]ri' •hi,i,]dwNe ,(glimep•inder· 
m h[·iii thnil/h ;i I r rm.?wr .1. ifita[i,in W. uill 4,nlv * able w 1./(,nwnril./e rr. 
1•k al Lhe I fiu[ 1,Bhe• wilh a I n],i 14,•n *ek,fiatilln i.,1.tr€/Ine•d4ai,hnsweiherell we 

wnilld .Ir <iv.,rNE· rt·A Il •1 em . 1 ihitlk Mr Chairnati thnl r.wn· „r lesa H•ive any <if i: tir Il [lemilin mund o rraimal n pal™ a itiving ef 
wh [·' i. ./•,]v ir,k rd here 

'1'1•ean•-rhit|· LI•,4/neque'll(.1. inallprobal},1,[•'14// 
M.F.I[•ri..(/ABK, M.J:,i7rminpr MrbinilhhA•[,i'Oedon,hu. lial m ihf lint .illir whire [ 4, whal effed nvailabilit· chi,r. 

ihi" i.id l i IM'1] 11 M Ihi lrrn I Mpu lfic•J]ri,in Th·q,Ir» 

u 1.. 1/01 i ii i n mv 1 / ari·iii r. ·firreak lamill 'el,1.1 ne il4/n "le,i):nin: 
A. In, ri 'I•ingh nu r wilr>(.inrl under ·d ·· .| E•; inr• liLiblv kid tin, 
' 'op€ iii i,Ir 114, r• en 1 hi)Lil 9 t III· fill mli v [1,>1 be (1-1, ried kir L 

ind h ·r , in- 111!•c•./,A ] h•d Mix Ininp. uirr-k · ild / EX) waii 
lamp•inthem whineventiialkielldfiwll Werherl,e• 1•Acan• - prilic:,ii[ 4,rin# tile ·airli wr]| i...e],1/ bill #ere haw· been ,/Iia,ii 

ine[,IrellempL•il.#lhelampl'Idefilf•.ila IAN' /4,•vilwi,4 
nlithirigililil•lia tkim.'dinganee··whor•dierirri,IM,cini•bkicked 
l e Ilic ,•ne4 t.· voll hE,ieK,it here in 1- hal[ Thu are •1 1, L•·ked 
'['|irre i rm L'irtir·lililll,}11 l it·,11,|inglhe. 11.11„ un 12.il,Il 'il Ke[ tem· 

0.· vi·n' lai iling [1'41[ 4'ild iverliern uied in !8:.pfiling, her.Li.£· 
A Int (IL ./.4 1/,iblrn'I ii](1 be r,Ive l I th© adlipl,lin li] a hl'Ji 

lenlpe-•tllru id 7!V(' TIWY [1,11[ al)-1 1 11:11 'elnperati,re P ld- guirK durfl-,1 dieri' nor sy'·Im u'lil univer,a. 0•ir.pi,nen. 1'11• wi,Lil• 
Up hi ill,G , whi, 11 ] 'Ini,h,.., Iii h &1' experieni• h./1/ hilve Ihi *·i 'n iii int xhi-ung deber> linn.r, •n[1 ni,ilefulb r. i' Ink, 

11™· i rdi•r> P V (· r•·en at arnhlenl tern.perAt Jrp w]Il Am 'nder am i·Lk,b :Ithi ,•ph It mi,•1 1* 4 „naded , hal a mi re indwidlia[,sli. biL:Kh 
pre-ri' Thf '1 4 in,ilhir rinl Ovr·, 1 111!T . ?r .:kilii,)' t h.1' wn Mirni• p il EU·clriail 1·•i••iii,rn• •.•lild be hiird li: fi,id' A i.•,i•·k 

I I ir rip,ii!11 nxidlili- linrl i- r 1•0°C ihr 1[nning 'i•E;.1,/1, ..' 

ihern<ime,1/4'ilill,inrlinming,kn ampfilinng,4,Lirli'linilrivilonni Iin•,i[4, l'hun• u,i 

Mr A J vanden Berg'Kru.r,durpl. Mlir 'he Yra-, 1,·r. ti• rk h er· 

alin, 1 111[]N' ifirilli >.ID,r i n thi, liler.ri,1.1.,26(,·C Then r.ne,i mil 
le,iqk lilti film ilfivi ill lii· Ulf ''' .11 4 (·Xie•|CIN Ul' |I, n in|'I<e 1,1 Mr rnri Ii' iwi we lu· ™ 'I .,NiA |,· ] Li, Il,Ke en d J. 1, I·.1,11! ·,rn : im•ruir . I n /'a]2(',filith€·i,rille„ rtho•.91...:i mime, al.* 
.le 'Ii'i,11'/·Ii,1//i'[i [li• i 1, we 1...,iK i •ched'. 4,•1 the 
<om•,uln· +Am·mian,4 11 '- Il.. * i,piginnil v • faii the•r 

,•i· had ••, brlng 'Ult an an•en. 
LIi.in I.·, '. wr •,iL, d have 

wrll:.1,1 4 m berclu'nrilim bri,0 •gril rii€l,n d d [1 | I 4,!%,1•[th uk·,ei• 
1,1:**'irdPI 

111. i• il,n Ini•,1,0* dil '.lig en i inb d 'lee.,1,4 prir* ™J• williner# 
Mr A A Nmlth IP,ir FhAN'.1 Ihink it rn,Kli, be '•i i.·r-,•1 r 1.4 LI| I. ·1.•11(11.(Il ./,wh' I•i ,™/ dil ./(r••i·k ,8·(blen i' 
wi I.,iah mi (I,ul,k nf Ihe 1.(libn· whull . ·the "t 1,•,h ..1,·S * L lirt d • iii •Iw h• iIi lin'll h,di 
1, U 1 LI·,14. li i f ir N r, 4, nkl, In n u i 1 11·e rE·inark mmic .·. ad£n *.1,4, 1-rh.•arl .lit q,le.. 

1 11, w· "nd ilip P V C wire ]In:.d 11.,iugh I Ile Ine,Al .. .I L/1 A 
niall hili, wl, ch h irl ni, rill,h£ r Ki.r iii m.dhinend .enmiall, 1/• 

<·im.,il thehr'.i ihr•liilinkilhroindirti,ilrin·he•lh•metalba•€ 
N- · herp p. 11,1 nreriging 1,•trt lin> The liuiv iif thr h,·u·,e had an 

laddi r lui,h hril rhe Minli,Ii·„ .£ I >ink infl she lin the al,imini,int wh i obl •i rd 11.•.E·11 illi, dnri> 'innig unhukkel. 

V.110 KW.VIN•r;lk \I'lam;'11]U;K '.H<1 1. I 



1,1,1 1]i ".[·lil l' Irn d .ill ,•1 i. hii h lin[I Ihime·[,4 • i ki wi,rkinh 
., 4,1 h illive 4/, in l.4 r In, k ni'I hi,V!'|1 / ]1| /(,1, Ii,lum| f.,4 
*/t @r '1,•p,· I. I+' hi' Gr .,4 Ii,iwi' ill,ip, 9,· 1,!11:nni h 

.LIi,mmillri 41Len' h tifuil, i,imbinGM tie 'tirl(Illin lif ule ],eutral and ilie 
ningenhetra]Hlli••ihinhinnICrligm,limed,ed:irplini-kkel Hirrilir 

]1ir'n..In'•pin.i'!.meb••lonie:ndelicinand 1<amnul 1,€.thir[ ril·, ir .111]In .11]m ri rwi,]ct'r 111,1 L'ri with lhe t.re [Ii,•r 

" 1. . 1.1 n ene m I'lier 'ThB W'H•fi,rm.11 c. ile 14 .19mli t, • he 
41'EMTI(IN /14 

Mr'WI•/£ Wi·114,•In Mr'Liznilter 11,/•rilitili,r'i•un 
hid[ I#:uq r le,· ven'h<,ri.AM-edin•hear™wertnqi,e./ir. A Ni'lie ' ' lheie i.. ril little iM .u pre.en manulatind i. louth 0•1!hinkAn· I,nir'Iritri·-ihi,·4.-ht.andreN, liin,Ihi'hre· Alrio .ind ,) »IM,· ..re munul,u liL. will .Iierd on con*wmer cle 

1, >ihin, il hi, n.iri·, Ih .1 iiI 0.••cnh .Kitillie '1 Ini,i.iIi·, 1,< u illher brinrl il (·arlh |UL•|•!4(C .1 1,·. i. ih vel :pi r' iii ihi i'.·li I,1 rp, 
i,Irlnlilininlilin:,hE·,Ill:Airn•mi 

abillk i.hmearthin,(i•rbendink'ni n, lu'tl frint ,·i,rryi'igneinlwi•rkil ir. 

. I. Ker,1,irtant Then it.·live r,!;ilt,peea.. wri,Ii' nit be M. W Rninnrd I.Ifil'!,1,1,1/1,rg) M• Ilizin,Mier in n. filnni. 1'ME 

I i'In,in 411) 1... ' whe'. t i• diwi I,111/1 1 afimmhine' .lit / 1 
and airil, r v - able·. wilt IiI inili, fnarl n Ii,In Ilern Aaic,• li t . 

necelsit' iiI live Ii,In[iii, I di lit lirlr,vi ihin ihrrr i. i iwed bir li•r earlhed 4 DIang ·he r, n biL! iink P,Lrhed at ike Kilpi)1> Prilli ls 

id,int . ni e i·' i hi, 1•1 K] ,( tir. 1 hAe na 1 aiL ime coTiwIn in t tr•] m 

1 a..11,/ Iw 4, .'1•i•)/ WAM rl .L nrn, c t. [ir i ,}1„rl wh' b, Inlible e·rnal !1 | in,L• iK •L L,imitien, •n br efih· in th© .,·cond que•lia, we 

hunr Nvir Id« d [1'{ iden iii ·liking T loin™ i,r an• .oint• f,ir lh' 

Mr H F For/111 1/'ll'Jlti ) Thi, linvrmen#4 nrrl Inke [ ni• cahle direath· in i a p iin, 1 ke i•· where vil 11%, ill .ir,•i wi· M, IIi[iIi 141'rhinp 

i » 11,· 1'11 1, d K ligrli,1/ i lid in E,•ripe ( r·rinin in:'indl"Ink"L·i.lernd..en•mallrld[MID,·alcul.... I r/1-ni hilrl!,1,/ 1 

* i l le w 1•1.../ ...1,1, .0 I. Appre'.. [ 1.1 w. Mr D 11 Fraier ®rlian, Mi (91!Linin'·pr p hil'.il 14, gik[•M'i IM 

dic.,Imi, m t,•the- i ' . ihinking in th.. relipert. 1 -11]cl « fiN|V 

wh idl 1'.W,F e,dern• I 11 1. inlri,dila·(1 11 Hn, 1, Alria ri' er I lle ne·,4[ $ i 1/ ill I w i/,1 g al,)11« #IIi 'i ·en e pilar m n lindr,in' 
le'li'lali t/ther'.mille'i. ifl'ME'Iw.,udiuivih'Ihill[. 

A••i,0»trdin ..,•,i, i,i,/ Ihrl r. LiP]dI,i· in. Iniv 

I.Irrli'In f • •,ini, i.·01,•1!44 •• 

d In,1 ihe./. All./a where Lintil ive ki *v w'in· ihe i •1•!e'' gi,ir,( t., rn.t w. enii'i 

mul 1 kni .. lb,11 we ttild Ir.18K hehinchn©.• cdher 'iL,!li il. itic. n ·lii: 
Iv devele!.wn, m CNE•,ibli·•has lind'niakencill'.,Ah® nei•.. i: 1/1 whi• hi'p,14, Med ni ,·hi•vi lice' ci},11, rec inviike.ir•luf • thni 
i,imak/'I' ii,Int.,ininergiK.d fe /r•wilh,•u•4rencu,d•e,•,rnlimed 

[€] Mnr P ..eH,0.•p,•11: Mnrillrue.eller.€kwri, nip,Illil{ 

L,14 pir]Ii let• :••M liti mi wia),a ek now 04'l ler het .01 hle, 2.1/.Ein 'll iII 

i,1,„di·rkiliel ul, 1.11. /1 ./ d'Gl./ Mnr di, Vri,[.1.1.r. kr· k . clim 

1 M E v ifi . /1/1 i„iiI!„w I rlive "Ili, g r r I nvi)11 r r, .In, die J•EX k INI ·' .1[1. r.h n€lt, KI'ir. \rn, kill hi. wn·T PI'l %,711 J]I' 

9 6'id, •Dr l e! 1,6 .ilrn,1[.ih ni.,rul Iii·q hlim nIM 17 nic Imwr n, i 

Mr/{'Pliler/14*Town) .Ir (@'11,1/LI·•let[WllC[I,f,in,•1,-I,rnk 
..1 tliu. i.nt bil[ m hri,ringwh,il wa··ga di,flht [ mil'[ 1·AY dmell,11' 

ihi• pirr i,· i.rridi,i ed ii, A lim,/rd rung, •,1. 

Mr Iii'rin. 

41 irin liM ..1.,hen adeer,i<in . 1 hn. t|,4 1.Lk'll 

/\14 1 K Val /1, 1'1 F. 1. 14,1/ /'r·'.1,1.I. 
11£· ri„,A im,-,in· *Lped of ' p m.e *'en NI| Pi·I, intillv -fl lit .1 •10[m[•i)• 41!17A1,»1'EN 

rhu· wi,/1. 11. 1. ' •rum ME'M•dill ]| 11.* 1 rrhimi. Meetin < and it 
lin · |]U' i .1 pb, J!, 1,•h i,hi l I,4 to hllue L·hiLLred,ht .e«MUW W ah ·h' 
u© h.1 bul, li• ih' 11'h,(i,ril 

AMEW ('1}XVIC. 11{1\ 1'1<0• 14']A{·> I . 14,7, 
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M um'he k® Mil.EFIES FA PL E 'Techmad!)?rp,quir 
"40.,0, AM le 4 ns ..i¥-Arn· rii,hr 8/0// ' E.. m '9/' I 

MWil H' the wrrul .arr• .4 U,0 831 rummeter in ,•d 

h»4,» inien. Ir· .erce,u ug (#E7'C,6 C-Miner ,]42 'ri:A 
•uili/ 'ne Wri,41,1,I Omup* rn t4, reliwin def K ;'L,64ml)@n I 
# n•end<,a» fur Lght, ..! ih; 1» 44ti•riyed T•ofili 

DIE THE 
PRAKTIESE TOEPASSING PRACTICAL APPLICATWN 

VAN DIE 12/2 OF C.I.E. 12/2 

DiegrrndbeginqeL.#. dip./. Rri,•e Gehruik.le vir.trnal 1 1,1, ·ir,1.Lip]•h ,;f (he pre-1 ]tril i,h A ide 4 Pri.·lice for rm,d lil,ht 
#*•rah lomargeledeneergeleen In'n*Desialevergla#van 1[lh ••|• ••1•ei„·d ® v= a-],8 1/1,!Ill in n re,kul bv i.lihrin[ 
dip De.rlement van Ve·lier gepul i,er. Dii w,m die eerne di,kil Ii,i„·,iltiwil/ni#ln.pon Th'•waglherir,ld™rilnenlul 
ment wal sy lanbe•eli. .grord hel op die visielr /]ensk,ipp{ •Fir 

luminani.e. luminciwe·een,•irmighe•d in .*Merhellm M ],1. L• •un funniuna· i,ni-/ :Ild idn ad,]-1 .Iher{Min i p·in fhephi·W,•iJ 
up die ... e•inlap van illumr.ahle wai die grnnd. ag :evnrm he pruperl• •,1 illunm, 111•e. •tuih had heen the hii,44 m pre•Li,il' Hmli. 
'11" % li,Ne BrIIM'· Mi i,mia,il ·•poKitlk»Kle. en un, geheel en al inl•• .trind,iri. Specilii.U'Lil.•, 1nd '•ad ir,wed·, 11, 1,1/1 v nadequale'l 
•reiligend bewysi• a• n ine•.,tekriteri,Irn DR bled 'n duldelik•ri],•r 
deel vir 'n k,per *anthgmonler.n,0 om 'n •pe,ifilia,ie te he wet 
•ulke eie:*1/4, a, di,un,4,11·.ihe,• . ve,MI:Mr cr1 grinak 'AL• In 1, 1. illd 'i'/1•1'lin '. nilill (n "ra /4 w., h I ..upplier ell he he' 

ndhou•ling waaraan die leweransier gebind kan w.d Tht '11' 1•gier 11 . · I,1,1. 1/'ill, ti the r'll L. r h iwever, ti .le/'fr 'he 1/.ic/1 
I wMir,leel 'Irdle p.'el·rulkerin.mdie .i.e pr'lle van " peri,-1,i.,lu, if ..111.mi,lirm' fil powrr,ir•,]lighilli,bull,in fu· 

*.ZE 
anlrf ng 1, I pesili.eer i. teri. van krag en i./Bpiding "inge i., ,·, ·Li i ,-1 perform nae id 2, i.'allaili n dr pen[19 u .n 1// ./ 

i de -ele prell.Je val n tallalie daarvan afhang .0 die 

Illl»lterm• gebiulk wil,•i m verbouding Ir.Bl die oril:eu·in•o-a,•dc Ov, i,i · 1/ ' irni,doldr pri,hlin ,/pri illi 4: I .041| p,Yllrrle' m 

8 0/4 'n die 2,·weidige pri,bleme daarnan ve·Ix./m vi-le ineal -n·· whic hi•,Lil[1 be Nulkil•,Mi-1 ffir om,in,·11,6| plir· 
elen,kippe in meellia:e lerme le y·**i··i•ee, wn, w Ilantrlk,(irl ,"i.,· i.v··rL it "; '/i ki'dlpr'„dtlre ti h've acide,il rlia,•e 

emde.be"/gkanword, indiennilig..%dil'n[(,Rie4et//orise /m 

11 Gebri.,INK,•de te 1,6 wal .. ig op die heilikingtan bevred.'ide 
ini,!lon 11•pe'ifienti , far h® 8 +Ir,bul,(inimwhell .·1. lele pre·tai•e dri,r ..ulk ·etnaak van ninnter,n. mi 'n method .,hai Irs™·. 

.·ir v•n hierd•e metrid. is ,irli n 

./.•il 'le •·*a,/knlie "r [• lidim: '•' te. i./ hinder•i• viT i·. ,pe•,fic.,won•:.lid Iw •genernl }inrrierti,lir,•Kre:•, 1]ecnbelhort nre 

....lonnle hand€11 kan ./. el ne· 4011:n '/ interna-·.a!8 lili· *imeaile kirm. iiI !11,11 di,ir h.ilion which ean proille ./isfarlom, 
lik/lie '•i a.emene 'nd/rni. in die 'el: 'Ar. vordering wei. 'an'e.ien 
danr or:elhlite vi•r·n9 un ligvprip*, wat hewedigende .4/1 [,1. I J .'ll'/ ihe ex·ei.lit 'FNel ..' I' rk e.rri•d i . 1)v /© C IF 

A tcto=VY'- Exiert..in .n.Uee € n /0.!1..,d·[,11* in'™14"•eR b• (f ven lueAl Li'. 

.·li nj: wal 'p'E,perls ,(r©.1 1, .111 c.•igner•,1 1•hon' equipninl and putilk lurlilin'rng 
Calnlittera. Rolid LIghting"'an arCIFul,grwie. hrt arr·lik vii 
lili ir'werpers i n ver|/1.,1•1,41•ng en ,•prnhrirrirl'lligNi¥ 
nieu-%•,ii,Ii, 1'04(reldvanirri,MbelanNweeN Deher.ineuill,wl de.,1/1,• vi.u'J prliperne• 1,4 ,• /1.•d i,Kh//K in.llation iii r.umern·al 
van "Pul.•.- {'le/12" hied i. /'i' dein melr•le: irn die 'Er lem. Alihiuigh rin•i, 1-::11(: i™v. r.lir-ril •11. vio• ih. i· . lf. 

ein »Ir|i 1,1,14Lippe •an I 4.Irnalv•r|igting4!n•tnl|04/ in 

ni,meri™ tirrni' ni] wed•Tegi(aIrndii,kwinrofteb.Li,1 H,•£I 
bale inen•e di· Ked&,i• uities/,reek het da[ dll te Ke•.f™,ikeeld enil· quir· men,· 1•, Mervi af, u buii, fur Nnil inal ('ide •nii AE the ingre 

Kewikkeld 'Ir preklic' di,eleh,£•Ii,• 1, dll nie hedel oil 'll 0,1.Ulk/· 
kinde :ip si,(*elf ip won nie nneer perder'n Ki,cle •Ir V-10 Verilile, le,•n: ill I.hl 1 .Imb, Jil,n• linr' w i,metrv 
win - ,i <rin(kIng dr Na•-lle Kr•des moet dien en die ver,·hdes in le:riteria 1.... lir rand ligh n. Ing[Ill' 01.. lir whi, h re 

hi•i,e' i·. i,•71'MIL]lt un· •· arnhrw in,•i n pral{•I[ir lern·{· vnn 1 Kv€ r <imrucid'him• lia,e n- heen men in Milinerinal ierin•. are .,im 

..iding en meelkllnde f m te .Ll ImriNE, 1 ID; N |i I . 

Dic 'h,ilirkriler. wir T,nfli, r'irinirs '1NT,111,1,IPL. wlinr.,w,r die ran· 
heve|inrn: Irt·,ilineril··rn[·gigr·Fwnrfl•wnriIAfirnvo|• fipghu,·34 
{11 •10 4'Pn.."rdr witi riiApr•/1/Uumina],sie 11.1 

nii,2: I 
i:i, Die 1 ili ..,1rmigheid ran IiarM•,14 rvliikllinillwll, iC 11. min/1. i. The Ii,hiliw :if the Hi,rri'imding regi,ing 1/ .ring the :,ad sl,r[•i 

Mbl 

vInk:ri·i 
(G, Dk I...... im:einal:Nllille.Wg 
I.>. lei•rikilil, •al i•n»Kikthe#illpirig 

.n .inde die ivfbr,all. van hierdie liter- I ..kei. ·ni,e! dr• 
v•[Kende figien elen.kappe van ilie •n.·•[lude hekend tie. 

m' i Iri.„%/I „! ri,rl,L.|11,1 i,Jn) Ir. Ii,-I•··1•1,milth, Ilili·,a[!i,uilli 
{a] Dle vnrn, '·1. riLe [ig•·er•iding liT pll,r niant, Ti. f]Rienndel'· 
i••.1.ixclial:rn·,1, Fi•,1.1. 1 en 2 

{4, Ihi· krlig i lin di• 4bilin in 1,111.11 + en dhe lienu:ling•181,ti,T vati 

'/1,1./."FN>:IE \'1'141/3 I./ .!4[ 197' I 
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Generating, controlling 
and distributing 
South Africab energy - 

>4 

4. 

in ihe vi·/0,4[·1 4,1/ ils Ii,ill rit hi. n Soull, Al,1, ali .Iwer 11!mughoutlhecoun,r¥ Tw€,75MV'hy,IL.|liu,•ublor,(le,ls[,rh 
wor,h mori, 'lin . rill||IL' hove bl ·n iii®red for ESCOM s 

emons -won©tabcoxample'Inkinn S,emin purm,plition M' IrehvIL·, {11·.Li,bill,u' ..11,0,1/ 

ast presort anc hiti,fe air. 1 hi '1141 i,vi!, liy•re el f r 1 ri[ High ar d law le, 4,0,1 6.vil. liu,m, pliwli, di•till]Lill,in ilnd 
E... 

ie, statiol irstall. In South Alrii ., 4,1 Ihi• Mn wrin 
Reservoir in 1892 and /0 Irrildll.,1 on al Siuith Al,Ii.,i i. I,ligilt le- IY . Sirmi n!, 11 iIi[· Ic.•de factor¥ . ree• che man' 
turbines a, me m,qhiv Hendrk Ve,wood Darn i. 1972 dr rraili 'or appli€./ ]liN in .d[ branchos 01 South African 
Add •lonal 'Marnple'.1/' I.hf·[•f FSCOM . H rifli,r i Exl[•11/klin indu•trv 

Whpril ve,lhere 6 a iewd li• Lifiwi,r £,nnoration distribunon and 
contiol callon Srrw- .,ehavetheereigya. know how 

Selens ./ contro five 25 stor. beliefs and s x ollie. . ineet gou, deman. 
re•pe,tivelv 
Powir disvibiltion anolhol vill M.ction which m.ell.n 
meets Iho oye .ird hnfr 100 Sirmi•IN plavs its roli, 'pver.1 Siemens Limited 

1,11,1,1, •,1,6 ri, Ci,1., T,wn Di,rban Pon Elizabeth Pictoill 

Power Engineering by Siemens 8PE *le 

tl) AMI· F coN "r. 1'10'4 1,1{, i•·1·:1 I II N( S M.U 11)76 



I) De meelluinde van die initallagie. 'w.9 dic rn[•teerhiN,gLe, iN.r . The Ke,ime•.i,f the,/4tall/,[in. il the minint.' height, nver 
hanrpaNierin.· eD r4•06*r verhouding mel die pad,prrf¥1•k hong qi-'/2 ']•rl,•rrrIngrm,int ./ relat,im Li) 'e fiw,d .idth 
(d [}ie ..enlika•)pe val die padopp./. €Il Thr retle[, Ing ..·It [·. of i he r(]Jid 91 'filic 

A,dieil.™lak'n wlmaullte verip.ide.w.ligy |1]mil]•E·(41 If the surf,we W.' a per•· dimmer . liuminance / any ./. 
enige punt e•eredig wee. an die •!luminansie. maaralle oppervlakke -iuid he :,r,ip•,rtlr•I I'lheilli,minaner. bul nlleu•acem*ea light 
kats h K op'n voorkeurgrondslag en die luminan:le by'n punt wissel ppeferentiAN nrd rheli,min,Incent n p,il'tvoriesw,ththedireer,•1:,if 
met d Je !,igng¢ L•K en . Va [shoek , Figuu, 8 en 41, Vir 'n reeks pun' op 'n view 01/inilliriwe (Figa .Aan,14) Fnrii qerieq,irrf,inlionaroad lo•a 
......ak w. deur die ...nate val hierdle ././ Mig,l•k-4 ...11 ted hv rn fir•in:]1, 6 nfihiw, twn, dir•rtilins Ih,• ('TE C,>minnttee have 
unrd hel die CIR kommitee luminan,ieko#ffigien[0 (1 -w,lardesl gr tabulated 1.Kimnnance 0,·offlrient4 19) frai fri,ir iv],e, 01 iurface, RI 

- 

.... vir vie- ti» i....e Rl·R4 ./.- ril ./. w.aril R4. a<·€Ardtrillnlhedegrer in which pir> depaM Mim bring perfectdif· 
hulle undie volma„],tever•preiderafwyk Hle·dieweardes wnqi. /1- The,e vahle .A, ap·>ly •hen ·he T.ad 1. viewed ind. cundi. 
van liepa«ng waoneer die pad •inder dr()0 toe*tande deur 'n waarne· uor. bv an •bserveraidistanierang|]ig from Rnin ti, 160m The -ue 
meT bed,•4: word tar, afs,ande wat van 60 In t•t 1® m wlii,el Die . 1. IminAnt' IL) al a pill . equal in q. ear.de], per Nquare 
waarde .an die .l...allie ..1 bi n .Int is /!v. aa. 4/ cande' me) where E ixihe illu'linalceinlux It .thu' p,Ds.ible,epro(luci 
perlierhanie meter waar E die illurninaleintilli ...smill/1 an»lurninarredlagram l. r,IRLmilarin form.an®,·111/dla 
..In 'n I.{Rum[,tan.lediagarn 'F,K.ir 5) ·. w·k•r w•i .4,;,;rl. I.Im ./.emingrhe.....ance'la par,Je,•In, e,•of,adurfate 

k Aan n is,]10/lagrain is en wai ale vicirkers var 'n Spesine|,0 t, an 'hqerver / I /•en T)fmni[!fin 
1,1* liadoppervlak vir'n waarn'iner by I.Kewepoli41© inar:.1 

Die .middelde waarde van padoppe•lakluminangle is Air rhe avpingr villur i,fri,iwl E.urihi'r ful,ninnrer 10 Ihe criter i• u,ed by 
killerium .Ht deurdie<'[E Kebruik worde- diealgemene V-lig#I•/ th/CIE lir['i,r,!91'nllh,·grn,Li,Jl,Till...flil,h,ing™,ill/eclas• 
tand•ard virdie besondete t.p€ pad ux•rte,le] en wissel van D.8 ed'rn: il mad in que.i, 1 and ralle,• fir. 0,4 ed/m2 fur min. riads / 2 

wr•ekondere paaie i. /.'.2 Virsnelwee Hierdie i•aanhei. nu ./m· fu, m il irwin·p Th[H• ur[• •i'i)rnm,indi•,1 minimum 'al,leh and 
rn lim •.larde. en hulle wlird in n g•kere mate gekwalifigeer deur die the, arequalified in iome measure bvlhe nal .,reof ihe rond iurround 
acid vI,r .dirr.gewu. Dil 'I mi•kien belangrk um in Iredagle le h. inK !1 Il. wc![i[,1,1,1,rin Tn nd Ihit li lir,Efu !1]ili i,nifiunn tofid „1,fat·ei, 
dat 'n helderen eer•,irmi,re padoppervlak I beperktever:r• her rim . linnited value in rei*alinx oblert» which inav be I .zard to the 
grunrli. v,Mi-irpe bet,di bloot te /01 9»t dir m(,Ii,r,4 0. :notor™lintime foravindim:ation.be(aken Themajority•i·su•h 
w.kence .appl lan doll Die meeste 'an hierd•e loorwele word ob,ect•, fiur rn•t mhh• line are ievealea 1, 'e motorist neil by [ighl 
in*al virilie matii,•bli,t,eite] niedeur die lig watopdle pad ]Mval incident ••n thecarringe*» I. lf but bv *directed to thesu•,un· 
01 die Iminalle :al die pad 'elflie maar we] deurl'g W.1 ./ d.0. dings 
gewl. :(' g wil] 

Indle Brn90 Kide word dieblandaard aan diewrigting bepaaldeui Ir. i,e ..,h Code he iliandard nI'ligh,ing 4 regulated by I mini 
n minimum lotale afwaart. m,/terill,viled slider o m 'pemifiek te m,im tot,] downwa.d antern Ihi), wlih .I· hi ing ·pedfi r - ti• whni 
...(Lir watterdeel vanhierdle./.1 ....dmoetinval De ® pn,portion inhn,ih. x 9hoidd be incideni lin thr carr a,loway The Lm 
./. oid Ain dic ./le .hare . gri'nc te I€r[ig e' nie rn/t die I,lance of lighting th' ti'/ vi-[ baekgn•und, nal .....1... 
*ervlak nie i. l,e,]adruk en .1, greie Lrsta||asies (laaie ¥net 'n .irllie, wn• empha-el, Ind in good in,(allalimpum r,1.lol average 
kemiddelile ortedle L, die deel van die afwaansf mcinterings,kwd * width the prot*,rlii.M iii' downw,lid laniern il•ut incident on the ear· 

ilpihi· pad mialie-01.k minder#50 Hie™ilebela,ikee enskap Lag€Way Lh U:I,A.|y le• 1han 81)' This im!-an, p.perty Df mad 
van MiraRtierliring w,ird in CIE 12/2 Nedek deu• 'n ianbeveling dai 'M lighting •9(alla[Hin. is covered In C 1 E. 12/1 bv .emn·ending tha• a 
stliok nal, elkek!,it g·, dic pad wat mili.tensS In bfeed li verlig word verge (11 5*• i. wid, h f in ellch •ld.· i ir f h. i•ifrrm,:,rwttv N 4,•, rid lic mum! 
tot '/ pri../ inins,el. 50' i van die aanliggenfIC r. m nn dhe ],Ir' 1/ naled ki a level ' I- than 504 of Ih..ir the ad,ncen, 6- of car 

r,1,8,1. L,Y 

Ondi'.teki•ntn>leer ka•Kebruik,emaakwordvnn flichen,]ltine TiuhecK,h™referenremavb•made T,••h[·I'lliwanor•Fai•torCirv• 
teki,irk-rne 'ir dir 14,e :nilotering wa, gehruik word - diT i 'n ....pe.J lanter. be nx Li,M. th!.iring a phyxical aurillute,inhe 
ti...e aandund.K 'an die 'versprelding w. die perge./.ir lan li,(ht .Nr.bul.n indicat. the pe-ceMage i. |8/p Ill. whi,h fall 
imed alindul 1,1 ,>p 'n lan/.trug k v,n enige bie€dle imil lb 1 mul, dir up£,n...1.,cina|*tripof Hlwwidihp.alle[*L/,he-daxi, For 
!11£11!s 1//1 B>*rheelll al I muntenne met die .. tin./Imme exan p'll Liming' 11,n ern wila t t,Iliatinn 'i,rve': 'h'wn 'Pig.G "or 
' Figuu: 6 ur'l enkelk/ntLnrigting gebr.ik Ii)ed c. Fi.•i[ m'ill .r 4, 41[46' wide arin,1/emen, 11 #he r.nunt ng heigh, 16 10,3 and the 

1./e ]Dir. endiehreedle '·011'ie •·elikale ..nadirnndriknn/li -dih ,·ie-red f.,mtlw-rtie'le,(Nlifthel...tothetaikerb. 

riin,14,et·,1 i:emeet •*lk 10 Ill Ls, inoet dic verbkil •.uisen die benuiling,· * ]Orn the difference .en the Litil-i,m lactor• for -d. 
.ki,ire w. breeates van li m en lo m minstens die helfte van di• ver iif L i. nnd 'Om Khould he at lens, half tne differenie lawren 
skil vii dieurbreedre van/menKm wee* Hierdieaanheveling LI th- I w.hi of LOm and im 'I'h• .Tnmen'. Ls al,o a ./. 
Ii. '11 .•,unbli' daarte- ine poil ']m ho* watlrdes val padopper· .....au,Mi the ..er of aaemptinK M prndule hil /0lue. Df road 
ilaklumin•i™]e le verk. mel ui:ermatige li,ken•entragie drui . Kn• [i,rninince}w exc·e•ve »1 ci•twailinli,m .* lighi •urce• 
Ii,unk te in.uk van hgtir>noe met 'nin•01*detotalelewering,]m dir 
t•,Iale lighare ,)mge'll d[£]treffend ,€ dek 

Die een-dig.te met•]de (im die Remiddelde padoppeivlak· The *imple• methil 14 "11(i:Inling 1}1• i,v[•rug,• rwad i.,rfer lumi 
himinan,le Nr re:wit in,ale te bereken.. Dm '11 lumini,n,ielowerings 1,0ncefor•traghtroad•,§14,•enl.uminine,•Yirldt)i,ikinm Thili 

divamlegel,ruik Dithe•'nw»rti•elykevorma•die Benulting9fak •imilarin flirn·.liial'nli•ali,/FackwCL,rve buln·,ingledagrlimia.•11 
t•,rk, imme Iminreen diagaamis naluurlik •]egagekl]K•ir'nbes©.m /01.rle 'llid b.apalicill' i.>Mill[,110 he, b...,Idfi, "i•ad ./r 

pi i e ian die waarnemerenwr n pad,ppervIaltmet bey.ade. aRts 1Air i,f i,Arlitular •illi,•ing i.4 :per•ir. A -ips of turve, can I in 
eleng!,appe. ·11 Re. ommes kali i,p een diagram inKeN|i.il •ord on, cluded in u *in,le di•rn,9. ng ihown •n Pig 7, ll> inditale t. 1-1 
d., 111....1,/lowering w leiqkille/de./4,/es vill '11• wimmi•mi r.,in 11.in•e well fil"ent>I.iriAn.,it thenh.... 
te duL . ir. in F guur 7 Ke-:' 1-irr· 

Die n.- lienakap .middelde i.[un'inanlie •10 I. e ./.r,r The i,hy-I tiriper> iii»en,Ke ill,Inii'FlneL·(El ri•r·he min(14!ir 
dp.k kan met d•p -Licende thrmuie v• •e Brnutlinpfnkt.irkrnmme Ince <an ./und 'im ihe .ili.t or FActnr Curve hv the firmula· 
... *I 

1• • 3' 4 
E= E= 

SW SW 

wn'i y M cli, 11.1•'11/.i,·. F de ]Imp¥]oed m lumen. I die *Iwre FRil the iltili4&1•on faiti)r • the lii,np flux 11] lu[•en!,i I Ille 
.ailering en w di€ bre/te i 1.,1/'.whr willt. 

Not- worddie»ue[ean.ka>gen'.idaeldelilminenHielT),rin•,· 
'Illerde lt,rn'lll' verk/¥ Irrim ihe f irmull· 

9L UL; L L 

S W S W 

war,71, de Itimini,r.Kieiew.Ing en li dir #mirifild/ir.imu. r wher,71 IN 'he luminan, >/weld 'nd 'll• Ihe aver:ge lu in,#nu e fu:bir 
InKlir Vlr [1 [Lpe *!'1'er•[nk i. h,• (m 'Ir'r Id •41•1 qi,r•l,Le 

In di' Bril*e Knde Iii de wili,uing van be,Ingrille verker,sme[es ......('.Ip ferthe...gof princip'I,ralfi, lutes its 

w„rd gren,e ges(el •i: die nak*imum •pa•,eMng wa•.by |anp· .ire . fi'11 hir in,•xirniini :l.cing;it .,ch kili,rhird,na ],1,11;nance un 
lumOU.Le,eenvomigheid aar.uarbaar im en ook vir dir makwimum ifi,Flmlv ,- 8, ' •plable und Inximun mad 'idih fur which nwrall un 

pad},reedle waArvnni titille eenvi,imil,heL' aanvaarbaar ill. Hie.dio ifilimn· .Ain·p·.1• Th®4.L•r,IM•ppl>n>[alitern•,11'p®Clfie•pen 
Kn.Ne i, vian ii,rpaN,ung ,/ mialerin' met 'I .....Mun8 I. 'I liurmnnirnin•itoniniwinngh•ight Inf IF,!3'llummanceuniturn' 
ge.we inimicer,w,•le In (.122 word lumiiansie ·eetwormLKheic I i r,inta Alid linuls are re.·im'ended n numerical lern'. F.X 
gr@wnlile•r en gron* word in ierme van numerie,0 waardes aanlieveel /·rimen™ hiwei (lit·•d 1.1 the val,le of i,veral] un•fionnit¥ I h..1 
Ek,px( r•mE•nli hil le' n dul die waard[ win •r *'•Ii• 1•,ni.]rmig ,™i... lw 'he .di•,•1 1/ mini.Lim in ihe aver•e 1,/inance d. 
h© fl'Iii,1,O•eull.]rik 'ird.Li'e ve•hr•.inK vandiemin'.m 111!,1/L. c,iliI i, I r[· 'Inti .1{41 rhill fi r Jin• (|•141, €1• Mao •hili rAIil 

VMEN, i<,)%'EN:4114 '.'RHRI(•1 [Li·' Mill er' 



ONE F 11 6 E SIZE 
14 RATINGS 
now available in 

HEIN I 

31 V 'A, 
A NS 

HYDRAULIC MAGNETIC CIRCUIT BREAKERRANGE. 
CIRCUIT IREAKERY.603 75-600A ISOUTOR SWITCH 1603 250-600A 

1 1 
-4 1 1411 • 
4/ 11 

-- 

Tested according to S.A.B.S. 156 

ACCESSORIES, Rupturing Capacities Y series 
Back Connected Busbar 250V, AC 25kA 

Back Connected Stud 380V, AC 20kA 
440V, AC, 20kA 

Alarm Switch 500V, AC, 16kA 
UVR (Right Pole Only) 
Shunt Trip (Left Pole Only) 
Auxiliary Switch (Left and/or Right Pole) 

AME[' CONVENTION 1'14{ke'El)2.GE; MA• 1911, 



mt ,]ir grn,Irrl'Ifir ['IminunH,r /14., rn rlil wrirri nni'.heverl dn· 'hi /,1 1," al Ip'% 0.4.12 G 1, w'11,1, 241 1 in']il, with thi" re{11'iri'rni·i,1 
,·i f enige kh™ pad hierdii ·eth,ilidin;• nillw•en4 ' 4 mr. /·ee, I)]1 1• when •he lanlern, are/]ai·•1/1 4 .wh lali, i,ir™61hlt the-d mav 
in,wint'ik,im ./ hi€/le wre,/r . vold,/I 's 'il m.nlering. te€n •h, w critbiderable pa/·hine,w or ring#·}/ndin/o„,ehlnextenT ihot it 
•ulke Ini,1, infi•rwillr 1,'54•1•i, ri iN 11. 41,4, Im. ri]I .fi '1, rn,11/ 'n wcii,Iii ni,t. 'ccepl'hle when am}rni•ed ./ler'illy For r. pur 
ki)!leri,• <if dwarsbanclviwirk,•mi Irnn he <In' cli· 9ie fiantaarliaar w pi€/1·mil.imi,illingimdina 'nifhrmiTyisnli, dv€Mel[pir-·•,-1 
lanneer di[ :11)!eklier 11 wanrde 084!4• ward nie am 41€•dle inlin m rhe ininimilin u 'he innxi•num Ii,minanee mra,lirpil 'ilimg n 
rerle 'i,rd 'li lie,le.kin. 01) In/ee/v,irmigheid ./'1: 1,11./. al I gli#I l ibrilk'h The M-rvers »ilii. and p..el wilh Ihc mad 
verhi,i,ding 'nn in in imi in Int •11.Lk• m Im Limin,Insi, wnI Inngs rEn nY . hir rfwi•: 4 nrrving h gl' ,:pe©• I raffic ·he C! E rer,immalded il 
1, n ilenr de *rne·lei lle lislic en linrAM m. di[•poilaS gl'Tner t m I mi,in b m:,1 1,[iral unPhrmic. ni '1 7. bill fur r.,4 im whirh I herr 
word Virpaniew·nth.Wqm,rdverkedrn 1,0,•cidirCTE'nmin·mil·n 14 4 .= limil iiI 7,1 kin ll (,1 rn p h ] ,•r lels [he rmi,1 m iv IM· rr,•11• [ fl 
langsernvi,rmigheid tan 0.7 nan maar •ir pa*·aar daar 'D Npeedi» ti[I-, I'll'll.'i•,irei-dlhat'lli,»pfie#patehin.linnlirri· 
perkinK'an;Dkn'rif nninderi kandieierhn,•dng'.165 v•rl.,1, ...ed . the e'pense id· ire'ir.' mon gl'•re Thi» intri.res re,ino 
word Dit moet he,ef woN] da· by lang *Air-ing kallcrigheid ill. ni,cal - I rrali.ir. 1,1,1 mur-:,14 -iL]d prele.11 little mu. gle. 
•kake] kan word /4 mee hkittering •er•.ir.o•k •r• 11, wer i·knni' 11 •n,114·1»111..%':14 }* AV[,ill 
Inie•r ,•rwr.ingi, • rn#• bap menNesal '1• hurnie mep'MI•itTcrini:ver 
kie, 11, die dwanbandeffek verm' kan ward 

Die liallin, iu»en lan;been••cirmighwid nkiriering k €,en •Fin (1]r ['he halancr he¢ween Ilit,RI,Lidinal ilrii[Kirrnitv and Klare -one of the 
ingl•le prnbleine hy stran·wiliRtin¢ Om hierdle pri,hipirr Ilir h,Mil tr ©104«prilikm•(ilrildlighling 'Ibmee.i•»blemiherl E ]™ve 
Wed he, die £'IE meinde, *rmuleer m die gilind van "MI i,r t. T.,1/ted mer/l• + a: r:q'ng 'rgn.. :4 h.th d :L i.fia/ •ddi a. 

inak - unge,kiktheid•Liternig In nume.iese termr te wwdr. h lil> gbirf· Ir' Ii,irnE·.·Il 1/rm' I)/Irl '•1:1,• i, m,1•/lv inili,eneed 
Ingeni•k,0,11[e.ing w.Drd h•fuaA],1, deor die aard van d' ligirr 1,> 111,· • ful , ·I r df Ar IiI: I, di.r hili'm fram 'hr Innk·rn .t w lie 

•preiding ,·Im die monier ng. heinvhoed maar di• w ned verminder deur vialed Iw iII,·reAM, •he awn,Ie rond lumman,·e and by raizing ihe 
di, gemiddeLde padluminani,i ir verhlk•gen die mantee.hM,te grnler nifiling heighI Ir.Jiw·:F Ihrifh· 1 4,41/e . ci2rrMilnt.vr di. imfort 
ie maik 'un..' die effek un .ttering kumulatief 'r w,ird nnge i•4, red•·ed hv ini'r•,]si• 111,· 4•ia, ing nf 1.1!inlrrng which tr* w 
indk fwik ve,in nderdeu, d.rip•loring vnndirmillering,le %L"R•H,1 initir]41-1.lir,Kir,rillmilin,fnrmitv AK,•rriIii [nornindex 

Mat lanireeni.•m.heid wee.preek 'n·Spe,Lifiekemon'er//.de' 04/1. Iwl n !/rr'IL./li, i fivi r ihi ligirifult I.....;willrn,i,•;. 
MMIi ....... Spectile· 1.niern Inde. SI.I . I.ew,er rim die ver u·hil l. efin.1, / M which mill ir 11.de' I filir, driw.•4 Ir- the 
•preilingn,pn.appe. wai knnitant hly,te dek en hierby moel . .fer inx[•Ill. panimeler#iminance irminTing height Iind/,]mher[,f 
KM[·I ward W•t nfale wi•rd van,urvolgend•i•qr•IlJigirpririlm•ternvir lan,•rn, per kili,met• ui Eirriw at 1, Ghire Cnniri'I Mn,k i,11 on ji n,• 
1,iminan•ir. .I. m,iniee,juM,gle en mi•nteringB per kil,imeler orn 'I punt ·Ue. nin,an, .m ttihear•hie" •hen G 1¢f, ··trn™iner 
NI,!fr'rki,lurL.I."Ir/L / .kry wn, .... Ine.pon'.knolin. * when': 9 

decl b. en v,in On,Irmi,dik ir l> tit On•nerl,hnrir IG = !1) wi••el 
Annbevide mill,·ii,in waardes WI,be| v• 4 virgeknndere pame met ]{riumme:,ded ininimum villite• 'Ary from 4 fili •econdary· rr•dil 

dinker,ini.wing ./ 6 vir be......r Inel held.r im.winj:. wi(h ilark Nurr.]lind. IL) 6 for mi>ie mportant road• wid· 1•righ( gur 
. ..,1,1 lip,Aki l l pri 1, wi,fil gri'vi,1 lueer '4> d ir l ind•lal: ul n die 

Imed •eve»ligde Hollada.11.·frirmble wa• 'n waarcle grenandleef D#,11,11.> 018re / e,aluawd [in //• haWN iii iho I.ing ,„ahlihed 
lek h die Aan[*il un die •,8 deur 4kittering•brnnn©eih•©g wol I. I'lli,v/Sti e. brmull whi, h 'il'lifie'ah€ lift·cl 'f I'lin' 'e ./ip 
en dal dievermne orn v .lerpe deurlilminnn,iek•Inlrag•·'arte neen, ton 1,/el i,1 11•e pv• le Ni l-i f,Ja, and lhere/' .d ·inig le Ihili 
lidnen. ver ing wrird Dit -ird i./.,h. n A-vill.....1, i.r I<iii.Mi" 0/el /·1'11/In/le:,•Dtra81 Thili•eNpre./.· nn 
lilin. rn ' ' .VI / ' J.Ink'il, M Vil,1 die i 114rinFilill'rg) la, cleur egi,bnler,1 •ilinE lunnlance 11.,I whirb depend* unxin •he i 

I M.i[Irrw./.©ri, i, dil w•rn/n're r..·e,™ifyaak.,ird el d. ./' 1,imili r. FK, 01, Ihe ob•rn·er'N eve, pr•,dhiced 1* a JAre •Il,rer * 
*.endi-igrilinend,pmiddelt>unlv.ndirgki,toring•hmn Vir t]- illig'£· heiwern Ihe ilire,i ·, iiI· view Ind [Iw cenlie ,4 :he Klair 
pr'ki,$,· Ip,•in.q ..i. d e al/palill-in...1. v il#....'ir ./I 4ii,irce(MI Fi,T prnal.1 1,]ili,All'in thelinT,Il,in_|ll,nina'wri4 14, 
g-lekinnilledeurdle.9,iddekle,)ad[,ppervi•hminanqi€(I lenclic pr*m'/ 14 'he Hue rienind·:ilifn•r !,Lmirmni• (1,) ani,hi, f (iva 
.lit.9[enie ".liL,ninflr•Le hen•der 1. t ' f iling Ii,·/In,incr lit Ihe ftirmilln 

Lv =1-9-9 cd/rn,1 uenr G ]n gril•ie l.v .19.filod/m'. when 41 's i·,Ili•·•,Ni In ili•r,·1·s 
02 .2 

Die 1-,eiheld,inge,kikihe#ering word bereken v,•INe- die Thr aminme nf eria'•iri, i KI(re i: c. Icillnted I. * 1 imina•w• elin 
luinilinn•,eki•ntra• 441(ler .kittering,i••*,ande tu•n 'n vi•,•w•p wat ir.i»· le™Ten irn 41 lird 1/ mad s i.,rfuu· p,41 JrT<eihIr ili,•0·r 
iwi walimeerrhalu· il, on dip ],il,I(illirn' ' miniel Ihe ..lirh -·r glart<.mdi,-.11,14'ali:e wilhiuR glnre expfc-,dii.aiwirin 
.kiltering .lit,ledruka' 'n per•,enlaMie 'Hn diewaarde met .kitteringdit tal.· ili ihe .tir with KI.re '['hil, is know'n a. thmhhlild ine•·9• m 

lianniwdledri.Inpelinkrementa)h,Flim. ihp•hiddinerememT]I rl'[i, And mev be expreised iii)p•imate'iv hv tho fnrmilla 
1*kind en kn' hy benaderinK deur die vitgondr ftirmule uitgrdrm, 
w.· 

€5 Lv 0/0 65 Lv 
T - TI = 

[018 i.0,8 

Alle.6;,Irlininn. 1>bint . ·lie! 1 •il'.l in linn.kiuM Keneem Alll,Inres,i'L,irxw,thinuewn,u•t€ie.•,Ir•en ..u-dera 

-Nie•dioeffel,!eupNe[€Ilted tn nal*like,»ie•ver4]-I t n In.h. Ifed.Ni,inma[.,1 1. n.'Ir/li'{ T F /4·hrilir,1 fip(irl im 
d et·lli: .ir .ki:/Iring eneenuir ni'h'id w•,id 'I ./.ek inge'luit wili glar[ Jitud,rnitornrn·'Unph,•inrl,lile,1 frrinwhi. hrhr·TIvnli-• 
un die w,]nr•le van 'P] linnill va,% lieke,·de w•arde• van I • en L afge· 1*· 4 Li,4 LI + retid + u,LI,# 1.11,1.[i i lue' i,t [.' 2],i[ 1. 
1• w•,id 

ille IneliduN wa,irvi•[:en• lu, lieheer rn n finlrfings #ci,Lnnkik In 1 M •wi• in whi, h Il,hl ' u. 1]e·,i,nrrnll,·£] Iin,1 Li.1, m" diwi„-1 1 
wird i n, dir •reimp •Arile% •an Uminnn,ie eei•vilrinighrid rn 4. pM,%,A reqi,-•d valile,i L,minRnce,un*,rmih·IindgIE,reu•trolare 
ttrk,il.trideleurkn. I.onrind,1•,Dit hi•il(gE*,•i•da••IlsnwT•Npr inlinite h Iii. E,ki, 11,0/ 4wn thi,I even -th .... liight dil 
.,i-·rde 1,•er•preklit,*4 -**4 •lie wa: mel 'ir 1/•andr na-nal[· *.lion., •lich 0% th•le wl n uiniunci,in wil exi•ing nali,ina] 
Kebr'.i,Kqk,•di'..tirilik wird. •ai.ienlike 'lirili.,04 ,/ die ..lilial '11'I r,f prnillil. ii,/•rlfr.. v!./in. ©" ilcur n •/ re,ultan 

I.liele 'Lenikappe kan voi.rkimi n, die .[inler.n,6 in n gi•,11,•i· mut vilili] [ill.pirl,r• wh[·n Inliterth nre in•[aled in il ,:L•n geome' 
kilnd,/ 1.- ger.....id. n.al indie'L•Ing,andie ..r· nrrling,·111,·nl A .[.* *i'u,ionnithi* pn•blem ha*}•en 
•ii][1.ging kin .ilerdie prl•h.rem il .tnnlik u. die . Iw• CiE in· Ind[ILhvlhe,W•ClE ,·hi.Nifiuulia,illighid,Arbuti,i,™wh.,htske 
. 11•41 viln Ji•Di•rbpre,ding• wal die vulhuci,Me % .1,11 -,1 Ilin,D il:u in„i ni LI,Imi r r iw i,1 the !11[ht ernil•ed 'in, the rvud. the lateral 
Iind *•null word [he I•ag*%,·™preiding •ri (11' m•e win Mirri],1 1,niT /1. A•gree ni glare contnil. '1'h- lire three ilt•lind 
.iuer,il itfule In d•Inmerking neem Dnar i: .I' gal•·fili,·i,i. 
.tegii,euilki•en,unhierdirl/kl>re.,41,1 1Il. 27 wri,killonde difterE•IL brE•/ it 1//d..trili,•tion lial|all' m [1•1·. t|/4•Ith'li,1 111 

|Im'/ I•4•Fr,pre•ng met hier'di• in•·I'lil: he•kikb• 16. 1•mirt•ne. lid[MI,ir..0 liawl,x•ell kniwn.landarn.minilitin• nrran•rmen:.fur 
m. 11/,ini .e. hek,nde NI inililard rn,in[•ririr,Ntilip 'ir die ,!141,31!a ingfulll'llualne,rv.Min,:le•., •r11rfil „'.4•Tedanduin»,leli' 
#lki,riile, 111 enikelkant =•1, vrr,pringen tre,i•M,r,eAAd wr .ing!(' efirriagewav randi: Iw.n centrn and •,14»ite plli•:ei,trid lor 
..•11.J-r,lubliel'i...' ir, letiniwi.go,teld .11.sonlrfta liT •14!* Lis Forphin,11,10,11.1.111,•11,4/. ther•Miell l•iwie'l• 
d.11)helha,inpaiue C >n, !,12.1,•!|840 1/ 11eplar.. ·/4/ ims clul wa t hpe '. Iii k:•i,w how A [illmi·i,Inr h,hl di•ril>ul in perfurn,i 4ei• in•lalled al 
..,IA·.· .I./.pre,di:I ..re, lan'-r d't vil,•p'Ke.. 'al '1•r .,1. i .- siandi,id arranien- 
d r -i.,1/libi•LI inrl,UnigN .in=.1/1[per ./ 

Die Zilne indp|JUM un ligi·erbpreidinA.Mal .in•er twvtel •an ••arde l'he new cla.N.fin al,in of 1,0,11, di:.buti,ill wil! 1,•i 'i,1. be il, ialue 
u- In ri mull,in,•1 en m die hewir•ering un di, s 'ndua MigN r uln i.!prn[,1-]Ilv w pr.imit . 'landa:diN,li'iI i,1 t·.1- 11,0wl,4 the 
Ii» I' 4 .lil.ier L• die hon minmi af•nx· • fu•>· e·Ii me·At•n> 1,0 .i' sig li!,11.:n. ci.! ·off germ i ubliff 4,1/ Jum·Lut 011 E.,1 e .en w•e(1 / 

lir,]ik i,ni iur•pr(,ilili6• hi*d-iklik in dir vert•kale ,·lak m le drri ,•i (·11»Kill•,rihIL™ili milin[. L••Miialp!Hnes, undM•,1 lhe.E hinc·••t 
.I'Kile 'i,•i Inri•frhdli•44[ill|irirkeli].inttlle|/1.*.ni, Enige lud rl·{:·iw ineininl• In ,!I! i,u'lrieN. An> fi•rin of <11.1nt,uti,)]1 ulnbe 
i·,irm vn·, M.p,·iclirig k,m lie·knf word mi[ die ni,we m/el wilt dir d•- nhal in [he nt·w ..t,un Al,irh Like. int i-i,unt the •ne.1 

Ul,0 K{...MIE .··11/1(:[·1.JK 'El /76 4$ 
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1 1 9 8 99 2 
23=L EL= 

fibf.la s 're *4 c.51 •bul.Dn Ind oilr 

r.•.0.1/%6.pr-r•,1.-n 

lv. electrical distribution 
equipment from the specialists. 

c, 1 1 / 950 MVA 11,- ili g ma i• •, I• S* J l , 11,illk Ir,4 labl. Lrunking wil B ut> I ' l.i' I a „ng rob p. ,• 1' ig -# 
Mallm,nde-,Idil.JI.Ir. Anirrle-* 00»orduci•orsrumai:,5 
Ige, Cal- .g•w•li'.1,1.0 
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Simple• i.Ii * *. s- i., 0, mi0,i 6,nipl. % I I P rA rier. Ind ba- w 16 Jimple w. i.r/•1 Ewi¢eh o 6,• ,rid seeN 
2. v anove •e,ing an' 12Vrrlv „lier,m '/ ampb Sh.oud. •0 rai·,jw•b UD to n. Fl,nepilol s•,Irn plu# ail, •ackeis 
**•./Cal.rr''em 4Lrlam. Flbe•la•up/400'mr 
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algimenre....ran rmintlike ver•predingin •ainmerkin' nerm prn.·N . i •r,ntinld;Kirthi,TMa•n.hi. haia pnr•iderablehearini,on 
en dit het '1, aai•,ienlikrilil•verking i,p .LAUele prel•las•e 

Vir 'IKein[·ne :irrillriphr .Airilik IN ,]w W./.m in]LE:til R or,r dit· Fir .mrol pmer!081 L. it.. invinient !0•]w Information an the 
prest.sle v.n '11 monie.Ing Me' 'n ... e pre.... e a• dir loreen 1. lbrm.ce of a I antirn nf known disl rib ition wher ir..tall# r 

lum«'n heRnndere i•i,%*p-eguit 4nde• pad ge•n,tanter woru '[.roprn,1/•rnine..trillir....hs,f rand [ni,sep0//'trchrieol 
In 'n #illike ..irge wer91,0 31/ de C]E me'.•de#· wr d.e ['un iet,irl •hr C ]E. *uK,qt meth ids I dnla preaertalion hY the lartern 
1.-lng•enwr,[ilrvi'Ir,}IT,irlinin'/1/1 rill....vnrmaanteb•ed inantifuriuwk.th™pul·poge .nial)uair•rgraphi•AL Nrm Analier 
n Al·errali™ 1.1.0, ward hier wor'.e[ w. de ]),INdilre lilli • Inchild 11 here :impreed which may »Inplif, 1]]e prncedure both 
wei cle ver'. gardil• li fl p ..la•le·nnrwerper .n ver,:emak Ik fur I he m,inufil.'urer end fir Ihe ingtallatic,· designer 

Die hererKin,(9 op spngiering me, verwy,ing na padhreedie f,iuaa' 'Che Linu™.4 *.r ••al,•r, tntherid widthin meel lh• T• 
die wreL./4 . T.ia e rn Ina•lumina!•1ie eenv(•migheid te *omi Kili,remen. t.:· fiverall And ],ingll'Idit™ IJminance inifoimil• at n 
kan ger/·1•111 ! - delp 'n ./= v 1/ die line In r.lur b ulled,uk given .!Lind,ird irrailemen iritil,1 10 <•imle'lon.y Ind.'ted by I 
wnrd Hierrili' •ing••m ill vill inepl n,1 fip ']i en:el,tant'ni gting VII rlia,In id Ihe t>pe ...rn ir Fig 8 This d .•lim applies m a ..le· 
.le minirril./ mr' ver.[irei'ing"im./ F.ur lip n.dopperviak ride ar•nprmenr if lunrrms with d,-mit rm- ns Fi, 1 ©n ty]* M 1 
van lipe IN '11 .1*inder ike diagrarn word v.r elke inrigtm, 011 1,•Ir rind glirfm p A i•par; i, din:ilim Is n!·i••ar, 4•r ench diffrrent • 
ii,141<1 •1•fro•• verel• ratige,neti, 21nd ftor en,h hype.•! rad .urface, Rin•·e ihe•pae,ngend 

Aailen die .1.i »in• en »adbned' in vee[vouce un die mil riael wi:11 h +ire i·witc0trd i,1 1,11,1, iples .r 1]•e nic ilinnK hei,rht (h), for 
lee•h*te Ih) tilipdruk wiwd. !,al di0 gen, ddelde padlummanlie ur ar' •racin*'width rivifi Ihe A•™ Ind lum,innee wil, . prnpor· 
einge *rinK/hr«ti ·rrlifi•,cli,1% rweed,v wees aar. die lamp i .... Ih· Irwrn i,i.ill m |ilinens .0 ./din,rfqr|v 1>•prir#In.n| M 
1-rlngi'illimenIO;enningekee• averedlgaanh' V.rinstal.asie hl Fri ing.!1'[lin de•ign L¢ i../.eDien, to ./.*ice a f.*i./.e 
in twerp li dil ?r·ririli/ [n a I iLminanmle-indek9 'n te Iner .al 2,1>K lb 

Inriex f>) eou. I, fu '®OL IiI wherE· 1, is the rE (11.ired averligi' r./ .ur 
anrl- 1000•., v.,ilirT.dipieremegem'll·]di pdoppal/Ju inilian· 
410,9 1.i, L'll]MIJU,TW, Ir Flgili./1.11/1/ qie·ilark/ron·Ine*bvdlediagraingevreg In Fill nun'Inan,·i•Indr,J ri n·r„hnvebeeni]IMNit. 

Aediagren'r 4•al .r n heifindere lamp en monteerh•logte die ID!/11'linrtio],r ampandmounon,K Mghlthe vere,blespabiering 
or, die vereisie Kemiddrlde lurninaulie prwile a op ·n .,reing cnn ne quickly /]nliwd I required .Rewe padbreed.te average 

wi, himinance n.ir hip,ia] lail %,•rd, AA d e wrvnardiger 'n width ]· reek» su.ke mi a mad m given a aeries i,I 96ch d.ag••mq dla,fratnme ,•ere 
- pr•du,et Inv the marillacurer, it w •u d be a simple matiei fur the in· ./.seer Ga] d t '11 0-nudige.ak vii die .stal|/sle·ontlerpri W-h 

I,ir,iltiang p li{!ei,N 'Ill le werk datilin fle.,Imer !,i -k lut a 1.uminAnie Index An ddecld 
i,m n en Ill./the ap .ie Ke•kikaLe uitle, .1, 
.]al] le tiwgial,0 le b..|i,Ll. in,i,Hi.ble Iramet,™ ficir the Irical .ind•tionQ 

Moortgel>Ir dingram'ni, vii •ieR,IMe montering M,mihIrein grams far Ihe Mame lan•ern . type R 4 road i.irtace ire op padppper,lak given L. 14,:s A. I 'r' 12 for ./.wirdin'Ruir' 'i... [en//ren*ekant· de AraKKered •·er*pring/•/+ and opposite 
•org/slrlde Inrigling>geliliri 1)10 111'r•n,mel'!w uilw[rkinj, daa.vanom die/Fek van 
Emailna Bfed ndie CIP•·u,delin, rhe efri·, ilf tevergr•:-Ii),Bindle•o·cande[8 incrraq. thr /*/ = Narrow 1, R.Ad J . I. 

Cl F ' I..,rle'lilrir. I,4 qhliwl n the r//candela diagram of FLE 1 1. i. dn,Mmni],F•,trl.qgel,]rriwlird wi>r,]]n Figuil.14vir'nenkeikanl 
inuiln,Iialindnr,penlill,ri],el?4 indlialed flir gptnor Diepi•&11+vanenigetwe a. lixle.ae /•rnnge·nr. e, type R.4 •u,face in F'ig 14 

Phe perbrin inr e d anv n·pe.1 Li•.hu dilt,inut.im € M, 4 depwied I tillveihpT'idin@ Ilan op die *•m nanged. word en verdere w*irbeehli· 
word in 11}i•wailind 

FIE--1•rn *irJ[,invew.i,ne|egemi·nfq,·ymen'ering• flirtnereN,Impl•»aeegwrninFi' 1,•andleFirecinven· 
mel fl,in.1,.emi Iaedr"trilim]an ill' idflan'ems. lin,:Thmw n,id A..Il'*.ead. wilhlow pe vii la,K va hragle en gemiddelde Arek get ium 

F n . 17 1,•in .• Iirr·MINic pr[·•reg)(1],Illrimrs Fig 1.- herrfrbrn™n•/,01.'i"Jil,WA] vili, tipi- 9,nnlerings mel 'n ags.le 
mediaan·,81!Aedn.k·nolriwnlampegebru.k-diehoofs,rallisteen Medh.inli•,itern.withlliwple.i!,re•diumlampq theirainoenmRb, :i 

•16: direcird 'r•r•ter#al •n e]£«In' „f 48•. hi)ek vat,484 dwtlrng€rg 
The Die belip e...... b./le word in die... Rode ge.... u>nippi if Effe·rlive Widib 1, i.sed in the Britiqh Code whLch dll Ink,•9,1,1,111,•Ii,nlhei,vrrhang:,fal,in#rrnAvi•rlhr filrilagiwn> lis neem die orrham, van 'n r. inre,ing i,lif die pad en berekening. ili 'ini•] a. [,]1•,ws DI· -,I .i i• VOIK g..11Wer 

In,igting Arningemi·nr 
Mid,·el Cerlrill 
F.nRel•ai•"il'i-.lirng Minde·•ice 'ir,la.*d 
'*r•rirK. ri•Id ,)]4,4 Mite 
E•rk,ie.vo b.•dir Elfrei,- Widtn 
Prcl ire!.(It' *i:·euliv *h 

Cni•inKewn¥ wimh min,•s ove•an' 
Pidl•reedte n• n•,9 twee keep .rrinlewny wi,]th mintls 'wice riv€r'nrK 
d e :ir*hair: 

Dii kan rinlill weeswf nnrer'n pi,cl effeM. ie b,ed:s om die verei•te IL inA· be i,·wfui when a mad is a [ill[e '.c (i wide *lin lhe re 
mirimilin eo•vorinigheld•verhiludingle ve•kry M daargier. 0 orhang i B .iLi•a n inimin :ive'll liniffitin ly Inlic I I ,uvrn nrrankr/·n 
nle Die i,»,PrinK nni dir ··ereL•te g•m.tldelde [umina. e le woongien. Ihere i. 1/,Mr.,in® 'I'he *pering ir· ;,rL•,•r n re«Jire,1 overag, 

luln d•n die vaepailike •1•grorm bernal ward vir die werklike breedte lum.nana ean he d'le•mined fri>m the'pprilrialedwagmar f f rhe ar· 
VAJ, die pad en 'n ourhmiwon mke.lik nie h k.•M van die ¢oorGIene 1.,a' width iii' ihi i,marewav and iiI werhung profer.]v• lir,1 - 
in,inteerh,re nor.kn, nic [i, ree",4 f n 'heid Ral be•red' f,Bnd weet.a:, ieeding ile 44.,Mer m d·e mi,Inill•g h•i, providerl The •mirmily 
11,0 -ull•nic/ff•kilew, 1•rirdir nic (Lir gren.]vn op die diagram •>r u·]11 be •ali4faclon· i f the re.illtant Flfed,w \Vidih di•s niN ,·U!{·P• 1/ 

la·'ge. rn h'/di., I. dill/mm' .1. wel.ver'preil.•'Dri•.pen Sinil '11/i=/ i. t. kind re,ale lo given fiwm, of h..ribu 
geliern eer,le ka.uNe ins!,appe •·an Ille padoppe.ak met inekaa, m t,Lil, alld defined rellea ng properiew M (he imld g irfare. the> c·m be 
vi rl, Iici bri ng k, Ti h ,]le. mcien nodig, deur ,>nlifhn I. Ii,te i ebe Re ier! lied by independent le.TR •f r.tired The ne,wil rei.Ii•/lihin,ned 
•er!.1,•evr *Ird. Die werklike rebulrAte waL verki, wi>rd. ,al ailtil,]r!111 alte- nst•lalion will,of=rae varywithehang,!Ninth•nailr riffie 
ws,el meT ver.nderinge in die laid .8/ d r ./.>per/ak DI.• ge I. Milrface 1, ha, been Mhew, thni urn<nance •i rmcirlits fin. 8 4rv 
ti,i.ladielum,nal•iekill.....i-'narni:'ad....l//6 locrd. iold •Ai.1.·Bee •an -v I .•....the i·nuill.ve,1, M $.d 
h.fl ,%n' 7 jaar.n wigl· on gevii '1 k kn' •aarch wat vir 'n..we *4eqi,e,ir ],· •·aluos deAL.ed mr 1• mv..peaf r nd . irfar,• i nn he 
„pe p*ici>,)enlakmu·prp m ./ *Ir veldtooe beve•tig woid•6 'Lil•Annal' 17, field t..i•11], .Ipnlerviceonndi:ion•a.•minr 
tle...dies/(de L rher[E ./inmendatu>nilie-rq,ile,rdlrim•.frLim requirrm/ntq 

1},6 ('1/, nanbew: i' 73' :m m n mum ereiNie:, v.r dme pad Ii,r i> zinid K,irfaie• aDd it i:.i•Lisiderer. Ihi,t ;, *11,1·.i fica•, cnntribul,im 
%*/ •di' w•ird dflt '11 •Lat•,lenl.ke I.*. ·,Dt •/ Ii, Iral. •afet> Ill '10 he ..1/.1,0/ined 'inder advolise we0ther can 
lucb'eib## ilk' wier :wal€ Weer'[I'glide bewerksterig/' WL>rd 

..•rd.. viri:*tat 'n lr>, f,]r bl..r...vormi#heid•mi At pre.rnt i[ i: Nu.i wied ·hul 'iri livern|| |Limin'incr lir» mit' 4. I 
Inin4ten. 0.2 vir nau toe,Tande 'i· retlrlikeleiken M, mairdiew,rk ganul 1.1 0,2 flit w. corrlit lin• 12. a rri'si,n,lhle targri. ]•ur w•k i, •;,ill 
iii,n,„irtim/,kikier„•Irm/„dew/vind Inhierdieverhendi,•nbe. pm,©edingri,delerniL..0..melhodameagurer..1 1.hli con 
langrike J·ukmrd•twarniter!16'ree|madrno n.•pieel,ippenlanadie -ri,in an in,pirian, f.!,r h *1 -rn liKI ,• r..ted reg,]1«ily 
-• ,4 weerWANs wird. 1, tile lurninall,]e hi die kant•punt tr•.i:i ' ipecii]Ar*u-face·, Aeevell,irilil i},!•rve Th.oilminance•t the 
nireuered,irqnde illimi,atilieaf flic inien.iteit nie mAHr wei aan p,un, 0, In, clence M lim pri,pi nfirill| 1, ihe ill,]rrirnnee or inenAL'. 
dipluninansle vandiet/(imering,/|.ron Dil kangeverifieer->id bit "le lumin.nee iii [he lan.rn r... ../ Th. ranlic 1-fled 
dolly in nat wer' 1, 1,1,1.Aile 'e f,ndrr,oek'al brimne mel |82 intrin I rxin.irl... in .e·/ I·e'ther. n. in/lal[Ath•n ,]4,1/ 4/urce: / 1•,/ in· 
4ke 1- 11. ng,0 4„I• hu,Nfilw"a,nhir if 1Gedrek·•atrium.0mpe ge· 1,11... lumin/ni·e, ./ L. Jbilar hireicin: irlow 1//M.ur.dium 
1..k en il,1 ¢0 wrgelik nle 'n initallaile •vat . u br,inne ihet ·n 114* 1•11», •n<,•i•paiwoli •it•l.• m*,hulin•ing .ma•,inircEaniMRh 
lum nan,le Jn mi illeririr· me n lac nitwi pper.lak Kebruik Die -1 Ii,in,nana fri I,int©rr' li•k la 11•het' arr. The dive-ly if 
/1. i I ili lu rn in •n4, e wamie ( ! i.' pad 'in' 1, sal nl e, 1 aas,len©emde in · hlinnan„ .lien [heliarli• wel •Ill hei ingi.inlih·KreaterwiA the 
I ill'.le linlienlik griti - w™·. hiew[·1 die .middelle lummal.. rn I'llorin./all'Lini liighlheaveragelurn,naw•nd div,·ri... 

11!mi='.ree:,kil vir alhel Ini·.3!1a4•* in drile wrer •™1rq# • 1/ 4 ni,Li in hni• i]™h]Ii!.1. In flrv weaihir h i. imill. Ine 18 
w[·A 1)11 LIli[·lii!•Frlk i,in n, 1,[·irfd,it,ilp™ieni•ke varia»ie• •n die •ard 
uin '. 1.dilppervlak woorkiniweer™terkeersit"ll.le. 1%.bla,r -1 d.le on li irlini. wrilr deprimi.Iri il n•pil.inieN q«ace dre-'ig ard 
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•Thed. herbedel,king en wra,iderende weatci.•. 'Jr 1. **enlher ounditi,inN F,iring181|nli,m Ilr•Im the deri,imi mLIM 
italla,ie·,ir,[•prp Inoet die be.[i•sin* by die Operbare Vel]01]1• r- wAh [Iw Fill'h¢ liA·huing .,Innri·' i•inilirne[1 q. m wh•t 
i,werhrid herub our watter toelat.ng wr on,uninge tae,•ande gemwlak al l iw i e 41(,i,14 li€ 4»de fur Lt], fa ·, uri•1)|e r,%. hi n.. Si m |0 r i·{ ·i 
nnort wxud Socirtgelykr ••orwe,ing geld onk bY die cipgtel van 'n lidern.:. alsnappi> indrawng 'P ' Na·-814/Ii'flarlice 
Naxinale Oeb.UiK,k,/e Bali: ly. & re€ in.niendation• of aix de wauld 4e aimed at achi. 

Bame. moet die Ranbe[Hil:Ji van ·I knd€ daarn'geMK weefL,un de iii:ihi [' ] E ,·ri[eriA :ifqi alli•i·.dry we,1/48"adligini,Acrol.n•lhe 
ClE·gehallekriteria m drie weir Te .reik met itiNgneming -1 die 
vi•rrn val• die hgverhpreidi• in verhoudinE 101 0€NprA,fil•r•r 1,]W. 104·, illid # rr, pnale depre,inlien fn.Ii f Lit|d 1)eilll,iwed in ar•Il· 
pad,Nipenlak en ·1' t•ie•••ike depres.a,ief•kU>r kan dan t•geloal ing•(Ruih•Nifaverairer. lu•ninan,e ]Iwill'Npprei'iledth•lif 
word •r#an dle gemiddelde padlumin•n•ie M ierK,• Dit th/lin 14 id/1./.and ria• ul't' 1,1. mil•q,Inli •initi:•mit, I. ap 
ni•¢ I. ef word d. .die Arense ....ier.ngen]•Adbreedle.ir vii pr,in. hi,rl, ihr •44,1 In a• lil,ph i, h[· Linwil i·,ft,i'1(]I·v wien indill,}n4 
doende eenvorm,Rheld herei. 4.0,11 die re. Ille heel mo,intlik [9 arr Imfavi,ilmhled.,•torxlranc•,•Acln™,rvindthecontri'[litihc 
be,redi,tend gal »e• •an•er in-andE iner.til• ia w©eng Ek=prni [whting de*ner 8nd reawn,™ble Arener,u• plinpi,11,0 i4 thereenre 
t•kpire wal buded e },ehverun dle verlw,Jn•gli•rwerl•ris rn rr•i'lik dewirn.le Aw regard•di.ain filanddighili[> glare. lince'.e .tie 
ri,Ja.p bep[allin' 16 dll wel]Lk .>ver dit Ingemal> el (inKe.. 'rin,Kicirli:vintilenu·,111./ Sperifii, 1.antrm indek, t,er,•11 1,ri 
he•d•k,(tering ••ingnan. alinge• el h.,1., 101 4, pot male diuf di€ trn, I Ii, t./imher, I. ..ihliti,ing in thi LinF Threw ratel,4,r' I 
Spe'ilieke M' i•teringi.lidek: IMMI, lie 'ti.d w ird, Mal daM n lip thr nr·w CIE .|214!C••Cpililn (11,1 ean he· 1!M['d li) i,burn/ [1,e rfrrim 
.rking./ die -1/1 h.erspreLdwlgh in die Ing v.]hoD./.1,al, gurie inonrW u, tie. i f (:lare Iril'tri I Mork 16) iind ThreNhel' Mmmeni 
vail die miwe CIR , de[Jil' wee• wai gebruik kin w=d oindieaanbe· 11, The :| 1 LI A Ii.,4.·n| i,rnpro,4 thr l/nl[•In biL! ihi vulue i 1 G 
vo.e waarde* un Skitterk,in, rote (G, en Drumpelinkremenr inD te A,•nd. I.,i lip,in ilie in.lnlinli n pr,irrfrirn i,i 11.inail<,e m..unt ng 
verl,r>. i),e SM] r, 'Il fil,le·,0 010,1.kap Van dle monter,ng maar die hrigh! III :].:ing hy le thrm, I 
waarde val G woid vilge# die.4..e £0.mule deurdic ing][Ii'. ... lili 6/ 1.. Illingh -1. 6, p 
Ikilimr [unlin,11'Le. 'leerhoole en plasierlng bepal 
(1 - 9MI + il A71,% 14,41 Ing hi - 1,48 Iii: where h i. (he miut......9.i/<.spr.·lili level ilaken 84 r 
waa, 11 die mon»erl* lie waarnemer Ne ix,Kh,x•#te (gew,fin Ill 1,5]n rihove • ht· nuld si.r"ac e) and p 1,1 (he number i, r 1 antoms per 

ki•fim.In a, 1..5 .geneemi ./ pdjek·Dial m<inte,ir., perk'lin./'III 
& ./iv#lenle hluierlurninanle.1 -iNI he.!Ker 'lf I WHIr The equ™Glerl wilingli,min80•• H y'liscal'Lilriled f iran A-rl 

nerning,punt n kwaR van dw padbriedle van nabylam af en dic im tifin i. ai,ine quarler ir' a rigi -dlh Irrim Ihi, neor „i• and dic 
werkLng va• Tn-lrnngl, aan albei kante m• in •1,9•111: efecle·]Anle·•.0/bal/de•./.The./.inli/·o,unt Ii.val"LI ki·nee• 

therefore i• nNider«> inllueneed hi· 1 hr i:.1/ Inl i,in Ke. metr• And 'hi 
IMe waaree van I,V wi>rd du* aan•lenhk deu• dir inq,alill, inrir Inre•hi,Id in¢•r•».91 (Tll wi 1 be ne•A' in•·•h• pmponkina m ihe 

11!minan•r tingen die drumpelinkremenl DI) heinyli•ed •- en Bal hyna ri•d *(e ima 

keord ewer. g wee, aan dle .dappe. akli mini,IiI 11 h.' blen :I.e:,cd t..I In. f fin'rac prni'.di,r eliphalis : 1 ke v 
1. R -rgeatel dat vir kontfakpri,hrduresnndnlk m ionilik Iii op mon· he plic# imfin Inmern Tr.6 rmancr. whirf i J n be jer:fled -/her 

terin,w·•rogiaNw .le ial word, wai gev•ifie. kal w,r,1 prilip! 114 i. Iia·• i.fw iri.Inllanmi perthrm0ner whi, h wi,•I[,1 be 'Iribietl.e •d 
•tallaMiepre.ta•Jet•nui 'nnbjekliewein nie'n.trongrwreedrid.rir 'Dil ni t 11 r*1 irfitilipir [·nt b. I hn alsfi h,•rr prrip,D,e• [ha• about eignl 
14 'lk w.ir.•101 d. Ingevier ..1 tip. I.vert..... wm ,•p dir Ii. '11 i„•11 dil*,1,L,11(,Tl.le edled (in the bL 'f th,·C] E '18.•,tra 

grnnd// van die (Il inde[ing im• •be ge,ne• w./ ric n£,qle .,in .Ir i•t mnikl Tr ni•f 1%· if reqi, iremenl,4 * *r I ludiclim• 
el•le·:.al 'eken I. 'r oiriseplk,]Tidige k-•li•.1 rn,1, nit' .,1 .wink b,|Fi 'll,11 W€Ill|f• [/'rln•r A £ (,Ir Ipl h fh' lrU,|11|•1(101! 1•14),noly in . ev/lied 
reheple vir .nsta.las.,·Inri,ailigN vir n gebri. ik•,idp le n•wihkel 
sfmcler om ARn•-hke •,Aria•ie, ir -JAe p•la•e m te voer• Mdil i,1,0,111.rf,irindnee 14 Wrirk In thils Mul,ica IN 'll ·.[.leding iii thi 
hilidige pnigram van die (·IE ·homae• word caa n,4 met d c wirk In eurl•,4 r,nfninme al :he CIR ennimitree The *.4 been ex 

dieverbandvoartgeiman 'le,ledagtebuit»preekdal'nreAepsirhe| p-ed Ihor / 'apr +Im inal ir Intill/> imill inae i k/•Im 

nnivdigmagwee• toidai tneer™:rdie'i.der!,e verhi•udi.•·nn •p. ah"The inlr• relarifin m t,r roerimmended qi,/. criteria. (51 For 
annbevole kri,eria ]>rkend 2 [. is *i,1rt*ed reedw aanduiding' exiin'.pr. the'el.*ncevidentelhar imil»min, i.a•,(rea•er 
d,11 •envor·nigheid lielanirri'r 16. die gemidde[de waar•e van .d 
uppenlaklumil. Le' Dna, sal sekerlik ivdenq d•e voIKen<le vier innr '1 here will lid':Ii, lir nvir. Inli#furn.[·Il In ·his firld ./. th' 
.eer liN deu· die CIE·de.kond,geN op hierdie •·eld Kewerp wnid (' 1 K e..1. ifi,ringlhr nexl...ear 

I dit i.,K4/d .„•t di, erken I. /t ae ./le n..aqi,mnle ]n ihe meul.In,r i ini,41 be at·knawlrligril (hilt the new inlern•. 
aanb-lingx 'r et• verdering LI, die tegniek •n slrantwrigting Men tionil ·eci,Inrnenda ifin40,n„liTI,en rwuor,1,1,Jini L n thrlechn quenf 
dat dit .Le waardevi>1 Mal wees om verkee,Ive 11,·held an, dic hrle r,uad likhum, 971(1 will he if gr- I llin [ir imiting [rallii •alch 
w+reid te 1*voider ]).r i. ni,u Wrdw verl glinim•nKeniur, imair • ¢ wi,il:hriw the w,irld 1• rom'in' 1' r liM+Iing i ligir./. t© iron nul [he 
me•e :.eme u.1 (e .ti™K en di, in pra.iee Ierme nn' te .T ieihid„,1 pri'blent. And 'rnii,·liti· Arm into pri,(t eal ·€Fmm. 

BYI.AAC APPINIT' 1 

Die € 12 i:•deling van ligveripreiding [he ('I F ( 11,0, f.ration of Light Digirm,•i ion. 
. Sla•hoogle rn Thrnw: 
])1' i,h·-LI•u,h..m....1./•indie lt[•f· VenikA]' pool· [brele'alliing,lhel>rain•Lent'·....'riripal-icalpoiarrurw. 
.iri,r,irl 
Ki• ./Ir' 0 1 60 .1/r·, I'lin- 0 60 
' en•,/h./. / tussen 60 en 70° 1..dia,e Thrii, e between 60 md 70 
*$,1. 0 70 1,"I•JJ'I I.. 0 70 

0 '... (2) Apmul 
Dic inkhn-hi•k nie[ die .fwar[Me vert'k•le 89 vnn dir mimter,i]K 
met n viak wai (he 1,*bri•n he·al en parallel met die Iiadai i• en die 14 .1.Mr uin[Hi, ir.,c L|.1,•111 li 11•• rt,•r| iMT,i ll| with 110 -·l re. .. 
hundel• 1. In> 

Imal ./ k 0 45 Narn u €,irral O 45 

{linJddllde 'Irek ¢ tussen 45 J en 55 AierANI *d ¢ between 45" and 55 
Brp r Mrri·k 0 55° 0 55' 

. 11-1-·r (·4) .,ntrol 

D,( s].41,1/••lering•inde' -d deur d. •IMende f„,in,ie [!L 'll.fiL lanierninde. definedb' the lamula 

KM! 11.•4 - 3.31 I•,i, 1• + 1,1 il['11 6,ila"• h l .1 1 ,84 ·' M 1. g 1,1!, I!,1,„ I ./ .3 -0 l. |00 |Mili 88 + 
rH k 6. + 1.2-0 F 1 I I.' F 

wi,irl. rn I. dir·inien.Iiait by n ele-le van *Pen•8'nadie-r· whee . .ind 188 are irect.41 i'K 1]t ' Ind . /1, vl,li I toward. 
neine in n vertik•le dA* parallel me[ dio *a. F i• die & .erverinverlic/lphmeT,nplilloll,ihmadali' F.the· fl'lld 

mer•lek wn die 1. minitering wai rein 'n elivail• „In 76' in h•crd e ar,•a' iii,he Inriern virwed A[ an el./ lin i 1 -•= In Ihil phin• 
1111 0 1,n wil 

e 

prrkir .-er SLI 2 •,•i•u*I (.mr•.I SLK 2 
K '1,1/ beheer SLI tus5en 2 en 4 /,re.I,1 [·,nlit, 1 SLI between 2 and 4 
3 

r€ 11#w Mwer SLI 4 Tdr Cill SLI. 4 

•1. blindel ./1 ./filliver $ dle .alled' hilek wHI 1/ di' litam' 
r.-· midde/1114 ,·an dil milriti•ring i•nderJU)an Inid wAT (lie 
in+Lmum i l-,le.1 en A] die •n,0nsite1te grole. aB err 'an dle 
makhi,numbevin 
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Mr J.Grundi'AM]lare,·Mr Pre,ident frumthellitute..... I.,1111 '- ••h rrimpull- but there i c• much -]Fk inv©]ved 11/lesB 
i. *•r.,f S A l ail n,ked ir. con,ev g•i, d W.hes ti] .ur A•su I ri'd v.i,N 'irfra ll ile;idi w• raight .... .. con,3./ t>pe of 
•i,in HevI'l l d ihai Mr Pr-dent J ...0 1/. i..· be some ond . rvii' :Ini' 4, im Then vou ., hend• ind Junciton, and t,ingM 
prn,blecrinfuspinre.rilligtheCID I.••uldexplainihaiCIE 12/2• ike 6, one haN to win one's practleal knowledi:e fur sigh. J. ,('lunii q.le I 4.7./.hle ' 'Limentairin tn 'he ..•se' fil Mr Wi,i•1 ird wrne £ n,]i[·ri,•/ wil> ii'd,inir Lt •• far more •atiu,/,0.w) I shotild 
p.,per 'At liar [ did,0./ a shoM .'Lm,na. orihe draft all the lech magine Mr Knit 1,•de a ShggeSIion cr made the colilmen¢ that JL 
n,[•ill repi.F™ ihrt were invilved and thi faci thal i learn or inter wriLIc be more •lilable i... 12 werearodeof practicelfil,lid 
nimrinal experts have ... 4 ve.....dyin' th// Imp<.ant Mobjeot a eli valhow i, 4, aiohandrol ..ell voillher€sults. Wel.'hi:.4 ib 
R[}ad Ligh,ing Therefi•re.al M• H•rtilt,Mgilingtoduth,hrn.ornink i. iou+ «vnliwillapprecie,iheinte:•tion,i•rtgtellyouhowtaolt 
14, Iriven * I»frundi.wn asit wer€i)[lhe ir.•licatioaE<€ eli 22 1.1 'Lt to •l m. (he ie«(• thal wuu' be a.*le.In U un· can 
reKnrd 'or,ad Lighting* cer.:npr,Nple. =happliesti; thede ind k ni.114 appeAr thal a great deal of this work w il fall upin the 
qign and deveb pnwn, id lighting N» ne' wee• I the SANCI I ii iesigner(, 0,11| mMUfachirer, 1,1 mac .ighling 1* rnM und pre vir,Jhly #Fr•nce he w.1] .air deal with CIE 12/2 but in this cahe. will Ideal * i an p IbliAh their p lar curven •nd . eandella d .] am I nd l hey 
ing w [h i .:n whai vii might like t. term a ....g enMIneerhpwint -e gl ile qimple W u. Now ihe prob],m .K for the manuf,),turer tu 
'vlew Thal ./ regard laille del.im, devE,/01[ and .nanufaolure ire4ent 9,ni|Inr clat• which i:ar. be eQuall, Ce,1'lled by iudependeil 
id'h€eq.·inen, wh.h/re/'.• ./ClE 1/2 .f,pe!.ave'llile 1•41• i: l ih requiled Wp hHve n mari, •slorn at Ihe British Slandard 
/]re / I.t IQ pro*d ill cenne/Lini With Ih.4 nialterand ha•ing-d n61'11,11[,1, flir Inf pribrriance of main mad antern,; •96 anv 

tfuir CIE 192 •84 bull, lip bv inrern'i-] -per• lit whum Mr liar nani,Ac·lure• h. te ./.1 thele antern• tri Ibe ......ard 
till w,wane. T hopelhedi»cu. on. wili I. inter'.. idon i thinkwe *•r. nndigel aier,ified tent Imm them too }laint,unmark and 
*houid give in i A]i purpesalinf theGe Internarlii,ialexper™h i, 1 [linik h,K fifcoi,FAI' f*[ifthelhjects,:imy' ..:ti•inwil: /at tille.>u[ dbe 
w:-,Litda[• be ju.widlfe them'hetred' wherethis: dueand if limi• 11,1 thr 9,4ual •bual .mpertle• [4 luninniee and uriformily and 
there M any crit»m thrn I think weMhni,!d a!,1/ /1.eni kni,w wh. 1,1 ine.]v Ihe ph>Nai properne. 01' candle p<•Er Intenslt> 11 
-inrheke?,hli'·i)•SA Ihirk €0•enl!-el.IhavegrearpleaKurell umi,innee The compariJ,on i>f -1 belweer. hi,Ih maMt lighting and 
inlrildi iin• 1,i vi•il inv en][eogu• M• Hart,]1 -entlinill nowthere./.Iquite' DioiwerkbeinKpe„ued.inlh.5 

Drne tion ni • nriou. -et.is in [ne United Kilicd,im. The capital 34.11. law],nwood I Ric hord, Ba>) Mr Prexident ill •••wi,im/he ihi· . [il Ii]1 i i.,illaGia 0 'i' gav 'bling'mow• wav, appear&t<,w.' cli•i in • »h 41 refer t. Ihe la,1 ps.ragrai• .n Mr Hartil] • ]inter. Iii si,inewhat highert/n aconve,linnR[ic/me but there isevicince 
nnirel,· i .. 4(. fult .] liMit.ve facts /1 gfi nn, ihat L. t.ie kinK "r the Nt re·nall fur ihe ligling engineer to ..# i. i.·hnica Irii•lenance L. / ..cm/lam. ./d ge'eral ariention eou d be 
prilnlemi •Ad [•AnNIale them ink, prActical terms.' t,qtified r.r the dv.ng M ·hole M Id be Ju,lified One of (he 0reat ad· 1 601/ve [hi ihi' 4,aienent .mis' the minner in which Mr ·uwAges„fh,Khnia·,t Rafti.1 . *uied ighlinEri•,]fu'lirse+E,lyou•anpu•eurn,- to •Mve whal U hed,rnin: an mt,eal,inwv .( r€ i• ,ijill •i /1 put, And If vou hnve a varinble light di*tribulkin 
•imple)[ *u i]€ct and whNt h€ haiq• c 'tpably ...ed in hig ./1./.' f. •an adill• .a[ 1 0 *Llil th€ re.ult' Whi want bill -'r /1 thnt . 
rn'rn nuch with emwartionnl co umni, but when.ervwing high man, In Weareindood for,u·i.k M· Hart.1],lhal vim hiwel,•nabletofind not,irwaw . /e••re-ofulle.v. vol,cando. uthei,il•wd» 
'hr ¢11- t.• vigil um h,re ir *ilh Afric·a 10 0ive . the henefit m vour I Pt,•in id lutfi On the fr,4, inst, Intirin I s]L wed ir' a *I de hot ennaerable kn,iwiedge, both the•.reliul and prllolienl. id CIE 12,9 61·> '•rmi'.td/ghi imm,linecene, fink. rewrvul.'11.whi hiwinav end i .*ing iiI pOl11ic ri'ad• 1 m ..de wil h ' de. le barrier . 1 I [ 1 he .av ./. t ., pe•rea ly 01'palili,1'tiniere.rinvourijap'wag.]ie i,irif•erv...Hitiw 1-ble li) mainN,In th- [•niern• • ·hev a• all mainted,in raisinK •nd •*It pre])Rred .1110% ki .n 0•t.Me HS .mport• deai. rame· indl,iwering'quipment-torn.*eand[-•th- c·hangelamps./. 
ter•-a•en realumiribiL,i-ti'ourl,ni)wir•an•,in'r·>tan,ling d end • toem, cleon ihem. without ewn ioning.¥ the ful la,!e, of the 
the de.i:n of niad I.Kktin,r 1. henieN Ind ,]f ihe bi'n•4[q if waing high litur... Theackialli. distribution frorhilill'll-now ma*t lighli•g«hemes ·1'here D, a queM•inn that i wauld like Mpu• tr limin thi .irn lar Rcheme 1 referred • hai lhe,railt }»im around 6% 
wiii Yii.,hnveshownanilinberifiechiqi,bwierrhyrhelighlingen I ful[ I, 8 multiple w" /tand.•d eut "lf •All'.4 %11•t'ble fur 10 or 
peer ial .or. resdilv cle•ormble 'he var[,Hi£L par,Imrierin nad ligh# ·) m heighi individim[1' 1/ ple ([E gkre fri·niLIn theinten,ntv al An•, inw cle.Un There 're Mtil| a 4,©ru,idern.le nurnber nt'·ime ,<ingliming i Mr Smir has waid. i, a ier' pred'imin;irt •it,•fil i.: ftirmula and 
call.'(ion• Im.Nary.arnweal/n :•.tinlim.... ....41,/ 1 I'vili haie,Ine lanlrin, ini:· 12,r heigh, wiTI• In·crlalninten*il¥©f . 'whate*ntaree.P ..inde'In *npi,wr<•9//Img.. w tl·enme inuhavegerilpt•gaySDr height Ailheoreura][•g(>1 1, Iner mildea'aili,ble t.. Jillhtinlen,ineers, (hepublic hi>dirgin ihe nte i. io, 0 lirne, the ntiriber of I,inlornl Weil tiat mear.. ihat ihe U K Ind U :(•. di' luu •e any ...Iles In hat,ing .. mnd. la lal nlen·IN i,f 8(r . Ilia N hipileri by 0 and vourd/'.fi[ ]Intern inallable ,•i ligh•i,g enginee•s in Houth Afrira·) n ihal iA. romel righ• don.... 1 be[,i. one .Sfill mich think 

I liNh I'J' li '. pOMP A VO[enl ....•"Mi HArtill ./d Ill 'fill ifi hlit Ihix -rl,w ..1 a ver, hi!(11 glrire n.irk hin it flne, ni t because ihe all inin i•. m 'h•nking Mr Harill .1, [he riditional wa¥ 'w•,f.c larter. 1/el-ellistn•/ an•i Tnqual*sa•d wht' .i.uhave 
hell'llit' pm:le.del,thm'la ver> 610./. inthri. unling Mr. .1 W Smit e:ABS : ./ Mr Hne·ill ha• " iclwd f. huh r. t 

ipill,ihi,ve i. 01).erver'' eye level Well ni,w. when voi, put 'hat in III: hl ing '191/ 4,4•· Mierewill. Ix nin,)1/9 ] wal' ril g!,gge' I hul l n igain b*k make hwhii,ii'· 1,Ki comeN vourk,larema•kiuid Qct,•rdingti]calculal,un•whi•h tinK IC,ni,mun] I" vinhle fine i f iu Id inereae tie 
ped, irien•t> ,1nd 1 WO, 1|, 11Ae tn» • 1,1 ge' .1 higher (NE Jilte 1:™rk w,¢h 9 angle perhill,9 -,3 Bil (|i'/ A f ,]In 041 1(• lanter Is .4 3[. r]J 

[4 m.li.virrven tuitirril-ha... A »ki'le int.,%111'imal .,rhe ih wi 'flill dr, uith allr' if,I'*& :n het¢h• ,3[thi).h the di• 
r hill, , e..1 1,2 •,me glare i imulngh- ihet t. In •t imixi-In,11 lerm in thiN'orruil- 

irin wh ch ki,c• rhe Imen'llvat AD' I R a legallie rer·nwhi•h meins .·!r. R. Fulm 10!mAN) Mr Hart,11 161, Smil * mer.noed rin· 
Fiartlw,rlarin·,ir• willd€ired™-16£in•iheA·I0• wil neea,e' he In: re 0,•.t b.wn imill/ant Th• N[PRin. A imtheir'. •i:9 
thei,ITe,wl,·At¢lf,Gl•cren,el. Thecneffirien,orihi•terml.motu,2·4 ir ..A h•ve fillind /01 In I A liv [980 we' 1 hnve ' Nh•irti,ge / 1 

d like 'he 3 ·lil and f [hink we Mhad'hange N 10 3, 1/ al licur.<3 (if nill,in 4,11.1 /·nrk€F' In •T•er •rird,% th•t we wil] hake w< .m i" 

0. P in Ihiq i•mi,irle,11 thrmul,1 iq Mfit ],INLible '•kiw I wan! ia c inTe•/ 4, I Ir/:mainlenan(f IMence'e'lie .i:endwtar'.1•>r,lgi'. . 

nat }>i· I.reti·InN the angle ©[ mAkimum i:,le,1•·Liv one will no, in· .i ial],· qualiriwd ··taff We lu,ve Kil if niready jind i• [8 i,ing ti, in 
i·rf·-r inten.11> nr eIKI•v . es Ilt /t inJeh [ 1•in• 1 ran /1¥ Ihni le,L,e •£ 1 09•lild I ke h, kil.iw aa tar a. Iligh r.i'„ Jighling 1. tr•,h erned 
Iinri 1 •i ld lililli• henp . Hnit,], view·:on it }*ial]. if wecrald I It 'iiI "i. i• pi,In' li• •,ift·[·I li• 'll.k >lil, 
1 ihilk le w. d m.le m[/orway Ii. btil' e•,iner'll/]1> liable b. the •r D.H. Fraer 'Urban; Mb .-on. are van •imple Mr Pie,L· ww „i huhm' Inllan(In;in,11 ....har woai':he,1,(rent ..13 for teni n.• 1,4 hnical hut we da hv, (11.- iIi' li, 114 nq w• Inlin,[.plil ri] I f •e I hink n hi,iti dw , ij:•1 .ou reea av•,Ial e tri UN 1•r. ]al i· •Mneer. regM rding th. -ifie•Ini, fur li Kht ing r ia. r all and [ cularly· h./ pn•,ure * dfurn I ihink ·herr • a future [of high imi• *indered 1•hether Mr Hnit 'll aiuh[ 1.,v 11• Thr Ari imi 1,4 in ren, m Ii] 11•heing fin ir,f,1(,rw.3. I would like ki hlive >®t cimmenli 'in t ·wl· Mr thile &11 that quer> ..i, the 'tific Fili,un economi.ally fLir lighti·,g ol 

ri, i,[wa . • hu m e . p,•in, 01 view. i,re• i mtiblv • if A reduet i•in in nf Mont 
ratei. mid ./hether •here'l In ev.•1,inli.m Ind whnt inc·inrl .[• Li,kin Mr P Har,111: ['he fir i questi.,1 1 lf,W /1, itov, 11©re i4 Iliri leN[l in int, an 'il' I. //rnining the limir.nie' levrel 4 tfuit are n.[ipted ,•1' mu>,11,·rprin•r,imm0N. Ii.qhe ii,1,08'r"i-ele.·hn,rn'rep•,fr.fir wiebt/·u•inil. Ja™!• fif -lwai• ThhIU w,0. 1 ,¢• '.irru., •ue i. J ! h rl !¢ i.d /1.- H 1 40 pu,» .4 1 [ 0.,-. I-> 

grea• cli·ta IN]e,impi,it·irrigrurnme»Air].111'ining Niad ligh, in#INAI Mr M•i·Kay ... Ph,vi'wial Admini.r. imul [ JI]gr hke m say Mr 
la[Ilin·, rif •1 kindhk Now ag 1 ·,re il, t. ft•*rn. i».h I lighung *dem w· h• ill,¢ linMhrd al ir,MIA,Intion iu ike Tvierhe. 
eni•Ineer dah, iu. w;,11 ifi do n,ni an,1 4,1 • tr,m])U'c P 1>rf,gramme would Hi,spil'[ which n. Ii' · '|tin:Nhi f r,•arlwilv 1]ill i, e,ins™ted of 28 High 
4 le'•..mnetime in 'ir..... I.I ., rrom which he MI[..n' Inn« and fiN fara,Ir'·menil>urih©.[·:iff./pi481•·IIi 
coidd p!4]• a •heine. N. hi wa• the'i}*a i./ 1//rn /[a pre.I 70° Thi. Wa9 :ilit ir el'.1,rel' ril. n·• ewn,inni, 1/.i' ]1 wai o,Kted 
1•L,ir 'hich ] i,Dplied in [hil mper itrd 'here ./. 11· lechn,ral rep,irt awain' th. el.,·eneli•. - heme and i Meludes a i.taili aniouni iif 
ni, 6. r,ther .LIKKE·xled way:, 1 proenan' d.1. which cari be u:ed 1,0 11]e Ar•W 'wav J..'•>]> Jantrri™·hai#/de•elopmet/,nke. cethole 
i......lia,pul>hcl#I.•%,le. Mvi#•i,Init...* Iternh wa I,e dIN.led ,1]Id .h n '/1 WLI he put i. Aeir r].e Al 
.ime,il'ihern, i rl•/ A ,;il ..1 rif irilrillnt f. ']ill •ue,i wirk•I fhe .,imen• [hei' Are 4er'ing 21 11*eful pUIX,Ne bo, 11,™ %1,0 N,heme 
ne•eMNar·•ni i],iwitthni i• wi•MNar¥th©nil ·eemhrnthe•=ar' Bui inbcon..eit w,iwir.Ad •heape' 1, i.•n,il•ndidwo•9•ven 
M uvirn>, ter, ·i•Kel illencalmi, 11 11 I freith#/ nte,hid Iha•e Ii], r. cheapir m rim It ' Biliq 'if high >re,wuri• 44,dium nnil Imern' 
,UW*11 perhip. minimi« Ihe wi,rwt,finh ih, min lake pla•e or n] i we l'fiu ;11 ihp irnnii·/ . nin'/ 1 lil 'hi,· 1 he fit™1,/br mr wili 
minimie .in· variall••n .,1 iht· forin™ thul[ wilulrl lie• hieabelv w..L|l Ir,•14 1/' 1,•14 .1. 'nm'.•e• t'llinl InCAL• '41•ited 
r,]711 81/liw k L,5*41 irtell •·111!v Cile I fil,|fi il' L •unw l'ill]J'I'plAr F,1• Tlink 'i,U 

AIM[ f CON"/ 110% 1441}( 141·'111. K M'Cr irri' 



Mr 19BUwLS.A P.Hartill: & F.an 'he unHHrd ..An=trd<=% been uirilre inut,n Great Britain whkh oventual]Y wil] na doubi Kiwe 
even tr,[irr roliab e evideni• bill the general evidence thrciughout the 

t ue thel ' high m.': requi,el kncutedge.ble m.inte.Ince bul on le world, in r,•unlrie, wh••have done ·hk i. ihat the•• iRad•finite»t 
'le./.dthere 'L]. bere[/tivel fewer mal' to llendto [thinkah'. #.,•f n verv c<in·:iderable ©rder, The othe• Nort of co.1 sav, or 
.reall>aque,tion b.' [dont feel m»e.ker..edtoanairrbe· eour46 nfrihl if you light roads voucanmake 9•ore ti ot ther . 
cli,Ic T d.inh k w thequal".0,/6.©ndili,Ill #hel'bour n vinur n.lt Init the. I• no real e,idence t• ./ho. much mi•re thry a:eu,ed 
enuniri' Mr Mci<ay Irentioned a ver¥ in fries* amplr [i r fi• Mr L.ynchi•[8011*liur>-er*/in,lofli'mA•linresidentialarei 
Ils,11,1 11Fh• ing sohemi hi• hul,1 •fine with high .:.1 wh.rh ful,1 ac t.18] 1 .Ihe thai where they •ave been ii,ed for lightin' ti•Wn'lip/in South 
'plived/,heeionomie,]0./.asimilare©nventifinal.hem. 1'. Af·]4,1 r.. .ve been dline primary fi,riealr.ty ria•,ins and hal been 
,em, trtereNted in hear 14 Mc. Fla*er, iugLificatuin foiligh·.iag madi 9.ho«gwhevaluable•n•tiet,•1 Li•gd1r.a,¥7•idenlin•ar* 
al/'1 We]I niow, thercisan,•ther.©tionof·he CIE•commendaIinne nin], re/'14/8¢itilaque,t.on,)! le,imet. If vouhave' ver, wide 
*TH Li comes .n ihe balk volum e naually. whieh ig entitled & co• s..e well t•uu (al pril),114> Ii'ht neall> with I ']gh ./st or t. i. 
berlefil of r,•ac li,fhting under varii,US fiwt,j• in.hich you could deade rath,r... I large numbl ./rili unms and if you are lightingil 
whethertht c©st 'll Jusillec. In. fact. the onl> Pointle one. 'le I .· aria wh,/ iN ndi«cen• ti) a reildential area wei] (han vii.,un b• care 
*blher]Erep>nadmi™this ·theon v pi.•tive•e1he4 ian ful cruil•i a theligh,ing uni™..iallv privenl extriuneou. 11'Xht iau•· 
buKefigilrogim *Ihe•vinginm»•aN·]di'nh Niniwehai,irn,hr inga wlirry'lilhe ke. r.ide,1, /r ].InchA]•limenti,mec theacWaI 
UK .....me.....vebeerearryingoutformal.yeal• i•J•ex· <a·/tal el/1 :. h / mIl,/4 ., 1/. re,1 with lattice Mler, No. ] have 
le[16ivi· Ii,liqTD •ind there is nov .'•iti·e eudence in ihe I'nilrd Ner:, high ma•t· made.11'Collrrele nfitell with internal •piral ,tairrai. 
W ngillim which lully rm•fies n ad 1·.gh•,Ag, The -aving from and •1 •r! ath],»In.Imelt bul what wemeanlw nmasttoda> im 
['lir//irn-•ngthell?tinglrilh€ 3[•nd/rd/f·heCIE•ofihe 'JnflnIiI quite .slim ·hingralherlixea•hip inastar'd even'.murlom 
Ii·he .... code, for th. matler ' s... 501, al tlir n e high nirls, ner·Ii nm be mure ihan 17 ' iwhalever tia· mean, 11, metem 
cilient, and that'* q.11·e n ri nNenative aoM cif figure. Wel], go much dilm.Teratihiba...18:>erir.gii,a.•ni,4, atihetopandth't·>pe 
abou .e:e ¥lry colvincilg 'tatiltilat eviden,:0 and . " b"lining I of mii,• "./. WorkK,ut veryinuh l.€i,flvlban an eq livalen. Jal· 
lillIre•lerlo,•i moneY out of thetre'Nrv fordili• roadbghting tice lower whi¢h Ls notio nlce to look at and takeB a [©·. more r•m. 
•rhf meN - a quite e•ten•ve length of nno(or wav li•tio0 have nou .,i L y,ju 

New in South Africa...5Oyears in Europe 

1„,I=4=1=Iq=14•=I-1,VI HOTWATER 

SYSTEMS 
Reliable economical & efficient-the choice of the experts 

Skiebel Eltron is famous for quality, lorage water h...Storage capacity from 5/ to 
advanced technoiogy and excellent service The 80/and suitable for one outlet re quirementk main plant is situated in Holzm indern. Germany. Boiling water heiters. Ideally suited for the home, Employing over 3500, Stiebel Eltion is one of the office " wonshop Also available in 10.20.30 
leadingmanulactureisof domesticappliances.)119!1 60/units for hospitals, hotels. canteensete, 
pre'llehot laters¢/laqeheatersntems STIEBEL Cont,nuousllowl / preE.'e waterh•o... 
ELTRON manufactures W pressure hot water STIEBEL ELTRON offeis you @complete range of . tenis lam 62 to 1 000/ storage capaciw A contir,unus flo•wate,heater' for homeand industry appliances are *able for either central or Conly with the perm'sion of Ihe local Eleclricity decentralisedinsiallation Nonpressure(push throuch) Departmentl, and dome"ic swimmin g.001'. 

Comfort with electricity 

1=jil=I =1=44=1 If /=I-livl Northcliff Plaza 
189 D.F. Malan Drive 
Northcliff 2195 

THE HOT WATER SPECIALISTS 1°•?rap 

WMED KONVENSIE VE RRIHI L.(,1, '] lf,76 t. 



AS U GELD 
STU-KRAG VRA. 

Dis nie speletjies om geld te soos by Nedbank, verdien u 
bela n le. Vandag nog minder as spaargeld saamgesteIde rente, 
voorheen. Want deesdae moet u en u belegging groei soveel 
geld inflasie kan hokslaan. vinniger.) 

Dus, voor u sommer in enige (iv) Word ek beskerm teen 'n 
spaarrekening gaan geld bel&, skielike daling In rentekoerse - 

via usell eers af en gaan ek baat as die koerse 
(i) Kry ek die hoogste weerklim? 

beskikbare rentekoers? (v) Kan ek geld trek as ek wil? 
(ii) Isdaardalk versteekte U sal vind Nedbank weet die 

finansi,Ble koste wat my beste raad met u spaargeld. Wat 
rentekoers verminder? u besondere behoefte ook al mag 

(i 11) Word my rekening maan- wees. En as u eers 'n Nedbanker 
deliks met die rente gekrediteer- is, sal u 'n Nedbanker bly. 
of net een keer per jaar? (As u 
maandeliks gekred,teer word Nedbank Beperk 
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4: Al'TON. r En/ RIFE 

Wr 1,·ru•'i'Uir7'r<4niall),ut.·,in•'B,u•SN:ik'i•eci••S6ul 
Wma Sirerhce -,atp<imo (iretdker SEd<i'te' Gmup; d u o, b.,rn 
li 'ir. ..dedac:trd. ...('cd,» d'«*Wel. M i....rd 
7"thfite' 41!dre4•indli»Qi,RUM«rn!•eKIer Aft«•un'ui,h 
Li"Mirc 'liber, '11·ini,iramManr'.4prt. beffilt•{me/P. 
nav i. ·in & Cr•l+.re i.14 uhee .r % ed M d,tribumn 
Nrd,N,le,Ir . Imi d /kujui N•i 'c 40, f.id in '97• c, J+ndu» 
Moamer/,ir.,mrbwi•oroadstibs,·qurnil· 6.come/402t,•r. Diatoi. a 

r,1 f W,er,W,VI•••rded:4,; • 6 J•pi,r••AW• M A• nri NSe» 
I I hix u,id· ii: C win, i :10,1 1, m hic/rn ('1.i Int ....r 

VACUUM CIRCUIT BREAKER VAKUUM-STROOMBREKER 
SWITCHGEAR SKAKELTUIG 

B¥ a. All·ro Ni C.Fing., F.LE.R. rFUR {:. Al·TON, C.Rng. F,LE.E. 

RIMMAR' OPROMMING 

[lir i.' /·1 1,·ile-d,4417rw]» hoth•,1 v•wilm inlerrlip-de=i Hierilie /1·f./[ hied 1, ™lir i. r 40-I de uniwerpvan v.ku.irn· 
an,1 iii tifir.morixi:'lion Inti, Mull•Nrniogillpmeni and [·i, LE]rr• lh' iii*rbioke.,1. f.,-'Ir,nlywing'fin-Ir in•lk/ell']gi(ierusti. el 
oper»mal requiremen™ In ihe fi f m nl (i inpAns,+ withilhrrl•n- wi verteriwind,1,/Jin{lie hed™fiver..Ii],diow.In van•prK,Nking· 
01'/inhglar. A.14/ 1, lin prile/1 a. ra·.wed t•/el.y d .iril. Tnel imder. irle'akelli],g. 1)8Ar wal n•xir•,igge.eevan <,br.,18*· 
1, >n Irm. b.h / 1 h© )/Ii' lill)ph Indind' ial ne,unrks, andil problem€ ir (]LI' h,1*ieNt/l•el, VAI '[iwel prival . Ii·,•e,]wid•net· 
i. hull' where .in'.impri,verne·•1* an be t.ade .n 'lb·41411'I weike en ilar·,r wi•rd 'Mange'•,A waar be·parnK' (Mi verl*tori/' in 
1,/" . Thr .... iherne m Ihe Pair, i. 111,1 m 6.2//V equip· .'14•.14ie ·uill'. tew·N'imbr.ng In wned le hooftemn iar. die re. 
Inent,hli d,•.ign,•rk Neurren. priweeding,in€(wip,ne/1 fi. 241,V r,ini i. 1.'11 I. !I,r·rl,9:ing 'll ri lur•·rpur·rk [1, ver}):,T,41 ·net fue 
and 3616' .*Irw m ·he tdraR are devel<,pe• ki •hou i.% p,-ble r,•lingun 24IA enEI.kV i. tnt• A.q• diegMnger.•imun,Ne •ndie 

/ m wiwil vi· m·. 1,€%*Ii' lim Kle n om 1 1'0 1 end'n'p ur dle t'*humni 
aan Iii •n 

1 [ INT....'CTION 1 u INIE,nING 

11 h.,4 14[·n kn,Iwli |lir .inc 40 ve.... O,10 ,•! the mial .rh nve I· . re,·d. •i}unt 40 laar lank bekend dal Ben van die mpes,Ettektie 
um* .Il mlerrili}Un. lin Ii. c raill s tr dri •1 1)v me/n• if rn,Walin wl• man,prE• i Tn 'n wiwie]*Diximh aan te anderbreek, 11, ilril .,1 deur w, ium ' nlike 4111 e•her n·/rruplerg there i. no .. in ·h[· rire. bil middel un ki:Miakle in ·Ii./killim le di,In In teen*Iling met allran· 
anhm•lilluilii,ur•hkh'rwae·Ht,ven·rapirtivaN'.·i.irren 'nkl' .· iinderlin·k.4 1. (laar grer ga, r, ilie booN JUF .. .log, melani 

d;imp wal hale i innig .en.er warne©, die /1//m ini lili ./] 
dieluit-]¢ *lron,(I, heitiee,ii,pen:n,[contact* Duringthela-Id'inde. wn' ']i hi,igs vi,or,[liare•erk.im,1 ngo:, nhaw vkinigewrli.ing 
hi,dh p ••r nrrupleri have b£ i n deve! *C[ Ind vacuum C Ircll [i um di·e.trie:e 4104/ ti,44./ die l,[Plaki·nde k,inial,te I, cliring 
1-ker. nre '•mnierrililh avall'' 1// *·antu•sare breim.& ('wdure./ d. Ifg,·li•e de•:a• is / ki........H ...,1,ke en 
inl-]™4 1111'•ri],1 oveli wide,ing *.in 4·akinli],41"in'hi©k.,lindleh/nd,·iverkr•KI)418• Hulvulip,ir|tin'I 

rE.£· le·4.' ./olopn ent it„cilurn irerrup,er: hE,Meen,realin [i.41 leeds Kniter w[,idende 8,1,101 gebr.,1/• wi)rd a] h,•e meerduid€]111 
mainlir,illrins Dii I .,1,-rihe ,•ntw.kki,ling • liu.ill, Ntri>,innhri >[rr .• il] tu·rl· 
.) Ii,i,}ile'in el"ta:wil-n,/.int.]hle,1-..•andinetall 

h i 92 nu gilile i, i ludled g..9 . i hni ' .11 lea 0,1,1 .1 n blu 
va, 11 m ilt n 11•i'.. .r€ below 1 1' 4 [/•r (min i f n .eury) 'imld ho 4£• le /•rki' 4,£/in le I.Jink on i. 1,1,1,1•*r . d.,1 " •rs-1/ 1,11 
*r/n'Iwil i' reri•,0 Ex,0£1,ii,: Ni vral lah,el' I rn i.·in 'i, (Ink v,In n ,(iIi 'h !(> 4 i iii {nini k. k, 

Ii) 10 0- lop i, MI nc . · 1/1 /, iu lli p-i. er . ...· met/ 1 w•pol r U, vii G l./. 'im J.·er ir, 2,1 imir grh,indliallf kan wird 
•u•11- 2 4.hle nri 'iwt, I' n lew unipe,0, %' '../hitiwnd I·igh· (bl lull ken[Hkle le [illiakel wal w q.le.,ame 'realdamp .iiI lal 
culirri Iin '11„ /,Ihin,r 1•r// 111'll WIA:el Lim 'ri lialuele be, g ti,1 i,IJ 11 pil,ir ai, pefe le dr,1 Fn 11·r 

ell'derly<t/%/ik,·.•.1•...r:•Ai,u-u,twi,•in ti vee' ie wlI 

SEE FIG 1 611 I / 6 1 

11[.1-ing,mini,Iltvi),cal.·tilini nr•rrupieri•.i. fuwn,/Fig Di• ..linG[elling hin ni,•ile•e Uuuit' i»,dirlirrkrT woid in fig 1 1 1 1' . enri I. I.·. 11 11.,1, ount,/1 / I fin u .Alec envel ipe ni I ..an i' annxitign Dil liesta*,1 '>tiwkkin•kbinlip likeranlia·id,/4 

in [1.pinihll|•,1,1..4/1,4 (loiLF:1,/dill "i ·11 dekine:lanl ·kwi'.•t•rlill,i !91 
dip ki,nia: Inr Kling wi)rd lk,ihke'lu (11·Lir n Ul·]nrve /1!111!,·k( rmi 'n 

V'.11·'.0 NONV ENS]E VE,klt/'INGE ME! [97{i bri 



•hield; which ·,eit•,rin• de h nill,in i,I VI,litulf Irfor' 14 1,& 111,•I '1114 veMul•i'Lii™ker·,1 -11 d.le Mirikile van '11 91>arn nK«rallcerdr•tri•,1 
en virki,·n diu ki,rulenerende ·tieta. v'n die k,inlnXID {de lihire. I 
.rv i,kies van dr -breker be. ied' w=dit Ft....1/ I'l}ll,h' 
waard• 401 vermil, der •11 Veel kleiner skerm wnid viwgien filr Ihf 
kierl n•lphe•K Irpincirdit [•nmeTAA..·,i.tpir .krrni,·r ·M 

1 1 Contal·t MAIrr i.11 1 ......ler/al 

T |le pn, /·itle,> 'tqll•I.,4 - t'|ilt n.lerie| Ale Ifiu 'f li •[,• wi],iwin/fal,ikinateriailiniet/•ill< .ii,i ulrr 

1) ..'il.han,i id dren'h .. ell,·rial '·, 1/ i t'li ' 

2, ...Iher,ual :01·di,illily Iii i. 1 r r)id " ling r. Ihe 1 //I nic,wi LI•/c-elillokirio,0.leiverni:/ ,]r /]ill 
' 1,1 1,· Irrn,Ii prlf iii "mi,r,im'll linnigpill•nplin, v,in .1, h ifig 

wii'rIN wille ./. 

1, Ii ./.in i. mel,11 i.tpour ./1 thermirlix 'in].4, i. f- 1.h 8 vi,klier' motaaldrn•p van lae'.om·broK,ormIng rirm Indpr 
...i, nr•.nir.lie•r 

GJ M•imilt],in i I the w,"Inr 'rfi.ce·, wilh (in|.niall uNpenlv. I 
5 1, I[· h.[·i. 4 1 ' 'it,[ Il.1 I Ir ri /1,4 4 i rl r 1.inl 1 i li' rd !11 I [irn 

pt-eriti•e.ellriC,drf M.I'(If lh( rul]'. m L,Ma· in] i. kwi lip *ki'Ir.m ./Nk re m., 1. 
.I .keldhil'im dle kril•laki'llen,Ale. t..410. 'Ill/•1>•rkie.em 

I nu -Kle niel,11 ha. :1.1 Ihi-, har .,tpri«·4, n /tilr •| E,w |un 
. 13' n eer'.i•rd.. 4 e 1,91. nde 'n lan. ewer#'i. ip "r ./ 

An,•ionkeenel,Kelen·.Innlaihierdeelenikappt lie•i[,lic i•danf 

11 i 41 ' 11· I ghrek-ep imrpuge 1,84it Will Inel h 9Uge Ine /11 L I. 

-F,I: ... 2 HIP' Fin 2 

11 Co,Ila,·1 (.r oinet•v 1 2 D. Mert.und. lan die Koltal[ 

. ' wn' -1..,k. .1,. 11 k in:Ain.. >rui k W• m 11:4· £ n 

Inale·h ILIA i. •plt• Un £,mr,•wpr lr,1'AnatinirliKerw·M ver.pliel nnN h.ile kui,wlrk,illr. 
% /1/ / 1 Al" }1•• 1]rn/ "i ii. Lf. 11[ ,}11'iri /,)11 en /,l k!11, iL'.<:•,f kt,1, -,rd Biloin[ '1' gi,i·, var, 106/ /,11 ihi• 

Ii': Id n (lit •lil·La 4, cle i. i p 'norike!• pick 'dir fili :..fulti v , 

d e Ihintik k:./.et'reer Alt lan.lik'Ii•Aerhit' i...·rril'r,i•Jik wi!1 11,1· 

re L!,Lin 1,1 (lic |Ii, reir IK th· .I,/ ii ./ en,/a.1 'ithi,il 'ilhi r 

verhi•Mnle Dietlrui,PngvnndiecipprvI•ktrundirlart,]1[•inf[[·r 
/ 1,-1 mil he ·' irl 'ien,amqdllh,%/,1/|Cf,I• .Intier w•,Mi,IRM heu nw#©1• Ii, twprking n ir ,• mdnT 'i. i irv[·rh 1 

. ir (lie 1 e li 'lier, lukle w n d e lon t 'k ... die beweeg ·e h©J, h v di· 

[r d,warcif m.·11[ i. d e lillwerking %41. d .verlm' n' vi,Ti die k•nink 
1, lil lie ,ird. rlire·kinN•...:r . 11 IK w,ird In,i' is lw©i ·1.,ri. 

*E·rdet,leklri.m,imi'·,4, I'.ve,•in. vinciebwigi'·hewirk*llig 
In 'lip ur.li·,ir' h cil k,Inn.,xt./·4//ve nlet k 'tr|.r 

Inel.le Ii,%,ic. KIke ki 1,14.4,4 '11 reelnati. ree.' ll,•e /·I 'q,1 ni •ie 

i. 4, In cial.n,m•tii '1 4 in Fig j 1.4// lipm'. (int.1 01;in 'n h, ...en dir ri, 1/,ir]I .1,11,1• lill.e n 

r-dli] i flic gr glet,Irle >i.ilerE,i•lt te k >milli,-r Mi€rdi• ran,(411.1,Ing 
I ll 1, 1 K j Ii: I. n, 11/ i''li i ,in 

1 .lkli• 1,1„...L .1 middlilinte nlpt ki nii,KIrmaili> p • elinK· inK,· 
1.i., I•ik.lierward nr©elm,ili•ere[·k™rk•,•evl•rindellrK|e.,W€uil 
in re .el]In,· ing, · wlird wen 'Ihilk mei d r ' i,• I.kinriikle 

n•le• i vI i.i, 1,i•n•,rii·eer (lit Iii ,•• Tli,in 
(i E Ke,([ellft|I 

2 il [NIrkltll•lp [·EN DEVELIPMENT 1.1, DIE ONTW[KIEL[NG VAN ONI»:RBRF/<FRR 

ka·, litinleer en t:hiel niovfrunrwi• mel n vaku.ink,inTnklnrnir. Ul,1 
liedk·inal d i.inan -™kil Ili imiweli> •piairdiging rn wf rkw'rrir 

1 1 0 11. Ir.en h".'i ling' lil, 
i' 1 ][J keor In,4,r 3. dw k·,1'f• clerlink. r i I. dit i:r er 'li ird, : 4!fll 

u,irkliklw, 1..rk (Ii© ki ll 'kt, r 'ue i n 1,1]e 1.,er .I.heid en mill 'n k r 

I<,•,•I Lk n lilie belunlike f.'rk i. diL i,nl%/Ikkelll' 

wirdini·Aeri, r,i d •n, a 1.•ie mrn kipt r 

I 

I . ./rwikk ing, millwirr. i,g mi 4,11' • 1 

AME(r CONUC· I'l/ 1'141)( EN'[)1'<(,h MU' 197. 



illwilite .[el·•i'ne.M •r•] piuitv, iver ihe Mustaind efinti'cl preg•/.e Wilar [laarlle,lande/n ./li•·i reilhelden/'.iwerlieid IN,ers, kan 
m f au.e H cle'ree , f i lile weldig We/ing ian ber.ime i.in mi.re •ell'. die wilwelwue dri kkin,van dle k,intnkle n mile vI,n ki-e.. 
11 11< / hrn 1 h. Iweake r i. .I}] Jecled te uen k . nt · mak ing ln. 1,4.,1•,10 he Mwris ng %,ird • / r...tekeniNvi' wirniwer dle 

find€rl/pker aan 'int»slronm,liliti·40 e,1 de,ir·:tr£*im weik 'li• i ]M.e'· 

wilri] word pn d.Firnm no(! in·kinrekle die vrrnne hrsiI lin r 4we™ 

13'•ill. re ior'emaklik 'nrfli , 1,rnilih [i·,g vni•. die work.n, vandirender· 
linktr 1}Le .an·o...... die kilkie moet ten mile met [lie 
,vrrk'mili,Mii,In e kiekR,irlmi'ir wiril Ine,•de .1.1•M enerme ..r kon 

•niup m in[•rlilile"• haw thE unique ca·Nihi in· liher¥ hiNhdiale<·· i ikid,I 'ir/ l,]1dur 'll i.m,·Inrrill:hpile i. ler.k™f 
t k leed .erv qu h thnl ilitirrilpti,in a ir,ht illiv,]v' i .'Irsnt ih illl Ukuill/·,inder'i,ker. beMit die llmek. e plikup un ./ I. di· 

elrk,rle•e her,le!.ernme. In i 'r n ale, ii, dleonder,ir,kLI•M 'Mn altid 
'diteer/b ./•I., in· 9Frrip-Mvind elirl,(.mdi. i'reen 

Kireerisleminin• mri ilir li['r liw,•ill,Irr Will rohrii' wn,11 la] dit 
an•©rhipkingstve vi• 'iwi,1 .4 glklu•e neehtng 

'• /PFRATYNG MECHANINMR :! o WP.RKSMEGANISMER 
Vt,6u im i,nJer!,rer• 71,01 hill ki,r· 4Ing rn qui,U!,antiikle. ]N bsie 

ivrl · '•d Iii meme 1,1.ing / liptil:1* 'hr rna.h/bilte'llrue 1,kikti,/1/11,1ede.·:11,11•ng De,]r lienia/Na/krl,0/1vd••ri,gKnnpev•I 
chi14 tor .19: •wienin,Il by [hrinirrx],1,[ion Af initiel dir s m I i..»te[*el toi die /·I imi,m te wrfu,M K cl, denr41!t nwl,r.ing 
n]AK £Wr• .'D'rlral •,1 *hift t.i •he ..le, '1•ier•,ing val Imnil, kirk' Im.le,whr M:.Imil l encie grve].1Jke ' Jip/'elsku 
1,/Iwel• ni i i. ili' ./ hate nee. arheved tnr.t n. It' 12,4/ wing /1, rlit· plun er ig werk/rhpid fal,lire 'al• 0 Ak' r. 2 :M.4' vir agn· 
•kA ...1 

hi,E 1,·[(, :' h[EN FIG. 1 

h .LI.[he.i,KiligA·•enlad.,te' Wheng, Irrini]/.er:,i9€d F.,6. 3 t•, m die •linl,teked wal ,•1·V„,ar i llkrne. : ilim[A rle 1 be· 
-cli,·el}lehreakeril.·re.•ell'in'.i'·10:Inlilll'll !.r.ls,ma,n Imill word uni die htr-nbreKer 108 1.0 iMak, ikep diI 'r. mngrehese 

p]6.,hr-,hyoke ITand'|roughtlin81)|arel't,•1•• bage,ahe di ed in p.unJer 2, i,or die hoof 1,21].n' 16, dellr Juk l' el . ]· kl.f 

piL,Jig•,rre•,Ing,ni.' Ineri.ngthixhold•,he p Inge: d'i-%.Ipre· *. d.c voeth¢uk ur. die pfunJ" 'at dlar,)prih The •ty 
de er med hitumlic·' (il th(· i ling pla[© rl i·i,rl4 ihi ri )111]nuing r™e of ger.[le , lied hz>.1 die 1.1 irjer af -12.1 i ie . iraf >epaaide FrN,d,!dig 
11.1:t·'llir.Ilinillar.li 'whr•eit.nler·thei)11,1,Kerandn,•ineni•the i,i. de keel,il,lal (Ii< lieed, 4.ende vlied nad r rl."]lirl< 10 af 
11 ·IX Ir Ilw n..i, irni) Fhe 1,1 thene• i , d· me.'Ing 'PIW plumlerri- keer. 4.1 /21,0 iiI.inierbilineggamendrevl.iel.in ElehiN.1 er wim 

11'ri'.r-/till..*/.#..etinik Deterighrnivirrni!,1 .andle 
cl v red ice' iii num iii ir' fl i. 4 Il· m thi' i] In, i,ir .p inid ihe kirelphlal •e,in.nder virn.gaai,gesien dir meoste v.in A· vlied na die 

r nK lini' verd-1 eli £1 e plirer l.l i die ' 1110 lang lu'l will [ //is 
i,m '.I «Nnbreker tie [e rin,Lk Fi' tlhll Iii'/ii· t i-(11• 1.t 

minimwin v,lue 11 Ihe viltagiii ill· Iii I •,4 1/ nclual ininlin,Jin Uue, 'ta u tee.1 'n 'erk/)aimmg .t'r' die ..pes,4/erde mlrimi m. 
-rde Wan 05 11(lien dip .·,nuni.,[il €Jnderkn·,1 die•erklike •n n · 

11'11,¢ .,len•ld v •11,1,0 I• 1• ,1 1,-,1• little e ff' 1 fir .. Iii.LI. inum·wa .ide dal,I, Nal d p 1,]unier hio 1-pe,r nie. m n w dll wer* i 

111,1,en dhe /,1,·miledc.pulli. 1,/ g I i. ten d. min i./1'ril i p die 
-luit·nelheid uil. .]inmien d e P Linier leen n wfwin,Mw[,1•i[/ied 

im·i· '.,i J· irre,img,ind·r Inlir frir rh.in t i rigr |[i i'91,[rali]»4]L,I "FIW,[)]e lain€„im n. (lie€i•rlireker weells ']iteh[:lolen,>iede 
('01"enlion,1 'pri./.,1 ir u nirid mrell unil,m' . im ILL. be ..ided •parn,11]ig,•riclever,11, endlelewi•nid, i,rvnndie<mderbre•er U•d 

•i,h,•.i/'hara...1, ierk,rile Die inig*le i)e•ekelil*vall' uitwerxtng •8n h<,e Solon,•Lede· 
-* .rleverk,irtin,rvudietd wlitdhidle.loedneemorte, I 
iverkwaarde tr it,g ki'live,-inele per,mi,li•Nrewlkilde InekaniMme, 
&[** va,1 Lia]•1)[1:,9endoeiet••k•,1. 'ir*,eii wrird 

I 1 M.·hi.[sm Ind 1•rl, •1 Me.'Iihmeenanndnwl' 
F.ir.'i,kindit·Li,rniLiaKU•|2•ti€ !}imjer'lieweei,vertlk<mli•,r'r 

i• lift..1 i ' i 1.1[i 11 1/ AL I./.ge :tir'..11 'rlk 6. |0·k'.e t gell)(in |le|l,LI] I 1 -]rd i 1)1:el' 101 1/ ·up knip 4 Le.l k, In>eling 8 
dI·lu· li ir| 7 Li, ll'e -,Rht The r,4 i* 9 rewed ii·.er iN whi Ir Irr•h and dle k[.4,4,# li kli,4.ew» dhial ,•m A,in f T n, reir: te dr f Die »t•al 

A n.>r 4, le,e en•le 'll 'wrilr Mmi 1 Ii, r/len 'i' Ir• I:/ ril;M•Kte v•r, 

i•lkel'.Me nki.,ial¢ve,r:, v•iral , pnniuM,er/l,11.I,'"• 41,ndr,In, 
•.luthe-1't t. Irllilil liridl dt•te„turn h[·n P'lili« lk·kwi• i.ip - 11Ul. In. wa •ELE·n I litmirre 11 Cli• So<•s dic :• inf na rrgq IN 

wee,1, dr i, die h.,1, cl,I .·41,illn 1 :, ,uiti·11/*,V.N lim 6{I f lili nde die 
..,Ii '·i·rd' .k./.Il ' Ler,kirl/kte' ifitel.K :• Ivry'well,-I,I 'im 

£ inll" * 1}li ·Hirrn©L tn pr•,],4 11 '1'lliell K.il• M he die ki,nlik¢(11> ek.,arui•der die 'pan,ung = die wre ...1.r k]I 
1,4.[•undeliliell.•21'•ewees:Wri,prteen•iew-• n,i,r.xmend, n 

I n n. # hill .,·11!u r. .ire i Ii,4/ 1/'•r i. i' pruni,unicd ir!, . per,ing 21 "-e·' El e hill' rn •liwre 11 I mirn 

Wii 'r ..1.4 ....i.liKklinlilliti ·ia,inak I du L. 1, 9 prl, rpil, ng 

4,9,4.10 on bale vakullm·Li,e.ld' 4 .an hierd F kehrck .ation'P· 
uen.de ver[eligilig van w•-al biwioi rm.ng en „,rinfitig€ im>Iii ™I ge· 

Ii·,in· b-in· In e·.il·{·tlri•prirtlite'lill' if miumm' 44 . Die ...1.i. incen *.Iktllur wal hierb,be,;kn is / geki,d· 
dinur,ilii..,iging:eairki,n .irn,dde[.21*4Ir-gh,i:findw 

ruidl·. In 1 ine . il h lhe ir Lime .id i• iII .... Iii 11•' I crl hal fi ei ili'....en .]c 'lig..inhild 'Dr clie ,n•inierin' 
Dit hori.unrale a,indmwin:•h,!11 - le .1,• t.' dir .'rukkillr. . 

Ined witfun 1/ hii.,1 l in,1,1·. rh :, fe.ecl .lu rl' I,ernit, i.· DKJO»talig I• •tnii. in kn ine, d e raam en word niedeurdie •I 
ka £ I'lli,:warimlei< 1.ir' Inal lur De re/:.ie• van die v.·rtilw/lan 
dru•. I. elke „nd•, ker widd Iii,1 I ll dll ,)Ina9!/c •,1·...1 he· 

='ii,k A ».pecd el•clr,in•nel delier. an imp//(1 [i ./ 
£. "1 //·il linka 3 wh,•11 r, Il.lp,e (. the ru,/ (Fig /1, Ind li·wi k 

0//" 'I. n 11 M··..cl·/4 <[ r, i,n i,gl•le, ' Ir•kn· 'n nmu . 1,11 die 
'h r Il,4 inl I Lien/· 01 ' irl /1 4,H.n,• A and /1 Lirn ..il» 1. Tht lir,ier./.ikel•.... r.irpr/eg•ik f. 'lenilitimdelikilie 

U.it on le .i,1 rn di• 44L•el' wr·er ier,»iel 4 edilrl•r• dir week 
king bet ·diwi[ 7 lia linK,• vL r ] Ed,inderdie inrlied wi•.nn•Ll kwre 8en 

kimt *i i, er :;,41, |c g|;Li] wE·g t[·in dic ILigh,ifi'. 1 r 

'2 Mrchan// 1•err£,rilian,·r ; 2 Me.In'. Wer./.1,(linK 

>FE F[•; 1 61£N FIC 4 

takir. lili u .'.1,11•al I werk« me r. p..·li· 11) Hi '·14,elcl;de /14,1'· 
nin» iii.·rn,iwi n pi .wrkint 'lili ki ·•,ax rre,Irwi i !14 lic,clgv,Irmng 
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•heinte'miwer H'heMnal'h.pde.·,eA•egrIT,e'pi.ing!¥·frri.G.m lin[Ivilir,kir¢i·vrrgr[*it 1)1!g•inFvrrminer, dirni••rnkirnstig 
t,Amm Perfirmanreigunimpaired/ndpr.ved•'b,/bil,ndarl.·i -1 I nirn 1,1 't mm Wi•rkvprriling 1,1> i,nalin,: im, .i,•. 1,), a hei 
#* 'i, ihai ihe 11.04]:€ r fint·e /1'isded initi'll p. •Let ftinho lift i gr,·nm.%111./.wv,; mn w .sin. f.d•rhreke-er'inaalliu»te i 

ihe inter.KiD•r . .ewrn•lank ingr•tr 
Phe mN, hanii 9] (le•lk·n liff nf the varim'yle, and •ntin' af high· 1)10 inrganie• Ammrp lew,1 n•di,Kir van die ve.illrli• w' irte el 

'*iwer iacilum interfi,pie. liew hetween lil (*Wland Ail,iX"e/ripen $1•lae v., hlk™,akitUrn•nderb.kee. 1@UBMen /1'xxi# WKI 
i·•·i.r• The =arial life ™ *11:enced In ihe charar·• Ii.,<tntia.!,I-/ Dr wierklke nie.nie•e leuen,/1.,r wiwd 
tefi'Le-lihehri'uki'rnhnwhi,le A•nliri,dv f inAI/•rrd. 4%.(hri' grrwidlk. I.Till ed (I- die eion.... .al die Inderheeker A.ehee] 
1. ..ird ild./ i Nli:nif eantly IM, 1,411€ [h- Ii.... Rfw,.reedw nang•wi, kni, h prdi© 4vfirr•tini,41,1,1114 wrhcx>K wii, deur'• 

4 i ...RICAL PEHFORMANCE 11, El.FKTRIERE 'Flt]•VERRIGTING 
The r 4,| i|•n m , h. ' ll,Ilirl LI'ti Tr, prill, 11-v{·4 •11·n ,)pi'rnrig 1)11· r '11'ir w (11[ wi.im iule•lireking'•i,e.iell,· ,;.annee- hulle 

*mme«iall . Jrren•• iN •Knifiairil.· dil'e•n¢ . /.1 i,f lii: eirci,il ild,n•nillii %, Ilrim'• findrihreek ve.kil all'lenlik val die val lie· 
Ire'ker• The,·a•uum device€iae,•it prcidiwelheli# .tre·,whkhi .t•,rnbreken Die™kilumt,eal pau•eernied-Imphi. ni 
Ir .lk JI'll/ed i./in i.[ 1]Jed arc cimlial de'ic. and thpir el< in'ilh w.l 21(irinaillwpg iii fie·'evulde 4/hee•-elle in hui 
Ili,™re• n '//0,1,•ena id the Televnrii inechn-/I re/•trinillm.h unhi,Nek gppla- wrird ni, iii die n*eid un die betifikke 
illt,• inle·. ihi IlliVJ1111;,» whi,·h i•J]rl 1•1· glimul Ii[,ih In Ihi· mu hJLn,[·ill mogililli,qi' I['i,k.Ir le- ruim hew¥• •nli die wi,irdeli wai verkry kan 
qlri,en,• al t. swilrhgeor INIf nrid in Ow r,di,Mi(In iiI iknnini[· .vi• Nairl n di, n •rne'e Mtrill:•i u••01· die#kakelluLK,rlf # I. die 
1'... in quiv•hgrnf gilhqi,ili,m *Ilrl,]r, 4 verininder,• vnD dinamle,e behidn, •n .]rn•elt,11„ul,Ri,we.tri.k 

Tbe • CUUm cir. i' 1,Te•ker (1• n..ve a CritiCE,!·.liztel,1 and 11 t.,re. 

pe-ft•im,Lnci hen dri• lii verv liw indu,iwe eumnt* pieierix n level Diev•kuum·•tri,(imhrekerhelmi· nkritieke,trn,)m,Dr•nnyw•rk 

4 1 1.0// Indletive C./re.§ $ I I.. InduksieNtrome 
AN-ihin,„r•wilt·hinK'... 1/in•er...nof9]nalioirrprtin Kfir• 1/ dll In•ledakilkie.te[!e, hoodle.acerbreking™n *le•n 

hill' inducnve li•uil lp•ent·i•er,ail Nfi.liltieg ."- lhrrr 41•]mi' ir hil• •ndi Ltiewp,1-imbanesekere probleme in. Inidat die 
cler>viduage,4/i™m©4.,el·henthee.rienlisnie. ThrT" ™ he.1//$,unK "PA alte......neer (lie •t...1 op n li i.. Daail 
I tendene¥ farihe cli,rent . / I.·Fd w 'n .irk' imr i. k.w]1 2,4 (ur n ric 'Ing vir die 'ri: ini i >m ./ ·. tri* nulmint Ked'ing (e w,ird wit 

rent chipinK whi' pr,du.ilhelik"ihr•d f,1 rlearnrrwignillieni'. hrkent i, AN 'fiN,mailtapping en wai waar'ik aanleidaig gee 10, 
. being trapped in ille inductive .q•em dle vniviinging ian elektromag,w,ie.e energie in die indasie.te]. 

Flioire 5aand 5.}i *h• 1he ...ver·voital¢e pr•*fuced by nil lind Fioire'ine•6.-/diew//4•,r:pHIning/ai In i],e·eniaki... 
V•GL,lim El.(LL• bre•kerH •der -I 4¢ali- ci)ndi•i,in• -th no •in 4lrixin,1]r•kerl inder tiet»ialiel,ie»lande en .finder 1,•nge.kakilde 
nrct[ rl rlifia, •Innvr 4-4!lanNIP •Intgla•n 

Fh/re le #i- hi w •hi, ir,•1/em r „/i,in,i . 4, ihilinnii,1!k darn F -r' /I. le hierd,eao. nggkil·Ind i. n:nerklik./.'ka. 
ped bv the aldi[ion 'ifunmwitanee, •hkh mav Irtheinhor€mi ,·ip.1. wi],1 i r'I· dir hy'w,igi,1, •an 1(apa i·I,nmier hel*v die inhereme kai>AMi· 
iance Kif ilw equitiment ilqelf ni # rn[,i,(illiner iii the Inrm :,f 1 in' r• vnli dic Ti•eu ting gell of hi•konislive k,pn•it=le in dir vorm 
i·apaairw riraihlo. 4•in€4.91)te'ti:hnvrh•r'*f il·idlh(' ile,•R win kni-,Ii,ir ni kaheh, Mr,wA' 4AO toel.e !4 u:Nevi,©r di• •inderwer i 
well iindpr·,1,/' *n,+4 I. rair:r iinv I'n,hlr•/I w,ir,] r,rd u·N,irir (i• (laarbehiwirt Keen pri•hleme lei,nu:t,n:, 11,/ 
4 2 (I.,·Itivr ('urrIB I 3 ...illit .wr .rol. 

In.wiwhing en,ineitive ci,rrent, th...hirm k hasi<al.,in• rif vi.1 .·'lif ,·kj•k'ing.·ankil. ewr•ramel. die *ic<proble.ndie 
•figf •ndi,cui,laek9iverr,Irikr4 -ew€a,tr-n™·. €·rn 'In *nnn ng:t> Ing: wron' M menvolende op/(ilginK pan· 
rur,luplii.*...lari-> nA}w A f' villr, 1.ingE,Ali,flin®r· n.ng, Kminnii»qh·gil,r Irnn lintg•an weeng dw veranderdp i*lari· 
91anding 'Ang' im i. aipnrili. te,m nailind *rerknl v lim i. 11•,1 viin ili, W S.·4pnrining -r grwe, word .dies-inde gnning 
vrry litll irn:1 1,1 Thf 111( ri:'·. thilugh ]. prnr iri, il is limi,r lip die ka,AMilor me 'anilinipunte In teore. 1. dai. linif min lie 
n•ti.lv liv circuil ailditifin• ./i. .die Htvuln*·ar dil.•lin: a[/we] dit in ew p nkl. 

The 'Arillinn cir[·Int .1'41'r !4 11art (·Ular|¥Sll{Cei;•fIL] r. ihis •il lip nail],Irlikr va- drill']r strnfimhnal•..£*tande heperk word 
ing,in ilithnt . fxtrenic'yinpid•,plrrtric.enwryq,inlitic•.even bil ™.i,ni g• Tn},reker 1% he,inder •uk•. '11 hierd,e 61:ake]· 
m c,i,rpi.ratiwly'hidT ennari ./1/•1]ti,in, 1: theprimerrl'im 1,1•11 ilin- ininwrr© {11,1 •· uilrr@ v n·,iKP di u!eKIr• her,telvermil. 
Ire*m .in re./. •4,•ine 27'| t{•4 t. hn•c !1,·en (·,irrwd 'i']t ,•er n '1 1'• hetreklik k irtsli,imig• koniakgkridingh die hix•f•de r,> in 
....,li,Ii.(111'.1,4...p ./vari,iul.'11'aimp,•illin,ple/r hind•'ani,11*.linin•i• Aw/1 2.3(}1=i'orir'nreek™r,inwIii 
1.'ikV i·,pail with peak willa» AtwA•. 1- hnn 24kV 1,1 0,- h> 4-in 'imperi ulerner. mei ve'*ki, e bron·impedansiel, 1, 'n 15/ 

•Ir,•in,limn ine· 'pir•'minK•Un*,di mindern*24kV nHaarde 

42 M•,or.4/it•hing T•¢. 4 :• Motnrir•r :kal,eltoele 

'1'br•witi hing, [nrg• high videaKe milt,in pre•. .Ifferer! 4.10 Dic Nk•keln,• •an Irrf•]' h,W·I ni•/ 1,•re brin# '11 reek. 11* 

'il i•[il.Ind re•,Iremen. 'il th'/ r./.•imple indua •·ee,rewil %11•fli· en w'reig,eQ mee wai •all I •an dihan n penvinidi. induk 
A]I M.,irking devicew nre ti' I deKFee pmne u, pre oike a[ con,qcl 1-•·.1•Ninlb•nil Alle•Akelil-•Ilel„nderhewLgilal,•,pri,164Pan 

*"Ihili •he V I .gthecharacerii,ic.•fheim, ahleti.inlemipl /1/41,>die maak vandit·kantak,di•Kdievakul:mi,nder/ekerbe 
the hil,h frlgency r irre. whieh ...ed. le Inwer :,irre.. hence I. die ve,mi•e•im dir ...frekwen.ie,(n•'/ wal (he kra/,Ni• m i,M 
priwlilf·ing n •en,$ of high fr,•q•Tw> over wiltngr!. wl'h n gliv], wavp 4-11 1. i•n•rrhrA en w.nde '. reele, h,+frekwer•·ie·,ir· 

- 

pilnning4mel 'n•keri•K•Inmnt le .•ep. 
The•e river viliage• Are impre-.1 lip, M the end winilin/,if the Hiprdir Ii...Ing rd ...k .4, die ....keling. lan die 
a hir'/ 

2-g-2 
n. will'/.1.1, r....h/n•:i,hircle.] i,i•i,ruis Thi'.'inh' in'igirne ·in. *1 'ebeur m. ·rati•firrn•or. wanneer hulle lar' 

rinful i,i ••1•drim w i,mil,Liallin • are ilied iiI Br,ine,mnlle• nimor4 /1 Iwing, i >n,'prwrl -ird DI k•I /./. weeN 'Ir 01./.1/ M. 
' i. "11// I• 1.. ...ar li,iind miwhin-/&...il•.epower wil'L[[14 ./Mr: /·/ in 'Art>kleiner' /1,J/. /''phruik •ird. d. lilial 

as w.iuk[ ni,r·n•1]v be stutch.·d] by a vacuum 'ircin' irenker t•·nar•Kvnllk nie .k•<IeuE,lin g'ian kT]vkmahg gew,kk•lil• uinvwn,· m, • 

I h./1.le'llxii d r wai nr.....deur n I.kil,irn 'irilln 

hreke, .Nkakel wi,rd n r. 

HEE FIC 6 :11/ F¥: s 

Al .1,4 r 'lli L t li Irg-11'Intian rah. pi,- h 'P ...1 m I...111'Irrn .,1 Nog 't• 1™$,ek 'Lir deNr•,(1.·rit™ I . 1.-tlike ullwerkin,: un 

Ii.,rical-1 1,%th, h#fre.ienacum·nt 1),I.:anbeaw.id/1•' ••1+wrwerin,: will deur ille ./frekwell.Whlrl,Lim ..ili....liu. 
..igr. rir r' i,unilry rn/, I r f H V m.'.Ii.. )/1.' 1. with i I her fil. d •,diT kal, verhild /,·rd di•, r .e unlw •rp er.'lil li rbi·he r Inni H 4 

in(,•4,re. 1101 *w' / ander liwri't:ng. 
Whi·n -Whinuilil unde, rulinit™ •ri,wl li,i!, 1.ir•Blal•lall'r© In| Ilitineer d.ar (ind,•r bedr>·IN»landi• :e.kaki•1 •Lird Iii· iiI, 

.•en,)pi'fir,•a{r•Ih: i•inliur.i'e,trem. lin'll liv virtile.,Ahe hliklike i.par.ning rwir di,• Kin,Inktr I),•M Ilih•r kle,11 wit•ru. 1•11 lit ri 
hud F M F Irnin 1/ af hin• and l h,™41HIN All¥ * 11 (4(hip• ike 
./.1 i h.n k.r rir the mr. rir L.' /11. f uin (.el Fl : 6) 'ri i,inbJek!•Y I,1 dilit.,Ih- 'an d. mi' ir 041€,1, fi• 81 

MEK ./ ' MIFI FIC. 

Wkh iti,Iled r•+ir •i,·ih hil,Id ' her€ iIi had: FMF Irrirn 'p }4' skillin, rne¢'r.'ll·,1/unilerilrilriw,ilin' grr·n Ic' c. k I, Ial 
mqihine ..1 1/ n.tilli,Mrilm i.teM :he dlfierina· irrim the run. 
i. ' *.,or.. The viriage #14 i. 111' n .4•111 1nlinble wid• ihat 0-u lacui[14 en d e ]i,pi rliw l•-land 1-'11•11®, Nwan, i. dan 1prgrl¥k 
litici *,th normi,I lah€ Ii,ad •witrhing Ein• n.,U ewn he •RK•vated Ii,kir !·1'·1 rhe wa' •n t n••1,„all .lill,r·,e .a. keling .,cri W£,Td 
/ 'il,•i,•i,Al /6/··ien• ..ili£·i,· en ./ .If. lii. lk••In. 1,gr i.irM @1/Liwi,ti' i[Ii• /4 ri •g[ r wil 

]!,diril dw %,it: .1, m .•1.•,u:i•lirck, r g, {11,11 Ilill' [IL!' Ii,1,•,:k ]1[i I lyrl,rrk 
pefind Al i. Ni, 11.E·,1 1111,1,·irali,i ' M·para(Jl,1• :/* wilh 1, •• cii, m,irl i•,p•nalik en dw 1>,1,]nit'llin' 15 0,14,•rii,• (lal ilir ki•nink•ke/uil• 
rem iellithrn lihil-bleturre.,te'nditian'hn'A+nl•ti'eur· 4kwlinwil [Tirr •er.·u™rn dan,Killi m•,cintlikrn,i ntip.rindtf skep 
rent ihiqipin-. In ™ mik h /bal 1hi enerkrv idlirri] in Ihi· inm·hint uirrig • [irigrkl, iha,111„(rf,o•i,·an•apping 11,4.J-,reduldle ,·iler;,11'%.a• 
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e:,iwi 'Ind can 'inll d.·i,nrge ilimi. 'e inher,•. equipment iii rile ]]18:J .1.kirn g. ber' w rd. v.q,»·ang 14 en "gs deur die ir. 

e. , l inic '1 'his Kives ri'w [i• 410 <14@c 11 . in, Ili'h· reqi rili·v ti•11,1F 1,-m knvitnn•le van d r kier-inir kun •intlaa; Dit Ker ann. 

which atem» 1, break di- the ex•ending eor,lail k. IiI rna• 4/[ing Ta[ ..4/ilprendeh 'frek-/4./panr .atpi,ogmdie w)(i' 
h,im*n •'& *"ed h¥ the intetrumer, ren,Iling m a ti.r her re·kn]· weiritenAr ki,niak,:spim: 0[ te Ii,Kiek Dit kili, imbeure• knr. deur die 
¢ I'll aill ith ..ru nler.... Thil mechall/m 1, pri,Jgre' ive Ind anderlirhipgeklaarword, wat nverdereheronth,idingengevi.ir· 
- ·he oint4 .ap i,pen. ihe vi,huge• 41 inceaRO i f. higher],vel 'in· like an,irrb.kinK ful gew,10 hel. ]]Lerd•e nie•nisme *rk pri,gressief 
Ill i Icitirie • Ine ener,0 haw lieend»i•inted bi meanhid lhere igni· en *»die koriak,/pm**liespa•/InNtotl•rvlakketoldat 
1•Lin. a• ciinchided with an inlerrupli,m. flle energie •eur nikide] van her·o•thranding* gedw.ipeer el mel 'I 

'['e•,4 in Lili *lial machine al C 'Vhave indicl,red m:™imum vo]· iinderbreking **w,>rd 
•f ,<el, . 22KV •k which M wrl[ -thun 1/ in*ulation level a the ToetReme• n.vrr<likema.jienteen€.elipnnrirg.01'nmak· 
/1.L,Hni /,[whwh-]din facili•,•ducedbylhepri)viqiannf,LL,- 4,ni,rn van 22 kv' aangedi,%. wat heellemai 1*nne die ,•DIa.,evlak •n• 
&,-I. de i.,en '/. ili,g wai in werklikheid deurdie 'bruik vanatuwings· 

al).ritbil-iler. termincier kan wi•rd. 

4 4 (her Volt•ge 1+41In„ 1 IOnnpan'in/t,ir'. 

1Uer./.luer/> ,•ier -16.1. le,th 're...... /]e*./. I. X.#M·en.ip annpair'ing„ineu,e wmrd ** leneinde die ]11 
Il·tewri. i,! 1.10 ucul·n •nd fulfil the reluirements<f relevant 'prelfi· Ir Frilfii v.1, 21/ /akini,n li' I.pla en an' die wrei*tes van die b. 
Cal.1. Wh•t U i. ort po»ible li. delermile accurateh·...- nf trlikke %•1[•:illkai,irs re vold f•n Terwv] di, nie •I,Kinth], i• fingrade un 
wk .11 ni by mea•i f i,iwerfrequer» le•is . ide:,i• indii,nes that I,ny vuk, 1,71 di•ili nili]•el •an kingf•kwer.•Le,ortseakkL,rnal te bepaal nie, 
*mi™ 0/Tadal,lin m the -cilurn -i,M rapiA'w ekieno ln annosphe Alli Kelulent. larop cal en •re •rniti•e ,]egradule val, die v.nini 
r'[' Pre.. ire. .ind th' i.clear/·dete,·Inble' pi>ver·fre' p.cv,es'ing I. e • I lr. .mi derie. druk •al wrnepm. en d.t wiprd dul/k deut 

An ,•er·vi,Itage te:< a.; prove,tbe I.:/ tion itilegriTI 1 / ./. inidde '·In kra#*ensie·uwt,ir' .8/ die liggeliring 
*#rainic €11* llurmal[> peeited frnmrand, nK '/ 0%,ifinnings,:,el• he.lorikd]' integrileii vandie i.&Ivan 
Wet•1 ··ap,m 6, the E.pinter •Ineld. ai nien™]ned eiTher Ille hinne·.ipplir'.e -1 die ker•mlek·,imhulsel, wat nor,na. Iweg 

The !11/fi·inli/, 4,! hu,n vidlillw b. rlinia/ Ln •a•ul•m acceleres deur die verRmiwin K«ke, teen kadonserende me-[dampe be 
ihe p,inklei, le(weea the c,intactE and ran all*e X·ra> orniz•li.,i knit Ikerm ./. *I 'rreer ./.m 
ihi• i• *·™mirnt a[ w,irking v,J|[im on 'heequiprnent descrhed, Die4anuencling,anh,•igspar.ning.,all/akle•I 'nia. ler 

und theliw, 4„e• ,4,rnite,iq•ailea, intinge»i,*afely eurnuate™i' Nneldleuilel'.andeeld!'410•enal.*/tenka..f 't 
Nheet steel ene]•.ir•. +8|ing van Ltrnle ve*™ak laar d ¢ k[.m lie in die t**rusting 

finder b-p.ekinif b !:ew,ine werk,••p•n,unge ,(Nor nie en die [ae pe 
ian '14trnling tren 'r*-pAnninge -rd d•*I,reffrnd deur die slaal· 
... al#... wriwl' 

: A Impulse Ind l'ower Frequency Teit' 4• Irn.,Ig. en Kra•frek•veniletoet,e 
In ini,4| 7N,r(14 the rgilireirwn,• :r ..2,110/ with/ard 'n 111 'chti ill/'I'/die ./ri'..i.ola•ie·weer•taId in val.J.· 

..hu T-·ik,•eal ATe,nl•,Drn••huhe•anlen%,i,hw forrns 14 4•,/h **10 (tieN€Iftle a• vir nlider vormi val• •knkelti,i#, met 'ibegrip 
R. inuding ihe requiremen, f.ur lifil!1,1.)' digt'it,eM Hilwever 11]e %,]ri f|ir w ri •10 U·n liB™t•1 Vat• i•o•Agie·afNIan. De vakuum·onder 
wk 11.m ilr ilt bred,k•r L. i rlicli pin Ae.4MpeN thlit ir Iho rtent i f an lireter M 0,·ler uniek n d.e •4»ig dal, Ln dlegeva] waar Ii.>ip·bl•xim 
open circuit ir to•rri,p•r being • Ilaihed •l,ri•ilgh" I i'xic••ive •urge 1,411,11·,•rideil#& /r temati,4, .Iu•Inwp. niung. ··deu ./. 
-li# i, will 'lear a·. the fi,Al in:alahle zein eliher /1©ve,mng or wrird dI: A dle €er4•I ./1..•ni·p Jil l,in die lig Na· k . /. 
lili,In:i,ini, pi>w•r frequeoo 1•,!lowl. ugh n eimdillim 4!,ite 'he d..'.Irekwen»deurvagbg of verhoed of ilit '„ mininnum beperk - 

n 1,»lrild wGt in meer k,in•en*Li•nele I.enl,tinK pre.le. die / 1™ir 

gNelde t. 

...ratur€ Hige Te* .r•mpen.luurligin.** 
WI,Ir.lin d. /11,/*er,Ne •an read![v he Ine•.redon•he- Trr•,1 'in,aklrinpefall,Ilr•vgln' L. ander lipb •akellu • rr 8k 

"Pe •f:41¢th#ear. th' i n,H easily "hieve'l With va'J,]m linirs Thi lik gen·.E·Fl kan wn.. .... lie :nmak[ik met ./um·fenhede 
/ *ever • r i il «!vaniage as thi .i,nial, Are eroll,Aed l e,imptele me I t ...r geen Jiaftee' like, aa. on dle kolitakle In 'n 11].liele 
Vaillt,Inrindthere•nlip•awl'lit>„forintaL[drTrri,wation Allihehra vnklin, 1-lui, b en Elaardug •en »,1•lkheid ar. ki•,uk•er 
Iri,in ale,•),Itae' I, eon•1 liled lh*llighlhe cril.nichring und [hrirlrrn wenng M nie Al die I lue wanar d i ki.nuakte word deur die 'e 

IN·rn•i n rixe i, 1•/Ill li> ..Ificall. hindinkn; wegple • hulle k mi*r,itilur+,0,n. •irc. deur die hpe,i 
11ka.•h ne]Ierk 

3.11 IDEHI(;B oy EQ['[PMENT 5 0 INTWI'RP VAN TOER11/TI. 

5 1 E•fut/n of New ./duct' ....1.:e van nu.·e pri•,lu.e 
Fir inati' >enie .- le·.ilciad #.hgear deNi.9 have ine.fea· Vir h,li• j.,re rned. lirt die 01·.Iwerp v•n metall·ijmhillde wkake!Illig 

Ild •wie™·nlitil lentl,re*/chhave u/•all• }•enci•ml'med ini.• hier I.,M•dhn•klike eip,iRk.i, ppe om• al, wai gewoonlik in die 4 Nim 
ped i lor<iin blaker.ai,hu I. namely,•0.,w:dea•afri«a'i,mdis· 1,•ker i•]Rale wek•init,inerr • n,i•nlik i=·i veil,Ke i•i)[aKie •fq™nd 
gl i·. I,nd bi en,hle Ihf iircuit hreaker 1, be Il Bennn•led from I. daarieslelen,in• dit mo,iMUk le mank virdle*roombrekeron,rir .1 
|'·.bilr./.ilibilemaintenani••,f.'iralit bre,ikrri™ell M,irere· .leiN™mme af.intl,(,11*1 te wurd tene.nde die intitandh uding yun dir 
I·I'..hi. hE,N been extended fir •en eAllt i.alr. NUL|ch'·ar Iii ./ !-0,n bl•ker .. wrgrmakli. Mee •,/IninK" 14 '11 L]itgebrp, nit 

•·orpiralr 4, inttr•rn] eartmrM 'acili[v hv metinA'if re !01.11. ihe,·i f verlikij' 9.,4.ilerr• wkake.1 i, rini 'n inie,!ralr•rrling:,Allilei• tein 
en,i hie„ker •I wm'en„/ 61,/unilil» il e,i,pmer 4,1 Brit# cle· hortwirricte dir .Ii,mhrler te ..Ralism 'n 0, r...entir 
lign. whirl· Al],iwed A... I.'1''m.n"r' 4,/-/<in ir,-i,Jirl .ew •Ilige rinwikkelip v- 'trli>r i•ntwrrpr .ril & filinwil,krli• rn 

11,11•rilh .Ir Mlitel, and relifibill, . •No ihi, Ii,Ir,1,live 1/ilitte·.iii werkin# i,in di. 0,olie[ tot n wo .und,Lirde WAM velligheil en betriuu· 
Id!,ilhe-ri·'./.,Ipm/11 ihereili,iviableadil],t.irir.W./ 1,•irhe•d ••Jik,:etnaa]4 . 
1%'• # n]In i,Truit breAe, inln the Mandaid Dirm" nl •,witchRLAT re.... van rlir· al,nlr£ Ul:ki ff,Mill/1 / 1 hiedie Iner,Ming 'ir 

ilir Ki·hrilikr,r liwd. ii linar Killin .[Ilirr i,•ni,ming w,]t Ille vallium 
H € <, ./.ve ti · 11/· dell,mer /.erefi•re I . p.vide lin f li |,NUM' (If 01.rliyeke• in die land:iaN]vorm van :Ikelti'Kk-rrik: r. Roo 

1,•• . 1-fill, cr•11. ei,d. ihe d™·hth· mi• e-ivi• Wielluin fir hiprl/ I,rhkrvl ·:Iil ],I,•i,I I r 
al·% 4,©akel. m.• pri,via•* neil·A•T• Llp,!Di,(in•1 Gnit inlri·. farM Die diwlwiT w Mr ./wrTper 'i, dIM rim n i.hil.1 Ieen die 1 

#E 'le.r '·11./ring lim Illa· 'he linique qualiti, if Ihe v.li'ililm nli'r in-/·ill. ki,gie di li le ..•/ die ,(re. irderN'Dmbreker,/0 
rill?Iv.rilee.plni'Ii,i,hiu,mu•1 mit,Jibin•Wil•h,•rarde*ignbi• lilli e,1 'im iNe rwdlie ,•,jer,•41-le en -[ighe .]iteitedaarte •tel 
in +e mi>.t'il.,ili• 'hili •i,Ii/•.uenll• I 1.e [hrn terwy! dner *£... 0minak widd dat Ae Linieke eien*k•ppe van 

dle vak•lum 'i.,rhieke- 101 d'le u'l•i•hip tie Keehsphilleer word - nir 
net in Ar imiw•r,] 'iii' di, 4,1.[rINK me fing r•lk in die 4.,b,taBies 
4.1'In !,11!1' ilile,n<lei k "Ir-alleer % 4,1 w•rd 

52 The "E..4 111,V t·irruitl•re/r I.·Va,;te" ......Imbreker 

/1, virl[,il'liwil,Je gi,i, f /0, h.'I,·tui• I•(4.11.,11, but it *in•d !}1,11 / 1 .4 kblire ]•Imig L. .ar Iwre iN,)lule•, d,/ dii•r wi,rd ge· 
n.''MI Iling ih i,•IL,•• I• il.[.'Le fur .afel•. The varnium I.Trmipler L. ri di,neer'·111 een 1• ,1, / r Ifw••]id .* il ¥,r veiligheid, Die./Lum· 
11'In,nairlii„il,]r illi iher[·f•iri [le[nandll•en littleof *exprn•{ orderlwek. kannill/Minmigihiniwordnie •nve'lhalem/ •I 
.l w'. ,·.41'w. nelial Im/:•n•}Imn •th' ./'Ial -Dl•,ed Ae,inkr»,10 WIL! iwma•Iweg wAinded. .Jin dieme,rani.elinlering 
cir, 1 0 I ire,11,• r ull,ch 11, e>l,erinJLI Inr ihe .14,„0 and luwerinK (,filic rii ¥,In i wrflka,11 irl.'1•me ,[-,1 '•lirekpr wul nfid.gis e die alie 
l ircm, bre.ur./ z il,11,1.1 i . !8!u•/. T he. Ind min> ./.,1 n em,•inhr,·1• r ur ,inde•bi,i diid£,eleil Ele, i p le 4 e,1 te Ina• iu,k 1)i[ 
%!en™,1. Ii Ii,I m the i,inerpr iiI f ill rmiwila hi,u•inK with rxed •nwe•$111,!eandfri,rwr E:,el,•, lei •r• •br w·grir v.,1 diek.•mii,•ki,·091· 
•a• *,1 urem, hpi,•e, «I™,•al,ir/28.•1,iT U•pT,wnd• ./* 0/ hil.I ./1 'n uigi' vaki,i,ri·M·» ..•er rn I.„1"ir,•Le'eromi. 
:[irrr d feerk•rerthing licilitie, Fig 7 •I l ihe 1111•1 'In.pal la,leerintl,wileve,ider·aardill'ilitelle,rvi•ir·ler. Fi,r.711*indie 

iii,•. •fi,ni,r,]ar r,1,1,5kil1k,rill wat 'ir lill•rdie .iwort lr.I,rus-ing 1)·dtik· 
Mai l. 111 Lr m i. •,p ge]/ unrd d ll dit me ni diw •,•m die 0e nine 
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nec.Marv u: mi,ke ihe l-al NpaCe '/r•..]I iii f, m 01 the 4-lch· rubnte al' che .....t 'In die,keke.bord vir die hanterin:'Iii ,[w 
hfard fi f <·ire Ii! b-cnkfr hrindling •r-i,i,mhreker le Inat nie 

MEE & 7 /[EN VIG 7 

Whil:· le.rice,/hetii.ium 'n·errupler' ./ti rell'/'ll'high I ['en,> I dir 1,0• v.11 die vakuun 'ind•rbreke™ ni* })etreklik hoil il. 
i. rle./ deniong•ra[.1 thai th]' dell'n .1 1//dld,id N..1.... 1/ i. [1 I hilir· dindel k i., h erdie o...]> van me(•al·onhulde .kake]· 
i,]ilimp*A Th£ regrim„ midwd M a lirne whe·, lioth labi, Ir m t.liK,i]( fil!!in.imben,Ining van be,kikh.ire fulphronne verteenwi,Lir 
mnlt·.ia, pri,•R A• ri.,ing/9Irrnli,mi•allv dig in 'r Ivd u.in werdie prvie van •i wei ma. al ax al>Bid M.trono 

['he *ign wh I i;l id 'f•dular lirm, c.un u, e'in'modale a iecrind inir• ./g 
Inlam",11 [ht· re.:./. when ...1 red 1'.. .•1 rinlill. .urge Eir I'llwer,) wi•[ iii die vorm un 'n modfule i. kan n (weerle I 

reKIers raw,il¢(infur'rrill.! wili,igen'·intin.n.dr>·[>i•vidtng( lari,r lian rlif •,1prcler k•,11 hmsveN ind.en dil *phiale Ntri• mliane. 
Irailhfi,rmi™ 'In,1 U]mmrhlr·h nd}Unbl€ mrdry·Ivi:e<•ble nn·4 liwinnitle./. ./. tor '·ir .firga»·.pt'.nliall. akker er 

FK 8.11£'w.ac[,ble·•lixtermin,11//wilh ·Ra¥,·hem· hentihr.nkal. drit i Ir„1 41'anninght-rina(or. ben, dig word, en . ••middillik 
material. *lipad,Iia- i r die dine·Lpe a.bellu- 4 0 .,in n .1,elka• w. · 

mi I · 1?11>f hcm" hi'tek.impli're ininerinle afiehe' ir 
>F.E Fk• 8 €[EN /*C 8 

Il i· 1•,m'i"r·i,irl i hill Ihr n£ firfl,Inlirin It' ile['E'-lirl, i. m. i.pilrilir,1 Inf mening unrd ,•hi,[d,K .1 •ir ir.-gin, %an k*lieh.•r'• be· 
m.1/•M of Mis •Ing, iii [(11 1,•mr,/1 brl•nil., 16|w•, 1,1,n,Ji•. •Ii](i,gri· ·i 1,1,11:m'r· J.·1, van h,prdie *'Bile.*ting is, Dindal, waltdiebehee' 
iml mav be •equ ra[ i• cari he privided * pArt * ackage ..1 v- ignno: pl,ining midig i, d I ve -]:af ka, -ord 0, '8 Ked "Ite w 
where the m•nurne, .,rere•al.int• anv pm,}>Irm• wh•rh mav e«, i,% n ..wilmindr · Inkkil'I. ..a, die vervAardilrri enige Inibleme w.l 
inii•,pidareg in the melah ficl do.ign.rh equipiner,t aA mi,v hence•- nnall be•taan. <•11!rer en die U•ni»link wal nidig ning wees, in die 
san· Arniding The n™,4 fiup addilirinn cable i,Unti on :,10 metanl ·,imfullde 4,niw'r!) in:lu t en di,4 ende die ld'held ian h>· 

Tht• r,inge i ve: ....1,/pi i,/ 1, 2,/.1 ami)'ire 1 bre'ke•I. lind •* •1.- r,jdic i,er.er!,lil.k•kel 
up /: 6M IVA 11'V/11/V qhrirr eirci,it ./ ng• Fi. F g 9• Wh,1 Dic re+ dik . /•.lerK win 4[*1 ampere tn b> ·2® ampere el 
side * r* inte,mipterchainner,4 8 1•] ami) * MVA A.ign ki,11.Ii,ili,»aari4]aevan'mr*K™VA LIkV/128khe,fig 9,•m'n.V 

Th- des,LIN have hern de.larel iii im,(idure o Mw i.rw•i,/ iii Ilihiguilinil,·rhri!{1·rkJilnrrvanill=•imp •)MVA·.ntwerp 
:wir<•hing rl(••i<r vir a vohiee i f lrINI 'nwl te.led Icih•,kitic. Diwl rom Hierdie • r..le ™ iwikkel om'I ..e kon., un'g ./.oe 
I .Infu Thi·rr I nli ,]rn,h· thi morr f. gn h ./ ful//rrl Iwirl,]4, I. tel•ie ninedi,]inia,11)•proefee(.i,ukeenbehtan(kir],in fevi?er 
ra·hanira inniviv- whirh li• he•n ilindeq,inwh· pmwd nrid hui 1)i[ Ii· grr, iwerlilp dat meronM,eme Nefill her vunwee me-•0 
h•d I 'le. 11 any benring u™in 'hi rire i· brrakerg inlirrilplinr iliwv•In. wril •ir vilili•ndr Met-,4 IN nie en dai (11· mir W pen m 

Ili[·ri i ii 'ill ilici, rhrri ..rn,ic w,9 (1 p ..Ii,Irbreker' ge/(1 hel 

A;. New I•/pnent./ .#•nit•geB 51 Nu-·,intwil,kelingrleen ho.Gpanning& 
DiNtribuil in .Nen,/ ir' 1.1. p rt. 11 Ihe Wi,rld mx·rnIe M 2f]/2/V [•Mrii)u+•eNei• in Me dde van die i•*eld werk leet12*'24kV en 

I. Fig 10.hr-/% ,0,1,1 int€fri luereirrii,[ hreakerhein• pre I ID Ilm 'li ,/.•nl,i'Um grrflim,reker ./1 I r 'n kerilli... 
.red fi,i ..r' cin ui' w b *h' mig,in 1*vi ,"94' died' thi 'In·b -rl], rm u·nrd Am die reed. #* redeR Nal hirrdie . 
ranK€ m eqi,ipmert will t·nin,ni,i, 1,1•Ket ic la.m af th• f xed ..u t 1,irril!,iing nik' 4'.14, de w,im van dip vile .trollireker lilli 
breake, of•tert tiniigh wp e•n ek,ieet t « 1·an•t f• ti •uit the illh(]iwel *le• -CE@ ve-ng k•n wird .im die hie NpanningN legli 
highe vi,ling. 1.·hn... inwfilld 11 .rill-lv wlion Ihe d€. I,I' ileN· wa• helM,kk• iN, te pa. -rMI •an®er dil· an•er, in mk' u.,2ebr©, 
.... t.: ./' A typ eli ii"ne dinwing i,f :!Nl/ dill)|ionle bi!.bar •wird n Tipiese bilitelynteKening •n, 'n 24 kV dubbe 'tan.·•kakel 
*·*' h whi- m P'ig 11 indiniling lhe f·finrne, d men ' hi•id w(]pil in fig 11 aan•egee H ri )]) word die ki,In,irkle ul·ine¢Ln• 
whi<+hovi'4rri•hicv•wbib rell,!nngernin],IrT. indeponderreand ,i.·il 'prlir> 1% si•pr n,r alphi, r -ilrhnnllidleid ell loejulng Wt al' 
arie• li. Ir .... .I.. .... I.le gelelding,·emafde]ing' p/• 1, Are, ann•elfwin. 

MEE Mr; 1, AIEN FIC I 

'1'hM • the lal,%1 de,ign in a .iri. 'ildevel,]>ment. aimed al •ide· [)HG,Gorn.erpin 'r®ek4,1.....tutdaar-Kinlik™Drn 
n, ihe -i•imi rharuum inlerrupto•& and lakin• ad™niaK• I. di. annwending.veld ram vukuum·rinderbreke™ te verhreed In 'im 

ne,r'1ighepi,ilialrecap'hilitie* 1]prhal™themos, ir,r,•tl•,1 a,peain i. /1//4 ie t.k im /11 h.i ,paill.*vermi,in, De *g r,kmr 
in,wlern r. rrn. • 'hal equiprnel• m,Ji• hai·. i.impaa dimen„on• hil a,pek in n.:demeler,ne'lilitedruk,i, mi•kien 'Aldiet,•ru./.,im 
drn•,tv fif emnpril•.en™ irn,nedhailly ie•ill.in proh'im• in nue••i· p'kie /1 re,in::. m .1 1". dil dil d/'held val die k implente bv 
hili• Th™ Iww nirangemen' ihereful.· i, corp-ire if n mekinir IN n,11 iddellik ifil die pri,bleen, i·lin 1,•e•a,11•J,kheid Hi•rdii 
r, m ville L·ir.1 il bi©n k". 1 hriugh 4+ i' 'pill thi pre mill of ki. 1 ./ Inwi tan'Ink·hrihilu. del.™Rativali'Iver..[rrhare'iriom 
Ecrinni' .d hi,:hielinhilit' 't'he maximum simplirin haw •,•en,limpil ha•ker ir'. wal ler,lrlfd,•M#/ ling. be,rr/haa. 1 en m/]ik i,in In staid 
1£,r, bvi·lin innuing ii.nv m ihe frature#.·.14 re' ired b,r F. deri•e / hi> 1 'n Milk:im,irn/linflprinrri, Axid /died„el/ii, wai hpre/ mord 
needing In, re freqi.imi Ic 4 £·4., and > [·t ·n iintairiing lhe .i und.cl• ni ilf lir dii, i,ird: ikf ling win linir iati die eier™kapile .21 1/1.mlialweg 

nich,14 vir '/ mi»:ipl wernri,w dnardikivel,iee. ng ve-110 Inae• word 
Ir. I di' M 'glwid,* ./ale .11 .. '. moderne,iltwerp vir/·.. 
u·•ird, t€M.)¥d beh£•ue 1/ 

MEE FIG 42 NFN Fl{; 12 

11 hid pri 'irni,61> Iii•,•r rhr.ghl 'hut .bkV :,wili hi, •r .in, rl III } Dil,ir i. vir.Nir vi•rwn# dai :4,kv·•kle.1.1/ nie v,10, 19./kikbaar 
M ible ,]mil 1'#IN hill !}rig'ni ],r / Ng ilir| MI,1·9 1 hil privi,]pi] 1 / •rill i,(e nil dii,: die ht,idi. relering d.,idaili,ip (1,1, i, i.,p viii,i 

grnin,9.nvwr-brid n '11 i•r.hai,klike Ill,1 ,• (i,nuihr |ue]9]14 14' n 

wT I vn;14 -dnrl /1 1]egjakhAIr kan u·PeG. endit ,/dii,del,•da( di·14!i' 
(imwrip hiw - Jilir./nit Inln word im dan Ilierdie i,ere.•te ll 'IiI 

•Lurli.liv,lpi,Inlip d iii FLE I dii.1 | 11.. alme11[LI, wi rd 1. [I 11 ,3,1KI·11. 
roci#]le thereture weha•.eL·nlh•evoli,Li.in•dinil,idua fil•,d' Ti, ilim r het i),A {Ii,M (11€ 41%(,111*10 / ditl mlier,11% Mel,Wn V•n '11 

1- ·arin al .·in•,11 br<ker whi•h ha. manv virile. Rnd adv•nial nuwt virm win *iri/]mbri,ki'-met la].Iw w,ir,/1/Inde./ .'t Irin·r 
whi·h w Il k .ali /,ili ll,le·r iri •eh Iiailer 11 liff•r>. lie. JI•mil,in 1 •i in hier,[LI.Jrraiu behawl,Irl Nal iwiri] I. I led dil weliverM,1•.lin 
quiremini. I' leder etwihing and merli irkingill nr wil ).1 iqh 'neri:rr.,inrd:nK eli grenap}in, liritn]U.:™tig di, Hritie R|ekilihile,t' 
Elvit h €upp v Induirv >*e• EKI 41 -• which m inrin winh 4,1-ienin-,"Iii'14e..e,fik*i",EH/1 •i"libilielip*kn 

5 1 Horliontull, 1„illitrd Cir,·ult Bri·glwr• i.1 Hormu£,t'll·gei•]rerd' Nt•Ombreker' 
Hi l.·u r m n, 'il l' ,• in 'he I. •1(1 i hi .i .r'L['ll'/ I rE· '1(IL in 11 

ni'·, iria unir 1,4,f .,11.,1,]N",•deerili· .t.Ii,n.|ir• pri Ii,lih gil]Mil 
lin·i,Ker. 'ire 11•ed A de.i,m |la:.t•d l, 11 ihe . mce,i, ·,I h, f li,•1'1,•1 1/1 
lat,i•,1 1* partir'lurlv ilitt·( ft•' full...,U wile|'hi,Irrl iirr[,Ige I he'llider ./. Wr h,•r 1/eld .!ul.:,·Il,rird' 'ir ],reg,ellrle hip 

•tiikk,· in 'v,q·r hi til> ],i•h,]Illii ·, v,·rE,1.!i,!werke •iliei,ri, en goir. 
Npe, Ial riterence t .pelwark'..41]rillim: rl. and •LI·War ind/4., 'Illw 11>•wer/,do .,1/r herb.,ildc .ka/•Img i•. /. liehle.e nal '41. 
where iriqurn! iwihhinu dilhe•L !11 •1 ihe •eul i,r inl IrrE• equillrne·,1 •rw@ i,Ir' alie knluuik Li,igiwi• rn+rrdlk. •mlr lu,Wruorn 
J .. . high i i .id ... ndil u re i h.1 ..<. Imini']v requ.re i I h,»ke,4 1 1rni•,ill·. ill' liz.-•.• ding ,i,U .... 
peilf•i·•Lil'.Ill,Ir KI•,l,11 .... 11!irille rn'k.kin. UK J(|i Jilil .!'%,k.k v r hile .1//ke ki >ri··tuitim: 

Thr, atanKE·ment 1/ enmenilv *I'le fiur hil,h le·.eb, ril •1,i,rtrir 
ul,( u,Ir,+ r,1 ",11*iii 'Mi,likv Hn,1 1/ .1, 12kV. in mel Ill|JE'k'r•p•Unhir,•mlizeker41,•,by •»16«* •mu*re..dilh}»le 
t ludi,1 • Irew It lin·aker. 1.1, 1,) 2[*)1/100(] 11rtip. in 41 dinihI[ r . lae Bir»kikili ' fig: 121. Min,• r.liri·kers van i. 4.lkA vir hierdie ge 
arr wl#m-, -·]U. 12!. Anul¢ bleake™arenow .wn,labloupin 44 1,iwik,4mi1 lie.kia™.,1 e.lili, i,lin{,li,Urdi,Jifian,4-Jkli·unera*die 

A AMP[| CONVE'·[10?. PHOO.14)[\:(:,4 MAY 1!G 



i,e·h i irii,11 1,·,aken:, 01,0 reali· be,ing ic, appreciate ihe adka,•law,• ...1". ill' Ip hal,• gla/r weill' w.nnerr .4.imeirrge lin 
1,1 I ...ed frim I. fi)-m id . pmeni ..·81,1,09 re'll' ir· 411]ilin•In h• rrnksir,em,9,)11•e bet•£kke i. Sexermk•benermtle 
d..:i'·elet.....Ince rut./.#la/nme#...il<ir· kilrinkti•rs vii mi'•i,-ie ·be·heerde Kirr-·nbane w,•rd .,ok in die -4· 
6,1.14 llct high mlikilig <'11,renl Drakt, PI,il• Ditned/1•im//mfir #**' IngB4Ill,1 

..4, GEBRF[KE 
./1 APPI ICATI()NS 

6 1 Subill'-Intler. 
.ub•tatill [... Vakullm M'.r'*:rnlireke™ xan mald.k •Ii· a]Ie ska](elim,Molera*in aan 

& , m i itul hit' m m heipitied quite iraKili",almi.1 .4 Rewind w,ird r,1 • 1 1• In iwerklikheid Nle,1. in d•ardle irevalle waar 

*/·hing,ipphati,u).ardindeed tisent inlhoie..ere'her Irder In rte #troo.breke, spesial€ i,orwewing -diel laI 'akul.· 
hirmli ci-<·i,11 brcler r«,ulie 4peci0' cenMideraii.in•t/t •ne,]um' li <,1..... bitite rek€/in"t kan word 
t·,1,1 h™ADn nern w 1.e Kn·en fu rther ·hou. Walneer <he litulic ...lie'le.1,/ke kul.lere]M. kai. die takuu n 

Iflhe Mit inii,indernat•d·: I.·free,litchloar.ir.an p e. lho varii,im inderl)/ker i. die•elde»*e al olle./tr 'breken gel)ruil, Ii•rd. inet 
circri, fireaker an / appli,e in Ihe Nanie *av as oil circiA bre J... 1/len 0,·I....t •anneer kleul,ran·fi•rm•:crs met 'non 
willi perh•nhe r..'inl ihnt when-,41<hing .']lirriuihfu"/1/6111' hi kr,ide iltipo|,1 01 1. ge,Ni•lee'le ki :iNIr ,k,Je. 'eaknkel nvel 
unkni- imp .11.¢ 1=1 orair Ing,dated. in•tructian Tbal b wiL, d he wi• dirgerade,alweesomklein·,MIwi,ao•,irheerdeaanleweild 
1•11€]11 . .tp>|¥smnall .irk·P •1•rber. tn prevent iwer .ges.ich i"r' i.'Ii,intwil wat Uit dip £•1•der]•iekkng .·an d. hallie 
innvori•e jron· inler,upling thi, •·frvinw mARnflkit,Ki Imlith apri) inagne»rrn,imme nin,(im™•an. I workom Dir i, I prooleem wal 
ble,n nm •inirned Iii v•ium urruit 'irraker, Iii· 1 /,]ki,ii. r ,a•rb•ker• beperk L. lie. 

Ex,11* if w*•7 fr•r oil·free eq.lipmen• hAe hern in r W· 1•;'I V™,rb•elde vitn die •elirwk - .*ve U*rubti• i. hirike·bwi· 
I.ted.,hhell Irdli•tr>.he./.'a'utin rihil }ireaker.'ate 1, rinr wil,ir div' vaki,i,r·winderhroke. in 'r; ...'pwelk.ng.pakke 
he•nen¢!,«1,1,3['ouer('reremir.gPncl•p Theeq,®nn·Il.purt inkr.|Ii| • ..'I,1/Inegonder•Ank/•nvwerhei...*W4 
.l ari> luited t,imA,/iril,I l. tab-,Kraft-netwi ck Jwati,Ins I r[, I Lr bel·I t ••1•»uh,4-8, L han.... mel 'n ha wa. 10.. 
11],b lind den•it> o,minercLA litindings where k l4 d.* !i>lical w,inr,1/ 1%·•xtiaoinili. hiw•g*panning#rnab,dievragmiodel· 
t hi· 11" •igpplv· i• ear i o i lle k·.1 i entre 1,/ si,me iniermedi al e Al : le, I i pum op N[inimih[· [ i,VIO, ·•Ia],ke 1, plaa, iun enige brJind,leuar te 

VI,•hi,ed. 
11 ,·chr®teri•/ lif "Lu'ling/LI'Kear•ha, it I. anin*en·.I'·e· DI. L.I{pieM .•nn vakuum .kake],uiK 'at di' b.,ma heele.8| Wy van 

1,· free Inin . 715 mev h inica re clkin when n orr, iling .,hip·circuit .i. rieMAn .4,· reakilie i. w,inneer kori'//=tri lue :mderbreek 
uiv•-> •nd .en h•gh Tnting* i. i·an ieduce ©im••derabb lhe ch• ar win,• enb>har·aan*ta€kall•rkribtrikaiekcNIevan•lih*»hhier· 

ul...i,m „m••ru<•,0,·. Ind e.. ·heri I he |calted o...rieS or dii,ranni,rnlik vrrmirmer-ird -it d,1 mi»ntli]• m•Ak/:nhulle,ip 
li, liding leveli n.,I Imrn/ li M,i·.ed .,he dvi,nmir I,a"*i·ne er,Lip· .iel]8·le• id 01' 1,Oui·lakke wi•t ni•rina,1.Inie virdie din/moie tragle 
inen. ./Inthelightwell. SI'whnn. mihi.....E·mli'.4 f in Irn q •,immikc *•1 I ti• r 191 ir • '041;1 k !4 nic te piaei Weer, die ligle 
I de*atched fr m the la.·t,in ./1.•ite i,slrillulfon i'ris·.4 Re kim-iksic ' ve'lprinpligrmnnl, rillk,% direk•nal die inbrrk ge· 
,·au.ri,/hubtic/,fwwin·buil ai,d //,/1™·p/,di,¢14 freant,· IL,Li.wird. met 'n Iw•Paringval frlimleeloitern>diope.eel Ween' 
p,ill n •+ .ire /11.,raled and .i '/r}k:n dinxide Ilre· fighting equip· d p 'fue,igheid irr //el o ie en 1,4.// /8/nidfular word die 
men• i,r lir• wall, Hie herefi •re rogilired 0,9.L porMaliel Maler, i,<arreg· 1,·lk, 'In 1/'and el ;int•ilitfing. O.'e'lkel Geen ka,14/1/ ik.LI 
P '/1/4 enhanced ./.en r. I.mem. lie al. I an ab,olute bramdhllis,eix 01 b•n,In ueewoiddushenndinic endic vem,heid•r 
ini:,I,T,•,•'i lie,iii,tie iiI 1•ergy •f•le/•,idq d e j..linee! ..'MI Pionixoree:/'im/'gi'k 'erh,/)0 R.leryheholfie' 

unrd ilik ti't 'r mimmuni her•rk / ievoIN van die lae e•,englebeh,wi· 
tegtan•U .le,i·€eR.r 

82 "IrCUil CO•Nider.i,]nN 2 Stroumbal/behlerte, 

1, J 'req'ienl'uilih/•i,LINeinfar• firnaceRe.ndherl·t• l,ial•the & /4 un ,4,li•ke, I *mend .AA vir die -* 
'. 11.inririlithleakell.adini™blvqi,#[breai,Krof ilrprdnrn fri•rn ...h. /.1 deurl.lk··,andeen ander H../.le,ere.K word, 'In 

£11(enti,in pa•tic'hirh miLInhtlension •fth•r,in,ne¢%-em This wir flie Irit ¢181 11(1 Mo inm li nc14 1WMLIN he! veral wa· le·ref die 1.. 
,•p# . %*•thi· *ecIL- •. Il€Illblli. klin,ah ·crive r.n dil k.... I Heriwir mier in 'le aftleling 'ill 

Alibi r,·, L*,Ing curri,·M Inti [br Mame 'ale,wn n. high 4peed tripp· Betrulm./ 

in,• 11'4 19 'la i./11. •Jaull lireaker• tan be pnnided 10 'duee I r,|1• h..Il],I ng Wl' 1,1 Ii-IN'e kat.,wie In ....ed· 
dam.w© a 'he 'inuice zil the •auh and li, m*rowe d.ng wi,h h kl,114, I. mM) van wili,urnimdirhrelerN ](011 hewir.,ellil,ed 
£* I lt' ft,se· , !trf I ar hes'.iging M• did i),imirling vrin die fi'lit te sknke! en om dle 

.,1/,it id 'v ni,(,ir. ha• I.en 111,)ri)*k inir. aird ..Ing .... inet ..ien/·en' H. 40/rin' le ./liele, IV.. . 
Gin[I ti,il,• i,I hght ]I,al|. lum ll•ar ,/Un·ill,/4'al• Whh •ia, ph•no Die }M·beer v•n HH ili,kirr iN derghk dnaermek inet inbegnp vn' 

inn·,Ina .·"r.rim will.t'htatawlin, 11#/1.1/.'bee•.... to-*.0'ligle.·rav •11€vrfige¥1'er•nel'in•·11/*nme, ler 

ca „I In earlier piper Hel. D .in ihe qi,bject and Ii,di, 1/ /•· ,•.-4'er.uendq>arnin•·91,·u» H•erdiek•.i>•c•,eer. 
tel.ent pprftirm:ince.0,0,1. fri),/ 1104/ d./'04 nndlhal,in• i,vir•fi|· orm•raa! fwrdie 'inderw©ni hehandel 'Ve.w U en m 'naan' liding 
tak- r.,Ii be L.*1 .nk, cialide•i,in .a•lium '/LILi breaker, .ig· %·•die i,INaandeprE'484/*Wnl m. /.]Irri•eN[,·Il.i'.il,>iwi·] 
Ineili Ihe leeda•m.lai rfur,h( %·nalkr HF'mi,tir•, banerrn'ca rm,Ne a, 1 Ein d.e fet, dal ellige i.tlp„ning, wiu 9,„r/Dini hor in aim 

if F.rfir:n.q.e /1]r/1•LI> ill· L.li .!ed wilh /:r.'4/cl / hre'll. merking 'Intern moel Word V:kii,inl·miderbrekers 'U| cie 'vikedle 
],aw unign .i lenrild me, hlinjimi have heon used 'i, ,ive max,inum k.ininkbirh' k].iner/S m.,ti,laand.irda ]e 'werk.ret,•dek 

nvi,In!,1, il. /9,(lilirrilbithe 'Ir·lik breakers hilt •prin'anduvitile W:i. -.*..4.lnet h©/Innhie•rn I,enq»iepr w•irf! 
ux,und .p,ing•Ine•ai.able.In 4,•ine •.* 1,de·enegi,mlenoh<le riegn'.ine• i. 4, gebridk orn 'ADin·w·n 

billia'he d in lite heheer in,1 die Klr ilal,reke. 1, veriekei, dr. 
hindgelnnide .fiwe! 44 mr•I,irle* 1,01aa,dr veermeA·al•,•me, 1• iii •irri 

in,Ke ',i•iwerpr lie,Lk kim.Ir 

./•El(.ATIONA]. AMPECPM 7.41 RRIHVF' AMPEKTE 
71 I.... 1•rehing 7.t Inlugrnie A.... 

Ern'.irntiulwl. t,w lied'/IL.r,1•'(l,1,/* •n h'%,1•9.I•>i1,•gA•,•1•r,;I 
i...iridi• Ili'e.trhela...,pirip*hi,i,dend. ingrnieuren ell[Plll,le 
untwi ·rr' Inne• ' 1• dir Mix./like fu• Ine,te ..led 

Inih' fixi in/·1.1, 'ir[·Iker de'lli.,rtela/le'lh IK,if 'he fred/r . 111 (li¥ linl "rp in (lie vaile 11/,annbieker ..Td hitinerate narding 
i,In'I"' In 8,111.·/1,"/1 IN•,iri,oril.i./'ir./.m·hel]Ligh•r.•o' "r:kn f deur ni i del van n #e,relidelde 1,0/ir W Lil die gelelitamme 
wh·h i nolifi,I ! 41• Iri,Arr Ii; lip ulmil led M C•rth i'R the •rli•Ii,]in ,·i• di•kial rkieer 191 ./ dil nillillk nirli,kin die Ii,prdet vin di• 
rli'brraker *.u.ru.[rung'.lwii.•inak.n.eapa...he de u,Arn linderlirpker rn Il;irde le konneklper en ..el.ae lie hew,Be 

in ..rn,/ v.in die Ii,e•¢el le bell,Il 
[Alnk lq the rei©,ImE n€[e,i Ii,irdi,re fur (·Hrthn!4 ki arli,Me hie aanben,le ital.Jin•Filibed,Ii, ilir mi,k.irrnin] IN·,]nINy,·m.. 

* mnin i•,mi'W GMrt> »nd Niwelhelik•'ihi•,2 i.f•%'An· •la·' te wini •rr Ii, flir r..in•lillheid iiI t .• inderlirekinK, te wr 
m,wl . 1 1 L|Jil/1 rmi•/ 1 11(• n·r,irr'mended i:perali,in. ..( '[ 1• n Il l•·r. i 1. h,• ronflu Fil . i iiI i die a. all·wle he,in r•' I.T.I. 

HFE VIC ·:1 IRM F.. 

I.*E,•('1•)1· 0/.A J·]0\• I.REAIr'll'; VO].,;OR/ VAN 'AR. 4.41'APPE 

1,,1 ..1.ATE inilkOLEER 
I le·i 111, i ir·,1 1 1,/•,iker hils heeli oliE•neil th' i•i>lair ' :11• he W.' 11 ler dir ·Li r il imbrrk,·r . .,P, k •in d '• 6, Ii,1 i,r 0,4*ina k %'rd 

Ilind i ,lra™.Ill.:t[,•'I•lv,in,hun'Ahell-•bar• Th•t-ler •n #i-.,&,dA,r,unmN di lit •elei.-miD le •'en.kn• hir 
witrilerk•be .. ..ard miet word. mopt hi •vler/emili 'iln 

Ti, r w,im 

0,1 TENT <., T{.- 

hipi,ihi,•ch,hei,Lil'ieaker»thrcn,narto mak€'nnlirin '1,1-, wl .11 . i •,1•ilinkrr wrnic:,1 he' nm n rl,/ 1,4 nwi•.r h,dill 
|.11|· 1 1. [.14" .r· r,1 ed Ihe pirrui.1.1 1,i t,rnie i. i, i ' 
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i·neig-]. prior ki ...... A padliwl[/ 1//1 1/int i: prf.•·id• tenein,ie u. hew• da• dit onil:r« 19 -idin dit Meaa,d ward 'n 
P,irrqi,Linl uni ·,/EU,ilt kn -d. wi,id i-Nien 

(e, EARTH 1,9 'ARDE 
Th orilli, ranmi* bi·rnflhedbv¢.r*ingfirM[theenn' ·wilrh a. Ii' Irl.imbrin' I,Anniuilenam wii/ /ireer/ •...Ir• 
tnenlherin'i.ilhieaker Onlva• ih,6*,alann•»beolinedm en dan die •tri«imbieker,6 'li'i< Dir 140™ LI hierclie Mt'dium /t 
thi· i.prrliplir.••mil-mi·,it ti,irnrigml flit •likimbr•kerkilmer vr,•r• kan w[,rd 

i dn SAFF:rY EARTH (d VILIGHEIDS'ARDING 
D H Ine·i'-n e.1,·4r.mit am· wark ililhe'Drrm,/pir€]mparl Indwn dil n,•dwl• 'int in (lie *tm,imbrekerUmner le werk, kan'n 
ment. ' .1/1...... I,!ter' Iothpieg' p,•nt .....# Velli!(hrid,i•urdwrbindinit aan die t-01»int vaMNebout •ord o.n 

ag.* '' pi»,1,1. reener'./ frnm ·he .mole .,1 01 •he 6 ing'[ht. B iE,en die mikintl,ke hrrhekragting vanaf die vme 

pir,irid,iduksMIMbewihg 
Bt'SBAR E'RTit]NG CELFIRTAM-AARDING 
&.*li woulc li. arhLewd, ut,1,4,• 11 9!mihir prii, rd Irr 4 N,irmilwi K wurd dil heive.k#•elli• druT die,elfde pm- o™; hierl,ci 
tut .hnve. fol a huike{,Irin *Ileh wh•re it 10 Pf-hle ki r•h ...·f ar'n 'ani.'lla.[.r, waa, dit m%tfik /,m d'e .. i,fdie 

I.,1.41,| .1'L•t•,·1.I " 8/. 

At.TRIONATIVE1.Y - the .afer, ealth referred iii ahow m•v be ALTERVATIEWELIK AR,imeveiligheidNa,•r*wa•mah.er'•ver· 
I|| 10 pl).L|JI•1.41:/ / v•Cuum wreult I,Yeukerrecli.•edafter.e 'v i. iii I.,-f Kelan, In U •laium lir.derbrel,•r weer torgema01, 
N)]•mr h. 1,[·1·I { I[:rd 1,1 Thr si Twil· I.lilli)n w,•M na•,11 . !4nlauir in die d=sie go,luit i. 

The wil•tr r iq priwided -th • off piti• whiah en&bleR *,r Di, lanial is (i•grrui me, n '·ar·ixisi.•D w•t dit m•m,]Lk maA 
902 11./ke, 1,1*rbr/ -0.•/ w Ihi'il 1. I.I.I./·n•·rgill. om die ••ruunibreke. vir kontri,le doeleindeM 10 1. twerk •,inder lim die 

innin arew, a facilit, Ar whi,·h·jum,>er #vi,i,r< t•.•nA' •rr •7,ir h...s"[imhn/n / hi'king iet' w•a•v•••r i.rhrug'..1,]11.4 nor· 
allv required [(]r mi=1 Ii,il»,eble rin·uil bre•ke,•. inal•lweg in die I,n·al Min ille Ineei,1/ i.ill'erbilre8t'••imbre•er '.ig 

7 ·2 Operal.MI Reg'/i·.Inll T 2 B••vfu,ereis- 

'Irile, .. ie.i! pi,int. are provided In ihe lart U. i. ..l, ter Cliwendi li . 1.,Apiinte woid In . i·akuum in¢lerbre.karner 
Chambef. li en•ble le#ineebon•. prnde t•.(he Ii'Ult nnce i, w•,rnien i,In d,( moonI[ik lemaakant Dieh aan*fultin,• nad»,1-m 
1,8, bee,1 earthed vialhe vnau m min 'reaker [in line %,th'|'eprar· hnnii tr m•11: nlid!,1 [lu •ia cir w,ki,uinenderbreker maid ™ [sli,B 
€00=1'-dil.iniu·he' Addr.* th,Ni•imcan.11* n "imm well h' 0 [ie .811 akelaan· ge doen wardi. Hier<,ir punt kan 
for ihe priviNian I a ,•ainKearth" U. reris•lhe,·ireuit hri·Acrut Mli .1= -dd vir die .rne,ling van n werkende aorde" ten· 
earlh p,>tenlial nnretho iniei:rnlearlh i' rernaicd 'Phi'l,Mrn{·!Joirl J,rn linde die I./.l er hy lard Ix.ielill. b•>u nadal di€ in//.I 
vid. ffir air™/1 ini•dii,n throu,/ /r main .1/ 2/cl le ..ren' anrde w•aer k Hie•dw $)4• mdal alk -irq•e,]}A vir*r•m·in 
tr•„f •imer*, *d ftir · pha•ing#." helween adjacen[ panA when -rinK de die hi...·1 en die s.*.ni'ormat- en vir ". 
*ansf•mp,•p:•ul. Ayenni a.aiIAhle ling ' iuM.en 'unligiende panele ...Ii .pannin//"n'. 

rhe lewer' /" ae,In incil.orate' linw ".ne...1. /1 th, fu,11,'w· %.rlilite nle 16*kikbaar is n•.. 
1ng rLH!-1/ Die 1,«Ile 21/'· Iwer,) hetat dit "11./..1/,Kbed. 
1, The....emeni,if the,lidat„'Intonl>pmwi•p•I.·ewidk.lim, I 11/ p./in# ./ die 'wil. i. ... lir ./In v®nueling vip •. 

laori,:,1-lnre ./•·,•mpletel•·•ri,re-h**(htinlhe ve,]i' il©leennfi[/·I i,il doM ./ il de 'al,ell,am/r h-liemal 
inim ihe bui.i £+Amb.,0 jii,·Al- 1]FE+r .ninwil ven cl e Kele,Miainknme, lereinde dw vepw•dering vm• . •irri'l· 

2, 1[,iffrr..unwi".,n•i'·Irm/le!•is,i'.*.,d fu•TP,•n. 1, hreker fe wrgemaklik 
hierl ./.' 'I ,·ilieI•ing fli• ve•kele hi 'r•ancle equipment . /11.' 1/ priwiding inu,Kndetfun' 2 /1 01 im•w.rpe van hori 

de• d. a' Lihiewancicianreled equipmell/4,4(1'hagil. 1,3 R .hi 4,ininn'Ke,milier.i·..11.. hy hrime •ri»m:.nning ur. 

4 'hr t' ult·n•king raparil> 4 the w uum rir,·ilit br,·Aker vi,-rninpnn *n·,·grAI. riarding van 11[le knhi'l•on aan•q. e 

3) '1'h•egil,»ellen.,1'el.rach....fripernii,il:m•hi•m•for **B[xM 11. q•Him rn .p•nning,lrJingfnrmaci•rq. deur ge· 
1 h,u,1 M n a•k •,1 fLI hi· lirri,i[ hirn.r from -'lliTende v,Fni• v•ndie •akuum·onder· i, rang,· ir Ar,nng, nnd ,[i·noi,1 {le• li• 

breker De*n• 1).ed Lipon h•irizi••tal -daii,in wd! ftillow ./ Nial con Al Hierdie •rnn,im hnu,hi™•drip•wiling.Wrijairm•ily'=inE,hl•E•n!,18,' "Ti,hiinK hied aan die gebr,ker n kruie -n bedr>[5 
vir . /Iximi)reker Ii[ 'n re• dard 1+#lureihnniheln,wharlacilt¥ Thi• fil,Muna•i.01,„Er -1 megan,Mn- wet· en irilenoiede· 

¢14·41,14 le,!turt invillinKfulii n™kingcapae»,p//i.i,bi,]v inmd.ial ./1 
wi,rk• and 1-11.1,• 48,0 •hin [h• planl it is 
& 

ni•e •riaail Onaver,le N wal mi hain,Ae isfila,.,0 0,?ba•pr i:N nal die kon# 
er'-[ah„nandcertal/[v Inorepr,iden I virwi...,Ii' *tr.*in e1•"ll wil<* ** v,Me™mAIiker a• 'n 

: Ill,vod 1941,i•mi.rawidrilwitfull"Li,14!nltalle.lill tAndaarcl.pirn•:Up verwe•enlik .1, word a% die a•rding •11 .1. 
ra •lantine 'rerd [.ink ii'.altic! 1,•r •·c··• ft•r detilihd in,yk [ i,[in i.f ihi or, wi! I ..n,k•/ w,t d.e vern, fie fa,1 fourihill ' 1.... 

ea6. *Ill., in•ii ., rd .1/kik bale min .1)r.,ik. irral in inwerhel 
]1((.crkre,in.All,-9 unar 'LI mi·•."klip. r. 'Ikerlik./.kmrer 
ven*ndix i.. m. dic n©Kill dic ki#4,1....,g€ I. ..+ I. 
mikke 11 19*111'ie wor,1 hi:ine dir 'imh']1%41 le•/ee' /11'LAR en 'n h,in 
Terit'k we• u•14,1 - liging iii, die Nlr™imbreker v • ge.. 
leer<[i Lli•D,·k.iN•!*deL,1+, 

8, /En·tlill ITY ./ MAINTENANCE M.fi BETRol BAARI»,ID EN INSTANDit(HTDING 

011'rodue' 1/1.K•it> 8,1 Integrite,1 •Al, d10 Pr{Miuk 
M# h- mi·n uril[.·n r[,nier:,Ing frced rn fri>m mainienance [J-, al bE,le ,»kra f.lr die w.vh•id i'*ud•ng·il'•" 

which miht 11 */f a Inni: •errn •t•riliuie ·•f a•· mindern d.* .. .. n [Ing......In•k«p lin ./.rne .ak,kin, iii,1 

•wit•hin, 0•Lii,•mer, 1•hiN ran he eMT. ed I de•el•,pm/,1 te,li. wikkel behi...1 le w. /. Thi k,1 101 Nt,1,1,1 p Ilrinl: wii,i• di·i., dir,ini 
. /• inierupter,%, rn,4.nic·81 n...wal 'nd,•ranve /* / 1he .....I...' ./die l*rhri,•wiM "1 .ili inio.[ile. Irl'ik 
equipinent •ni |ilding an aw•n,en· a ·.he luentiun which mav bere· tri- UL•b©/1-Ne•andie.../ -•11,•hi••Li,van'iisknti/••!in 
4,1,red ilip m•!r •n im»dax •41 ·i,jd)# 0•J weeb 

•bl i• ehe i·*lier of 'br .·1@01pmenl iii fulfill iiI d.44'In Ile,rou}, inihi Ul i. d LF wrinl,ip v.n elle tile™Mi Ing 4 /1. 44 1,11(wcrl' 
funil]„n .lih ,]r wilhon ininnrrn•9• 11 i. if • e / the Kre/[,41 hink··,P Ir vi·runl n·.rt iii q,indpr m.,indh•iding 1),1 1% . .11.rl,k 1•ale 
*linni i *Ihi irilerri,]iler i, 11 •,Itiplelely •O1•edli•LI ,Df knawn 1/·/111:r...1 .Ne i...."eker I m·L·.Iril,il vi•...Ndi .,Ili•id /1/4 he 
capabil,lir!, Ituln,•Ii,i red a,£1 rheekerl ii•dpi ihe nimi mil rr".. rim 

di.nl• al.Jlloil with % b rin Rif m •dein [e*,Ign. 'nd 'in fullf|i' Vemirdig ell /1,)Nh -r,!='1 (11' 1,•pa-TI •,1!ir •Lirm 
dulwedly®u nr •ww /#(11,r. fu'an' fiurn, 01 H. .tchkeu um -di rlif' 1.nolohie en mile,•44™et.in'Mil lulwp •innd•ardr v], alle 

H 2 No' Mnintainahl• ..eW Ag Nie·....i•bar-*le 
lh.· ' r#I.·l ini •1 / . Juili,m N•iil /elr havi• /.n ha.,d iLre 10 Dil |4'/-14*aillup[Ile i>,il,erpe•an va•wuni'k•kfl/uiggeha•eer 

unli.. i·*i.rlig kil,wle{1. •1•• eNperier,u J• iximpon•nt ,(0#11 and im dle fie·Li lan'i e ken.1 i, el, L 111, n w 1 ing 4 4,1 dit i Ill'w,•r p i.' 1 d'e 
a.• 1,11 m.impl,1, 1/ mech•./ul „inle,/ id .(,%,11#ri,1,4.4.- kilm,•Inpliti 'i' •bruik en •m i. . eerite plek. die Tne•n•e, in 
rhe.-mcm i,Ahe fixe.ji·wi,i„• Ji•„),w Di•kesa m•wrial,1,11 hilii,1 • Jin Aie he veg©nde k••n•pimenip (e ver,•E'nrou4 Di e huidige I.· 

taili,Ir.,· lueelu• ihe·.p dot; *,pecifit· 11•m• Iii •·,•,1,]meT,1 Knpian dir -te /,inbr.wi 'ler I le.,Bllikr livdine Wt die ver 
inn. han' 1/'ilinl#•Limhle p. A. i]UN., Ihe HV' endl»LI• Thi -|lin: 'In h./he ./h••He• In .1/.il,Ar i,ill.,1,1/ '•In (IE lill 

1,1- 1,214· i'nan ininlimble wlint·Limpre-,Lill«UTEN. 0 51 8 Mwdlen (im die "Und h.rum:redple blim• &11> rim) /.21 irk,» 
n 1,11 1 Ill il fe. p.:lin· 1 1,/1 16'1 1:hi mt l he p. t i/· li le 1 /1.1 inll. q •,lide.ir |he liableb..1.!ing, ine! N' i. i,Unli•vm, ihnie inwland 

A m iad preNhure •M ili(,im al,Cull> mnit,luitwd 1 lirmig• hilill)-r, te-•1 die 1•Ki·b,iude e.rn*ka;)1)e t•™A£·r dn• Ke,i•••ame 

curren, and r,t¢ MI liri,Lkin, rwrri·rit (1 + 1-· ],rnval i hi, e fri 8 1 ivi,n.i.. knni'kdrukkin K Ilwi, r.1 i r [ILE· :rw rid,1 r i m die k'inhil · riuii 
Ihi. i,1/1/1 ...ine,M Al Ah' re,•i,ted •.In' prtI ii'· I witi, 1,™i- -lgel- wird 1)euNI„>pper'i/*/In,w hrer'ari,i,mli,ili 

in.™in,Linn W, §r he {11 di/mft,·mn .•/ mo 4,1 ril„ Iii /,' i e,·1, die w„mlrd,· mr 
dri.1.knink wal nip' muk#,1/ /1,-w #r.1 -en.. 
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Cn.- err.'i n hal beel .,r....v inle,rigaled in .e wur-fex Ki•nwk limMr i. ded'i,•de-kindle .ip.an ilit•ehide t,iTt 
lendE•• sh,irr eirt·i,il Inling•nd 11 ran lie relnlpd Ii, the,£4at arc ener .Illin,Ngwrildil kan in v•hnndKelinng word metdiet,•ta!0 b-ir 
.i]Ligriti•,iwri. lile,)flheinte-•pifn Th-rn;...4. .h, wa 1·-gll, /'irt..er iIi dip low-duur tan die (inderlireker. lie 
I nliriher,11 'ireakili,•Irpe'.1,0% at varmul I. 'el. of cur.nt for I .0 grnfirk.fi' 14,1,win'naantal!,reek·,ippri•imeenwrild ende•tiontn· 
•IVV]lkt' circm, brenker Dfihe 19* u•ed bur frequent bwikrhing du· vlak•i 'n 24] MVA/1[kV strr•mt,•eker •an dw .l,LI/ •81 wr hrr 
I hi[·h el••i n in.,irlirite. a flatilil in the m•·hanism link.e (c Imal<le •kA,Ill, #lik uL,rd Elke im•werp hit 'n eien•kap in i. 
.vwn.de,:r••0''we•rha•t 0.0,1 1 i|ace. innr•rf tha• rheend·£]1 life nwg•,1- knpil€[ing wal 8ani.in h,Deveel N[yta,ie plangeund !,vt 
i·,ind 'Inn an 1. reo,Red and in. i.ew a the fart that no inter· •,]dal die einde val, t.ie le,ren.{luur be,IaH] *ari w,11,1. en. aange•len 
ined,me lire Ild,u•Iment i* reqi.ired Inaximutti . /.1(in . ub:•ined gi·pri [i»{nlid•e .p••n•a•npas•K ,£]di• iN t•le. word dip mal•,mum 
trnin tne equipment It ha• heen (•.und u• te*t lhal . *l,un is in henu- :an diet,*7«11,0 •el,n. T•,et6e he*at hierdie ,{le 
iii'll' i·nric'|n4.n ni414¢ ither .irms of i.rcult breaker Mund en!,In!. krniek i, 4,* •al mr, die meeNte ander 0,il,•Memin„n· 

1>reker <iii·,:p• ali» 11ie 
«E Fl(; 14 

<[IN ./ 14 

8 :1 #ohanilirn, etc. 8•• 11•g•ni1,rne,1/• 
The i.* nlrchAn- - been desilmed u. man® the Ike bed/i,Inega„IMme 's ontwerp ilm h> d.' eienNkappe van die 

rhorilarrili•: iiI ./ 1//LI,im inleeri,pier ind IB ihe.eft•re 0 'hi•,1 ¥akuumenderbreke. aan te pas en dll i,dus ·• loesel met 'n kurt glaR 
41/ke law·ae•di·vue,/*hli-weaT•nd*,W.eapab.lith .U· . e™ev*,hn.•k.laeal:da,•e,n·ntang1-nnduu. Hutpk=•la•. 
11 rirv /1,11,1,·1/, i·,1/1/rir;and met·hanii,mn,•re Al'Lri•rce™hle far in kininkil el m.an.Bine• i, IiI ./.Inklik .1, ing/eksie en ./.Ing 
»:. nrin and Ii,bna,un witlin,•1 Ihe r.rpd for •arRK /, the grcuit ./ler d.' d'ar ..... toi die .1/.mbreker kimer verk. hoer I 
brelker ihilrber The,i,• priviquinA account fir !]w hu,h rrliah1Ill,· 01 -d lierdle .trre s veran-Mirdehk vir . hi* betruubaarheid 
ih,4 -,Kn iii' Ii,Lrinen , whicl, 10 1)niked m b> an •le,1.i.e pri' i·a, hierdie lueni•,init, w•t geri,#steL' ward deu• Ulti:ebreidc 
grnrom. il, figrairch ",1 dr.,1,•pmen, nal./. eT, [$.wikke[ing.grnm 

Fi*lended endil™nce te*is Hip a fundi,melual #*pect r. the de•·imp· Lanil.ril 'ilihi*,alle is ·/ fundamenle[e ..ek vii die •nt 
tne,w M lh uuiLipmer,1 n,•1,•1/ 1(,r !11/ 1•8 1,1,¢•anical lii,knm hul wikke]Ini• win hiatie ir,btil,0 nie net 1. ©pqigw van die basiehe 
'IX!,flirl/Vailli.mir//fupters 11.Me,rnt/110-1.1./hyw·tdi· me•nir•r knppeling, -, maar ook ten opsigto van die valluum 
"..[ingt., thei,m.nati,•n.,f alllhesecom'.ent,willghe i,naeA,rf krr. lit i, #snaklil( dat daar, hy •orse va• gekoordi 
*rplinhilir'•laimedmieachs.·p•rate,©in•nent Thi,i. well. neerdr -e vasgewte] woM dat die kombina•Le Van al hierdie kom 
..fed in ·hr 'b,elwe 'f 0, /aa h„Lini• On '-IK /0 reduce il t ponen[¢ dir he(muboarheid w• daa, virelke aN,nderhke komm>nent 
e-imi •d on frped„m ®In irh,•und o• 0**enhancei•p hfeif uppe™ -d. /1 / a0rborg D 1 word duidelik g¢,1 lui• reer deu• d• al· 
OW bel] in•; '-I. d van kontak•inging hy .Ing om kon.'·em.1/ I ver 

1,1•deren deurdie vryheid •na •er,l•p.it10]ng by die iap·naak. wai op 
I beur, die le....dulr van ./ 1,nnielill verle/g 

91, Ct•'1('1.UN!{)/I g.,i GEVOLITHEKKING' 
Clark [he V.'(L,ll.,1./11| h./.r 1%1•u <·MIr/ LI./44 r./. Illitli. Dit i, du.del' i.' die v.uum ondepbreker nin, gy pie p.k in ... 

1/ hi,I 'vii i.../.rial di,iri/Nifin nerte,•rk'. lin,] whik' [ L..... N,0nnu#=. in n>werbede •nneem. en. 'Ih•weldaarnieve,· 
./| ti•i.we nil "hrl•rrng 'ifu .lill lire,1•rr. 'I i ali he*•in lhM ,• v. wrird d21 d], alleander viwm9 •an •Ii*in,hil·krr[,al verV,lag w l 
vari•iffeil·ia·,v ad,·0niage*lri hei,•erwnel,il L. lk(i,igh,fully *ted dit di,idellk dat di, aa. die verbriker liale •NHdrle lied ag . *in. 
:inii evid,1.ited in the wt/1 M.rept if pr-ding eipe.lit brenker .'h nanKewend en in die t••tale opBet •ar, U =sie:•in, van •ir' 

lir•ker•illix[•i. pq geeval••eer w[,r• 

14·f 1(·Il{KI) 197.5,1--']tmni Pr,10-Inthehevel,>pmenland Ve#. ] ./.3 197.refer.' O.]an/e V.dering in dip ©n'wikkel 
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In, I. ·] F'isher W [ 1'*MI/And H I I.KI a• M AiL[(in J Fil,her, W I. I••isiult e• H S Wood. 
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FIG. 1 BINNE-AANSIG VAN TIPJESE VAKUUM-ONDERBREKER 
INTERIOR VIEW OF TYPICAL VACUUM INTERRUPTER 
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FIG. 2TYPICAL CONTACT CONFIGURATION TO PRO- 
MOTE RAPID ARC MOVEMENT OVER THE CONTACT 
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FIG 3 CLOSING SYSTEM ADOPTED FOR VACUUM 
CIRCUIT BREAKER 

TOEMAAKSTELSEL VIR VAKUUM-STROOMONDER 
BREKER 
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FIG 4 CLOSING AND OPENING STROKES OF 
ACTUATOR ROD AND CONTACTS 
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a) 020,¢>. 
il ci«vii breaker no capacilance. 
ck voliage - 26 kl 
1 le·s'foombreker geen kapa lansie. 
itgspan,ling 26. 

b) 0€uum cid brooker no capacitance. 
eak voleage = 22/ 

Vokuum·/roombrew geen kopositon„. 
Spilisponning - 22. 

c] Vocuurn circuit breaker - capaci:once: 0.25 UF. 
Peok voilage =:- 4 kv 
Vokuum·stroombreker - kopositonsie. 0.25 UF. 
Spilsspanning = 4. 

FIG. 5 CURRENT CHOPPING CHARACTERISTICS OF 
CIRCUIT BREAKERS 

STROMAFIAPPINGSEIENSKAPPE VAN STROOM. 
BREKERS 
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(o) Closing 'ranile'. 

Toernagk·oorgong. 
ib) Opening lion.ier" - noimG) speed. 

Oopmak·oorgong - norri,ale 'poed 
M Opening tro -nt - 510||ed rotor 

Copmcic,k oorgl•ng - stilitaande rotor 
(d) Dischorge of stored energy 

Ontlodi.g yon gebergde energle 

FIG. 6 MOTOR SWITCHING CHARACTERISTICS OF 

VACUUM C.B.·s. 
MOTORIESE SKAKEL.EIENSKAPPE VAN VAKUUM- 

STROOMBREKERS 
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BUSaAR 
(El FISTAM 

1 Circuil/Earth/OI· »111 
Busbor Selector 
S,reombaan/Aarde/Af 
Geleistam Keir. 

2 ....' UNIT WIDTH m HEIGHT mm DE PTH mm 
Gelei•tamme fENHEID WYDTE mm HOOGTE .m DIEPTE mm 

3 Sole'lid Oper/ted Mechon,&,q 
Meganisme devr 630* 250M solenoiede gewerk V A 460 1730 990 

4 V.<uum Interruptors. 1250A 250MV.A 560 1830 1170 
Vokwm ·stroombrekers 

5 C.,rent Tro"rner' 2000A TOM v.*. 560 1930 1330 
Stroorntransformotors. 

6 Cable Box 
Kabelkes· 

7 Mull,rofe Coble 80' 
Veelkern·kobelkas. 

fIG. 7 ARRANGEMENT AND PRINCIPLE DIMENSIONS 
OF TYPE FV VACUUM SWITCHGEAR 

RANGSKIKKING 14 EN HOOF.AFMETINGS VAN TIPE FV. 
VAKUUM 5KAKELTUIG 
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FIG 8 CABLE BOX SHOWING TYPICAL HEAT 

SHRINKABLE JOINTS { RAYCHEM) 
KABELKAS MET TIPIESE HITTE. KRIMPBARE LASSE 

(RAYCHEM) 
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FIG. 9 SIDE VIEW OF TYPE FV VACUUM CIRCUIT 
BREAKER UNIT 500 MVA. 

SY.AANSIG VAN TIPE FV VAKUUM-ONDERBREKER- 
EENHEID 500 MVA 
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AG. 10 SIDE VIEW OF 24 kl VACUUM CIRCUIT 

BREAKER UNIT. 

SY.AANSIG VAN 24kV VAKUUM.STROOMBREKER 
EENHEID 
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DUPICATE BUSBARS 
/ DUPLIKAAT·GELEISTAMME \• MAIN BUSBARS 

HOOf·GELE(SrAIME 

I AUXILIARY BUSBARS 

HU P GE'MLAMME 

1 1 -r E 
Ch A 

L.' L.-7 

'1' U ?1 9 130 
E It 

VACUUM INTERRUPTERS - 

-# VAKUUM· INDER....5 

Q9 
CTb 

-OD- 11 11 11 

V MECHANISM SPRING OR SOLENOI[ i 

& MEGANISME VEER OF 50"l"IE i L 
1 VT 1 

Busbar; Height Depli• Width 
V S+omme Ho©gle Dieple Wydle 

S.* 2600 1600 700 
17.5/24'V Enkel 
100MVA Duplicafe 3000 1600 700 

Duplik=' 
Single 3500 2500 900 

30/36 KV Enkel 
1560 MVA Dupl,·core 4100 2500 

Duplikagt 900 

FIG. 11 ARRANGEMENT AND APPROXIMATE DIMEN. 
SIONS OF FVT RANGE OF VACUUM SWITCHGEAR 

RANGSKIKKING EN BENADERDE AFIETINGS VAN 
DIE FVT.REEKS VAKUUM-SKAKECTUIG 
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VACUUM CIRCUF[ 

BREAKER 400/2000 AMP 
VAKUUM STROOMBREKER 3. 

400/2000 AMP 

-11=E 
-3 - 

1 
A 

1 44 MAX BUSBAR 
RATING 

IC 3150 AMP 
MAKS 

GELEISTAMAANSLAO 
3150 AMP 

L H El 
? 

HEIGHT 

HOOITE - 2350 mm. (92,5ing DM ) 
WIDTH 

WYDTE - 400/2000AMP 700MM. {27 5ins) 3,3/6,6 kl i 
400/2000AMP 900MM (35.56.] 11 kV. 
DEPTH - //uding Cable 80*1 
DIEPTE - ll•luitende die Kablos) 1450MM. 157'ns DM. 1 

l 

fla 12 HORIZONTALLY ISOLATED VACUUM CIRCUIT 
BREAKER TWO TIER CONSTRUCTION RATINGS UP To 

500 MVA, 66/llkV (250MVA 3 3 kl, 
HORISONTAAL-GEISOLEERDE VAKUUM-STROOM. 
BREKER TWEELAAG-KONSTRUKSIE AANSLAE TOT BY 

500MVA 6.6/11 kV 250MVA 3-JkV) 

AMMU CONVIO.TION PROCF.F.DING€ MAY B 
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PERCENTAGE OF RATED BREAKING CURRENT 
PERSENTASIE VAN AANGESLANE BREEKSTROOAt 

FIG. 14 PERFORMANCE OF VACUUM CIRCUIT 
BREAKER RATED 250MVA/1 lkV INCORPORATING 

V. I.L. INTERRUPTORS 
WERKING VAN vAIUUM-STROOMBREKER AANGE. 
SLAAN TEEN 250MVA/llkV MET DIE INKORPO. 

RASIE VAN V.1.L -ONDERBREKERS 
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Mr. J. Birtle8 [Allihate)· Mr [40@Ldent. Sentlen,en. whea Lhe Prell 5 M.,Iwl Peneliation 
den, invited mo w Illm•]ce the authorof ihi. paper. 'Aopoinlssome· Anfl,finrily,)•Inqt,[urqtwin 
hi)w p« apeil li• 11 t.ce. FLN y, lili 9,11 igh I ]Inew £lf Genff Auron being Ha4 1•. ni'R €ffort been made ti, 41•lficanilv reduce the comt of 
emp[0>ed by thes,imraigani•tion I hAve,ever met him In fact we vaciium iwitehgear in an attempt 'increase salesyolurre And market 
met f,ir #he Mrqt dinr lin T 1.*Iny nighl . thl• H<itel. Second]>, I dii pc·.....9 
enier©,1 thil *i] 1.1 [ ullrian T had t. inlrodure-he meeting. Yi, rk· Thi·: shnuld he paigible since. [believe, the prices ofieruum bottle, 
gfulfirnon •i'nr * mnyrrmemberlhal waybaainhi•torylhere areven·v'megen,itive 'Phi•.aiketingtechn.que' cutliri:prie€H 
was a war be:ween [ancnihire and YekRhire tha. turnedintothe Wai . inereaM sAq .,ili,ine ha; .29 -a.'ful' exploi,rd 'fore 
nfthe R,™es Thered.Ge for[.Quai,tureand.. cose for/or'%hire *bl, •> thirninorind.u•liv inth• er,•r•rv Tiiankyn.,Mr. Pre,i 
THN -1. :41 1 F. lin, h 1/qv mainly rn the '* rields ihe 
ericke and 1-(balt Pltencli [ti •eenl tiines thisemblem Df tri5 warl: Mr' be]ng changed ·I /0 fod and whne turbans· Like Auto/Than.nuvervmtioh M, many of the En· Pa[AerfuiynKrenneibution 

Mr inee. i. Rrul and Grnff ..ned hi8 'ch.ica] Pidier has n,Ked R wry ed.catiom eomprehe,Mive ieries of questions touch· on a part 
wrel™819 Intimeheachieved.hestatus' are][owof ihelnstitution 1ng Iprin *9$9 which ] am .ire would be of inter..most 01·You, 
or Eleetrie...*. * c Chartered Engineers Foriomethnever eq ar the Ci nferetwe Prien. as y,iu MaY h•vr been quoied In 

thi InAt 'wn vear• he has bee, volrs which have been ir asqiated with design deve]•pment of the order cif between 15 
twent, - 20ri 

the Companies with %,hich higher I rhink that I.chKeer L".. he reaqonable ./.re in line w ith huth. up to 33•V As my 
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lidled diling that T...d n. clagged a. Compellor' 1 Cnmpanvg pricing poliev and UD, a. th' priee whieh lentarket wag not men· 

1, ining h.ir ·wain. Firr y.•g agc he rook up h. pmpared enhanced perfeinnanc€ ofth•ireuit breake. I 
present pos.lion to pal, forthe al wad :Ue TeehnleAI Di•lor af Bri Qh %*ehgear a,d ha* been to couple th A * (f answer with rBspolsible for ' poil fuither d•,wn 'I 

viur the devolr>men' catwribu(ilin 
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1(Hiling an,1 irlling ¢hiseir. reakee non a fel. His conlibution•tothedevellnen, of vacuumsw.tobin# iet up in* nga Compentive 
dev·ice 1 ha• heen reaignil l 11·e R©yal 5,rciet,· r,f I.·idon .0 0warded him .seeanencouragingsignthatiheva-mirier-pt•r.er· 

to volume than lie h G Brnwn,nedalin huIT• mee sensicire 1978. the iwi:ch,ear And we - seeing a 
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and f• the firgttime, - eisi>1.keMt©paygoll Manufacturer o, ofinlerest· mA,ing a*AY from 'havealr€adynsaimilatedquitea r.inga 

1• en 88ch i,te,rup[or 90 that [/0 days that 1 have the pri• arestaling to come ing mt'firn,alion iin varu.,ri MwiWhingduring the righ, 

we will /11 benefil Wei·annow.avthat15-20, I.:/ .1¢h (../ a,1d f believe from what he hai to wastheprice,hatweu.edtopay for 
Wirlium [irMIL| hre.krrs nnd in ./v'cdav Ilsvi·hgre. pleaurelhallinlroducet< th,9 Youal/Mr.Geol competitive ·nArket ynu will be 
pyingl€!AH thari ihetan :/b:eqi,ent ..rchaie: Al<,1 rli'.depend 'pon 
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fact.,re,4 le(hni,!LW whrn the varuum interrup,0. i• complete to 
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Fh • SOUTH AFRICA·S LEADING LIGHTING STRUCTURE INNOVATORS 

Dowmasb MAKE LIGHT OF RELAMPING PROBLEMS 

WITH 

,, AHAMAN" RAISING & LOWERING 

COLUMNS & MASTS 

LUMINAIRE MAINTENANCE - A ONE-MAN OPERATION - WITH EASE. 

0-- 

An ideal wstem where heavy traffic makes conventional street light maintenance hazardous. 

Pedestrian Malls where access is difficult. Spor„ fields where inexpen9ive floodlighting is 

required and where maintenance vehicle have no access or would damage plaving surfaces. 
Columns and masts up to 20 m can be raised and lowered quickly and easily with the me 

of a single, fully·portable, hydraulic: jacking unit 

For full details write to: 

Bowmast, P.O. Box 179, r h 
Vereeniging 1930 

or phone 016-22-4051 00!Uffl830 



tin·. it wii,Ad he.hipped Inioour lanuri·+ 11 - 1 beineorooraIed in the eqi-Ir . thoie 1,)f ,•LI €Jrcull breaKer, h neverthelen Pl•gpil 
switch'{ear and u·r %.7•u•d Elf•I 28kV applied AC - Lage teQI, and ther thr. »Lria .rber* may be ne,-uy i:) pr. certair h·peG of plilnt 
i. 4/.ther peri,id .f weulor mol/9 depending upon wher'the equip· Tii Yeduce Ae fire·Ii.4 Ir 4ul),·at i.. div lype or trang 'hrinrm nre 

menl , gring in iT w.luld lie i,sialled a•wil c,>inm-Loned and a,other boing •nsiderd whieh nocordink- In the quthni mev require qurgE· 116 
6•MI high •90:nge te.t .,uld bed,une. ·i I think we c•I be na,niably Morber' I d..we hlvenot t. r.d ibilneles•al with the... I oil cir 
•e [hal pr,indee the inte,uplor,have Kane *afelv throuKhihirprn eKi•t •ireaker• 
* area ifha,am 'hat i' f inlly ihe initial man.,facluie andsecond. 3 Vacuum Ce...]™ 
'llethinew] Ihe. have ieenlin..Lrouri- I.(i™Indincii• Thr•uthorha••learl> differentiatea oe,w•rn •he * ,m rhainetrri• 

t i r, m i a ru u it, cri.il a/,ir. i n d vi c u 1 / inl e-pl e,9 19 I it - u [ d be . n · 

lere.•ing t hear le a, interrul,ler .®Id 'Ii, lie devel, ped ti, hoth 
., In• think Lhrre iNgoinglobraiwrenl ed and, Bage t<: dn·e haqnol 
M led [rir leequenkv HV test, 0 0·tab[,4, i#'heiher •he vari.In 19 911][ Al the J. hannoihurg 11 ep'!,IT .[·wi'ri,gL· 1,Lim],ing 1,1 Lin vaillirn 
tiere Wfult I do believe as with al] equ.p:neal Df (hi, 61,Mit 'ype I 

:nterri.pte' have •en ,•ec for 12 month in e int• Ike •,tch ng id 
•va·Near [h• 00 (he equipme:ir haN been irwailed 1 IhInk h I. the ' Gk'. 976 IF 1„;111 ]9(11(ir·. 
illwa·, p ucler,1 4 he'her (,i. 9witengear or vack.um swi'cl'gear ·hat it L. These ronractor havo a 14 MVA fault ratilur 8/d are baoked lip b' 
wi•aftera•11,1 12 month. frim ins,01]at-nune t!,peq.lipment 2® MVA I . Fuie, anc operale im Ivera. 9 time•/dav 
ti,i..•14 ·hill .··hinRha,1)pei• overliwilled/ling/ririmini,Ni'in.2 I thilik th.1. ralher• lient w. of having thelies, cifbolworlds And 
le•andld: knawthatultil wegaincompele....tanumberonn> conalle, this application oDU[d he ex·ended in si,ine i.•aliers m .· 
1™en, eliewhere pre taking the opprminit> t, dc an Niplied voltage •tallati,m. where 0-herwige inlerruptor: w •ild be uged 
1,41 ilit n.. [hi. Imer 12 mont.. wh' 1 think Wil 'ee.ime i. 
tinal .1,1 leili r ·huia,·uum, ard we will ti>Ineti' airept I.i, as being 4, SFG Swi·,./. 
.. ..,41 hil,4 relwbilil. . the enibieer who !9 not an expert •in .wiichireer i• 'wau,!1 11],pe. 

Curren# Clin>i. 'Ir 'Ff ././*Nuld lemr• <i· f hen••-MK'gid.·•irn" I hal refrired ' i, in the paper. yl,Li• imar 

n,lil,in h Imiwinllv r,irrer, thni the inooDIng .eve,E nre 01. or M'iNhili ter-,imtors and nime of'he d.ld·.ariage, vi ea*of maintnining !,as 

.Iliw 'i •91;•. par']cularb li,r the iop:*rehr.inium all,w• u,ed ir Ibe pres.no. acce.Hible for :epair or renewal ii' contacti, 0 9,)fler ./ 

4·.1,silf Inli·r,Li[,tinrnani,facILredhi·VIL Current chiehigneed ¢ .i' avoidi,g cir-011# rhn,p ni,1 nK Ad liligr v,]Itage, Ind vi,r niu ]11,4 . 

ilwin; be the ./ril¥ 
¢(ital erileri,n,Inc the·dore there are aiher.cq•ful t.i,re bull,• thn,1%'lrUJm n Pr 

i•Tri rs...ilillili,whi"hli 1 wl'ild I.ke !11,14]1•lill>fugall'.lopplll:lurle'lh i ilhank the ./.'. Arthe imciliting Ind lah,/41/ in· 

Inl,ik the Lirpi,r[a,1 .'14' I .al if we h.,0 4 -cial ..plirnli£in thaT inimat • he h89 given nn v armum iniermil}te s, 1 /1 wouid apprer IA. 
hr inonufaciurer • literatureis conqultedor he 19 app•oa•hed lierau. if po@.le M·ne eompiri on with SFO •wiT"hi,eer 
hipi, i/nini/•Frvineune'lehuppi,N 0.1,·rioill,re•Ker,have be,Jl 
h.1>1)in' c• 1-ent' ftir man> manv vear• 8,1. it i. ime of le ih ng' Mr. P.J. Dole, (Rcindiper,) P·o},Ob· the n·.0„1 in lirr•mil pi,in[ ifi 

hit our regearch that in lookking ni vacuum ci:cult hreaker, in this lie .lir•ider.1 ..1: ve¢uum switinge. litho 'Ingeinope./ing le' 
iht A >i·ill, wr i,Te riq, i>unded I./. ¥[I would be, a• m wh. we nique• Thewritingappearatoheon,hewillful• het!•literlaril.vi 
nlind 'lit in the wa'. of the c.,apping wrrer.t statistic. 4' all cireull tillk 'eark Ind w.......". les the cable 
irelwtti a·/ we have .en getting ... **h il: wr have not -• Thil. therefire me®nzap/liferation<]ri,ierl,ic/•rarhangeinthe i,itueci·frir(hi•la*[20years.soit *nati,problemanc[IlhnkitiRI Glandard 01/per/ors. Tielatterwhich M Linfortunairl> /©t p-hlr 1/ 
mirloir [hai w€ have a verv fullunde-nd.ngof,hep•blem.11 we 1,maint.ined that legtawhich/vebeencariedout no• t. /nrin· 

Lw an Apl)licadi. yuch as a paaaged »ub·/alion. if we arp doing a Eern,Werw"!notshuershouldiIN'ti,Aili!,fault iflfur[·F·greatir i,le *,Fed 4,4.*M M, fo put In To a Mgh /ire risk en,·hnmer 1 .Md we 
lei·er,r> t.r. .1'4 cal,ncit>i /'e vaciium 6.1/0 mev be d/ni]ge ;ind 

m, ,]sing r dr¥ Ipo tranift,imer with a vacuum e rouit hrrid,er cer the vacuum dehtn,d. Thebot•.le voine• U"C.Uctin0'bul niwi. 
inli ihorc bcoause it is weE 1,·ewn that the impu.2 16/iddrn,pe not •bvi i,14 to lh€ rp•r,I:, r 

ii,nqtnrn,or· is nor reall) cimp•ral,le •ith thal n· rt filled (ran·· The opgralion Jiequence a. 1* ned I. Mi Alur. therrffiri. be 
'irme™. we Inuld "cnminend the N of 'inne •u•ge Enippie-in and com€4eigen,lal and *dii.le pr<ivi*ii,n ./ 41 £,t te»lingqti•1{41(,thr 
i. n 'ensforn er 'he most efiective wa' 1. i. Inc irpi,rnle Rn·he Imall ..r,91(in nlin. . *e 'ivenon are reall> L e -wer fur .1 p;,rr•• ir K CU• Theel,rthingorthe eable '9 'chieved ihitighihe irierrup r Tripp 

ni rh'|11'Ung 'iver v/•age', and thiq 'red nit he An ailli,in' 9, r 
inl, mush iherefore, be Initihed while ihe enrih .witch ]9 n qrrvice 

11'n 1,1 nr mit fin :he ovigner m' the .ilb·li™tion Thrn;r i·.lpflelii, rern•al m :he arrp.nienic,•1• Ah,>wn in F.Ar© 7 01 the paper will •how 
vi.uldbe lupp•ledaialinlegraT parl lif theswilchgea.LI von much th.• i: is Ii,1 -Niblel:, phan,e u" the eahle After •epair *mid n ring 
hi, •i,mr woy 84 a vnltage •rlm*f,irme• writild be. }rrw 11{ d i f Kiich wrie fee<lheil,•lied rN,Imi-heappliea.nrti,HdiA te€der•nrfer,ile!9 
eq i.od 

where al,emal'lie [/g•ar Are milah[ron lheit.ierend '0. pha*in' 
Polein,•u,led reel- # C·,impu-Ine• nol operale in lhe field l. Theexi•in' =.h,le. man,lfactur...1.·.n,.• verv milch "bulk 

1,'•7'2'•:14:'25"'lig•;•e"'.'n#LI'•fl.•AAX['ll•'al:li •••L'li•I' lated and high 1,1.al ion:enlb urei-allyquoted Thi,will . 
e caie wilth v.'/im I. tne volur. Ill .01.bly new r war 

lifnillilled pilerrin.ntedreelo•r, 1%£,uldpernapsconcude,].epno rant•he-nDI,+ne,ilo. ··lioillema•ing"illdu•(A AINuil forpign 
pegon /v they would have 1/hn cal problen„. none whah<,eier I I.'hang. i ri·he:£,unln·lil[.theref re. proll'.te W 'at thi'pi qi 
cal,Aude thal pehapR their eria- CK m nit right Thank V,U hillt> )•'"v'e, rilmNnlif•cturinglbe bolt!''lii'all>0 

Tem-hn,ili»· 14 n cumhination Df Managerne,1. Finalloa' En· Villil[Ir> 01 1[. positi'. 01 the [in] n 'he chamber. IMrlicularh 
Ki,•rlring an[1 m,rr practire• qpplied tr, 1•vaia[ es,Ms m rur'Lull ,•i the remole,}lahe could -]1.)roved, A. i· is emernal Th, low 
er,in'imi. 11·e ewle 'i iI . pr•nre 19 concerned with 'he ipeciti level buGI>arh mi0hl rri>ve to be tri,ul,]e4•in [ .Imuld Moi•ding hr ex 
i·al ilin In,1 '1[,•ir.9 ftir reliabiliti lid mairiainal,ill' ilf plani. iwiled 
. 4.i'[·., iquirment, buldil'/ a•/ Ir'aurel. with li T ins'lla Theabi ·e.immenis . ake it .h' irime furtherre-A .irk 
tiL,1, ((inin,Nlinnin, rn•inte,anee rn•difficatill, a•d repln/4'mrni All 

01% •he deve], pm€ I (if le .ne,4 19 powil Ind when the 'Imr e 
wid, feed lia,k(ii'intormation (inde.ign. per{•rmanre ind el,•14 prrie,we listson v.uur. as .. . ex.[ent mul" ill be expmed 

Mi. Pre•idon, Is r•gard, 11" inierrupter a rew queitiims p en•e 

'dr. W Barnard ( &,haiule.biliim Mr Pre den, / Mr /tilh•n Tb 4 1 w„ u.ven m.ir ders['ila 'ai " equip neric ·,E ike h,/h w hap 
i ll lirm# pre'lled at n •nu• Ippir une time /4 Ir I. Jo 

42 daid .,rg L. UCemed The d.fficul. ir i,blaining mund m the Hi,w .er.,I]: ]• Il·Ls° 
Wrn Rimine; trid if J.]han-burhasitircedui tothede•elop The •ise i.f tii.geaing a 1,•ad lireakori·iqlead in an oilci••eaker in 
m if najor •ub./..• inleg,ted ./ comirerria[ ... Ind hehiKherv,diage ranmil!*ingodv,•raied.ncem,in:linrter. Thi. 

menit. ina· 'ne h,IN iii ir ,<in ./up breakers and ihe inh h,ung nd Dhe 
['hiq .. introdileed a rew maior •ctor in •ub•t•11(in de*ign If tire· •rip.ingel the [i:Ad 11.enke™ 1,hen • fu., i.• 

4 rinrl Ihr w /' non intlan·rrable 6/ribulion equipment The Infi,rmatin,i ril·wikh 11 44·,1.m ./ be of Krenl inier,4 In, whin i, I 
vi-ium n·i'rrnlwer0ppea-/41*a<ilii™in.buithere/treer=' line,•I- 1 K.€n Ul the h. (01.1 I ']L| CL'.ht breaker' 4/ hilhern,1· 
p, i I in .h rh .r w „i Id like Mome a4•UrRnce •Age lev. 

1 Mnint€•Ance 11• P»ido. Imugral*anddmvt.nkst.1/r Autim forewevin 
'reid the mi,•· Mtrikir,illaILre. :411* va<.lum inlerrupler appe. 

tn be ies maintenence and tri)uble free litr. It -Id.em./ the lite A pape- whi,41 haie en<iv•d tremilideiL41 

id ihe Vat·uum ir.lerr•prer will . deter,T ined fi-b by .. Ii·.01 the 
€ 111<LA dirl I[·I ..Iv b, the 11/ i•J the {: AuloMMr lt,rn.lia viuhawrilised·lie{,i•eNlinn,il ill,igrate• 'aci u,/ C '11 Ike Mr nuthor n· 

dice haw /9/40 'wl. umeter. can be nmmtored .. if the bith inter' p gt•tions In the envininmen, I wfulch v® 41*ike of nna *irl 01 i 

irr. m he repaired or if lk'y niwit be replared Le abnormal -*rihi)11·,ih n]1(he f reh•linrd. t-nful,A-liallartfu conqp i,nlad 
-r fir N. vari,wn lakeplare. Alli' whaf *•Idlhe glwnir.Jir, intprrILDI,i.' oins™·Jeii,-es 

i·wil citrre,11 - 1, limr .hen 11,0 vae, L m min• Ihr :amr roaqim iwit bc 
ine,e. Thell·te.· w iu urinll,n·fre,ied in. lei metrv andiel,he 
./.•(lit'. -e .1 1.1. inlerr.,p,Lim la tne te,91 gla· 

2 (lver v .·'gil tmn, and dida IA . • Irruli unrl hpinlid'v, t•,imirwe thebioukir 
On[· M th.% early •aw·back• of Ihe vaul.im r.[errup·er wa6,1 i dhs· t.'[lienon,h. '.u....hi,holl'rpige/·driledint, al[.,.ihiLU.'i 

1-1 iii, 1,1 ('Ail•e surie iwer v,illage, hi· current ch,q,1,4 he here I - ·wrrinll. 0, A lie....,er,i [li•i i• well ..d i r. 

Alil i'gl' t. a./ r ./. thal by Ine ige • led,1 contart hn·nkeil .wde;irlfinA,eardinKinwhhill. Lic.in.L.ilmill' 
in'ur·ila . qur,(e' ch.e ·, curre• chiniping liave been red Ii'ed 1, ialue plb,I.,„prl•lethonxvingarn])!de]CArtlner Ltmi,ht •limk·l,·.pro 

• MFO KON'ENSIR VER[unTI]'•(.E MEI ]970 4. 



-, r\N 
•-4 

0/ m 
Howdoyouconvert energy 

into wealth? 
Electricity Is the currency of needs of productivity. When you 

success inanycountry. invest in Escom, you 

a gitoswthr•••;•;;15;•p•has 
all public and privateendeavour. Africa s economy. 

Atany stage Escom is geared 21:4111:1*}Towing •1• 
to supply tomorrow's greater Electricily Suppl} Ammi,§ion 

The force behind the poner 
KUP• 

1,2 AMEt' ./.'ll.l'1•ill...·/.: MAY I!,7; 



At ASEA we do know about transfoimers At ASEA we also know about cables. 

We have built the largest units at present inose We were the first company to introduce Pre· 

in the Republic - which al5O rank amongst the insulated cables to South Africa 

largest in the world We were also the first SA manufacturer of 

But do not think that because 01 this. we have cables with cross-linked pol ¥ethylene d ielectric 
lost sight 01 the smaller transformers - marketed under our brand name of PEX 

We manufacture stancard distribution trans- We are the only SA manufacturer currently 
formers which fully comply with the SABS producing PE* cables up to 33 kV 
Specification and -- in addition -- we have 

Our range includes panel, control and signalling 
developed a standard range of mini-subs to cables, telephone cables, TV co-axial cables 

meet theever increasing demand lorthistypeol flexes and aerial self·supporting cables 
unit 

Now we arethe first yet again-wilh LIFLAM- 
The range of products manufactured by us In a rang"/flame-retardant cablesto reduce fire 
the Republic also include5 the lollowing risk spread of flame and lexie gas propogation 

Power anddistribuliontrans. in high-size, buildings mines. or industrial 

formers lrom 25 kVA to800 MVA applic/ions when cables are installed m shalts 
for voltages up to 400 kV. ducts or trays. 

Instrumenltransformerslor 

vortages up to 400 k V 

Surgearrestersforvoltagesup 
to 132kV 

Disconnectors forvoltages up to 
400 kV. 

ASIA Electric South Africa Limited 

PO Box 691, Pretoria 0001 

Telephone (012) 79-7020 

For furlher Inform n, please contact: 

Asea Electric S.A. Lid. Asea Electric S.A.Ltd. Asea Electric S.A. Ltd. 

1 BuitenkantStreel, SummitHouse, Cable 01/Islori, 
Pretoria Wei, cri.Jorissen&BlccardSt. Gaigher Street, 

Tel: (012)79-7020 a raamlontein, 2017 Rosslyn,0200 
Tel.:725-1191 Pretoria 

Tel..(012)58.2831 

. .1 

Please send me further information on 

EZEJ Please arrange lor a technical representative to contact/telephone me for an appointment 
Name 
Company/Practice 
Address .. 1 Tel Number 

6-lill--------, 



indeed the> eXL,1, and un n·, equipmen! like thix whiel· had heen pur the M, Ilehgparitielf operiliona facilities. c,Malib' AA l'ar al, the UK 
p€Ie n.......11 he lubiected 10 :pecific uiltage. /.,1 w. can #Ive a nion 11.'en,are aincernedin lhe ·witchi.earside it hai,beenuurin 
ver, ·6,1{·f·1!1, I·•sw•r 1rnli, M rw whierli·.8,04!mi,lifvhi,t nno wavlcired,leelhe•r .tan 

Ancl rinv anwwer IM • his 1 9,· IL veb id r.i Hil lan m ill'•ri [ wit h the di'·r.•ile,yand wecori•, i,1 i,peffilmn oi t,isequipmen[ And liqi'ura, 
04»ment ' I*ed up w]¢1•'ll Il·normal ciwerplaTrqi' 11.••T (he el,Mh I. ·< ihe i rcuit brenker iN cimi,nned, perhar• I cou].* 
mea,urnhe,inthe,/.de,UThrun•, If wreprni'r frimle¢•44,1,ifir i•,immi•nt linoillitif lic/•nd arMwrrli-blv the IM c int,1,11 tnrti'the 
and t.n memLu•e /1 the 1-1 m the di)r. rr I. In - 'i]I .,1 •Inn d /4/, in 11 1 .1/I. I nur ra40 i,qual f. when the i.©la/r or 
thiR 14(in accourt filll distnrii, Ih,w wcaic imw,6,;rndin,r frimi ih int, r I[|14,411 inli,•]irruMhpi•itionprnir ti,(arrying.nltalell,· 
¥ JI)1, r and p.hably· T Ar v.n iN f £ 44' N if yali Ilri• rii 'g 1, re elg,]fir • Li] 1»,ix·rn(mn vinc<·ir il· breaker ·heaunfans/lit+.A•s.uared 
rn, a *i' 1. the v©r*Rhili' an.[I .ve tid:enaf „n€ afthe'ide coven: will'•Jil A-ed' innedecanda¢·i,all>trip Iti p [eofeourb€10 
then 1(,u have the p•»141114·ofgettinK m.,ch chi•er tu th© ll.4 L.. urri '11,1 ,]11 i,prril·ion whi, h mpihili,ionllv liokq the m,inili,1 11,1) wi 

ing,Timen. mea.u,ing n milliraci, 'hich / 1,i, i, il m whi'h 't thill whi,11 ti,i, i Arrv· ti. urearlh nKoperation. 11 there 1911nv taiilt •n 
menlure way generatilin. we have a value ©f .51,1 a m Illind Ane (hli ihi ..•Ii in Iheii it lili,lot h€ tin :ral.1 lireAerthal 'Lpqi). and in 
will exi.t fur :ay one minute fir a w vollage 'rn qunle ·he Gir-n i.rrirr lii releL,• i· wiu wauld hAe 10 J. Nicalh un]©GIL ihe mtrnual 
inent regulati, o. a safe di,sage k conwi<tried to I* poi·,1.76 01 a mA· 
brnd for 2•noheurs HAagain mI,I]t ihething int,•p{ rN,E·(·liu ullyN 
arethe,ehulallwegelis,-idam.thinc. foroneninute b•inth€vol Mr. P. R. Hal,el,Allimate' Mr Prekident. Gentlemen niqi 'if 811 T 
tage rnn*t we are ipenling r due, nit represer.[ a iMI¢h .zard wrnail hke Ii, counlfulate MI All¢on .in h.h [ine de.iver> L>faveD pod 

1,•id [Ireakerh: Finallv,thelieve vou asked me ablitit Ii'Ad bl•ke,4, papor T.Inrel.le»tion'./. ket.rale Thefirli. nrh[• 
whiJe ;•)„bi:ing :he Ir,Pg , lh/. d01ice* In•er faK,11 •mdi,i. ns lr' ,/1/, 01 :he mwi /7/grnph U refris ·i, i·r:Ii, ally /,ted 9.11. hgrur 
enal]Ie fudl clearanreth[•li.i),i,•rrifdout bv a ei•cull brenker Thi• I de'.- •liu ./ part eulartii /0 i learl. eart.ing facillty ni·hil•,ed h. 
think Mr lote, iN a ver¥ fasc.nating pcK'llitv we have been./. re l • Lon 01 L| r eM'll,1 breaker and b ates whwh allow i.....op 
•(ime thi,ughtto thiN forsome time. I.heapable Of beln'developed [I mi n, iml •I'x·rlillim hi leaill liew fitlw•lw/4 .1 Matel• inc relia'>1 liv 
di e' h,ive an applic.'01· til d™tril,1,1, . n,Rw, /4. 1 1,1 IN•w 1/1 
chtinwe ini,periting phil®,phy iy requind If weere to fi Iliv Ih B terh· .* I Dhng 'i,/1./t,0 part. of a circuit breake• In e][. wHeh J. an 
*e, 1 1,>pe an *,imne [aler,ic¢841, perl™p. If we di: rhreli,1, th• ill'.' exie]4,11 h,bulani,g n.edium The unlv open :.ermin,1*01'rnndrin bill 
ti, divul' .1 ..in Lt di,eN hnv€ i•/4, ine4 01 i]..liT le'ker panels ar€ p.cli*edi· orne,6 /]th rbi l].Clt 

01'h•, .u ki»iedkei: u..1/:ir delign a./1. lert innwria. the. i. vir 

1.la k ri•,ble free. The vacuJm.litorrul.oriian ipenterminolrivier 
Mr R.W. Blower IAffilinle]• 0(*,1 alter•inn fli•Til [em'JL. 1.i!]] •er> ./ ain,w·. he €H·loled .th in4uation er·epT -T' Iiime in 

tul-11 '1• t L 111/ In t tha lhelf•orr . n is prog.rN.t,1,1.,11!hni,gh il l •Lile,alile e,•t Iliwive-,i'acceimt,)4ewurni],lerruptor.IBadeliale 
11 J.I nal in....ed i .ere 16 I ./it [,i wh/one lan ....fll i li· and .·rve,i,ent fir InKLI'ailim Mair:fer,arce thiK lieed noc reqi,4 in re· 

ihfiligh yip, hive u ]1.1 advert,•ink rule. 1 16]111, N·•u i·i>U]d ncid Kinne dled h.lathin S.Cu,itiblit la' Irean ... 'Illi,er! m,Lirl,·11.n[•16 
weighr m whlit I ha•e Il ba> it ] remark tl™l I am • D retor i thal ne»MAn· BU,ar and c·Lr.•enl Ir•11*fur·ne ]n,}0.lin{'n • lil .im' 

i,lher ('I,rn,mo> thal makeg vaiulan Mwiti'h,(ear LI, the Unitr• King imxlern 1 :irrwil I reaker de'ins c[/tail 'Li iniwing Parts '11. r. ' 1. 
di,11, and 11]44, a [}iree,ir of the Cumpan> whi] in•ke, the bi,1,[os completelY ' i witn ./dation. Va•i,um lire.lit bre.er.,Inel de 

Per#,/ u./Qdeal fint „fall withthe A,lun in•ern,·imr lielf mohe p.:pe i[Ii.•trated incrir),rale 10,0181Dn .n the bi..bu cim· 

and & 4mli,in which ha, 4,4 ruhied about leakage l'ni• prnerqqi Ii,irimenb ni:.d n 4,>me rase' the .:rer[ traBformr r i ompurtil l 

manull./ilire . a ier' Ii,Tihialicate•1 ,•ne,.er the 0,1·1),itienl' hnvr 
liee•rnr,ruluilired,thevarea,Membleding{Jeanmf m '1'hi,i•al,11 diicemr,viogrnn·act•andlink•grxmt.,ihe.ecompartment,: [hw•·hi9 

lixeuperating th*.. iiI *up,ilied witl· 11]tered air whi, h arilinlh· Ii't iuM,eNI I.' wilh lie u¢uum .. .eaker 1/ne[*1!|Ii•t ff/'n· 
t[.i. out inallern un. to keep le Ntand/l .f ' e.nlinex. Ihil 

Julel>/1 1.Ii,pl.1.1 Whelithe•i·1•1.nterruptor»hpeheenbnket IL in mainten.nre t./. be increaaed remp'.d with midorn lill [ireuit 
aa evarilated and all the wekin,ti,perat or. afe romplel,L the• 'im biraker Innel•. If thib»©, c-h.• he Ju,tilied As p•rt m (he price th. 
given o ./ f.r ihe deirree 01 ve,>ulim and ..1 . ther mi,)rded m r hi. t:, be ./. iiI th' pro. i.'i n of an e ./sure .: f ],il'.1 p[.Ill /0•11 
spe,1 01 each slid e,·en vailium il·•erri,p·.• • The interri pti,9 ihel liolf·Ne l. hi'pric[•af the v.i,u.Eircul' 7,Tak['Th 
ha• ti> gn :hrough a 2/ ce f... we a] r . i.ming I.N™whien The ier,ind queiti(in I w,iold like li, a.k .a ni, 2 luther qi,ilemeni 
are in efiect a Merie• i· Mhfot ell .,it und va lage /414 wh ch ivindllin „inde 1/ 1/ paper, I.t ·hireis nodililt th. mi-e dell. Are fa.,hed 
the Murfae i f lhe i•n!-4 1[• make *uie *.ill ir•le» /11 1/ heuni.ea irec•anLill Innuwilum w hich ..been inidequarely !,1,it,ed 
operati.ins i . Mr Au'in na• heen [Alkiri, r.bi i,T Thr·n when ihii, 14 iii.d whi. n hai littli• .1 anv be•ring 00 a rir·uil hreaker's .nirrin,iting 
completei»· are uve• n -in• me•Niiremelit !1| T•,1.% JI['IUUm •r. wr 
ni,pinall' w•uld expe. Tl'nl v... 1, imi]-i vi·. Ihi elferl Iii /1 ·hr This rn,Ii,reh M•me fur+P. exp|sn•r Lill ®m the allthir The im 

arning 'hith 'll,ing,in inNidene n·emipi •illhrl(,Di./exe/·iIi pres:.ion U K ..·• t bat ualit 1,9,14 pri ir terrupring i P pr 11.11 I > i . 
a 'irt ..1 mier.... end m p 'pan¥ I:/91,;11/i,iln• n! gasr'nt hn' glilycriteri.i•,IngoocreQigi, W!1hprelenlii,nde9,Dli)[wr,1.10/11•ne 
hern *ie 'VI• are Ae.I phi¢ ilf, Che shelfAr#£ rn,intb arid ai (1·e flie, •r¢kil.u. 'e.h,i,r irn<' mahttorwl].p Mi·Wi£. mguhai won a high 
end 'il ti,a, pen, 4 ·hev »rr liefl•ured •ince m,irc (311 4 Jig Li• we W# leel of ir.*ulail,in *ecilrit4' a•e £191' mix, eMHentill enn•i•rrl|lin• in 
Irmalle*pruth.....in,0. If ti "I'll' lhry;Lri,wir. (hin p.ine ... a.di· is 11-lly in thel 'red: where n.,1,1 .. . 

tne• lil. 1/put i.,ine nidenn<[ 2,ven'll,Mhormi'mh/'e.i ni,Hil i.ther -id• de•in, phivg •t. mul• nieeting Ihi•' -01' rtine,1•4 rci,n,) 
Inere i. .H no .•gn L. •mp• Vemenl then the, wil' be m'rA ,,ped 11 
ilhe, wrirda f rn,™ perhap•eltihornic and mat•e al;ttlelill if .in »ue,11 TI 111 

at Mr Auton hal ./ ber./.le if there L. 11·/ lign. / 16"AKI 
.|i,p.,ig i. the 1 hinK 1 hen I (lue. 11'11 1:li i ili] .rrvi,e, but 1 th ink 1 Mr C. Autot,Th•nk=Mr R.:•enni,th£,Mepaints.miding igre.1. 
9 emph"m, ani>'her i»'int 1 1 Yull i.inside the 0 Z' il the·,e ·hin" Iv ii[ ihi, wir, of :rry exielle'" bnekir und thal we hn, ir •,i innn,· 

nd inal. hi w king it really wild take for the vaeoum m be re· len•,A/h,Indrolil/#>u,and.. fil.lurcuili•ke™ Idonott•ke 
p.'(1 •,v ai, thr..Lnv phyhitally <·Apilble.i,e n, hair you will rel 4{'rirni,4 l:lue in t . 'A'· // wi, 11/Men(ed ¥nur ,/fnrria i n h,il [ 

lize 11 £.al[.a.......rind We ' Ii>, all.0 and ® t., ninv Ibbik I 1 .li•t ] 'al d pri b.bly like M 4 W i. "ar whilt b.. hetn ' 
h•ve no eKperienu•, 4,1 oind'ilins where vai'.il.n• will ' duall Kel gener,1 *,1,••,ph> it' t.. '1 ... a ne' vaaium e roilit bren.r 
war.,i•theret-:1•h" 'll,•enputrinihi41•pl;fir.... 6,·im> I,ee,1 ' i [0ke a vm ' ir iu' v rvE!,iate• q-tph 14 deuce 
Thili pen,id will di'·ni,n·,1, ile +iny 1)rAI})4 -ifi inta*tmphi. m[' plit 11 i Wi Im a,Unnincl,I ':where' I clui be npriniE·il 8% Mr 
le,ikake (h * 'in 01 re,Nlimi lieing mentinned, well I lh,nk er,im wria' I HI#pr -,1 willinlil hii,g whni>.[wvr·r i..rade lh ,>p!•rillir/ •11·ty 
•Ve tral dei r, ed Al' 11*mariL,ti * il ihe Ixittle.]di,·lu in'illard.,if ineequipmeni, /11 >it ti, Ke' it .aun•hed wi...rne 
wanll,•dwellon •lh„r-tern, fin 141· tieie,Mni>d,]libtabl,[il,nr¥ I lh' imill.,h. [rele-red IiI rn> paperl ..copl your/Liervatinn 
aue,r.p• of repni.-01.[ be IN,IreexJ'•1-veth,twinak,·a ne. i,tie 1 hill .r·hlivi il ]•,(]• air in•ulateda·,d rurrehi)(ilidingly 11[,1 as inqnyer. 

I.,1 w.,unin ¢,i lhe *eni,;d ixi lir, 1-. 9. il Wfl. Taisee the que.lion if •Ini. comp[,rents than i' currently .·al)le ir pra...I, Ill 
. fal Auth Al'In wint 'i w. Iii rold R.el I re<i,Innien d voi dii ' i inwirm in!(irk,bre... Whaild, beli.. .lat [hese equip 
perh..5the.Willbealix ...igne/th..ehe'lue'll.expen inen™'c•.1.1·6 fulfi] Iher•quiremelitbib Jethel™,L•aINp0Llfira 
Il,e part,irequl,•rent wh•vortrlexi:imiinlifne,11/ li hf Ft WL|| hAe 1 [in. .1 undal i. imiulse lewl and other • icerallin•. 1 think ha•· 
Ioheimpirted•nd[•cro inavnni li• diff.i ArMrn,r•h A£·,•1, 4N uri 1,4, ficli ret ecl a 1• 1,11¢11 rliK p•d fur 1 4' d€ vi e IM,1 110 -f Il + fir •ar 

inal,L,facture ./ [1 1, 1/ a »nl Ihol I i• -ide•81•le amilln, € 1 1-1 W'enwri,re ablet, cia,haul i fi -rin 1.et me Trmit'luiu 
thi,i,0 witl have ti> be dev•led iri, hei• 9/ 'here i. lifil ./IN •cope i. thn/,1,gllril nial•v ealy .f. reall |©Irll,t >r.•WrrP|)L|' 
The lorld fur a harge number iiI manillii,1 Irpr• M Vii[U In ]11trrrILI) inli in,1 1.aili h .th • 

Ior• hi,nhurhail inve.ImeLitbu, ne»,in•[Ili#|/:irle'•*re.,1 'Iher iN,Ii, ilial v h, urie,itiv reterred t ] hol. t.· we 

irdir ti,Ii,•erthe cl•¢ 'inhe aclualu•iwone,1,1/L i• t w·tan,uin iii 4hall make ,)rl•Kre 'nd •·1 01·,1•ir. ul,At ./.1 he a highc- 
ierriptor. di,wn /,•,Len•ihle leve!4 8,w haw¢ i hnic vi, umr K-ie·him, he hillv enrn./led vat/.I ...u.1 

14 H man. produ. 1. n pe,8/ I[ir. alihi.w,h il i. R h ,(1·1y ,:•,1'i·m.·ated 1,Te•Aker i ter"Inlv m re lee d r 'han [he .1,11• 0 ,·alptli.lated fill w 
p*EMN indi.. i./. 11 1 / 3/ve.tmen: nndl / elin I a., I I i·uit hrei ker htati.tic. n rul, ii,ins! 1,1 15 I Le'ia:,Ii / 1,1 lure. th il rv 
hurnal, ernir i hili w p , An 17 1 I he vio ki 411/ r hi· high q 1,1 IiI y iii 11'v I n in lik ill l,unt in ihe pupt™ were ' en wel] 10'inderl ri.,ul,e lf 1 wen• hi 

. Lult· ' li . r.il. Iri, nul id minr in ne IE{r' m 1.0,4,1, w.. re· 

./#cin hi,w· nin® 1/Mi,r.,hekilh Afritan merke! w•Jit#a> ' he n.Iml i.,1 i i. ilit 1]reaker. IMch fal| aa ri ivull hieaner Ls i.£ i,11 
11 whethe, i hs,4 av able, po••thill b 9 2114 1/rhip. ti,thew/,ion i.1 

'FO ..VI./'. V.I.li, l'ING" ME! in 



Vitalthread 
in the fabric 

of civilization. 

Aberdare Cables. 
tho«sand/andlho•sands.kilamelies. rapeilldphislici,lsulledpoweiand 
hi. yspeelailledcable/spleadIngilnd lelecom.unica•ion€ables. 

eleclionicimpulsesloseivelheilling, 8arecoppers•and. 
needsolourlandforlighl,war.nlhipower Aluminiumwireandsliand. 

and human commul,Icalions Co-'al Tele, .iM Cable 

rt i IL 72'. .P-244;;A · .1.A. 1,Fglr. 
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teetion extending as much B halt a iec•d, and ¢he •lueel. ihi• test .. pre.ent• R limit hut t. h'Kherlhe nominal -iLK / le f™ the 
miofind .1 b m imer.up,or wou' Ferbrinandelealvitreal],· higher I the let·through current •nd then ']f roule with I hig'er let· 
hHs no ext.n.fung iapab.lit• wha,9,•ever and •, w€ reilly need ti throwgI· c·urrfnt viu neeclamo•e subi,antia] @witchinR (1•Vier At:hig 
det. rni,•whnl/•rhpi•ims,•1•wrq 1,vnill|Jkey-J|L,ell¥,A;,gr /1 mon·ent weares,imewhat inh b teri lecause we Me li,Al ni, Ihelhre. 
Kereral,en:,elh. e L. ']Tcin.inaqwl,·hKeare'll rbi mill he h£:]d i I litkdin. an e¢nnomical 11],V device of tne 50MVA capabiliti 
9Linelhing,imil•ti) ihal[ weqa•. ac irrent trnnsfirme chamberex· and '4 '11 i:.•11 - have 1,•r,0 rn will 

*.ira Ilai,h,•verifin•i,lalian berai,He we h•·ennly L•[intitied lhM €Ff; C.·uii Bre'ke.• Tnavmnmr thed.lan[,grq riflhewlcuum 
iner,Ii,ii,ilihere,Intl•,ihail,ei,irid<:rimacirpi,•blern Ncwwhal €1-4,/ 1. en,[ha•ell,01(w nithr4FA. tisn•rrY•imilarmode of 
114 Trially hapfleng in 'he inkefrciwor 1, chi' . th, 4:,i'w u r ron:e'f: •* .1 m Hi] effe,·tiven€gg pril,{ •i ,·,Mi· W>W can ©ni. ha ve 

a,e only· ieparat.ng Ih' 8,nm 11,eh when we do have a I tkA Iwi il L, 1,11 spidied it KH agood circuit breaker.(here are a numherotin./lon4 
extremely ]•enBig,· arc Thenr-lern.lf fau][Minerehamber.in The pr hlem i, I t ve'lly 1//•.1 Ivs'll 'r m i' I./.1.]I lhing 
other form. f circuit breakerqi take thea.rclrcull breal:•r fnrexAmple, . thai mr the vacuum 'vice With 'he but, contict, Lndicated in mv 

hcre we exieud the.ir( a, lii'KaH p,is,iblea],clry and bull<l up there pairthat weeanoperale wilhhi•nlrihing 
inihenrder(,f74}1¥,11•on ' 

siminnue,ifihe arcuwu¢ down theerent. hut therein I i.mi,uni of t.,ec [•inK,u•lonhecircui· brpake•,b-*hecoilha,10,10 
enerie involved •I thel,e kiniwc·B. In ihi. in*tance wehaw nve. Rhi n 1• 10.·I•e the circuit Greaker. Theexlininlishingef the Irc Mhall wes8¥ 

nr,• rind it,w rialaini,rl nriwi,i,n •heir quite mil,w ve u,1 18•1. Thi, ill come, free. thisili he©•040 1 1,·,hrunv an are p€rl'nrmq ir v,ouum. But 
enerl¢i· iN low4nd le·Huy, i· 141,•vihen i, canbee,•nla nid within thil with ST• the only,atiNfnetory wny that hl,s been ®111ablfuhed *i far i' 
devitrifiea 1,1/.4 ervel pe fur quite Gorne Fer. I (if Ime, but ultrniately .iher hy #ing ' .1. raie .*IMR" r le pres€ige t. gi. (i• ·rfim 
Ohe •emperature •1!] r,Re Mi, really all we .ve in.Me b mnal vapin,r rnore inodorndeve,•>pmen· t•e .,called 91.I pre.ure device wh 
p... re pl ' uf eluise, a <lin., hteeply Mu.,1, ...Mer?.... / 111' 1 mr vouhavencircuithreakerelemo. whichi•qul}*•anliallvlkenr. o• t:.2 

· 

and • the interruptil rommonc•ti' melt amlind 'hat glainles€teel grown Intyele pump and Vou u.e the e >I/*%. rif tiepiston.ri 
6kirt then wo are renll ge(nng I quite mideqi relief . t. therm'I pr-le. lextin..h•hel-c Stinowyourniechal,/mh./i 
pre•Mure 1.1. i. 1./. Thi• interrup¢,ir I·. ..I. / ] IA for e caT,Hble M not an' makimr Ihe ennlne(* on clo.irl, hur hain[An 10 »iore 
-'*. i */40€,ind Nowthiswillis•r.,•umlid©4.Mr Ba•· en-Kh .ring energ> ro be nblr rn drive the whol l call 'r hic,cle 
nard, a• 10 Iho ivp, of f•Dure 'al wi nre talkinK ahn, 1 purrp lip.-deen.#pr©-r[.1,]bl€•nu[·he,]r d,Lring Jionpen· 

1 WL,Ill. el,pe. t ¢'iwe fron),04' il ·]le re'¢g th,11 we have d,ne our 1,4 'moration, 'id 1 om 'imnly e,invinecd (hot whrirr,• it win be an 

iehe, ir vie fic·lo,v i. ciliM nli.n i,hnit circuit 11915.|Joli. Int thi, Ifle... circuit br. keri dleg not lind it•elf in any ... . whil ] he· 
Inai he ...·(i 'w· d,4•,1.11* r£-r plates and ..# a InnI lk,vi· te he the .implicit> and th© •'Ii.Hity thit we ran 'chieve... 
amallnt,hfS[•t 'li.he*]-,]f»ityde-itsth'll•)LIKI fmm,41 The ¥21(uum ,•terrop-, I hope thls h• c.iwe•d the . n™ which Mt. Bar 
crin! el errng'in/ [·hink [ca,Dd pliblbly be mii-I..•Ir.·In( LI'ruh., i. i•n fa r,ii!,1·d 
included in the paper m tha and then you might 9 how did we 

•&.cis the iNeuum internipw 4fterward # /w en,iri.. an - 

tended •eriel ofteyh.which t deqeribed i. niun..Wit....hif 
en/140 life ihis morning 'rid . the erd m ./ ihe ./rntin......I Voi. ruir- 1,1./wichs/m'n>.ther fan.•nd Interruplrir wal 

<·0][EAK•,09 to 111.i quistion ni tne,ilrrating techniques oftle i•Dial' ./Illed by./ing,I I.#a theiv, •e/*./•..I.. in 41id fi xr i ird Ul 1 bie• k€r .] plll ]1 [ learl. there will he fo. 40 
IFC M. FN>mlhe,emprinhire ri.e iemi. the Impilic Tell. Ihe applied mot e 

* cann. change t tht, the e over whage d™ergent v.. .. .ve ind](wedthal wereally te.t al] the.e thin• u·ere the means I 

tr> mi:toelitabli:h 'Bal e'.68 8 rhiend,it thi. *eries '31'te.t: weitill h,Id Aperative• hui welix>killy,niia41•nrim-<1.irre,pon4bilitv. tner,Bure 
tri•, the 

I v..vil I .....ing lee and a, the con.le. nal thi we li¥ and •chieve q:re degree of un•lormity. We all time re· 

engnise thlit even al Iki·: mi,mE•nl in Lime there are somanv makes 'f w"M linly Ah"m 20'r idlhrartiw matenal then we hiwi' [MI• iblv gr,i i, 

fil, equi•iment •hich .]I fallinrin ihr 10olatAble caingory, and (here ig so t, . tnrer (imr•, 1/ hilne 
verv ven litile -[•tand•rdii,iti,•n achie•ed, and ler ver¥ [,Moua 

'ra nklnitilr And re.i f 9 'he im]· piailital wov thill 1 •al re re& ili il we aye buving ..men' in a worldwide -Hihet com· 
.mmend ffirm.niT•inn./.Il/]deser,bed/*rnng. r·in,11' m 

pe..... then ./. au. •vepsi. 
a][in, ihe eguipmen, iii have an .nitial period ©(Re.vice •nd Ihet, af•er 

app],·ing I H'I' vilim 10,1. we m */ imed tha t i hi por!,irman.·e i• 1•hAE,001.1 would referyini ti Figurr 7 in mv pe©r 1,4 no# 

/]11 alrighi thin ft. r,n tarl I re»Ilv feel tha• 4.vice exper,ence Jlnd viou./mi thi fill- I mul .rin i and anniaed i. tni]h (in ./ in 

€unfden. wl.1 minimiNe the *1 need fi•r a mi,nitor hip repair a• fa• detail Fi'.7/0.•iq'diwqi-§,ane./erighthand..rif•hell· 
aslamroncerned.1.expre. xch.ded 1.el,ti•,91/131./. 1,•rm/t terruptor inarked with e rumhri 4 That •tivM,in pan' con rilher be 

renovA ile or il can lie hmi,ed Hnd Interlocked aceD,dIng tn whn, vour 
•.wili h-i whirh ling lin infirit{ life lit wl r·,1 wri,mi t ,•he pnin[ 
thar we .e•aci eniNifin I.nwriuking li ,•rbur v:rne feAQ,• Ll -]Inol operatirK prliclice,, wlih Ike (nver me• ipen, 0,en indeed wiu di 

w,Thtand its wil·ligrie ihi,9 1 thinkal thnt momen[ intlinc 1,0ve wohaE acre. lo le 3 term n. hi,wn above the irt./ pIa' miLiked 4 
Now. forpha*in, i,111 9 mi v hv +Jiking the veil™ie Feforen•, •h, 1]d we 

Kill m have i,mfi,]rn, f ,·ii, h•pifully •ay •e have· M. *e lor monev 
mayof 1,1,2 1, wilh ihecirellit briallercli,Nedwhichaohinll> iriveuwil 
a /1.har reference 'Id •hen i Irr: 14 .....09, pane) will w[/.Id br 

**impe:alinnqhilitadrvivpewilbql'/,rnh Gentlemen.in your feeder havinj, an unkni•wn vollaxe reference on it and by u,ing al.rreseatch. wv»h wrpur ,••lfulei, wriairl Nin, .i, ir hasbeen a 
Vihlr phA• •lit K. then .twir,n rh[• app•,4/iale phases. phiwng out 

Inng and qnt#I. .IrT,Mwe fi! uHnK,41 eirear lirej&ke, r. •hus can Fie /kh c mied w under -hr¥,e ci·, umit an eci 
duly for dn type tran•:rmer4. The inferinnti,in •nown im Fi: 5 i• 

1 »ral Manufariure At thi• moment 01 lisna[/:i,mpar.atiaf mv•Jwn•ire-hreaker ]1/E,oil timethere .h ,(ime iwpieal subunce 
ir 

.i},Imni, m.r by lili fif m> 01}wr man'irn.,ring-i'll/*A •I :he wh' i.u :,4 but an enorm,•11,4 am,4,nt lif m,iney h. beD' pul ./ 

I K whlchiheypre.nled·hrapr•vi,iwi........han.laedil priw]-mr H re"· And we h've " adequacy 'if :upp v w h.n the 
irnrl' How[,in.&-leontinuetnex™,19€lifficul,/1 f©re-t ltis with o.,r i,wn circuu bre•kef and faund ii w be ven typical On Fig 

51al we ha- 8 14'ical fivill willage prodi,•d hv curren· chripping with <Illi. |Inc•h e 11 we see •h e,1•ow [h ef ' p a rl ..1 lightemer. andif 
an a o.·uit hreaker Ind IM tiereweretobe¢hewb•le•ale' p[Inceafth.....ltolgear a ver> Imilar magnlild' trom the 
v•lumbreal,er There»nedifferennwhi•hiNw,irth,witi•andthar inen indutriali,™ in Kouth Afria twl! see [h•tihere is a der®nding 
. I. le Ii I brenker ..'Ill curren' chill .•impwh' sp•rn,1([lially /1/1 ke lh,4 then I am 4Llit• qure thev •ill lixik 90.ici•,9!v at the 

'her•fore ir mght pruduce 26),V. ;' or 4 thne,/ it mi,ht mi•uid n]Whi 
pm,Alie much 1•,wer .,WaieR The vaal.im brea•er ]. mmewil ma. L•w live. Bu*han· There was enmmeni ·egniding the lr,w le•e] of 

p. able Ree Mk And pr•duce• somethinl: Df the •mer i f.. 92kV <ininealon.in Ih•unit tha: I funeheendecr•b•ngtay-an• perhap• 
im mr,¢ rmquink linri r.,1 is ./ le »n, thai if we ore U.J. the ih•haw been ampilled fl what I ,]nde«nn. wag n r•herhil:hleul 
-,uum breaker in n dry 1,]ic tr•,W·,irn e, wiTh Ihig knfiwledge Iluod Ihal vou full re•entlv and 1 1171,dire Ihnt in Thr arl wh•h wo ail we 

-ild Hpp:¥ 3 phM caparimig a nhilt (125 nAred on the (ir,int pr• tice of •}•ia,imi de•,gr i . cd the eNsenlia[ thin' rhaI We 4 i• 

h...rierminal, co..eied in %,Inew.... we ..uld 1•ok winned I:'.r· ti> ™a•li., ur.whs-,i• ah,r.eknow• Nid [eve. an• De,hap• 
dinri• volta• 1,01,+ime, nlid · he Tn•·i, A C 41,- y® 1 hen the ef eve·' le' and n.ain we lili be ....ht ./. unli| we .r pern'pia 
1,·ir lhecapariti,ilia•ilnnttenuailnuhipeakvoltage ThefirApar,11 Ialergener„,Ii,11 lir.wihhi,ranclit ,*a few yea™awa> rn but Illink 
i•'e 1/ where92kV LQqh,•wn •in 4, 1.914 !4Ihe voi[!a•e re*11]tin#direal> i hi·: t•re a 'wriwhgear (hal ·i.e have Not b ulhmre[Y en·•inent . 

frnin •he actior i,feurfem chnpping. The entrn· bein ,l.1 Of ihe •LIMAble liur lullv ene01,gl.Ii,ling in epu,[v re,in and In the fullne,• if 

i·urrenl will i• u],IN'Jir,ng LI•a vi.1 n;,·arii] I rnfair ify(]liqee.& Ii,ne lhIR Ivpe,>1 0ear is capable ot being de¥eMped intnone wbich will 
.Are C :h. IM 16, iubdued ir£lead Jie •tim.#I #/ /' 1 ran*.rn[ vil le •ild the 50 .de wa- 

. u·,i he L•W ' he line on 119 w uld then gi) (in t(.,ile up ti) a ppak .... on In Onlhe•,h,e,·1,1 X f. f•©m./.*minlerr.,1/101».Irl,>s 
111[V Me,lem i,f 8}•iL, 91,V ili•nr·h whi.h 1, n nrir,nal peak vi,]taKe, but aN Ank 'tne:Hied inderi,ne parlicular waa,(i•,nandlhal L,lhul •1 
1,1,1% il han 91!,pr,INK,·d t.,rinis,ent v,ilrile· !1]wi ihiN wi· woLI[fl cnn· ¥101 haw• an i pen Ap in varmim anil.wiu .p].v • •uffidelitly lugh I 
fid.,[v 'pph· te a.v break. intr][lin.41©ment wh•ch *a• ./ an' 1.,ge il "illiritr·• ihi' flillrfin€ 1/ra™, ihe ./an.m impAIL. thr 
ivil> Ner,inv. 20/UkV !4 lin Kning [i• he fuLrmfi.1 ful n # Irv ,·pr 
tri•fnimer ag nn infreq,]p•ir ine,deni. bilt it wiu•14 hr piudenl LI we rn,yN „r'.gencrmcd mr· fif cixirKe I. whole thing require•1?eli•: r. 

-err liket¥ rii • bied it In lirq.,ent Niwit c h,nK Ohen 1 n appl,· i he ninliwillr,ini ii qwilit.liw pi nt iii ™4, 1 he • ilrilge re,·••,ir• li nue. 

1·,Ilia, ,1£,rn Irrillr thin, and plkidilie,heif k·r.)illmdellie i.ir.[vi,Ilag IhIN 
'1'he limbinaN(in a coni. i . 01,1,i fti•. .11.• i. adopted 1. the wrireili,crntingnl Yiueanmar,•mallven™rthusvillagerang•whiri 

in•,lini•,Irill' i·nnimt,ir,il ne, havel,Inrl,ir digtrili.in,faw· .V,irL L.*.I Wrilla»andin•brequipmenl¢/1 wearehilkin, 
1(]rmen inc 11,{pd an •i Nwikhl-rd To•DriwledgE· ti•ur,)O1Til lhnt ill· 21|)111!t - •/ h. I,istme• It i. 1(•or ]2kV p,11 11,1, plit an£1 w[· J18 K.*I 
1,-el• the 21.1111.h e f»eN].ex will •conic 11. prAMira] I'm la¢Lun i . le' villl I,•eroundilbou, 28(1r.V. Regulatifin, inin• Ck,untri- 
Ih™ aort ©f o)mbination berause nM only d• thefuie combinalkin M .Ill- |1) 4•Ipll].LL |he ./ctive me.'IreM tr, belaken .41,• I rd.9 LI 

VMED 1<WWFNME VE!,R]MT[>.6, ME! 1.r76 A:t 



11,· whole lili / 1, · ....501 .'echar ./f'llures. 1 Dnetorm, r wa· die ,/Ur :f••ne en 'Lidgmeken gehnnteer hel •ek wil net ge Mnr 
*...,idlk,-and'i: n:ar.vi,thel prop'kn[,wth/-10Mbilhe ... Prely i. r·ing je witimm•k Jn Pe•che.! " m) I•, MI• P... 
./.did'i'nie'lul [liinpru• i.t.Im. Ithinki/,1.]rt- lie.·LeK wai h,·in ly.Ki taan he'. boie d'i,kie 114.11 "ie fl,Inkle Mni 

11»Lek, Ge?. ' #11 1>Mt·ho™r in' 11 wef t . /1 Kedirk danr i' '1' 
,•:i•,f' me: 41•.ille KIJ™eine[•:ltr v,IT, Hil•Ii niurg hanT 4 iet,wAI muv 
1,Le ./Dlternl,1 pluis I• n e DIL n·:'In 1,4,1 4, 1 kler prant i·n h> 1>1( m> . 

Mr. l lc C 14etoriu, 11'r»irlenl} rbank 'i,•, Mr. A ®i,·. Gendr grw,Ii· hior ill /#entiorgio© •ind ok.....iIi •[ hv il t' u. 
In. A | 4.w'k d••k •un l'i•li Vi i an Ikel#in '404•v ..01 me Ih.it we'•'0 had a ver,· intereiti,1, 
pnper fri,rn Mr Aill,/1 ha vilinlv hip:p•,iller. in#.#Irami,t ill On. III Ii.Le dnnkit . aan Mrv Di•A ' lir nA die Burge 
i rn· iii I e ..1 . di., i'•Eli 11 I di * 1111]d, ever.vihing I•a, I,een Na,(i ine©.ier.r' I vir die rep[,rl<' ri, sanh..ling '·An die progr•. wr die 

·Wrim . · ni,! ihe L.t thinA ha· ]>et·,J Sa.d tdpuid. danie., Ek ..st ;nui |'Li|Ir Iii, pler uit Irrwee: Ii] Hi cl,i n.,utftinkln. 
unnun , inim 

higiker•and •,il'pedh/|In,4 b Ult,Inul l h..verni,•meha·kw Min.h die mi 'p.in] •r. 140,lident Knige . 4·Andag na die /•eN,alen en 

Afri(,1 ne' iear And J // 41, al 1·•al,1 Li,lidi][I sothit wrian „intirue dicd.,1, 4.-vrr..kerilh " .),[le (111 geweldig waard"- en di, haie ire· 

14,1,=i•Ition,hi, paper Mr Autun lhank vAL ven n u.and ! RE:.1][d ide! hat,Di·-hatelnle"r-]11.wee, .i€dn. ie Mpvn,u'Dmnnel 
ni w 1 k© wu til jinn In, and »hi.w li,Ir .1,1/„i·Im i, M, Allin k i. dnni, r ali lial, u ie !•:9 Mevr,(I * /1. 1{r• g m. ir 'n N iker mir 

hniW,R 
Dali'/ 1,•Lebelanit'ke pe•.im wet '. haie 1.1,1.r.ke ./dee, Ke· 

1£1.indie.lik-u,idedmnaypn.gramis.Me. 1.idmon'11., Al*[.lri·rr«, SESM»] CL{»,ING MESSION nin.Pni,[de'Llher)=e Baitd0Tdhel.)diniralle,•at ». 
Mnr, Ft}terretoriu,[fli•le,ill dnen hel en ek dink ek proat o,Ak nain•n,4 11 die dane, Balf hale 

1,1klietd*ilaine•ge.·rai,in|liiI dankip A-InainNiwik aiwiker,»ibnnilig lin(in9(lankl•nrhadtr ",1 Ii. r. ek ver-k h.,11•duionigotedoen. eneuraua,Aeh ief 
orn " i, it,ia:, a:. h ille n, kon, 

lid 1 %,Ii'ld like i,IR'] ihink and ver¥ pwrtic' 1,04 the Pretiden' Ele.r 
e. ery -1'ime 

.1/,4 rn Mr Ken k ilm Ken. fur [w 51 hing you'vi IMne fur mi Hrid iIi n., hr |Wre. un. 1• ve™ki,Im,g ian . Idpie dil Agh an· Hur,w 
Ine.k hillf 'rhink vuil vee, i.„.ch [t h,• H> he[ •1.1, 11,1•1e unnliced i.nKefukkiK n behlin:r•krmilre wi™•.prin)/ . 

Fl h•,np d 1 AT,I,wl in ver.. ret Mnr ce 1-,1 h.... Me- ./|ir H.ra Ind (/tr 
Villie. 4,„, i u•il. glle •r 

'btril ut' / vinlier' e.ir' ..ir rh./. • 1 , '.·11 h, 1 /#/i .Auti n hi I ,- ,i.1, dhwk 'nu verv murh ler ver% ,1,1,-1.hhllr, Pul}£·I• 
.1.tede|.u•hlr,trn 1·lir Mr Juleh uin Al,•ftv]1 8,1{1 Mr ·hihi, M,irr,41,0 "Ini,1./(nita twi• •ulinuL,prN 

Ii>li•ill[·I.,c•Jil,91'*I, I. 
11 nk ' iiI • e. milih Iti" n ur .1 'I|/Lt i n ki n .i. G..[fl,r' 

32,™ ek ph r m·Mp nr! d)1 1• fl•r srgfir ['•gine q \ prgil,jerir,K (}119 e n 'reul • mq' Fn irm 0,111 mv •lric vrirr d .Ililri H> hi•1 Re 
•Tr"" 1/lur e 4.6,4 IM preN:'h lien Jaur,gledi,Ie[,Mi 1, Blueni u·e|•,2 bale ver• i• •irrri r A•min inKe:,t 

'i-diel. rn. Anden/le//damnie'll/eli,ruinKew..het lili,Ir Wal Ekdink b.> ilu•ll,•T.,Ii,irlerpider,n - ,1,1,ir•,il 
.hll,! 1,"'11.trnrili<de.lurli•I,irligKewee> }11hierdiv•erguit[· 111(. 1 la di, i.'urifill prna,lk e•n di,i' <kik die men.£• 4,11 .num 

lin] ili,•, 2,!lip[•i 'IN• Lit,rvil,ir[|1/[·i e ,• 60 /11£·,: Ek £11. di/. de©lgeiwel h. *1 die t. drne. Keleu·er hei Sonder u deeln•me qi,u ·n 
di• •{rKadrimg nie 'n Iuk- .ch hel ni· a[/ d U kim nie .LHNg( 

,i 1,1, i.Me },rl n r vi rj,Jirli M*Ii'• wnlim• ring -it gehuic• .·4 En 
Aan 'Imal LID 'lanl/ wat aandlehe&pre<Ueekenee. 1·,t[ be»Ii-ekinim•an per'inw un '1' DI'll¢n| ..111....al ek 

n LI dr ri·fernic :1 niu, i . 1/1. L.k 1.Li· dalkie 

1 . . /A k,111 h in, n elierlitle, R.... .1,1,18 mi Z. 11% 14.ook En aan 'Le in,in nier 'ip .1 reglerhand h> I .k ./ :•re;lelili 
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GEC Power Distribution 

proudly presents 

_- 1 migilli 

The new low cost Distribution Transformer from GEC. 

now being launched as a feal inflation beater. 
Laughingly nicknamed ihe flying bedstead' or jungle gym: Distran 

gives you these posilive down-to- earth features 

* It's a brand new producl conceived 
and made in the Republic 

* Works efficiently 

* Light weight 
* Uses less oil 

* Complies with SABS 780 
* Complele range fro,1 50 to 2000 kVA 

You'll want more iacts on DISTRAN, so contact us al any 
GEC Power Distribution office. 

AMEUCONVI·'NU» PROCF.Eli'<» MAY lu. 
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a. 

We movemountains to 
become leaders in mining. 

General Mining & Finance Corporation has a But the assets which we are even more oroud 
long history or sound and continuing grovith of are our people Human assets whose skills, 

Part of our history stems back to expenence and enterprise hme made General 
Johannesburg's early pionee,ing days A mining Mining what it is today 
fledgeling, born 01 South African inmative and faith, Our professional management approach 
is now a m,nung giant with d//silied int/ems cornmits us as deeply into invesfing in h.iman Rk III 

Tocay we manage live gold mines a do7erl as in exploiting South Africa's 
collenes. as well as mines producing asbestos mineral wealth We builli men 
copper. Iluorspar and manganese, Which prodixe a training lem. By developing /4 by,•p- 
substantial share of South Africa's mineral pro- thern. 84 grving them 
duction As muc.has R third to a half of the total chance to grow and Ine move 1 • 
nalional produc on for some of o:/ minerats ahead 

The Group's assels have giown to hundreds of Because molintaing afe 1-/// 
millions oi rand. moved by men 43 

t'l All-l ar«1\'1[tr< ['I./.I[•H.• MU W. 
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Hawker Siddeley Africa (Switchoear) (Pty) Limited 

H"e pleasure in announcing that they con offer the mo5t comprehensive range 
of medium ard high voltage switchgear in Southern Afric¤. 

Medium Voltage : 111(V - 33kV 

Air, Minimum oil, Bulk oil, Vacuum and SFis circuit breakers for Indoor or Out- 
door application. 

Iso|ators, on-load 5witches and switch fuses. 

High Voltage : 66kV - 550kV 
Minimum oil, SFI, circuit breakers for Indoor or Outdoor application. 

Isolators Type - Sidebreak, Centre break, Double break, Vertical opening or 
Pantograph. 

CAPACITORS 
REACTORS 

LIGHTNING ARRESTORS 
HIGH VOLTAGE CABLES 

CONTROL PANELS 

SALES DIVISION: 
3rd Floor. Lawson$ Building. 
Corner Bertha & Joriwon Sts. 
BRAAMFONTEIN 2017 

Telephone: 724-9382/3/4 - Cables Hawkswitch. JHB 
Telex: 8-3017 

MANUFACTURING DIVISIONS: 

Hawker Siddeley Electr c./ATI, 
P.O Box 417, Roodepoort. 1725 
Telephone · 763·5811 - Cables : Hawkwill, Roodepoon 
Telex: 8-3017 

Soulh Wales Eleclric, 
P.O. Box 950. Kempton Park 1620 

Telephone · 975 5966 - Cables ; Souwales Kempton Park 
Telex: 8-7851 

Hi-Com Power & Control (Pty) Ltd. 
PO Box 70. Kemptor, Park 1620 
Telephone . 975·7526 - Cables ; Switches Kemplon Park 
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:1 
to nothing. 
The Cher«e process removes 1 

all dirt, sludge. moisture, gases F 
and corrosive acids from the in- tin •%. 1 

in sulating oil. The dielectric 
strenght after purification is ••IIA 

transformers guaranteed above 60 kV wit hout 1 

breakdown and easily surpasses • p••• • CaR new I.EC (International Electro- 7•••- 
Techrical Commission Spec). I IL 
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cost cutting. quenching and machine •-1,-,&„1 
oils. and supply transiorme 
breathers. 
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TERMINAL LUGS FERRULES AND GLANDS 
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