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EXICITIVE COUNCIL 1969-1971 In'VOIRENDE RAID [96&-1971 

PRESIDENT: PRESIDENT: 
H T. Turner (Umiali) H. T. Turner (Umt.li). 

PRESIDENT ELECT: AANGEWESE PRESIDENT: 
J K. van Ahlften (Spring©. J. K von Ahlfien (Springs). 

ENGINEER MEMBERS: INGENIEUR.LEDE 

D. C. Plowden (Johannesburg). D. C. Plowden (Johannesburg). 
R. M O. Simpson (Durban). R. M. O. SimMon (Durban). 
A C T Frantz (Cape Town) A C. T Frantz (Kaapsiad). 
R. W. Barton (We[kom). R. W. Barton (Welkon)). 
G. C. Theron (Vanderbijlpark). G. C. Theron (Vanderbijlpark). 
E E. de Villiers (Rustenburg). E. E. de Villiers (Rustenburg). 

CITIES OR TOWNS REPRESENTED: 5 rEDE OF DORPE VERTEENWOORDIG 
Emtali - Springs - Johannesburg - Durban Umtali -- Springs -- Johannesburg -- Durban 
Cark Town - Welkom - Vanderbillpark - Kaapstad - Welkam - Vanderbillpark - 
Rustenburg. Rustanburg. 

RF.PRESENTATIVES VERTEENWOORDIGERS 
or THE REGIONAL BRANCHES: VAN STREEKTAKKE 

Natai. R A. Paull (Empangeni). Natal R A Paull (Empangeni). 
Cape Eastern: M. P P Clarke (Somersel East) Oos-Kaapland: M. P P Clarke (Somere-Do©. 
High,eld: F. J. pan der Merwe (Stilfontein). Hoexld: F. J. van der Merwe (Stilfonzin). 
Good Hope: W. P. Ratiey (grand) Goeie loop: W P. RatteY (SIrand). 
Rhodesia: H T. Turner {Umtali). Rhodesie H T Turner (Cmtali) 

SECRETARIES: SEKRETARIAAT: 

Davidson & hing (Pty.) Ltd. rk,vidion un Ewing (Edms.) Beperk, 
P.O. Box 7462. Posbus 7462. 

'3:· JOHANNESBURG. JOHANNESBURG. 
4 STANDING COMMITTEE: DAGI]ESTIJUR 

H T Turner, J K von Ahlften. G. C Rem H, T. Turner. J. K. von Ahlften. G. C. 1"heron. 

SUB-COMM[TTEES: ONDERKOMITEES: 
Papers: Verhandelinge: 

li T. Turner, l. K. von Ahlften. H T Turner. 1. K von Ahifien. 

Finance: Geldsake: 

J. K. von Ahlften (Convenor), J K. ron Ahlften (Samcrocpor). 
G. C. Theron. G. C. Theron 

Teehnical Training: Tegniese Oplei,ling: 
R M O. Simp,In (Convenor). R. M. O Simpson (Sameroeper) 
D. C.Flowden. D C. Plowden. 
K. G. Robson. K. G. Robson. 

R. W Barton R. W Barton, 

E. E. de Villiers. E. E de Villiers. 

ACT. Frnntz. A C. T. Frantz. 

[tighls of Suppb: Voorsieringsreate t 

R. W. Bar[In (Convenork R. W. Barion (Sumerooper). 
R. M. O, Simpson. R M. O Simpson 
A C T, Frantz. A. C T. Fran„ 

E E. de Villiers. E. E. de Villiers. 

Conslitution Suh-Cornmittee: Grondwet: 

G, C. Theron (Convenor) G C. Illeron (Sameroeper). 
H T Turner, I K von Al,[ften. F 3. van der H. T. Turner. J. K. von Ahlften. F J. van der 
Merwe, CIr M P lotze. Cir I T>ers Men',e. Rdl J. bers. Rd! M P. Kilze. E dc 

, E de C Prelorfus. P J Boter (Caopted members) C. Pretorius. P. J. Boles (gekoopteerde led©. 
Custon·• Duties : Doearneregle 

C. Lon,hard, E A M/Wilham (Alternate) C Lon,bard, E. A. M,Willian, i'Pli„rervanger) 



0-ordination of inices: Kourdinade ,·an dienE: 

O C Theron (Convenor). G. C Theron (Samerocper; 
R. M O. Sinipen. A. C. T. Frantz. R. M. O. Simps•n. A. C T rrantz. 

Proposed an,Alments to the Flectrical W'iremen and Voorge' de wysielng van dc Wel op Elek,rotegni•i 
Contractors Act I 919 aN amended: DIaddeerkers en Konwaktelle, pan 1939, soos gewy„g 

R W. Barton (Convenorj. R. W. Barion (Sameroeper) 
J. K. von Ahlften, R. M O Simt,on, 1. C. Waddy J K. von Ah[Flen, R M O Simpson, 1.C. Waddy 
Mo opled member). (gekoapleerde lid) 

REPRFSENrATIVES: vERTEENWOORDIGERS: 

Electne.11 WirenlenK Regis•ation Board Reelstra&ieraud vir Elektroteeniese Draadverkeri· 
3 K. von Ahmen. J. K. pon Ahlften, 

Iling Regula,Mns Commm Komiree w Re/adingsregula/S 
DC. Plowden. F[, de Villiers D C Plowden, E E. de Villiers. 

Co-ordinating Represenlative on S.A.B.S Ko-ordinerende veneenwoord,ger op Subkomitees 
Sub·Comm.* van die S.A.BS 

3. C. Theron. G. C. Theron. 
Su•Committee for High Voltage Laboratory Subkomii©c w Hoo/panninplaboral,unigeriewe: 

Facilitic' Die Algemene Bestu•der van die Johanmburgse 
The A;neral Manager of the johannesburg Ekkirisiteilsdepariernent 
E[ectricity Depariment 

S.A. National Comminee of ihe Imernational Electro- S.A Nasionale Komitee van die Internasionale 
Technical Commission: Elekirotegniess lammissic 

J K von Ahlften j K. von Ahlften. 

World Ene:gy Conference: Wareld-konferentie . mike Energie 
R W. Barion R. W. Barton 

Elc:[rolysis Fkktrolle 4d 
The Town or E.Jectria Engineer in fuch areas Die Stad,s of Elektrotegniese In@enieur in did 
Rhere ihe Main and Sub·Commitices are pehied, waar die Hoof en Onderkomitees reveslig 
e.ablished 

SA. Na[Lonal Commie, an Illumination: S.A NBionale KIi,Ilee vir Verl,glig 
R. W. Barion H. W. Barton. 

Recommendatrons Commitlee for new Ele¢[rical Komltee vir Aunbevaings Ins/ke Nuwe Elektriese 
Commodilics Ware: 

R W Barton (Convenor). R. W Barton (Sanieroeper) 
F 1 van dec Mer// F.1 van der Mewe 

Standing Advisory Committee on Electrical Safely: Vastc 00',icKI:omitee in·;ake Elekine Beveiliging 
G. C. Theron. O C Theron 

C.S.].R Adv„ory Committee for Electrical Die W N.N.R se Adieskumilec iniake Elektro. 
Engineering: tegnie• ingenieurwese 

G. C. Theron 0 C Theron. 

Ps Presidents/Oud-Prebidente: Srerclar) and TreaN, rer/Sel,retans en Tiourier 

1915.17 J H. Dobwn (Johanne,burg)* F T. Siokes. ET Price 

19[7.19 1 Rohem (Durban)• E. Poole 

1919-20 i Sankey (Por Elizabah)* E. Poo]/ 
1920-22 T. C. W. Do,1 (pretoria)* L. L. Hor/11* 
1922.24 G. H Swing!(r (Cape Town)* H. A Eaiman 
1924-26 J. Rohe,18 (Durhan) E. Poole* 
1926.27 B Sank© dohanne•burgl R. G. Tresise 
1927.29 1 M. [ambe (11/London) P. Adkins' 
(929-3[ R. Macauky <Bloemfontein)• E Poole• 

1931-33 L. L. Horrell (Pre[orial* E. Poole' 
1933.34 L F. Bick,11 1/art Illizabith)• F. A P Perrow 

1935.36 G. G [wer (Pielermarieburg)• 13. Poole• 



1936 37 A. Radwell (Johannesburg)* E Poole• 
1937-38 J H Gyle:i (Di,rhan? E Poole 
1938·39 H. A Eastman (Cape Town] E. Poole* 
1939-44 1. 1. Nichola. IUmlutiO I Poole until 311'I 2/40* 
1944-45 A Rodwell (Johanne,burg)' 1- L Horrell. Ii I/41* 
194546 J. S. Clinton (Sal,sbury) L L. Horrell* 

J W. Phillips (Bulawayo}* L L Harrell to 30111/45* 
19-16-47 G 1. Muller (Blocmfonwir) A. T. Ta)·lor. 3142/45* 
1947-48 C Kinsman (Durbil A. T. Taylor* 
1948.49 A Foden {Fast London) A. T. Taylor' 
1949-50 D. A Bradley (Pori Elizabeth) A T Taylor·• 
1950-51 C R IIall (Pietermaritzburg} A. T. T:iylor' 
1958 59 C G Downic (Cape Town) A. T. Taylor' 
1952-53 A. R. Sib.on (Aulawayo) A. T. T.yor' 
]953.54 J £ Fraser (Johannesburg)* AT. Ta,lor* 
195455 G I Muller (Bloemfontein) A. T. Taylor* 
1955-56 DJ. Hugo (Pre,cria) A T Taylor 10 30/6/55• 
1956-57 J E. M„chell {Salisbury) Arthur Tmgey, Ewing & Co, 1/7/55 
1957-58 1 1. van der Walt (Krugersdorpl DT]di:on & Fwing [Pt)·) Lid, liv56 
1958.59 C G, Downie [Cape Town) Daidson & Ewing (Ply.3 Lid 
1959 60 R. W. Kane (lohannesburg) Davidson & Ewing (Fly.) Ltd 

1960-/ R M. O Simpson (Durban) DIEdson & Ewing IPty 3 L[d 

1961.62 C. Lon,bard (Germiton) Da,·idqon &- F.wing (Pty J 1 Id 

1962-63 P A. Giles (Fast London) Davidwn & Ewing /19,1 LId 

1963.64 J. C. Downey (Springs) mvidson & Ewing (Pty.) Ltd 

19641.65 R. W. Badon (Wekim) Da0ds,in & Ewing (Pty.) Ltd 

1965.67 D. Murray-Nobbs Dihi & Ewing , Pty) Ltd. 

1967-69 G. C. Theron Dihin & Ewing i Pty ) Lld 

1969-71 H. T. Turner Davidson & Ewing (IN>.1 Ltd, 
'Deceased/lorlede. *Deceased/'00rlede. 

All correspondence /0 be addresed to : Rig alle korre•ponde,W aan: 

The Secretaries. Dic Sekreia inal. 

Davidson & Ewing (Pty.) Lid. Lk,vi,ko,1 en Ew,ng (Edms ) Brk. 
PO flox 7462, Johannesburg. Posh„, 7462. Johannesburg 
Telegram, '·Minute' Phone 834-1011 Telegramme : „Mlitile · Foon &34-3021. 

L]ST OF MEMBERS / LYS VAN LIDE 30.9-69 

Honorary Member,Ire-Lede 1956 Jaffray. A. Morton (Alderman). 
8 Fairbridge 

1967 Retsley. W. Box/Bus 40. Lusaka. Zambia Avenue. Salisbury. 
1964 (1946) Kane. R W.. 21 Kernick Avenue. 1949 Bradlev. D. A., 9 Turge, Kloof Raad, 

Melrose Nort]I. Port Elizabeth,* Johanne,burg* 
1960 Castelyn. F. J. C. [a Art*>rclum Avenue. 1934 4193!1} Kinson. C.. 7 }·ilkgate Place, 

Bloemfontein. Durban NoMP 

1963 (1944) Downey. J. C. 10 Jessop Road. Selection 1967 Man,1. J D, 101 Gravenhage. 111070. 
Park, Springs. Johannesburg 

1963 (1947) Downle. C G. 25 Rcclory Gardens. 1956 (1939) Millon, W. H. eli Electricity Supply 
Broadwater. Worthing, Sussex.* Commiwon. Box/Bus 1091. 

1951 ( 1922) Eaiman, M. A. Torwood, Pare] Valki. Johannesburg. 
Et Somcrset West, CP.* 1962 (1948) Mitchell. J. E., Box/Ams 4187, 

1948 11938) Foden. A.. 4 Hardy Road. Flhorne. Jol,unned>urg • 

East London. 1964 (19341 Muller. 0, J., 35 Wiloacks Road. 
1969 ( 1939• Glles. P. A.. Box/BA 384. Pre[oria.* Blocmfomein • 

1958 {!944) Halli C R Box'Bus 399. Pie:ermariu· 1969 (1955) Murruy.Nobbs, D. 4 Ascot Road. 
burg.• Kemstey Park. POrt Elizabeth • 

1969 (1938) Hugo. D 252 Olivier Street. Brookl/. 1968 0937) Smith. E. L 23 Kellan Court. 
Preloria. Amimzimloti. 



1962 0939 Sibbon. A. R. Box,Bu. 9074. H;llside. 964 Gobabis. Bax/Bus 33 
Rhode,ia.* 936 (1924) Grahanatown, Bor'Bils 176. 

1967 Telles. J . [loxlBus !861. 1•urenco 947 (1915) Grey"m, Bo//Bus 71. 
Marques. 970 Glencle. Box/Bu' 1 0. 

]962 i I9491 van der Wah, J. L.. Box/Bui: Ill, 963 3welo. nax/Bu.: 278 

Jahannesburg.• 06/ Dordonk Ba>. Box/Bus 3. 
1969 119381 Wilson. J.. / River Street, Surmyside. 948 (19151 1 irrigmith. Bollus 43 

Pre[ona. 949 -Icide[ber/. Rox Bu, 201 
* Pas[ Pre€ident I litg/rede ./bident 959 lermanus, Box/Bus 20 

035 ( Retired Members/Argetrcd€·Lede : 1915) oh:inn„burg, Box/Bus [049. 

C,mpbell. 965 A R. Box'b 3.1mpendhle. Natal. lakilmas. 80\ Bus 174 

anion. 3 S. 964 Box/Bus 4648. JohanneEburg le,manshoop. Box.Bu. 25. 

Marchand. B. 19 Elizabeth 952 Avenue, Wnbank. <empIon Park. Box,/Bu·; 1 1 

Nicholas. 1 J. 935 *0 Municipality of Purson (19:7) <imb:rim. Boxflus !94, 
RoNer. A.. 3 Greenwood Road. 963 Piciermaniz- -lowick. Box/Bu, 5 

935 bur@. 11916) <le,Worp, Box/Bus 160, 
RossIer. W. 109 Amer,hin limit. 93/ I.ynwood 1 19341 toks=ad. Box Bus 8 

M.•n<•r. Pre:oria. 951 <olga. Box'Bus 21 
965 <oppie'. Rix Bus 14 Council Members'Raadstede: 945 I I 916) [g62 (Ig :roons:ad, 35, Adelaide Box }*ox,nus 302 

/0 18 
9lf (19173 

Ali•al hor,h. BoVEL= 46 truger•,imi. Box'Bus •94b [1917] 94. 
954 Inhardt. Box/l„ 15 1948 41934) Alberion. Box/nus 4 
960 :nv... 00./8// 21 i 948 B.trbenon. Box'Bus 33 935 1198 -adysm•th, Box'BL,5 29 1935 t 1926) Reaufor: Wei. BoxiBus g. 945 M Triehar/. Box,4 96 1961 Bedfurdview. Box/Bu, 1 
937 (19271 -adybrand, Box Bus 1935 64. ll9I7) B,moni. Box,Bus 45. 
970 /haburg. Box/Bus 7 1950 (1919, Actial Box./Bu, 3 
959 Lydenburg, Box'Bm 6,1 1944 (19151 Rethlehem, Box/Bus 130 963 Makwas,ie. Box/Bu, 2 1939 1 I 917) 1][Demlin,/in. Rox/Ric 288 
935 (t926) Mafeking. Box/Bus 42 1964 B]oemhof. Box/Bus 18 
935 Malatiele. Box Bus 35 1•36 (I915I Boksbury. Box/Bus 213 
964 Mey¢non. Box/Bus 9. 1945 4 I927) Br:indfort. Box/Bus :3 
065 Mex,ina. Box,Bu. 44 1938 (1927) Aulawago. 80,4/Bus 591 
039 /929) Middelburg. C f.. Box/Bus I. Ig48 Brokpan. Box/Bus 15. 0]5 ( ]926) Midderburg. Tv].. Box/nu, 14 1948 Brils. Box'Bus 1(* 
054 (19291 Mossel Bay. Box/Bus 25. 

Burgersdorp. Boxinu. 10<i 
045 Nelspruit. Box/Bus 45 949 [hithakille. Box'Bus 12 
448 I [915) Newcastle. Box/* 21 966 Breda/orp, Ro,/1•us 51. 016 Aimel. Rox'Bl• 23 935 H915) Cape Tawn. BoK/Bus 298 948 Odend•alsrus. Box/Bus 21 935 (1916) Cradock. Box'Bu. 24 
959 Orkne,. Rn,/Bus 34 960 Carletonville, Bo•/Bus 3 944 ( I ID Oudtshoorn Box/Bus 964 255 Caro[.na. Box// 24 919 fl926• P.lar]. Box,•Bus 12. 94g Ccres, Box/Bus 44 069 Phalahwwa. 970 Delmas. Bo<'Bus 67 Box/Bus 6 935 (19201 Piclersbure, BIA'Bus /1 953 (1933) De Aar, Box/Rus 42 g15 2 1915) 

935 (1915) Durban, na.&11 Pt©termarilzb,irg. 147. Box/Bug 321. 
036 Pier 953 Retief. Box/.Bus Dewet 21. sdorp' BOXBus 13 936 •934) Port 962 Alfred. Dundee. Box/Bus Box'B,5 76 13. 
935 (1915) Port Elizabel. Box•Bus ll 935 (19!91 Eas[ Landon. Box:Bu, 134 036 957 Port Shepqlune, Box/Bus 5. Empingenj. Box/Bur 2. 948 (19151 967 (]9161 Erm:10. Potchefqlroom, Box/Bus 113· [lox/Bus 48 044 Polgietersrust. Box/Ru. 34. 948 Edenvale. BOX•Ble; 25. 015 935 Eshowe. (1915) Pretoria. Box/Bus 440 Box,/Bu•: 37. 

952 051 Estcourt. Box/Bus 15. Pary<. Box'Bu, 39 

935 •1 927) 8[ Ded,fort. Rox/Bus 36 953 Postmasbu re, Box/Bus 5. 
969 ([934) Graaf-Reinel. Box/,Bus ?1 959 Pen-Urban Arm Heal[h Board. 
936 (1922) Geor/. Box Bu, 19 Box/Bus 1341, Pretoria. 
952 Germision. Box/Bus !45. 1935 (1915) Queens,own. Box,Bus 113. 



1915 •1929) Randfon[ein. BoxiBus 139. 935 (1927) Unniali. Box?Bus 121. 

1915 (1929) Roberston, Box'Bus 52. 970 Lpington, Box/Bus 17 

1935 (1926) Rondepoin·Maraisburg. Box/Bus 217. 960 Vanderbblpa k. Box/Bus 1. 

Roodepoort. 949 Vencersdorp, BA Bw 15. 

1944 ([920) RUNtenburg. Box/BuB 16. 935 Vereeniging. Box/Bus 35 

1956 Riversdale. Box'Bus 29. 955 Virgima. Box/Bu, 156. 
1965 Saldanha. Box/Bus 22. 947 (1929) Vredle, Box,'Bus 155. 

1919 (1926) Sali•hur>. Box/Bus 1680. 935 Vryb' g Box/Bus 35 
1956 Sas:ilburg Box/Bus 60. 948 0 920) Vryhim. Box Bus 57. 
1935 11916) Somemt EaSI. Box/Bus 21. 960 While River. Box/Bu, 2 

1948 (!927) Somerset Wesi. Box'Bus 19. 955 Warmbathz. Box Bus 48 

1935 ([916) Springs. Box'Bus 45. 956 Wellington. Box/Bus 12 

Shinger. Box/Bus 72. 953 Welkom. Box/Bus 708. 

1918 41916) S[ellen!)08ch. Box/Bus 17 953 Wesionaria. Box/Bus 19 
1919 {!9151 Standerion. Bo„Bus 66. 946 Willowmors Rex'. 15 
1959 SIL]fonizin. Box/Bus 20 944 41919) Winburg, Rox/Aus 26. 
1939 (19273 Tarkaiad. Box/Bus 21. 

945 [1924) Win,dhock. Bo•/Bus 59. 
1949 The Strand. Box/Bus 3 

955 1937 Tzaneen. Box,'Bus 24 (1927) W/hank, Box/Bus 3. 

1963 Thabazimbi. Box Bus 90. 936 4[922) Worcester. h/Bils 37. 

1916 / I 920) Inenhage. Box,/Bus 45. 960 W"is Bay, Rox/Bir. 2 

1936 4[927, Um,ata. Box/Bus 57. 1964 WolmaranssIad. Box/Bu, 17. 

Dales in brackets initial membership as or by Dalums in Hakles verteenwoordig ee,sle lidmaat- 

Egineer Membership noi necessaril> continuous. skap 218 of deur hemiddeling van Ingenieur. Lidinant- 

skap nie noodwendig i neenlopende n Le 

EnRD,eer Members,/Ingenkurslede: 1959 Beles, P. J , Municipal Electrical Engineer. 
Bo•/Ihis 217. Roodepoort 

1947 A/bers. C. Municip.,1 Electrical 'Engineer. [958 Brian, D. C., Flo: trical Engineer. Box/Rus 130. 
fiox/Bu• Il. Wellington. C.P Bethlehem. 

1933 Adams, C ]I.. Municipal Eng,neer. Box;'Bus 1970 Brummer. 1 G. Eleariea! Engineer. Boxtlub 
19. Somerse[ WN. C.P, 

17. Sidlenbosch 
1964 Bailey. R V.. Electrol Engineer. Iloxclus 55 1959 Carpenter R F. Town Ele/neal Engicer, Middelburg. Cape Box/Bus 45, Ummia 
1965 Barnard. H.. Town Electrical Engineer, Boxi 1948 Cherry· J. R.. Municipal Elecirical nus 13, Brakpan. Tvl. Engineer, 

Bax'Bu, 139. Randiontem 
1948 Barratt. V E O..Municipal Eleclrical Engineer 1956 Craig, 1. S., Borough Electrical Engineer, Box/Bus 113. Oucenstown. Box/Bus 21. Newaisite 
1970 Barnird. P. L. Electrieal Engineer. Box/Bus 1969 Chappell, M. J. W., Deputy City Electrical 6. DclmaN. 

Engineer. Box/Bu. 369, P/rt Elizabeth 
197] Bamher. r. W.. Deputy City Elecurical Engineer 1965 Crimje, Wl F. Electrical Engineer, Perj·Urban 

nox/Bus 1803. Bulawayo. Areaw Heallh Board. Box/Bus 1341, Prelofia. 
1948 Barton R W, Flectrical Engineer. Box Bus I 970 Co«er. C. L Electrical Engineer. Box/Bus 591, 708, Well:om. O.F.S. Bul:myo 

{Past President). 1964 Catchpole. T D.. Borough Engineer. BIx/Bus 
1959 Beard. G R., Town R]ectrical Engineer. Box, 5. Nowick 

Bus 176, Grahamktown ]956 Dawn J D. 
1969 Bernhurdi, J. 1_ , Boiough and Electrical Municipal Electrical Engineer. 

Box/Bus 45. 
Figineer, Bm Blls 72. Stanger. Uitenhage. 

1955 De 
1970 Brice: D. B , Electri/1 F.nfincer. Bo/Bus 302. Villiers, E. E. City Elecirical Engineer. 

Kroonstad. Box/Bus 16. Rustenhurg. 
1970 Boyaek. L F..Deputy City Elearical Enpineer 1964 De Villiers. S. de V. Municipal Eleclrial 

h''Bus 421. Preloria Figineer. Box Bus 44. Ceres. 

1957 Booygs, L . Town and F.lectrical Engineer. 1957 Dreker. H. C., Ele¢lrical Enpinee,·. Box,& 
Box#Bus 155. Vrede. O.F.S. 12. Paar. 

1960 Boshoff, J J, Assistant Fle¢Ir]Cal F.ngincer, 1950 Dre>er. L. Municipal Eleelrical Eneineer. 
Box/Bus 3, Vanderbiilpark Box/Bus 19. Weslonaria. 



1963 Dii Plooy, D P., Electrical Engineer, 80%/Bus 1948 M,Int>re. H A., Assistant Town C]cetrical 

45. Ne[spruit. Engineer. BoxqBu, 35, Vereeniging. 
1961 Di Plessk. G. C. Deputy Town Electrical 1954 MeNeil. J. L.. Town E[ecrrical Engineer. Box/ 

Fngineer, Box/Bus 1 13. Potchefstroom Bus 8. Kok=d 

1963 Di, Tnit. AA, Municipal Electrical Engineer, 1968 M,William. E. A.. City Electrical Engineer. 
Box/Bux 19. George Box/Bus 423. Pretoria. 

]970 Faches. O , Electrical Fng,neer. Box/Bus 628, 1945 Mcinijics. P. A. Municipal Electrical Engineer. 
Kimberle>% Box/Bus 16. Rustenburg. Tv[. 

1957 Fal,ren, H.. Brirough Flectrical Ing,ne¢r. Boxl 1952 Milton. T J.. Town and Electrical Engineer. 
Bus 37. Ihowe. Zululand, Box/Bus 231, Tzancen. Tvl 

1966 Fortman.AHI. Town Electrical Engineer, 1929 Mocke. T M. Town and Elecirical Engineer. 
Box,Bus 215, Boksburs. Box/Bu• 23* Piet Relief. Tvl. 

196! Frd[Itz. A CT. City Elecilical Engineer. 1969 Mostert. S A. Electrical Engineer. Box/Bug 
Box'Bus 82. Cap¢ Town, 9. Beaufort West. 

1952 Futclier. 1.. MunICLpal Electrical Ingineer. 1968 Murphy K. J. Municipal Electrical Engineer. 
Box/Rus 13, Keniplon Park. Box Bus 24. Cradock 

1955 Fraser, D. H., Dermly city Flectrical Blineer 1964 Odenhal. M W. Town Ele¢Irical Engineer. 
Box/* 147. Durban. Box/But. Alberton, 7/1 

1968 Foden, H , Deplay City Electrkal Engineer. 1957 Paul[. R. A.. Borough and El:/[rical ]Engincer. 
Rri. Bu• 71. Salisbury. Ilow'Bus 2. Empangeni. 

1970 Gamble. J S. Flectrical Engineer. Box/Bu, 196-3 Pelers, A G., lown Fle,[rical Ingineer.Boxe 
255. Oudishoorn Bus 278. Ga/o. Rhodesia. 

1968 Gerber. A . A-[ant Ele/mal and Mechanical 195 I Prelorius. D. R. Town Elecirical Engineer. 
Engineer. Box/Bus 94. Kruyersdorp Bo,••Bus 39, varys. O.F.S. 

1945 Gericke, J M, Municipal Electr.cal Engineer, t952 Pretoring. E de C., Electrical Engineer. Box.e 
Bo•¤ 9• 'g¢rtsdwl Bus I 13. Polchefs(room. TR. 

1949 Hal nicipal Electrical 1960 Pretoriu#. J W, Assistant [lecirical Engineer. 
[ingineer. Box Bus 5, Por: Shepstone. Natal, Box *23. Nigel. Tvl. 

1927 Harvey, A O. Town [Llecirical Engineer, 19fig Phillips. F. W. Town El=rical Iingincer. Boxe 
nox/Bus 96. Louis Trich•Irdl Bus 25. Mos,e] Bay 

1953 Hatwich. A H J.. Town & E[ecincal Eneincer, 1968 Psotta. K U , Flekirotegnic,e Ingenieur. Box/ 
Bo• Bus; 1 3. Dcwcuidorp. O.F.S Bus 25. Kee:manshoop 

1970 Hevs, 1. H., fenior A«iblant Electrical Engineer 1969 Plowden, D C. Deputy Generat Manager, 
Box/Bus 82. Care Town. Box/Bus 699. Johannesburg 

1965 Hey,lenrych. J. E.. Electrical Engineer. Box, Poigeiter. N A. Flectrical Engineer, loCBus 
Bus 14. Middelbur, 66. Standeron. 

1956 Hobbs. I L. Tan Ele,trical Engineer, Box/ 1961 Ratiey. W. P * Electrical Engineer. Box/Bus 
Bu, 45. Litcnhage. 1 S:rand 

[944 inglis. 1 [.. Town Electrical & Waier Engineer. 1957 Raulenbach. G. F., Electrical Engineer. Box) 
BoR'Bus 111. Pieiersbul Bus 99. Klerk,dorp. 

1949 Kirber@er. M. N Town E[ectrical Engineer. 1948 Reyneke. G. M Town Flectrical Engineer. 
Bor/Bus 3. Belhal. Tvl. Box'Bus 26. Winburg. 

1959 Koeslag. 11. J.. Electrical Engineer. Box/Bus 1966 Robinson. F H., Elicirical Engineer. Box/Bus 
52. Roberison. 19. Gcoree. CP. 

1949 Krugor. M. 1. C.. Municipal r.[ectrical Engineer 1968 Robson, K. G City Electrical Engineer. Box I 
fox Bux 13. fort Alfred & 529. 1/It London. 

1956 Lewls. L Town Fle/[rical Eng;neer, Bri/Bils ]944 Rush. W.. Borough Flectrical Engineer. Boxe 
59, Windhaek, S W.A. Bus 76. Dundee. 

1947 Lomhard. C. Cily Fle¢trical Engineer, Box/ 19S3 S„Nipsin, R M O.. Clty Electrical En/neer 
Bus 145. Germison.. (Past Pre,ident) BaK/Bw, [47, Dierhan. Naral (Pasl President). 

1944 Louer. G. A. Town E[ectrical Engineer, Box j 1934 Sleven•. F. Borough Electrical Engineer. Boxi 
Bug ]4. Poyicler,rui. Tv! Bi,s 29. Ladvsm•ih. Natal 

1966 Louw, H. A L. Asst. Electrical Engineer. 1965 Struums, J. C, Town Elect,]cal En,ineer, Bo• 
Box/Bus 12. Paart. C.P. 6 m. SI/burg. OF·S, 

1970 Loub/r. 1 A. Electrical Engineer, Box/Big 1956 Suller. F J. Ail,tint Electrical Enpincer, 
1014. Benoni. no,:/Bus 141, Germision. TII 

1955 Lynch. E. C.. City Electrical Engineer. Box,' t962 Sunees. E H. Assistm Ele¢,rical Engineer. 
Bus 73. Sali,bury, Rhodesia nox,mus 2/. nok,burg. 
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1968 Snyman. J C. Town Electrical rmineer, Bow 1968 Damh. W L. Town Ele:iria[ Engineer. Box/ 
Bus Bus 3. Poatmasburg. 

1962 Te Brugge. E J. Town Elecirical Ecgineer. 1965 De Bryn. Town Electrical Engineer, Box BUS 

BoxiElis 42, Mafeking, CP. 17. Willowmore. CP. 
1970 Ten Cate. J. 1. Town Electrical Engincer. Boxq 1962 De Whi. F. Elecirical Engineer. nox/Bus 38, 

1]18 7. Lichienburg. Adelaide. C.P. 
1 946 Theron. G C..Town Electrical Engineer. 00,4 1969 Goussa, P J., Hoof [liktrisien. Box,lus 14, 

Bus J. Vanderbijlpark. Tvl Korries. 
1945 Theron. W C.. Municipal E[ectrical Engineer. 1966 Hugo. J. C., Electrical Engineer. Box/Bus 51. 

Box/Bus '37, Woiester. CP. Bredagdorp. 
1966 Trautmann. E P. E W. Town [lecirical 1962 )tuyumen. 0 A. Electrical Engineer. Box,w 

Engineer. Box Bus 15. E•[courl. Bus 13. Viclocia Wes[ 

19';0 Turnhitil. A F., Town Electrical Engineer, 1969 Jantzen. G H. Town E[ecincal Engineer. 
Box'Bus 35. Ver¢cniging. Tv]. Box,'Bus 206. Ahwal #ih 

191! Turner. H T. Tawn Clectrical Engineer. Bo• 1966 JOIble. P. M.. Ele/trical Engineer. Bax/Bus 44 
Bus 12 I. Umiati. Rhodesia, Messina. 

1964 Van den Berg. A. J, Town Elcelrical Engineer. 1959 Laas. C. P.. Electrical Engineer. Boxj'Bur 15. 
Box/Ru• 94. Krugeidorp, Til. Kenhardt 

1964 Van de, Mer.e, D S. Eleclrical Engineer. 069 Louw A. Town Fl/arial Ingineer. Boxe 
Rox/Bus 3. Witbank. BUS 

1955 Van del· Merwe. F J. Municipal Electrical Lochner. J van S . Fle¢lri¢al Eng,•eer, Box/ 
Eng neer. Rox/Bu. 3. Car[ton. ille. Bus 106. Bri[£. 

1957 Van Heerilen, W J, Electrical Engineer, BoxI 1956 MINamara. A. B. Electrical Enlineer. lox, 
b lon. Heidelberg. Tv!. Bus 21. Konica. CP 

1956 V:in Mirdervoort, J K. L. Porn/, Town Munro. 1 A. Town Electrical Fngineer, Box,e 
Electrical Ensneer. Bo>:'Bus 33. Barbenon. Bus IR. Bloemhof 

1967 Van Sch.Llkayk. AP, Depmy Clly Electrical 1970 Neuv.enhur;, J . Flecirical Fneineer, Box/Bus 
Eng,neel, BM,Flus 28&. Bloemfor[[ein, O F.S. 17. Wolmaransciad. 

1965 Van Wyk. A A. Town Elemical En/neer. 1969 N,euwenhuk J F, Flearical Engineer Rox; 
Rox Bu·. 9. Me•erton. Tv[. Bus 17. Wolmaranss,ad. 

1 966 Van Wyk. Schoombee, E[ectrical Engineer. 1969 Opperman. D J. Depuiy Electrical Engineer. 
Bo•Bus Bm,Bus 45, Springs 

1945 Vergoitini. P. L.. Town and Electmal 1970 Papel, P V. F. Flectrical P.ngincer, 180*51:1us 
rn, ineer, Box/Bu, 48. Warmbaihs. 174. Kakanms. 

1951 Ver,chaor, DR. Town & Ileclrical Engincer, 1969 Precorius. P. J. R.. Town I[eevical Ineinear. 
nox'Bus 36, ron Beaufort C.P. BoA/Bus 35. Vryburg 

1957 Von Alflen. J K, Town Electrical Flineer, ]969 Picerse. A C.. Eleclrical Engineer, Box,Bus 
Box 'Bu·· 45. Sprme. TA 64, Ladybrand. 

1954 Waddy. J C.City Electrical Fngineer. Rox/ 1969 Pollock T. Eleelrical Engineer, Box/RI 3, 
Bir, 199. Pieiermari[/burg. G„rdon's Bay. 

1952 William*. A H.. Assgtant Electrical En/neer, 1970 Small C. T R.. Electrical F.ng;neer, Boxi'Bus 
8 86 45. Sprinle•. 29. Riversdal: 

1970 Smith, F H. Electrical Fngineer, Box/Bus 42 Technical woriate, /Tegniese-Geasgosieerders : 
Disp"h 

1 965 Barnar,1, W., Assislant General Manager, 1970 Swart T L.Electrical Eng,neer, Box/BUS 10 
(Teohnical Admin,•tralion) Electricity Depart- Glcncoe 
meltl. Boxth 699. Johannesburg 1962 Van der Schyl OW, Town Eleclric'al 

1968 Brink H 1, Se/ion Engineer. General ion. Eng,neer, Box/Bus 1, Redfirdview 
nox:Bui; 288, Bloemfontein, Associate Members / Vertionde Lede: 

1968 De Vries: O, S.. Secrian Engincer, Distribucion, 1946 Andrew. W. N.. 7 Tainton Avenue. Bonnie 
#,Bus 288 BlocmfonIcin. Doon. [ag I ondon 

1968 Rei,hert, W. 3 . *istant Flectrical Eneineer, 195] Airidee, W. H.. Bo•/Bus 412. Sas/burg. 
Box/Bo• 20. S/fontein. O.F.S 

1970 Leiph. R A, *dflant Manager. Electricit) 1964 Barrie. 1 1,82 Fir,1 Avenue. Dunve@anT Depilmen! Box/B,is 699, Johannesburg Edenvale. 

Associates/ Geasiosieerders : 1944 Burion. CR,54 Memorial Road. Kimberley 
1970 Buisset, J A.. Electrical F.ngineer. Box/Bus 34 1960 Bozyczko. W 8,2 Hans Merensky Street, 

Orkne). P.O. Swartklip. 3 



1955 Clal ke,MPP Depu) Borough Itcclric/1 1957 Allenwei S.A (Prv.) L:d.. Box/Bus 6168. 
Engieer. Box/Bus 21. Ncwca..tle. Johanne.burg. 

1948 Conradie. D J R. Box/lu. 109, Rloemfinmin 1957 AJeful Aluminium of S A I.I, 110,/Bus 2430, 
Johannesburg. 1954 Coetiee. F .1 , Rcuflu, 1, Vanderbiilpark. 

1957 Arthur Trevor Williams (My,1 Lid.. Box/Bus v 
1934 Daw,on, £ i Electricily Slippip Commision. 

2873. Johanntsburg. Box/Bus 2408. Durban, 
1959 A,ea [Neciric <Ptg.) Lid.. Box/Bus 69[. Prelorm 

1957 Dun„an. R. S., P.O. Bo, 5001. Walmer. C,P. 
1970 Auite•©11% E"'prises ('b.) Ltd Box,lus [72. 

19'50 Erikbon, 1.6 F, Box/Bu, 24, Mar/te. Florida, 
1960 Ford. W P„ Box/BLIS 40. I.LES:ika, Zambia. 1957 Ayclile Cables Lid.. Box/Bus 5244. 

Johannesburg. 1953 Haig-Smith. D. Assistant Municipal Electrical 
1965 Ballemlen and Robb. Box/Bus 4648. 

Engineer. Box/Bus Ill, Ou¢cn•town. 
Johannesburg. (Previousl> of Cradod). 1963 Bell, Harold F. (Ply.) Ltd.. Box/Bus 6906, 

1936 He„man, G G. Box/Bus 77. Fort Victona. Johanne&burg. 
Rhodesia. 1957 R/bcock & Wilcox of Africa Le. Box/Bus 

1962 Huriball. O. T., ]Il Church Sirsel. Kempton 4561. Johannesburg. 
Park. Tvl. ]9s 7 AriA n Col,10 houn O·Donnell & Partner {Rho. 

1970 #* J N. P.0 Box 11•03, Bulawayo. des,a). 10[t, Floor. Chesier Houk. Spoke Ave. 

Salisbury. 
1962 Liebenberg. S 1., Illec(mal und Mechanical 

19S9 Brit]# In:.ululed Callender'f Cables S.A Ltd., 
6/re. Depu•Imen] tl Binlu Adminlition 

Box/Bu,; 2827 Johannesbu•g, 
und Development. Box/Bus 384. Pretona. 

1936 W R. Burnel[ (Hy) Ltd. Ro,0Bus 358. 
1960 Melibbon. J . Be,JBus ll, Carlion,ille. Johanmburg. 
1948 Matlhews, J. A.Bo,/Bus 616. Kimberlch 1969 BiderJuan. Finn. Beeklrnizen & Preen. Box/Bus 
1946 Mok E. W., Box/Bus IS. Bramley.Johan- 1139. Johannesburg. 

ne'burg. 1970 Carst. Walker Chemiculs (Pt> ) Ltd. Box/,Ins 
5500. Johannesburg. 1926 Muller, H M. S, aox/Bus 1 12, Upinglon, C,P 

1970 Chemihic (Pty.) Ltd., Box/But 25720. 
1961 Magogun. J. M. Rhode,La Eleclricity Supply Johannesburg 

Cominimin, Box,Bu, 377. Salisbul. 1957 Chloride Eleclrical Ston,ge Co SA. A. (re,) Lid . 

1966 Thackewray. W G, c/o Golden Creql Hotc]. Rox/Bus 39264, Bramlev. Tpl. 
57 Ahe[ Ro.id. Ber/. Johannesburg. 1957 C.MB. Engineering Co (pty} Ltd., h/Bus 

1948 Woolridle, W. E.L. Rox/BUS 24. Harding. 25655 Denver. Johannesburg 
Na'al. 1939 Construction Electric Co (Pty) LEd·. Box/Bus 

1947 Williams. JT. Box,Bus 16!7, Pretoria. 10100. Johannesburg. 
1946 Wylie, R J S., cio E.S.C. Rand Under "kinf 1964 Clinkwle,4. Mau:han.Brown & Partners. Box/ 

Box'Bm /1, Germiston A !96. Por[ Elizabeth 
1957 Zeederberg. TO,43 .lack flindon Street. 195? Crompton Parkmson S.A. (Ply.) LId. Bo,•i'Bus 

Pre,ofia Norh. 4236. Johannesburg. 
1961 Cullinan Refrnetors Ltd.. P.O 01]fantsfontein. 

Affiliates/Geaflileerders : 
T# 

1959 AEG Snuih Africa (Ply) Ltd., Box/lus 102641 
1917 David.On & CO (Africa) [Ply ) W.. Box'Bus 

Johannesburg. 616, Sir[ngs. 
1957 Aberdare Cables (Africa) Ltd, Box/Bus 494. 

1957 Dowsin & Dobson LId. BIK/BUS 7764, 
Port Elizabed. 

Johannei.burs. Tvl. 
1957 AdamM, Ripley and Dorr. Box/Bus 31126. 

Braamfof,Win. 1959 [an Dreweit. Box/Bus 35. Johannesburg, Tv]. 

1957 African Cables, Ltd., Box Bus 9909 1970 Dulmkon Preformed Line Products S. A (Pt» 
Johannaburg. 1.[d. 37 Carbi Roid. Scousville. Pietermamz 

1969 Amalgamaid Power Fnginterine S.A. (Poy,) burg. 
Ltd. Box/Bus 38196, ·Boo»en,, Johannesburg !969 Eberhard Martin (Pty.) Ltd. Box/Bu,4 128. 

1959 Afrian Erplosives & Chemical Tndip.tries, 1.11. Rooivelt Park. 

Rox/Bus 1122. Johannc•burg. ]939 Electrical Coniracters Association (South 

1962 African Wire Ropes. Ltd.. Box/Bu& 72, Africa). Box/Bus 5327. juhanntsburg 

Cleveland. 1966 Electrical Protection Co, Box,flus 570, Benoni 
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1957 Enficid Cables (S.A ) LE. Box/Bus 5289, 1957 C. A Parsons & Co. 6.A {PI ) Lid.* Box/Bu. 
Johannesburg. T¥1. 3425. Johannesburg. Tvt. 

196] Farad (Phy ) Lid.. Box,Bus 31220. Braamfon· 1963 Pradey Manufa¢,uring and En/ncering Co. 
min. Tranavaa!. (Ply ) Ltd. Box/Bus 55. Luippaards,lei. Tvl. 

1957 Fi,st Fle:tric Corp. of SA. Box,/Bus [1024, 
[g 57 Reuneri & 1 en, 1 Il . Flax/Bir. 92, .Inhannes- Knights. Tvt 

burg. 
1968 Fluores:ent Lighting Corp. SA #) Ltd. 

Ila<:Bus 7148, Johannesburg 1957 A Reyrolle & Co. Ltd.. Bo/Bus 8080. 

Eland,font:in. 
1957 Fuchs Elitrical Industries Lid. BoxiBus 758. 

Arberton. Tran,•mal. ]960 A Revrolle & Co. (Rhodesia) Ltd. Box/nus 

1969 G.E.C.-Enelid [lciric of S.A. (Pry.) Lid. 1975, Salisbury. Rhodesia. 

Box/Bug 2387 Johannesburg 1957 Rice and Di/helm Ltd.. nox,Bus 930. 
(timed change# Johannesburg. 

1958 G./.C.-A.E I. of IA. (Pl.) L.Id. Box/Bus 1967 G S. Rogers (Ity.) Lid.. Box/Bus 3667. 
2406. Johanne.burg. Transvaal. 

Johanne%},urg 
1957 W. T. Glo,er & Co Ld.. Box,/Bus 1386. 

1969 Simplex Fle. Transvaal. ric of S Jahann,#burg. A (Pry.) Ltd., Box/Bus 
7035. Johannesburg 

1957 C Green & Son S A ([hy) Lid, 402 Gloucester 

House. Rissik Stre¢I. Johannesburg. 1957 Scouish Gble, CS.A.7 Ld.. Ilox/Bus 2882 

1960 Ijawker Siddeley Brush (Soulhern Africal Lidi, Johannesburg 

h/Bus 67. Germiston, 1961 Simon Lodge (Ply ) Ltd . Box•Bus 9599. 

1970 I[awker Siddeley Electric AT.W (Ply.) Lid.. Johanmburg. 
Box BuK 417. Roodepoorl. (name changed). 

1957 H:innemann Ele:irie (S.A.1 1.13„ Box/Bus 99. 1960 Sic],enq S A tpiv ) I id , Bm/Rus 4581. 
Bramley. TvI. Johannesburg 

I957 ![opkinsons S. A (Pry.1 Lid. Box Bus 11029. 1970 5/am Qnd M•ning Equipment (Piy) Lid. Box: 

Johannesburg. Tv]. 6 1039. ]011/nnesbul. 
1957 Hubert Davies & Co. Lid.. Box/Bus 1386. 1957 Slon:.Slan,cor {Plv ) Ltd . Box/Bu, 50292 

Johannesburg. nl Randbul. Te. 

1962 A. Jackson, Box'Bus 4814. Cape Town. C P 1957 Sup/concrek Pices (Ply) Lid.Boxi'Bus 92 
1957 Jahn Thompson {C.A.) (Ply.) W.. Box/Bus Roodepoort. Tvl. 

190. Brnamfon[¢in 
1957 Iitcherafi (P/ ) L,[d . Boxi/8 6444 

1957 R T tone.. F.sq. 43 The Avenue. Orchards. Johannesburg 
Johannesburg. 

1960 Sou[Il Wiles Ele:Itic (Ply ) Ltd . BoK.115, 426. 
1968 Kang, Templar. Loteryman and de Kroon. Kemp,on Park. 

Room 2, Tudor Court. 4 S[ Mal[hew's Road. 

East London. 1957 Souchern African Cable Maken' Association. 
(name changed). Box'Bus 2258. Johannesburg. 

1967 Keen·: Ele/trical Distributors (Pry.) LId.. Box/ 1967 S.A. Na[Lonal Committee on Illumination. Boxl 
Bus 2656. Johannesburg. Bus 395. Pretoria 

1957 Himld MarthLCUM & Co. (Piyk Lid. Box/Bus 1960 Thorn Lighting S A (Ply J Ltd. Box/Bus 
469, Johanne'burg. Tvl 43075. Industria 

1957 L. H. M,trdlinul,rn Ltd. Boxmus 25664 Den=r 1969 Wardle & Simpwn, 3rd Floor. South West 
TW. House. Main Slreet, Part Flliabeth 

1967 Mal Imugn & Colitts (Pty.) Lut.. Box''Bus 1965 G D. W/hahn, Ro,/Bus 664, Belhlehern. 
469. Johannesburg. Tv] 

1957 W bon & Herd 1957 (Ply ) Ltd, Box/Bii, 3093. 
Merz & M.Lellan, Box/Bus 31012. nraamfon- 

Johanne•burg. 'in, 

1959 N V Nederlandsche Kabelf/brieken Lid , Box/ 1957 Yarrow Africa (Pty.) l.td, Boalis 6918, 
Bus 494. Por[ Elizabeth. Johanne,burg. 

1957 Oerhkon S A (Ph ) Lid. Box:81]6 27072, 1959 York,hire Dansformm (S A) (Pty) Ltd. 
Johanne,burg. nix;/Bus 41, Redfordview. 
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LIST OF MEMBERS. COUNCIL MEMI][Rs AND LYS VAN LEDE? RAADSLED[ EN RESOF,KERS 
VISITORS ATTENDING THE 1970 TECHNICAL 1970 TEGNIESE VERGADFRING vAN MUNT. 
MEETING OF THE ASSOCIATION OF MI-Il'41CI SIPALE ELEKTRISITFITSONDERNEMINGS NA 

PAL ELECTRICITY UNDERTAKINGS AT POTCI IEFSTROOM 
POTCHEFSTROOM 

COUNCIL AND ING]NEER MEMBERS RAID EN INGENIEUR-1.FIDE 
(Nar,le of Ci,Lincill,·r .Ippul. fi·. eliep: where 0/1, {Dle naam van die Raad41,1 ver5ky' cers/, behalw¢ waa, 

Engineer a(lended) blegs die ingcnieur dli vergadering bygewoo• het). 

BRAKPAN KIETMANSHOOP POTCHEFSTROOM 
H. Barnard. K. C. Ps/[ta C de lock. 

E. de C Pretorius. 
BETHAL KEMPTON PARK: 

G. C. du Plessis. 
M. N KIrberger L. Futcher 

PIETERMARITZBURG: 
BLOEMFONTEIN: KLERKSDORP: J C Waddy. A, P. van Schalkwyk. F, G. Raulcnbach. 

PERI URBAN AREAS 
BOKSBURG KIMBERLEY W A. H. L Forlman F. Cronid. 

J. A. Loubser 

DIJLAWAYO QUEENSTOWN: 
KROONS'tAD· 

C L Cosser V E. O Barr/t 
D. Briers. 

CRADOCK: RANDFONTEIN 
KRUGERSDORP 

K L Murphy J. A Cherry. 
A. J. van der Berg. 

CAPE TOWN. ROODEPOORT: 

A C. T. Frantz. LADYBRANDT: P. J Boms 
A C. Pieterse. 

CARLTONVILLE 
RUSTENBERG . 

F J. van der M//e LADYSM[TH: E E. de Villica 
F. Stvons. 

DE AAR: STRAND: 
C. P. du Plessis. MAFEKING: L. P. RaIley. 

E. J. Ic Brugge. 
DURBAN: 

SASOLBURG: 
D, H. Fraser. MEYERTON: J C. S(rauss 

S. Hewitt. DUNDEE: 
A. A van Wyk. SALISBURY. 

W. G. Rush. 
E. C. Lynch. 

M]DDELBURG 
EMPANGENI 

J E. /IMy/enrych. 
R. A Paull. STANDIRTON 

N. A. NE.WCAS·I PotgJeter LE : 
EAST LONDON: J, S. .ail K. G Robson. SPRINGS: 

ORKNEY· I K. von Ahlf•en 
EDENVALE 

J. A nuissel. 
J J Barrie. STILFONTEIN 

PRETORIA: W J Reichert. 
ESTCOURT: 

1. Boyack. 
E. Trautman. 

E. A. MeWilliam. SOMERSET EAST: 
M. P. P. Clarke. 11[IDELBERG PORT ELIZABETH: 

W J. B. van Hc¢rdcn. M. 1 W. Chap/[. TMTALI: 

GERMTSTON POSTMASBURG I. T Turner. 

C. I omhard. W J. Daurh. 
VANDERBIJLPARK 

JOHANNESBURG: POTGIETERSRUS L. Jamncek. 

D. C Plowden. G. A Lorter. 0. C. Theron. 
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VIRGINIA: WELKOM : WITBANK: 

I. L. Hobbs. Cir H. 5 C A. g d Merwe. D. S. wn der Merwe. 

VILJOENSKROON : CIr. D R. de Wct, WESTONARIA: 
3 1. Schoombie. R. W. Barton. 

L Dreyer. N. S. Borha. 

VEREENIGING WALVIS BAY: 
: WINBURG 

A. F. Turnbull. C. Vosloo. G M Re,neke. 

AFFIL]ATES,GEAFF]LIERDES : 

Organisation 0.-isiade Name/Naam : To,inl.Stad 

A]can Aluminium of S.A Ltd. A. H. W. Hugo Johanne,burg 
Afr.can Cables Ltd. W. N. Randell Johannesburg 

D. A. W. Holi 

D F Wills 

Adams. Ripley and Dir K. Adam& Braamfonicin 

H A Durr 

A.E O Souili Africa (Pty.) Ltd. A, Brown Johannesburg 
Ballendon and Robb L R Ballendon Johannesburg 

CL,rst and Walker Chem,cals (Ply,j Ltd, H Rausdi Johannesburg 
Amson :in<{ Dobson LId R. C. Foxcroft Johannesburg 
Flarical Prnlecrion Co. (Ply.) ltd J. A Pike Benoni 

H. P. Smith 

Eberhar/.Mar•in (Pty ) Ltd. E. B Martin Johannesburg 

Farad (Pty.) Lid. G. Gerber Bra:imfuntein 
ruch's [lectrical Industries (Pty.) Lid V Cohen Alt,erton 

N. Cornish 
GEC.-A E.I. South Africa (Pry.) Ltd. T. E. W:lkinson Johannesburg 

H. Frankel 

G EC.-English Fleciric of 9 A. (INy.) Lli M. M. Widman Jahannesburg 
P. Carrn 

E. Green and Son H S Philli' Johannesburg 

Hawker Seddeley EIectric A T C. (Pty 1 Ltd. D W. C,airimond Roodcpoort 
Herneman Electric (S,A ) Ltd. R. G. Middlecote Johannesburg 
]Iopkinsons S.A (Ply) Ltd A D. Sayer, Johannesburg 
Huhert D..vies ind Co Ltd. F. Parker Johannesburg 
A G Jargonin (Ply.) Ltd R. G. Middlecotet A hanne,burg 
Merz and Mcallan TRI J. Bishop Johannesburg 

C. IE R. Langford 
A Reyrolle and Co. LEd N. Klrschner El,/dsfontein 

South Wales Electric (fly.) Ltd. I. J. Woods Johannesburg 
J. W. Bates 

Scottish Cables S. A. Ltd. D. 0. Sutherland Pietermarilzburg 
P. M H Walter Johannesburg 

Steam Mining Fluipment (Piy ) Ltd. J. E Pontin Johanne&burg 
Simplex Flectrical of S A <Pty.) Ltd. J. A. Morrison Johannesburg 
Siemenq SA (Ply.) I.Id. A. Biehler Johannesburg 

H. R Menzel 

Thorn Lighting S.A. (Pty } LId D. W Young Johanne•burg 
H. Hewin 
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VISITORS / RESOEKERS 

Name,Naam : Organ•a[ion/04:anisasie: Town/Stad 

R. B. Anderson Council for Scientific· and Indwrial Rwrcht Pretoria 
J D. N. van 98$ W.N.N.R 

T. 1 I Baimie D¢px. of Public Works/Depl. v,n N>werheid EWCKe. Pretoria 

C H. 11,06 Dept. of Posts and Telegraph Dopt. van Pos-en Preluria 
K. A. Lcwis ......ese. 
W. W. Lehmann S A Rail ways'S.-A. SpoorweE Johannesburg 
A. A Middle,:ote S.A. Bureau of StandardsfS.A. Buro van Standaarde Pretor' 

F. J. Prins 

O. r. ste.=. E kern/[y Supply Commission/ Johannaburg 
J. H Smith Ele kirls le][,voor,ienin#kommissie 
J H Haarden 

3 G. Truter Eleclrkily Contral Board'Elelarisi[ensbcheerraad Preti,ria 

J G. Wannenburg Dept or Labourt Dept. van Arbeid Preloria 
Prof. D. Midly Au,hor of Papere Skr>wer van Referaat 

H. Howilt. Esq. Auihor / Paperf Skrvwer van Refurnal 

D 1-logg, E,q Autbor ./ Paper/ Strywer van Refuraill 

A.M.LIJ. OFFICIALS / V.M.F. O. OFFISIEKLE 

Name/Naam: Town/•tad : 

It G. Ewing Representing ilie Secretarie./Verleenwoordiger van die EaNt Lendon 
Sckretariant 

H. B. Ewing Repie:enling me Seer/:trie. Verleenwoordler van die EN London 
Sek/tariaut 

Miss E, R, Brewin Represen[Jng ille Seci,diarie./Verteenwoordiger van die Joh mabul 
Sck.lariaut 

LADIES /DAMES 

(Read Mrs. unles other,he indicate# (Le/ Me¥ beha[we //ar ander aang¢ia:in) 

Mame/Naam : Toin/Stad : Name/Naam : T"n/Rtad: Name/Namm : TMn Stad : 

1. H [billie (Pretorial E B Murlin (Johannel/,3 A. P. van Schaikwyk (Bl'mnein) 
3 w. Bates (johanne'hurgl K. J Murphy (Cradock) W J Ivan Heerden •Heid·h'e) 
E E de Villiers (Ruitenburg) II S.C.A ¥. d. Morwe (Welk'm) 

A. G. Pelers (Gwelo) 
Mis, de Villiers (Ruitenburg) D S. v. d Merwc (Witbank) 

[[. S Phillip, (Johannesburg) 
D. 11 Fraser (Digh", 
C Lombard < Germison) W. G. Rush (Dundeel 1. L Woods (Johannesburg) 

APOLOG]ES / VERSKON[NGS 

COUNCIL AND ENGINEER MEMBERS RADE EN INGENIEL,RSLF.DE 

i,nkipality of Beauforl Wes[ Beaufort Wei, Munisipableit 
Uniei pality of Dewetsdo' Dewelsdorp Munisipalitch 
wn Board of Eshowe Fihowe 2.,1,raad 
unici pality of Kokstad Kok·.lad Munisipatiteit 
uni.i pality of Messina Me,Kina Muni,iralilclt 
unic, pality of MOSEC] Bay Mosselbani Muni.ipaliteit 

*ZZIZZK 

unicipahty of Piet Renef Piet Rem# Municipalizele[ 
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unicipality of PoM Sherstene Port Sherstone Munisipaliteit 
unicipality of Riversdale Riversdale Munislihil 

/Z/= unicipalizy of Robertson Robertson M unisipalit,11 
unic,pali:y of Vryburg Vryburg M unis ipal Heil 

RETIRED MEMBER AFTREDE LID 

I. J. Nichola' 1. 1 Nicholas 

AFFILIATES GEAFFILIEORDES 

James I lowden and S.,fanco {Africa) (Pty. 1 Ll. Jamcs Howden and Safanco (Afrik,) [F,Ims ) Bpk. 
A Reyrolle and Co (Rli,/ed.i) A. Reyro!]¢ and Kir (Rhofle,id• 

VISI'!ORS BESOEKERS 
Armaments Board - Pre,oria Kry/[uidraad -Pretori,1 
Atomic Energy Board - Pretoria Raad of Atoom krag - Pre,oria 

. 
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The 1970 Te, hnicul Meeting / the. 4/priation was Die 1970 Tegniese Vergadering van die Verenigig 
held in the 'rown Hall, Pot•hef/room. on Mondl Bas gehon in U Slad,aal, Potchefstroorn, op Maandag 

and ['uesda>. 4,1, and Sth May, 1970. Alendaner / en Dinsdal. 41 en S Mel [970. Bywoning by die Ver- 

gadpring »as sons ge,01% 59 Mnoisipaliteite verken· 
Ihi· Meeting wai as follows: 59 Counci·Is, represented 

/,Dording dcur 7 Raadslede en 60 Ingenierslede en 
by 7 Guncillon and W En:inee,1 and Associala 

geass,giar,le 1/rnate: 39 Verteenwoordigers ,an 27 
39 repreintati¥es of 27 Aliliales; 16 Pisiton trepre ge·affilieerde ledemale; 16 Besockers Aerteenword 
ginting Croverninelit Draimenli, Publit ulilihies and igers pan Recerings-depancmente. Nuthmaat,kapp>re 
mher organisalions): .1 A.M.E.L. Ofticials-a total en =ler Organkasiel); 3 V.M. F.O. Ampten're-'n 
u1125 pers,iny. lolaal van t25 perme 

FIRST DAY EERSTE DAG 
OPEN[NG SESSION OPI•,INGBIrr]NG 

1 he ,)1·oceed,ng' were opened h' Ihe ""[er Of Die verr Jut,148: 3 111/ g:bed ge,pen deur die 
the Melhodi. t Chilrch. Potcheltrooni. wil pr,ly/r. predikunt van dle Melodi/u Kerk. Polchetelic,tn. 

The Presidem, Mr H T Turner IUm,all) Lntro- Dle Pres,deni. Mnr H. T. Turner tEmtali) sm 

duced ]Ii, Wor:hip the Ma,or ot Pot-lierstroorn, Cr Sy Agbare dic Burgemeester van Potchefuroom 

J. C, 00.... Ral,3,[id J C. On/hulzen, aan die woord, 

In h. upening addre# Cllr. Oosthuizen wo|- In s>· apenin/Tede verwelkon, Raad/id O•i 

com// all Jelegate•. and expressed appreculion of 1110 huizen al die argevaardldes en Nprxk v w.larderIng 
choice 01 Potcheblloon, al, Llie walle for thii. Tech- M dic len dat Polchefstroom as vergaderplek van 

nical Me:Ling, hierd], Te#ese Vergadering gekies,s. 
the President th.tnked H„ Worship dle Ma>or DI Pres.dent bedank SY Aghare die Burgenleester 

for hil kind words and exrreEed appreclanon to the v,r Ny vriendehke woorde en spreek 9 waardering „]t 

To*n Electtical Eng,neer. Mr E. de C. Pre:mus. for [eenool die rlek[rolignicm Stads,n/niei,r. Mnr E. 

(11/ gfecil aid.i,•2/nce rendered to the Ass,>IN/tion in [he de £ 1>n/Mi/. 9 8 groot hulp aan di Vereniging 
arrangements for the the meeting mei betrekkinglot die reelings vir die =gadering 

The mee,my proceeded to dea! with ille Members' Voor[gaunde behande[ dte v'/gadering die vrae 

Forum quesnons, as follows van die lede·forum /05 VO]g: 

Question h The effect of high •nduc·(ance on Praag 1: Hoe indula/6 Defen 'n merkbare 

overhead line '.011.ige k apprenable with disadvin. Invloed op dic ip.noing in hogdondse lyne /. wat 

tageous effects nn power facer coupled wilh a high op sy beurt d e kragfuktor nadelig beln/loed en ·n 

inductance drop The high apachance / cables on groot induktansic-aftmine meehring Aan di ander 
Ihe other hand dr,w, a correlandingly larpe Capan. hand trel: die hoa ka/sitang van kabols 'n ooreen. 

tani (leading) curre/, and BA of which i, roughly ··Icmmende grool kupas,iansiespanning van die stelsel 
proporinonal lo the •ystem vollage and rourc lenglh. en die lengle van die roete Af/ren van ander Mr. 

To what exient do theset differences in electrical char. weginge. watter invroed oefen hierdie verskille in 

actenstics. apar( from any /her conE,derations, elekines© cienskappe +n ingloed 6 op die keuses 

innuence the choice between overhead and under. tuy,en bogrondse en ondergronde prlinte m sekon. 

ground primar> and se"ndary transmission 5>9:em·' d:re xerspreldin/'tersels? 

infroduced by Mr H T Timer (Umtali). In/h deur Mnr H T. Turner (Umrall). 
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Mr H T. Turner (UnitaID,ntroduced the queqtlon Mnr. H. T. Turner (Umtali) lei die vraag in en 

sal>ing: 

"The effeci of the hugh inducu,nce on overhead against a 30 year perlod for overhead lines The way- 
l.ne. in this days of modern cxpans/n, the difTiculnes leave problem I, easier for underground ables than 
of gerling blocks of power in and out / areax due overhead inia[Laions. To gei a really objeclive value 
to ille difficulty of way-]/0 it is becoming m„re of compurison. one has io consider the character•stics 
and more ditricult. One has to rely greater on the of [he two K•slemi 
method of using cable On the low voltage. high voltage Connderalion must be given [n whot extent do 
and exura high ¥0]tage cable. The eosl as you know the characlenstic. of current carrying / overhead 
of cable far exceeds ihe esl of overhead line. Ilnes compire to oahle' v.im their vircue or a high 
CapiIa! cosis are initially high for cables but such Capacitance against the drawbacks ut ligh induclance 
installations could be based on a 40 year period I of overhead line. ·' 

Mr. D C Plowlen lohanne,burg) continued Mnr. D E. Plowden C.lohanneNhurg) gaan vaort 

deur te I 

The reactance volta' of an 88kV overhead 'rans. luence the chojee between an overhead or under- 
mission I.ne is of the order of 1% per mile al full ground s»tem. 
lold whereas 6 of a cable k conxiderablv legs. However. compared w, h economic and geogulphic 
about one tenth of a per cent re- mile for u hpical conslderation&. eg, cog of servit,des. high 1,1//aron 
88kV cable Al loads near Unity pmer factor. dze cosisof cables, truns,Inson Through buiI, up areas 

difference in re/ulation be[/c¢n an ourhead 1,/ancl or rocky [errain. th: Inn,lence of :he elect„cal fu,Lors 
a cable g very lillie but *he digerence may be signi. on the choice o f the undelround or nverheud trans- 

•cant for systems Wirh a lagglng power faclor Of less n. on I unimportint In the avernge [flunic!,}a] sntem 
than 0.8 an,1 having long Iran,Rm,sslon diquanees. The fo[[0%•ing table gives a comparison of the 

In addilion to she smaller vollage drop wil cable characteristic• of an Ill overhead line and the equi· 
transmi:Eian. there is a power factor improvement al valent underground cable systeni when tranin]„Ing 
the xending end due to Re char@Lng current of the the same load 
c / e lEading innon„1 0/her consideratians [o betier 
unl,sati•n o .neraling plant. Ar very h•gll •ollage; 88 1:V 88 'V 

of 10 
Ihe an extensive cable mile 1/11& /harelng curer# sys/em can Oil Overh* Line Filled 

Cable resul, in 3 lea,/Ing power factur / Il@hiload*, which 
might pro.e embarrns. ng in a self generaling s,/em. C,indu,kir Size 0.15 . in, 0.45 sqi ]I. 

Psiblk necessitatinB pro•isien for switching in re. 1 nad C,Irrent 400 amI'S 400 amp: actors m counter the offeci of lh, charglne current 
Al a secondary tran<rniss:On Villa# of 1 I kl ihi 1.imd P•iwer Rianr 08 n K 

per) imall charging currenk (12 ampi per mile for Een(ling Fnd VoltaK¢ 881,V lk' 

0.1 quare Inches x 3 core cable) would h.,e u negli. In[Ii,clive V•Itage D- 795 kV 0.96 k V 
gible effecl on voltaee Dr power fuclor, hearing / 

les %.e ..... Drep 2.04 kV •164 kV 
mind rhe comparntiveiv short runs usually involved 

The indulive voltage drop of an 11 k V cable „ only Ch•g•ng Curre,11 LS amps 112 amp' 
about 0.53 per mile at full load. as compared with Receiving Fnd Vi,]faga 416 k. 87 kV 

1% pei' mile for a typical 1 IkV overload line. This Eenili,g F.nl Powcr Factor 0.77 n . 
difference in induclance m.gli[. 1n Some system*, in- 

Mr D H Fraser <Durban) referred to financial Met verwysing na finansidle mmeginge / Mir 

considerations He said: D H Fraser (Durban): 

In the low tension field the cost of un/erground charging curre/1 places a definite limitalian on the 
I ould be 1 1 co 2 tinm (hat of overhead line. When maximum circult lingth :hat may be used 11 may be 
R..6 u ge· up 10 142 k V il wi:]d be 3 or 6 times the c€M of *terest 1/ no[/ 113[ the charging current nn a .5 

an ojerliead circuit and for #11 275 kV it could be g inch 3 core 132kV tn 1 cable :ircuil in Durban 
up 10 10 time' is about I 2 am> por mile or about 16 amps [haL 

As far as ihe high capaciance of underground cir. 15 8 230kVA for ihe 1 mile roule lilli So it could 
elits compared with overhead „ coneerned it is signi. be seen Lf *he route length were abom 36 miles 
ficant thal in the high vollage transmission the high the cable would be fully loaded carrying its over 
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charging current Whore overhead line routes are /01 1/ de· low vollae, ran/. 1// voltage distribution 

available for (he Iransfer of large blocks of power one circuit# whcle Ihe voltage drop a al! important con- 

1% lien tojeed in all prohability to go to DC. for ihe #ideralion the much higher induciance of overhead 

cable circulls circuits coutd inffuence the choice between overhead 

and underground and thi• would be parnicularly sa) 
Thk high charging current with ihe hdgh vollage 

where a b P r lo•d would be supplied cable' can ako introduce problems •hen >011're ubing 
Anolher point of inte/,1 and one which has to 

balanced cur;ent projecion <chemes at high voltage be considered I :he effect of a symmeirica[ conducior 
circuits. 

mac·•ng which N normajjy used on low vollage circuits 
1 -11 .igree wah Ihe previow. freaker th/1 *he and th an cause ser,ous asymmelry ln the receiving 

normal distribuoun poltage. of 6 6 kV or I l k/ the end ,oltag e, and cause appreciable problems With 

high cable capilcit,nee is not likely to infiuence ihe motor phase and balance currents This factor is also 
choice. one of significance in ,he use of ri.ing mains 

Mr E E. de Villiers (Ruitenburg) said Mar E. E de Vill,er. (Ru'tenburg} se: 

'·In die eerste plek /11 ek g praa, oor ek/ril- neem Ek het per·.oonti k /og Been groot problenme 
hoogspinningstrans'111% sm wat EVKOM cavan ondervjnd wal betref die spanningslewering aan die 

die /oter plekke het Mic. maar meer un die oospint verbruikery nie Dic ulle,ndelike krunfaktor ·.an die 

In die kleiner .00"iener. kleiner munisipalite'e wle lotal¢ vours]ening word us gevole In ilie k«sitan,Le 
se hoogspannings gewoonwet beperk Q tot 6.6 of van die kabels. lot 'n baie grnot mate weer uitge· 
1 L k V Die me,Me plekke het ook landelke ve//rid- bala[,seer U weel. dir Is :11 ilr my 2058 41 mens 

my, nie net die gmier plekke nle. ·elfs by die kkiner behour n beperklng te plaus op fluoriserende beligling 
plekke ook p. d.lar 'n laa,•,lik uilgebrekle landelike deur verbruit,rs. asook op 1!raimite, maar ek hot 
,erip,eiding teen 1 I k V Daarom mact ek vir u d. weer gennd dai mel ondergrofilie kabelverspre/ng. 
dil is geh/1- en -al ungeslult om onder/ondse ver. (hoog· en laagspanning). diL e,/lhk 'Il ,/rkie,like tife 

A. 
spre'ling daa• in ap tr neen' Die af·,•ande IN taamlik •rag,s om te he Dan kry / uiteindelk'n bale goele 
lank en dil 1, geheel-en-/1 onekonomjes. // 'n menq kn,•faktor-tut 95 by pou krag,;oorsienings?unt. Ek 

ook,[ duar dien. Nom/*eg is die tlpe verhrulkcr dink werklikwaar dal. all:oewel '11 mens hier cn daar 
w 'n mens $ r het ripiese 1/nnile]ike ver!,nuker<. enkele probleme mas ondervind as Bevolg van 61 hoe 

d.w s n boere/mcenskap. en dair is yew,3/81:k ne indulling,c of hud kupas,Insie. kan 'n mons vir ult- 

groot probleme n,e Wai die binne„/elike ver,preid. tondertike Bevalle wei die onk/41/ aang.lan, wanneer 

ing ki/. is dit my ervaring dat van alle 00/unle 'n men, al die ander voordele in ag neem. Vir my 

kskou. A hoo/pannin/ver,preiding ondergrond Is dit dan basies 'n kwessie van die ultaindelike finan 

verreweg die heste, uiteindelik ekonomies oak. as 'n mele voordele van ondergrondse verspre,ding. hoog 
men, instandhoudingskasle op die lang duur in ag spanning en la agspanning " 

Wah reference to the position in Roodcpoort Mr P. Met verwywl na die Fo•c in Riodefoort 4 

3 Bote• said: Mrtr. P. J Boles 

"Eerstens eng bet ba!. min industriee in Roode- fuktor Sedert onge,eer 5 iaar gelede hc, ons begin 
/ort en daar is nie 'n grool ve/.kil tuSEen testande met laagspanning>ver•preiding en heelwal dorps. 
vyf Par gelede en vandag nie: nou praa, ek persen:usic- gebiede is wolgens birdie stelsel geretiku m. [jic 

*ewys. Die 6.6 kV/1/Ret en die 33 kV-•telsel was 

huidlge arbeidsfaktor bly nol ·95· Dit #ak nie laer 
al}cs onder/end. met die laugspanningsverspreiding 
in die vorm van bogroendse lyne Orgeiaer vyf jaar nie. 1n •rband met die keuss van die <ilk /(ikulagie 

ge]/de hctons'n arbeidsfaklor van 95 dr-nd gehad. op dic 6 6 kV.selsel glo ek nie dat dit so 'n groot 

cn teen spitst>c het die gestyg nil'n eenheidsarbeids ins·loed sal 116 op jou kense nic. 

Oile,tion 4.-Miny Engineers ari reluctant 10 ¥114 4-Bale ingen,•51]r, is traig om die 

mccepl the use M I.V. indergrnund calle with gebrulk van L S andergrondse kabil met aluminfurn 
gele,ers in di same«ling met konsentriese neu/ale 

aluinini'r conductors in concentric neutral cons'ruc- 
gelcier le aanvuar s fs in stcls'IN mel men,vuldige 

tion even on PME S>'stems and in spile / 1hc 
aarding vlr beskenning en ten spyte van die ckonam. 

economic advantages. ]& th# due In conservalism, an iese voordek Is dit as gevolg van kin=rwalls,ne, 'n 

•verstrcoing of the po„ible corr/an prohters w a oorbeklemioning van die moontlike wegvretings. 
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lack of knowled# of new construclion mel/6 10 probleme of ·n gebrek aan kennis van die nuwe 

minimise the possibil[[y / corrosion of The aluminium vervaardigings-metodi, wai hedoel 1 om die moom- 

f,inling [he concentm neutral conductor? likheld un {lie wegir/ing w die aluminium m die 
konEenlriese neutrile gele,er vorm. te verminder 

boduced by G C Theron (Vanderbijlpark). Ineelei deur G C Theron (Vanderbillpark). 

Iniroducing Ihig ques,lon. Mr G. C Ther©Il Ter in]citing van hierdie waag 2 Mnr G. C 

(Vanderbijlpark) sa d. Theron. cianderbijlpark) 

··There ]S no douht. 1!la[ the use of aluminiuni prozected wtraight sided aluminium sheath or 4 

conducmrs. purticul„ly on the larger sce:ions. 5 three.core alunlinqurn conducmr plastic insulated 

very definite enomic advantages. Savings ill the cable with a concentric wave-form ne/rat,·' 

orde: of ZO i, can he achieved by u:,ing aluminium 
The Schulmann prep. used m the firs, design 

conduciar, with [hernioplastle insulation m a con 
is noi available n thi,; couniry and the second centric design 

neutrN con,trucli,30 And 1/. this Gre of 
is from France. where all,minium 14 exclusivel, uxed 

cable ha, rece•ved very limited support in Somh 
far cables. 

Africa. 
Ilngincers must be discrimin.iting particularly in 

I bree eason, for thi, ar¢ posed In the forum 
these day, of high pressure ulexman:,hip, but develop 

ques[lon. ment in *he technical fiel 11; at in ever increasing 
Six >ears ago 11 was dec:ded to reticulate a new p= und we should not allow our natural reluctance 

residen:ral townsli]' a[ Vanderbulpark *ing low to change to retard [he uv of new lechnique, and 

ioltage P.V C. in·.utaled and Nheathed cable with in.lietial 
al..... con,Illcial m conce,wric ne.[ral construe· 

[t is well known /al corrosion of •lumnium can 
non m a P.M E. systemn 1 tw. nemork hax now been 

be wry rapid under certain ¢,rell,nsl/es and in tile 
in ore:ution fo] 5 >ears W!/c]Lit any known troubles 

prehence of moisture Sad stories are told in South 
except in caseq where the outer PM l. sheath had 

Africa of alumin im conductort, in ables dis,mlegral· 
been zne/hanioally damaged Bul let /, he realistic. 

ing after six man h. One can Imm/]alely ask wh/her 
when the outer lead ihil / a paper insulated cable 

the me[/1 Wax of recognised 4Landard and if conimi· 
8 meehan cally punctured. Ihe cable also fa L[/ 

nation -11' copper had nul oucurred m 11]e manu. 

Al the imie the prine/:11, of Lhe firm who did fa/dine process 
the cantract were very critical / the use of aluminium 

As fur as the moislure which musl 
£Ind yet six monchs luter Be chairman predicted /hal be plelie,11 

m 'MIL ev/ruslon I concerned le French desion is 
wiihin Three years 504 of the au:put of ihi. very 

such thai even if 111, outer 
is P V./. iheath 

interesling . Is I.Irge firm would he aluminium' 1[ punetured 
a soft P V./ or bituininoul, liyer iurrounding the 

quote a few lines from recent Bmish lechnical publi· 
individual w•res con:,Li<uning the con¢entri, neulral cations. lowlia rhe moisture and shere 93 no dinger of 1/ing 

1. V inipany & Woodiard - Ele,-lrical Di,tribulion: ihe neutral b) corrOsiOn. 

The developmeni of the solid aluminium cable [t Is my vie' IN# the proble" assoclated w' 

h.i incIeaid the Area Board'; use of /luminilim aluminium conductor cables m being /mph//Cd 
lo the exle/ lhaL nearly all L.V and ] 11<v wihout due regard to the econonic advantages, 
cables now bought for Area Boards have solid There 1, undolibledly as #h all equipment. even 

or grandcd //tinium conducton " un Apollo 13. a calcul.,ied r,sk lo be taking in using 
alummium candilolor cables in coneentric nculral 

2. Jones-Electrical Review: con:,lruilion but, when loans for „lieulalion scheme, 

·Much ink/,/ b now being shown in po„ible must be raved at rates of 'lerest of 8 10 8}°4 over 
cable dasigns for use on PIE. *1 Pa- pe,·Lol of 25 yearn one must conider very carefully 
s,bilitles are el,her a three-core paper in•ulated whether the capital su,Ings do not outweigh the pos 
solid aluminium conductor cable wih PV.C. 40 higher maintenance costs, / any 

Mr. H. Barnard (Brukpind w'ent on to say : Voortgaande se Mnr. H. Barmrd (Brakpan) 

We have recen:ty decided [hal we are going w high lension. When you come to th, actual laying 
do a complm townshT wil abritinium cab)/4. vary- d the cable, Vou find that you haxe W lt,dke 1]lrough 
ing in sla and Lonstruction We are /ing to use JOInk and end,ng of the cables In terminat,<ms m a 
solid cables as Wel] 11, Slandard aluminium cables for mii-sub and NO On, and i·e have had very much dith- 
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cully 1/ obtain•ng lugs and ferruies for lhese types of Vooris TrA'>s hy n.. die probleein wat mel 

cable borckking tot die aanpassIng wan die versk,Ilende 
He referred :D the problem of adapting d,tterent soorte hidroliese ma•diengereedskap by die verskil 

hydrauiic M/k ta Ihe various manufacturers' lugs lende vervaardigers ge klolle ondervind „ 

Mr. E. E. Villiers (Rumnbere) referred to a Mnr E E. de ViOLer, (Rubtenburg) verwys na 
problem which h.11< been experienced in Bloanifon[/m n problecm wai in Bloemfontein ondervind is lue 
when / was belie•ed that puncturing of the PVC. daur /glocis dat 'n beuk in die PVC.-skede /:in 

shcarh of concen[ric alumintum able h,ld resulted in konsemriesc aluminlumkabel /01 ulteebrelde vcr. 

exic,]sive corrosion and a large footage of thi, cable wing g¢]ci h/. wat 'n aans=like [engie van hicrdie 
being unusable kabel onbruikbaar gemaak hal 

Mr. A. r. van Schalkwyk illoemfonicin) con- Mn, A. P. van Schajkwyk (Bloemfontein) sli 
ued ihe discussion /nd itated [hat so far af larger die besp/king YOOrt deur Ie s,6 da: daur mer beck. 

sizes of aluminium wble were concerned, Ihere had king 101 dle groler #ootles /[unlinlumkabe] beIrekllk 

r...g n few problems in Bloemfontein However. ,£ was nin probleme in Bloemfontein endenund Is Dit U 
ith ihe imaller diameter. with PVC shealli whlch e/er by die kle ncr groolles kabel mel PV.C..skedes, 

did not [hmk was really intended for ihe type wai na sy mening nie werklik bedoel is w die soon 

of handling it received that ihe major pmblems had behandcling wal dit onivang nic. wilar die groot 
been encountered. probleme onder/ind is 

Mr P J. Bom (Roodcpoort) con[ribuIed [8 1he Mnr P J Botes [Roodepoorti Jewer 'n bydrac 
discussion by stating the rn/tion in R..odepoon tot die bespreking dell, die pam LI, Roodepoort 

te skets 

Mr. E. B. Martin (Johannesburg) went on to saY: Mir. E. B. Marlin (Johannesburg) gaan voort 
deur te W 

"The question as I see il relate, to the security of which 11[ive heen develbied to to and prevent cor- 

these concentric nell ral cables. The danger being that rosion on the aluminium Aluminium does corrode 

if you lose your neu[ra] through corrosion and under in Ce//in [ypes of soil ind thus k unething which 
condilions of unbalanced phase load the iron work should bc Taken into accouni 
:o be i n•la lied in the houses and so In, could hemme P.M.E. has been exlen/, d in Germany 
h. Thi is a rossibihly and h depends opon var/// and ihis started off di,ring the war & coue the 
circumstances. the type of wil the con,truction of melhod [h./ 1 hey w:e 1 here k [ha• [hey i.se a paper 
the cable and 41,0 Ihe size of ihe able Now /,tly insul:iled cable w/h an extruded :L]uninium xheath 
on rhe que,non of ihe me of the cable. Bloemfontein There they feel that Ihey have [he security because 
have quoied iwo extrenies. the one cable wh/h ihey if the aluml„im sheath were le carrode. pou'd KI 

have been „ing b.:1 2 sq inch cable which has I moislure In the cable. your cable would fail and in 

concentrate ncuial of flat aluminium slrip armour /her ward. 11 would fail safe because you woul,In·1 
and if I undersmod Mr. Van Schalkw>k correctly. gel ihe iron work and so on. becoming live This 
Ihey have had a little or no trouble with large idea ha been p„,hed in Germany where they have 
cable The other cable v.as / very snial] cable. N[)w done more work ihan an>un¢ elke on aluminiuin 
A smal[ able wnsi/, of one cen,ral i'unducior Sheathed c,ble, in South Africa ihere is no extrusion 
wi,h aluminiumn ringing made up & u number or press able 1/ produce paper 111&/lated cables wil 
wires which I [hink are only sam/hing like .026 aluminium ·.heath and the tendency has been to use 

inches in dn,meter Noo this queswon of the size of P.V.C. cables with aluminium armouring. The alum. 
111¢ wire I an imponant fact in cormion. The smakr unum armourung can bc prolected by wrapping it 
the wire. :he larger yolir surface area in r¢]anon to wilh biumen imprognated tape or by pulting the 
iour cross :cclion and when aluminium corrodes it wires in u ty/ of bltunen plastic The main thing 
lends I corrode in the form of deep pits So. you is to try and use sarne „tcky bitumen to stop mulsture 
ha/e a snal] wire thai can corrode ihrough by the from running along the cable but tests which huve 
pit[Ing act•on before Ihis pilling action has a chance been done on corroston have been very inemistent. 
to arrch! ,!self and if the wire is larger. then you Ibre have heen ce/:lin Ca§es Where :,lum,nium a 
haw i proporlionally larger cross leelton in relation shealls have been fractured where there has virtually 
to your surface area So the first thing is. if you are bean no trouble with corrosion. Aluminium is exten 
hkely m have corrn,ion you should not use small sively uxed in the qoit; farmers uke millions of feet 
diameter wires. ihey are far morc likely to break of aluminium irrigatian tubing which lies on the Get 
than large diameter Wires. There are various me,hods <oil and gencrally speaking this stands up very well 
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But I would say that as far a. using [he conceniric the blft *17£, one really gets a larger wving As 
wire armouring one Mhoul firely slick to ille larger regards cable conneclors, Iti// and g on, all,minlum 
sizes of eable where one hai H larger wire whlch Ls h# got cenain problenE. Alumin um .. non .1 type 
going To be less liable io corrosion, one ,+h„idd w.e of whitc copper. it is a comple,elY differenl metal 
a cable which has xome son of Corrosion inhibimle that has charn¢lenslies of its own The 0,/e film 
[ape over the armour w]reR and d courqe one 6/1,1 makes joinling Inuch more difficult. Alurnfnhlin is 
take a Mde bit / exin, care [ha: 6 cable is not softer. It is not as tough 3% copper. amd iIi makine 
damaged while H k being laid. A, far ds the econom„ crimp joints, inethed, 1/ve been devised w overcome 

0[ uluminium cables are concerned. 1 ¢ome back to these problems Th[S ha. resulted in luis of a rather 
Ihis qmlion of the smaner slze£ There is M much larger bize and of a special decign :ind i the reasan c<ht differcm on the smaller Eizes of cable und one 

why one cannot put on erimp lugs wi[h should. in various op:, thinking of aluminium, concentrale on Ihe 

larger 4•zes The s•andard or [oots. tn praellce in aluminium France where vau rio have to he more 

aluminium ha# been uwd extendely for careful hui power cab•em th™ „ affe b> die tremendous economic 

is thal on .04 w inclies an d M er they [Me aluminium advannuees thal you do hake in uing atuminium 

and on the tmaller Sh they full m copper. On "ble 

Mr J. J Barrie (Edenvale) raseit The point 8/ Mnr. 1 1. Barrie (Edenvale) spmk dic mening 
of the tota[ col of suppl>ing electric].. ln,/reM on uit dat die renic op dte kapi[ale keste van kabel, 
cap),al expenditure of cabli was a cornpar,tr,el, 'n berrek!11: klein gedeelte Lan 'ie lot,de knie van 
small proportion and he therefore favoured ihe m die 4oorsicning van elebrisimit u,[maak en dal hy 
of copper. dethalwe ten eurste van die *bruik van koper ]h 

Q-tion 9--Superten,ion schemes for small Vial 9.-•Super-spannin»kema, vir klein 
undertakings-choice af *m on[lernen,ing•keuse van goort spann Ing. 

Introduced hy Mr E. de C. Pretorius IPotchef- Ingelel deur Mnr R. de C Preinriuv (Potchef 
strt.nil Stroo]:i). 

In introducing this que„ion, Mr E de C. Pre- Ter inle,lip van hierdle wal / Mnr. E. de C. 
[orius {Potcheffroom) said Pre[Ori.' (Potchefuroono: 

Thai the smaller undertakinti 00-30 MVAI whiee for juch u scheme However. a numb• of 
sooner or 1/er are faced wah tile inevitab|e hiti/lion undcruilings huve lately chorn 66 kV, ;ind 88 kV 
Ihat flirther expansion 1'· dependent on a super voltage is ,!so to be coir,dered. The quesion is what are 
r.iculation. the advantages and disadvantages of each of the 

1 ni! fair!> recenlly 33 kV was a very popular ./.:40 es mentioned? 

Mr. E E de Vilbers (Ru:[enhug) baid: Mni. E E de Villiers (Ru.lenburg) 2 

Jare gelede was die pedagle I 'n kleiner voor· kleiner ondernemings, dal ak 'n inens op 'n Madillm 
slener 'n hoM- spanning wil relikuker. dan gamn h, gelom het wai Jy / 6.6kV her en jy wil ui,brei, is 
na 2 1 / 1.1 k V en dit w /s. ten Iou riaut / van vi my die logiesc volgende ·.1,1/. 22kV en ilaarna, 
20.23 jaar geledle) 'n :aamlike hoe spanning Einklik indlen nodly. Nou ck aan die hand doen 88. U sul 
25 hy u./brei na En 'n 10·12 mega-wati, dan /1/k hy slen le 'verhoud,4 14 naastenhy, wai spaiming betref, 
emi,g :lan IlkV of misklen 'n biellie Im. 2 66. 2 31 'ndal na 4 maa! wat n niens elke silly opgaan. 
Omiandighede hel eeter verander en dle wagle. veral Waar ly oP ] lkV begin het. gaan jy dan. war my 
,©ALI[ing"rante. rn kleiner onderneming• word al be•ref. logie• rul 33kV en daama 132, Ek glo dat teen 
hoer Die menre he( naderhand 

I 
begin wakker sknk die iyd U 3-:kV c la.19 8 vir 'n munlsipal/eit xe 

it is me nel'n h elektrieM kan stryk>'ster ge wat 
7 do¢]cindes en hy inoet na ·n hodr xrunning gaan. kan 

uik nie. maar elektriess stowe en ander appil™at en 
n. iy horrine meer klin noem nie Dan is h alreeds 'n an naluurllk 'n „kere male van nywerheids,rag wai 

bykoms Dle grno[ rlek. lit M ne, vrogle hot dus al hner *st,g en ook die die paar ged/#tes en ek 810 
aisuande wailroor die krag verwoer word. het a] groler dal daard,e verhoud'ing uilindelik us u dit in ekono. 

geword Onder hued/e onistandighede RIo ek. by die miese fal:lore moel oms/. dit bite sal uitwerk. 
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Mr. L Furcher (Kempton Park) said [hi Mnr. L Fu/her (Kempion Park) 58 

Approximale > two year, ago 11 was decided thak ting •ery much advaniage out of thal We then con- 
11kV systcm had reached 11, maximum capilcily sidered 66. Now 66 being a standard VOltage. 9//h 

d th; •omcihing had [o be done for the future of gear being available 11'S con„nerial standard and 

rapid expanrion (aking place n the area. We then M chicar is red/y available al ., 
:Pgs rea»onahle price. 

n[ ahead with the panning of a super tension In designing the scheme we did find ihat in goin, 10 
scheme The firn „mage [hat we considered was. 01 66 vir:ually doubling our wpacity aver the 33. the 

course. 33. being ihe ne„ vokage 10 I ! and we wen, increase in price was fram 1 5 to 1 9 million So in 

full> inle The ¢eonom/8 of such a scheme and il wa. order to get the £,ddlti:11/1 capacl from , 66!(V 

est,mared ,hat (o install a 33kV ¢heme. ihe capital s.heme. we found thai the additional R 4(10.000 was 

coM would be fought> 1..50.(]0. The d¢vclopmen( money well spen: and as a resull of th# we have now. 
t.ikinp place n the area I quch that our annual load gone in for ihe 66kV scheme. We found iliat the 
#rowth is roughly 29% per annum. which of course continemal Kuppliers of switch.Gear an,1 cableA are al] 
gives one much food for rhoughi tind examining th,4. very keen M quote on ihis whage ind I ihink thai 
ic was found ih# should We 00 LO a 131:V ·cheme, we we have dine verv v.ell The scheme eventually will 

are no[ providing vufficientI> for the future We were come 0,11 „ very much less ihan 1.9 million rand. I 
dhen iked I consuder a 421:V, and unformnalely think it will be in Ille order / 1 7 and we are 41,0 
when you welgh up Ihe economics of a 42kV a„ opp getting the added capaci,v which wi[[ see Kempcon 
<>%ed / a 3]. one does find th.,42 Ls non-//dard s Park wi] supplied over a lang Tirne. "/ un' r 

you have to buy 66kV. here an,way. you're m get· reare anyway 

In reply 10 / que„ion. Mr. ruicher advi,d :hal In :inlwooid op 'n waa. se Mor Futcher d„ 

the> were uti][sing prNurined oil filled cables of hulle :111¢-gevi,1/0 drukkahel van onleveer 2.1 * dm 

ough!> 2 5 44. in cress /clion. dwarsdcur,nee echrilik. 

Advi.ing Ihe posilion in Roodcpoor[. Mr. Botes Mnr. Boies lig reestande Ln Roodcpoon loe 

said: en * 

In Roodepoon hol on, on/veer 1960 'n 2,3kl vow en wal teen 88 kV 'n 60 MVA ¥,ag per kabel 
/:14¢] in werking ges:el WI'leer '. men' le, se s.,1 ocrdra, en Revind dat die kosie on/vier R 300,000 
woond iM aan 6.,kV en 14 skakel oor na 33kV dan sal wee#. Ten 71 k V k clie kage Act vir dic ka,be 
dink jy jy is nou ook russen die groo: menre en dan alleen Rl?O000 wn t / meet grater Bele] m gebruik. 
bep],In jy aan die begin. a, gevolg van :inkun:le. vir 

iy moet 
5 MVA enkrlaardka,hel, gehrulk en ek dink die 

Irn·,formator' Gou -goil vil i' dai die 5 

MA tran'.forrinilore [invi,Idoende iS, en dan 4k 1 ke) belier, inoel 12 vilel lutrnekaar gespasle# wees 

b oor na 10 IVA-krapeenhede Nie lank nie, dan Do.wom voe] ek JUL wilar Joil dorp nie gokonson,reorde 
Nnd jy un hulle is ook motdoende en ji> Kkaket 

dorp r, *ce jy w[ 33 kl goed kan bedin nie. is 

naderhand Dor ni 221 MVA-eenhede Non, wanneer 

13' dirdie 'n haer perke hereik. het iy 'n kionip nortollige spirnning ,oas 66 kV en 88kV. nodig. Dit 

5 MVA·[ransforrnatore. wal b> iye h.i[: Werieflik is. forgeer jou om In die begin groter kragientrums /.Lar 
maar partyker weet 8 nie wai on, diarmee 1: doen te 'let .al i, dle nioeite spaar o. me[ lier gele¢. 
nie Dan ank nou. „i,5 lo,1 33 kV-,MI•,el uitbrei lerwyl hede weer te ve]/root sodit J> naderhand wec: mei 
iy g¢woond i, aan 'n 6.6 kv.steket. brei j. 1/t en b 

11 11 kli][[1 1 ·,pitur lr,in·.rormatore i.,1. Ek vocl dus dal 
brei un en j> vocy b> en dan het ly naderhand '/ 
kV network. w.u,.unper net ,·00, jo, 66kV, ornl, Ileen 66 k. 01]sk]en 'n bal beler spanning I o. mee 

loop Ek noe. 1/V 'n gemiddekle ./Inlng. W.lt eg le begin Die grool fullt wai naiuurlik i:, Roodern„,1 
ter wr ons dor/,geb.ed le la ag k Dir hang naluu/ik 

geniaak I. „ dat on·i 'n fi 6 kv xekondjre st/ls/ ]#et 
oak at hoe grort Jou dorplehied i, en hoe gekon,en- 

Eerslen, voel ck <lat vordat met 'n 33 k' ste],el n trecrd h k Indic @:val van Roodepoort wat van de 

cen pim van die dorp nal dle ander porn ongeveer 12 unvang gencem wai, d :ir net 11.000 volt ocrgeskake[ 
myl /. vind ons dat 33kV soes die dorp op die huid i,Kle. word Flurna joil / of 66 kV·*Mel daar iple] 
ige oomblik /. aan die doel heintwoord nmar me: dle moes word 8/ dan direk na 1 I kV #gebring moes 
verdere u[[breidings vind a problem. Dic gevolg word. 0,1Melukkig bes,1 ons nou die 6.6 kV-stehel wat 
is dal ck die kwessie van 'n hoer ipanning undersnek 

die ou dorr.gehied r.aam mot die 6.6/33 kv. het en, 4 88 k V teencor 33 kV opeeweeg het ek vir en ten 

ccnite het ck dic koste ian 01[ege,ulde kabels bepan]. s'/15/1 gebruik en in dle miwe :101§01 be-oog ek om 

El: hel 'n dubhelkahel heplan. lenpte on/veer 42.(10f) 88 kl direk na 11 kl dair ie stcl. 
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Mr. A. A. Middlecote (S.A Bureau of Standards) Mir. A A Middlecote (S A flurn van Stand- 
teferred [0 [he desirability of having a set of siandard aarde) perwi na die wer,slikheid da„rvan om 'n stel 
voliage, which would fil in best bo[h internationally sel van Standiard /room,panning, ie 116 wa( sowel 
and monally lands//d /6 1nternaslonaa] dle besle :„11 Inpas 

Mr CFR [angford (Johannesburg) considered Mni. C. E R Langfard 1.lah.inne,burg) „ van 

inat the choice / rottage depended to a gre„ exient mening dat die keu,e van s[roomiranning in 'n grool 
upon the rale „f growih of the undertaking: mule van die grocikoer, van ihe onder/eming afliang. 

en in hierdie '.erb.ind se hy 

With an extraoldinarlly high rate of growth then Fibly enconomaly :ind wlihin fault levels and so 

the higher vokages one can go w. the better. With a on, approilmatcly 90 MVA. If >ou're going to prow 
normal rale of vowth shall we say 6% 10 81 11[en into 90 MVA, in omer words, friple your load / 
iL i, a quinion of how 10,8 1hc high nex[ higher roh- under ]0 years. then oh,;ously you iliwcard lhat voll- 
m IN going to last. PresumIng that an undertak•ng 

age /Ild go 10 90!11©thing higher. If on [he other hand b an tlk/ re[[culation syster. thi: will be good to 

di,tribute between 20 and 30 MVA When purchasing iCS going m Nike you 15 0 20 years to grow int) tho 

p MV A you •e got to go h/her voltage Economic- 90 MVA Ilien nhvini,ly it's Inuch inure economical 
ally the next higher voltage probably k 33kV With to go ahead with an inlemediary valtage. When an 
33k V 21 3 single poini of :upply. you Grn digribule incermediary ·.oltage cal] be avoided / should be done. 

Mr C t. Co•er (Bulawayo) gave his opinion Mnr C L C·me IBulawayo) ;preek dle men'.ng 
that Lhe prime cons.dera,ion. were to look 20 »irs uit dal / men• 20 jaar voorult Inoei kyk. oorweging 
ahead, have regard to the slandard 501:age, in K nicel verleon aan flie ./Anda:inl stronni•pannings will 
and En enable undard plan[ to be used to the grest™ gebrulik word en soloende dle besle gebrulk wn 

adwtage. standiurd-Ioer//4 moe, mailk. 

The follow,ne wniten con,ribullon by Mr. D C Die volgende ge,krewe bydrae mn Mnr. D. C. 
Pl wden (Joh,inne,blig) waR subscquently submitted Plowden (Johannesburg) word vervolgem inged,en:- 

In introducing his q,lestion. Mr. Pretan/, 3/ed (M Ing,1 grnwih. Ge=ally spe,king, 11 im wise to 

why inhanne#4. for insLanec. had adopted a prl. choose the h/hei voltage which eun econoun- 
mary Ir,Insm:MuD. vollge of 88kV The adoplian of cally be Jwlified at ihe hme z de:]4]on mui be 
this voltage was dietated entirely by the ,ystem inler. made, bearing in mind thal the loads of inost 
connection between Johannesburg and the Victoria municipal undertakings double every 10 years or 

Falls and Transvaa! Power Co.. which was already ap- less. and 141 1110 vottage c!,/sen Khould be ade· 

erating Jin 88kV trlin,iniswn But for [hi< consider,1- quale for at]¢au the next 30 years wilhout the 
tion 13 2kV iniglit have been a better choice. hearing need for recourse to a higher vollug¢. Alternalive 
in inind purticular'Iv (he resultant //creasert p/wer schemes should be eosted compium/y over a 

[ransfer capability per unit wid[h of e•pe,1%ive irans- 20.30 year perind 
mission line servitude 

/ Slan/rd Vollages. Cer"In voltag es have become 
Speaking generally, le prl.clpal factors i.fluen. more generally used than /herN and ihe coht of 

cing a decision on M/m voltages are: eqi,!pment designed for theje vollige' 15 lower 
per KIA :rn/mitted than for less populai volt- 

(al V/,age drop. The statutory voltage limits are ages. This applies m the Republic 10 1 [kV and 
plus and minus 5:. giving a total range of 1096, 33kV NK compared with6.6kl. 22kV and 44kv. 
whict, 11// cover the voltage drop in [he F..H V 
cable:, or overhead lines. pli]A thal m the di·wri (d) Interconnection with other Isterns. The reid-F. 
blition Ir:in,former ph]. thal On the LV network. 11> of ]01,6 erm interconnection w,h adjoining 
]n Johann•bure we find it nceessury to limit sy41¢ms for minal benely, may favour a parnell- 
the drop in EHV cable· 10 2%. which limits tar voltage 
the radius of distnbution at 6 6kV lo approxi 
mate!9 1! to 2 miles If greatir digtances are in- te) Land ,/se. Far large loa£19. land use may be a 
volved. 11 kV or a hiBher voltage must he used. relevam f:/[or, e.g„ 1]kV overhead line:, can be 
or on-load tap changers must be pro/ided on the crected in road reserves, but / hieher voltages. 
distribution iransforrner' special servi[ude, ml be required. 
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Ques, ian *-Economics of Indublrial Supply Tariff. Inag $-Die ekonomie un tarlewe vir nywcrheids 
when purchasing in bulk. vo„ron,1,2 wannee, <taar hy grootmaal aangekoop 

ud. 

],troduced A Mr F Turnbul[ (Verecniging). Ing¢!el deur Mir F Turnbull (V/eenigmng) 

]nioducing the lopic. Mr F. Turnbull (Ve,e¢n- Tcr *.ding van die underwerp 56 Mnr F. Turn. 
iging) said: bu[! (Vorcenieing) :- 

In some areas Escom under[aka the supply and for a local authority to impoe a higher :ariff on an 

stribution of electr/ily to Induitg kaving *upply of Indum [han the competitor aerm the roail receive 

inor indistry, cammerce .Ind dome'll¢ conSUITICIS 10 frorn I,ECO,119 A local aillhority *,rplying qi,ch injUS- 
-39 

e le/,1 amhority. In oiher areas the loal authority tries . a i.iriff which „ not obiained from Escom 

undertake all luppl, and Aribution / lariffs gener nkke gain h> way of divehil> in nul•imurn demand. 

al y higher than those of Escom on the ground th# The same general working hour wih an ,„creaid [oad 

the jo al aulhority pro. ide non-profi[ making Nervice' factor, diver,ity in dentand b non always evident. 

./. I 'reets. storm waer . street 'pes and park'. Commerce .ind donlest,c conqumers therefore claim 

recrealion and hauge evlces. It is in[erecting to nele /Ii: the sub•dised indi/O h¥ paying higher tariff 

that his Wonhip the M,ynr of Potchefstroor com- than The Fgcon, iariff eniored by [he induxtry L lS 

mented Lin tbs, this morning Surphis from elociricuy N Ihilt Industry brings elnplowne,11 i increaKed 

ir.ding •ecrues to the lical authomy as / contribu grendIng power to a :.rea. con,ersely n may b¢ Ild 

tion for the relief of rates There are. howeve. ur¢a, 4· industrY •Iso increa·,e, the financial commitmnin·.s 

v,here Escom and the kil:,1 aulhor:ly share •upply of ihe local outhomY h wit[ be very in/-4/ / 

and Untnbulian ta large jildwriex. I ir reasonable hear reviews & the delegal©%. 

1 he pre•dder,1 r,immente,1 an the danger of sub- Die Predflem lewe kommentaar oor die #mar 

"dising industrial con"injur1 by way of low lariffs al verhon,lc .ian die sub, dirrIng van nywerheid,wr 
the alienge of domeK conMumm. bruikers 14 wse ran lae lariewe len koste van huis- 

Refer,ing to con.,In„r·; pi,rch,Kng 1, bulk from houdelike verb uiker#. 

E,com and reselling. Mr F F. deVilhers (Ru·,terbury) Met perw>.ing w verbruiker, wu[ krag by gmt- 

¢nnfirm:d the Liews of Mr Turner. mad[ v.in Fvkoni ki,0 en dit din weer verkoop, ver. 

eon,/m Mnr E F de Villier, [Ruslenburg) hiem 

me[ dic sinwne. ilcur Mir Turner uitgo,preek 

He cominued :- /) glian voe't deur tc / 

··Wc should face the fact A we :m interested in is charped a certain minimum kVA demand charge 
the load and power factorm, A dem ind charge should monthly ihii dne. noi encourage The imprn,ing of 

he ba,ed on k/A and n/ on kllowais. If a consunler his load factor" 

04„lion 3-The cost of erven 1, residential lownship• Imp 1-Die 1% ran woonerwe in dorps/ebiede k 

p. a wry topical Mibjeet £ pre,en, and hus eau,ed the * 'n hdle altuele vraugHtuk en hel gelei lot dle 

respon'ble '1111,•er to .ippoin' a commission of en· aanst/ling san ·n knmmissie van ondersock deur die 

quiry. berrokke min 'ier 

R,gluly or wrongl> the H of sunce, N some- Ten reyte of ien onrcgte word dic kos[e van die 

1,mes bl,imed far the alleged high price, of the erien. ainhring van noods:,ikhle dielle Narns :langevoer as 

dle red: vir the beweerde ho: prd¢ van dic erwe. 

Whu, 6 canNidered lo be the most equitable man- Wat Woid be,kou as dic mecs re0/crdiec manier 

ner to finance the pro·,ision and inNiallalion af elec om & toordening en aanbring van elektrisi/il in 

cily in res,dential lownsh*,9 Mongebiede le fi n,ini,ter? 

Can an acceptable standurd formul, for the Re. [<gn 'n aaina,rbare granduard.formulle vir die 

miblic he evolved? Republiek uilgewerk w(]rd ? 

Introduced by Mr C. C. Theron (VanderbU[park) logele, deur Mnr G. C Theron (Vanderbiltpark) 
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Question 1 4 was deal[ with In ihe game dis¢ USbion Im, 14 word tydens die.elide be,preking behandel. 

Question 14-Municipal Electricily Undertakangs // prail lt-Mimiipate atekirlsileitimdernimings on- 

facing Irioir. problern< 0, riEing costs. Continuing dc. dervind ernvige problen, mel belrekking 101 slyip/de 
m.inils on available caplt:,1 relourees and the ,/lens Lve kosie. voD/durende elic. wit m die heskikbare kari- 
development of privak [ownships wi[hin Municipal taa]broner yest,1 word en die intensiewe oniwikkelling 
areas. Shauld not the Associawon 91 up a study group un mivaa[ doip///e binne in,ini•ipale gehiede 
to examine the problem£ of privale township de·.lip- Rehoon die Ve:enling nie 'n sti,diegroer in die lewe 

men: w 111 aecial referenes to the preeni differing te rn©p nie, om ondersoek in [c Kiel na die probleme 
po[/ies and opinions on the financial reeponsibditic, van rrivaai dorn.ontwikkeline. met •pesiale very/ing 
of ihe township developers° na die w/1-uilinlnpende hele/dsrigtinge en opvattinge 

in verbund met die fin/86©le veraniwoord¢ ikhode van 

die do:psontwikkela.Irs ? 

Jntc<,du,·ed by Mr K. G Rohion (Raw London) Illgeli deur Mar K. G Rob•on MOD.-Londen) 

Mr. G C Theron /Vanderbijlpamo. In muoducing Ter in!],ling van vraag 1, 4 Mnr G. C. Theron 

que,tion 1. said:- (Vanderbulpark) 

At 6 seker nie nodig om op dic vrnag goon te 'n kapitate bydrae of deur die kipit ial vir die skema 

burduur M. le nicer nog ainge'lien '/ ander ing/nieur [e "(in,en xen n remekoers wat' 1"g genoeg , om 

'r, blurl:relyke prohleem het. maar a/woorde op 'n die hundelrekening le ]0/ klop. 
padr strilvrne word gesock Die skema Menvoudig en sonder kink¢14 en die 

1. Dil word vanditg alge,neen nan,aar, en i, eeds do:/ligier //1 vooraf wat sy aerpliptine© sal wees. 

/andaurd-praklyk, dat die dorpstipter verantwoordelik 
Daar i. dus geen rede om die verkoop,pr» van 

/ vir die interne waterbenetkng in nuwe dorprgebtede 
crwe :e laa, Lon einde hom,df oor '/ lydperk van iarc 

vulgem ·„mdiard w .r due pla.,shke besmur aan 
teen verliese le dek nie 

v.larbuar s Waurom Aloet diese[Me beginsel nie ook 

Ilr elektrisile,1 Beld nic 9 Is ./r ell.e he•v.:ire ./11 d. forill/' 

2 In een skema we[d die uitgawe am elekilsile,1 3. Plaaslike besture en nhull,e ingenie,in probeer 
aan die verbruikers in 'n nu*e darpT,eebled heskikbaar allyd om die beste <hens [con die laagne koste te lewer 

te *1. deur die voursiener /en heerscnde pise be- 1* daar enige manier am te ver€eker d.ir net die warke 

raam en £11/ inkwir,[e 1, gron,1 van *el:indlde like koste ·.an die voorien,ng van dle noodia,klike 
lariewe brpaa), mel Inagneining van moontlike prys dion,le aide loperE van erwe oargedra ward wn 

slyying. en 'n persentn,·iebenutting. necr die ve koo/rse bepaa! word , 

Fnige lekon 1,1 die beraamde handebrekinms h 311 raads/am am die wingrn// op hierde 

word deur die dorpstigicr nnger.u,wer by »te van w>,e a.in bande le 10 ? 

Coninulne, Mr Theron referred lo a statement Voor[Baande verwys Mnr. Theron na 'i ste[[ing 
made in ewdence on behalf of [he To,i.n Treasu: en wat namens die Stads/sourler'; tydens die gelmenib 
to the Commission uppointed to consider the high voor dle Konimi,r.ie ·,un Ondersock na dic ]100 pryse 
prices of es[dent 11 Ites, to the effect Ihit ··the local u woonerwe gemaak is. naamlik W ..die plaaslike 
•u[horit> regards the provisiOn of ele¢(acity either by owerheid die voornening van elekiris/cit. 1,01,y deur 

generating or purchasing I and its distribution as a dit te koop of self op te wek. en die verspreiding dual· 
pure nionierful con Frofu irading underlaking and 0. mer as 'n nic-,vinsgen,ande niums'pwle hundels. 
OperateR It a E such onderneming bc,kou en (1% 1 sod:, ine bestuur 

He expressed surprine (har the Trea„,rers should Hy spreck Gy verbaqing uit mi di; 8 dal die 

have made such u /ale,nent .ind thu. view /41 1.1!p- Sladstesouriers ,0 •n stelling kon gemaak het. en hi 

poned by other&. word dcur andere in h]/die meing ge.trun 

Huving requesed permission to deal with Question Nadar hy toe,;temming Revra het om Vraig 14 tesaine 

14 simult:incously with Question 1.MI K G. Robson me[ Traa@ 3 le behandel. 4 Mnr K G. Robwin (Ous. 
(Fast kin/int said :- Lorden) 
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1 m interes[/ ion/e the comment, made at To me this seems to he inc,wrect. We are faced with 

the [echnical meeting al Vanderbillpark in 1968 in increaslne capital cast burdens and zith the limited 
the, conxion Thig question Is of special Interesi to avenues of revenue thai local authorities face the,e 

me u. in Fait [.ondon we are faced with dramatic dc· dan I th/k we hop¢ 1, accept that it mur,t be con- 

vel,/w* This situalion call, for careful study of sidered fair and Yearonabb M some purwon 81 41/ 
Ihe fin,incia] m/nwbility / lownship developers. 9'/e of the capmal cost / 
are faced with the e:ec:ricity reticula en 

problem of a laree number of of private 
townships which are to be sold appliculion• far ver, laige towrl•ihip exie/ion, far for /]n, should be 

alloated removed from to ihe developer 11 ixevident the msling deveropment In (he pas, 51,1 the are 

1, han hee:n the reipanslbilily of Ihe electricity under- 9 ous differing opininn, on [Ills que•tion of the all" 

taking to accept all /e capi[.LI costs in rekilion ther/0. caLion of capital co": 

In conchicion, Mr Robion appecled for further ren slotle jewer Mnr Flobson 'n ple,doon wr 
considerat/n of Ihi!, d,012·Lill question tw Ihe A.M E.U. verdere oarweging van hlerd,e moeilike probleem dew 

with .i view to some basis of uniform policy. V •,1 E.O., met die 008 op dle formulenng van d e cen 
of ander basis vir n een,ormige b/eld. 

Mr H. T. Turner [1 J'nitali) asked /har the policy Mir. IL T. Turner m„(all) vra wa[ die beleid in 
9 in reyard to w.lter supphes and ewerage ser#ch die Republiek h ]I verband mel walervoorsicning en 

in th¢ Republic riolering&'enste. 

Mr. Robson indmated ihat in Fast London the Mnr Robion / dat dte ell/ste worderings wai in 

tariff charpe fiur 1hei,e pen]Ces w.,5 the only recovery hierdle verband in Oos-Londen Zem.hik word. die nor- 

made male lariefheffing•r hienlie dicniae i, 

Mr E. A McWilliani (Pretini} referled in wme Mni E. A. M©Wi111am• (Preu,ria• ve,iw>s m be 

detall W (he work of the Niem.ind and Nell Commi,- besonderhode na d Ic Niemand. en Ne[·kommisies en 

sions and variou, proposals which had been put to n i die verqkillende Foors,elle wul aan 1/le voorgel/ B 
ihem 

DiNcussion con[•nued with the Pre/eni. Mr P J Die besprck ing word vonrged, en die Pres ide n. 
Botes (Roodepoor . Mr. J. J. Barrie (Edcnvale), Mr. Mnr. P. J. Boles (Roodepor[), Mnr..1 J B,rrle (Eden. 
E E de Villterf ,Ru,tenburg) and Mr D. H. Friyer pa:e). Mnr E. E. de Villier· (R,lienbur*1 en Mar. D 

(Durban) 311 conlributing. H. Fraher (Durban) neen, alm i] d.tarin decl, 

Summing up M, C Lombard (acrmiston) said: Mnr. C Lombard (jermi,[on) som dle posisle op 
deur te 12:- 

j 

I have listened with great intele,/ 20 ihe dhcub. The Chy Treasurers woul prepare a memorandum 
sion on thili topic this niorning I think I am probably und 1 think Lhc outcome was ihis dnclinic,![ to which 
che only Electrical Engineer who ha, allended a m/1 Mr Theron relerred t]113 morning One aspect which 

ing of :he Nell Comnils, on As a niatier of fact, 1 periurb. me B the fact Illat niun]¢,pal electrical en# 
guve certain evidence for 'h,• Con,ni,•ion I also rearK who are not only responsible for the engineering 
heard the views of the townihip ile=lopers. etc l of ihe,r undert/kings. but also for their manigment. 
would like to refer to [he 'ine a.pe¢' thar hab not have no: been asked for their views There is anoiher 
been touched on this morni[10 and that k the COSE nice[Inp on ihc 131h and as 1 2 11. on Ihe basis of 
of prm/ing street lighting Am the meeting of the & memorandum. eventually there will be a recom 

0139/ ommis'ion the township developers threw up their mendat:on of Nome Mandurd form of agreement which ndly in horror when they heard thal many agree- 
initialt> wauld probably not be compulsory as ents which are enlered into between Councils and far as 

e,elop crs, include provlsions for streel liphtlng Thi• loul authorittes are conecrned However. this may bc 

is quite an imporlant aspect. At the lasl meeting. R adopted by [he Depar®ent of Local Gove,/mont and 

m decided on the evidence that was pre5ented that then forced on us. 

After further di,quaion. it was refolved thal the Na verdere bespreking wod beslum dat le Uit 
Executlve Council he requested to endmair 1/ sub· voerende Raad venoek word am 'n niemorandum te 

mit a memorandum embodying the ba•'c view, of Probeer 01,5181 waann dic bas](se standpunt van 
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views of My and lown eke,rical engineers for con. cleklrolegnicia dorpi- en Slad,ingenleurs uneengesit 
sideration by the Commission. word en di[ vir oorweging aan dle Konin,13.sie voor le 

12. 

Ques,kon 7-Cables in roof space-factor, for current Vraig 7-Kabels in die dakruimic-faktore vir stronm 
rating. a. nslag. 

Introduced by Mr. E. de C Preronus APotchef. Ingetal deur Mnr E de C Pieionu. i Potcher 
•troom). stroom) 

ln[raducing [he subject. Mr. E. de C. Pmetorius Ter inleiding van die onderwelp •. Mir E. de C. 
(PoLchefstroom) said: Pretorius (Potchefs'room) 

..Iner in Potch:fsrroom is gedurende die afgelope bekommer, en, indien nle. wal i dan dle doe] van dIc 
zomer in wk- en „lis lectdak-,pad# iemperatuur wn toelatingsfak'ore 9 
so hoo, as 45 C gemeet. lerwy] dic maksimum-Imper 
atuur home in die skaduwee 13 C was Dit 1% n ge. Daar inag aangevocr word dal dle belas•ing in 
middelde mak,imum.somertemper/uur in Pot chef k.ibels in huisholide],ke in·· allasles gedurende dle 
hlrooni 

somerniaande en heda/ se!de of ooil eers niahtenb> 
In T'bell vanda Slandaard-regulastes vir die die verm,nderde veillge /Molitu,ermoe berelk. of dit 

Bedradmg van Per=le word 'n loolating,fak:or van ,47 dan slegs vir haic kort tydreike our.kry Hierdle argu 
a ineegee vir Labels mel icole ing van rubber of P.V.C 

menT :ou lot enkele jare gelide /lind gehou het dee'•- 
by 'n omgewin/emper/[uur van 45 C due eger me. il.zen, d ie toenemende gew]1dheld van 

Die vraae iR dil : 1[ dit lets waarcar ins on& mout *sorging 

Mr A. A. Middlecote (Prewril cwn,inued Mir A. A Middlecote (Pretoria) se ver•olgenb: 
F 

1 [hink the presen: derating tables mus' jusl be nexl yeir or so. but as the Regulalions stand I don't 
adheied co We have cer[4;11 enteria for a maximum think you can do 4nything more 'luln 'c:ep, a Le' 0/ 
opera 41. temper alure of [he insulation and :f ihe tables which g[•e a derating lactor for a higher am- 

anibient gile: up the MIng must conte down, We bieni. 
will. no doubi. be looking inle ihis maluer over the 

Megrs. F S'/ns 41 ddy'mith and C Lombard Mnre F. Stevens AL,d/*h) en C. Lombard 
(Germi ...1 In di: ated thal hile attentlon wah, in prac fle/i'/on} / dal daar m die [,rakt>k weinig /8/dug 
t]Ce. paid to ihe L:Ibles and Mr Lomb/d and Mr. m die tabme ge·ikenk word en iowel Mnr. LonnArd 
PT¢. lus ni.idc the /'nt thai inaxim:im load normally B Mnr Pretorlus Kpreek diemeninguit didle mak 
0,1 v oceurre d In the evenings. when ihe roof tempera. linum.rag normallweg slegs suan' getrik word, wan. 

Ilire was mu ch reduced. neer die dak [emperature rceds balc gedaa! he[. 

IMS 
€•tion 13-Are three phase sw/ching, single phase Frang 13-Ylord daa, aan driefasige, enkelfasig¢ of 

liching or no switching facilities rewmmended en geer Skakelgerjewe vaorke,ir by d,e 'iougspanning• 
e High Voltage feeders in mini/ure subsia[Lons. •oerger,epie in miniatuur jubstus•es ' 

1ntraduced by Mr. K G. Robson (East London) Ing/ki deur \Int. K. G Rabson (00,-Lunden) 

Mr. Robson (rast 1.ondon) commened a, foll[ow, Mnr Robson (00%-Londm) lower hoos ¥0!0 kum. 
mentaa•t 

11,/re seems w be no doubl thal con,iderable -- 

svings In gub„allon costs are obimed by the use of the reliability of the HV switching equirmen, of the 
ihe cimpact in,nialurcs substations for midenlial areas miniature substations The mannfucluIers of the mini· 

Th„ redu:'ion in coNG, however. has been accompan- ature substation, have lended lo offer eliher HV 

led by a reduction in ihe flexibility of operation an<Vcr swltchlgear whert: Duch phase 15 ind,viduallv swit/110,1 
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or Lo provide no switcheear.11 ati. the ive end. of the of th, ·standa.d" miniature subs[ation be increased 

HV ring being solidlk linked and connected lo th¢ from 6 metres to 9 metres the length increased by 
cransii,rmer 1» means of teed.off fuse links. about i m/re& 11,2 leigh[ remainmy the saniz From 

preliminary discussions held with manufacrurets. Ihe 
In F.a,/ London. the 1 1 .000 volt ne,works com change from the •'gand.ird" Mize wo ild increase the 

pre bulk sup» iwilch holl'C, {Ip to IR VIVA) from overall cos[ because new fibre glass moulds #ould 
whili rhe subidalinn 1 AV feeder cable, radiale out· hwe to be made This cos[ would not he £ubE,antial 
Th/6, feeder cables, v.11 ich nt/y feed up to 10 sub- p.ovided it could be sproad o,or a large number of 
.tal,on, either form a ring. canneced ut rhe Mu unipl. Clher disadvantages of u.ing the Ihree-phase oil 
extremilles Lo 0% s.inle imili hi.use or are Inneced immersed r ng mall, unli in miniature substations is 
be:ween [va mitch hal,52% hit,lat/| ill neighbouring [hai more mainienance will be required on the switch- 
1<}ad zones. In all can, the um] in IIi© planning of 

gear and more space will be occupied on fidewalke. 
the ri,ute, of those cable• „ 10 0 h a in 111: max mum Offact /Rain,i :he disadvantagcs of the larger Eize of 
unl gation of the : paciA of e:,ch cable w.111 [he sho 1- 

substalion ihel!, A the advant.lge [hat larger sizes of 
est roule leilgth Ber'ilie in,luerial. commercial and transformeh. ie, pe,„ibl, 500KPA. could pombly 
re:,ide// ledl m borne are,: are found intermingled be used. which in turn should result in a lower sub- 
In Eus, London. A appears ne,her practicable nor slatlon co·:1 per KVA cap"" 
econunlical m provide sepal ate 11 k V feeders to the 

dilferent lypes of loads hence ,here iN Fhe essential [/ Fast 1. ondon. che maximurn bub..lation cara. 

requirement that iwitchgear in midential area sub- CllY for optimined distribulion coa of a purely resi- 

siations should have ihe janie flexibility and reliabiliiy dential area. haN been found I be between 200 and 

a, the switchgear in indui.tria[ are, sub,lailon, 100 KVA. Where there are small blocks of nal[,4 and 
#lopping :entieN ,[tached to the residential area. H 

Wili the 401Jdly linked ring ard reed-ott fuse 
IS .·miS,ilered th/L 0 500 KVA unit gould be mist 

link, 10 /e tran·,fonneri. experience a[ the co@.1 has glitable Fr,r load, ahove thls. .cparate subgtation, 
sliown thii, not 0/3 .ire Cle fuged link, potent.ally miph[ hecome nece.,ary [0 feed ,uch blocks of fla•s 

dungerou·· bul .re prone m flashovers. due to coamal and/ar dler, and office complews· 
high hitnlidit> cond/Ions Oper/onall>. all the con 

sumers fed from a solidly linke,1 ring will experience Olher three phase swilchgear, which 1 18 undir. 

mre and longer outages when the ring is broken for 41(101 15 m the market or coming onto the market in 

ma,menance or load-balancing purpoes or dunng le near future. features tolally encapsula:/ plavi• 
faults on the IlkV feeder cables. an .break 0, mininium oil. break or vacuum.break 

equipment In Fiew uf :heic antic,putcd de/clopll,colb 
With minl,iture NutkN[aNDA feaulring switch/ar and m v:ew of the remark' above concerning prekently 

where each phase is individually miched. ihere b a a•,ul./le cquipmeal, thele appears to he a need 10 

burden being placed on the 0/rattng „aff to avoid md„/te to Lhe inanufact„re™ the 0/rational or Mys- 
.ingle phaxing induiril knids, plus :he fae[ [hat more len] Iqmmenls of miniature xubslationi. which re- 

ilme i' required m restore supply after a faull. 4/,remenis. would be accer:able [0 a fairly large 
number of kicul authorilie, in ihe country. For this 

While the solidly linked ring wilh teed-off fiC 
reason. the fullowng quehtion< are posed for the con 

links is undouhtedly Ihe cheapest method. h b inter- 
sider:#ion of the delegates: ting to note thai the ce,/ of an individual phase- 

itching ring main un•1 with fuhes costs approxi- 
E2*. (11 Do local aulon,le, fivour :hree-phase witch 

tely R 70000 and a three phase oil immerNed ring 
Ing as against single·rhe switching or no 

in unt featurla two incoming three-phase isela- swilthing facilities al at] in minm,ture cubstalions? 
tois and a leed·off ihree.phase isolator with sunker 

pm fuse, Conalder 10 be [he coss approximalely R 800.00. The main diE- (21 What do loc# au,horit# mosi 

advantage of the Lhree-phaw oil immerd ring main economlcal m of substamon / feed residential 

unit is its size, which require chat the overa[1 width Id resident,al-cum.commercial areas? 

m President said that: Die President s¢ dat· 

h the pracize was that once 500 kVA have. Mr. Robson. un the 5/itelling of your mini sub·.. 

FE 

e eeded i[ was time to ieek a further Ii,ad cenI/. The unes we have are Nupplied wilh three-pha<e swil 

clear on the particular problem thit you ching by the manufacturer, 

2 Robson (Eas[ Lindon) respondod:- Mnr Robson (Oos-Londen] antwierd 

sios vole 
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i rhlnk that in thr, counlry Ihe type beng offered sition at & and it seeins to us rhal we arc running 
has no switching / al, other Lhan the hnked Iype and into difficulties. because we Rm to be in our under- 
HRC (ti:eN, and it i a single·phase [ype of num sub- 

*aking, .·,an/ardihing on dis kind of reciculsion. 
sta iou ,ind my question hafical]> ls. Whether it is m 

fae, to m.ike an econinlial prepos•tion to provide which ia pur/1, for residential /™lit keeni lo us Lhar 

mmi sub. re culalion purely for res.dcm/1 area it is no: probably the most economic method of rc- 

Oilr studie. indicate thal it is not an economic propi. ticulalion. 

ReMponding I quest,or[. he con[1/ued by uy]ng In 3,/waord op n vrag gain hy voon deur ie 68 
that: 

li 

ubsiation• s hould have three.phase !;Witch. ing with prote:lion. 

Mr E. E. de vimers (Rus//burg) said:- Mnr E. E. de Vilker·, (Rustenhurg) 66 : 

1 

..Baie van on,· kollegac maak 'n baie groter prob jy n kabelfout opdoen, on, af le ikake! by jou hoof. 
le/n van hierdie Ipe van elektrit/elivers/reiding as substaw. lou fout le imoleer en weer terug [© dakel. 

M dair werklik k. In die Cerste plek moet ek + u is betreklik klein. mil jy 60 min as inoonllik ver· 

stet dat 3, nis eerste oor die ekonom,ese a,rek moet bruikers op elke mim-sub het en bu nim as moor,lUk 
prnat, 'n men, dil so eenroutig en goedkoop mooni mlmi.suhA op elke ring Dit kan heel /muklik beeken 
11 mael dien, hinne redclike perk: Yan goeic ontwerp, wurd vir elle individ„ele gew.,1 Waur 'n inen4 under 
ver.11 ook die fout/rome walloor taegellat mee[ verbruiker, 0/4 woonselblokke. winkelblukke. en 

„ord en dan as /vole daar van die grnotles van kabels nio<inilike klein nywerheids/anlegte In so'/ gebied he[ 

wat *Malleer urd Indlen '11 man,· dit vcr/andig of dir kan verw•.behoon 33 nje, myn, 5/lens.5001- 
doen, ook op ·n drie-f,/ stelsel, g dit heel -wal gocd- sicning re maak am vallaf min]«lbs did mellie re voer 
koper 0 die /•40[le laa'panningsverspreiding. wal ni. U hit log dle reg om nan te 
gre dring op I.ubtaste. 

i haic dik kahels gedoen word. [int]Lk lom die al:kom,nodaxie A] wat u dus in w 'n geval floen is ant 
sparing te pas by die groolet van kai>els wai gebrulk m die dra•ermoe van die betrokke ring. die kubek so 
rd. Die basiese ortmerp behoort e woes (as di, mei n biellic dikker [/ maak 

/ /m 
daardie vrat le necm en 

irekkinp to: 'n klein dorpsgbied 1SM. dat jy een hoof. u /O dan 0/ substasies aan namate daardie verbrulkers 
9/npreidin//inl h/ waarnatoe jou ba,iese Revoer ook op die 661,/1 hyknm Norm,/tweg gesproke sal 'n 
aangele word IM moondik dan ook op n bamiesc mons vind dat jou huishoudelike verbuikers die cerste 
ringverspreiding van die res van lou stelsel ls) 80 daar- is wat or jou stelse] in,kake] en diaran vo!* die groter 
undaan ver/eie hoogspanningsringe na jou ve'ki 8/boue en intionllike ander wrbrl,]kers wai groter vrag 
lende min,·subs 'n Men!: moet m ag neem d ar daar drd. Ek dink ecrlik an dat 'n mens geen probleme 
wei foute lan Foork/m en die tydsdour om die fome behoon Le he ie. Ek het nog nonit problene daarmee 
op te sroor en am dakeling te doen op die „ekel hal gehad nie. wit he[ref lan, ty·e wai verbruikers wider 
af v•,n die metode wiarof jy die skakeling gaan doen krag sit me en ook lie beveiligingsproble,ne nt=, Ek 
in die mini-3/ I]f My ervarine 1, dat ·n ingewikkelde dink dil is een aspek war ck weir wil bcklemloon. nl 
skuketing en beve,hag b> dke mir -sub felf nie we/y dal 41 men, maet bate. oppas om hoe koste aan te /un 
Nk i nie. Dit j heeltemal voldo¢nde om indlviduele vir beveiligIng van jou toevoere as / miskien een- 

lugklemkakeline by elke mini d op die hoogq,an[1 maal in 20 iaar 'n hoolpanning/vt gaan kry in so 

ing le he Die lyd wat in besly gencer word indien 'n S.1.1 

Referring to the pracliec in Roodeponrt Mr P.J. Mel verwy* na die prosedure wat 1/ Roode 
Bote¢ indicated that simulianeous ihrce phaiswitch,ng r/01 ge'volgword, 56 Mnr P J. Boles dat yelyktyd- 
had been found zo be the most hati,factory. if;c driefa·K-,kakeling daar die mis deeltrefrende ge- 

vind is 

Re&pending to a comment h, Mr. G C. Tleran In antw**Ed op kommentaar dir Mm. G. C. 
(Vandcrbilparkl. Mr. F. G. Raute•bach (Klerksdor·p) Theron (Vanderbljlpark) Q Mnr F G. Rautenbach 
said:- (Klerksdorp): 

..06 het in twee gevk wei probleme gekl gerck wai op frag. In die ecT, geval het die skakelair 
waar e. /vind hel dat ons hierdie huminisasie in ult/kim en. toe dic eeriefase getrek wi het on• 

hierdie stakelare Bekry het waar die ikak/nar wei g¢val ng steed, die korona.effck gchad Nadat 
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dic tweede een getrek 4 bet dit de korona selfs nadat die di,le een gerrek WED. nug k.ron. /n 
ba verminder in die derda P.,1 11/1 h> heeliemal hierdic skakel.lar ondervInd hel. Die e].k:rislens nine, 

perdw>·n. In ·n ander geval mel ·n ander Lipe 5/keltuig blie histle na dir 8kakelaar gaan on, w kyk m watter 
het ons die ing/lukkile undervind/,5 /had war ons. 1>osisie die krag enderbreek ·' 

Referring to Durb,In. Mr D H Fraser said Mnr. D. H. rraser verwys na Durban en se 

We have Zone in exte..MI> f•ir this type of unit lack of a switching facility on a ring main circuit be- 
for domestic consumers. The avernee size of unit „ cause of the linie t.iken 10 160[ule u fuully S'Ction m 
300 kVA-we do have applicalion for midler load the ring and the diendant problems und perhups Jan 
cen,res, particubrly where d•velopmen, M .king place pers molved in ihe Linvolt.ne of solid connect,00% The 
more gradual/y bul in tenders we haae receved ;or type ihal we UNd embodies single phase swilching and 
smaller rze transformer unk, we found *ha L n i. nat and th,· has prehemed absolutely no problem. The 
m economic proposition to go for [he ·wn,iller „ze quest,on of wheth. three-pliase switching M c•ential 
transformer This I€ departing frimi Lhe queNLOn Out 

or indeed wheiher prolection 1% 0ssonlial on In,!Iwiual wi raised reparding,he mi,ching flcilitie, but we are 
iransformer> " orle no[ which has been casidered bul che in favour of ihe develormen 1 „f iIi e smalt c in„,aci 

switching unit As far LS % are coneerned, the mini high cir of the convent,on.,1 three·plicise swilching 
qub wouldr have been accepled ta Ilie atell Ilillt ene has to con>ider 11 wheiher the unit lo be prolecled 
has been, hecause we cartalnly would not favour the warrants the expendilure. 

Mr J J. B.tme (Edenvall .aid that local autho. Mnr. J. J Barr.e (Edenvale, sli dal plaadike be. 
rilles favoured three-phase swlich,ng He indicated wre .mn driefu,e .kakeling vooikeur gee Hy / dat 

ihat with Ihe Iler units the original cokepl of ihe dihir by dio groter eenhede jan de norspronklike op- 
mini sub w£,a hcing departed Iren, He considered a v.ming wn die minial,lur Nubs,Ne f,flwwyk word. 

50kVA mini sub lh: mO'.1 •|Cerable dze and suited H, is Van inenin, dll 50 k/A die mee: ecklt:(c 

thai in h + undertaking un additional vollage hal been 'roa[/ vir ·n mini ... In Q dat. ill y Linderreming. 
introduced irm hs distribilion ob. 1.0.. It.000 da ar n 15 k on„t ge »mning van 1 1 mo vol h in dle 

poli. Thi, enabled the use of th„e.phase swilching ve.»elding:,Il·'tel ingcquer 1 Dit hei dit moontlik 
on load 'solaton penuak oni driclas•.skikeling in •rag.Nlator> toe 1/ 

Referrine to the second question posed by Mr· Met v: wy·,ing na die tweede I rn ag wat dir 

R obwn, M r 11/rle said: Mnr. Robson gatel n. 4 Mnr [lirrie 

The arlswer us I see it is lhal Ilie mini sub, as could rise from their present eve[ of 500 ]:VA 10 

4„ch chnuld not exaed A *VA and ihe load centres someihing app,©aching 1.683 

By way of elicidation Mr E. E de Villiars (RI. 8> Rse un verd,idellking / Mnr. E E de 

tenburg) explained thai • Villiers (Ruslenburg) 

When 1 spoke carlier of using air break linki. 1 Idlion-switeling being done ,/ the load crure where 

(lid not intend this to refer to switching bu[ only do- the difterent /nin, sub nng, stan and Irmin/te. 

He supported Th¢ contention tha, the /ze of mmi Hy ondersteun die mening dat die grootle van 

subs should be kef down / 0[herwise the entire basis die nm,-substasies beperk nioet word, anderi kan 

of co·it ·,tru,ture could be adgersely affecteli. He re hele gror,Ii.!ag van dle 1:031©truki/r nade][g be.in 

parded in,1. of 300 kVA not as mini ribi hui Lis laad vloed word Hy bakou cenhede van 300 kVA nie 

centres Ineer as min,-4ubstaine,; ille. dog wei . vragsentrums 

Mr A. 1!. L. For[man (Bok,burg} 011,poried bwit. Mnr. A H. L. Fairm'lan (Boksburg) spreek hmm. 

ch Jng facil,[le,, preferably three-phaxe self ux len guliste van qkakelgenewe. verkieslik drie- 

&/· 

Mr I. Futcher. IKCm/on Park) staled that his Mar. L. Fulcher (K•mtxon Park) 58 dat daar in 
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undertaking hud now slandardised on three-phase sy und/neming nou dr/efase-skak/]ing en drrefuse. 
switching and three-phase protection for mini subs heskermlng m mini-sulistaqies a• sland/4 aanvalar 
Referrine M the ecoma 4/ mini quh.. he pointed out 1, Wat i. ckon....se aspek van mini sub%(axie• 
thal Ihe siing on utili,ation of ground Auld be be/ret wy, hy daar<,p da[ d:11,/ rekerine gellou /0/1 
taken into accouni. word mel dle beH,aring 1/ die benuaing van grond 

Mr. G. C. Theron (Vand/bijlpark) said thai : Mnr. G £ Theron (Vunderbillpark) / 

'*The original concept of minialure sub-stations kVA with, say. 100 Consumer, fed dircilly from Ihc 
and h ch voltage distribu:lon. as pu[ for hy Mr Bar transfornier hus·bar. and Inele.pha.e hlgh ¥Ottage 
nard in connection with the Roosevoldi Park Scheme di,tribution Surel, Ibere m no ditbculty aboull Inglc 
many yean ago. was for sub-klations up to about 75 phase switching on lh/? 

Mr A P. van Scha kw>k AB]oemfantein) asked Mir. A. P van Schwalkwyk (Bluen,fantein) siel 
•arious ques'ions. verskcie vr.,2 

In respone therio. Mr. A. H. 1 For:man (Bok,- in antwnord da:irop / Mnr A. H. L. Foriman 
burp) indicaced that Boksburg had falliwed the Job- (Bok,burg) dat sy dorp dle Johanne•burgs¢ opialting 
ainesburg concept of single-phase reticulation He v.ln enkelfax/-ver,t*riding nage'.04; bel. Hy wys duar· 
rointed out thai •1:S was very sa[Jsfactor> d dom. op dat (lit by hu:sholidelike verbrulker·, baic />ed 
es[Ic cor,Eurners bi a& soon as a shopping ¢emre or werk. dog. %0(ira '11 winkelsentrum of ·n block woun- 

b[ock of Nals appeared there were problems in g/ing :,telle op/rlg word. ward d.,ar proble!11¢ mei die per. 
a three-phase supply skaffing van 'n ilriefa.ige Loevoer ondervind. 

Mr. D. C. Plowd¢n (Johannesburg) explained us Mnr D, G. Plowden ([ah.innesburg) verstrek die 
follows : volgende ver,luideliking 

•Th,: conception of high voltage retiouration ,n man that & s.nple phie high lension distribution 
lownships k Mr. Leishman'% Mr. Barnard did read is not avery Bood one We have had // opt·raling 
the paper on i[.1 Ihink ihal essentially [he idea „ for in Rooseveldz Park [ar several years and our experin· 
use in regidenlial areas und nol In business area• al ce has been that we hive 1,4/ no eomplaults whalever 
all. In mdential aread >ou do gel shopping contra from any consumer ahfmt bad 
and [here voltage. We keep very are places Ihill wunt a three-phase suppl> well WHhin the limils that Thl han not aused m laid down and we have any real difficully We either „te 
the mam ··ub-station I the business W virtual no centre ur if We c<unpuints about loss of supply 
con't do thal it g easy enough to run a three-phase Electneal equipment b essenlially reloble these days 
cable 1/ that roinl and then d•tribute to people who I we do joic supply A is ilitially an in/„idual ran- 

=da·phase supplles I can't agree with Mr For[- sumer, 

Question 5- -Thermal vs Block Demant metering Vmg 5-Termicse vs Blok-aunwaag-meterte]Irng 

1/roduced by Mr. E de C. Pretoriu• (Por/ef- Ingelei deur Mnr E. de C. Pretorius (Potchef- 
stroon:) stroom 

Mr E de C. Pretorjus (Potchistroom) intr€•uced Mnr. E. de C. Preterius (Poi:herstroom) 1ci die 
the subject and Eaid: "derwerr in en se 

There apparently exi•ts a Eharp divergence of independent of specific time inten·/6 
opinion ,imonest electricity Kupply engineer. on thi 

Whal is the 
aibject even Escom as far 3, I know applies thermal opinion of the Forum' 
demand melering in al[ its underiakingN excepi the A ctosely rel.led que•tion is : Should one meter 
major ore. i.e. Ihe Rand and O F.S. Undertaking. k W or kVA? Again I maintaint Iliat it should be kIA 

in my opinion therm/T melering IS the more ob. for the same rea•on us (1 1 above, us f E,id • afle©t• 
vious as Li (1) rene¢k the effeel of m"inum demand [he effect of maK,mum demand di/ribution 9/cIa 
on a distribution syfier more correclly. and (21 M more correctly. 
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By way of clarificat[on. Mr Pretor,us stated that By wye van verduide][king se Mnr Pretonus dat 
the ques[Lon applied m only zo meier/g for industrial die waag nle net op metertellings vir nywerhelds,01 
purposes. but to uny consumer tak•R.,ST,n'han. say. 

bruikers van [Depas,ing is tie. mair or m,ge ve, 

50 kVA. l Ie further stated that hlo g wax,he bruiker wa meer as. 50. 50 KVA neen, Hy se verder 
[heimal „ the integrating LW hour measured over dal a blok-meler/Iling bestuan m die lermlese teenoor 

specific time which gave [he average kW over that of die intergrerennde KW-uur gemcci cor 'n spesifieke 
a specific thermal. [>'dperk. Wailrdeur die gemiddelde KW, Dor did van 

n apesifieke. 

Mr J H Harden (Escom) explained that in the Mnr. 1 11 H.Larilen (Fivknni) wrall,dellk dal 
Rand and O F.S. undertal:ing Escom tised Ihermal Evkom in die Rand.e en Or:Inje- Vrystualse onder 

melerinp extunslvel> an the. 4muller con•umer up 'a leming op groir Kka.il van terninese melertelhilli le" 
50.75 kVA le coninued opsigic van kleiner verbruikers toi b> 50-75 KV.4 

gebrulk maak +lylaan voort deur Le sG 

Larger than [ha[ #e go lo the no•mal kW hour are with k on ille kW hour basis fur ever. as fur as 

eter which we fce] is es=nual from 11.11 p(Wn( on I could se=.whereas :ill the· olher undertakings do 
rd, where accuracy i. or bccome, more important melbure on kVA which agan give a far bener re- 

5'.75/ 1 far the sm,iller consumer i df=, I .1/Re with Mr presentation to takes lo the question of pow# factors, 
retor// give a h¢[ter type of repremitian of what 1 mean on our undertaking rower fae[Ir is a question- 

ac•uall> harfe/ing on le Mm Rep.Lrd'//4 the able thing. Ihere dre penple who gel away with powe 
second quemon kVA v: 1:W As far Rand un,leriak- faclorb of .5, ather, wilh 99 There should be no real 

ing is conrenled. of ma this 15 a hltoi ic/ lh][,g, we benefit [o either. 

Mr. C C. Lynch (Salisbury ] ite! ed the dicuss- Mnr. E. C. Lynch IS:111!,bury) tree tot die be- 
ion and said liking toe en / 

1 Ihink the unswer to this que/ion depends on want to keep ID wilh n n sel filure b> rhe end of your 
the circum„ances of Elle parricular „Ipply Cenduly half hour perod So I U nk un con:iumers we shol d 
for cansume,K with loads Lip lo perhaps 50'Vor kIA bc ra•her happie, 10 }uve an •negrated hall hour 
the thermal dem.ind meter would he quite suilable. meier rather [han 21 Iherm.Ll iype. Should one meter 
Bul 1 hate to think of the r¢Mult of Ihermal demand kW or k VA of cour„ the answer h. kVA does nflec[ 
meters being us¢J for Suppl,/ to undertakings of 50 more /Lcirately Mith der,1.Ind on Ille supplier and On 
Megawalts or more. Frist of al] Ihe suppliers gener,ely the u)/Numer'* sys/mi but we do get deann arl CaSCh 
come froni nwre than one EDUM You may have a and 1 Woukt like to melition Lhe elrcumslal,ce, of 

number of generators plus bulk supply fee und ] don t Sallsbury left whele thal would be very little adwn- 
think any acceptable accuracy could be obtulned dh tage in metoring Ihe bulk .pply in kVA r ilher Ihan 
a ihermal demand meter on ihit title sup 4.11 1, AW. A[ pre•ent Ihe billk qupply frarn (he Cemial Afrl 
also ra[her dangerous of us wha are con,uinerN to be can Power Corporati• i. based on a k W laritr. The 

obligaling thi, sort of thing tam * Arine how reason being of conae thai the 110kV system has a 
difficul[ it woilld he m W control wah u thermal very large capachance and herefore Ih© Power Corpo- 
demand meter With [he half hour indical,ne integra mon has :0 In./111 reaclor·: in a number / posltions 
tlng type of meter you have go! [i chdr,ge lo do borne- over ils system to ab,orb the excegs aracitance curr- 

thing. but 1 ihink le [hermal dimand meter would be ent on REA .Ny.Nten• and they· ars only too happv to 

a much more d,fricult trick in to getting I few extia Inve undz„akings like Sah,hury with a power factor 
kV out a, the demand tariff *liout payine for n. 4 posibly 95 or some[hing like thal. There would 

You do know when a period hegm, and when It cnd#. he no point in chareing us extra w corrce[ that power 
You can buy int¢,raling computor devices which will factor and then the Power Corporawon having to in. 

tell you of the amount of loud w be shed ir you mill exo reactors to absorb the current. 

The Preiden[ interpolated the question of By wyse van tuwnvoeging vel dle President die 
whether w.tag of kWA o:invraaetariewe of Kilowall-mak,i,num 

aanvraagtar'we op iaarlikse aan.aag of mak'imum 
"1:VA den•nd charpeg or kilowalt n,unnum de- a.invrnag h/„eer mnet word. 

m.ind charges shodd be hased on annual demand or 

maximum demand" 
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By way of expl,nation. Mr. F Stevens (Lady. Mnr. F Slevens ([ ad>sinitll) verduldellk dat, aI 
smith) advised /hat whllit Escom had Ineated :hal hocwcl Evkom aangedul het da[ 11ulle termie:,e meter- 
the> were using thermal for ··smaller" conqumers. [he le[|ings len opi,igle van .kleiner" verbrulken 'bruik 
rerm "Emaller" was mmparaive and related to con- die kerm ..kle,ner•· '/ relatiewe cen „ en up verbru,kers 
sumers abovc 8 or 12 megawam, bok// 8 af 12 me/watts van Ii>/passing is 

Mr K. Adams Cohanniburgl referred to the un. Mnr. K Adams Unhannesburg) verwvs w die 
favourable poshian of the user of an are furnace when ongunslige poslsie van dle verbruiker 9 'n boog 
chermal metering is adop[ed. oond gebruik wanneer termlese metertell,ng toe/pai 

word. 

Discussion took place concerning le /ractie / Voorts mnA //ar he•preking tilias oor die pro· 
'scom relating to manthlv or annual demand meter sedure wai Evkom ten opsigte van ma•ndellkse of 

ing charging laarliks' aanvrl ig:ariewe volg 

Ques,ion 2: 11 8 frequently found difficult to prag 2 : D.,ar word dikwels 110©i|Lkhe/ tinder 
adhere & a laid down mairtonance programme when und om by 'n vonrafneerge/ge iastandhouding·,pro 
checking u'!th livers¢.defin ke-min'mum-line delay re gram te hou waincer ret:s inel afhankl•ke ·pas/stelde 
lay: bocau e of [he demand for services el,mhere or tydsve.traging neN¢gaan word, vanwee die ¥ra,Ig n. 

commiNs... #I on new equlment dienize ed" of inwern/stelling't"be ']r nawe toe- 
Al,0 5 1 ouestionable Lf the rouline W.ling of rusting. Di[ va] ook te beiw>fe] of d Ll n<•ie is om 

i d.m.t. relaY, is neces,ary on the ground thil their hierdie re]0 9 gereeld I toei, i,unge,n hulle moont- 
reliabilic in se/ice might well equal [ha[ of kWH lik net so betrouhair as kw]1 -diensmelers 16. 

service meler• 

Is Ihere any methoj or scheme of relay inspecr- 15 da/1 enize metade / ikima vir de inspek„¢ 
ion and te£[ing which could be done by non-,reciaTist en loets,ng van /Il'S wat deur nie.deskundige per- 
staff concurrently with /T 4 Ming and withoul soncel ult#evaer kan v.ord yel>kly/ig mel bugrondso 
having to remove [he rel,y cover,9 urill *loeise on sonder um die bed/kkings van die 

reid'' af te haa]9 

Inuoduced by Mr. H T. Turner (Unrtal,1 Ing.le[ de,Ir Mnr. H T. Turner (Cnitali, 

Mr Turner opened d,Beussion on this queition Mir. Turner lei die hesprek.ne -r hier/•e rraae 
by referring ro ihe laboriou. task of removing rely in deur Ic veriys na die moeixame tank verbonde jan 
cover, for test purposes He asked for thoughls on d,K verw,derIng van die bedekkings van rele':, vir low 
the maner. doeleinde€ Hy ,ra ilie. i.inweN,ges om hui menings 

hie//ren) 10 Lug. 

The only view was expressed by Mr E. Trautman Die eni/ie reakw kam van Mn, E. Trautman 
([Is[court) who mid: (Eslcourt) wai ham vol.e ui[!aai · 

T wni,ld recommen/ an unRkilled man lo carry left in circuit and the hiriae conneeled to Ihe relay 
ou: can.lary mjeclion 5/ on relayx. They can be conaccotons rE he trip fuge. of coune. must be removed 

Ques,ion 12: Wilh [he increasing gravitv of the Vrnag ]Z : Met (!ie oug die tinemende ernstie- 
1/hour shork,ge i.ilii:,110/. what sleps can or shalild hal van dle arbed/ekon, wer suppe kan of be 
be taken h> the As.4/clanon. as a Natlonal body. <o hoiri du.Ir deur die Ver¢niging. as 'n land,wye lig 
encouirage the recruitment / profeS,ional and tech gum, gedoen Ee won] on, dic werwing von profess. 
nicil slaff into ihe Local Government service? lon,le an tegniese Fersoneet N die plaa/ike bestmir· 

die/1 aun ie moed/'1 

Int.·adticed by Mr K G Robson (East London). Ingelei deur Mnr. K. G. Robson (Oos.Londen), 

On this question. Mr. K. G Robson (East Lon- Mnr. K. G Robion (0,3-Londe/ irreek die vcr· 
don) addreised 1he meeling K follows : gader, ng soos volg onr hier,lie grjog toe : 
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May 1 be permitted just to Nugges, som, of my Local Governmen[ as offering a greal" "Mr,1-tion [O 

0/ugh™ aboui dhix palblem and / M in,=resling ila[ 1/ organisation like F,com. One of the thingh thai 
1 prepi,red thi, ques,ion 40.Tic mon/* /60 and find „ruek me rceentl> in endwavouring Lo attract stall and 
nov [ha[ it seems to he among 1 hz most topical and inne v eving people m the *61 complic lack of 
certainl, che i,i,Mt widelv discil·,i.el problem at every understanding & the career, thal Local Governmenl 
level with vanaus *lies 1 don't Intond /1 014¢uss offer lo engineers and techme·]ans lhe queslion 1% 

the qu=ion of salariet Why m il tllal Locul Govern- wluit dre we u. engineen doing about it? The image 
mcni / lindille it ./ e,tranial> 0Jfficull to allruel pro- of service M the Local GovernmenE bervice appear' fus,10,1,11 and lechria siaff'> 1 Ihink Lhat 1, can be to he very low. Whal 1 wal]Id like to see is pohitive smid lha[ one of the rea·.ons i. thut wc now have acilon from 6 Ass,/mion to rebuild ihe image of 
Escom. huge in coniparrion with even :he larges[ cleo- Nervic: 1,1 our underli,kin# among„ fulirc polelilial tricil under/long. as one of our mal]/ compe[:ors s[•flf and I hope sti,ne posinve sliggesllon• 0 be 
in ihe labelii market Aguin•l thiN we have to sell forthcoming flom lh© tloir at thls mecttng. 

Mr K. Adanis (lohannesburg, slressed 1hc m. Mr K Adami LJohunnesburg) 1,0 klem op die he- 
portanic of the salary factor in altrailing '[aff und lanerikheid van die salri/:ikler by A wei wing un 
indicated that + 211-rolind propoltionale increase in /J .Onect en spreek die mening 1,1 dal 'n ulgemene 
remunerai,on w,1,• nece'E,lry proporsionele verhoging van sularise ]Lid]0 „ 

Mr J J flarrie (Eden vale) Lhough: that reiliumer- Mnr J J Barri0 (Ed¢nvale) :b van mening & 
anon was not the only facier He Nuppoited Mr Rob· besoldiging nie de enly·,le fakt{>1 13 nie Hy steun 
win in ¢onindine [hat the A.M.E.[., •hould :irli•/9 Mnr Roh<on sc niein,10 da[ die V.M.E.O. lesame met 
pursue. along will, other organbions as•.ociated with under oreantsas. wai mei munisiele bedrywighede 
Municipal acivit>. the enen,iragenient o[ bilitati:e per le doen let. homself behoort te bewer om bevoegdc 
sonne! 00 join Municipal undertakines through a real Fer:,unce! aan Ie nioed'l; 0,11 by mul-/ c ond¢rne. 
istic and adequate camplign de,igned to exp][1]n (15/ 111]ngs aan te slum D,1 kan eadoen word deur middel 
oppor,unhies DITered hy Municipalitie• to huillible ian 'n real,Iliese en toercikende veldlog wat daurop 
slaff. gemik is om die geleenlhede wal dle munimpule dions 

ian ge,klkte personee: bled.le propageer 

Mr H T. Turner fllitali) referi'ed m the diffi Mnr II T Turner (U,i„[•Ii) verw>s no die prob 
Cull,ex broughl /nut by Ihe blanket grad]Jig :,76/,3 leme wai deur die omvillende gedadenng,kemas ver- 
llc ihought thal remuner.,tion was d ]I, L[Ile inlpol Donaak word 14 0 van mening dul b¢soldiging van 
tance pnniere belang I 

Mr E. Trall,man (Escourt) agreed (h:,1 the I / Mir. E. Tri,1,man (Escoual stem dat die grader. 
ing system caused diITiatie• He stres!,ed ihe re,dily ing!;kemi probleirle mecbring Hy ]0 klem op die fe.11 
of [he shortage of staiT of /1 gr:,des dul daar inderdaad in alle grade 'n tekit m person. 

cal begaan 

Mr A A Middllecote (5 A B S.) spoke of lhe Mnr. A A Middlecnte (5 A B S.) prant oor die 
imporlance of producing suff,clent lechnicium and noodcaak!11:heid /:,arvan om 'n genoegs:inle aantal 
not util•ing more highly qualified slaff to do w'ork te//i le produleer ec orn nic hoogs gekwn!,fiheerde 
that a technician coul underike He fell thai the Ile, sorle/] te *brulk vir werk w* deur tegnial geduen 
A.M.EU. shoi,11 concentrale on the problems of kan word me. Hy is dic menlng toegeduan dat die 
training of rechnician, as /1 /intribulion to the pri V.M.E.O.. as • b>drae tel die oplo.,Ing van die 
blern He al,O considered that recruitment to the problcom, op dle problcme verbonde wandieoplekling eng""ring profes•ion as a whole was a key to the v.ln Iegnic behoor, te lonsentreer Hy ix ook ,an men- 
problem. ing dat die oplossing van die problecm In dle,verwing 

w personcel vir die ingenieursbedryf ac 'n gehee 3 
0: I. is 

Mr D H Fraser (Durban, iupporied the lawl Mnr D H Fraser (Durban) steu n die laage 
contention of Mr Middlecote and als, urged ihat stening van Mor Middlecote en spoor pla•slike be- 
local authorities R realistic '[tention m salaries and slure aan am realistiese aandal aan dle salariqsc en /her benefi ts for staff. ander mordele van hui perweel te wy. 

Mr 1 1. Barnard (Brakpan) contended :hat Ihere Mnr H. Barnald IBrakpan) sprl=k die mening 
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m nor such a shortage of personnel a. wa' g.ne· uit dat daar nie so 'n groot lokon nan per,onee] ah 
ratly maintained but that aaitable personnel. in w./ algenweu dang©vocT vold me. dog dat dic beskik· 
general, was inefficien, and not prepared m do a ful] bare porsoncel oor dia algemeen onbevoes is en nic 
day's work. ber/d 5 0/1 1 volle dag be werk le lewer nle 

Mr F C. Unch (Salisbury) spoke of me prob- Mnr. E C. Lynch (9/isbury) perwys na die prob 
100. his Council had had in at:racting j,laff evcn on leme wai I Raad ondervind het om personeel le werf 
the promke of univergly bursarics - these in manY 101] 'py(c %/fs van belofies van heurse vir universi 
cases had been limply nlpred by more „tract.ve offers [Ore *iding-hierdle :unhiedinge . in hale gevalle 
from ihe commercal and indu//1 sectors cenvoudig 00/ref dcur meer 2/ntrellike *leenthede 

wat deur die handels· en nyworheidsseklore gebled is 

On the propor,al / Mr G. C Therin (Vander- Op voont' M IN G C Theron (Vande# 
hill/rk) this problem was referred to ihe Execuwa palk) word hier,lie probleem Vii Verdere opirede na 
Council for furiher action die Ui[voerende Raad wlf. 

Al this stage of ·he proceedings. Mr H. Hewitt. In ht... .tadium van die verrigiinge lewer Mnr 
C Fic.. r I. F.F. F. Illunl E.S . prescnied hi, paper 11. 11©will,C F.ns. FIEE,F Ilum.ES,sy refernal 
on ··An kernational Approach i Laniern Perform- oor "An [nwrnati'joil Approach to batern Perfol· 
ance··, as follows: -ce" soos votg : 

11, INTRODIJC'I ION minance rather thon iltinlinalion. SInce ihen. recom· 
indaim regarding iniall:mon, 1, reent years it has been apparent rhat the grumetry and Un- 
tern Britih light disiributnin hlave been bled Streellightine Code of Praclice #hould he / (in prov[/4 
adequate road surface lumin:inre al an viewed In tile 11/ht of the iniernalional recommendia- economic pric© 

t ·-a thi lance bem een *11 1 I we need and whilt we can bon< which are now mierging 
afford However. the d,Mign of individuil installations 

The linter,1 4pecificallon IS 1?88 / 1964 is 0,1 the basls of riwid Nurface huninance wu, then leo 
concerned wl,h many airecty of Street LItern desln complex. 
and construelion, but thls paper is con/med wh 

Unlit a few >ears ag», we have been talking only one. lunlem perform,ince. mainly Ilght Il,gr, bu· aboul roid Eurfuce BRIGHTNESS. Those concerned tion. Light disiribution wa, speclhed to en,ure ade 
with the tedinicalided lighting W know thal now- (].. install'lons when Codi of Practice recommen· 
#days we differentiate between the 1,21• sensatton / 62,1>n:i re//// lantern 1•ux. spacm' and brighi 
ness from 

it w a looking al .1 !,ph[ surfuee and inouning he•ght ele. were h,1!owed: means the light 
erniNxion from Ihe iurface, which we /1111, Iuminance of Nqueezing out pour light di.Inbutlon from xevere Luminanee. ineasured in 

price comp/,1 Ion, At thal lime eande],6 inve,ligatians per square metre were 

„ Whal Incj, Tise ku le Nensation & brightnes liow- made into the accur/ov of rhotometric methods. the 
ever. if e Ir¢ to consider road 'urface luminance we varlability of lanterns. und a review of current In- 
mu/ start by con<,dering the road itself Cern performunce. bul (here was inevilably An element 

or e/peri nentation m formutaling this parl of the In th= 1950'sthe Road Research Laboratory in 
Epecificarion After five years, the [ime / ripe for the U.K., measured the flill reftection characteri/ics 
rrview. We need also io look ahead to consider whe. of twenty.,I> different mad <urfaces und the average 
ther the wy.(, I is adequale for the full]re in piew of characteristics of a much larger number. This infor- 
the new lighi •ources Lhai have been devaoped. whose malion helped in form,diting the labl, of lk. C/e 
characieri,lic, are nor finalised. of I 963 but no :Illogi/ was made for the bl# d,/ 

erence in read fulfaces. In adwers¢ condilloi]% 
0 1MPOIrl'ANCE OF THE ROAD qURFACE Code suggened thai the 1*,Ing en/neer coul 

either 2052 more [han th¢ mininium recommended l•Int Britairt'x early leader,hlp in ihe development 'f 1 gh[ output. or a closer spacing, He had no streellighling golda technique .as mainly due le the work in this except one cla,ise, the 
rf J M Wakdram and /her members of the Expe/· last paramph of which 

reads: 
mental Pane! of the M O T. DepartincnIal Commiltee 
in Ihe renod 1935 1917. Tmplcmentalion of ihc Ir is economically unreasonable to recM,mend 
Report was n,ade possib]e by de,,elopmenls in lamps for general use a 8[andard / lighting which 
and elearicity supply bul the key step forward from would be adequate for surfaces which are both 
ihe Street Lighting Specification B.S.301. 1931. was minlely matt and extreme!>· dark. In such 
Ihe recognition of the imp,rtanes of road gurface lu· cases. the standard of light,ne required may need 
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lo he conEider.,bly in M/ss of 'he minimum / radical change is made, and in the meantime ihe 

values The min[mum recomn,en da,io n, of this detailed pro•ions / B S !788 coutd well he Lin 

Code will usually provide good mul.s on sur- proved. 
faceg which /Ne bright patches of moderate 

le,i!:,11· and whil h are not unduly dirk in colour d) APPRAINAL OF 8.4.1788 

H a chaice exists. it is better [0 •void the use 
Ligh, Airibullon was no eaby m specify In 

of dark-co'oured apgrega:es in the wearing coune 1963 -in addition m knowing what wa, waited. 11 
of ihe surface. 

m necessal zo know ha c mly it could be ach. 

eived, Taking into ice"'1 the 'ccuracy wilh which 
Th,5 Lick ./ quant,[ative guidance has oftin re- 

and intenst> can Te lneasured and what *Litild Mutted in no allmance heing made for Ihe angle road w. 
be a reasonJhle allowance for v.·iriahibly .. nuln' 

fuce refiectivity which has M efrcel. on our [igh,Ing. 
faclure /'ir/v. 1/ 01' road 1 of poor refiectance 'he road k 

less brieht How impon,/ & thi s ¥ To get Deneral 
i . In the LK t wo t,pes of Invier hemicphere light 

p/[ure we have cho·.en three of The surf uies meablued di.tribution were xpecified. cut·off and =m.elli-off. 

mdemil by Rold Research Laborion. ax reprexen[ the larter belne modified :lighil> when the light ]• 

ative of Bmish reads. from low pres,"e sod,un} limps. 

F r/ly. a /Iled asphal[ with precoald chippings Three regions or the liftlic di:,1„bution were spece 
fled Acording to a Road Research Labo:a:ory report of 

196 1.104 of Brilish /,id, in built-up areas gare af 11 ) Ihe heam peak in term, of the Kertical plane 
Ihis g,ade of texture. polar curve 1hrough the beam cenlre. [he 

Seuindly, a med]Ilm extend surface, a non. direclion of Ihi< plane and an an/$ ct)n•ral. 
skid rock asphall According to tile Rea,1 Research ling the el/41 of the beam. 
Laborator> report. 50% of British coad,; in built-up 
ared, were of [his (2) te/m. the repion direc[4 below the [untern. inclu. 

ding all directians al up to 30 from the 

Thirdly. a gr.Inile sulf:ice dreEdng. The Road downward ve/ical 
Rebearch Laboratory repor, est,mates thai 403, of 

Brile,h roads in built up areaq were of Ihis (3) texturc. the fic hack above the beam in term of 
Inlernmes in the vertical plane parallel Io 

+0" thls range •,f cnmmon surfaces (not very Ihe road axis. 

dark nor very 191" aol very g!08 or verY rough) 
and with a sem„/.0 f installation. the medium and 3.1 -Beam : As far /* Cle spec•fication of 1 he Beam 

rough surfuces neel respet:[,Uy 309. and 120% more is concerned, the light d,!,lribulion requirement:, or Ihe 

Ight than the 4 nnoolber qurface I order to achieve sper//aron were expce/ed m generall terms Which 
the wme road surface luminance. So. because of lack d„regarded the S,Ze, shape and luminance of ligh 
or guidance on road w/accs. rough roads often ap· sourIes If 'here were na Te'nelion' on lantern size 

pcar less bright• or comple#ily, any rea,on/ble light di/ribution muld 
be ach/ve,1 Bul with practical lanterns there arc 

Secundly, if ihe ,ame lirht distribution is used. limitations, Far "ance. only a linked re-dire"On or 
glare ininsitics wi!] increase a, more light B pro- Concenrralion of liphi In the transverse plane is ross- 
vided and •ub•eelively glare will be worse on le ible with king qoinces monuicd honzontally -for ex- 

med,uu, u·id rough ,/ faces hecause the conwasts arc ample the L P Sodium Lamps. Again to achmve 
greater ialisfactory con'rol u larger lanlern is required for the 

MBF/Ul lamp 11!Un would have been thaught econom· 
Now the luminance e uncepl of road surface as 

Ically possible *ome 20 war, ago On 11/ elher hand 
a b/,c quinlity in s•reet-lighting design ha• been 

with the new compaa high bnghtnesE lamps quie a 

pursued detivety in Europe and eliwhere· and :he small lantem coul be used - /„ could be inroler. Inlernation/1 Recoi,imendations for the lighting of 
ably ComplY with B.S 1788. Public Theroughtares are baNed on glaring und NIN il Publ•cation 

C.1 E. No. / by the *Bilighling Commitiee E-3.3 1 11 was as wel] thut the comp,[alion of B,5.178 6 
0 /*H / 1965 Its recommendationK are based did not wall for all ther; questions to be resolved, 
on provision of a dry Id SU,faer himmanre of a */ bec"" " was orgemb' needed a[ [he lime Haweier. 
depend ing on the road classiheation Many countrieK joday a more fundan,ental approach „ possible and 
have alread> rev sed their national codes on this ba/s. work has commenced in the l.K on ihe study of . 

ulhers •re collecting roud reileclivily data wilh a implicalions. 
view to basing a future code on thls system. 

3.2-0 -30 Zone Now as regards inlensilie, m di- 

Obvm.ly consideralion z necessary hefore such rections from ihe downward vertical up to 3(r in all 
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/irect onq of azinlih, 11 1, suggested [hat there 5 21 of [his in praclice 11 took place 111 Belford Rol/, u 

clear case for immedlate rela™ion of one of ihe main four-Lne one·w•y 'aff·ic route /* streare 

restr.tion• of traffic merge and reform The liphting 16 by /0 

wati MBF LI limps in sem nit-off lan[em al 30- ft 
1ntensi1le. n thus zone muju be not less than 0.3 

4 R Ifnte„„ty Rito) and nor greaer {han 1 7 IR for mounting height, in 50-fr sm,uered arrangement. The 

trial compri=d 12 lantern: all carefully 13]]olometered. emi -cut-off or 2 IR for cut off di:Iribullon. This hub 
Six had while patches on the howls which redued 

eiven no (rouble. An additional restriction waa added. 
(hc downward intensitia to camply with B S !788 however, (ha[ the m.,ximum 1/Cint> should not ex- 

ceed 70 per eent of the peak intensity, thi< ha,; ted Thc six beyond. where the downward inlensitie, 

ta diIT,ib with 19/0 renector lanterns for MBF,U reached 75: of the value of the peok give a noti„. 

[amp, and un#hlly white patches haw often been ably more uniforru „lad 1111·face Ilinlinance. However. 
applied to the bowk to reduce rhe downward light. we mui con,ider whether The same effect will occur 

The 08/0 i Ihought necessary because other- on lousher surfaces than this and will, a narrowei 

-i•,e the peak intemit> migh[ be only a little greater roadand ker spacing. 
th.m ihe· downward littensily. It was an auern' 10 Having shown praciially th. Ihe etteet of a 

Fulde the deRigner toward, a ·'flar bontomed" polar change 16 nouceable and henehal, we can rel> on 

curve. which had been des/able with pre.war road calculations m check 1 he efrecl In other. of (he muny 
surfaces and ]Inger sp,Icingsan altemp[ to prevent permuta/ons of road and installa/„/ A fairly com- 

gastage of lighl flux dile to pro*[Ing too much MIghT mon and iherefore important range of Con/!1105 „ 

down; /1,0 to improve the uniformity of road surface represented by the case shown in Fig ] The road 

lumirance by mlricting the road luminance under is [Om wide with lantern, at 1013 inounling heighl. 
the hntern. However. the location of [he bright patch. everhang 0 75/ and spacing 44% For simpt/ily eu[ 
al •een by a driver. depends on Ihe road Nurface re- eula[ions were made for one lypica! vew... 1.5m 
hetian characterklicE and usuall>. bul no[ always. above the md qurface. 3% from [he nean,de kerb 
occur& in front of the area directly below the lantern. and rum m back from a nearside lantern Thi. is 

. i e . towards the driver. known to give represcitative results. Also. we ure 

In sorne ca'es Lt need.g careful observatian consldering 10 one span only. in prnctice we would prob. 
Judge chis due to pers/ctive fore,horten,ny al the ably work on Two. The calcul:][Lon of road surface 

4 distances con/emed A[ 10-ft. mounting height the 0 luminance hah been made for the ce,]ITe points / the 
10 10= ione extends to 1741. from the poin[ below grid unils. for ihe ihree road surfaces and a range of 

the lantern. where:• the beginning of ihe bright patch light diaributions in 1 he downward directions 

ic oflen at about 5[ ft exiending from there tonard, Fig. 2 shows Ihe vertial plane [igh[ distribution 
(he observer Th,1, the restriction could act in ihe t] 5ed They are based on the /une / u 400 walt 

oppodre way from thal intended. MBF/O lantem wil the prnrm* vanations. 

In March, 1967. a trial was carried out with the Table 1. detailed /low. summarl» the calcu 

h/p of Leicester Corporaion to ast.ess the importance Ialed road surface luminance values 

Ralin c f Maxicum Intensity in 
Road Surface Lumi- Road Surface 0° !0 3( 70/, D Peak 1/wily 

ance (cd/•12) 
50% 70% 80% 90% 

Rolled Asphall with ave•age 1.35 1.43 147 1.50 
Precoated Chippings - maxlmum 235 2.35 2.35 2.37 

-minimum 0.29 0.35 0.37 0.39 
Ratio min.leverage 0,21 0.24 6.25 0 26 

Non.Skid Roek As average 0.92 1.00 1.05 1.09 

phalt - ma/mum 2 04 2.05 2,11 2.28 
0.20 0.26 0.29 0.31 

Ralin min./average 022 0.26 0.27 0.28 

Granile Surface -a,i¢rage 0.63 0.72 0.76 0.80 
- maximum 1.11 1.25 1,45 1.60 

- minimum 0.19 0.25 0.28 0.31 4 
Ralie min./average 0.30 0.35 0.37 0.38 
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TABLE [ The Americar, Cede, which 1 1140 used in Can- 
ada and Effeel moef on Road Surfac Saul Luminane America. This of Lln,Luitton requm a speci 

of fied Iniensi[ies in O [a 30 Zone averned i!]liminalion according 10 the 01/13]fica- 
lion of the road Light dum·ibut,on,; arc (12.250 Im lanterns on 101 elaba[.,tel> 

wide road, 8 16 molm[. ¢113.11]ed according lo their su,Lub]1]lv for di]Terent 
ing heighi. 44,1 spacing Polar =vA in verlie/ road widlhs and lantern arrany:emenix. Inten,itle, 
plane as shown in Fig 2) abM th¢ beam peal,ire le///d bul not se·.0,·ely, 

in fact, rebir/till 'f /1,1, e i. ihe pre!,ent code rate:, Fie .3 i, a diaeram of md Nurfuce lutninance, low in importance (Wr ;hout,1 lenlember ,hi based in geri. on simijar calcul/non<. jhow, that 11]/ dark eral Amer In pr,Le,Ice Is lo drive m head],0 Al:). A 
m is eprom The first lantern in the in.ultalion- Cod¢ re'[sion 14 currenll, al an "v.Ineed 51/4/ bul which is on the left. level with le stan of the area road Nurface reneclivity data i. being colle,led wilh for whi:h 11,¢ cal: u ,1[ion·: 9.ere d.ine Tlle caleula the inlentian / hi%1ng a [liture code on luminunce, 
tio[15 show phal for the m:inth niedrum and rough 
suffi,26. incre:ls],18 the downward :niens,[le• hr,ni.• The Br// C'nde wd•. the ha•,is of Auslralian up 
[he luminance of this dark area and make; New thu Zealand uni practice. and some willurly •imat 
formily hetter countries The A,Jktrill,al] Code lide, the Brl 

semi·¢01·oil' I.gh, dp.,ribunon inio high SCO and I 
13 - Run-back Zone: As regard< the conlrot of run- SCO. 1'0 former frir use :il soine,•11/t langer •pacin 
back above ihe beam. calcillalion, were mude for the where circum.lances pomiland Ionom> ix ne/w 
th: ee ro,id surfaces U.suming thal in each case the 
1.2 7 occurred / ihe South mean, 1110 ma•Mium und the Africa, Japan. F.041 Flimpean dlid sonia 

minimum elevalion alli,wed Middie bv BS Caw 788. colinlrieN, as well .. in ni„st We•#rn coun order :o 
ax„si Ihe glare condit,on, Iries which have codes ba.ed are produced un the [nle··natiorial Reiom 

throughout mindat]05. Th- C ihe range. Theo rillei,lalion' I F. Code wax intended us a hs 
were not 

conclusive. hui sub;/aive iud,emenk for National Codei. of iece,/ UK ind is hemming w,del> "drlpied 
installations Augge.1 /ill [he vp,tcificalion n this./ & 11!e run- 

back zone i. :ihoul righl fi,r ,·mooll, su/ace. bul leads The Inzernaliona] Recommind..lion, are sumniar- 
to ton much glare on rougher or darker suifices. iscd below 

(4) TOWARDS A NEW SPECIFICATION Class At ix for Moionuys. Rural Roads with 

Heavy Traffic and [jrban Throuehways and Bv. 
31 much Ihen for B S :188 h ha. sened 11, well l os For thee an i,ver.,ge of 2 ed liV ro.id Nurface 

fur some years. bul ][ *pecifies Ilph! dit„h,man re· ]urninance IN recommenderl. -111 very pood uniform· 
Mardje' of lamp ....ceristics :.114 new lamps il> and sir,clly re.hic·ed glare preferah'y lising cut-off 
Dow cmerying dIe no• amenable . can:rol in this wa [an[©rns 
The B.S.1 C :,innixiee hix. 1herefore conimen¢ed a 

Class re¥Jew Al ix kir Rural Rolds w I af the Clin,iderahle st)ecification and of +Irectlight,nE lecl, 
Traffic. (Rural Ro ul. with L]ght Truffic are nol re- nique penerally, takine .1/cizint of presen' practice, 
commended m he 1/) Class .42 event, practice and abo new approaches which have lieht,ng %11/uld pro- 
vide been I cd m' made. W'h.,1 follow# dr> mi/ surf.Lee lum nance. 4:11 surnmarises some uf iliese yood 
uniformliv definod a. m considerationE. dark area hall,Ing le'.S than 
40 1 of the average Cut.011 light distribution is pre. 

No quanI,lat]ve allowance is mide in the preen< ferred bu[ senli cut-ofT accepled. 
Br/.h Code for road •urface reilecrivili. which 

Class / for 1 [rban Prlnclpal local traffie mules 
swamps differences. e.g.. betwom Group Al and 

16 •11]ir 1,) CLe.4 42 but %,mi-cu[-off and cut-off Group A2 lighing and lead, to ·iggravallng gl.,le ell. lunl.·ms are equally prefurred. with ech on darker non·cut.off per Tougher gurl'aces. We mlph, well con. 
n,11[ed and conrrn] sider revision of or elan !¢s• stringe. our pr.ict,ce on Ihe b»„ 01 roid 

surfu:I luminance. laking inti, accomnt he Inlerna· Class HZ for Urban Secondary roads wilh Mcal 
t:onal Recommendalions Different melliods of insial- [raffic is s,m,1:,r bu[ :equircs only 0,5 :d m2 averape 
/ation des,en can be stud ed Pr:unce ·,hould be e,1- road luminance 

abhhed hard 0/ consle/ slandards of aver,ge 
Iuminance and diver·,it>, /Ih glare There control. are Ihw; three levels of aver,lge luminance 

increasing bv a factor of 2 from m ki the next The 
Apar[ from underdeveloped areas where traffic loweE[ of these compa•ch a/roxima:ely witt, an ear 

requiremeni :8 not difficum 1,1 meet and the econ. tier large[ for Brilish lighting-·at le:/1 02 fil over 
only cann./ affird more th.in ,imple bul robuht 1[In. most of [h, road surface. The nex! is ofien :lehe.red 
te- a• ton, ·.p®ing. modeen * [oule ligh•in• by modern Irm,h insialla[]on,$ on // road swfaces. 
practice „ in generi[ baird on one of three sysems : bul requires twice as much light an dark of rough 
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sudfaces. Moreover. rhese are service valuss. and pos- / de Boer ant Verrnculen's curveS, /,41 i over many 
. sibly 30% needs to be added in design lo a'law for yeas In Amer,/ praclice they would have heencom. 

deterioration before cleaning and rel:imping p•red 00 'he basis of U/'"OIl 'UiveS. 

The recommend,Ions also sugges! hoi:. the per- Fig 4 shows pairs of curves for a 400 wint 
iormance un be acheived bui are in a way prmis- M}h'U lanern. en :he lert for • Balist• SCO hght 
ional and may bc elaborated on line• already proposed distribu,ion on le right a C.1 E. eut-off light /./ 

bunion. The three typeq of Iight distribution. rhe cu[-0/ luse of the graphq p. road widls in 
metre# The mi c/·off and or/iniles non -cut.off can have their peak in are relative to road juninance 

ten,;ity direcion anywhere over ihe rang¢; indicaied Generally Ile h,er Ihe curve ihe grealer average 
Only the runback *ve the bear roud lumirance, md i[ I strict]/ 14 i.een that con. in /ncral [he 

Brit„h 
[rolled. lantern intensiues at th¢ horizonial and a[ 80 liri,duce. higher figures 10 

ihe <10/mward vertical. in directions along [he :oad Th curve. show again how Imi:h kiwer [he road 
in which a molons, maY be viewing a 1/niern. are Iliminance ]5 wilh the rougher ··urface;. Wilh Lher 
1 nmed :o a value of inten„ty ¢,pressed in :andclas Curves n k un•> 40'ghn,s•, not total relleciNilv. which 
per IDSO Im of lamp output. Far #= /le cm·. count'·. Bul ihi, approach applied to 1•internK Ulready 
dklribiltion can have not mare 'Min 10 0,1/1000 lamp in w.e. lanterns in cour.xe of developmeng und lantem 
In, al SO . For a 20,000 lm [amp the iniensity iii d,4 ["i a being cons[,lered b pOSS,ble means of 
th,·4 d,reclion 'num nol exceed 20 x 10 or ®0 ed Sim,· enNur,]16 thit ihe VarloUS crileria of good !:t™ettlht- 
larly ·he inten,ity al the horizonial mi„i nor exceed ing are met 
20 & [0 or 200 / for a 20.000 ]m [amp Bur whatever 

light Al mipm 1112 inlensity .it LI•e horizontal presen, we [he I,mir iry w decide earefully bc[/een 
must no, exczed 1.000 ed Group At. 42 and Al sundard. for .1 panicular 

/1/„ 10/12 /|„61 larcely Igniring .·onsiderable dilr 
11 is expe/1/ that a 1/ntern mawn ing heighz of crenceq in ihe Iwlere of me road and £ 3.urrounds 

8 or 10 metres will no-mally be u.ed. or 12 for wide Because of dilfurence' In road re<le...liv, indcnllcal]Y Toads 09 1·anterns of hiph lumen ou:put This in Vine grmlar in/:ill:mons give widely different road surf.ice 
With [he Taies[ table of the Brnish Ande, which lS luminance ...hes 
based on These same mounting heigh„ The maximum 

sracrng along the road Is given In iermi / be Sirl,/ he effectivenex of Un in//1/ion depends 
heights For the cut-off lighz di„ibunon spacing '0 ..ch In roud surtai·. luminance it •cems logic·al 
Nhould be noi le„ Ian 3 x mounting height, 11 fi„ Lhal * auld be the basic quanlily in wreethghting 
semi·cul·off and 4 x for non-cul·off. These compare plani:ing. H 'hix A accepted 1118 ne*t stefi is lo de 
with ihe Brilih Group Al where 1he gme apacine 8 whether we shout,1 aim for Ihe levil, of lumin· 
is used for Cul-01/ and a 'lighily grealer (4 x mounling an.·c of [he Iniernalion/1 Rec,knimen,1.ilion, For (he 
heigh[) for semi-cul-oiL Longer spacings b> 10% are 1.K Ihis would p/nt no dilhculty wilh L,uood" 
permitted for Group Al road 4urfaces. bul on dark. rough surface4 /w [1406 

Tn ing 1965 Lumben /nd S]mons indicated would undoubtedly he mo e expenblve and this 
a proces; alone /111, for el:15 work on Lhe re„,ion of of synth/ising ihe a thearetical 0/imum light distribu /0/1. 

cation 
M M nould give Ic h#hei, and ino,/ uniturni 
road qurface lummce Furlher work indIGH illit So far the I]ght listrtbulion fliciticalions /· 
the diffiaty with such a method, in poi.,ulaling cluded in B b.1788 have been zic·ceisful although re. 

the resnction, as regards what / pra..1 ical .ind eco· ]IN(allon of one reE,ric,Lon In the 0 10 30' zone is 
nonlic with the different I>·pcs of lighT ;ource h i, possible and desirable. However. for high brightness 
more u„ful m work wi[h pract,cal lanterns. com. Nource·· suc], fig ligh pre'-re indium lamps with a 

paring the perfarmance of one wilh another and grad- clear ouler bulb, Ihe con'rol of glarc M inadeqi- 
uallv evol·.ing [he hest for givcn condiam. 

The Brilish lighting engineer mishi conside• ad· 
Il i' probable Ihat the op[[mum will he difTeren, Diling the approach / the Internalional Rccommen 

for each type of light source and road xurface, bm E d/ions. W.Iliou[ Dece,Narilv changing 10 (he Contin 
i. not expecled to he lon Sharply defined. leaving ental cul-off light di/nbitnon. Ideally 11 should be 
mo„ for compromise for each [ype of light source p, sslk /or the inslallalion dimir 1/ chooce the 
Of course. much inure than 1119/ lighl di:triblition !, be:,1 di,inbutton for • parnell].1, road, instead of 
involved The aim should not be to get Th¢ muumum being limiied by u rigid spenfication As a compro· 
performance from ./. Imp lumens, bui kasi over· nme, illidie·, on oplinli·,allan of lighz dislribution. 
a[I Colt over the life of the instaltalion The path is taking full accoum of the nalure of road surfaces and 
long. involvinp collection of dala on mainionance cost. lamp and lamern char,Ineriques. should lead 10 1 

lanlern delerinralion, etc, but as a xtart on light fituaim in which ligh[ dIS:nbutions uied In Vilrious 
dist/buion two lanterns can be compared on the hasiq countries can be brought /ge//. 
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In making our re-,pprnisal. we sho/d recognise Ilever been hiv a&,e«ed The use of larger lamps. 
that exactlng distr,hmion specificatlon, would be less poss,bly of longi' life, may make for slmple 141,1 
nece&,ary 'f mate light were lised. praviding control dislribullons. and Ilierefore simple, lanternE. and call 

of glare is strictly maint,ined In the past the Brillsh far le,; freque* maintenance More light would not 

lecnique has been 5uccessful in '·making a 111[le light only make thinys easier for the road UAer - it would 

go a long way" but the irne co·•1 of /oing this has ahu make Oungs eisier for the .[reellighting designer. 

At ihe conclusion of ihe paper. Mr 11/wilt was Na anoll van aie referaat. word Mnr. 11:wilt 
sincerely [hailed for his coniribution and then que,- un harIc vir s> bydrae bedink en daurnil xord ge 

tions followed. kenthoid vir /rac *bicd, 

Mr, E. E. de Villiers asked: Mnr E. E de Wars (Rustenburg) m 

Had any success been anained in Britain to se- in the provision / roid 511/faces most suitable from 

cure the co·operation of the civil Mincenng sector [he pomt of view of lighting requiremenis. 

Mr. Hew replied : Mnr. Hewitt antwoord 

I am afrakl that we have been unsuccessful. Cer Iion-bkidd ng and good weuring characteristics. App 
lain attempts have been m ide hui we are told thai a·ently these do not go hand in hand with a good 
Ic most important requiremeni for a 11//ca :m £412d su/ace from ibe liehting poinr of view 

Mr O C Theron drew attention lo the fact that Mnr O. C. Theron (Vanderb,11/rk) vesig die 

the majorily of nuior roads in South Africa uilised Mandag duarop dat diar op die mecE[e hoofpalie in 

a pre- mix surface which appeared to differ cons•der· Suid-Afrika 'n vourafvermengde oppen'takle Behruik 
ably from those /u,traled in dides Xhown by Mr. Aord dul 54/baa, 0//sienllk /erskil van die wai op 

Hewii. He asked · die jkyfies wat deur Mi,r Hewitt verloon is. Hy vi 

Has Mr. Hewill any knowlidge of this pre-Inix surfuee ulied in Soulh Africa and probably elsewhere? 

Mr Hewiti regreited that he h* no experience Mnr Hew M antword dat hy M by spyt Been 

of th/ t/e of w/ace endervinAng m hierdie soort appen']ak[, bet nie 

Mr A. F. Turnhill (Vereemping) asked for Mr. Mnr, A. F Turnbull (Vereeniging) m Mnr. 

Hewiti's [houghrs on preference bel/cen high prosure Hewitt Ke inening in verband mer voorkeur of hae- 

mercury and high pressuce sodium lamps. druk-kwik of heedruk.Ild•rlumlampe. 

Mr. Hewitt replied · Mir Hewl„ aaniwoord 

These two Lm[/s have their rival suppor[ and ] others who arc impreved by the colour appearance 

think al the pre:ent time 11 i, ahnut a draw. There bul are not happ> about tile colour renderlng of thi 

are some people that are altracled by the coloul source con,pured #11 the colour rendering of 

appearance / h gh pressure codium. and Lhere are nlercury. 1 he lailer has mcit suppor[ in our count 

Mr. D. H. Fraser (Durban) aiked Mnr. D. H Fraser (Durban) ¥ra 

What factorq should be zaken into consideration I include I this ques,lon high speed arterial roadwuys 
ir, deciding whelher or not a road should be lit and or freeways. which are not withln urban area,? 

Mr. Hewitt replied : Mor Hewitt antwoord : d 
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On fre©ways. or motorwaysas we call iher,either •(undarl arc bein# adopled. 1 think on less important 
you Jight them properly or you don't them at all rial I her e have beri sugge,tions made in the past 
Our economy ar the momem docs noi Aw for ihe thai occusionaI lighting. that IS, 01 indicators ralher 
lighting of motor,;.ays throughout their length but 

than as mea,™ 01 lighting ihe road jurface. an be of 
slowly w¢ are beginning to light ihe sections of moior. volue. and a urban ia number / character. thal ls. where installalions of Ihis wm /8 are kind have 
4 ener [he cities. and herc we m adopting occurrcd a Kome years ago in England ln gener,1, they 
higher level ihan our present code. in other words. m condemned as belng rather liable to cuuse more 
that Ii*ing oulside [he pregent bounit, of the cods harm than good. 

h 

4! 

43 



SECOND DAY TWEEDE DAG 
Mr. H. T Turner (Imialn introduced Professor Mnr. II. T Turner (Umili) ski Piof D C. 

D. C Midgley Professor of 11>drautic Ingineering / Midgley, Profem n ]Ildroulicx¢ ligenieurswese :ian 
the Uniw/ly of ihe Witwalersrand. Johannexburg. die Universiten van die Wi,waler,rand. Johannesbutg 
who prescmed h& paper m'Walier - Ils Role in aan d/ vergatering voor. en Prof. Mid@ley lewer sy 
Soul Africal Power Supplies- roferan oor "Waler- t[5 role in South Africa's Power 

Supplie•" 

Al the conclusion. The President [hanked Prof. Hierna bedank die Presidern Prof, Midgle> pir 
Mid-ley for his comprehensive paper and discumon sy imvalinde r/criat. *at gevolg word deur besprek 
followed. wiih contribu[Lons b) Mehsrs E B Marni ing woraan Mnre E B. Martin {Johannolurg). E. E. 
(Johanmburgl, E E. de Villiers (Rusknbur/. R W. de Vll]Jers ,Rustenburg), R. W. Barzon (Welkom]. C. 
Barton [WelkGnG C. E. R Langford (Johannesburgl E R. Langfurd (Johannesburt en J A. Loubser,Kim 
and J A Loubser (Kimberley) bertey: decticurn 

Al ihis stage. 1he niecting proccedcd with Ihe lit hierdie stailium gaan die vergadering vaort 
cons,dcration of Que/ion 6 of The Members' Forum mel d,e norweging van Vrnag 6 van die Leda·fan, m 
Oue lions se.ae. 

Question 6: Interpretation of ceriain sections of Imag 6: Die verlolking van sekere klon„lie, 
ih¢ Futories Ae[ given by Mr, Wannenbur@ al ihe w die Fabnekiwer, soos deur Mnr. Wannenburg by 
Unnali Convention including reference to Department die Umiali·kinvende uiteeng,fir, met inbegrip van •n 
of Labour circular. perwysine na die om,endbrief van die Departemeni 

Arbcid, 

Introduced by Mr. C Lombard (Germiston) Ingelei deur Mnr. C. Lombard (Geriniston) 

Mr. Lombard said : Mi. Lumbard / 

At the las[ convention Mr. Wannenbur# prescned factory. in 0[her words such a factory i, not supplied 
a %hort paper on le interpreiation ot certain <ections from a d/iribution line 
of Ihc Faciories ,nd Building Workerx Act. *he Flee- The next question concem the rainting of pole·. 
trul Wiremen Id Coninctor Aci and ihe regula and repldcmen: of vallighting lamps. At Umi:,11 
tions framed under these Acts Ilink we all agree Mr W menbuirg al,0 dealt with Ihe painlmg of street. 
thai thi. paper and Ihe notes which were •ubscquendy light,ng pole, carrying live electrical conductorg Sub 
published in Volume 2 of the Ba/ings have been sequently letten were Mt by [he Depariment of 
of great value In mun,clpal electr,cal eng,[ne•rq Labour m wh municipali=s udigine them ihal 

The firs[ pkin of ·he paper dealt i,ith the inspec- exemption from ihe provj'ions of Regulations a]{1 ) 
Iion of -ring work n, ractory /Mnises ind according and (2), had been granted for persons /her than 
to Mr. WannenburA intorprcuition, where a faciory is compe'ent per.ons to render the followinp service, 
+upplied [hrough a iran.former :he supplier is n. subject to cer·tain conditions : 
required / inspect an,1 le' the wiring, in'.illatiens 1. Replacenlent of supply authority'* fuses on 
before / ean be connecied [o [he supply, On ihe 0[her consumer's premises. 
hand in :he :21,0 of a small factory quch A a laindry, 
dry cleaning conern. and No on. wpplied fram a dk 2. Replacement of supply authorily. fuse,; on 
[riburon Jine. th: supplie, has in inspect test and cons,imen overhead Rervicet connected to the 

overhead ra.s the installa[ion prior /0 the latter being connected dis[ribwion system. 
to [he suppt>. The question nOw 13. whal 1, the po„ 1 Disconneclion und reconncewn / a consum- 
tion //rding the in/eclion and lestine of the whing 6 W ply hy removing or replacine eilher or 
instalialions in a faclorY supplied direct from a com borh / Ihe above type of fuse' 
munal subst/,ion. Such a q,hilarion generall> :.erve, 

4. 
a cahle conneclion is Replacement of two or even more factories und lamps in greetlighting fillings 

uken direct from [he •ub·.1£,non to each individual 5 Read,ng of electricily mciers for certai, type, 
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of consumers, A further requiremen, 8 Ihat the names of the 
instruelors and their qualification, be filed with [he 

6 Pain.ing of distribution patch. Divirinnal In,pectar of Lubour In practice it v.ill be 

' FOP[>se to /9/tine m Y /emarks and quaions extremely d.f'cul·• 10 /8.4/n a p.'lcular insiruclor to 

to the painting of poles and replacement of iamph in a pole painter or lampman for a period of 3 monihs 

streettighiing fittings al a time due I /uff changes. leave periods, exigen- 
cics of the smice. difference in waiking hours, etc 

In ihe first Flilce. according k> The Iener. persons 11 shou!.1 1150 be borne m mind 1hal pole painter, 
other than competen[ persons are inter alia. required and lampmen are inclined to move around fram one 
to be gh,en instniction by and (b) under the /0/Mant 

Job to anolher and h would entail a coniderable fin· 
4„pervision of a competent person for ihe period of anclal loss to .1 local a/harity if queh a per,on we/ 
nol less Ihan 3 months. lis means in effec[* if my to resign snan after compleling the initruction period 
interpretalion k correct. thal an artisan will have to For th=se reatons. it wmild be / intereg in member, 
accompan> a pnle pal,Her or lampman al all mm. to know if it would not h' pnssible to how a mire 
during the three momhs Instruction period. 41>3/ Fra/kal approach to thLS problem from the fact th,a[ artisans are in shon Kipply and 

than ii „ therefore 1/poeible to make [he Nervice, ot A furlher point A *hat some pole painiers now 

an artisan available to such person for such a period of huve many years of experience painting pates lind I 
:ime. the d would be prohibilix. Rhermure. it think [he hame would apply 10 1 lampman and is 

is submitted that after the fin[ tWO or three days k i: really nece„ary thal thev should now receive a 

wo,Ad merely be a waste / the irlisan'' linne. further 3 months ingruction? 

Mr. J G Wannenburg (Department of Labour) Mir. J. G. Wannenburg (Dep,rtement Van Ar- 

replied : beid) antwoord 

(It is regrelted Ihit the recording of the Lonlri (Tot ons 01 bandopname un Mnr Wannenburg 
bution by Mr Wannenburg failed. Arrangements are se tociprailk nie gestald nic Reelings word nou ge- 
being nlade for Mr Wannenburg to clarify question• tref dat Mir Walmenhi,4 verdere .Fac wal am him 
further submitted to him / writing prior lottie 1971 ee,le] is, #rifte],k fal beantwaord voor die 197]- 
Con,emion and thei will be contained in Valume 2 Konvensie. 1 lierdi ar,turoorde sal m Dee] 2 Viln die 
of the 597 1 Proce/ln@s.) Verriglinge vir )971 verskyn.) 

Mr P 1 Aoles (Roodepoort) Npoke of a serious Mar. P. J. Antes (Roodepoor[) pram oor 'n ern- 
cat of contravention with which he had had to de/1 st</ geval vn oonedng waarniee hy te doen hct, 
and ako en the problems relaling 10 The replacement sowel as oor die prohteme verbonde aan die vervang· 
d streer lamps. ing van Slruatlampe. 

Mr. J K w Ah[ftel (Springs) iked. in the Mnr J. K Ion Ahlten (SpringE) m of die 
cage of a mall fic,ory, whelher the Inspector of Inspek,eur w Milincne. in die geval van n klein 
Machinery would advise the name af the responsible fahriek, die naam van die verantwoordelike persoon 
person, %1 bckend maak. 

In his reply, Mr Wannenburs (Dept of Labour) In a antwoord Me] Mnr J G. Wannenburg (Dc 
made it clear that, if any perqon 4hould be killed in partement van Arbe,d) dit duidelik dal, indien n per- 
a faciory as a result of bad wiring which had not m in n fabriek gedood m word as yevolg van 
been inspected in terms of the provilon, he hud re- swak bedrading.werk wat nie Ingevoll© die bepalinge 
iterated earlier in this dieuaion. Ihere would no res· waa/a hy vrocer in die hesprekine verwy, het. ge- 
ponsibil/y on the Inunkipality Or the municipal inspekleer 1 nie. diar gcen veran,woordelikheid 0/ 
electrieul engincer. Referring to wiring undertaken by dic mun/parnell or die munisipale clektrotegniesc in· 
olhers t!,an those in possession of a licence, he pointed Menieur xal rus nie. Met ver·w ysing na bed rad mgswerk 
M that it made no difference wherher the persoo res· d deur iemand anders as ·n yelisensie:rde persoon 
pon/M had any degrees in e!*trical engineenng Or onderneem word. wy, hy daurop dal dil geen verskl] 
was a pure ammur An unlicensed person could not maak of die veruniwoordelike Fersoon 'Wadvol grade 
curry out the work in die elekiroteen,exe inucrieii,Kwese het don wet of h, 

'n gewon. amateur " nic. 'n On@clisen//irde persoon 
mag nie die werk litvoer nic. 

A general discussion on preblems relating & the Iliempn algemene bespreking van problcme wa[ 
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m/Ners under discussion took place. in which Mr. E me[ die sake onder oarweging mband hou. aan welke 
A. M:William (Prcloria). Mr E. E. de Villiers (Rus- bespreking Mny F. A. M¢William {Preloria), Mor. 
tenburg). Mr. A. F Tumbull ilereeniginp). Mr. D E. E. dc Villiers (Rustenburgm. Mnr A F. Turnbill 
H. Fraser {Durban). Mr F Steven, (Ladysmin« Mr (Verecniging). Mnr D G. Fraser (Durban), Mor F. 
1, C Waddy {Pic:lermarieburg) and Mr. C Lombard Sivens (Ladysmith), Mr,r J. C. Wadd, (Pletermantz. 
(Gerri imon) took part burg} en Mnk. C. Lombard (Gerri ifin) deelneem 

Queslion 11: 1, the time granted by Munici•li Vraag 11 : 1, die [ydperk wat deur Munihpall 
tics forienderers lo submit [enders for elatric cables teic aan tenderaars zoe/laal wor,i vir die indiening 
a[Wa>N reaionable.' w Inders al,>·d billik? 

B introducing [he question on hehalf of the Toe hy dia vraag namens die Veremging van 

Cable Makers Association of Sollth Africa. Mr. D labelvervaardipers van Suid.Afril:a LAel. / Mnr D 
G. Sulherland (Reiermari[/burg) Faid : 0. Su[herland (Piere: mar/zburg) 

I link the answer to the quevion ninst belia guvernment depariments and Escom. On ihe point of 
The 1]me given lo ux i' nol alway; ie.,gonable Ob rayment <x- deposib on lenders. I th:nk thai ihe mei 

viously 11 take, [ime for the Elecrricity Dep.irtI,lent': bers of our A,10¢[ation be tre=d as responsible man- 
to prepare their own documents and I [hink 8.,i h.i, „facieren and The paynism of tender derats should 
ing done thal, the closing dale for te/m z orlen he 4„,ed M this coul<t be done. this would co•er 

2/[ermined by the da:c of the next me/ing or the about nine,y percent of lie manufacturing capacity in 

Elcelricity Commnice M the Council From our point . counin and ii wo,•ld •ave much [ime Aliernatively 
of kiew, however, [here are undimbledly occas,ons ihey could bc sent to our secretaries who •ould be 
when we have ini,UIL=Jint time to do the bib proper'ly wi,ling to /[ a' a clean/point. Turning now Lo ihe 
and if wa gl juM consider the =quence of events q uest.on of con/tions of purohime. me niembers 
liding up to the lodging of a tender. Thi·, u•lldlly will recall tha[ in 1959 a wgpestion wa• put forward 
slar: i with the publication in the Press of the tender tbal bundard condmons be devised but for sonic red- 
nouce. Usually M notice appean rn o Mad paper son or other nolhing [ranspired. We have had the 
und with (he be,[ will in the world k is impractical,le S.A.BS. for a long time now and we have siandard 
I pick up rhe,0 notices as gon as the> appe,r. go we Teciliallions and Nurely the time has come when Ihe 

have to rely very largely on the apents which produe standaid specification• could & accepted as being 
this son of tonder, p.qrlici,Tily those relating to tar adequale and correct for most of Ihe liser, of elecric 
away places Then we are required m apply fur the c,ible in the counlry I wot,[d ag iln pilt a plea forward 
tender document% and In some cases H tender derolil thal members should confine their reguircmen, 10 

is required. so that rules rut Ihe applicanon fo, [he si.rndard Spe.1]fiea(10,1• as Mued by the Bureau where 
documents bv ter:phone 01 hy lelegran, :„ it mus, be there „ a specification available for the paricular 
4,11[ by posi. Then k is the lime taken for the docu- type of able required i I think 95% of 1hs cables 
ments to come by poi to aur hea//ariers and mn called for are cove,/ hy ihese specifical,ans One 

for[Unately, Ihe pos,al seniceR we find .ery ull,eliable other paint is the reqi"remen[ freque'lly ruit to Th 

nowadays and i may take 2. long lix five days for t. fill up fully delailed lechnical schedules 1 don'I 
documents [0 ralch us. Hav·ng rece,ied the docu- think // tender·, are very of[en adjudiacted on the 
nient,. [hose then have lo be studied and quite a 1»k of [hese schedules They are usually ad/dicated 
number of them are rime invol#ed F/ther, th,/ on hal M price and ilellvery. So 1 suggeit thal the,e 

differences n condainns of lender between nio·.1 are wially unnecessar> at Ihe time of tender,ng. The. 

unicipulikies sa [hat ii ix essemial that ihese docu· Micces'ful tenderer would 1/ due course be required 
ents be scrul,nised ex[reme], 

6-93S carefully by respons to provide 'hese par['culur'. Thut again /0,111 Qi'e 

le people. Neit, the pric= have lo be worked out, a con„derable amount of time and labour. N final 
schedules have m be filled up In draft then /yped com- plea Ihal while we do appreciate Ihat the induir, 1 

plele with c.vering leller' So you con see that quite pap;ing through u transitional stage with the c'Inline 
a !01 of lime M nece'.Mary in the preparation of a of copper conductir' to aluminium, from paper rn. 
ender and. of cour„. staff are 0 always walling for sulation to synth/ks. etc„ neverthele«. could not 
lenders to arrive. We would like to sugeest that con- purchasers be persuaded not lo /1: for [o/ man, alter· 
sider/ion be given to the auton-tic sending & tender lives. as ths makes the work far more oneroux thin 
documents /0 our member,; jur,1 9% is done by all it need be 

Mr. i I. T. Turner ,[Imia! 3 Ihanked Mr Suther. Mnr H T. Turner (Imtali) bedank Mnr. Sullier 
land for the tactbil manner iii whwh he had gubmilied land vir die laktvolle w'we waarop h> die Kabelver· 
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ihe :a·.e & the Cable Manufacurcrs. lie fel[ that vaardige.s se sank geswi hi. H) 5/cek de mening 
with :he possible excepnon of standardisazion 0 /11 dat, mel die moontlike 11itsandering van dies Mt,in. 

Ibles, Ihe othel' points were for each and every muni- dardiscring In kabcls. die ander punie wat oppehaal 
cipalily 1/ decide upon, is. sake is waaroor elke munlpameit afsonderlit 

moct besluit 

In reply to Mr J. C Waddy (Pic„rmantiburg) ]I, an[-)ord op 'n iraag van Mar J C W.Mt, 
•uiherland indicated th/ it was impossible to (Piezermari/burg} d Mnr Sutherland Jul dit a 

clf> a rea•nable Ime as geographical situation moondik is om 'n redelike tydrerk te •pesifiseer, u•Ii 7/4£ me /own and Ihe ca//lexity of the documenb ges,en dic Beogiali/, liggine van die darp en m in 

re factor which had to be considered in individual gewlkke!held van die //imente faktore n wal 1,1 

cases, indiwiduele gevalle in .Lanmerking geneem milet »u/. 

rn eply 10 Mr K. G. Robson (East Landoni 4 0/woard or 'n ¥raap van Mnr K G Robwn 
Mr Sutherland saled tha no[ withstandine the fact {Oos.Londen) 4 Mir. Sutherland dal. alhoewel *, 
that ihere were sciral ageni of Parlicular man,- in sommige >entra verskele agente vm een besondere 
faciurers in some cer,Ires. Me set of diuments ·.ent verva ardige r mag wees, dit genoeggaam bul weeB Din 

ta le head oiLce would be sufficient een /01 dokumenle aan die betrokke ver,durd,ger be 

hoofkantoor te 811]ur 

Mr W N. Randall (Johannesburg) sa# that in Mnr. W N. Randell aohanne,burg) 4 dal In. 
divid„:11 municipalines or the A.M.r.U were always diwiduele muni*ititeire of die V M.EO. self [c 

welcome 1/ have *cussions with the Cable Maw iniger id welkorn li arn ilimesprekinge me, die 
facturers Asociation to work oUt details in particular Vorenieing van Kabelverviwirdigers te wer leneinde 
of the distribu[Lon of lender documells. besonderhede uit le vierk. in die be:,Onder met be- 

trekking toi die verspreirting van [enderd„kumenle. 

Mr A A Mkidlecote [SABS.) commended Mr Mor. A A. Middlecole (S A B S.> prys Mnr 
Sutherland·s pled ,ls an earnest effort lo promote Ille Suther *d se pl:doo, aan as n eerlike poging om 

productivit, of the counlry. He cum:inued die produlliwileit van die land te bevo/er. Hy /un 
vooM deur te se : 

I would like to su„s the need for each munici. encouraged and rherefor I think thai you should take 
p.lity '0 honour ihe aercement of orderine ac rip" thiR matter seriou84 and refer it back to your execu. 

ously as pos sible to landard SICIfiCationi in S A. 1 jve Finally, I must warn you that Ihe cable indu•try This is not always done. The governinent appreciates 8 in for an even It=e difficult year than Mr. Suther. this and has in trls:nd issued a dire Ctive [hat local a 

o;Ler land implied Over the orilie. should f. 11OW· these sta ndard, in nat year they will be (hang- 
to increa se the productlit). In addlon 1/ this an, ing over ,0 the metric miern and Ihis is going to bc 

form of siandard approaches are something to he an additional difficulty imposed On Ille Industl. 

In rep[v Lo a qu cstion by Mr E. E. de Villiers Mor Sutherland antwoord soos 81% op 'n vral 
[Rustenburip. M r Sutherland said: van Mar E. E. de Villiers (Ruslenhurg) 

ocialion has adopted „andard conditions m being. but we accept the n,unicipal,lies' lender 
of a e which we u se m our normal commerctal hust. cond,tlon, 8, over.„ding 11 ther depart too much 
ness with the gold mina. wilh cuslomer, Auch as from nur ov·n cond,(ium. we usually draw •ttention 
Iscor. big ind ust„,1 undertakings rhat are coming to thep in our covering letters 

Referrin g bac k to Mr Robson's query, he stated : Met verdere verwysing na Mnr Robson / hy : 

··thal a period of three week< is reasonable. but pered would be acceplabler 
In case, where the lender is a simple one. thorter 

Mr P. J Botes (Roodepoorl) and Mr A H L. Mnnr P. J Botes (Roodepoort) en Mnr A. H L. 
Fortman (Boksburg} cls£, con,rihuted to Ihis discutsion For[man (Rok,burg) lewer ook bydraes tot hierdie 

be•preking 
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The meeing nex[ proceeded to ¢On.ider the re· Dle vergadering gaan hierna wrt mel die oor· 

pons of subcommlecy and represeniativeq which wegjng w die verslac van die #komitees en ver- 

were pub[Did in Volume C L ) / ihe 1970 Proceedings tecnwoordigen wai in Vmarni m van die Verrigunge 
1 1970 gepubli=r is. 

Con[ributing To discu':sion on le repori, Mi A In sy bydrae tot dle bespreking 001 die verslae 
A. Middlecole ISA BS.) referred to the complejely verwi Mir A. A Middle:{>te {S.A. B.S J na die heel 
new approach / che whole quuion / Ihe wiring temal nuic benadering tot die hele kwe.I an he- 

regulation' whuch •aR being initiated. He al. inen dragIng!.regulaqie,4 v.al tan,; gevalg ,;4,}rd. 1,1„ meld 
tioned [haI in the inernational field it was antic,paled ook d/. op interna,ionale v[: k. daar vernie word 
6 he would be taking over ihe chairman,hip of dal hy dic voockilterskap van di Interna+nale KI- 
Ihe Internationil Committee on Winng of Buitdin,s mitee vir die nedraging van Gehoue s 01 oomeem 
In the fiekl of earth leakage prolectinn, Snuth Africa Wal beskerming teen aardlekke beiref, he, Suid-Afrika 
m ¥cry advanced and research was con/nuing bajo vcr gewirfler, ler»1 ,!w nog met navorsing 

voortgeguan word. 

At [his 9[age Mr P J. Boles <Roodepoori) said : In hierdic Midium / Mnr P. J notes (Roode 
port) 

Ek wil e praal oor die /·Dorgaande vers/ae nie. & klassieke g.eval daar van '·ro/ine te,ting cif re 
Wa[ ek nou wi! 80. 1 wat ek reel genacm liel by 11>5". Die Afrikaam vertaling daarvan verskyn 0r 
die Lmull kingres oar die ckending van Atrikains die rocte te toe[q" nk dink hier is heelwa[ fout, 
en ck bly by my standpun[, nt dar ek voel dit lets hierso. Akiue'e. hoe dil /spel is. woon¢rwn 
H in Eng¢Is gelewer is. net in En'els in on' boeke 

·'menlvuldipe"· al hierdie problenie. Kan arI nia lia- 
*1 Foorkom. Los hierdie vertallng van FngeN n 1 

Afrikaan!.. Am /11 dan nodig is om Afrikianse wers waar lets m Ingels gejewer is. dit ,n stukke Eng/s 
Wei 'n Engek te ver[.wil, laa[ uns du d[,en, b nie? Ek dink mem Afrika,196pnkende Is En· 

inuar ils u 

nou kyk na h/rdie lede.forum. hierdie Afrikaans M /J maing. M.ar die referale :n Afrikaans. kan ons 

hier I#. On·. mt hyvonrheeld hlerdie wang nuninier 2. hul]/ „aar net in Eng:15 veriaal nie·) 

Mr Turner IL'mtali) introdilced Mr D Hol of Mnr Turner (Unitah) gel Mnr D. Hogg van die 
the Radio Re·.earch Statian al Harlebe/thick who Radio-navor,;ingst.i·¤0 ie Harwbe¢hhoek aan die w 

pieziled a paper and shles on -Arpect, af Space padering voor en laasgenocm,le dra 'n referan, me[ 

Research" Al le conchudon of this he was SU/Ubly skyfi" MeiiluN,reer. m .,Aspekle van Ruimienavor 
Ihanked by the Presidenl •ing" voor NI,1 afloop hienan word hy ap gepaite 

wyse dcur die Pres/ent bedank. 

Reverling 10 Members Forum. Question 10 was Om [ot die [ede-forum ing i keer. word Vrnug 
iniroduced by Mr D C. Austen. 10 dew Mnr D. C Aus[en inge:ei. 

Que,lion 111: Cross-]inked Poly.Iylene ob'05 ¥MR 111: Kruis/honde Poli.ctikenkabel 

Mr Austin said · 

Mnr Almen .6 

Perh/p, I xhould open this discul.slon by e:•plain- relevision. te]:cummunication' etc.. pobethylene haR 
ing thai XPE {cross-linked polye,hilene). PEX (as iL been uscd for nearly 30 years. and in fact radar during 
6 commor€> known in the Republia and VPE (vul- th¢ early stage,of the 2/ World war was only pns. 
caniable p,ilve,1,[ene) all are synonymous, For the dble k.1,1/ of the advent ol dis remarkable die· 

purpose of thii, talk. we will refer to il as VPE. lectril·. 

It hai long heen rec.gnised tlia( i•alyet]•>leni· Acknowledging poberhylenA inherent low soft- 
(Nom/imeN reforred [o as paly,hene), had fant:imie Cning poil,1. hclent,hts set aboul to chunue its physical 
diekilric properties coupled wilh e,<ellent n];chani Iructure from a thermopla/Ic 0., a product that Can 

Cal jirength. but ihe problern h.,her[o war, ics col'wa. 1,0 re,oficned h, the application af heat) to a th„In· 
miely how me][ing point and the power cable indux. u Cone which becomes an infusahle mas& and can· 
iry for 1 his rea„,n were hegilint lo use this moterial nol be resofienedl. Thls Ihe> achieved by adding a 
Of couk, for high frequency operaL,OnN. sue·h „ di¢umyl pernxide radical to the polyethylene chemical 
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slructure which addlion when 4//ted to le,ilper/- In Japan X linked poly/thylene cable, ham been 
t.]res abo.e 300F cause' molecular structure to ./. performing satisfactarily "ince 1 460 ferne (en years. link. thereby producing a product with a very lArge and there they have gone up to WIll.,g e• as high $ 
n•olecule of conlple€ foin' Tll,4 operahon changed 110 kV. 
poly/hylene to VPC, bringing wilh / excellen, phy.. 
cal and ln Sw izer[:ind !0 k V electric,1 propertieN. combined with cables 

certain have operated under 

[hermosel chaniclerts#, ind consequent!> Ilher cxtraord,narily se.ere condition'. /'h lempeN[ures 
operating [emperatures Stre• crack ing associated parylne fram 50 lo +40 C with exposure to extreme- 

with ly strong Ultra certam 2„des of polyethy\ene Vinlet uys 70 kV induaal feede, were now com· 

plelely cables overcome, and VPF's increased Llbrusion h/ve been Incontnuous use for over Hyears 
res,Mance coupled wilh its phenomenal water rewt- In Canada :4]mos, all secon,lary distribution and 
anee made it fuitable for priniary ing,lati/n In Aingle house wiring cable·.. 15 kl 6/ V is m VPE. und 
and multicore high vokage cables without the neces.i 

ty of a jacket or sheath In USA the growth pallern „ 809 n the over„ 

a|| picture. 1.e hotise wiring rigli up to Trunsmi„Kin 
Much has heen written and Na d for and against line projects with the mlor growth in sub tran,m„- 

PPE in power cables. and we feel (hal the appar'g mion cables fr- 23 0 138 Ky. 
reluctance to adopt a relatively new mulerinl in high 

11 takes power //hIe inx„I 11]On „ due (0 Lwo something like 10 years from ihe advent maJOr re„on. 
of a new material fur H to reach full predumon as 

{i) Praven abilily of existing inbulalion over a cable inmator and this is true of VFE. Toduy 
long periods- e e Impregnaled pilper le:id HV cable this mawrial hai been [horoughly reseurched and hw• 
was in[rod u¢ed over 70 years ago. and largel) replaced BR, /nd Ill, and has hagicalix 

mi,>ted in stal,JI„ing Inon/facturing costs. 
(b despite PreJudice b> the end user to #/ch 1/ an- gener:11 Intlalionary /unditions. According ti, state· 

0[her praduct due In Tack of knov:.!edge of Llie pruduCI lic, VP[ will be wied »Drld wide in abox 80% of Il,elf. ani! ticanl in founalion on Tuit how it will per- call„ up to 1 10 kV in obout 5 years time. 
iorm tn xer,•cl 

What are the ail'.antage. 01 VPE cable, ·' 
Lels take lh¢ case of pvc for house-wiring 

some fa} 
18 

Better years dielectric 
ago: pro"en abilily of VIR m •ier.,Ce streligth than mwing 

did not huh the adwance of perh:ips the [in,L ins/]alin. mateii.ils synthe 
Ue ins/]alion m be ubed commercia[1*. but Uns ad (b) Better roer factor. 
unic waG camparaliveiy dow. de.le strenuous 
efforts hv Incal whle m.inlifacturers <c) Belier mech:,[lic/1 lo penuade end ,(rer,Eth 
•3 12 change Mer to a bener and lower + (01 Betrer chemical registance. 
producT Thi de<pile the fact Ihit the Germans hid 
succes/ully used Better thern]41 P c. during and after the (e) 2nd res],lance 

Wor:d W•ir--some 8 10 10 years pr•or to its Intro- (f) Smaller cabic diamelds, 
duction to th, nurke: Today it „ u differen[ story. 
and p v.c. has (stablibhei[ itilf to such „ extent 4) Economic/1, /,ter 

tha: me archaic insulatorN •re virtual!, non-cuR,anI, ]A fact. campared #/11 form/able 
E•M. of course. a synthetic matcrlut wai competitive ousting an preduels 511/11 as Elhylene propylene rubber, unle one. aild unfortunately Duty] synthetic w, almost rubber. Poly a iinyl chlonde and four loiler word which Paper le.ul, VME wrih 

m/41 /ople con,]dered a excep(ion of tlexibilny is 
jophiaticaled •mile for "artific/". intinitely Superior. 4 imply'ing a cheap 
and nasty replacemeni for a prnihic, used and proved EPR. duc io its high power factor has a practical] 
by our Brandfalhers By inthelic of eoune, we mean working linn. of about 35 k/, and i.4 nci #able in 
a product which is synthesised hi men- scien,ists and Water 21 90 C. VPE 1,214 virlually no Foliage limit. 
chernivt,F-where all along the line of production und is un[,free.ed & water und meel• 11,0 r,:le•ant 
preeixe and •ccurate comrol can he minlalned to w.. I. spee.... 
ensure a virt,Ially perfect proluc[ specifieutly design/ 
for a particular end V/F like all N. oiher mlelies. performs best when 

free from M and other foreign parocles. but glnce 
Whil,1 in .South Africa VPE in terms of power / 1& im//sible M chmin// all hu¢h tiny imp/Tities 

cables is a new material: in fact the newes[ of iho in production Ubiliser, have been developed for 
synthelle,; [o mil off The production unit, which have VPE which nol only negate ihi, problem, bin improve given the worid insulationS such as p.3.0 . El•R , BR /1 11,/mal stability and perforniance under high vol· 
ctc„ VPE k by no me[Ins a stranger in thix field I lage imputic 61:39% as well " overcoming the ionis'- 
0[her Huntries. for exanipIc: tion problem. 1 he addmion / Une retarders required 

49 



in iome cable, de,rades the ele:[rical propertle, of (b) Prugnos/calions indic„c thai in 5 year, 
bonh VPE and Rubber compounds, bui VPE wn 101- time ViE will he u,ed in about 80% / cables warlit- 

ernie thexc addllive, more readily without prohibitive w.de up to 110 kV 
sacrifices in proper,1,6. 

In Europe 75 1:V cable,; haw been 0/raling 
Whal are our conclukions 7 Mxfactorily for years, and in Japan theS areiready 

I Recause of 11' inherent advantages. liz using VPE c.b[„ of ]10 kV The USA are now 

exce. len, diel/c/,e propenies, res"lana to chemica]" concendaling on sub.iransmiss or, lines of up to :38 
low d high operating ism/raturcs. moisture and kl. where the major cipansion is taking place. 
abraklon resls[ance. mechanic/ strength. and o(her 

/ Canada a simbar patlern is developing / mar 
environmen!.11 factor• VPF w eminently miable for 

in [he U.S.A. 
high voltage cable insulalion 11 repres/na in many 

ways Lhe ideal high voltage dielearie h hils high W Because of VPE'g outstanding propenies. 
dielectric stren/4 a hugh volume re,isip,>. and a sm/11¢r dism¢/r eables /n now be uved 10 /9 a 

ver> low d/lectric con/ant, and power factor. / simitar voliage capacil> 10 Ihe insulators now hemp 
ph/ic,il properlie, m out/anding. and because of used. and finally : 
thehe / can be u.ed in thick *lions ami a![haugh Iti 
Millening point of 113 0 6 c 104* to c.,1/0 oreraiing (d) Another important and wn,pelling rea,on 

temperal/re'; 1han might possibly be des/ed empiri- 6 VrE im!,[ed and *dihcd high vomage power 
c/lly (hi, poses nu problem since VPE cableh can cables will be increasingly used in U S.A. Canad, 

ore ate con[.nueusly 31 90 C wiih emergenc> over- Europe and Jap>an. 1, ihwr wonomic advanlages for 
load .it 115 C, and short circuit al 250 C. bo[h the cable manufa:lurer [Ind Ihe :able user. 

Mr P J B"les floolep"rl) raise,1 certain points Mnr P J notes (Roodepoort) haal sekcy¢ minle 

and Mr C 1 17»%er (Bulawayo) conninued as followN. or :n Mn, C L. Cosser (Bulawayo) Maan soos volg 
voort : 

With repard to the last speaker who said Ihat Ano(her re•On why e pul thcm ill 1% 'hut they 
muniopul underlakings were guinea-pigi:. I ihink we are easil> recoverahle Thls paricular route We•ve 

are Lhe bie/,4 guirie/·pig of the cro•dilink poly¢Ihy Ful 1 h cm on i' not a pcrnianent on¢ u nd al some 

lene. We ve pul in 33 kv PEX ible ./ Bulawayo, [ Unie wi will dig up the cuble, .md :ise 6 13 kv in 

don't think we are laking much of a risk be/aul,e diffe'en, parL or Bula#i,Yo through the 33*V system 
these cables are nmde in a •imitar manner lo cabks We hiwe the,· will /dke 88 kV cable& because we're 

which are maile over,,e„. We put in 5 miles of .3 Initling in 88 K. cd/: system in 11/ka... and IiI 

iq in cable There are reasons for ding Ihls, becall•e 1,1 e to Irk the SS kV kc:114 made 0/bleg. 1 don'l think 

we wan: to run il m parallal with 3 / in paper cables that I un le[1 you If anv disadvaniaget The la>ing 
and we get the higlier cilrrer,1 /,pacity with ihe PBX M ex,ren,ely .imple. they are very Moxible. we roll 

than we get when we put m The Paper cablef. We run them in 4000 fool leng,1,4 wh/h smiplify jolnzing an,1 

into 400 ampq with th, 1 q. in We have no pro the B,iling iuelf u extremely simple We do 1 phaic 
blms in ihe laying of :hem. we h/ye ihi [rouble in Joint with 3 sinple phur,e joinls In about 5 hours So ihe 

comm,sioning-admittedly they have only been in co- wele ver> low und [hle toW| Con of in.tallation 

service for 1 monlh, bill we m quite pleased wi[h as well as the nver/1 Los[ wa, much less Than with 

Re praspect of w.ing Ihern in the future. paper insulated cable. 

Mr Auslen replied: Mnr Austen antwoord 

Mr Boles mendoned two major roints T'he first a company who was primar]> rest/[liable for in,ro· 

m the guinea·pig. This was also (he case when ducing PVC Inio l],r, col/10 an,1 wa found thi, pre. 

PVC w„ inlroduced yinle ! 8 to 20 year. igo Mui. judice because certain eneincers regarded themselvei 
cpallueN. the inmeR. the ral!•ys und Escom were as being used 1,5 fulnea-pigg. However. once PVC 

very reluclant 10 Swileh from ViR. I was wirking for took on. It look un liki M.ild.fire. 

He con/inued by dealing with the question of Hy gaan voort deur /ie kwessie van dle grootte·. 
cize of cahle and said thai & wai a que,Iion for van kabe! le behandelen 50 dat dll n gak I / ar· 

cab/ manuracturers to decide in the future. oor dle vervaardigers In kabel 12 die loakorns sal 

moer hesluit 
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In reponse lo question, raised b> Mr C. E. de h antwoord op rae wai deur Mnr F. E. de 
Villiers (Rustenburgl Mr Ausier indicia th/! ihese Villiers geill gord. dui Mn, All*n :,an d:11. behalwe 
./re ./rn. with [he manufa¢iwert ..cepi I. die ir/ag van dic toe™ing van kabemi Vlr corbolding 
ralaing to overload t¢* with this malerial. and in I a ke is w.ial by die vervacidigeR betrokke is, en In 

q [hus conncelion he advised Thal he understood Ms hierdie perhand / hy dat hy verneern I,/ dat weL:•e 
had be¢n carried oul using the same methndk a, on wei uitgevoer is. warhy dles/fde in:10:les /bruik 
paper Insul,led cahle, wl,h magnificent rekull, Re 2/ as by papier-/8/eerde kahels en dat dle jesultake 
ferring Ic araniees. he said: Uiestekend was. Met ver».ing na wa/rborge, se hy 

rpliers of The material. gu,Irantee h for would be reluctant to pvc Non' terni ruarinlees. for 
[he pul pose for which il is intended and manufacturers the simple reacon [hut they do not 1[15(U! the :able. 

Mr A. H. L Fort man (Boksburp stated · Mnr A 11 L. Forim,n (Bokturg) d vooric 

We haw been using cros inked poheth,lene and many joints. and i:p I date we have h./ no 

cable, In Bokxburg for 3 or 4 years now and up lo truublc We've changed over compleily lo cres/,nked 
dilte we have inded 04 9. in 1 1 k/, 1 suppose hy'lle •ahle' Ir ihe larger xize. . well. and 
M./00 feet or more. with proba/9 hundreds of end, up to now I i' 'aLL'facion 

In response I questions raised by Mr L. P Rat- Mnr .Augten an:wmd op xker v,ae w *Ir 
te> (Strand). Mr Austen said : L P RLITy (St:ind) en 66 . 

The ques:lon of ageing has alway, been,he prn- Junction with vulcanised polythylene v,hich prewer! 
blem of pely<thylene mainly beem of /s vulnera. ultra viole; r.,ys penclation In addmon (0 thi. if 
bility 1/ so far a, infra red rays M :,1/cerned. For 

f 
M /04/ked. 11 move• 0/ from le f.imilv / Nome 

this reason poly,hylenD. even unvulcan™ed poly,hy thermal plas[]cs ink, the family ut thel ma[ set, l'lie 115 :yr,es, such aw i, used for waier pipine. and w ch 
is :'posed [0 the elemen[. is al"/ agoing propertles of put intocarban pol>thylene are Euch :haL we feel 

black. which acis asa proh,bior. 811[ 1 1 nientioned 11 shoutd wil and ip In 20 yen,r• rrnice and In ix· 

earlier. certair, addi[Fra have been developed in con. ecss of Ihal-as long a, [PR o. PVC 

Mr D H Fraser (Durban) queried Ihe 20 year Mnr D I[ Frnier (Durban) ,preek die mening ult 

life as being short and Mr Austen replied da[ die le/ensduur van 20 jaar redelik lon ls. en 

Mu Ausien an:woord · 

The 20 years thau I mentioned is • loose lerin In ionduils ¥.h/hever way •liN Milled. it LS lut dir- 
When we lalk of rhe life of the cable. we assume that e.ily [houghl N as a life lime 20 years Ls il hypo- 
when Ihis cable is properly in.[alled belim ground or thencal wample. 

The niacting terminated with ihank. i„ all who Ter afsluiting van die vergadering be(Ink die 
attended being expressed b> the Pre:iden, and a waite Pre'ident almul wai dit b>gewoon hcl. en '71 mol,]e 

or appreciation I him for conductin, ihe proceeding·; un dank nan dle Pre™le/ vlr dle wys¢ waarop h> 
die verrigtinge g,Ie, hei. word eenp:,rig /:invaar. 
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