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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

EXECUTIVE COMMITTEE 1958 -9

Z
Z
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Back Row : P. A. Giles (East London), G. J. Niuller (Bloemfontein), J, E. Mitchell (Salisbury). J. C. Downey (Springs)
Cr. L. P. Davies (Springs), C. Lombard (Germiston). F. Stevens (Ladysmith), Cr. J. MeIntyre Baan, RN,
impson (Durban), V. E. O. Barratt (Queenstown)

or. A. W. Louw (East London)

emfontein), Cr. P. S. du Bryn (Germiston).
cwing (Secsetary), K- W, Kane (Johannesbirg), Cape Town President), Cr. W. J. Peters (Cape
Cr. D. J. Marais (Johannesburg), J. L. van der Walt (Krugersdorp), Cr. M. C. Dames (Krugersdorp), Cr
>, G. C. Blignaut (Pretoria), D. J. Hugo (Pretoria




ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

PRESIDENT, 1958 —1959

MR. C. G. DOWNIE (Cape Town)

9



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA
EXECUTIVE COUNCIL/UITVORENDE RAAD 1958/59

President :

€. G. Downie (Cape Town)

Vice-President /Vise-President :

R. W. Kane (Johannesburg)
Immediate Past Presidents/Voormalige Presidente
. van der Walt (Krugersdorp)
7. E. Mitchell (Salisbury)

Engineer Members/ Ingenieur Lede :

D. J. Hugo (Pretori R M, 0, Simpson (Durban) G. J. Muller (Bloemfontein)
C. “Lombard (Germiston) J. C. Downey (Springs) P. A, Giles (East London)
Cities or Towns Represented/Stede of Dorpe Verteenwoordig :

Krugersdorp Springs Salisbury Johannesburg Bloemfontein
Cape Town Germiston Pretoria Durban East London

Chairmen of Regional Branches/Voorsitiers van Strecktakke
F. Stevens (Ladysmith)—Natal
V. E. 0. Bamatt (Queenstown)—Cape Eastern

Secretaries/Sekretarisse :
Davidson & Ewi
P.O. Box T46;

(Py.), Lid.
Tohannesburg.
SUB-COMMITTE hs/()\DER KOMITEES :

Papers/Verhandelings ... & e s Dgwaie (President); B. W, Kung (Vies Prosi.
an der Walt, I E. Mitchell (Past

Presidents )
Tariffs Survey/Ondersoek na Elektrisiteitstarie-

J. L. yan der Walt (Convenor), A. R. Sibson, R. W.
Kane, J. C. Downey, C. G. Downie

Finance/Finansieéle .. e wm e R W. Kane (Convenor), J. C. Downey.
Reconmendations Commites for new Blectrical
ommadites] Sanbecs

s oor

friese. Toerustings

Rights of Supply—Industrial Consumers/Regte
van Voorsiening—Industrieéle  Verbruikers  C. Lombard (Convenor), D. J. Hugo, J, C. Downey,

Representatives/Verteenwoordigers :
Blectrical Wlw'mml's Registeation’ Board/Raad

J. L. van der Walt (Convenor), J. C. Downey.

R. W. Kane,
Cnal Allocntlan Commitioe/Komitee vir die Toe-

ning van - Steenk i D. J. Hugo, R. W. Kane (Alternate)
Safety_Precautions Cmnmmu/wacglwldmmu-

reéls I C. Fraser, J. C. Downey (Alternate)
SA. Bumm of smndard;/u Buro van Stan-

~  1.C, Downey, C. Lombard (Alternate)
les, 3. L. van der Walt.

SALE. Cmmnmec—(‘mle o! Practice for Sub-
Stations/S.ATEI ode vy
bruik by e 1. L.van der Walt.

S.A. National Committee of the International Electrotechnical Commission :
S.A. Nasionale Komitee van die Internasionale Elektrotegniese Kommissie :

DET.
I Wikn!a (A‘l‘l‘eﬂmn\e)
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ASSUCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

PAST OFFICERS AND MEMBERS OF COUNCIL :
OUD-AMPTENARE EN LEDE VAN RAAD :

Past Presidents/Oud-Presidente : Secretary and Treasurer/Sekretaris en Tesourier :
91317 1. H. Dabson, Johancsburg® ; E. T. Price
191745 1 Hobor, B
1919-20 B 5-mlﬂey Port I:llmb('(lh'
1920-22 Dl)d‘ Pretori;
1922- H. % . Cape Town®
1924 J. Roberts, urbs
19262 S
1927
1829
1931.
19383- . Perrow
1934 le.
19351 e
1936 e
1937- le
19382 H. e
19394 1. 'mtata oole until Dt‘cv. 1940
184c] ¢ sﬂo(t:lrvull ynl;.].;umbum mu Jan., 1941
¥ infn Salsbury
1. W. Phillips, Bul el to Nove, 1945
194647 G. . Mulleh, Bloemfontein ‘nvlmy Dec., 1945
194748 C. . Durban ylor
1948 lylur
1949 aylor
1950 ctermatizburg aylor
1951 ‘aylor
1952 S e, Fal
1953- - Frace, Johannesturg ‘aylor
19543 . Muller, l famem L ‘aylor
fria : Xoge L i oy Bt e Con 1 1955,
1956- " Mitchell, Salisbu e Tingey, Evin
& avi Ju'ywin lPty) ll(l l« _luly 1956.
195758 J. L. van der Walt, Krugersdorp avidson & Ewing (Pty.)

Deceased/Oorlede®
PAST ORDINARY MEMBERS OF COUNCIL:
OUD-GEWONE LEDE VAN DIE RAAD :
191517 1 Roberts, W. Belad Ellis, B, Sankey.
710 W Bellad Bl G Stowark, TG W: Dod, T. Jagger.
W Bellad Ells, € Stevart, E: ice, A. S.

| F Dkl 1 & Ym...,,, ; '. 1'>
F. Bmkell T Millar, F. C. D. H Swingler, A. Rodwell.
T. Millar, . D. Mann, G ing Rodwell.

Swi

M T 18 Gt GUTE Swingler, A Redwel
Millar, } H, Gyles, G. H. Swingler, A, Rodwell.

At the Thirteenth Convznnan the Rules and Constitution were amended to permit of Councils

‘hecoming members of the Association and to be represented on the Exceutive Council by

boo. Gowncillor Members, hence the new layout of members of the Executive.

d : Alternate C il
1935-36 :
P. Gray, Johannesburg H. W. Dely, Pretoria
1. McLean, Port Elizabeth
F. Morrell, C: 36?7‘
H. Middlebrook, Durban {orrel aj
e ,Cﬂs/. Johannesburg J. McLean, l’ﬂrt Elizabeth
1937-38 :
H. G. Capell. Durban H. Middlebrook, Durban
W, Tames, Cape Town L. Hofmeyr, Stellenbosch

acvey, Springs
Pirie Bloémtontein
1
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E. Spilkin, Umtata
. James, Cape Town

E. Spilkin, Umtata
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C. Olley, Salisbury
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All correspondence to be addressed to:
THE SECRETARIES DIE SEKRETARISS

DAVIDSON & EWING (Pty.) LTD. DAVIDSON & EWING (Pty.) LTD.

P.O. BOX 7462, JOHANNESBURG POSBUS 74¢ JOHANNESBURG

Telegrams and Cables: “Minnte”  Tel.: 8357286 Telegramme : , Minute”

Rig alle orrespondensie aan :

Tel.: 8357286

OF MEMBERS/LYS VAN LEDE 31-5-58
HONORARY MEMBERS/ERE-LEDE

Bradley, DA, 9, Target Kloof Road, Port Elizsbeth,
Eastman, H. A.. Torwood. Parel Vallei, Somerset West, C.P.
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Durban, Nat: lity Con X g
Ladysmith, Natal, Rorough, PO Box 2
Dewetsdor, O.F Mnmcxmlny P.O. Box 13, ﬂmu'r o ﬁ ]M l()P % M m
ivingstone, umClpa lity, P. ox.
B Loom) CXo Sy Somell 20, Box (86 Ladybrand, OFS., P.O. Box 64.
rmelo, TVL., Mumlpﬂ’w P.0. Box 48. 3
E:hn\ve Zyiidand, Town Bowd, PO, Box 57. Vafeking, Bed, Municpaity, 1.0, Box 42
denvale, Tvl.. Town Council, P.O. Box 25. Matahae BC. Vet B
Ftemat Nate, Bovough, BO. Tox 13 Niidelhuig, G, Musinpaly, B0, Boc 3
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Middelburg, Tl, Municipality, P.O. Box 1.
Mossel Bay, Municipality, P.O. Box

Nelsprut, Tyl Musicipalty, P.O. Bos 4
Newcn.me Nital: Bonagh, ‘PO, Do 21

Mumc-panw B, Box 197
Nigel, Tvl, Municipaity,

Oudtshoom, C.P,
Odendaalsris,

Municipality, P.O. Box 132.
FS. \«.f:..c.'zﬂ..y, PO, Box 21

aarl, C. umcxpumy P.O. Box 1
Pnetersbm-g Tol., ox 111,
Eoburg, Natal, ity Council, P.O. Box

it Retick Tyk. Municipality, BO. Box 25
t Alfred, C. Mumcmuhly P.0. Box 18.
nrl Eluaheth C il, P.O. Boxsllﬂ

hepst i, rough, .0,
Potchelstroom,
Potgictersrust,
ria., Cl!y Cmmm
arys, OFS., Municip:

. . Box 59.
Postmasburg, 'C.E Municipality, P.O. Box 5.

Quecrstowm, Ci asicpality, ] BO, Box 113,
ity, ox

e Que, S.
Randfontein, Tvl., M llly‘ P.O. Box 1'19
Robertson, G ‘Munieipgity, .0, Box
Roodepoort-] Mmalvburg, Tvl Mumclpih(y PO.
e Tl Masseipaliy, PO,
R\l!ﬂ!h urg, Tvl ulllap:l ity, Box 16.
versdale, C.P., Municipality, P.O. B
Rumvxllp 0J Mu mlclpdxty P.0. an

. ity Gouncil, PO, Biox 990.
Village Board, P.O. Box 60.
., Municipality, £O. sm 21,
win Council, .0,

Snlixhury. S

omuz,h. P.O.
\1umclpnh x 17,
1 ;{ Box 16.

Eandonion, ‘ol Manieipaiy, PO, Dot 6.

The Strand, C.P, Municipality, P.O, Box 3.
Theantsson: O Mhusiio ality,

Upington,

Vereeniging, Tyl., Mumcipuhl x 35.
Virginia, OF S, evu e B Mg

Vrede, O.F.S, Municip Box 155
Vryburg, CP., Mnmmpnlll), b o l!nx 5.
Viyheid, Natal, Borough, P

Walmer, C.P. Municipality, P.O. Box 5010,
Walmer.
Warmbaths, Tvl., Municipality, Warmbaths,
Wellington, C.F.. Mnmmprdlly vo llm 13,
Board, P.0. Box 708.
0. 19
ty, P.O. an
P.O. Box ZB.

nicip:
Aoy ¥0. o

Box 5, Withank
X 57,

Winburg, O.

. SW.
Witbank, Tvl., Mus
Worcestér, C.P.. Municipality, P.O.

ENGINEER Mj MFFRS/N(‘E‘\HEUR -LEDE

own and Electrical Eng

rown. D.C.. Town Ele 0.’ Bo 01
imgan C. ¥, Town Electrcal Engtoects PO, Bor S mislinsy, S

Clarke, M.

lryB

ical
pal Eleciical :ngmm P.O. Box
amard, F . W., Town Electrical Eng'mm'r PO, Box 113, Polchrﬁlrxmm T
5 i

cal Engineer,
trical Enmnmr.

P, P., Municipal Electrical Engincer, 1.0, Box 31, Somerset
Coery, IR, Mulmclw‘ldElccmul Engincer
ol Electrical Engineer, P

Ho
Gt B Varough S P G by kst s 1

i
pal Hecariea Engm«-r, 56 Hox 15 Willasomore”
ox

P.0. Box 12, Wellington, CF..
29, Riversdale, C.

ox,sE
Box

Tvl.
lendaalsrus, O.FS.

Eas
P, 0. Box 139, ‘Rmulfonn‘ln Tl

Box 21, vaton, T

n, Tvl.

awson, . D, Mun pal Hrctmnl Engincor. PO. Box 45, Uitenhage.
Vil i ., Musicipal Electrical Enzmw, 0, 'fm.k k TV

incer,

trical Engineer, DO Box 45, Spings, Tul.
e Town, CP
i ineér, ox 3
‘own_Electrical E“mnm-r P.O. lhx Bnk
ical Engi + P.O. Box ]9 (‘n-or;zz CP.

Erikson, J. G. F., Borough Electrical Engineer, P.O. Box 15, Estcourt, Natal
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Eisher, K, M, Mun Eloctrical Engincer, PO, Box 551, Bethlchem, OF'S.
utcher, L., cipal Ele ngineer, P.O. Box
Fohrent 1, Borowgh Electionl Engiocer, P.O. Box 57 dhowe, Zaliland.

icke, J. M., Municipal Electrical Engineer, P.O. Box 99, Klerksdorp.
. P. A,, City Electrical Engineer, Box 529, East London, C.
*Municipal Electrical Engincer, P.O. Box 114, Gatao

Hadeld, A W, K. Town and Blectrical Enginger, PO, Box 218, Guelo
ity City Electrical Engincer, P.0. Box 285, Blocmfontes

Mgl Eloctrical Engincet, PO, Box 3%, Middelburg:
Halliday, K. W, J., Municipal Electrcal Engincer, PO, Hox 5, Port

swn Electrcal Eny Warmbatl

igh,
lmwlch /\ H. J.. Town rical
se, J. I sswh\nt Elccmml Eokioer.
ctrical Enginee
L. Town, Electrical Engincer, P.0, Box
City Electrical Engineer, O, Box 423, Prel

Box 8, Rouxville, O.F.S.
13, Dewetsdorp, O.FS.

Inglis, J.

Town Electrical and Water Engineer, P.O. Pictersburg, Tvl.
Iverach, 5

X x 111,
 City Electrical Engincer, P.O. Box 176, Crumsion, .

Jones, G. E, H., Municipal Electric Box 42. Mafeking, Bechuanaland.
Joubert, ., Town Electrical Engincer, ™ o 45, Ermeior T

Kane, R. W, General Manager, Electricity Department, P.O, Box 699, Johannesburg.
wn Engineer, P.O. 3, Bethal,
& Momieipal Eheetsical Lngmcﬂ PO ox n. Port Alfred, C.P.

Lategan, | B, Town Electrical Engineer, P.O, Box 17, Stellenbosch, C.P.
D., Town Electrical Engineer, P.O. Box 45, Besont o,
l.m‘hmm.ﬂ Deputy General Manager, Electricity Departn
Lewis, L., Town Electrical Engineer, P.0. B jox 25, Mossel Bay, CP
Lo any Electrical Engi 0. Box i
T G, Sown Electcal ngincer, PO, Box 06, Louis
Lyneh, &, &, Awistant City Electrical Engincer, P.O. Box 73, Salisbury

Box 42, De Aur.
\lpllprult Tyl
- Fox 194 Kimbes P,
ecr, P.O, Box 16, Rl\ucnhurg ™.
P.0; Box_ 197. N'Dola,

Macques, J. A, Municipal Elect Ex
Munieipel Elocmm] fiag
City Elect i

cny é’l‘:«ncﬂ En docer. P.O. Box 73, Salisbury,
 Engipeer, PO, ot 23, Piet hevel. Tl
City Eleclned m}; ox 288, Bloemfontein, O.FS.
Borough Electrical Engineer, PO, Box 72, Stanger, Natal

Naisby, B. N, Asistant Town Elec l nger, PO, Box 708, Welkom, O.F.S.
Nobbs, D. M, City Electrical Enginee: Port Elizabeth.
endaal, VW Town Eleetrical Engineer, PO Bow'4, Alberton, Tvi.

Paul, R. A, Municipal Electrical Engincor, P.O. Box 87, Untata, Temhuland.
Potgieter, N. Vunici e entriel Evnees, 7.0, Brie
Pretorius, D. e e o ot 30, Fais ¢

Electrical Enincer, T 13, Burgersdorp.
' Doty t( et Eoiinear, BO. Bo 1863 Bulawao.
Rdlhm. o Mmudpel wical Engineer, PO, oy 12, Paarl, C
eyneke, G. M., Town er, P.O. Box 26, Winburg,
Minicipal Electnc-l Entieer b0 Bor ! Potgieter
M Tectri . Box 24, Cra

Muller,
MeNeil, J.

Rautenbach. G
Redman,

o 1. W,
lluuh{ unicipal Electrical Engineer, P.
Rowler, W, Town Electrical Engineer, P.O. Box 4 nstad.

Rush, W., Borough Electrical Engincer, P.O. Box 57, Viyheid, ol

sibson, A. R.. ity Electrical Engincer, PO. Box 1803, Bulawayo, S.R.
Munlclplﬂ Flectrical Engineer, P.O. Box 5010. Walmer,

| 0., City Electrical Engineer, P.O. Box 147, Duisne Natal:
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Nfunicipal Electrical Enginecr, P.O. Box 3, The Strand, C.P.

Sims, C.

Smith, E. L, Municipal Electrical Engineer, P.0. Bo

teven: rough Electrical Engi

o 'ALH,, Town' Electrical Engineer cP.

i ctrical Engincer, .0, Box 98, Adelaide,
ant Electrical Engineer, P.O. Box 145, Cermmm T l

chwray G olown Electrical Engincer, PO. Box 8, Kokstad, E.G,
nu:mn, w c Municipal Electrical neer, PO, Box 37, Warcesl or, C.P,
Lurner, "Town and Electrical E  P.O. Box 121, U
rumbun ", Town and Electrical 5‘" ingincer, P.O. Box 35, Ve

Van Mcevdcrvamk J- K. L, Pompe, Tawn Electrical Engincer, P.O. Hox 43, Ha
Engineer, P.O. .0 94,

Van der Wali, J. 1

\’enchour D

igineer, P.O. Box
puty Town and Electrical Ensineer. P.0. Bou 15
Von. Ahllhm ] ¥, ‘Town Hlocirical Enguner PO Box 60, Sasolburg, Tvi.

0, Apsigeny Cly Blectical Enginer, PO, Box 423, Preori, Tl
Woolnd T (% o 34, Harding, Natal.
William:  asstane et P l’ 0. prings, Tvl,
Waddy, ity Electrical Engincer, F.0. 300, Pmte;lmnntzh\lrg Natal.

Ward, . rough Engineer, P.O. Box 71, nreyww.. Ni

Zeederberg, T. D., Town Electrical Engineer, P.O. Box 64, Ladybrand, O.FS.

ASSOCIATES/VERBONDE LEDE :

M, c/o. ES.C., P.O. Box 667, East London, C.P,
i S G 2408, Durban.

Burton, C. R., 54, Memorial Road, Kimberley, C.P.
Gampbell, A By PO, Box, 554, Johannesburg,

8, Johannesburg
0 Hox 1009, Bloemfoniein, O.F.S.

Lomdne,

Dulton, G A LLL Eclstein Strect, East, Observatory Extension, Johannesburg, Tvl.
Dawson, C. Electiicity Supply. Commission, 5.0, B B D e T
De Wit; T P.O. Box 44 Brits, Tol.

Ferreira, N., P.O. Box 21, Sasolburg, O.F.S.

Griprer, 1, Jusper, /o, Elecricy Aworit, PO Box 45, Nicosn,
Cyles, 3. H.  ‘Moyenl ‘Road, Gillats, Nooy g

Heasman, G. G, P.O. Box 77, Fort Victoria, S.R.

Lautsch, W. J. F. 8., o/o. Faculty of Engincering, University of Stellenbosch, C.p.
band, B PO, Box 223, Witbark, 11,

Moretr G, /o BOL Box 176, Mokl

P.O. Box 106, S)lmnwnld ]nllu“ur!b\lll{

P. . Box 112, Upingte

74a, Ebden Street, Queenstown, C.P,

Mullér, H. M.
Nicholas, I.

Fowll, W. N, 104, Marlene Mansions. Abel Road, erea, Johanmesborg.
Phillips, J. W, P.0. Box 1731, Bulawayo, 5.

Rothman, J. L., P.O. Box 606, Kimberley.
Simpson, H. G., Engincering Department, Searles, Ltd., Great Brak River, C.P,

G. C., P.O. Box 1, Vanderbijl Park, Tvl,
TS 7. P.O. Box 1699, Salisbury, 5.1
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McNamara, A. B., Electrical Engincer, T
Wright, G. R, E., P.O.

Wiliams, J 34 20) o 1813, Peetort, ol

.S, c/o. ES.C., Rand Undml.lldng P.0. Box 103, Germiston, Tvl

Box 21, Komgha.
Ivl.

TECHNICAL ASSOCIATE/TEGNIE

GEASSOS!
Psotta, K. U., Town Electrical Engineer, P.O. Box 17, Upington, C.P.

AFFILIATES /GEAFFILIEERDES :

Aberdare Cables (Africa) Ltd, PO, Box 494, Por
berdare, Constpucton Co. By Lid, PO, Box 3514 oimnai
Adams, Symes & rmu,POBuxl#‘).nlm bur
Alrican Cables Ltd., PO Box 9909, Johiamesburg.
_ ), Ltd., P.O. Box 6168, Johannesburg.
jum Co., of S:A., (Pty) Ltd., P.O. Box 2430, Johannesburg.
e wilarcs (By.) L, PO, Bow. 2875, Johuntesburt.
Aycife Cables Lid., Hargreayes Works. Main osd, Eas gl Edenvale, Johannesburg.
Wilcox of Africa Ltd., P.0. Box 545, Vercer Tl

L Paiey (Ilhudum) nmr Five Gentury
itish General Electric Go. of C.A (Put),
ritish General Electric 0.
i Toiated Cobics. 5 5
ritist iomson-Houston Johannesburg.
n!ugh Thomson-Houston Shrpp(rtm\ "OIISI“ 90,

sbury,
Brush Group S.A.. Ltd. P() lim 7995 ]uhlnnﬂhm):
Caltex (Africa) Ltd., P
Cloride Electrical Storage Yo
GMB. E

., Baker Ave, Salisbury, SR,
Salisbury, S

6
. Box 84

5103, ohamncsbun
7, lm.\mvmr

meron Street,

( h PO Box 7508, Johannesburg.
55, Denver, Johannesburg,

o 2583, Tohamesburg,

Crompton Pagkinson S. P.0. Box 4236, Johannesburg.
Afncn) (Pty . le P.O. Box lﬁﬂ Springs, Tvl.
x 7764, Johamnesburg

T ‘Boe 5355, Johannesburs.

Ll 50 sm S Tobamesurt:

2 L, PO, Tox 3068, Tohannesburs.

W,

csbur
enleys S.A. h Works Co. LIL, FO. Dox 100, Jeppos, Johannesbur
s Elcte A L Y. Lo’ Sirct Booyens, ?ohan esbu
opkinsons S (biy). Lt 5.0, Box unzs. Tohannes!
ames Howden & Co., Africa (Pty.),

ubert Dawice & Co: 20 P.0; Bow 1556, Tohameshun

Internationnl Combuston Afrea Lud, 2.0 urg.

b Brown Land Boilers ‘Africa Ltd, P.0, Box 11295, Johannesburg.
b Thommsin (6.A iy, L 5.6 bon 5510, Tabamnesbunt

ohnson & thm S.A, (Pty), Lid, P.O. Box 553, Germisto

45, "Tho Avene” Qrchands, Johdmesburs,

essis. G. H. Langler & Con Lid, PO, Box 5762, Johannesburg.

cssrs. George Kent S.A. (Pty.), Ltd., Po Enx 7396, Johannesburg.

Dr. . K Mnrnu PO Box 5005, Ih

0. Box 1789,
lumld Mmm.“m oo by, Lidy PO. o 469, Johannesburg.
arthinusen Ltd., P.O. Box 64, Benver, Tl
Viers. & MoLellan, 14t Floor, Escom House, Rissk Strect, Johumnesburs.
Vickers S.A. (Pty). Ltd, P.O. Box 363 Johamerburg.

kery Gnfral Africa (P44), L, PO, Box 1831, Salidhury, SR,
ine Elect, (Pvt) P.0. Box 2356, Balisbury, S R.
C. A. Parsons (l'(hmlexn-) Lid, 0. Box 530, Buigwayo,
A e iy LA 0. ok S48 Johammesbug.
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Patrick Murray (Pty.), Ltd., P.O. Box 1541, Durban
Pretoria Metal Industrcs Lid, PO, Box 1306, Eira
Len, Lid, dPO

0., L

Bos 92, Johannesbur,

0. Box G677, Johannesburg.
. Box 930, Johannesburg.
P.O. Box 19,

FO. Box
A, (P
ens Bros. iy, LA
Standard Togphones & Cables L. PO, Bor il Tohannesbure.
o 5.6 Do 6107, Tohasmesbo
of SA. Lid. PO, Box 1195, Tohannesburg,

ans 3
ch'l Co., Ltd., P.O. Box 1005, Johannesburg.
Ltd., P.O. Box 7705, yohmes\m

td., P.O. Box depmn Tvl.
, PO. Box 6444, Inl\nnntdmr)l

it And S.A), Ltd. 3
Tl A E"“ZF&; Lid., Fo, Box 616, Johannesburg.
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A spacious modern factory at Benoni,
Transvaal, houses the skilled workers and
specialised machinery of the South
African General Electric Company.

Here are designed and manufactured
the S.A.G.E. products that find

such ready acceptance in homes and
industries throughout the nation.

In the assembly bay,
Hotpoint washing machines
@wait a rigorous

final inspection.

SOUTH AFRICAN GENERAL ELECTRIC CO. (PTY.) LTD.

G.E. BUILDINGS, COR. RICHARDS AND WEBBER STREETS, SELBY, JOHANNESBURG
FACTORY: BENONI, TRANSVAAL
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¢ threin, and of disposing of such property
er by sale, lease, or otherwi

4. OBJECTS OF THE ASSOCIATION.

not_the

The object of the
ion_of ‘Associa-
be—

Associs
Pl e

(i) To promote the interest of undertakings;

(1) To bring togther sonicpal coumciloes,
e engingers

e

res
development of undertakinger 1 peomote
wider contact and exchange of views;

To arrange and hold annual conventions
for the reading of papers, the discussion
o subjecs appertalning o undertakings,
to mako recommendations on matter
requiring common action.
(iv) To form branches of undertakings
seographically so situated that they have
common and peculiar interests;
() To take such action as may be
t for the protection and
Sxtnsion a! tha ights o ineress of
undertakings

5. PROPRIETARY RIGHTS OF MEMBERS
AND LIMITATION OF LIABILITY.

(1) No member or affliate shall, be virtue of
such membership or affliation, have any proprie-
tary right, title or claim to, or interest in, any
of the property of the Association.

(2) The liability of any member or affliate
of the Association for any obligation of the
Association shall be limited to the annual contri-
jon payable by such member or affliate.

b

6. MEMBERS AND AFFILIATES.

e membership of the Association shall
consist of undertakings nd natural persons. - All
Tembers of the Assodiation s at the date of the
adoption of this constitution shall remain members
of the Astociation in terms of this constitution.

(2) The membership of natural persons shall
be clasited 3 Tollovs

) honorary mermbers;

(ii) engineer members;

(i) luﬂdnﬁﬂ mambmx:

(iv) associate

1) tochmical associates.

(3) The Executive Council may ldmﬂ u
afflistes such Commorcial or. tndus
takings as it may deem fit. Such lfﬁlilk&( lhnﬂ
b caiod to bo represeted at Convention '
such number_of represontatives as may be fixed
by, the Executive Council, but such representatives
shall ‘not he entitled to vote.

E ELEKTRISITEL
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goeders of vaste cendom te beskik deus verkoop,
Verhuur, of andersi

4. DOELSTELLINGS VAN DIE
VERENIGING.

Vereniging beoog geen winsbejag nie.
Die (lnlecll.m§~ van_ die Vereniging sal wees:—
belange van ondermemings te
evorder;
(ii) Om munisipale raadslede, lektrotogmioss

ingenicurs en_alle. persone met
ity xStk
ondemgming;\, by te bﬂng; om

te bevor ler;
(i) Om g S R
% dialesi sy vin. ertiand dives. 10l

king van onderwerpe wat betrek-
king het tot ondernemings en om aan-
bevelings te maak oor sake wat

v,
(iv) Om takke te vorm van ondememi
geografies so_ geled dat hulle
Sapliks enbesondere” belasige
) Om sodanige wetige stuppe to
wat raadsaam is vir w
litbreiding van' dle regte en belinge
van ondernemings.

5. EIENDOMSREG VAN LEDE EN
BEPERKING VAN AANSPREEKLIKHEID.

(1) Geen lid of geaffilicerde sal, omrede van
sy licmaatskap of geaffliecrr
eiendomsreg, titel f eis ten opsigte van, of
lang in, enige eiendom van die Vereniging ves

(2) Dic amnsprecklikheid van_enige 1id of
caflicerde. v

iging v enigo ver.
intenis van mgm‘g beperk wees
die faasiise I)ydmo betaalbaar deur sodanige lid

of geafflice
6. LEDE EN GEAFFILIEERDES.

(1) Die lidmaatskap van die Vereniging sal
bestaan it ondememings en natuurlike persone.

Jede van die Veren tye van dic

ame. van_ hierdie konstitusie sal lede van die
Vercoiging bly oorcenkomstig. hiexdie konstitusi,

(2) Die lidmastskap van natuurlke. persone
word o olg ingsd

un ..Mumm ~lede;
hnnde le de-
(iv)

) tegniese genxsmxtenlﬂ
(3) Die Uitvoerende
handels. of ywethdmndnmemmg! as

a

Sodunige gealliecrdes al
die Konvensie woordig
\ndmnlzz cetal vcnnmwoﬂrdx

Haal "oy vasstel, maar sodanige verteon-
a1 10 gegile W o st
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7. QUALIFICATIONS OF MEMBERS.

(1) To qualify for membership as an under-
taking, lhe local authority carrying on an electri-
city supply undertaking, shall have as manager
of the undertaklng a chicf engineer or other
person on the permanent staff of such local
authority, who shall have such experience and
biold such quaifications a5 may be acceptable to

engincer member or an associate,
(2) The membership qualifications for natural
versons shall be:
) Honorary Members: shall be distinguished
persons who are, or have been, intimately
connected with municipal ~electricity
undertakings, whom the Association
desires to honour for outstanding ser-
vices in connection therewith.

An Engineer Member: shall be a chief
engineer in charge of the member
undertaking of a local authority, who
has such experience and holds such
qualifications as may be acceptable to
the Executive Council: Provided that
where such an undertaking has sales
over 25,000,000 units per anmum, the
deputy chief_engineer may, with the
approval of the Exceutive Council, by
mmmd to the status of an engineer
ber. Such deputy chicf engineer
i adpitid may deputise for the chicf
engineer at a meeting of the Executive
Council where the chief engineer is a
member of the Executive Conncil.
Associate Mzmb" 2
() Where member
s Tl 5 iy posiion, e
may apply to the Executive Council for
trnnsfer to associate membership.

) The engincer in charge of an
-luﬂmmrd electricity undertaking, other
than an undertaking o¢ defned b clause

et the supply of electricity
in the area of jurisdiction of a local
Vi st Wi 1 dmitted to.the
status of associate mel

Associates: Where a member undertak-

(i)

(iv)

il rson in charge
who has the =xﬁﬁence and qualifications
Exccutive Council fc

‘person
Ghargo may be admitted t the status %

23

7. KWALIFIKASIES VAN LEDE.

(1) On te kwalifiseer vir lidmaatskap as
ondememing, moet die plaadike bestour wat
hn&ghcld drywe as 'n ondereming vir die ver-
fing van clektrisiteit, as besturder van die
m)dvmmmng ‘u hoofingenieur of ander persoon
op sy permancte personcel hé, wat' sodanige
nndervmdlng het en sodanige kwalifkasies besit
as vir die Uitvoerende Raad aanvaarbaar
Tiag, woes s wal sl "n iogsoleurdid ot ge-
assosicerde is.
(2) Die volgende sal die kwalifikasies vir
lidmaatskap van natuurlike persone wees:
Ere-lede: sal persone wees wat hullescIf
ondersk en wat in noue verband
taan of gestaan het met munisipale
clektrisiteitsondernemings en aan wie die
Vereniging wens om eer te betuig vir
uitstaande dienste in verband daarmee,

(ii) 'n Ingenieur-lid: sal wees die  hoof-
ingenicur in bevel van " ondememing
wat lid is van die Vurmigmg, wnr
o oofngeneus, i
inding et en sk v o bt

wat \mnvﬂnrbﬂ wees vir die
e o Mot dien verstunde

dat ondereming. Ty 55

Jlm(l\)ﬂ etn ede per jaar verh

o, adiomlhookiogenicnr, met dis good:

keuring van die _Uitvoerende

Word ot die_status. van
Sodanige adjunk-hoof-
e

as
Uitvoe

‘n_ingenieur-lid.
e s et
-
T e T e
iv;gzmeu! ‘n lid is van die levoerende
i

Verbonde Lede:

@ Waar ‘n ingenieurlid ophon, om n
lowalifiserendebetrekking tebeklee, kan
Ly aun die Uitvoerendé Raad asisock
doen_om oorplasing tot verbonde lid-
maatskap;

(b)

D ingenieur in bevel van 'n isde
clekristeitsondememing, 5‘ &
(mdznwmhu( so0s oms ule

t dic nlmffmg Van eh:k-
it i dio pobiod yon o placs
e e
status van verbonde lid,

(iv) Geassosieerdes:

waar 'n_onderneming met

ldmaatskap van die Vereniging nie "a
persoon ] e b war b
Sor ondervinding en kwalilkasies aan-

yaarbaar vie die Uitvoerendo l\ud vir
ingenicur-lidmaatskap nie, dan mag so-
dunige ersoon n Level toogelaat word
statuis van geassosicerde.
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(4) Techvical Awociates: Ono assistant engi-
n “the permanent staff of

member undertaking may dmitted

to,the status of technical associate.

Persons who were designated 4 mcmm
rmlr i adoption of this Constitu shall
ecceforth be' designated “assosiate, members”

8. ADMISSION AS MEMBERS OR
AFFILIATES,

(1) Applicatins for, admision as members

Ronorary members, or atfliates shall bé
orin . contin, sdch, partiouiars ¢ the
Executive Council may proscribe,

(2) The right to admit members and affiliates,
but not honoraty members, shall be vested in-the
Executive Council.

(3) Honorary members shall be eclected by
ention on recommendation  of
Biooutivs Coac

9. MEMBERSHIP CONTRIBUTIONS.
(1) Membership contributions shall be due

and pnvul)lo annually on the first day of March
each ye:

(2) Honorary members shall not be required
to pay membership contributions.

(3) Member undertakings shll pay men
ship contributions on the following sc

Membership
Quantity of Electricity Contribution
sold by the member

umlrrllklng: per annum.

Up to % m. kW, huun sold

Over  %im. to m, kW, hours sold

Over  %m. i . KW. hours sold

Over  lm.to 5m. urs sold
er fo S m kW. hours sold

W. hours sold ... 16
mn . hours sold . 20

. to 1000 m, kW. hours sold . 25
Over 1000 m; KAV hours sold 30

(4) Engineer members, associates and techni-

associates shall not e required to pay
membership contributions, but assaciate members
as defined in clause 7 (2) (iii) (a) shall pay twe
guineas and associate members as defined in
clase 7 (2) (iii) (b), five guincas per annum
membership. contribution.

(5) Members and nlﬁlinlen shall pay member-
ship contributions for the le year in which
they are admitted as mnmbunm paying mem-
bers. They shall, hmtevrr, be et o
a copy of the Proceedings of the Convention or
any other_publication il e
during such year

(V) Tegniese Geassosieerde sistent-
ingenieur op_ die’ permanente. personed]
van ' ondereming met lidmantskar kan
toegelaat word tot die status van tegniese
geassosieerde.

) Persone wat voor die aanname van hier-
die kun.mnmc .gL.n. sosicerdes”  genoem {\, sal
Voortaan bekend Staan a5 svesbonde lede”

8. TOELATING AS LEDE OF

GEAFFILIEERDES,

(1) Aansocke om toclating as lede, vitgeslote
relde, of geafilioodes al in_ sodanigs vorm
wees Skie beheds et o vt
die Unlvm-rl'n(lc Raad mag voorskrywe.

(2) Die Uitvoerende Raad sal die bevoogdheid
hé om lede en geaffilicerdes toe te laat, maar nie
om ere-lede toe te luat nie.

(3) Eredede sal deur die Konvensic verkies
word op aanbeveling van die Uitvoerende Raad

9. LIDMAATSKAP-BYDRAES.

(1) Lidmatskap-bydrac:
cerste dag van

s sal die
Maact van sk fusx v.-nfnhlm

(3) Ondernemings wat l;-dp is sal lidmaat-
Hap-byd -bydracs betaal ‘ooreenkomstig die volgende

Hoeveelheid elekrisiteit
verkoop per jaar deur

die onderneming wat lid i
o it

Lidmaatskap-
bydraes per
jaar. (Ghienies.)

2 m. kW, ure vn-rkm) 6
mtt kW wre verkoop.... §
tot kw. p....10
tot 5 m. 2
tot 2 00p....14
ot 6
.,5 xm ©0p..._20
cor as < verkoop.
Mo 1000 1A o Vb 0

(4 Ingenieur-lede, geassosieerdes en togniese
£ nie lids te

betaal nie, maar verbonde lede, so0s mmkrywo
in Kousule 7 (2) (iif) () moet twee ghienies per
jaar betaal en verbonde lede, soos omskrywe in
7 (b), moct vyf ghienies per
T il

(5) Lede en geaffilicerdes moet lidmaatskap-
bydraes betaal vir die hele jear waarin hulle
toegelaat is as bydrac-betalende lede.  Hulle
sal egter geregtig wees om ‘n afskrif van die
wmmnuo van die Konvensie, of van énige ander
publikasie uitgereik deur (lu- Vereniging gedur-
ende sodanige jaar, te ontvang
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(6) No member or affiliate whose membership
contribution is more than six months in arrear

any of its committees or to receive any publication
of the Association.

() Ay member or affliate whosé member-
ship_contribution is outstanding at the time of
Convention in respeet of the previous year sl

forfeit his membership, and the Exccutive Council

e Such member shall, nevertheloss. be liable
for arrear contributions up to and including the
year of his removal from the register,

(8) Afliates shall on the 1st day of March
of cach year pay such contributions as the Execu
tive Council may determine.

10. CONVENTION.

(1) The Association, except where in the
Opinion of members there are eXceptional circum-
 shall hold “an Annual Convention of

e

) The Executive Council may invite visitors
o o

(3) The venue of Convention shall be a
determined by the (,mm- ntion, provided ﬂm
where special circumstances dictate otherwise
Exceutive Counil may determine. the vemie.

) The Convention shall deal with such
Tt e on it agenda. - Any, member sh
be entitled fo place a motion on the agenda. A
2 on the agenda shall be sub-
it o the St-crvln v/ Treasurer_not
two months b he date of Conventio
hall T it she. abject of the Assoctaton.

The Louv on may decide on any
miltlm A Association, save matters
delegated h» ﬂm mmmumm to the Executive
“ouncil

11 VOTING BY MEMBERS AT
CONVENTION.

(1) Each member undertaking shall be en-
titled to two representatives with voting rights
at Convention. One such representative shall
@ member of the Council or Board of the member
yodetaking oy sppsiated w5 such by the under-

The other such representative shall be
he engineer or associate in charge of the member
undertaking.

(2) Subject to the requirements of clause
12 (31, Honorary Members have voting rights at
onvention.

(6) Geen lid of geaffilicerde wic se lidmaat-
skap-bydraes meer as ses maande agterstallig is,
sal geregtig wees om enige vergadering van die
Konvensie of van die Uitvoerende Raad of van
enigeen van sy komitees by te woon nie of om
cuige publikasic van die Vereniging te ontvang
nie,

id of xvnfhhemln wie se lidmaat-
\l()\p Iyydnr Sl ten tye van die Km\-
vensic ten opsigte van die vorige jaar
lldmn'\hknp verbeur, en dlie Uitvoerende Rasd
erwyder van die register van lede.
Sodanige’ l 43l nietamin. Sanmoceobll woos. s
agterstallige bydraes tot en_ insluitende dic jaar
van sy verwydering van die register.

(8) Gealfilieerdes moet op die eerste dag van
Maart van elke jaar sodanige %vdme betaal as wat
die Uitvoerende Raad mag vasstel.

10. KONVENSIE.

Tensy daar na die mening van die lede
Duitengewoneomstandighede  heers, moet _die
Vereniging " jaarlikse Konvensie van Tede hou.

(2) Die Uitvoerende Raad kan besockers
uitnooi na. die Konvensie.

%) Die vergademlek van dic Ko
vasgestel deur «hn Kmlwnn met die
Yoorbehoud, cpter, dat e dale_omstandig-
e andersins aandui, rhc Tirvoorende Raadl die
vergaderplek mag bepaa

(4) Die Konvensie handel met sodanige sake
as wat op sy agenda verskyn. e e

ensie sal

oct binne die beatek van
die doclstellings van dia, Vereniging

(5) Die Konvensie kan oor_enige saak w

dic Vereniging raak. beslat, behalwe. sake. det
hierdie konstitusie aan die Uitvoerende Rand
gedelegeer.

11. STEM DEUR LEDE BY DIE
KONVENSIE,

(1) Elke ondememing wat lid is van die
Veres geregtig W!Q( op twee verteen-
woordigers met stenreg by die Kopvensio, " Een
er sal v lid van

T o s e
lidmaatkap beloorik angestel as Verteenwoor-
liger ur die (vndemﬂmnx Die ander verteen-
woordiger <al die fngeniens of gosssor in
bevel van die ondememing met lidmaatskap

wees.

meming met

(2) Onderworpe aan  die  bepalings van
Kousule 12 (5), sal ere-] l(-de stemreg hé by die
K :
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12. PROCEDURE AT CONVENTION,

(1) The President of the Association shall
take the chair at the Convention, or, in hn
absence, the Vice-President, In the absence

both the President and the Vice- Fresident «he
Covepion may clect a member of the Executive

uncil c|.|[xrm\n. or ‘should o member of

ion of the chairman of the Con.
vention on'.an point of orderor question of
procedure muf

2) Fifteen representatives of member under-
takings duly appointed with voting rights shall
form 4 quorum.

) Save as provided in sub- t:lnusc [5) each
ion of Conention shall be by majority vote
i e el b b

4) Voting shall be by show uf hands, save
when Convention decides that voting on 4
matter shall be by ballot or by mmt ballot.

representative at Conv of
member Undortaliag ey ove thar & mtte bo
decided by sectional voting as between  the
council/board representatives and the engineers/
sociates in charge of member undertakings.

I such motion is goconded, and ffteen or

12. PROSEDURE BY DIE KONVENSIE.

kl) DA-. l’resnl(‘nl van die Vereniging sal u
Voo ptree lie Konvensie, nf“

ahvesigheid, die Visepraident. In die )uwmgr
heid van e President en die_ Vise-pre:
dent, kan dio Konvensie n lid van die Uitvoer-

ende Raad asvoorsitt ien  daar
geen lid van die Uitvoerende Raad te rdi

ie, dan enige ander li an die
voorsitter van die Konvensie op enige punt van

rndv of vraagstuk van prosedure sal finial wees.

Vyftien  verteenwoordigers van _onder-
S S e
gers' behoorlik a5 verteawoordigers. honoem is
met stemreg, s
(&) Belalwe soos bepaal in _sub-Kousule
(5), sal elke besuit van die Konvensio goskied by
vai . per

zuvgng om te stem,

Stemming sal geskied deur opsteck van
TSl wameer die Konvensie besluit
dat die stemming oor 'n besondere sask by stem-
bricies of by geheime stemming met stembricties
sal geskied,

i, Verteenwoordiger by die Konvensic
yan - onderpenin E met lidmaatskap kan voorstel
dat daar oor 'n saal
met die raa
en die (ml(*m

met i D s ander nfdelmx

‘indicate that they  are.in ﬁwmlr of,the oustes
under consideration bein sectional
vote, then'the chairman of tho Cunvanllan shi
call for a sectional vote, whereupon each of the
sections above shall vote. separately on
the motion,

Unless a majority shall be obtained in both
i o motion shall be lost.

(6) In the event of an cauaity of votes on
my motion, the moton Sll be. decmed o be
t.

(7 The. Convntion, hall be_open to the
public, and the vited to the

B ol e e Eol s
Provided

13. THE PRESIDENT AND
VICE-PRESIDENT.

The Convention shall each year elect a
President of the Association and a Vice-President,
who shall be engincer members representing
member undertakings.

Tndien_ sodanige voorstel gesckondeer
en vyftien of meet vertoeawoordigers van onder.
t p aandui dat hulle ten
rvan is dt die stak onder beapreking
Besiuie word by deelstemening, dan sl die voor-
sittr v die Konvensie vea v - decltemming,
hlclmg! 5005 hier

stem.

Fensy "n meerderheid verkry word in albel

e e D

(6) In die geval van n staking van stemme

oo enige voorstel sal die voorstel as verwerp
beskou word,

(7) Die Konvmmc is vir die publiek toegan-
Kiik, ‘en die_pers sal na die_ konvensie uitgenooi
word en_sal volle besonderhede ontvang sover
as wat dit gerieflik gereé] ken word: Met dien
verstande dat die Konvensie kan besluit om enige
saak wat voor hom dicn in komitee to bespreck
waama slegs lede, on_vertcenwoordigers van
ondememings vat lde ig sal wees om
eenwoordig te
dat die l(m\wm isic
sy absolute diskresic. enige o
toclaat om teenwoordig te wees.

13. DIE PRESIDENT EN DIE
VISE-PRESIDENT.
Die Kowensie sal elke jaar 'n President en
.|| Vise-) prc«nrl van die Vereniging verkies en
)vm mg nicur-lede wees wat onder-
m\mlmu met lidmaatskap  verteenwordig.

lien verstande verder
by mdan()ll' geleentheid. in
er persoon mag
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14. EXECUTIVE COUNCIL.

{) The following shall be members of the
Executive Council of the Association:

(i) The President;

(ii) The Vice-President;

(i) The two Past Presidents who held offce
dm‘ﬁdmcly r to the period of office

(iv) ’l'he chairmen for the time being
v constituted regional branches of dw

Aswcunan

(9 Six enginer members ot
e mak s oo
el 1yt Comveatitn;

{vi) The 10 councillor mpxcn‘llmhva of 'hn
undertakings whose ~enginc
are members of the Executive lellcll
in terms of the aforegoing.

(2) The engineer members referred to in (v)
of sublclause (1) shall be elected to give effeet
to the hllo\\'m); rule, namely, that in respect of
each of the te rrllnnu listed_heren unzl!! there shall
serve on the cecutive Council at least one
councillor repre mnmnvr ‘and one engineer member
representing a_member undertaking or member
undertakings situated m such territory:

List of Territories:

Cape Province.
!;l leration of Rhodesia and Nyasaland.

atal.
Orange Fice State.
“Transvaal.

15. PERIOD OF OFFICE OF EXECUTIVE
COUNCIL : CASUAL VACANCIES :
CO-OPTION.

(1) The Prosident, Vieo-President and clected
members of the Executi shall hold
lfce nil at the mext Copvertion & Pres
VicoPrsident  and _additonal  men
Cliciod. e chaimen for the time being of dly
mnsdtukad egional branches shall eutomati
Tomain i olice as members of the Executivo
Council, but, the one Past President who is no
ll;lnjfcr one of the two immediate Past Presidents
shall

(5) Should a vasincy poour during the year
in the mebership.of the. Executive Council, the
Exccutive Comncil shall be empowered to fl such
vacancy.

(8) The Executive Council may, if it con

siders that the objects of the Rition o

be advanced, co-opt any person to serve
i e 3 special
Suchperson's ‘membersbip , if

ter E
At b e S  cnsuing Conyention; “but he
again be co-opted.

14. UITVOERENDE RAAD.

(1) Die volgende sal lede wees van die Uit-
vocrende Raad van die Vereniging:

(i) Die President;

ige presidente wat hier-
e amp beklee hem ‘onmiddellik voor die
van die President;

(¥) Die voorsitters vir die oomblik van
behoorlik  gekonstitucerde  streektakke
van die Vereniging,

(v) Ses ingenieur-lede anders as die persone

noem, welke ses ingenieur-lede
fualks ‘deurdie” Konyensi verkie” sl

(vi) Du: ncn raadslid-s v\‘rteﬂ\wmldlgm van
dic onderemings wie se Sngenieurlede
van_dieUitvoerende Raad is_oor-
cenkomstlg die voorafgaanda bcpn.lmgs

rl wi s word
o (e Housile (1) sl vnrklex ord om
uitvoering te ge m die volgen L
ot em Opsigte vam elkeen, vin die geblede hier”
Ciiee golots ‘i o e ivchetls e
sal dien ten minste een raadslid-verteenwoordiger
m een ingenieurlid v ertconwoordigende ' onder.

ing ‘ondememings met ldmaatskap. gelos
in sodanige gebi

Lys van cgbm

Kaapprovins:
Federasie van Rhodesié en Njassaland.

Oranje-Vrystaat,
Transvaal.

15. AMPSTERMYN VAN DIE
UITVOERENDE RAAD : TOEVALLIGE
AKATURES : KOOPTASIE,

(1) Dip Presdent, Viseprsident en verkoio
Tode lysat' e Ditooea al hulle ampte
beklee totdat by die vul de Konvensie 'n
presdent, vie-preident en %yknm\nge e ver.
joorsitters vir
behoorlik gnknnxl‘lmeerda mk\hnkka 1nl n\lklml-
e ke St oo s Tede v die Uitvper:
o Raad, maar die een voormalige pr
e e g s i
Voormaligo presidente s mie, sal aftree,

(2) Indien dua vabatuges gedurende,dic juae
in_ dle, o Vin dis Uitvoesends
e e e e T
ou'sodnle viabws e,

(3) Die Uitvoerende ad kan, indien hy
e b i
Vereiging G bvosler Word, eaige

o ovpteer o op i Uiwerende Tasd
kL ien n spesis loel lanige persoon
1.%:-.'.‘: van die e aad, fodien

i

mi begindig deur die Uitvoerende Raad

e sal eindig by die eersvolgende Konvensie;
y kan weer gel word.

kodpteer wi
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16. DUTIES AND POWERS OF THE
EXECUTIVE COUNCIL.

The affairs of the Assncld on shall be managed

by the Executive Cou terms of
stitution and  the dl'(‘li(ml‘ of the Convention.
The Executive Council shall be empowered to
out the ablech of lhe Association and in
r):lrhcu]ur llowing powers on
behalf of the A.\‘ﬂcml(ovn such powers being in
aireally " hercinbefore

assigned 1o the Exebutiva Couneil:’-

() To receive, administer and apply the

monies and_other property the

sociation. and_to ot
immediately required

. th
and to vary or realise any investments.

(b) To enter into any contract on behalf
f the Association and to_institute, or
use to be instituted, mnduct or cause

The. mndumd defen

e
definded, settle” or abandon any legl
proceedings by or against the Association.

(©) To autharise signature of any document
beh: Association: Provided

ents. iny vu]vmg (he finances

ation, shall bo 3 hy the

Socvenien, Toummper il T o4 lowit one
member of the  Executive  Council
authorised ~thereto _either  genes y or
specifically by the Executive Council.

(@) To_appoint such standing or ad hoc
committees of members of the Execu-
tive Council as it may determine and
delenmn\- th(-h terms of reference and

fel To regulate its meetings and the meet-
ings of its standing or ad hoc. commit-
tocs.

0} To spvoint and disniss oficals, e

intment heing L
u longer period of natice of termination
year.

ot

(® To pay travelling costs and subsistence
allowances to any person where it deems
it necessary to do so in the interests of
the Association.

17. MEET
TH]

3 AND PROCEDURE OF
EXECUTIVE COUNCIL.

‘The Executive Council shall meet as .»nm
as the business of the Association may requi
but at least one meeting per year shall be held
at a suitable time hetween Conventions,

(2) Eight members shall constitute a quoram
at a meeting of the Executive Council

28

16. PLIGTE EN BEVOEGDHEDE VAN
DIE UITVOERENDE RAAD.

sake van die Vereniging sal bestuur
Sowd dar ol Ditvoerendo Raad oorcenkomstiy

hiex 0 die besluite van die Kon-
vensie, Die Uitvoerende Raad sal gemagtig wees
om die doelstellings van die Ver uit te

toegewys:i—
Dm dle gelde en ander ciendom van die

iging te_ontvang, te administrecr
Mol e wend en om gelde wat nie
onmiddellik " benodig word  dewt  dio
Vereniging nic, te en om sodanige
leggings te wysig of tot geld te maak

Om enige kontrak namens die Vereni-

ging to it en_om regsgeding

s dic Vereniging in te el of to

Haat muel te voer of to laat voer, of te

skik of t vaar, om’ enige

iy e e Verenigiog v
weer of te skik.

Om Oulh'rtvkenmg enige
ie Vereniging te m;

dok

die finansies van die Verer
r» deur die i!'h(‘h\nv Tt'mlh

ke sal word apook
minste een “d van die Ultvoerende Raad
daartoe gemagtig deur die Uitvocrende
Raad of in die algemeen of in besonder.
Om  sodanige  staande ho
Van I die Uitvocrende
Raad aan te stel as wat die Ultvherrndc
Raad mag hulle verwy-

ﬂmgxt(-mnt o ’q»ewu-gdhrdn 1o bepanl,

(e) Om vergader-
i tiande of ad hoe Fomitees

Om amptenare aan te stel en te ontslaan,
mits die aanstelling in geen geval onder-
‘sal ‘wees 4an ', Tanger peri

van kennisgewing van beéindiging van
dienste as cen jaar nie.

Om reskoste en ondeboudstoclie aan
(‘II]“L‘ (In , waar die Uit-
voorenko Faad dit msdlk besko 1 Ao
belang van dic Vereniging.

17. VERGADERINGS EN PROSEDURE
VAN DIE UITVOERENDE RAAD.

(1) Die Uitvoerende Raad sal so dikwels as
yat dio bosigheid van die Vereniging dit, ma
vereis, verg: ; maar ten minste een veﬂmd&'rmg
per Juar sal gehou word to. geled d " tuasen
. Konvensies,

(2) Agt lede sal 'n kworum vorm by 'n ver-
gadering van die Uitvoerende Raad.
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(3) The President shall pmule it mostings
of the Execu s Consell, his
the Vice-Presic

rhey m- bolh uluem
Bio Bxoontive, Commelt hal eoct s Shatraan For

the meeting from its members,

18. FINANCIAL YEAR OF THE
SSOCIATION.

The Financial Year of the Associntion shall
commence on 1st March of each y

19. SECRETARY/TREASURER,
(1) The Exceutive Council shall appoint a

Secretary/Treasurer who shall be the  chief
official of the Association. His services shall be
terminable by not more than one year's notice

by the Executive Council. Any vacancy in this
pﬂxillml shall be filled by the Executive Council

The Exccutive Counal, fall deteemiv
v remuneration and duties of the Secretary/
Treasurer whose daties skall ingkide w keeping
of 4 register of members and affliates of the
Association, the keeping of the accounts of the
Association, the editing of the Association's news

fetars, e undectaking of the” headouarters
organisation of Conventions, the secretarial work
mlmucmd with the Convention, the l‘\l’LIIhVE

Council and the committees, annual pre-
sentation. to the Gonvention of the Report ‘d
balnce Sheet of the Association fo the preceding

20 HONORARY LEGAL ADVISER,

The Exe
appoint _an
Association,

Executive Council may from time to time
Honorary  Legal Adviser to the

21, PUBLICITY.
Council

The Executive
President with reta
such statements o the press as the Presi
the Seeretary/Treasurer may consider to
interest of “the  Association or of undertakings

authorise the
y/Troastires to make
mk and

29. REGIONAL BRANCHES.

(1) The Executive Council may authorise the
formation of a regional branch of the Association
on an application signed by the representatives
of at least three member undertakings. Such
application shall state the circumstances which
make the fi ional

formation of the proposed 1
branch desirable and shall indicate what under-
takings should fall in the region. Such under-
takings shall constitute the regional branch as
may be approved by the Executive Council, and
10 undertaking shall be added to the branch
without the approval of the Executive Council.

ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

e President sal as voorsitter -optree by
van die Uitvoerende Raad, en, in sy
ufwesigheid, die Ve president. ien hulle
albei afwes itvoerende Raad uit
39Tt obediee ViF o Vgl

vergaderings

18. FINANSIELE JAAR VAN DIE

VERENIGING.

Die finansiéle jaar van die Vereniging sal
begin op 1 Maart van clke jaar.

19. SEKRETARIS/TESOURIER.

(1) Die Uitvoerende Raad sal ‘n Sckretaris/
Tesourier en hy sal_die hoofamptenaar
van_die Verﬂnglug wees.
dienste deur die Ui

geval o

(2) Die Uitvoerende Raad sal die besoldig-
ing en 1.,m. yan die SeksctariTesourier bepasl
en sy t die hou rogister vin
|l’(|4‘ e 1 h van dle \nmnl n Hy
sal die rel enplxghge ‘amptenaar ‘ereni-
ging. by sal die redakteur ot Venm(-
e o

aan Konvens
Raad n die komitoes, ensy pigte sl
induit dic )lul\lue voorlegging aan die Konvensie

n'dic versiag en balinsstast van die Vereniging
Vir die voorgaanide faar.

20. ERE-REGSADVISEUR.

Die Uitvoerade Raad kan van tyd 1ot tyd

“n cre-regsadviseur van die Vereniging aanstel,
21. PUBLISITEIT.
Die L'ilvoerrmle Hm\d kan die President

tesame: mel ie Sel '/Tem ier magtig om
sodan ; ers. te. thaak o3
e mag meen in die belang van die Vereniging
en van ondememings in dic algemeen sal wees:

22. STREEKTAKKE.

(1) Die Uitvoerende Raad kan_goedkeuring
verleen vir die stigting van n_strecktak van die
Vereniging op aansock ondertelen deur e vers

oordigers van ten minste drie ondermemings

met lidmaatskap van die Vereniging. lanige

we
ter ondemenmings binne
Sodanige ondememings

lgekeur mag
word deur die Uitvoerende Raad, en geen onder-
||(-mmg sal tot die streektak toeg word
sonder die goedkeuring van die Uityoerende Raad
ie.
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a mal branch may draft its qun
branch constitution an rocedure, but
a copy of the branch o B!

be Iodged with the, Secretary/Treasurer within
three months of the date of the authority to form
such regional branch. The branch constitution
and,rules of proceduse shall require the approval

the Executive Council.

3) The uumm-s of the mmdu s of regional

ent regularly to the Secretary/

r may use lm) ext tm s from

such minutes as he may deem for publication

in nny document or publication usuo(l by the
0

4N Sl bind the Associe:
tion in contract without the writ o
o Hancaive Comel Bt hae e oBamion.

(5) Nn!wﬂl\itnndm;, any
contained, the quor regional  brane

gs _shall Be five: that represen-
tatives of at least five nmm)wr undertakings are

thing in_ this dause

23. DISSOLUTION OF THE
ASSOCIATION,

(1) The Association may be dissolved if at
ieast two-thirds of those entitled to vote at
Convention vnk- in favour of such dissolution by
postal ballo

(2) No motion for the dissolution of the
Asociaton sl be considred unless all merber
undertakings were thercof at least three
months prior to ﬂw mns(demlkm of the motion,

(3) Upon dissolution of the Association, the
Executive Council shall be empowered to deter-
mine the and conditions of dissolution and
the manner in which the assets of the Association
shall be disposed of.

24, AMENDMENT OF CONSTITUTION.

(1) This consittion may, b amendad by
decison of the Conventon und e the Excer-
tive Council has the Convention on

proposal for amendment of the Con-
it i RS et o e Lo
Comenticn . uiliee Tioomed by e F ceutive
‘Council, must' be received in ‘writing
Socrctary/Treasurer ot least threo. months’ prior
to the Convention,

nt.

(B Ells aeslisk o) gy o kot
en reéls van opstel, maar " afskeif vau
e takhon on reill moet by die Sekretaris)
urier m.;«l en word bigne drie maande vanaf
die datum “van die goedkeuring. om sodan
Die takkonstitusic en

re moet deur die Uitvoorende Raad
Foedgeken word.

(3) Die notule van dic vergaderings van
strecktukke moet gereeld  aan die Sekretaris/
Tesourier gestuur word. en by kan sodanige uit
kel it die notule haal as wat by mag goed,

nige dol

publikusie vitgereik deur

n srecktak kan die, Vereniging kon-

traktucel bind sonder die voorafiguande geskreve
goedkeuring van dic Uitvosrende Raad mie

5) Nietcenstaande  enigiets in_hiendio Kou-

sal die kworum vir vergaderings van

wees: Met dien verstando dat

verteenwoordigers van ten minste vy ondemem-

ings wat o van die. Vereniging 15, teenwoordig

g,

23. ONTBINDING VAN DIE VERENIGING.

() Die Vereniging kan ontbind word ndien
ton m luu les van diegene wat geregti
is om l:f i Konvensic, ten gunste van
mdnnl?l‘ mthm ling ~stem mbrief - gestuur

2) G«"n voorstel vir die onﬂ)lndlng van l‘ve-
Varmigog, s oacwes
ondernemings wat lede is ten minste drie nmd"d('
oo e oo v die. ool daarvan
Vonis gostel I,

(3) By ontbinding van die Verenigi
die Uitvoerende Raad gﬂlmgk) wees
voorwaardes van ot bepa:
‘manier v\m\m daar ﬂﬂr dw bates v
Vereniging beskik s

24. WYSIGING VAN DIE KONSTITUSIE.

(1) Hierdie konstitusie kan gewysig word by

besluit van chc Konvensie en nadat die Uitvoer-
ende.Raad aan die Ko nvenne vvr:lag gedoen het

ol a0 v

(2) 'n Voorstel vir d:e »w gzug van die kon-
stitusie moet vervat word in van die
mealuxe en. mnl d:.-nr die Uitvoer-
rif ontvang word drur
dxc sekmmru/'l'emnrler ten minste drie maan
voor die Konvensie.
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THE ASSOCIATION OF MUNICIPAL
ELECTRICITY UNDERTAKINGS
OF SOUTHERN AFRICA

AGENDA AND PROGRAMME
32ND ANNUAL CONVENTION

To Be Hewp AT The

CIVIC CENTRE

CAMPS BAY
From The
15TH TO 18TH APRIL, 1958

AGENDA FOR THE ANNUAL GENERAL
MEETING

Election of President.
Venue of next Convention,

3. Election of Vice-President.

4. Amendments to Constitution as proposed by
the Exceutive Council.

8! Eladion ot Tasoitro Couneil, Sub-Com-

mittees and Representatives

b e

Appointment of Auditors

Presidential Address.

Reports of Sub-Committces and Represen-
atives.

)

(i) Electrical ~ Wiremen'’s  Registration
Board.

(ii) South African Bureau of Standards.

Coal Allocation Committee.

(iv) Safety Precautions Committee.

(v) Tariffs Survey Committee.

(vi) chﬂmmrﬂdat(mﬂ Committee for New
ical Commodities.

(vii) Pum'ry,
(vili) Technical Staff and Man Power.
(ix) mghn of Supplv—lndu\ ial Consumers.

(x) SA. ittee—Code of Prac-
gy Wiy

General.

LE ELEKTRISITET

van SUIDELIKE AFRIKA

DIE VERENIGING VAN MUNISIPALE
ELEKTRISITEITSONDERNEMINGS
VIR SUIDELIKE AFRIKA

AGENDA EN PROGRAM
Vie Die
32STE  JAARLIKSE KONVENSIE
WAT GeHou SaL WoRo IN Die

BURGERSENTRUM
KAMPSBAAI

VaNAF

15 TOT 18 APRIL 1958

AGENDA VIR DIE ALGEMENE
JAARVERGADERING
1. Verkiesing van President,
2. Vergaderplek vir volgende Konvensie.
8. Verkiesing van Onder-President.
4. Wysigings van die Grondwet soos dit deur
5.

die Uitvoerende Raad voorgestel is.

Verkiesing van die Uitvnemndc Raad, Onder-
Komitees en Verteenwoordigers.

6. Jaarverslag van die sd«m

Aanstelling van die Ouditeure.

identsrede,

Verlae van Onder-komitees en Verteen-

woordigers.

(i) Raad vir Registrasie van Draadwerkers.

(i) Suid Afrikaanse Buro vir Standaarde.

(iti) Komitee vir die Toekenning van Steen-
kool.

(iv) Komitee vir Veiligheidsmaatreils,
@ Komitee van Ondersock na. Flektrs-
ricwe

) Koettoe vir die Annbevnhrllzs oor Nuwe
Elektriese Toerusting
(vi

Verhandclmne

(viil) Tegniese Personcel en Mannekrag,

(iv) Regte van Voorsiening — Industricle
Verbruikers

(x) SALEL Komitee—Kode van Gebruik
by Sub-Stasies,

Algemeen
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J. L. VAN DER WALT, Krugersdorp.
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AND REPRESENTATIVES
Sun-Conarrrees :

Papers :
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Sub-Slaﬂam T-L. Van Dar Walt.

. C. Fraser; J. C.
J. C. Downey, C.

e, of Practice for

E ELEKTRISITEI
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AFTREDENDE AMPSDRAERS
President : J. L. VAN DER WALT, Krugersdorp.
Onder-president : C. G. DOWNIE, Cape Town,
Oudp]l('ﬂ;‘(“(c J. E. MITCHELL, Salisbury;

0, Pretori.
Tngenieurlede < R, W. KANE, Johamesburg; . .
MULI Blog mfm\m ALR. STBSON, Bula:

ast Lo R,
¢ DOWNEY Spnngs

TRTSON, Durban,

Stede of Dorpe Verteenwoordig: Krugers
Kaspstd, Salisbury; - Pretortss Johamus}mrg
Bulawayo, Bloemfontein, sonden, Durban,

L.W.—Die Stad of Dorp word verkies en nie
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LEDE VAN ONDER-KOMITEES EN
VERTEENWOORDIGERS.

Oxpen-Komrress :
Referate :
J. L. Van Der WALT, President; C.G. DOWNIE,
Qrder-president; J, E. MITCHELL, Oud-presi.
Komitee van Ondersoek na rlehmnctmurlewz

R W, KA\IE (Beléen, €. C. DOWNIE, A, R.
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R. W. KANE (Beléer), J. C. DOWNEY.
Komitee vir Aanb:nellﬂzt oor Nuwe.
Elektrie ting :

1. C. DOWNEY, D. J HUGO (Ale).
Tegmm !’:r.mnzd m Mannekrag :
DER Beléer), AM O
smPs()N.A R. SIBSON P. A.GIL]
L H. T. ASPINALL (Gekaopteur)
Regte van Voorsiening—Randse Industriesle

> 5 %

Verbruikers
C. LOMBARD, Beléer; D. J. HUGO, J. C.
DOWNEY, P. A. GILES.

VERTEENWOORDIGERS
Registrasieraad  cir Blekiriese  Draaduwerkers :

Komitee vir die 'I'nekaminn ©an Steenkool : D. |.
xamme ir Vtmzhetd;mamreél: I. C. Fraser;
1. C. Downey, Alt.

Suid Af-amm Buro ol Standaarde : J. C.
bnd( It.). 4

su Kot Kode van Gebruik by Sub-
o J.L. Van Der Walt.
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PROGRAMME :

MONDAY, 14th APRIL, 1958,
930 a.m.— 430 p.m. — Mosting of Executive

6.00 p.m. — 10.00 p.m. — Givie  Welcome _and
Cocktail Pary at City

TUESDAY, 15th APRIL, 1958.
45 a.m.—Registration.

gt
Official oy of the Cunventmn by
s nes the Adgisaatns for
e Province, the H
Ollvwr

Election of President.
Venue of next Convention,
Election of Vice-President,
10.30 a.m.—Refreshment Interval.
11.00 a.m.—Official Photograph.
11.30 am—Presentations (Past Presidents’ Medals
and Certificates).
11.45 am —Election of Office Bearers.
12.15 p.m.—Presidential Address.
_L\lnclmun Adjournment,
“Gas Pressure and Oil Filled
‘ﬂiu by P. W. Cave and film and

3.30 p.m.—Refreshment Interval,
~Discussion on Mr. Cave’s paper.
.m.—Adjournment,
8.00 p.m.—Entertainment.
WEDNESDAY, 16th APRIL, 1958,
8.30 a.m.—Meeting of Executive Council,
9.30 a.m.—Convention resumes.
Communications from Council.
Annual Report of Secretaries.
Appointment of Auditors,
1030 am —Refreshment Tnterval.

12.00 p.m.—TLuncheon Adlﬂnrnmznt
1.45 p.m.—Motor Trip to Paarl and visit KW.V.
Winery. Retum via'Helshoogte' and

s 1s p.m.—Members' Forum,

OGRAM
MAANDAG, 14 APRIL, 1958,
9.30 vin— 430 nm.—VHKndzring yan, die Uit

6.00 nm.—10.00 nm.- —Burzuhk: inprwe w;nh;ﬂn
S 7
DINSDAG, 15 APRIL, 1958.
8.45 vm.—Registrasie,

9.30 vm.- —r\]’nwnlkummz deurKSy g:ehzl;(m die
urgemeester_van
illingham,

T.W. 0. Bi
Am (all( ing van die nsie

eur Sy B ef' gAmmmw van
e i

Kiesing van die Prmdmt
Vergld:mlek van die volgende Kon-

Klexmg van d.u! Onder President.
10.30 vm.—Pouse.

~—Verdaging vir Mir]dngﬂte
2:50 nm. —Referagt; Gudmkkmn en Olieg lege:
Cnvc et

330 nn. —Pou.\e Verversings.
4,00 nm—Bespreking: Mar. Cave se referaat.
5.30 nm.- —Vrrdnmng van Konvensie.
8.00 nm.—Onthaal.
WOENSDAG, 16 APRIL, 1956,
830 ym. —Vcrﬁndenng van die Uitvoerende

9.30 vm —Konvensie-werksaamhede word hervat,
Aankondigings van die Uitvoerende

Jaarverslag van die Sekretarisse.
Aanstelling van Ouditeuxe

10.30 vi.—Pouse. Verversi

11.00 vm.—Referaat: Slnlche«e I\uhbcr (-n Te.r-
moplastiese Kabels” di
el A G
dien daar tyd g sal " bespreking oor
dic referaat geskied.

12.00 nm.—Verdaging vir Middagete,

1.45 nm. —\lnmrmcr na Paarl en besock aan

ynkelders. * Terugtog oor

T ioats B Sidlmboshs

8.15 nm.—Ledeforum.

10.00 nm.—Verversings en Verdaging.
AG, 17 APRIL, 1958.

and
THURSDA\’ 17th APRIL, 1958,
am.—Meeting of Exccutive Council.
530 am—Comven tion resumes.
Commi tions from Council.
Discumion on Mests. B, B, Bvant
and P. W. Cave’s Papers,

§

830 vm—Vergadering van  die Uitvoerende
Raa

9.30 vim.—Konvensie-werksaamhede word hervat
Aankondigings van die Uitvoerende

Bes reking van Mure. B, B. Evans en
. Cave se referate,
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1030 a.m.—Refreshment Interval.
11.00 a.m. Paper, Tho Design

tion
Valtal:e o Ovehead Mame” by
(Cape Town),
Discussion on Mr. Wood's paer.
Further discussion on previous papers
and/or continuation  of ~ Me mabery

orum.

12.45 pm. ~L||||ch(-m Adjournment,

2.30 p.m.—Convention resumes.
Amentments to Constitution proposed
by Executive Council.
Reports of Sub-Committees and dis-
cussion thereon.

430 p.m.—Adjournment,

8.30 p.m.—Convention Ball at Weizmann, Hall,
Regent Road, Sea Poi

FRIDAY, 18th APRIL, 1955,

8.0 am.—Meeting of Executive Council.

9.30 a.m.—Convention resumes.
Communications from Council,

and Economics
by Low
H. Wood

LADIES’ PROGRAMME :
MONDAY, 14th APRIL, 1958.
6.00 p.m. —10.00 pm. — Civic  Welcome and
Cocl«ml Pnrtv at City
Hall, Cape Town.

TUESDAY. 15th APRIL, 1958.
9.30 a.m.—Assemble for Official Opening of Con-
vention.
10.30 a.m.—Refreshments.
11.00 a.m.—Official Photograph.
1130 am Prcsemaiﬂ‘nﬁm of Past Presidents’ Medals

Afternaon—Motor Trip vna “Hout Bey and Chap-

man’s Peak t ¥l Te
Return via Cnmialmu nnd De Waal
Drive.

WEDNESDAY. 16th APRIL, 1958,

Morning — Free,

145 pam. Motor Tip to Paul and Visit to
Winery.  Retum via Hels-

T St

THURSDAY, 17th APRIL, 1958.

Morning — Tea with Mayoress at Kirstenbosch.

Afternoon—Free.

Mopm—(‘nnmuw Poll ot Weizmann Hall,

oad, Sea Point
FRIDAY, 18th APRIL. 1958.

1030 a.m.—Assemble for refreshments and closing
session of Convention.

10.30 vm.—Pouse. Verversings.

11.00 Vm.—l"(elemmI ,.Die On!werp en Ell:gnum
van Bolugse Laagspanning lyne

rgsm.m» S T ]

Bﬁprehnz van Mar. Wood se referaat,
Besprekings verder van vorige refrate
enjof esvatting van Ledd

12.45 nm.—Verdaging vir Middagete.

2.30 nm —Konvensie-werksaamhede word hervat.
Wysiging van Grondwet, soos dit deur
die Uitvoerende Raad voorgestel is.

Venl-i en bespreking van verslac van
derkomi

2

8.30 nm.—Konvensiedans te Weizmannsaal,
Regentpad, Seepunt,

VRYDAG, 18 APRIL, 1958,

830 vn.- van  die

‘ergadering Uitvoerende

9.30 vm.—Konvensie-werksaamhede word hervat.
Aankondigings van Uitvoerende Raad,

10.30 v,
11.00 vm—Konvensie word afgeslut,

PROGRAM VIR DAMES :
MAANDAG. 14 APRIL, 1958.
600 nm. — 1000 m —Burgerlke

Skemerkell

2 d:e Stadsaal,
DINSDAG. 15 APRIL, 1958,

9.30 vim—Vergader_vir

Verwelkoming
actytie 1
aapstad.

11 ’i()vm—l’lﬁvnt«sle van E nnings en Serti-
fikato aan Oud-Presidento.”
4Mmm1 i O

w’s Peak” na Muizenberg vir tee.
Trruz oor Constantia en De Waalry-

Middag

WOE! ADAG 16 APRIL:
Oggend —Geen redl

1958.

1.45 nm.—Motortoer na Paarl en besock aan
KAWV.V. Wynkelders. Terug. oor Hels-
hoogte en Stellenbosch.

DONDERDAG. 17 APRIL, 1958,
Oguend —Burgemeestersvrou se teepartytjie—
Kirstenl

Middag —Geen reélings.
8.30 nm.—Konvensiedans te Weizmannsaal,

Regentpad, Seepunt.

Verg: i verversings en die sluit-
g van e Kovemsier
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The Thirty:
Centre, Camps Bay, Cape Town,

i
of the Cape Province, at 9.30 a.m. on

Second Convention of the Association was opened in the Civic
r. W. B.
Tuesday 14th April, 1

W. B, J. Slater, acting Administrator

Attendance at the Convention was as follows:— 75 Councils_xepresenled

by 54 Councillors and 74 Engineers; 4 Hon. Members (

not representing Councils

or Affiliates): 5 Associates; 1 Engineer Member; 23 other Representatives of

Government Dej

rtments, Public Utilities ai

nd_other bodies; 107 Affiliates”

Representatives; 12 Visitors; 159 Ladies; 5 AM.E.U, Officials;—a total of 444
persons.

PROCEEDINGS
VERRIGTINGS

THE PRESIDENT : (Mr. J. L. van der
Walt, Krugersdorp) : Goeie ‘more dames
en here. Ek is baie bly om weer so n
goeie opkoms vir ons konvensie hier te
sien en ek vertrou dat u almal 'n baie aan-
gename konvensie sal he.  Dit is baie
aangenaam vir ons om weer hier in Kaap-
stad, ons met k

Ladies and Gentlemen, as Mayor of this
City, it gives me the greatest of pleasure
to welcome the delegates and the visitors
to your Convention,

This, I understand, is your Thirty-Second
Annual Convention, and I want to point
out to you that of all the conferences and

omgewing te vergader.

T think that you must all agree with me
that there is only o ld Cape Town,
which T would like to refer to as our
beautiful old Cape, and we are indeed
privileged to gather here for our Thirty-
Second Convention. 1 wish to welcome
you all to our Convention, and in parti-
cular our honoured guests, Mr. Slater, the
Provincial Secretary, and His Worship the
Mayor, Councillor Colonel Billingham. We
esteem it a great honour that they are with
us today,

T will now call upon the Mayor, His
Worship Clr. Col. Biﬁonghum, to welcome
you all to this Conyention and to introduce
to you the Proyincial Secretary, Mr. Slater.
His Worship the Mayor. (Applause).

HIS WORSHIP THE MAYOR OF
CAPE TOWN : Mr. President, Mr. Slater,
Ladies and Gentlemen : On looking above
me this morning I see the reason for the
quotation that God made man just a little
lower than the angels. (Laughter).
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ave attended, I think this
particular one, the Municipal Electricity
Undertakings is the most jovial. What
time you finished last night, T am not quite
sure . . . or whether you actually finished
in the City Hall or somewhere else, but
it was evidently a very, very fine party!
Now I am rather puzzled as to why this
conference should have such jollifications
attached to its conventions. Tt almost
makes you think that there is very little
work done. I think that is not true, and
I think it must be that the officials of the
Electrical Undertakings have such an easy
“cushy” job_ that they can afford to smile
and make life_easy. Now look at our
friend Chris; he smiles and gets all he
wants  from his Electricity Committee
(Laughter) and so why shouldnt he enjoy
himself and be happy? Of course Chris
is a bit of a notabil; He is
always chewing something.
whether it is spearmint or biltong, or
whether it is twist tobacco. Perhaps when
he gets into the Chair he will tell us what
it is that he does chew.
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I understand that this is the fourth
occasion that this Conyention has been
held in Cape Town and it is just a pity
that during this Convention we are not
able to show you the start of an atomic
power station, but by the time that it
comes round to your visit to Cape Town
again, I think we may be in a pmmun to
show you either the complet or the
start of an atomic power station. It seems
fairly obvious that that power station must
emanate from the Cape Province, due to
reasons of which you are well aware.

I mentioned that the jollifications attach-
ed to this convention were notable, but I
do want to draw your attention to the one
in Bulawayo wl\erv our friend Sibson_put
on the ineties—you remember?
When  the deleg'nn couldn’t even re-
cognise each other from the proceedings
that went on, and there were other occa-
sions of the same nature. These things
are always to the good, because it shows
that even in the midst of work there is a
great deal of pleasure.

It is a very nice omen for us to find
that this Conference is being held in this
new Civic Centre—something that has
heen developed since your last visit here,

and we do thmk that the surroundings

f thi: as you can see by entering
the hmldmg are such that it must be very
pleasant, and give you a very fine feeling
to be able to get the sea breeze all the
time, even while your Convention is on.
We do hope that many large meenuam
will be held in this very fine hall. We
think the venue is a delightful one and
that you will enjoy not only your very
large Agenda, but you will enjoy also your
sojourn in this particular part of
Town,

Now I hope the accommodation gener-
ally is up to your requirements, and that
it suits your particular needs. T think it
does. And that you will be delighted with
your stay here.

Now at this particular moment T cannot
help but refer to the extreme loss that this
City and Province has suffered in the death
of His Honour the Administrator af (lm
Cape, Mr. P. . Olivier. T do want to
mention it because the late Admimstramr

OF SOUTHERN AFRICA

was a great (nend of most of us. He did

a fine job of work and I do believe that
your Convention, before it closes,
P

s a motion of regret to his widow and
amily.

1 also have great pleasure in wclcmm.ng
‘\«lr Slater to this Convention. TIf this
his _first introduction to the Elmmcal
Undertakings, then 1 want to him
that he is in for a good hme—ﬂnt is if
he follows it up properly.

At the same time, in case you do sort
of get out of hand a little bit, T want to
issue a note of warning, that should you
find an excessive number of traffic con-
stables round the hall, or should you find
them outside the Weizmann Hall on Thurs-
day night, after all, we are looking for
revenue, and here’s a good chance to get it.
(Laughter).

May I throw out a wnmmg to the ladies
from the Diamond City?

A ci ally grows according to its
Elcf.lnul Undertnl.mg Strange it may be,
but it is a fact, because as your electricity
grows, you know that your city is growing,
And may I mention the case as far as Cape
Town " concerned? The units increased

,000,000 in 1951 to 744, i
Now that shows the ry pe of gmwth
that is going on in this cil the demand
has grown from 139, KW in 1951 1o
212,000 KW in 1957.

Talking about kilowatts, we have a parti-
cular cmmclllur who discusses matters of

1 asked him
what it was all about he said, “Well, what's
the difference? They both give you shocks.”
(Laughter).

Further, during the same period, our
population for all races has increased from

577 persons to T which shows
that the conswmption of electricity is tied
up completely with the increase in the

city’s wih, At this stage, I also want
to tell you that the development which is
going on in the new foreshore scheme and
reclaimed ground, is amazing. The cost
of the ground, most of it is a quarter of a
million pounds an acre (but you don’t buy
an acre of course!) necessitates skyscrapers
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to make the thing pay. We are watching,
therefore, some gigantic skyscrapers going
up on the f(m-‘:]mre One going up there
now will be 22 storeys high, and as you
know is bmll on caissons. All this will re-
vure a large amount of electricity, so that
the city in the next seven years, I have
?le'\sure in saying, v W on a much
nsm scale than it lms done in the past
2 years

Our consumers have increased in num-
ber from 77,500 in 1951 to 95,000 in 1957.
This has necessitated the building of a new
power station at Athlone, a coloured town-
ship mmed after the late Earl of Athlone,
an’ early Governor-General of the Cape.
The power station site is adjoining our

ELECTRICITY UNDERTAKINGS OF

SOUTHERN AFRICA

I want to tell you how pleased I am
that your Association was able to accept
the City's hospitality, and to tell you also
that we hope all delegates will enjoy their
stay in the city. We hope that the weather
we have “switched on” for you will be sucl
that it will make your stay here a real
pleasure,

1 know that your Agenda is a heavy one,
and that you do not%la\c too much time
to discuss it, so I will not keep you much
Jongér, arbut ot hatT Ao hope that
when your Convention is completed, you
will Al(relllm to your respective cities and
towns believeing, and having assured your-

elves, that it is one of the largest, one of
tl|e best, and one of tlw most_enjoyable

sewerage disposal works,
will be used for cooling purposes.

I did hope that the power station that is
Do Being it sl beve bece an stosmio
one, because some years ago we were tol
by a visiting chief of the Bnnsh Elecmcul
Undertakings, that it would
years be{me any atomic p{)w«r mmun
would be seen in this country, and I think
he is entirely wrong, I think that the
growth of atomic power, which is too costly
at the moment, is such that within pro-
bably 15 years we should see the start, or
the consideration, of atomic power stations
in this country. It may be for the good,
T hope it will.” At this stage let me tell you
something that T don’t want to go into
detail about, Very shortly T shall be
launching something that is intended to
acquaint engineers and scientists with the
workings of atomic power. At the moment
we have very little means of training

atomic scientists. Before long, however,
pmlnhly within the next few weeks, T hope
an announcement concerning the
mu ning of engineers in the Cape; at
present’ engineers have to go overseas to
learn about atomic work. It is going to
be a_gigantic undertaking, and it is going
to add a tremendous amount of impetus
to the electrical undertaking generally. As

said, T don’t want to go too far into it
at the moment. T merely want to give you
something to think about, something te
make you talk a little, and perhaps when
the time comes we'll be able to tell you
all about it

45

s that this as yet
seen,

Thank you. (Applause).

Mr. President, Ladies and Gentlemen,
I now have much pleasure in introducin
Mr, Slater, who will officially open this
Convention.

Mr, SLATEI Ir. President, Mr. Mayor,
Ladies and Gentlemen,

I am conscious of the honour the Asso-
i has conferred on me by your
invitation to open this Convention and for
the opportunity of addressing you briefly.

It is a pleasure to welcome to the Cape,
members and delegates from all parts of the
Union and South West Africa, and particu-
larly to welcome those who have travelled
from beyond our national borders, from the
Federation of Rhodesia and Nyasaland, to
attend this Southern African Convention.
I understand that the date of the Conven-
tion was advanced this year, but I do not
know whether the reason for this was to
ensure good weather at the Cape, whether
it was to show our northern neighbours
what a South African general election is
like, or whether it was to demonstrate an
immunity from political partiality in the
conduct of engineering affairs! ~ In any
event, I trust that you will have good
weather and that you will enjoy the relaxa-
tion of the pleasant surroundings of Camps
Bay, and the hospitality of the City of c,qae
Town, as some relief from the very high
tension to which the systems of your
engineer members are subject.
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SUPPLIERS TO THE NATION
of Bare Conductors for 25 Years

46



ASSOCIATION

The original (‘upL \ﬂl]unel\ts were farm-
ing settlements continues to
be the lar;,t‘st lmlmtry m he Cape Pro-
believe, some affinity
the hrmcr and the enfmeer
Farmers apply knowledge to cient
use of land and bring forth the frulh of the
carth. Engineers apply knowledge to the
cfficient use of the material resources of
mankind and bring forth the fruits of our
modern tpdmolu;,u.nl society. The réle of

ic supply undertakings in this
society cannot often be emphasised. The
provision of adequate nnd efficient supplies
of electric power is an essential require-
ment, indeed a c.nmlvct in that reaction
between manpower and machinery which
creates a modern urban industrial socicty.
It is a tribute to electricity supply engineers
that urban communities so casually accept
the ready and reliable availability of
electric power at the mere operation of a
switch at any time of day or night.

Mr. President, the duties of the Provincial
Administration include a close connection
with the work of engineers. The Adminis-
tration has its own Roads, Bmldmgs and
Hospitals Departments. In addition the
englnsering ‘works Gf all Jocal arihoritics
are subject to a_financial control which
includes technical scrutiny. In the
Province the supply of electricity for ublic
purposes in urban areas is regulau-d Ey the
Electric Power Ordinance. The Adminis-

trator has, therefore, a number of duties
in regard to municipal electricity supply
In the C;

nlmdemkmg:

ngs,
electricity. works for 4
authorised.

these were
The total amoum of these

loans was approximately £6X million, of
far the largest item was some
£4 million, for completion of the £7
million first stage of the new Athlone Power
Station for the City of Cape Town. Dur-

ing the same period tariffs, regulations
and amendments for 48 local authorities
were approved and other matters con-
cerning e]l.unuty supply undertakings
were dealt wi

Lookin,
may wel
cance in wurld

past year, this
one of signifi-
It has witnessed

IF hack over the

istory.
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the remarkable scientific and engineerin
chieveme the launching of artificial
carth satellites. It has seen the use of
nuclear energy and its acceptance
established and almost as a conventinnnl
source of power. There have been the
Bt st ot 1 bea BTG o B, cogltelit
release of energy from such an abundant
substance as hydrogen. These advances,
and the tempo of these advances, may have
some significance for the future develop-
ment of Southern Africa, With our material
resources and with our reserves of

continued ialisation is
essential to our further development. The
problem of transporting fuel to Cape Town
may one day be solved by the establish-
ment of a nuclear power station, fuel
with uranium from t{m mines of the Trans-
vaal or perhaps with sea water from off
the coast of Camps Bay.  Alternatively,
developments in the technique of long
distance electric power transmission may
prove that the transmission of electrical
energy direct from our northern coalfields
is an economic proposition.,

The solution of the technical and econo-
mic problems in the application of new
scientific knowledge to the domain of
practical affairs is a function of engineers,
and it is to engineers to whom we look
for guidance in vesting the large amounts
of capital required for the establisl
and extension of electricity undertaking
Until such time as new methods can
recommended as practical and_economic
propositions, however, we must be content
with the more conservative methods.
Nevertheless,

re
whatever the source of
power, the reliable and efficient operation
of electricity undertakings, on which
modern urban communities are so depen:

ent, remains the responsibility of ﬂxe
elecmmty supply engineer.

Because of this dependence, because of
the relationship of a people’s standard of
living to their per capita consumption
of power, and because the utilisation of
our national resources depends on techno-
logical proces: it is necessary for our
national well- bemg that we shnuld have
an_adequate supply of tramed scientific
and technical manpower. It is, however,
no less essential to the well-being of our
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peoples that fundamental education should
receive proper attention. This is
with which the Administrator is particu-
larly concerned and whilst the shortage of
teachers is a problem parallel to that of the
»hortdre of enginers, it is also one which
precede: For it is during the years
of :emndm—y school education that _the
interest of youths may be attracted to
techmc.\l and sc:eunf fic vocations, and if
we wish to encourage the supply of
Ycleritists, professional sagineers, and tech-
nicians, it is, firstly, to the schools that one
must turn, and secondly to the rewards
entific and technical vocations
offér o those who pirsue’the,

Die openhdre l)elnx\gxte]lln), in die weten-

ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFRICA
Hierdie_geriewe moet beskikbaar gestel
word en die nywerheid behoort, vir S eic
voordeel, behulpsaam te wees i r-
i an. Maar blote hehngtellmg
is nie voldoende ni
wesenlike en ontashare belonings, d)e
besoldiging en stand of aansien wat uit
wetemkqu- en tegniese berocpe verkry
kan word, moet geensins minder aantreklik
wees as dié van ander beroepe nie.

Mnr. die President, in hierdie ver\nud
is daae ' saake wat, na ok verncem, ' mate
van besorgdheid by sekere van u_inge-
neurslede gewek het, en dit is naamlike
die onlangse wysiging van die Kaapse

Ordonnansie.
1057 wysiging v,ml

Munis
die

skap

o o (it e pro 5 Saven die 1f§,c-
lope jare, Hierdie prestasies het die ves
I)eeldm;, van die publiek aangegryp. D:t
is tipies van hierdie nuwe openbare belang-
stelling dat daar onlangs in Wes-Kaapland
'n vereniging in die lewe geroep is om die
stigting van 'n_kernnavorsingsinstituut in
hierdie gebied aan te moedig,

Fasilteite vir navorsing en die_studie

stadsklerk  as
heampte van 'n
word. Dit wil voorkom of daar 'n verkeey
de opvatting was dat hierdie wetgewing
"n verandering teweegbring in die verhoud-
ing tussen die stadsklerk en ander departe-
mentele hoofde in n munisipaliteit.

Ek meen dat daar op gewys moet word
dat die oysiging vaarby die stadslerk

van die word 1 1 uit
skenkings deur filantrope, -maar

van ‘n
m||u|s| uhmr aangewys word, noodsaaklik

N
ironies dat vordering op die gebied van  gemaak is bloot om redes verbonde aan
die. ingenieurswose. e die sanwending  die Nywerheidsversocningswet.

. like kennis vie Die e status van die verskillen-

vreedsnme doeleindes, in hme gevalle voor-

spruit uit rnvnmng vir militére eerder a
lmr gerlike doeleine Nietemin is die
ﬁnlhene vir dw unlﬂdmg van_myninge-

land "n voorbeeld van

ierdie

Insgelyks kan die elektrotegniese nywer-
heid, met inbegrip \nn muni ﬂp.l]c elektri-
siteityoorsieningsondernemings, die nuwe
s Deliae e S
met voordeel eksploiteer. Die prikkeling
van belangstelling vir die studie van natuur-
kunde ool, en wesenlike hulp in die
:mlwikkelimz van laboratoriums vir skole,
tegnies leges en universiteitsfakulteite
sal 'n l\ehngnke bydrae deur die nywer-
heid wees wat sodoende hulp sal verleen
vir die stappe wat deur die ioner
ede gedoen word om olTaids qartawe
vir die opleiding van wetenskaplike en
tegniese mannekrag beskikbaar te stel.

de hoofde in 'n
teit word nie deur hierdie wysiging ,,omk
nie en is nie in die Km\ppm\'m\w deur
wetgewing vasgestel nie.
Die_aangeleenthede wat u hier _gaan
t, is van belang
a ie en ek wil
ng toewens,
arvan (ht dm y.,rleemhodu
ele en informele bespreking wat

i forei
lede. en afgevaardigdes gedurende hierdio

verrigtinge gen hydra tot die doel-
treflende nnhvxkkolmg en funksie van u
ondernemings, en sal strek tot voordeel
van die gemeenskappe wat u verteen-
woordig.

Dit is met genoeé dat ek hierdie ver-
gadering nou_formeel geopen verklaar,
Gentlemen : T have great pleasure now in

formally declaring your Convention open,
and to wish you a’ very happy uﬂlwnng
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here in Cape Town, and also a most suc-
cessful meeting. Thank you.

(Applause).

DIE PRESIDENT: Baie dankie Mnr.

Slater vir u mooi en inspirerende woorde
en vir die goeie wense vir hierdie Kon-
vensie.

Ons’ waardeer dit. U het onder-
aangehaal wat ons aandag, as

Thank you very much, Mr. Mayor, for
your hearty welcome to Cape Town,
heluve you have even gone so far as to
lay on an inspection for engineers of this
new type of Kilowatt, the KWV. We are
very keen to inspect this in the right spirit.

Mr. Slater, Your Worship, Ladies and
Gentlemen, before fulfilling my last task
as your President, allow me to thank you
very heartily and sincerely for the great
horour you have bestowed upon me in
electing me as your President for the past
year. When you elected me, 1 realised
the honour, the digaity, and the responsi-
bilities of this post, and T could not under-
stand how you equld entrust that to me,
but I thank you very much for that honour.
I have endeavoured to do my best to main-
tain the standard and I trust that you have
found that I have not allowed the dignity
and the honour of the office to suffer.

My task would have been an impossible
one were it not for the co-operation of
every member of this Association and in
particular the Executive and the Secretary,
who have at all times been a council of
wise men to fall back upon.

Ek wil net, voordat ek my laaste taak
verrig aan u almal sé: baie, baie dankie
groot eer wat u aan my, en nie
aan my Rl e, moionk s Kigers-
dorp, my dorp, gedoen het om my as u
Pravtant vie die afgelope jaar te’ gehad
het. Ek waardeer dit. My dorp, Krugers-
dorp, en my Raad, wmr(leer dit ook baie.
Nogmaals, wil ek sé: baie, baie dankie.
Now I call for nominations for President.
Mr. D, J. HUGO (Pretoria): When I
entered Municipal service nearly thirty
years ago, I was told that there was only
one Electricity Undertaking in Southern
Africa, worth its salt, and that Undertaking,
(and T am sorry to have to say it in the

presence of His Worship), was the Durban
Undertaking, (Laughter).

The City Electrical Engineer of Durban
was then Mr. John Roberts who pioneered
the development of the domestic load in
this country. Mr. John Roberts, however,
had an equally famous colleague in Mr.
George Swingler, who was City Electrical
Engineer of Cape Town. _ Under Mr.
Swingler's direction the Cape
Electricity Department was making_ great
strides and endeavouring to overhaul Dur-
ban. Mr. Swingler had that rare gift
denied to so many of us, of bemg Shie ©
select the right man for the job. We had
proof of that ability when we assembled
here in 1838 and elected Mr. Horace East-
man as our President. Today it is my gr
pleasure and privilege to propose as Pres
dent of this Association another member
of the Swingler Kindergarten in the person
of Mr. Chris Downie.

I think most of us first made Chris’
acquaintance at the Durban Conference in
1947 when he read a paper to us on the
Economics of Electricity Supply. Since
then we have learnt to know him as an
engineer of great ability, as a man of ve
high princij a loyal friend with
SR e el

Chris I think will be our first Rhodesi
born President, He came to South Africa
as a young man, and was educated at a
famous Cape School—I won't mention the
cause Chris likes you to ask him
is wearing! He graduated at
khe University of Cape Town, and finished
t student nf his final year with a

uld medal. He then proceeded overseas
and served a graduate apprenticeship with
Metropolitan-Vickers in Manchester. He
returned to South Africa in 1927, when
Mr. §\vm§k-r sought him out and made
him join the Cape Town Electricity De-
p.xnmem He became City Electrical
Engineer of Cape Town in 1951 and since
then has rendered yeoman service to this
Association,

Mr. President, I have great pleasure in
formally proposing Mr. Chris Downie as
our President for the ensuing year.

(Applause).
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THE PRESIDENT: Thank you Mr.
Hugo. A seconder for that proposa

Clr., G. C. BLIGNAUT (Pretoria) :
Mr, Prssndem I had the pleasure of attend-
ing a few conferences with Mr. Downie,
and he always reminds me of electricity,
He will remain silent until somebody
touches the wrong spot. (Laughter). 1
think that Cape Town is really fortunate
in having somebody of his calibre at the
head of the Electricity Department,

Dit is vir my 'n voorreg, Mnr. die Presi-
dent, om die voorstel van Mor. Hugo te
sekondeer. Dankie. (Applause),

DIE PRESIDENT: Baie dankie, Mnr.
Blignaut. Any further nominations? If not:
1 will now us{ Mr. Slater to put the chains
round Mr. Downie’s neck.

(M. Downie was formally installed in
the (]nuri

(Applav
r WNI! F, ((«lp( Town): Mr.
Slater, His Worship the Mayor, L.\z and
Gentlemen :  at moments such this,
words come with great duﬂ‘uxltv May

I say that I appreciate very much the
compliment that members of this Associa-

tion have paid me today in electing me
ssident for the ensuing year. 1 shall try
to live up to t ample which has been

set to our As n by my predecessors.
I hope that b; tln- hme my term of office
expires, I shall have justified your choice
of me as President. T mentioned that I
would try to live up to the standard set
by my predecessors, and in that connection
I am thinking particularly of Johan van der
Walt, whose term of office expired today.
If I do as well as Johan has done, T shall
you, and 1 shall also have achieved
am saying this, gentlemen,
because the tribute that is usu.llly paid to
a retiring president followin edictory
Address by him, will not take place at this
Convention. T just want to take this oppor-
tunity, therefore, of paying this special
tribute to Mr. van der Walt for the very
able manner in which he has carried out
his duties as President during the past year,
(Applause).
Ladies and Gentlemen : the next item on
the Agenda is the venue of the next con-
vention. May I invite somebody . . . Mr.
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\hmu of Johannesburg, has something to

(lr D. J. MARAIS ( Juh.\nnesburg,) Mr.
Slater, Your Worship Mayor, Mr,
President, I have lmd tlw pleasure of
attending quite a fow, conferences in the
last few years, and I have wondered why
it has been such a long time before some-
body \ngy,esle(l we should go to n]mnm

burg.  When I look around the lovely
beaches you Imvv here, and tlw Tovely
weather, T am not surprised to see that we

have taken a very, very long time to get
round to Johannésburg.  But 1 want to

Mr. President, that my Council has
asked me to extend a very sincere welcome
to this Association to hold ymlr v n um-
ference in Johannesburg. I can a
that we are looking forward m rc pay
some of the wonderful hospitality WY.
other centres have bestowed on del(qmc
from Johannesburg. 1 assure you also that
your stay there will be very happy, and
if we can help it, a very comfortable one.
We are certainly looking forward to seeing
you there next year. (Applause),

THE PRESIDENT : Ts th
(Applause).

accepted.

The next item, ladies and gentlemen is
the election of the Vice-President for which
T call for nominations.

Mr. J. C. DOWNEY (Springs):  Mr.
Slater, ‘Mr. President, Your Worship the
Mayor, Ladies and Gentlemen :

I should like this morning to nominate
one as Vice-President of this Association
with whom I have been associated in Muni-
cipal work for the past 30 years. It is not
just the fact that we have known each
other_in municipal work for 30 years, but
one, in which such a close association has
rarely existed among engineers before, Tn
the early days of our experience, we used
to go touring round a town in South Africa,

iti ious haunts during our inspec.
s, in the most unearthly
B theniate Tt s i et you
have got to live wnh a man to know him,
but wives usually say “The longer T live
with him the less T know about him.” In
this case, Mr., President, this individual we
all know very well, and we all know the
sterling qualities he has and the work




Die VERENIGING van MUNISIPAI

which he has done on our behalf. T won't
delay but wish to tell you that the work
he has done is extremely valuable to this
Association, He has been a number of
years on the Executive, and we have
always leaned on him to fill the gaps when
we have found that we needed somebody
to step into the breach at very short
notice.

Mr. President, it gives me very great
pleasure in nominating Mr. T. W. Kane as
Vice-President for the ensuing year 1958/
59, (Applause).

Clr. MARAIS : Mr. President, it is with
great pleasure that I second the nomina-
tion of Mr. Bobby Kane. I have been
very fortunate, as Chairman of the Ce
mittee in Johannesburg which deals with
electricity, to be associated with Mr. Kane,
and T can tell you that he has built up a
really wonderful reputation in Johannes-
burg in the Council, and that is somethin;
unusual because normally Councils_lool
for something to say against their heads
of departments. I can tell you this, that
Bobby Kane has built up a really fine repu-
tation, He is looking after a very large
undertaking, and believe me, he is one of
the most popular officials in johannesburg.

Mr. President, it has also been
pleasure to know Mr. Kane as a man.
think that is very important, and I can
tell you this, that I am certain when his
time comes along to wear that chain, he
ill certainly fill that office with the dignity
it deserves.

my
I

i
Thank you very much. (Applause).

THE PRESIDENT : Any further nomi-
nations? T have very great pleasure in

inviting Mr. Kane to come up and join us
at this table. (Applause).

Mr. R, W. KANE: Mr, President, Mr.
Downey, and Clr, Marais, just a simple and
grateful expression of thanks for the honour
you have done Johannesburg and myself in
electing me to office in your Association.
T thank you all for what you have done.
(Applause).

THE PRESIDENT : Ladies and Gentle-
men : before we break for the tea interval,
Thave one or two announcements to make.
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First of all, I regret to have to announce
the death of Mr. J. H. Rogers, Municipal
Electrical Engincer of Fort Beaufort, and
Mr. { A, ‘est, who was an Associate
Member from St. Michael’s-on-Sea,

I would like you all to stand as a mark
of respect for these two gentlemen.

Thank you,

Another announcement, ladies and gentle-
men, is about the signi i

ich will be pas you,
I hope all of you will make a point of sign-
ing your names, in the appropriate columns
—as members, affiliates, visitors, or what-
eves Youratatii it this Convention happens
to be.

I have an apology from Mr. G. Dixon
of Windhoek who has not been able to
attend.

I also have pleasure in announceing that
any visitor or engineer member who would
like to do so, can inspect the installations
of the Electricity Supply Commission while
they are at the Cape. They can leave
their names at the Enquiry Counter in the
vestibule, when arrangements will be made
for them to be shown around.

I also have to announce that the Uni-
versity of Cape Town are holding their
Annual “At Home” and Graduation Cere-
mony on Friday from 3 pm. to 530 p.m,
Anybody wishing to attend these functions
will be very welcome. Invitation cards are
available at the enquiry counter, if any
n‘mmber would like to take advantage of
this.

Another announcement, ladies and gentle-
men, concerns the Springbok Radio Caltex
Show that is being put on in this hall to-
night. It is hoped that as many visitors
and members as possible will come along,
Tickets are available in the vestibule.

The doors won't open until 8.30, since
the people running the show and the
S.A.B.C. have to cary out certain tests to

sure that everything is laid on pro-

Regarding the Convention Ball that will
take place in the Weizmann Hall on Thurs-

lay evening, tables for parties may be
booked in the vestibule.
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After the Refreshment Interval, l.ndnes
and gentlemen, the photograph will be
taken outside the hall. The idea is that
everybody should stand outside here so as
to take advantage of the slope in the level
of the ground. This might be a bit diffi-
cult, but we would like r co-operation
in m.\kmg it easy for «]m photographer.

1 shall now call upon the Secretary to
read further apologies

THE SECRE’I‘ARY, Mr. President we
have a number of apologies this morning.

CThe Director of the Cape Technical

A telegram from Mr. Arthur Rodwell
wishing us a very successful convention
an enjoyable time and expressing his
regrets that he cannot be with us,

Mr Kinsman has written expressing
ets and congratulating you, Mr.
Pres.dem on your election to office.

President  of
Ch.xml)er of Commerce.
Mr. L. Denby-Smith.
Mr., H. J. Gripper.
The representative for the United King-
dom Tmé Commissioner for the Cape.
Prof. Straszacker.
Crompton Parkinson (S.A.) Ltd.
The Municipality of Kokstad.
W. T. Glover & Co., Ltd.
Metropolitan-Vickers Central Africa Ltd.
The Borough of Port Shepstone.
Mr. Edgar Poole.
The Municipality of Piet Reticf.
The Town Council of Nigel.
The Transvaal Provincial Administration.
The Municipality of Walmer.
The Municipality of Winburg.
The O.F.S. Provincial Administration.
The Municipality of Middelburg, Tvl.
Dr. Hattingh.
The Municipality of Port Alfred.
The Southern Rhodesia Electricity Supply
Commission.
The Municipality of Aliwal North.

the Cape Town
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The Secretary of the Department of Com-
merce and Industries, Union of South

The Chairman of the Industrial Develop-
ment Corporation of South Africa.

The Provincial Secretary, Natal Adminis-
tration.

The Tuwn Cuunul of Piet Retief.
Mr. A. Fod:

Mr R J. s w.ley

The h General Electric Co. of Cen-
tml Africa Ltd.

The Borough of Estcort.

And best wishes are expressed for a
successful Convention from Mr. James
Baird, the partner of Messrs. Mertz &
MeLellan.

THE PRESIDENT: Thank you Mr.
Ewing.

Another announcement is about the
omm! photograph taken at the Convention
at Margate last year.

Have all those who :\pphcd fnr photo-
grap] received them? they

please hand in their names, nnd if they
h1ve their receipts with them, the numbers
of the receipts, at the E:nquin- Counter.

Ladies and Gentlemen, we will now
break for tea, which will be served in the
Rotunda Hotel Ball Room, just across the
way.

ADJOURNMENT FOR TEA.
On Resuming :

THE PRESIDENT : Ladies and Gentle-

men, T have another sa annl)lmctmom to
make. This concerns the late Mr.
Gyles, one of our Past Pm-denn who
passed away towards the end of last year.
Mr. Gyles was for some years City Electri-
cal Engineer of Durban,
mention this with the previous obituaries,
and would ask you all to stand as a mark
of respect to the late Mr. J. H. Gyles.

Thank you.

Another announcement concerns the
ladies, and the trip to Muizenberg this
afternoon, via Chapman’s Peak. The buses
that will pick up the ladies are due to leave
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the Sea Point Pavilion at 2.30 this after-
They will then proceed from the
Sea Point Pavilion to here, and pick up
ladies waiting outside. I notice that there
are only a few ladies left, but I wonder
whether they would pass the news around
to those who are not here, and
the gentlement will remind their wives
about this trip. It is a very beautiful
drive round the mountain, via' Hout Bay,
hapman’s Peak, with tea at Muizenberg
and  then returning via Constantia Nek
an(l de Waal Drive.

want to remind you again about the
(‘allp‘( Show this evening. There are still
some tickets left and they will be held
ilable until 3 p.m. this afternoon, Any
tickets left over at 3 p.m. are going to be
very easily disposed oy so that if you don’t
get a ticket by then you will have missed
the bus for the show!

Ladies and Gentlement, T now have a
very pleasant duty to perform, and that is
to present certificates and medals to three
nf our Past Pres.dcnn

Horace Easlm.m,
Dnrk Hugo und ke o s Wl

I would ask Mr. Eastman to come up
and receive his Certificate and his \1eda]

Applause).

(Mr. HORACE EASTMAN received his
tokens),

Mr.

.\hr EASTMAN:  Mr. President,
adies and Gentlemen : T cannot tell you
huw pleased T am to receive this token
for what service I have been able to
render to the Association, particularl
the hands of one with whom I have been
associated so closely in the E]eLtnuh/
Supply Industry for, I think, 21 . M
very heartiest wnunmhtmn
President, for you X yor
accession to the Chmr of this As\nuahon
The importance of both farming and the
supply of electricity in this country have
been referred to th ming. When one
combines these activities sure you,
here is any amount of interest, and pre-
sumably good, T do wish this Association
the greatest possible success in the future.

(Applause).
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(Mr. DIRK HUGO received his tokens).

(Applause).

The PRESIDENT : I have great pleasure
now in inviting Mr, van der Walt to come
up and receive his certificate and medal.

(Mr. VAN DER WALT received his
tokens).

(Applause).

The PRESIDENT : Ladies and (’u\ﬂe-
men, there are representatives of official
bodies attending this Conyention, and itis
desired that we give them the opportunity
to say the few words normally said by them
on these occasions.

Mr. W. H. MILTON (ESCOM, Johan-
nesburg) :

1 am here to express the regrets of Dr.
Hattingh at his inability to make the
journey down to attend the Convention,
and at the same time to extend the best
wishes of ESCOM to you, Mr. President,
and those present here, for a very success-
ful Conference.

App]uuse).

W, LINEKER (Jchannesburg)

on he}m]f of the Ins Electrical
Enginee Me. Breilont T st
Jou e T ol il o

vention.
(Applause).

Mr. W. L. KING (South African Rail-
ways, Johannesburg): On behalf of the
Management of the Railways, Mr. Presi-
dent, I wish to congratulate you on your
accession to the Chair, and wish you a very
happy and successful year of office.

Applause).

Mr. H. M. DREWETT (Institute of
Certificated Engineer):  Mr. President,
Ladies and Gentlemen: T would like to
convey from the Institute hearty congratu-
lations to you on your election and wis]
this Convention every success, and to you,
sir, a very successful year of office.

(Applause).

Mr, ASPINALL (Wits TECI\mCdl
College, ]ohnuneshurg‘) 1 have been asked
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Mr, President, to convey to you greetings,
and wish you a very successful Conference.

J. J. de HAAS (Departement van Publie-
ke Werke): Dames en here, die Direkteur
van Publicke Werke wense vir n sukses-
volle vergadering toe.

Mr. J. C. DOWNEY (Spnnp)
President, on behalf of the South A
Committee on Hlumination, I wish m con-
gratulate you on your election to the
office of President, and wish you a very
successful term of office, and a very happy
Convention,

THE PRESIDENT: Gentlemen, the
next item on the Agenda is the Election of
Office Bearers, and in this connection I
would like to mention that the Chairman
of the Remun.ﬂ Branches that have been
establshed, viz. Natal and the Eastern

Tovince, automatically become members
of the Executive. You must bear this in
mind when you come to vote for members
for the Executive, I now call for nomi-
nations,

T would also like to remind you of the
special v()tm[, papers that we have pro-
duced for this election. The idea of this
voting paper is to make the job easier for
the scrutineers. You will be asked to write
the names of those nominated according
to the sequence in which they will be read
out from here, then you will be asked to
put a cross against the names of each of
t‘h()se whom you vote to be on the Execu-

Mr. Mitchell has just reminded me about
the electi(m of Chairmen of Regional
We are going to provide for
he Elmmn of the Chairmen of these
Regional Branches immediately after this
election,
1 now call for nominations for members
of the Executi
The fn]lnwmg were duly proposed and
seconded:

P. A. Giles, East London.
Albert Rossler, Cradock.
Frank Stevens, Ladysmith.
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G. J. Muller, Bloemfontein,
C. Lombard, Germiston.

A, R. Sibson, Bulawayo.
R. M. O, Simpson, Durban.
D. . Hugo, Pretoria.

J. C. Downey, Springs.

THE PRESIDENT: Mr. Mitchell is still
entitled to be on the Executive as a Past
President, Two immediate Past Presidents
remain on the Executive altogether the
President and Vice-President plus Chair-

i Branches. ~ You
to vote for six Engineer members. We have
nine nominations altogether. Are there
any more nominations ?

We have a new Constitution gentlemen,
so I shall read the provision of the Consti-
tution that governs the election of mem-
bers of the Executive:—

“Engineer members shall be elected to
g!w effect to the following rule, vi: A
in respect of each of the territories’
hereunder, serve on
Executive Council at least one councillor;
representative, and one engineer mem-
ber representing a member undertaking/s
situated in such territory.”

The list of Territories :—

“Cape Province, Federation of Rhodesia
and Nyasaland, Natal, Orange Free State,
Transvaal.”

We need one councillor representative
and one engineer member for each of these
territories, so that in putting your cross on
the ballot paper would you please bear
this in mind? And that must be having
regard to Past Presidents. We have Mr.

van der Walt.
Then there is Mr. Bob Kane for the Trans-
vaal, and myself for the Cape.

Now I will read out the names again,
and would ask you to write them down
on the voting papers in this order.

(The President then read out the list of
nominations).

Plﬂse wlm six of these by putting a

e their names in the column
pm\:dell for this on the voting paper.
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Bear in mind also the rule about Pro-
vincial representation.

The Free State and Natal are not repre-
sented at the present time. Mr. Muller is
the only nominee from the Free State
amnn;, the names which I have just read

ut.

Mr. Mitchell has just reminded me now
that Mr. Muller automatically comes on to
the Executive because he is the only
nominee for the Free State, That mea
you must only put five crosses—or six
including Mr. Muller.

I want to remind you, gentlemen, that
the only people entitled to vote are engi-
neer members, councillor members and
hmmrury members,

We now come to the scrutineers. Would
\(r Milton of ESCOM and Mr. Wilson
of Pretoria please undertake this duty?

The next item, gentlemen, is the presen-
tation of my Presidential Address. [ will
ask the Vice-President, Mr. Bob Kane, to
take my place while I deliver the Address.

PRESIDENTIAL ADDRESS

by
C. G. DOWNIE

To become President of this Association
is a great honour indeed for a South
African or Rhodesian Municipal Electrical
Engineer and I appreciate very much
therefore the compliment which you have
paid me and the City of Cape Town to-
day in lmvmg elected me to this office. T
f he more hmmnwd becavse of the
fact llml I have been considered worthy
of occupying the same chair as did two
of my predecessors who served Cape Town
so well and who did so much good work
for this Association in their time. T refer
to the late George H. Swingler who was
President in 1922 and to Horace Eastman
who presided in 1938, We are very
pleased to see that Mr. Eastman is with us
at this Convention today,

As you all know, South Africa and the
Rhodesias have undergone, since shortly
after the beginning of the iecnnd World
War, a_process
rate which can only be described as
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phenomenal.  This development _could
almost be likened to the Industrial Revolu-
tion that took place in Great Britain early
in the 19th century and there is little doubt
that if the present rate of progress is
maintained Southern Africa in the not too
distant future may become the main pro-
ducing centre of the African continent.
Increased industrialisation and production
leads to higher standards of li

in these respects, Southe m A

vast potential of I
cultural products _is to ln-uunp as nrns-
perous as some European countries and
the USA. it will e measure be
brought about by industrial development.

Z

An essential pre-requisite for industriali-
sation is a_cheap and adequate supply of
The economic progress

one is to preclude the
e et ot

It is the object of this address to refer
briefly to one or two .|\p€ﬂ~ of the part
played by municipal electrical undertak-
ings over the past twenty years in promo-
ting the economic develobment of
Southern Africa and to their prospects for
These undertakings are con-
cerned with the supply of electricity
mainly within urban_areas, in most of
which a considerable degree of industriali-
sation has taken place since 1937. This
has been followed by commercial develop-
ment and the raising of standards of
living which is to be found in- the
increasing use of electricity for domestic
purposes.  Close on two-thirds of the
electricity produced and by
al - electri undertakings today
is sold to domestic consumer:

According to fignres published in the
latest issue of the South African Municipal
Year Book there are at present 153 muni-
cipal undertakings, of which 85 generate
for themselves the electricity which they
supply to their consumers. the remainder
buying in bulk from the Electricity Supply
Commission while retaining dmnlmnnn
and re sale in their own hands.

In keeping pace with the increasing
demand for electricity municipal electrical
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underlaLln;,\ generated and sold approxi-
mately 3,250 million units in 1955 (which
is the most recent year for which figures
are_available) as against 660 million in
1937 — a five-fold increase in less than
o

The aggregate demand for
ctricil r the same period increased
from 205000 Kilowatts to 890,000 Kilowatts.

If Ihe

mount of electricity sold by

who buy power in bulk
from te Electri Supply Commission
for distribution and resale is added to the
figures just quoted the total amount uf
electricity s (l-l 1955 must be increased
to 5,025 million units nnd Ihe g ate
maximum demand to 1,3’ kW. Th
again represents a five- Md mcrmw during
the last twenty years.

Assuming that over the period under
consideration the cost of gener.\lm% plant
required averaged out at £40 per kilowatt,
it will be seen that the increase in demand
has necessitated capital expenditure on
generating plant alone to the extent of
some £30,000000 or over £1% million
annually,

It is of even greater interest to have
some idea of the amount likely to be spent
on the plant and equipment that will be
required to meet the demand for electricity

ate:demand, on municipl

power stations in 1970 will be at least
double what it was in 1%) This means
that by 1970 a total of close on one million
Lxluw,m« of additional plant will have to
» meet the requirements of
mnmm rs supplied from municipal gene-
rating stations. Assuming that the cost of
power stations in the future will not vary
much from what they average today.
namely per kilowatt, the capital
l's'qmrs(l over the next fifteen years will
amount to a total of at least £75 million,
I am inclined to think, however. that the
foregoing estimate of growth in demand is
on the conservative side and that £100
million would be nearer the total likely to

pent over the next fifteen years on
augmenting the generating capacity of
municipal electrical undertakings.
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Some people may think that there will
be difficulty in raising this amount of
capital but, if one is to judge by past
experience “and bearing in mind what T
said at the start of this address about the
interdependence of supplies of electricity
and the country’s de’\r?opm ot d o
gress, one should not be istic about
the requisite amount of up:m] bvmg,
forthcoming.

Another important aspect of municipal
electrical undertakings is that of the raw

materials rexlmred for the production of
electri A the electricity pro-
duced today is gunemu»d in coal-burning
power stations and it will be of interest to
see how much coal was required for the
250 million_units gonented by muni
palities in In this connection it is
necessary to assume some figue for the
amount “of cn'.\l consumed per unit sent
out from the power stations.

A reasonable figure would appear to be
1.36 Ibs. which, for the amount of electri-
city produced for municipal coal-consum-
ing power stations, gives a total of close
on 2% million tons. This is approximately
18% of the total tonnage of coal burnt
for the production of electricity through-
out the Union (apnroxlmmclv 12 million
tons) and 6.5% of the coal requirements
uf the Union for that year, which are
imated to amount to a little over 33
inillion thos

If the coal required by the Electricity
Sup)]'slv Commission to supply those muni-
cipal ~electrical undertakings buying in
bulk is added to the figure just quoted, we
find that electricity sold by mmuupal
undertakings accounted for approximately
30% of the cnn] burnt for the pmduc(mn
of ele e Union in 1955 and 11%
of the wunlrys mml coal requirements
for that year.

It is a well-known fact that, all other
lhmg\ being equal, an industry should be
cated as near as possible to the source
raw materials. It is unfortunate,
(her(‘h)re that in South Africa the sources
of raw material for the generation of
electricity, namely ., are
very localised. This localisation together
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with the vastness of the country makes it
necessary to convey the raw material over
great distances. The coastal undertakings
at Port Elizabeth and Cape Town are
Eamcululy hard hit by the high m|lw1ir

eight charges whlch are thus incurred
For instance, in the Cape Town Cit;
Council paid just over £900000 for coal,
of \vhlch nearly £700,000, or 75% was
for railage.

From an estimate of the average pit
head price of power station coal in
and the average price per ton of mnl
bought by municipal undertakings for
generation purposes, one arrives at a total
of approximately £3.000, as _having
been paid by such undertakings for coal
and that of this amount some £1,840,000,
or 'npmﬂmak-l\ 60%, was paid to the
Soutl Railways in  transport
b

5

The fact that coal is having to be trans-
ported to power stations situated a long
way from the collieries has aroused a great
deal of speculation on the possibility of
Nuclear Power Stations ta the place,
sooner or later, of existing distant power
stations and of nuclear fuel being used
instead of coal. This s entirely a matter
of power s s in so far as we
Municipal Eﬂ»mml Engineers _are con-
cemed. So long as the South African
Railways Administration can be relied
upon to continue to (mn ort the coal over
those great distan s the ave

managed to all .llung, except for a very
“near miss” at the Cape during the winter
of 1951, and provided that the delivered
cost of cﬂal daes not increase muck
beyond wh: oday, producers of
electricity mum-d hr any "from the co
mines can afford to wait the results of
experience and development which will
emerge from the esl'\bhshm(-nt of nucleas
power stations, all of which are, mainly,
experimental in Britain and other countri
which are not so fortunate as South Africa
is in its vast resources of coal.

Sale of Electricity.

The overall average | mu' charged per
unit of electricity by municipal
electrical underhkmgc |s lmle more than
what the average price was twenty years

r
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ago notwithstanding the fact that over this
period the cost of coal, plant and equip-
ment, and other materials has increased by
two-, three- and even four-fold in some
instances. When it is realised that the cost
of living today also is more than double
what is was twenty years ago, consumers
of electricity can feel thankful that in
terms of real money value they are being
supplied with somkthmfg which is really
cheaper than it was before the war,

The total revenue received from the
sale of electricity by municipalities gene-
rating their own requirements amounted
to approximately £14,000,000 in 1955 and
the average price received per unit was
1.036d. A substantial amount of
revenue earned by municipal _clectrical

is now bein;
municipal revenues required for meeting
municipal expenses.

Present methods of raising municipal
revenue do mot adequately meet the
expense: involved in the running of towns
s and it seems that municipal
electrical undcmkmgs more than hitherto
are having to be used to ease the burden
by spreading it over a greater numlm of
the inhabitants who make he
various services provided by mumu,ulmee

On the attached chart the average price
per unit of electricity sold in
mumup.x] fgenemtmg stations is related to

he undertakings, from which
it w)“ be evident that the economies
resulting from large-scale production may
be_expected mamFy in those undertakings
selling more than 25 million units annually.
Approximately 25% of municipal under-
takings which generate their own electricity
fall within this category and they account
for 95% of the total units sold by such
undertakings.

The total number of consumers within
mmuuml electrical undertakings has in-
from 241,000 in 1957 to 512,000
in 19)5 while the total dennnd per con-
sumer has increased from kW. to
256 kW. The annual u)lmlml)tmn of
electricity per consumer over the same
period has increased from 3,800 units to
9,800 units.
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Although these figures are impressive,
there is still much room for development,
as a comparison with the figure for the
potential total number of consumers of
electricity (estimated at 1,095,000 in 1955)
shows that only 47" of this number are
actually consumers. This means that there
are close on 600,000 families within the
icipal electrical
kings who are not yet users of
electricity.  Again when one considers the
amount of electricity consumed per head
of population the scope for future develop-

all the more evident.
the consumption per capita
within the ares i icipali-

as supplied by municip:
ties has risen from 310 units (in 1937) to
880 units (in 1955), these figures when
compared with 1,529 for Britain (in 1956/
57) and 3,393 units for the U.S.A. (in 1954)
show how much more scope exists for the
raising of standards of living through
making greater use of electricity.

There seems to be a need not only for
exploiting still further the advantages of
the use of electricity particularly for
domestic purposes, but also to devise ways
and means by which these advantages may
be put within the reach of more consumers,
bearing in mind that the people concerned
belong to the lower income groups.

Transmission and Distribution.

Earlier in this address I referred to the
amount of money likely to be required by
municipalities for additional generating
plant to meet the increasing demand for
electricity over the next
Although™ the construction of

stations includes a large proportion

and general civil engineering

works, little of the larger items of plant is
made in South Africa.

However, it is not sufficient merely to
generate electricity, it is also necessary to
transmit and distribute it via cables, over-
head lines, transformers, swithboards, e
to the various classes of consumer. A great
deal of transmission and distribution plant
is already being manufactured in  this
country, much of it under arrangement
with prominent manufacturers overseas.

OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN
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On the basis of the growth previously
referred to, it is estimated that during the
next fifteen years close on £100,000,000
worth of transmission and distribution
plant and equipment of all types will be
required to meet the increasing electrical
demand within municipal areas of supply.
A large proportion of this equipment will
be manufactured in Southern Africa and
municipal electrical undertakings can be
said therefore to be supporters of South
African industry and to form an important
part of the industrial structure of the
country.

Most of this plant and equipment will
be purchased following the precribed pro-
cedure of calling for public tenders so that
the figures quoted above will be of interest
to prospective tenderers, many of whom
are “affiliates” of this Association. Mention
of this fact causes me to refer to recent

en in calling for public
tenders. One finds m[;]emedly that
several tenderers all quote the same price

and that whereas, for example, the price
quoted for a large transformer was a little
over 16s. per kVA, in 1955, this was in-
cased to 21s. per kVA. in 1957, ie. by
“ when variations in materials indices
i rates of pay would hardly seem to
have justified any increase over that period.
One finds also that whereas £9.3 per kW,
was quoted for a_turbo-alternator s
1956, the same set, but for steam conditions
not so arduous, is quoted at £155 per

V., ie. an increase of over 60%, to an.

undertaking less than eighteen
months later.  Another example of pre-
sent-day practice is to be found in the
fact that a larger number of firms than
usual are quoting the same price for
electricity meters and that whereas these
firms were prev‘i‘ously cvm‘ﬁned to British

tinents

are now joining them. This sort of thing,
and T refer particularly to the policy of
level price tendering, has, to say the least,
ecome rather confusing and causes one
to_wonder whether there is any point in
calling for tenders for certain classes of
plant and equipment.
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Technical Manpower for Future
Development,

The success of South African municipal
electrical undertakings in the past has been
due largely to the ability and zeal of their
engineers. The propects of future success
should therefore also auged with
reference to the prevalent shortage of
engineers.

Without wishing in any way to minimise
the contribution that non-graduate engi-
neers have made and are making in the
electricity supply industry, T feel that
modern technological progress demands
more and more that engineers should have
a University training or its equivalent, and
it is on the shortage of professional engi-
neers that I would comment, In doing
this I am mindful of the need for ensuring

ng

that engineers with a University trail

come available to il posts requiring
managerial, administrative and executive
ability, which qualities spring from a Uni-
versity education and training.

Sir George Nelson in his recent Presi-
dential Address to the Institution of
Mechanical Engineers showed that al
though people in Britain were becoming
i i conscious of the i of
science and technology there was still
considerable scope for improviment as the
total number u}
students was only

science and technology
about half the number

TRICITY UNDERTAKINGS OF SOUTHERN

AFRICA

of students in the other branches of

learning,

The number of students of science and
technology expressed as a percentage of
the total number of students registered
annually at British and South African Uni-
versities is shown in the table below.

It is evident from this table that the
present plight of South Africa is worse
than that of Britain, where the figure has
risen from 26% rior to the
war to 85% in 1955. h Africa the
corresponding figures are 32% and 27%;
that is to say relatively fewer students are
taking science and technology courses,
although the number of students of science
and technology per million of population
has risen from 269 in 1950 to 365 in 193
The trend of these figures is encouraging
but much remains to be done before we
can reach the British figure' for 1956 of
594 students per million of population.

It has been said that figures based on
total population are not a fair reflection of
the position and it is true, of course, that
as far as South Africa is concerned the
figures based on the European population
only would present a much rosier picture.
T can find no justification for this approach
however. The non-Europeans have an im-
portant  contribution make to the
economic life of this country but in the

Students of Science and
Technology as percentage

Students of Sscience and
Tecmology per Millon

Year o South Afcan g
Universities  Universities Britain South Africa

1939 26.0 3L8 — 267
1945 320 269 — 275
1950 326 239 570 269
1954 338 255 547 301
1955 343 26.5 563 331
1956 348 272 594 365
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meantime the burden of providing services
or Europeans and non-Europeans falls on

rmer and any figures which do not
include the non-Europeans are, to say the
least, misleading.

Many reasons for the ;horh(,e of engi-
neers have been put forward, but I am
inclined to agree with the opmmn expm
sed by Sir George Nelson that the apparent
lack of interest displayed by modern youth
in matters pertaining to pure and applied
science may be laid at the door of that
peculiar attitude of mind which relegates
the engineer and technologist to a position
ot social inferiority in relation to those
versed in the arts and the humanities,

I often wonder whether or not this
shortage in South Africa may be due also
to the way in which mathematics and
and science are taught and presented
in schools. Is the teaching of these sub-
jects made interesting enough? Have the
schools got the teachers who can do this?

The question of remuneration is also an
mpnmm one, for although it is true that
“money is not everything”, too little of it
when compared with what is earned in
other occupations or professions can be
very frustrating and this probably also has
a considerable bearing on the shortage of
engineers. Tt is pleasing to record, how-
ever, that some improvement has been
made in this respect within the last two
or three years but much leeway remains
to be made up before inadequate remune-
ration will no longer be discouragement to
entering the engineering profession.

I am strongly of the opinion that some
sort of Government action is necessary to
al]evlale the present position and, although
the recently appointed Commi En-
quiry into the method of Training for
University Degrees is a step in the right
direction, some good purpose would be
served if an official enauiry were to be
made into the shortage of engineers.
all, this is in the nature of a national pmh~
lem and should be recognised and dealt
with as such as soon as possible if this
country is to progress and develop its vast
industrial potential,

63

CTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

This is, of course, a short-term approach
to the problem. As a long-term one I
would suggest, among other things, exten-
sive propaganda in the schools to bring
home to South African youth that science
and engineering technology have a
romance of their own and that in these
professions the urge to create, which is
inherent in all of us, can find a fullness of
expression,

1 realise that there is much more that
could be, and has been said, about the
shortage of engineers in South Africa, but
I feel that to do so in this present address
would be to place too much emphasis on
what must be reﬁmded as one of the
serious problems that municipal electrical
undertakings, besides industry and com-
merce generally, have to face.

1 he that this address, though some-
what jointed, has acl leved some
measure of success in bring your

notice the part played by mumclpdl alecm~
cal undertakings in the economy of
Southern Africa. This has involved the
quoting of figures, many of which, through
lack of proper statistics, have had to be
judiciously guessed or reasonably esti-
mated. As engineers we are very much
concerned with figures and statistics not
only for keeping under constat super-
vision and control the manner in which
our undertakings are being operated and
fnanaged, but also to give us some indica-
tion of what we have to recommend to
our employers for meeting future develop-
ment.

T am confident that (he roblem which
the future may bring wi faced as
resolutely and ‘with as much resourceful-
ness as have those in the past and that
those associated with municipal electrical
undertakings may continue to enjoy that
satisfaction which comes with the know-
ledge of a job well done.

Mr. R, W. KANE (Johannesburg): I
understand the dark-eyed gentleman from
Salisbury will propose the vote of thanks.

Mr. J. E. MITCHELL (Salisbury): Mr.
Vice-President, Ladies and Gentlemen, in



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

AYCLIFFE CABLES LIMITED

Edenvale Transvaal
P.0. Box 2544 Tel. Add. “Ayeliffe” Johanneshurg
Telephones 53-1315/9/0

64



Die VERENIGING van MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

proposing a vote of thanks to our President
for his very interesting and very thought-
provoking address, I would like to say first
of all how pleased I am personally to see
Mr. Downie in the Chair.

1 think it is particularly apt that I should
have the duty of proposing a vote of
thanks for his Presidential address, because
I am always willing to support a Salisbury
product, and Chris, as you know, was borm
in Salisbury. Possibly being born so far
from the sea made him so determined to
spend the rest of his life so near to that
medium.  He even designs his power
stations to be as near to the sea as possible,
Table Bay couldn't be very much nearer,
although I understand if the Town Plan-
ning people have their way, it will eventu-
ally find itself in the centre of the city.

He has not been quite as clever of course
in regard to his next site at Athlone, which
I understand from His Worship the Mayor,
is near a sewage works, where the ozone
will be a little different.

Now turning to his address, I would like
to say at the outset that Mr. Downie has
obviously got a lot of thoughts in the back
of his mind and, unlike me, he doesn’t feel
like putting them forward in any way
which might cause him to tread on people’
coms. The position is that a Municipal
Electricity Undertaking, unlike other Muni-

particularly pleased to see Mr.
here, because 1 remember that when Mr.
Eastman made a speech on his retirement,
and when thereby he had reached the
stage where he could tread on as many
corns as he liked with impunity, he actually
idered with the frustra-
committees should be
more However, being a
monopoly there has to be some kind
of control, despite the fact that it is a com-
mercial enterprise, and possibly a council
is just as good a method as any other
democratic form of control. Most demo-
cracies have some form of frustration for

anybody who wants to go ahead very
quickly, and it is not everybody of course
who has a council which is understanding
and will help the engineer. I think I might
repeat the story I told at the Institution
Dinner one year, about the M.O.H. who
got up and said during his report that the
death rate for the year was 10-4. And one
councillor got up and said “How can the
death rate be 10-4?” Another councillor
got up before the M.O.H. could reply and
said “Any silly man knows that. It means
10 are dead and four are on the point of
dying.”

It also means that if you are running an
Electricity Undertaking not in the form of
a normal business, but under the form of a
municipal control, every thing is under the
full glare of publicity. That is not always
easy when one is carrying out certain trans-
actions, possibly in regard to tenders to
which I will refer later.

Mr. Downie gave you a resumé of the
tremendous growth of the Electricity indus-
try, and emphasised again that the
industrial growth of a country is gauged
by its electricity sales and that the greater
use of electricity would improve the
standard of living of the lower S.
Thi axiomatic but how often must it be
:a?i(] be‘ore the general public will believe
it

There was of course a tremendous
amount of meat in this address. There
were quite a number of subjects; for
instance he just casually mentioned that

he rate funds of all the municipalities
were benefitting greatly from all the muni-
cipal undertakings. That, of course, would
make a day’s debate in this Convention, if
we got started. Mr. Downie did deal with
the very vexed question of tendering, and
I believe that there is so much in the

gotiating
on, 1 will,
at the Members' Forum on Wednesday

ing, find enough time, T hope, possibly
through, or some time during the
evening, to put a question of that nature,
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as to whether there ny benefit to muni-
cipalities or to the commercial fraternity
in using the public tender method.

At the same time, our affiliates will then
get a very good opportunity to tell us of
their point of view in regard to, for in-
stance, . . . Downie mentioned in the
paper that he received something like 20
tenders for meters, even from British and
Continental firms, all of the same value.

Mr. Downie did mention atomic power
stations, and he said that this was entirely
a matter of power supply economics insofar

concerned. I would suggest that that is
only half the problem, although Mr.
Downie did deal with the other half in

another part of his paper, viz. technical
man power. From a first hand investigation
of the Calder Hall Power Station. I was
fully convinced lhat wllhout the neeessnry

npemte it, in common language, the * aum-
“auto-hell” T was also not
dmppmnt that Mr. Downle again men-
tioned this business of the training of
engmee‘rs It is one which has been raised

every Convention, and I think no
upolngy is needed for it.

1 was very tickled with the remark in a
little book which was got out by the Asso-
ciation whicl endeavouring to foster
engineering training in South Africa, where
it was said that ﬂ%e four most important
things in your life were your birth, your
death, the choice of your wife, and the
choice of your vocation, said :}m you
had no choice in regard to your birth, you
had very little choice in regard to your
death, that you had a lot less choice in
the picking of your wife than you were
led to believe, but you could choose your
own vocation, and T think that should
actually be put to use in this country, and
the interest in the work of engineering
should be emphasised.

Now I think T have gone on Inng enough,
but I would like to say how pl
to see Mr. Downie in the (hmr, alter nine
years in command at Cape Town, and to
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thank him for a ey fatesesting and “full-
of-meat” addres:

Applause). |
THE PRESIDENT: Thank you Mr.
Mitchell,
Mr, MULLER: Mr. President, Ladies

and Gentlemen, it affords me very real
plv.nure to support this vote of thanks to

ir. Downie, our president, for his Presi-
dential Address, not only because they
have treated us so very well in Cape Town,
but we are quite green with envy when we
look at the stage decorations.

Mr. Vice-President, T have known 1o less
than three generations of engineers in Cape
Town, although T am not 100 years old, so
in spite of what His Worship the Mayor
said_about the very pleasant occupation
we have, it does appear to be a rather
wearing occupation, In my short span of
life they have worn out three engineers in
Cape Town!

In the past two or three weeks I have
spent the time with a microscope going
over the Annual Estimates, looking for odd
pennies and one thing and another, and
it is therefore very refreshing to use a
telescope for a change and to see our indus-
try as a whole, and to speak in millions
rather than in len pound lots. .'Amnums
mentioned by Mr. Downie in his papes
likely to be required over s siext 18 ye1rs
odd, are really sta gennL when they are
considered as a whole. undred millions
is a very considerable sum of money. The
councillors who will borrow this money
will no doubt wonder how the interest and
the redemption will be paid. As engineers
we also have some worry in that respect,
but I think as an engineer in charge of a
generation undertaking it affords me more
sleepless nights é}ondenng the question of
finding the staff to take care of these
millions of pounds.

I was really going to elaborate on this
subject at this Convention, but I think T
can usefully spend a bit more time gather-
ing ammunition, and T will reserve it for a
little later,

Mr. Vice-President, with these few words,
I would like again to second the vote of
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thanks and to thank you for the oppor-
tunity of doing so.

Applause).

THE VICE-PRESIDENT: Ladies and
Gentlemen, we have listened to a very
interesting address by our President, and
wo proposals very ably made by Mr.
Mitchell and Mr. Muller,” Before T ask the
President to resume his duties in the Chair,
1 would like to ask you to show your appre-
ciation in the usual way.

(Applause).

Thank you.

(Mr. DOWNIE resumed the Chair).

THE PRESIDENT : Thank you very
much gentlemen, for the way in which you
received my address.

LUNCHEON ADJOURNMENT
ON RESUMING :

THE PRESIDENT: My first duty,
gentlemen, is the announcement of the
names of those elected to serve on the
Executive for the ensuing year. They are
as follows :—

G. J. Muller, Bloemfontein,
P. A, Giles, East London.
J. C. Downey, Springs.

D. J. Hugo, Pretoria.

R. M. O. Simpson, Durban.

C. Lombard, Germiston.
(Applause).

Before continuing, 1 would like to take
the opportunity of thanking the out-going
Executive. T want to refer particularly to
someone who has not been re-appointed,
and that is Mr, A. R. Sibson, of Bulawayo.

Mr. Sibson has done sterling work as a
member of the Executive, and those of us
who have served on it know and appreciate
what he has done. We shall miss him, anc

is wise counsel, but we look forward to
seeing him at future conventions.

Now we come to the one and only item
on the Agenda this afternoon, and that is
the paper by Mr. P. W. Cave on “Develop-
ments in Gas Pressure and Oil Filled
Cables.

an MUNISIPALE ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

Mr. Cave graduated at Bristol in 1921
and has been in the cable industry ever
since. He is now a Consulting Engineer
to the Power Cables Division of Messrs.
British Insulated Callenders Cables Ltd.
and is attending this Convention as a repre-
sentative of the Cable Makers™ Association.

At home he is a member of 28 com-
mittees and sub-committees dealing princi-
pally with mains cables. Apart from the
Cable Makers' Association technical com-
mittees, he is on three of the joint C.EA.—
C.M.A. cables committees and represents
the CM.A. on no less than 12 British
Standards Institution, Electrical Research
Association, and Institution of Electrical
Engineers Committees concerned with
Power Cables for mains, for ships, and for
mining.

He has participated as a United Kingdom
delegate in both of the Commonwealth
Conferences on cables held to date, in
London, in 1953 and in Delhi, last year.

He was appointed leader of the UK.
Cables Delegation to the International
Electro-Technical Committee meetings in
Yuizoslavia in 1953 and in Russia last year,
and is due to attend the forthcoming meet-
ing in Copenhagen next July in a similar
capacity.

Following the Moscow conference last
July he was elected one of a working party
of four to draw up a new specification for
High Voltage Gas Pressure Cables, and
this will be the principal item to be dis-
cussed at Copenhagen this year.

With Mr. Evans, Mr. Cave also attends
the meetings of the International Electro-
Technical Commission Technical om-
mittee No. 18 which deals with electrical
installations on ships,

Gentlemen, I have great pleasure in call-
ing upon Mr. Cave to come up and deliver
his paper. (Applause).

Before presenting a synopsis of his paper,
circulated in advance to members, Mr.
Cave thanked the AME.U. of Southern
Africa on behalf of the Cable Makers’ Asso-
ciation of Great Britain for the opportunity
afforded for the presentation of the Paper
to the Convention,
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DEVELOPMENTS IN GAS PRESSURE AND OIL FILLED CABLES
Presented on behalf of the Cable Makers' Association
By P. W. CAVE, B.Sc., MLEE., M.Amer, LEE.

INTRODUCTION.

Since the end of the war there have
been considerable developments in all
departments of High Voltage Cable design
and manufacture stimulated by the intense
competition between the various types and
conditioned to a very large extent by the
requirements of the principal home
customer, viz, the C.E.A. and the Area
Boards.

Many of the developments, notably the
use of screened conductors, the abandon-
ment of the double lead sheathed types
and the evolution of corrosion resistant
coverings are common to all types of cable
and will be dealt with first. Then those
developments which are peculiar to the
various types will be dealt with separately,
type by type.

These types can be classified according
to the method adopted for ionization
suppression, and there are two broad
categories :—

a) Cables in which the insulation is

kept fully impregnated and free from
voids.

b) Cables in which voids in the insula-
tion are filled with gas under pres-
sure.

Included in (a) are Ol Filled Cables,
‘Compression Cables, Flat Oil Filled Cables
(Mollerhoj Type), Oil Pressure Pipe Type
Cables.

Included in (b) are Gas Filled Cables,

as Cushion Cables, Impregnated Pres-
sure Cables.

TYPE APPROVAL PROCEDURE.

The procedure which will now be
described in general terms has been
evolved from many discussions and_con-
ferences between the CM.A., the C.E.A.
and the Area Boards, and is something
which the C.M.A. would like to sec
adopted internationally, at least so far as
the broad principles are d.

be used with it in the final installation, is
subjected to a series of very searching type
approval tests and, having passed these
tests to the satisfaction of the ultimate
purchaser, the design is approved for all
future contracts. A system having received
official approval in this way is not required
to be submitted again to type tests but it
is, of course, still necessary to ensure that
manufacture for a _contract produces cable
and accessories which are not inferior to
those manufactured and used for the type
tests. This is achieved by adequate routine
and sample tests.

1t is not considered necessary to subject
every conductor size in a particular range
to the type testing procedure. Satisfactory
results obtained on the one small size and
one large size are sufficient to obtain
approval for all the sizes between and
including the two sizes tested.

Discussions are still in progress as to the
necessity or otherwise of including the
small size it being felt in some quarters that
if the large size proves satisfactory all
smaller sizes will also be satisfactory.

The type tests comprise the following
eight items. For tests 1 to 4 inclusive a
miniature system _consisting of a short
length of cable with accessories is erected
in the testing laboratory.

1. A loading cycle test with superimposed
voltage equal to 1'5 times working
voltage (1-33 times working voltage in
the case of 275 kV. systems). During
this test the cable is heated to a maxi-

ing temperature of the conductor for
a period of 6 hours, and then the cable
is allowed to cool down naturally over
a period of 18 hours. This cycle of
heating and cooling is repeated at the
rate of 5 cycles per week until 20
cycles have been completed.
Throughout the test power factor

By this method a design of cable,
together with all the accessories which will

are taken at the value
of the superimposed voltage imme-
diately prior to the beginning of each
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loading current period (i.e. “cold”) and
immediately prior to the end of
Tosding cirvent peviol (e ot aad
on the results obtained the slablh(y of
the cable is judged.

As a further test nf stability for cables
for voltages of 132 kV. and upwards
the cable is sub)ected to a temperature
stability test carried out as an exten-
sion to the loading cycle test. At the
conclusion of the lwenheth cycle the
cable is again heated to

maximum working temperamre, with
superimposed voltage as before, an
with the loading current held constant.
Once the test temperature is reached
temperature readings of the conductor
sheath are taken every hour for at
least six hours to ensure there is no
progressive rise.

3. The cable system is subjected to a hot
impulse test, that is to say the applica-
tion of an impulse voltage to cable and
accessories while the former is main-
tained at its maximum declared work-
ing temperature.

»:

The values of thie applied voltage
employing a nominal 1/50 wave are :

For 33 kV. systems — 194 kV.

KV s = Bky

18 kV. , — B40kV.
275 kV. »

and the system must withstand ten
positive and ten neguuve applications
of volmi of the apptopnme value
without breakdown,

For the above tests a miniature system
comprising cable, joint(s) and sealing ends
is erected and the t roval forth-
coming from a satisl acmry result to all
the tests applies to all the accessories
used.

For the cable alone there are further
tests which must be satisfied before type
approval is obtained.

These are :—

4. Power factor—voltage test at ambient
temperature and at %, 1, 1% and 2 times
working voltage.

5. Bending test.

6. Thermal resistivity test to check the
thermal resistivity of the insulation.
Mechanical test on the reinforcement,

Saline bath test for the corrosion
1:51stant covering over the reinforce-
mes

o N

The ﬁm three of these tests are so well

own that it seems unnecessary to give
details.

The mechanical test on the reinforce-
‘ment consists simply of sealing the ends of
a short sample of cable and applying an
internal pressure equal to twice the maxi-
mum_declared workmg pressure of the
cable for a continuous period of 7 days and
checking u)m throughout the period, there
is no leakag

The salme botlteac it 5 category of
its own, and will be described in a?:’nter
section of this paper dealing with protective
coverings.

MAXIMUM DIELECTRIC OPERATING
STRESSES.

The period under review has seen a
steady increase in the maximum dielectric
stress employed in the designs of the
various types of cable, as will be seen
when each type is considered individually,

It is, of course, Tests 1, 2 and 3 of the
type approval precedure which have been
the principal controlling factor.

The impulse levels quoted in Test No. 3
are those prescribed by the C.EA. and
Al Fog e o ot R apply
to countries outside the United Kingdom.

For_example, the LE.C. Recommenda-
tions for oil filled and gas pressure cables,
when they are issued, will almost
certainly mdude much lower levels, except
when the cable is short and connected

irect to an overhead line, thus requiring
a Iugher surge strength.

The LE.C. do, in fact, recognise two
classes of insulation for transmission line
equipment, full insulation and reduced
insulation, an ese may be extended to
cables and their accessories.

The following table gives a com
between the surge 1ev§s required
two bodies :

arison
y the
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" Impulse withstand voltage Y.

N 7 ‘ LEC. CE. &

Nominal system voltage kV. |~ 0 0 R e
| Insulation |  Insulation Boards

i — | 200 Tl

66 300 | 350 342

182 5 650 | 640

275 | 1050 i 1050

If it is assumed, purely for the purposes of
maximum  dielectric stress under impulse testing

urgument, that 1000 kV/em is the
conditions which the insulation can

withstand without breaking down, it is possible to calculate the basic maximum stress
at normal working voltage upon vahich ‘cables can be designed to ensure that they will

stand up to the surge levels quoted.

The figure of 1000 kV/cm is, at this juncture in the paper, purely a talking figure—

actual figures vary from type to type.
The
this basis

Reduced Insulation

maximum permissible stresses under normal working conditions calculated on
are approximately as follows :—

" CE. & Area Boards

LEC.
33 kV. — 100 kV/em.
66 kV. 125 kV/em. 110 kV/em.
132 V. 140 kV/cm. 120 kV/em.
275 kv 150 kV/cm. 150 kV/em.

but these stresses cannot always be adopt-
ed for a number of reasons.

IMPULSE TESTING.

Since the war the amount of impulse
voltage testing carried out in the various
C.M.A. laboratories has increased consider-
ably, When impulse testing was first
introduced, and for many years after, it
was the practice to test the cable sample
at ambient temperature; in fact most of
the levels given in the previous section were
derived in the first place from tests made
at ambient temperature on line insulation.

It was, however, generally agreed some
four or five years ago that impulse testing
at ambient temperature although
venient in the laboratory was not related
to actual wotki::i; conditions and it was
eventually agreed that these tests should
e carried out at the maximum declar
operating temperature of the cable.

elevated temperatures the maximum with-
stand stress is lower than at ambient
temperature, due mainly to the lower
viscosity of the impregnant. The drop in
stress is greater in some types than in
others, and therefore the adoption of hot
impulse testing, as it came to be called,
meant that the test was more severe, but at
the same time realistic.

All cables and accessories are now tested
with impulse voltages with the cable at its
maximum declared operating temperature
which at present is 85°C. for all types up
to and including 132 kV. and testing com-
mences at the appropriate withstand level
given in the table with ten positive and
ten negative applications. Sometimes the
test is extended to breakdown to give an
indication of the margin of safety. In
order that different tests can be truly
comparable, the method of increasing the
voltage has been standardized thus:—
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With the loading current still main-
tained constant the test cores of the
assembly are submitted to 10 successive
negative, followed by 10 successive positive
impulses, starting at the specified with-
stand voltage and incre:\sinE in 10 kv.
steps for 33 kV. cables, 15 kV. steps for
66 kV. cables, 20 kV. for 132 kV. cables
and 30 kV. for 275 kV. cables until failure
oceurs.

During the period under review there
has been a considerable increase in the
impulse stress required to breakdown the
cable insulation and figures as high as

1050 kV/cm. have been obtained on
modern 132 kV. cables designed to
operate at a stress of 110 kV/em.
CONDUCTORS.

Much of the improved performance
under impulse testing conditions has been
achieved by producing a smooth surface
to the conductor, either by die-ing down
or compacting and then screening with
either carbon black or metallized paper
tapes.

The introduction of shaped conductors
for gas filled and oil filled cables for 33 kV.
operation was only made possible by using

ied-down and screened conductors and
for operating voltages of 132 kV. and
higher the conductors of all types of cable
are smoothed in this way.

Without die-ing down, compacting or
screening the corrugated surface of stan-
dard conductors produce peaks of stress
around the periphery which may be 10 to
25% higher than the stress calculated on the
assumption of a smooth cylindrical surface,
which is the customary practice. This
variation in stress around the periphery
also_produces tangential stresses, and the
combination of the two gives a lower
dielectric strength than is obtained with a
smooth surface.

Hollow conductors, as used for single
core oil filled cables, are compacted by
making the strand from preformed wires
and then drawing the completed strand
through a die. Compacting of shaped
conductors is, of course, achieved by
rolling.

The methods adopted for screening are
described under the individual types.

INSULATING PAPER.
(a) Material.

There has been a steady improvement
in lanpcr quality and a general adoption of
high ~ impermeability and high density
papers to obtain better electrical and
mechanical properties,

(b)  Application.

The high performance now required of
the insulation and the heavy insulation
necessary for the very high voltages has
led to much improvement in the technique
of paper lapping.

It is desirable, for example, to keep the
paper insulation free from wrinkles and
creases which although not having as much
adverse effect on the electrical performance
of the cable as might be imagined, do
create an unfavourable impression when
the cable is being dissected. ,

These defects can be avoided by care-
ful control of the tension with which the
papers are applied, by accurate grading
of these tensions radially through the
insulation, and by control of the moisture
content of the paper at the time of lapping.

The last point is important because paper
shrinks during drying; the percentage
shrinkage is greater in the thickness than
in the length. This results in the papers
next to the conductor tightening, but
further out they tend to slacken and pro-
duce a spongy insulation which leads to
creasing and tearing of the papers when
the cable is bent.

The practice has therefore been adopted
of completely enclosing the paper lapping
machine together with the paper cutting
machine and the storage racks in a fully
air conditioned enclosure, so that the whole
process is carried out under constant
conditions of temperature and humidity.
This results in the papers applied to the
cable having uniform moisture content, so
that the shrinkage during drying can be
compensated accurately by correct tension-
ing. The result is a dielectric completely
free from wrinkles and creases. The process
of paper lapping with pre-impregnated
paper tapes also ensures a dielectric
completely free from wrinkles and creases
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LEAD SHEATHS.

Development during the period under
review has been steady, if not spectacular,
All has been directed to the production of
featureless pipes of uniform grain size.

ious of
y the different
processes used in manufacture, and the
different functions in service.

The oil filled cable for example, differs
from other types in that the final drying
and impregnation of the paper insulation
takes place after lead sheathing. In service
too, the oil filled cable sheath is subjected
to lower internal pressure, albeit a wider
range of pressures than the gas pressure
types which are under a substantially
constant pressure. The internal pressure in
an oil filled cable varies with the contour
of the route and with the load on the
cable.

The alloy used by most oil filled cable
manufacturers in the UK. has for many
vears now been one containing 0:2¢ tin
and 0:075% cadmium, and is known as %C.
Many alloys have been tried and some
have been abandoned either because they
did not suit the press being used for them,
or because they exhibited undesirable
features of grain growth during the drying
and impregnating period which resulted in
transverse cracking in service and led to
numerous oil leak:

In the early years oil leaks were trouble-
some due to longitudinal cracks caused
mainly by oxide inclusives and indifferent
temperature control during extrusion. Tn
modern presses using modern extrusion
techniques this type of trouble is happily
rare, and this of course applies to all types
of cable, not only oil filled.

For the diaphragm sheath of the com-
pression cable it is necessary to use a

a

material which will readily nd to
changes in internal volume, and to the
effect the external gas pressure.

Commercially unalloyed pure lead has
been found to be the best for this type
of duty.

For reinforced pressure retaining sheaths
of all types of gas pressure cables the
sheath is made from pure lead. Alloy E,
or an alloy containing 0-1% tin. and the

3

sheath thickness is derived from the
formula

tL=002D + 0:055” where tL is the mini-
mum thickness of
sheath at any point
in ins.

D is the diameter under sheath in ins.
ALUMINIUM SHEATHS.

The introduction of aluminium sheaths
for mass impregnated cables which led to
the production of Part 2 of B.S. 480-1954
has been extended to gas-pressure and oil
filled cables. The sheath is applied either
by die-ing down an oversize sheath until
it is a reasonably close fit on the insulated
core assembly, or by forming the sheath
from aluminium strip folded round the
cable and argon-arc welded to produce a
continuous longitudinal gas and oil tight
seam. The resulting sheath may be left
plain or it may be corrugated in order to
obtain increased flexibility. A corrugated
aluminium sheathed cable can be bent to
the same minimi ending radius as the
corresponding lead sheathed type and with
the same ease.

Aluminium sheathed cables, whether gas
pressure or oil filled, do not require any
reinforcement, ing ong enough to
withstand the internal gas or oil pressure.
The sheath must, of course be protected
from corrosion, and_any of the corrosion
resistant coverings described later in the
paper can be used for this purpose.

REINFORCEMENT.

Broadly speaking there are three main
types of reinforcement in use today.

For gas pressure cables operating with
an internal pressure around the 200 Ibs/
sq. in. mark or even higher in exceptional
circumstances, it is necessary to provide
reinforcement to the lead (alloy) sheath
to withstand both the longitudinal thrust
tending to stretch the cable and also the
hoop or circumferential stress tending to
distend and ultimately burst the sheath.

There are two methods of achieving this
dual object. One is to use reinforcement
which deals separately with the longitu-
dinal and circumferential stresses in the
following manner :

A layer of impregnated cotton tape is
first applied to the lead sheath to act as
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a cushion and protect the sheath from
damage. This is followed by a layer of
narrow metal strips applied with a long
lay (longitudinal reinforcement). Over
these strips are applied two or more layers
of much wider tapes applied with a short
lay (circumferential reinforcement).

An alternative method is to apply metal
tapes in two or more layers at such an
angle to the cable axis that the stress
components parallel to the axis and at
right angles to the axis are in the correct
ratio of longitudinal to hoop stress. The
theoretical angle of application to produce
this result is 54°44’ and reinforcement
applied at about this angle is known as
compensated reinforcement and is used by
several manufacturers.

In the oil filled cable, operating at much
lower internal  pressure than the gas

In the early days, of oil filled cables
particularly, the reinforcement of 3-core
cables consisted of 10 mil steel tapes, and
16 mil brass or cadmium_copper or tin
bronze tapes were used for single core
cables, and in either case they were
protected by a second lead sheath which
in turn was protected by the customary
fibrous protection as used for solid type
cables, e.g. two compounded papers, one
compounded cotton and one compounded
hessian overall. Nowadays this second lead
sheath is almost never used and reliance
is placed on a corrosion resistant coverin;
of rubber or P.V.C. or a combination of
the two.

It was in the development of suitable
corrosion resistant coverings that the saline
bath test referred to under item 8 of the
type approval dtest schedule was and is

ly used.

pressure types,
is not considered mecessary and only
circumferential tapes are applied as_indi-

ed in the section headed “Oil Filled
Cables.” Longitudinal reinforcement is also
unnecessary in self-contained pressure
cables and in flat oil filled cables.

The materials used for reinforcing tapes
are steel (for 3 core cables only), 1% tin
bronze, hard drawn copper, or % hard
brass.

The designs are all based on a 0:01%
proof stress of 40,000 lbs, per sq. in. for
all these materials and using a factor of
safety of 2.

CORROSION RESISTANT
COVERINGS.

The sheath and reinforcement of any
cable, gas pressure or oil filled are vital
components which must be protected from
corrosion at all costs. For example, the
incidence of corrosion to the reinforcement

a lead sheathed cable, or to the
aluminium of an aluminium sheathed cable
will almost certainy lead to progressive
corrosion which will eventually weaken
the reinforcement on aluminium sheath to
a point where it will no longer contain the
internal pressure in the cnlﬁe. Bursting_of
the sheath will then take place and this
could lead to electrical breakdown if the
cable is not removed from service or the
pressure maintained in some way.

The test consists essentially of immersing
a sample of the completed cable in a %%
solution of brine. To simulate the handling
which the cable may receive during
installation the sample is subjected to the
standard bending test before immersion.

(Development work is still in progress to
evolve a satisfactory method of simulating
the effects of dragging the cable along the
bottom of a trench and of abrasion by
sharp stones, but so far there has been no
final agreement about this pre-treatment
and no provision for it in the standard
test).

A potential of 10 volts D.C. is applied
across the covering under test, i.e. between
the brine bath and the metal reinforce-
ment (or sheath in the case of aluminium
sheathed cables which do not need
reinforcement but still have to be protected
from corrosion) with the latter connected
to the negative pole. The reason for this
method of connection is to create osmotic
pressure in the direction to drive the
salt solution through any weak spots in the
covering.

The leakage current is measured and
then the brine bath is heated to a tempera-
ture of 75°C. which is approximately the
maximum temperature which the covering
will reach in service. This elevated
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temperature is maintained for 5 hours and
then the bath is allowed to cool naturally
for 19 hours. This cycle of heating and
cooling is repeated at the rate of 5 cycles
per week until 100 cycles have been
completed.

The leakage current is measured before
the commencement of each heating cycle
and for a covering to pass the test the
leakage current at no stage must exceed
the initial measurement by more than 10
micro amps.

As a result of many tests on different
coverings by different manufacturers of the
various tyg)es of pressure cables some
measure of standardization has now been
achieved, and the ‘standard’ covering is
described in the B.E.B, Specification in the
following terms :

(a) Coating of waterproof compound.

(b) One lapping of cotton or P.V.C. tape.

(c) One complete double layer of rubber

compound tapes applied to a mini-
mum radial thickness of 0-040 inch.

(d) One lapping of cotton or P.V.C. tape.

(e) Coating of waterproof compound.

(f) One impregnated hessian tape.

(g) Coating of waterproof compound.

(h) One impregnated hessian tape.

(i) Coating of waterproof compound.

A layer of conducting material is incor-
porated in the serving over the non-fibrous
ayer to provide an electrode for the voltage
test, which is applied at works and again
on site after laying to check the integrity
of the covering.

DEVELOPMENTS IN THE
INDIVIDUAL TYPES OF CABLES,

Having dealt at some length with those
development which are more or less
common to all the different types of oil
filled and gas pressure cables, some general
notes on each individual type will now be
given.

COMPRESSION CABLE.
General Description :

In the compression cable the insulation
is subjected continuously to a pressure of
about 200 Ibs./sq. in, transmitted through
an impermeable membrane which may be
either a thin lead or polythene sheath.
The membrane expands to accommodate
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compound expansion when the cable is
warming up under load, and the external
gas pressure ensures that the membrane
will follow up the contraction of the
compound when the cable subsequently
cools down. Thus void formation is
prevented.

The construction of a compression cable
differs only in detail from that of a solid
type cable. For a three core, the SL.
construction is preferred, and consists of a
stranded conductor, of oval cross section
insulated with paper tapes impregnated
by the mass impregnation process, and
then lead or polythene sheathed. The
sheaths are then lightly reinforced with
paper and metal tapes, The three cores are
then laid up without any fillers and then
are either enclosed in a reinforced lead
sheath (self-contained tyFe) or drawn into
an already installed steel pipe (pipe type).

In the self-contained type the pressure
retaining lead sheath is applied over the
three laid up cores, is reinforced with
metal tapes and served overall with a
corrosion_resistant protection as already
described.

In the pipe type installation employing
polythene diap{lmgm sheaths over the
individual cores, the laying up process
may be dispensed with, the three single
cables being drawn into the pipe
simultaneously.

If a self-contained single core con-
struction is required, e.g. at termination,
a circular pressure retaining sheath is
extruded over a single oval lead sheathed
core, the space between the oval core and
the circular outer sheath providing the gas
space.

Conductors.

The conductors are made of near oval
sections more accurately described as a
rectangle with semi-circular ends and for
voltages of 132 kV. and above the con-
ductors are screened with semi-conducting
carbon black paper tapes. The number of
tapes used varies with conductor size and
voltage.

Insulation.

The practice is to use thin high density

papers next to the conductor for a propor-
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tion of the thickness and thicker tapes for
the remainder.
Impregnant.

The compound used is a mixture of
mineral oil and polyisobutylene.
Diaphragm (lead) Sheath.

is is composed of commercially pure

lead, not an alloy, and is lightly reinforced
to withstand sudden internal pressure
transients due to violent load fluctuations.
The reinforcement consists of non-ferrous
tapes applied over a bedding of oiled
paper.

Steel Pipe.

Hot finished seamless open hearth mild
steel pipes of standard thickness are
genetaﬁy used and the internal diameter
is chosen such that the cable occupies
about 40% of the internal space. en
laid in the ground no proision is made for
expansion, the material being _strong
enough to withstand the com i
stresses which are set up. The tubes are
supplied in random lengths of up to 40 ft.
with the ends swaged so that they can be
welded together using a buttweld nipple
joint which ensures the same internal
diameter of joint as of tube, and prevents
metal spikes from the arc welding being

t inside the tube.

Protective Coating.

The usual protection for the steel pipe
consists of a layer of loaded bitumen
approximately 025" thick, the loading
material being asbestos, quartz or sand.
Recently the mechanical properties of the
coating have been improved by incorpora-
ting glass fibre tapes with the construction.

When the protection is applied on site it
is preferable to use a construction employ-
ing tapes which can be lapped on. To this
end coatings are now being produced
comprising butyl rubber tapes interleaved
with layers of bitumen which possess both
Nigh cloctrical and mechanical strength.

The coatings are tested at various stages
of the installation by applying a high D.C.
voltage. A circular metal brush is moved
along the pipe from one end to the other;
any faults revealed are then repaired.
Reinforced Sheath of Self-contained Type.

The method of reinforcement and its
protection from corrosion follows closely
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the practices adopted for Impregnated
Pressure and Gas Filled cables, and is
described under those headings.

Design Stresses and Operating
Temperatures.

There has been little change during the
period under review and the stresses
employed in present day designs are :—

33 kV. 80 kV/cm.

66 kV. 85 kV/cm.

132 kV. 110 kV/em.
and the maximum conductor temperature
is 85°C.

GAS CUSHION AND IMPREGNATED
PRESSURE CABLE.
General Description.

In these types of cable the insulation is
maintained under high gas pressure,
usually nitrogen, at round about 200 Ibs/
sq. in. which is contained within the metal
sheath of the cable and is therefore in
contact with the insulation, as opposed to
the Compression Cable where the
diaphragm sheath keeps the gas out of
contact with the insulation.

Also, unlike the compression cable, no
external pressure is applied to the sheath
to_follow up changes in the compound
volume during heat cycles. Voids in the
insulation are filled with nitrogen under
pressure and therefore do not ionize under
working conditions.

Stranding, insulating and sheathing
follow solid cable practice in broad out-
line and for three core cables the screened
constuction is invariably used, not the S.L.
type.

The pressure retaining sheath may be of
lead alloy, in which case it must be
reinforced and the reinforcement protected
by a corrosion resistant serving; or it may
be of aluminium, in which case no
reinforcement is necessary but the corro-
sion resistant serving is still needed.

Conductors.

These are invariably circular in section,
are made with standard strandings.

For cables of all voltages the conductor
is screened by the application of metallized
paper tapes.
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Insulation.

The impregnant used is similar in both
designs, being a blend of polyisobutylene
and mineral oil. The Specification of a
typical compound is :—

Specific Gravity 155°C. 0918
lash Point deg. C. 240
Pour Point deg C. e 0
Coefficient of Expansion/deg. C. 0:0007
Viscosity—centistokes 60°C. 450
Viscosity—centistokes 100°C, . 64
Specific Inductive Capacity 150°C. 23
Dielectric Strength BSS. 148/1951 40kV.
D.LA. 100°C. (initial) 00005
DLA. 100°C. (aged) 0:0010

Ageing Test—Four litres of fltered air
blown per minute through 300 grams of
ﬁompound maintained at 125°C. for six
ours.

Reinforcement.

For gas cushion cables a compensated
reinforcement is used which combines the
two stresses, longitudinal and circumferen-
tial but in the impregnated pressure cable
it has always been the practice to have
separate longitudinal and circumferential

nents,

Design Stresses and Operating
Temperatures.

There has been little change during the
period under review and the stresses
employed in present day designs are :

3BkV. —

; kV/cm.
66 kV. — 935kV/em,
182 kV. — 100 kV/em,

and the maximum conductor temperature
has risen only 5°C. from 80°
85°C.

OIL FILLED CABLES.
General Description.

The successful operation of this type of
cable depends on maintaining a perfectly
void-free dielectric under all ambient
conditions, and under all conditions of
load. This is achieved by impregnating the
insulation with a thin m‘Y, not unlike
transformer oil, and providing reservoirs at
strategic points along the route into which
the additional volume, produced by
expansion when the cable is under load,
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is forced and which return the oil to the
cable system when the load is reduced
and contraction takes place.

To facilitate the flow of oil along the
cable towards these reservoirs and so keep
the transient pressures to a practicable
min]imum, ducts are provided inside the
cable.

In single core cables the duct is in the
centre and the conductor is stranded round
it, except in the short lengths of single core
cable used for terminations when, as an
alternative, the ducts are formed by
grooves in the under side of the lead
sheath. There are thus two forms of single
core cable, viz. hollow conductor type and
fluted lead type.

In three core cables the ducts are

accommodated in the outer interstices
between the insulated cores in the core
assembly.

Conductors.

Three core and fluted lead single core
cables have standard stranded conductors
usually made from tinned wires to facili-
tate soldering during jointing.

Hollow conductors are designed specially
to give the requisite area. The wires used
are plain high conductivity copper stranded
round the central steel duct in one or
more layers with no gaps between the
wires. Conductors for 132 kV. and above
are died down and screened with either
metalized papers or carbon black papers.

Insulation.

The modern practice is to use thin (3
to 3% mil) high density papers next to the
conductor for a proportion of the total
insulation thickness and 5 to 5% mil papers
for the remainder,

Oil Saturant.

There has been a significant change in
the type of oil used which has resulted in
an economic saving and the overall cost
of a system under certain conditions.

This is the introduction of what is at
present known as “low viscosity” oil for
the cable saturant. A comparison between
this oil and the oil previously used is
given in the following table :
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Test

Normal Grade

Low Viscosity Grade

Flash Point, closed ‘

205°F. (Minimum)

|
‘ 250°F. (Minimum)
|

Pour Point —40°F. (Maximum ~50°F. (Maximum)
Viscosity @ 0°C. | 110 centistokes (Maxi 37 centistokes (Maximum)
20°C. 30-35 centistokes (Maximum) | 14 centistokes ()
60°C. 5 centistokes (Maximum) | 4 centistokes (M

Power Factor @850°C.|

The important difference is the greatly
reduced viscosity of the “low viscosity” oil
at the lower end of the temperature scale.
This enables much longer sections to be
fed in those cases where the limitation in
the length of a section is the maximum
heating transient. These heating transients
are produced at all points along a cable
route by rapid fluctuations in the load
causing a correspondingly rapid expansion
or contraction rate of the oil, depending on
whether the load is increasing or decreas-
ing. The maximum heating transient occurs
when full load is suddenly switched on to
a cold cable and at a point remote from
the feed point. Modern O.F. cables are
designed to withstand a maximum transient
pressure of 90 metres of oil (125 lbs/sq.
in.) and the maximum heating transient
plus the static pressure at any and every
point along the route must not exceed this
value, As the transient pressure is directly
proportional to the viscosity of the oil at
any temperature, it is obviously possible
to have oil sections very much longer with
the new low viscosity oil, and this can
mean the elimination of stop joints or at
any rate a reduction in the number of
stop joints required along a route.

There are no_disadvantages attending
the adoption of this low viscosity oil. Being
made from the same crude as the earlier
type the two oils are perfectly miscible
and there is therefore no difficulty or
hazard if two cables impregnated
respectively with the two different types
of oil have to be joined together although
appropriate allowances must be made

0-002 Maximum |
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0002 Maximum
when determining the oil feeding arrange-
ments.

Apart from its general application for
cables working under normal ambient
conditions this low viscosity oil has a
special application for cables which are
required to be installed outdoors in air in
certain parts of the world where they will
be subjected to abnormally low ambient
temperatures in winter.

In such circumstances a high viscosity
oil could prove a serious handicap in the
hydraulic design.

Lead Alloy Sheath.

As mentioned earlier the alloy generally

used is %C.

Reinforcement.

Circumferential reinforcement only is
provided consisting of metal tapes applied
in tandem with a gap between convolu-
tions. The materials used are steel, ti

tin-
bronze or cadmium copper, the first-named
being used only for three core cables.
Protection to Reinforcement.

The earlier cables were protected with
a second lead sheath but now-a-days all
cables are made with a single lead sheath
with the standard corrosion-resistant pro-
tection over the reinforcement.

Design Stresses and Conductor
Temperatures,

The following table gives a comparision
(of the figures used in 1945 and those in
use today :
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66 kV.

275 kV.

BB 182 kV.
3 ~ | 195 1957 | 1945 1057 | 1945 1957 | 1945 1057
Maximum Diclectric ||
Stress or Insulation s el om 85 10 | — 180
Thickness 016" 013" | kV/em kV/em | kV/em kV/em kV/em
During the same period maimum To prevent collapse of the lead sheath

conductor temperatures have increased for
all voltages from 75°C. to 85°C.

°The thickness of insulation on the
conventional three core 33 kV. oil filled
cable is a good deal greater than is
required for purely electrical performance.
he smaller  conductor sizes the
additional thickness is necessary to enable
ducts of adequate size to be accommodated
in the filler spaces. It is a question of pure
economics. If the thickness of insulation is
reduced the size of duct is also reduced
and since the resistance to oil flow increases
as the inverse fourth power of the internal
diameter of the duct, the i
section which can be fed from one point
is drastically reduced in the same
tion. The present day figure of 0-13”
associated with the use of low viscosity oil
gives oil sections of reasonable length,

The introduction of the ductless, fillerless
oil filled cable dealt with in the ne
section has to some extent removed this
limitation.

Ductless, Fillerless Shaped Conductor
Oil Filled Cable.

This is a_ recent type which has been
introduced for 33 kV. systems. As its name
indicates there are no fillers and no steel
ducts in the filler spaces. The filler spaces
are in fact the ducts.

Shaped conductors are used because they
provide more support to the sheath when
the latter is composed of lead alloy (with
reinforcement).

The protection over the aluminium or
over the reinforcement of the lead sheathed
variety is the standard corrosion-resistant
protection used for all other types.
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a positive pressure of about 25 Ibs/sq. in.
is maintained inside the sheath until the
cable is installed, when the pressure is
raised to the maximum possible having
regard to the profile of the route.

In all other respects the cable is similar
to a conventional three core oil filled cable.

Flat Oil Filled Cable (Mollerhoj Type).

This is a recent innovation so far as the
CM.A. is concemned. Originally developed
in Denmark it has not yet been installed
commercially in the United Kingdom,
although lengths have been manufactured
for the purposes of Type Approval and
have satisfactorily passed the necessary
tests.

In its construction three paper insulated
and screened cores are laid side by side in
flat formation and enclosed in a lead sheath

haying flat sides and semicircular ends.

After sheathing the cable is dried and
impregnated with low viscosity oil using
conventional oil filled cable manufacturing
technique.

The lead sheath is reinforced by means
of circumferential non-ferrous tapes and
the flat sides with corrugated tin-bronze
tapes which are tightly held in position by
a lapping of hard drawn copper wire
located in the grooves of the corrugation.

he combination of lead sheath and
corrugated tapes acts as an elastic mem-
brane which expands and contracts with
increasing and  decreasing  conductor
temperature and prevents void formation,

The cable can therefore be classed as a
compression cable or as a self-compensating
oil filled cable which does not require
external oil feeding equipment,
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It is ideally suited for long cable routes
where intermediate feed points are
impracticable, e.g. submarine crossings.

GAS FILLED CABLES.
General Description.

Gas filled cables differ from other types
in one important direction; the insulation
is composed of pre-impregnated papers
and there is mo further drying and
impregnating process after the papers have
been applied to the conductor.

The insulation is therefore to a degree
cellular in_construction containing spaces
between the edges and convolutions of
paper which are not filled with compound
but, later, when the cable is gassed, by
nitrogen at 200 1bs, per sq. in. or there-
abouts.

Since the stress at which gas spaces
ionize is not only a function of the gas
pressure but also as an inverse function of

e dimensions of the space, the papers are
graded in thickness with thin papers (1%
mils nominal) near the conductors, 24 mils
nominal further out in the wall of insula-
tion and 4 with occasional 6 mils for the
outer layers,

Conductors.

Three core 33 kV. and certain sizes of
66 kV. cables have always been manu-
factured with shaped conductors, while
single core cables have died conductors,
All conductors are screened with metallized
paper

common with other types there has
been considerable interest in the past two
years in the use of aluminium conductors.

Insulation.

There has been no major change in the
insulation since this type of cable was first
introduced, In common with other types,
there has been a steady improvement in
paper quality and the adoption of high
impermeability and high density papers.
Reinforcement.

Up to 1950 mild steel reinforcement was
used on three core cables and brass on
single core cables.

With the dropping of the second lead
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sheath the reinforcement was changed to
1% tin bronze for single core cables and
it may be adopted on three core cables
as well, order to obtain a slightly
improved current rating,

The tapes are applied
the optimum angle on gle, double or
treble start basis to limit individual tape
widths to 2” in order to maintain a satis-
factory bending performance, For the same
reason, the outer two layers of tapes which,
before 1956, were applied with overlapping
tapes are now applied with a gap.

Corrosion-Resistant Covering.
This now follows the practice of other

approximately
types and uses a waterproof compound
cotton tape under the 40 mil rubber layer.
The tape applied immediately over the
rubber Hnyer is loaded with carbon to act
as_the outer electrode when testing the
rubber sheath electrically.
Operating Stresses.
Thes hsve increased nver the years
from 1939 to 1957 as follow
33 kV. Cables—
From 54 kV/em. to 75 kV/cm.
66 kV. Cables—
From 80 kV/em. to 85 kV/cm.
132 kV. Cables—
rom 85 kV/cm, to 100 kV/cm.
275 kV. Cables—
110 kV/cm.
Mzmmum Conductor Temperature.

Over the same period the maximum
operating (empenluw nf the conductor has
mcrcmed rom 0 85°C. except for
the 275 kV. (.able whuh at present is
resmcted to 80°C.

OIL PRESSURE PIPE TYPE
CABLE SYSTEMS.
General.

During the past year the first c’|ble
system of this type has been installed i
England and is now warkmg

This of cable system consists
essemully of a steel pipe line containing
ol under pressure and enclosing the
msuhted conductors of the cable. It bears
therefore a close resemblance to the

, pression-Pipe type cable with oil substi-

tuted for mtmgen gas as the filling medium
for the
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Conductors.

These are composed of hard drawn
copper wires. The use of hard drawn
copper is mecessary to provide adequate
mechanical during installation
when the cores are pulled into the pipe.
Insulation.

The insulation consists of high density
paper impregnated with a straight mineral
oil of medium viscosity.

After impregnation the insulated and
screened cores are protected from dirt and
moisture by mterca]nted Iavcrs of metal
and_plastic tapes. ire is then
applied overall. The Gt e wound
despatch drums which are sealed with
special covers of moisture impervious
material and the enclosed space is main-
tained under gas pressure to exclude damp
ir.

Pipe Line.

As each section is completed a mw line
is blown through it and then the pipe is
cleaned, dried and charged with nitrogen
under a positive pressure to exclude damp
air. During installation of the cable a flow
of nitrogen is maintained for the same
reason.

Sections will vary in length. In this
pioneer installation there were two sections
mensunng] 1,360 yards and 1,140 yards
respectivel
Operating Stress and Maximum
Conductor Temperature.

The same figures are permissible as for
the corresponding oil filled cable.
SUBMARINE CABLES.

on development of high
vu[tage cables since the war would be
complete without a reference to one of the
outstanding_achievements of the period;
the successful installation of a cable link
between the British Columbia mainland
and_Vancouver Island comprising 138 kV.
single core cables.

The gas filled design was adopted firstly,
hemme it is capable of being operated in
service without the use of auxiliary equip-
ment at mermedmte points along the route
and s¢ because it is the nnly type
w)uch cuuld be manufactured in one
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continuous length of the length required—
is length was necessary to

avoid having under-sea joints in the cable.
Another advantage of this type for this
project is the relative ease with which
such a long length can be charged with
gas.

The following are a few of the main
features of this installation.
Conductor.

This was a 085 sq. in, conductor
stranded over a central duct and screened

with three metallized paper tapes.
Insulation.

This comprised pre-impregnated paper
tapes screened with copper tape.
Pressure Retaining Sheath.

This was composed of alloy E.
Reinforcement and Corrosion Resistant

Layers of tin coated bronze tapes were
used protected by a waterproof com-
pounded cotton tape followed by a proofed
tape, a vulcanized rubber sheath and a
further waterproof of compounded cotton
tape us far the coverings were sn-m]ar
to land practic

The cable lmwev:r had to be heavily
armoured to sustain the stresses and strains
of installation and to provide adequate
mechanical protection, so the construction
proceede

(a) A layer nf nmpregnaeed jute to serve
as a bedding f

(b) A smgle Iayer of
wires each of 0-25”
followed by :

(c) A proofed tape, a waterproof com-

unded cotton tape and a com-
rowndad ot serving overall.
Operating Stress, Loading and Gas
ressure.

The cable is designed to operate at a
maximum dielectric stress of 85 kV/cm.
and the three-phase cu‘clm is capable of
transmitting 120 MVA at 138 kV.

The cable is designed m operate at an
internal gas pressure value of

is value of pressure
to prevent ingress of water into the cable

alvanised  steel
jameter.
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structure in the case where it was damaged
or severed by external means. The cable
can withstand _esternal pressure up to
500 1b/sq. in. without deformation with an
internal gas pressure equal to that of the
atmosphere. This feature is necessary as
the cable is installed with atmospheric
pressure inside the sheath and this condi-
fon exists until the terminations are
completed. In addition in the case of
damage the gas pressure is released for the
repair work and the cable must withstand
the external water pressure of 265 p.
CONCLUSION.

This paper is a factual statement which
of necessity has had to be highly condensed
in order that all the development work
which has taken place during the period
under review can be included in a paper
of normal length.

It must be rea

ised that each individual
development has ally been the result
of extensive research work which in many
cases would well justify a paper to itself.
Furthermore, no mention has been made
of the development work on all the
accessories which has proceeded on
parallel lines.

A good deal of this development has
been directed towards cables operating at
higher and higher stresse m(i tempera-
tures with obvious economic advantages to
the user, This has been achieved without
any sacrifice in reliability.

Mr. P, A. GILES (East London) : T have
very great pleasure in proposing a vote of
thanks to Mr. Cave for his excellent paper
which sets out very clearly the funda-
mentals of impregnated paper cable making
and in in a very satisfactory manner
the technique and research associated with
the production of paper tape and suitable
impregnants.

n my opinion the author is to be con-
gratulafed on the excellence of his subject
matter and his presentation of it. Papers
of this class, which contain a wealth of
technically descriptive matter, will prove
an authoritative reference in estimating
and in_specifications to those engineers
engaged in this work, when the full paper
is published in the proceedings. Students
and various members of the departmental
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staffs can then spend a few very profitable
hours reading through the paper, and the
ultimate discussion, to gather the details
of the recent development of power cables

1 was particularly interested in the com-
paratively rapid development of the use of
ressure as a means of void control, which
has resulted in the attainable standard of
performance of cables being raised to a
very high level, both as regards voltage and
capacity for loads, and it is interesting to
note that it is now possible to install the
ideal cable, that is, the cable without joints
using direct gas pressure for a distance of
sixteen miles. Of course this cable must be
laid in the sea. T dont suppose it would
be possible to lay it on land. If it were
so, it would be a very promising outlook
for those people who are responsible for
power cable installation.

Mr, Cave has indicated that the task of
buildin, e capable of sustaining high
internal stresses is a matter involving many

difficulties, and the patience
and ingenuity required to be applied to
the solutions of the practical problems
involved is clearly evident. This Mr. Cave
did not really explain fully in his des
tion this afternoon, but those of us who
have read the paper can see that there has
been a great deal of very intricate and
critical work involved in the manufacture
of these cables.

From the technical angle, the inhil
tion or the suppression of local voids, or
the gas pockets which form, besides pre-
venting the weakening and the subsequent
iling of the dielectric, the subsequent
ionisation and disruptive discharge in the
void, permits the electric stress to be raised
to a much higher value, as indicated in the
paper, without endangering the perform-
ance of the cable. This is, I understand,
a very old principle; the application of
pressure so that when the cable expansion
takes place the voids are under control at

imes,

The resulting permissible increase in the
maximum _electric stress permits a reduc-
tion in the dielectric wall thickness as
mentioned by Mr. Cave and consequently
a smaller and lighter cable for a specified
load is possible.
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A further feature is that the decreased
dielectric thickness reduces the thermal
resistivity of the cable, and this of course
allows an increased current loading. Also,
a high maximum conductor temperature is
possible, as the application of pressure to
the dielectric controls the effect of the heat
cycle brought about by the loading.

t is of value to note from the paper that
pressurising the cable has now increased
the surge wl(hsl.md ch\ndensncs nf cable
insulation, thus ‘mance
of the hlg]\ valmge cabk of the fmure

I understand that there was some doubt
about five years ago ﬂm: the surge with-
stand characteristics prove a limita-
tion m the devel()pment of the high voltage
cal

The author has indicated that there is
no practical alternative to the oil im-
pregnated f]mper dielectric, and the fact
that paper has been used for the insulation
of cables from the early stages of their
development is a tribute, not only to this
durable material, but also to the pioneer
cable makers who saw in the flexable paper
insulated cable an important alternative to
the rubber insulated cable which was first
in the field for power transmissions and
distribution in the 1

The only change Ihz\t I have been able
to ascertain is that the original long fibre
manila paper, which was selected on
account of its good tearing resistance was
superseded in 1940 by the all-wood papers
and now cable impregnates are required
to withstand deterioration and maintain
reliable. performance for periods of up to

40 years, which is a very onerous require-
ment, But Mr. Cave has indicated that the
problem is well on the way to being solved.

The next major advance seems likely to
have been an entirely new insulating
material not already mentioned, but what-
ever that material may be, it must be
economic in performance if it is to replace
the now classic paper impregation for
cables,

Mr. President, our thanks are due to the
author for the work involved in the pre-
sentation of this paper.

Thank you. (Applause).

‘because
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THE PRESIDENT:  Thank you Mr.
Giles, 1 will now call upon Mr. van der
Walt to second the vote of thanks.

Mr. VAN DER WALT (Krugersdorp) :
Mr. President, Gentlemen, after listening
to Mr. Cave’s qualifications and abilities
one would think anyone daring to discuss
its contents or statements, or argue about
it, would be kicking up a din where angels
fear to tread. Obviously Mr. Cave has
fared better in hn mxlasuc career than a
studene 0 tmg his father’s

whether he ]nd

a telegram and
k came the telegram:

fmlcd or passed.

The father wdlked around with this tele-
gram for a day or two and then sent him
another telegnm “Ye< what?” A d.\y
after the reply came back. “Yes father.”

Mr. Cave has stressed the Type Appro-
vals Scheme of the Central Electricity
Generating Board and Area Boards in
Britain. Your Executive, (now speaking
out of committee) has under consideration
a standard form for general conditions of
cable and one wonders if this could not he
extended into something similar, a Tyj
Approvals Scheme for your e 1
ﬂunk it is worthy of consideration.

Cave, we have heard, is a member
of the Committee No. 18 of the LE.C. deal-
ing in cables. One would expect that the
recommendations issued by these Techical
Committees would be followed by mem-
bers of the LE.C. I am disappointed to see
that this is not the case, and that members
of Mr. Cave’s organisation are still follow-
ing their own values, where standards
would have been beneficial to all. T refer
to impulse withstand voltages and _di-
electric stresses. Could Mr. Cave explain
this diversion?

One is often at a loss, when specifying
cables for voltages of 33 Kv and above,
what operating dielectric stress m specify.
One is '|fr.nd to specify a definite value,

exclude some modern
dc-velopmants w{icl\ could be to the econo-
mic advantage of the consumer. On the
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other hand, leaving it open, one absolutely
dreads the adjudication of such a tender
due to the number of alternatives that can
be offered. Mr. Cave himself states that
higher operating stress can be accepte

without sacrificing reliability. ~ Has Mr.
Cave any definite opinion on a preferred
opes

ting dielectric stress level? Corrosion
resi ings have come to the fore.
I would like to have seen some recom-
mended figure of minimum thickness of
covering for various cables, various volt-
ages under various conditions and I do not
think it is impossible. It again makes the
adjudication of tenders very difficult. While
we, the engineers, would have to specify
the cables, we have no clue as yet what to
x{)eni[y. The tenderers offer the various
thicknesses and you have difficulty to
adjudicate such a tender.

2

As a matter of interest, I may relate my
experience with low tension cable near an
electrified railway track, but at right angles
to it. This cable used to last only six to
seven months, and was then corroded
through. The serving was the conventional
jute serving. Electrolosis was suspected
but could not be proved. The theory is
now that before tarred roads were in
existence the earth road in that area was
stabilised with large quantities of salt. Soil
samples subsequently gave ph values of
as low as 2. My experience with aluminium
cable is that it fails due to its not being
flexible. Faults usually blow clear and
service can be re-instated due to the good
test, to fail again, usually 14 days or three
weeks later, and at the odd hour of two
to three in the morning due to condensa-
tion of moisture.  This can be a nerve-
wracking repetition.

We thank Mr. Cave, Mr. President,
for his interesting disclosure in modem
development of cable design and 1 have
great pleasure in seconding Mr. Giles’ vote
of thanks. (Applause).

THE PRESIDENT: Thank you Mr.
van der Walt, Gentlemen, we still have
another ten minutes which should give one
or two more an opportunity to contribute
to the discussion.

1 might say that T have suggested to Mr.
Cave that he makes a note of the points
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raised during the discussion, and of the
questions, and to reply to them at the end
of the discussion.

Mr, R, SIMPSON (Durban): 1
would also like to join the proposer and
seconder in thanking Mr. Cave very much
indeed most interesting ~ paper.
Cables are undoubtedly playing an increas-
ing part in all our undertakings particularly
as they increase in size necessitating the use
of higher voltages, In making my com-

ments 1 do mot propose to refer to the
internal parts of the cable, but wish to
ask Mr. Cave one or two questions regard-

ing the protective covering.

That particular part of the cable is today
assuming a very high place in the design
of underground cables generally. Person-
ally, from my point of view, gas and oil
filled cables have certain advantages on
account of their not suffering from the
problems of migration of compound. The
use of these particular types does more
readily allow the use of unarmoured cables
when a lead sheath is used, but it makes
it more than ever imperative for the cables
outer protective covering to be very dur-
able and waterproof.

Manufacturers of late have paid much
attention to protective coverings, but up to
the present the integrity of this sheath
covering has been limited to each lengtl
of cable between joints, so that you are
still faced with the fact that once that
cable is laid you cannot measure any
deterioration. Quite frankly this aspect
has stopped me from taking very much
interest in aluminium, because of the ever
present danger in a city, of some other
Department eventually damaging this pro-
tective covering, it is almost certain that
this will take place sooner or later. If there
is no means of checking the overall
integrity of the covering this trouble
cannot” be discovered before the cable
suffers damage.

/e any steps been taken, or I should
say I am interested to know what stej

are under way, for the monitoring of the
integrity of the sheath or covering over
the full length of cable, it will of course
be necessary for the joints themselves to
be protected. m Mr. Cave give any
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mfnnmmnu on thxe aspect of cable practice.
When this facility is available I am sure
tainly give impetus to the use
G Wi BB Fe o einiore
ing cover to lead
With those few remarks I would like to
thank Mr. Cave very much indeed for his
most interesting paper. (Applause).

HE PRESIDI There is till time
for another speaker gentlemen,

Mr. D. G. SUTHERLAND (Scottish
Cables, Pitermaritzburg): Mr. President
I appreciate that this paper is essentially
a high voltage paper dealing with higher
voltage cables, there
which I should like to
can just go a little bit hwuud the ~u)pe

the paper.

3

I would like to ask him his opinion as
to the advisability or otherwise of intro-
ducing power factor tests for 11 Kv cables,
and T would like to expl in aski
this question I do so be

1S
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basis, while some sections of that body
are even recommending a routine test. 1
feel that when this matter comes up for
discussion and decision, the opinion of a
man like Mr., Cave with his very wide
experience would be very valuable,

THE PRESIDENT: Thank you Mr.
Sutherland.

Any further dis

sion?

I intend to give more t to this later,
gentlemen. Mr. Cave's paper is one that
should give rise to question, and a great
deal of discussion. Several people are on
the point of considering tenders for high
voltage cables, and they make up
their minds about lead sheathing, almi-
nium sheathing, protective seryings, and so
on, and I think we engineers should take
full advantage to learn as much as we can
from the p.upon presented at this Conven-
tion by Messrs. Cave and Evans,

Before) dosing today's  asasion, <1 hayp
some announcements to make.
(There followed Convention Announce-
ments).
CONVENTION ADJOURNED.

RHODESIAN CABLES LIMITED

SALISBURY, SOUTHERN RHODESIA
®

Manufacturers of :
H.D. BARE COPPER WIRE (to BS.S. 125)
BARE STRANDED COPPER CONDUCTOR (to B.SS.
BLACK ROLLED COPPER ROD.
P.V.C. CONDUCTOR TO STANDARD SPECIFICATIONS.

For Prices and Deliveries, please refer o :

RHODESIAN CABLES, LTD., LYTTON ROAD, SALISBURY

PRIVATE BAG 1411 LENGIHMARK”

§

Telephone : 21508 Telegrams :

88
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ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

SECOND DAY

On Resuming :

THE PRESIDENT: Good morning,
gentlemen. The first item on the Agenda
this morning is “Communications from
Council.” 1 have pleasure in announcing
in connection with the Regional Branches
of our Association, that Mr. F. Stevens, of

Ladysmith, has been elected Chairman for
the Natal Branch, and that Mr. V. E. O.
Barratt, of Queenstown, has been elected
Chairman of the Eastern Province Branch.
These two gentlemen automatically become
members of our Executive. (Applause).

I have great pleasure in informing you
also that the Executive this morning has
decided to recommend to Convention that
Messrs. Hallé, Foden, and Ewer become
Honorary Members of our Ass

(Applause).

I take it that you all agree that these
three gentlemen become Honorary Mem-
bers of our Association.

(There followed Convention Announce-
ments),

Gonicerning the Members' Forum i this
hall this evening, we would like as many
members and affiliates as possible to attend,
not only men, but also the ladies.

I would like to mention that a regular
attender of these Conventions, who has not

89

been able to come along this year, has sent
his greetings. 1 refer to Mr. B. Marchand,
Manager of ESCOM's Witbank Undertak-
ing. Mr. Marchand it not able to be pre-
sent through illness and 1 think it would
be quite a nice gesture if our Secretary
were to convey our good wishes to him
and at the same time express the hope that
Mr. Marchand will have a speedy recovery.
We look forward to seeing him next year
at our Convention in Johannesburg,

Mr. Kane, who is the Convenor of the
Tariff Survey Sub-Committee has just re-
minded me that copies of a report which
have been put on lhe ! ble in the vestibule
are not offici a proposed report,
and still has to be mnsldered by the Sub-
Committee.

Another announcement is on the mh]\ct
of education and propaganda
on dangers inherent in electrical nnml!.
‘wo booklets, which Mr. Jimmy
itchell - of §1[|sl)ury has_brought, are
being circularised. 1 don’t know whether
you have seen these, but T would ask you
to be on the look-out for them.

Now we come to the Annual Report of
the Secretary. T take it that you have seen
and read this report? May T take it that
the Report and llm Financial Statement
have been accepte

AGREED.
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ANNUAL REPORT OF THE SECRETARIES

To the President and Members of the

Association.

Mr. President, Gentlemen,

It gives me great pleasure to submit to
you your Annual Report together with the
Revenue and Expenditure Account and
Balance Sheet for the financial year ended
28th February, 1958.

Obituary :

I deeply regret having to record the pass-
ing during the year of Mr. J. H. Rodgers
who was an Engineer Member of the Asso-
ciation and Municipal Electrical Engineer
of Fort Beaufort.

Thirty-first Convention :

The 31st Convention of the Association
was held in ate from Tuesday the Tth
May to Friday the 10th May, 1957. Dele-
gates were welcomed to Margate by His
Worship the Mayor of Margate, Clr.
S. A. W. Herbert, and to the Convention
by the Deputy Mayor of Krugersdorp, Clr.
P. J. Marais.

The Convention was formally opes

D. G. Shepstone, and an all time record
of 485 members, delegates, representatives,
officials, visitors, and lad Not-
withstanding the fact that the Convention
was held under different conditions from
those which had pertained in any previous
instance it was, we do believe, voted an
unqualified success by all.

On behalf of the President, Members of
the Association and all others who attend-
ed the Margate Convention, T wish to re-
cord sincere np%reciah‘nn to His Worshij
the Mayor, the Borough Council and Oﬂg3
cials of Margate for the welcome, great
hospitality and assistance rendered in con-
nection with the Convention and to mem-
bers of the Margate Chamber of Commerce
for their great assistance. To the Mayor
and Town Council of Krugersdorp I also
wish to record the appreciation of all
for the co-operation ang assistance ren-
dered in connection with the Convention
which, had circumstances been different,
would have been held in Krugersdorp. T
wish to place on record sincere thanks for

the work done by the President in con-
nection with the Margate Convention.

is task was in many ways made more
difficult by reason of the unusual condi-
tions pertaining in this instance, and his
great energy was largely responsible for the
Smooth running of the Convention. I would
also like to pay tribute to the assistance
rendered by Mrs. van der Walt.

The papers presented at the Convention
were “Earth Leakage” by Mr. A. A. Middle-
cote of the ureau of Stand: ane
“Street Lighting” by Mr. J. C. Downie. Mr.
Middlecote’s most_interesting paper was
well received and that of Mr. Downie, pre-
sented with the courtesy and Kind permis-
sion of the S.A. Institute of Electrical
Engineers, proved of great practical interest
to all sections of the community represent-
ed at the Convention.

Members' Forum, known for the first
time by this wider title at the Margate
Convention, led to much spontaneous an
informative discussion, The first Certifi-
cates and Medals to be presented to Past
Presidents and Honorary Members were
handed to those present at Margate.

An amended Constitution of the Associa-
tion was also adopted at the Convention.
This for the first time grants official stand-
ing to Manufacturers, Consulting Engineers
and others associated with the Electrical
Tndustry, as Affiliates of the Association,
and those falling within this group who
had attended either the Salisbury or Mar-
gate Conventions were officially welcomed
as such by the President at Margate. Cer-
tain other amendments to the constitution
‘mainly adopted to bring it up to date were
also included, and as a result of further
consideration by the Executive Council,
during the vear, certain anomolies have
subsequently been dealt with. They are
embodied in a new document forwarded
to Members with this report, and will be
submitted for final adoption at the 32nd
Convention, At this stage T would like to
record the appreciation of all concerned
for the assistance rendered in connection
‘with the drafting of the new constitution
by Mr, A, P. Burger, Hon. Legal Advisor
to the Association.
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Membership :

The following new Members were elect-
ed during the year ended 28th Feb., 1957 :
Councillor Members :

ersdale Municipality.
Sasolburg Village Board of Management
(Provisional).
Enginger Members
Paul (Utata).
1 K Pompe van Meerdevoort (Harri-

ith).
D C. Brown (Odendaalsrus).
L. Lewis (Mossel Bay).
T. Yodaiken (Que Que).
. Bengon (Matatiel),
rnard (P ).

year’s surplus being as great as it is, are
mainly the recovery of arrear subscriptions
and somewhat lower Proceedings printing
costs which cannot be anticipated every
year. In addition, the amount absorbed
by travelling and subsistance allowances in
respect of the mid-year Executive Meeting
will in all probability show a further in-
crease from 1938 onwards.
On this occasion, once again, it is my
ple’|s’mt duty to thank Messrs. R. W. Kane
and J. C. Downey, for their assistance as
mem ers of the finance sub-committee.
r. Kane's interest in the financial affairs
of the Association and his willingness to
be of assistance to m n all umes is pam»

F. ]. W. Ba
R N. Naisby (Welkom).
A H. §ch1ﬁen:\nr (Graaff-Reinet).
] “Joubert (Ermelo).
C. F. Bellingan ¢ Windhoek).
Associate
A. B. McNamara (Komgha).
Technical Associate :
K. V. Psotta (Upington).
»\ssocute Member :
lexander.
The comparative figures of Membership
for the year 1955/56 '\nd 1956/57 :—
1956,

1957/8
Council 11 11
Engineer Members 08 103
Honorary Members 10
Associate Members N.l 33

Associates 4 1
Technical Associates le 1
Nil Kl

Finance :

The Income and Expenditure Account
for year under review, as well as the
Balance Sheet as at 28th February, 1958,
are attached hereto.

st year, T reported that due to the un-
certain effect of a number of factors upon
the finances of the Association, it was im-
possible to indicate with any certainty
what the trend would be over the next
couple of years. One year later, the posi-
tion is considerably clearer, and although
the excess of income over expenditure of
£1,009 reflected in the accounts be&ore
you is greater than should normall
'mtlclpated in the future, I feel conf dem
that the Association is again on a sound
financial footing.  The reasons for this
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cularly

extend, on behalf of ﬂle A«nmamn Appre—
ciation for their continued support.

General :

The year end review has seen the pre-
liminary steps in the formation of the first
two Regional Branches nf the Assciation,
in the Eastern Cape, and Natal respec-
tively, This development is, I feel, particu-
larly important to the extension of the
Association’s activities and it is hoped that
the lead given by the above mentioned
areas will be followed elsewhere.

he Mid-year Executive meeting was
held in Krugersdorp in Nmember and this
opportunity is taken of thanking the Mayor
and Town Council of Krugersdorp for the
hospitalit extended to the Executive Coun-
cil in 19 1957.

(On baalt ok the TAmodlation ppiats:
tion is expressed to the various Sub-Cos
mittees Representatives  on a(her
Committees for their work during the year.

e importance of their work to our organ-
isation cannot be over estimated.

Before concluding my report, T wish to
point out that cenam errors in respect of
years s ared in the report and
accounts as pub ied last year,

Lastly, it is my pleasure to take this
opportunity of thanking you, Mr. Presi-
dent, and all other Memgberﬁ of the Execu-
tive Council for the courtesy and assistance
given to us throughout the past year.

To the Association and al 1p embers we
extend our best wishes for the year 1958/9,

. G. EWING,
for DAVIDSON & EWING (Pty.), Ltd.
6th March, 1958. Secretaries.
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BALANCE SHEET — 28th FEBRUARY, 1958

40 NOLLYIDOSSY

1957 | 1057
[ oo AccomuraTen Fonns: 4114 8 5| 1 PresmENTIAL Bance ¥ 100
3283 Balance at 28th Feb- Nominal Valuation 3
ruary, 1957 81052 5 57 Bmeteren & z
Dr.178|  Add: Excess of Income ALY St R o LAY g
over Expenditure_for S0 Aseast doss Qepiacutian 3
the year ended 25th INVESTMENTS 2605 2 5
February, 1958 1009 1 0 Fixed Deposits and ¢ Account at Build-
2=t waios ing Societies ududmg inte rued
£ DEBTORS ... Y S5 %6
53 Png;xsmbl FOR / PAYMENTS IN AI)V NCE 18 510
% G DERBRON o sit—Davidson & Ewing (l’ly)Ltd 10 0 0
179 Creprrors Casi AT Bank 07 7 2

© 772 1957 CoNvENTION Ru'mz
. sexTATION FEES PAD IN
AbvaNcE

—  INCOME RECEIVED IN ADVANCE

£5109 £4300 011

Davidson & Ewing (Pty.) Ltd.,
J. L. van der WALT, Per R. G. EWING,
lent. Secretaries.

NOTE.—There s a Contingent Liability in respect of unclaimed
expenses’ amounting o’ approximatel

Report of the Aud:(m\ to the Members of the Association of Municipal Electricity Undertakings of Southem Africa :
© have he Association for the vear ended 28th February, 1958 and have
atisfied ourselves of pe e Presidents and Honorary M. e value of £6 were on hand
but not refiected in the books of the Ass 1 that remark in our s 1l
wn up 50 s to exhibit u true and fair e aEhe Asioctation a6 a¢ 26th February, 1955, {acchtog to the ot ok e s
ation and the explanations given to of the Association.
SAVORY & BRINK,

Johannesburg, 7th March, 1958. Aiditors.
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INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 2Sth FEBRUARY, 1958,

1957 1957
12 Audit Fees 1212 0 992 Subscriptions (Councils and
11 Bank Charges 415 other) . 170516 0 2
B DR S Pacded 133 Interest on Fixed Deposits =
i & o 1810 0 and Savings Account 109 3 58
1175 Convention Expenses 115810 1| 958 Subscriptions (Affliates) LI LR0ie
Medals—Past Presidents and — Proceedings—Schedule 309 6
— " Honorary Members 72 8 4 — Sundry Revenue ... . 510 8 3
5 Insurance 630 3
6 Depreciation—Furniture and o
Fittings & 510 0 =
188 Printing and Stationery 12615 5 &
55 Postages and Telegrams 67 5 1 3
600 Secretarial Fees . 600 0 0 5
28 Telephone i 2710 0 :
Executive Committee Ex-
91 pense 170 7 0
15 Subscriptions .. . 150 0
2 Sundry Expenses y 618 0
116 Proceedings g
Cr.178 Excess of Income over Ex-
penditure transferred  to
Accumulated Funds 1009 1 0]

£330512 5
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NIFE BATTERIES

REDDITCH

THE FIRST ALKALINE
ACCUMULATOR
SWITCH TRIPPING AND CLOSING
STATION BATTERIES
NEVERFAYLE EMERGENCY LIGHTING
FARM LIGHTING
PORTABLE LAMPS

NlFE FOR LONG LIFE

AND ECONOMY

Sole Agents

RICE AND DIETHELM LIMITED

260 MARKET STREET

JOHANNESBURG
P.0. Box 930 PHONE 24-6101
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS
OF SOUTHERN AFRICA

SCHEDULE TO THE ACCOUNTS

PROCEEDINGS :
Advertising—Gross i 1,039 10 0
Less: Underprovision for Agents Commission
718 1 18215 7
vamm\ for Agents’ Cmnmmlon 1958 12417 6
906 14
Add : Additional Revenue from 1957 :
Advertising not provided for 73 0 0
979 14 5
Add : Sales 242 0 0
1221 14 5
Less : Cost of Printing 808 9 1 912 8 1
Sales Commission 10319 0
£309 6 4

THE PRESIDENT: I now call upon
Clr. Davies of Springs to propose the
adoption of the Secretaries’ Report.

Clr. L. P. DAVIES (Springs) : Mr, Presi-
dent, and Gentlemen, it gives me much
pleasure to move a vote of thanks to our
secretary for his very fine report on the
activities of our Association during the
past year. The Report is very brief, but
when you sit down and study it you will
appreciate the amount of work that has
been done.

As a councillor who has served on your
Executive now for a number of years, 1
have known your problems and have
watched your methods of tackling them,
and have noted the results. For instance,
last year the expenment nf hnldmg the
Conve at Margate, t
to the Constitution and the various techm-

cal problems that were handled by the
sub-committees.  Our secretary, in my
opinion, has y modest. He has

Teid fotvite to) all @nd/sundry For their

contributions and assistance during the
past year. 1 would like to endorse his
remarks, but also add that the results have
lxcz‘n due to team work of the highest
ler. T am not exaggerating when I say
"nf the highest order.”  Gentlemen, just
consider for a moment, your Executive
members are scattered all over Southern
Africa from Cape Point to the Belgian
ongo, and yet throughout the year the
work has gone on just as if all ‘were in
one town.

Mr. President, we have one individual
to thank. I know from experience that in
any organisation if your Secretary is a
passenger, then God relp the rest of you!

1 want now to pay tribute to Mr, Ewing.
I remember when he started with us in
1956, M_Lhe Pretoria Convention. I think

not hesitate today to say that your Execu-
tive were very wise in their choice. Mr.
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Ewing, in my opinion, is the ideal Secre-
tary, and on your behalf gentlemen, T con-
gratulate him on_his report and for the
results achieved during the past year.

I now formally move the adoption of the
Secretaries’ Reports. (Applause),

THE PRESIDENT:  Thank you Mr.
Davies. Before calling upon Mr. Louw of
East London to second the adoption of the
Reports, I would like to warn representa-
tives of various orgamsanous tha am
going to call upon them to speak or give
their_reports. A e live i e oan
speml it on those items.

I now call upon Mr. Louw to second the
adoption of the Report of the Secretaries
Clr, A. W. LOUW (East London): Mr.
President, Gentlemen, this is the first oppor
tunity that 1 have had uf attending_your
convention, and when t London, I
recilve Gl U dos el agenda for
this Convention, it became very clear to
me that the man responsible for all that
must be a very capable individual. Coming
to this Convention here, seeing all the
arrangements that were made here, reading
the various reports which came through
the Secretary’s office, it was very evident
to me that the As iMion must be compli-
mented in having good official who
attends to his duties so exce]len ly.

To me it is a great pleasure and a pri
lege to be able, on chalf of the Conven-
tion, to say “Thank you” in mumdm[.. the
Report of the Secretaries.

THE PRESIDENT: Thank you Mr.
Louw. I wonder whether Mr. Jack Downey
would like to say something about the

N.C.I. Convention whicl held in
Cape Town last week? As you are pro-
lmhly aware, was resi(\ent
of that Convention which was held last
ymr .lt Mnrg.)te, st before our own Con-
ver

1.. passing T would also mention that
there are a number of flood-lighting instal-
lations in Cape Town that are well worth
seeing.

Mr, J. C. DOWNEY (Springs
you M. Pres lenk, The Convention of the
South National Committee on
Hlumination tnok place last week, and the

Thank
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theme of the convention was floodlighting.
Various lectures were held on the matter,
and, in conformity with the theme, the
local Action Committee worked on the
question of providing practical demonstra-
tions of floodlighting.

To you, Mr. President, we owe a great
debt of gratitude for your co-operation and
assistance to this Committee in providing
floodlighting of numerous buildings; a
bowling green, and a swimming bath.

I would commend a visit by the mem-
bers of the AME.U. to these various
buildings. At Sea Point you have the
Rotunda and this Im]] floodlit by the City
Electricity Department; you have the Sea

oint Swimming Bath and, coming from
town, your Bowling Green on the right
hand side, and in the centre of town a
number of buildings, including Electricity
House, that have been floodli

For those that wish to visit these build-
ings I have a list of them and copies are
available so that you can guide yourself
round the town and visit the floodlighting
of the various buildings.

T would commend you to do so because
most of the smaller towns are anticipating
floodlighting their Civic Centres and it
gives some indications of what can be done
to brighten up a town and civic
at the same time what can be done for
amenities at night in floodlighting bowling
greens and swimming baths.

THE PRESIDENT: Thank you Mr.
Downey.

The Electrical Wiremen and Registra-
tions Boa here is a report, gentlemen,
by the representative on this Board, M.
Bob Kane, our Vice-President.

Perhaps he would be prepared to say a
few words on it

w R. W. KANE (Johannesburg) : Mr.
President and Gentlemen, you all have
mpm of the report, and 1 doubt if yon
want me to enlarge on it at al

1 think it is quite possible that Mr, F, i
Malan the newly appointed Chief Inspector
of Machinery (Factories) may wish to intro-
duce himself to you all and perhaps finish

ff what T have left unsaid.

" Thank you. (Applause),
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REPORT OF ELECTRICAL
WIREMEN'S REGISTRATION
BOARD, 1957

Meetings :

Eleven ordinary meetings and one special
meeting of the Board were held during
1957. Mr. R. N, F. Smit took the chair
for the first three meetings and on his
retirement, Mr, R. K. Frost presided for
the next seven meetings. Mr. S. J.
was appointed Chief Inspector of Machi-
nery (Factories) during the latter part of
the ge.u and was appointed chairman for
the balance of the meetings.

Malan

Amendments :

During May, 1957, certain of the pro-
posed amendments became law and pro-
vided for:

(a) The registration of apprentices who
iceship Act

E ELEKTRISITEL

van SUIDELIKE AFRIKA

Bethal, Brits, Caroline, Christiana,
Ermelo, Louis Trichardt, Middelburg (Tvl),
‘Wolmaranstad, Beaufort West, Burgers-
dorp, Calendon, Ceres, De Aar, Upington,

raaf Reinet, Kuruman, Moorreesburg,
Mossel Bay, Riversdale, Somerset East,
Swellendam, Umtata, Vryburg, Wolseley,
Ladybrand, Odendaalsrus, Parys, Sasol-
burg, Senekal, Ventersburg, Virginia, Wel-
]km':\l. Escourt, Ladysmith, Stanger and Vry-
heid.

Examinations and Registration :

Four written examinations were held
during the year, the number of notifica-
tions issued being 1,823, there were 974
candidates who wrote the examinations and
319 (32:8%) were successful.

There were ten practical examinations
held with 475 entrants of whom 388 (81:7%)
were successful.

In addition lthe Board granted oral ex-

i e ellaty

in terms of the
have passed the qualifying examina-
tions before reaching the age of 20

eptance of Bantu trainees for
pract experit in the areas
controlled by supply authoriti

(c) The issue of certificates of limited
scope.

(d) The issue of provisional certificates
up to the number of four in six
monthly periods and not necessarily
successively.

The right to issue a certificate of limited
scope will enable the Board to give special
consideration to obvious cases of hardship
in the determination of new areas and the
effects of the determination on long estab-
lished wiremen.

It is not anticipated that the balance of
the proposed amendments submitted some
years ago will be submitted by the Depart-
:lr:)(;g. of Labour to the Ministry during

Determination of areas :
No areas were determined during 1957
it would appear that the Department
concerned about i ases of

ardship. However, with the amendments
to the Act reported above, the following
areas were submitted or resubmitted for
determination :

97

e 512 applica-
tions for registration were considered b:
the Board, 490 were accepted and 3§
registration certificates were issued. At the
end of 1957, 6,843 wiremen were regis-
tered.
Notification in terms of Section 17 (2).

In terms of this section the holder of a
certificate must notify the Board yearly of
residential address and whether he con-
inues to practice as a wireman. Failure
to comply with this section is a punishable
offence and certificates are liable to can-
cellation. Only a relatively small percent-
age (approximately 25%) submits the re-
quired notification and it is difficult to
enforce this provision.

‘When the Board considered amendments.
to the Act in 1956 it was decided to re-
commend the deletion of 17(2), In the
meantime, no_steps are being taken to
enforce compliance with this provision of
the Act.

General.
I am indebted to the Board for the

information_provided in this report and
for_permission to submit it to Convention
and in addition I am indeed grateful to
the Assocation for again nominating me as
their representative for a further period

of three years.
R. W. KANE,
Representative.
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THE PRESIDENT :
Kane.

Thank you Mr.

I will now call upon Mr. Hugo, our
representative, on the Coal Allocation Com-
mittee, to say something on coal supplies.

Mr, D, J. HUGO (Pretoria Mr. Presi-
dent 1 have pleasure in formally presenting
the report of the Coal Allocation Com-
mittee. As you see short and to the
poi

Things were critical at times last year
due to_abnormal weather conditions, but
the Railways weathered the storm, and as

ar as your representatives on the Coal
Allm.\tmn Committee know, no Undertak-
ing went short of coal or was in serious
difficulty.

1 take the opportunity again of paying
tribute to the Railways and to the Trans-
vaal and Natal Coal Owners Associations
for the ready assistance we have had from
them at all times. (Applause).

REPORT OF COAL ALLOCATION
COMMITTEE

Over the past twelve months the Coal
Allocation Committee has met monthly in
]o]mnneihurg under the Chairmanship of

Mr. W. J. Lamb. Your Association was
represented at all the meetings. Usually
both your representatives, Messrs. Kane
and Hugo were present. M, Chris Downie,
the official representative of the United
Municipal Executive also attends and looks
after the interests of Municipalities.

Due to abnormal weather conditions the
Railway Administration passed through a
critical period but nevertheless continued
to meet the requirements of Municipal
power stations with very little dislocation.

The Association can be grateful to the
Coal Allocation Commmee the Railway

of
the Coal Owners for d\e valued assistance
and attention Municipalities receive from
these bodies in the matter of coal supplies
for power stations.

D. J. HUGO,

Representative.
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THE PRESIDENT :
Hugo.

Gentlemen, T am very pleased to see that
we have attending the Convention this year
(I have not seen him before at our Con-
cvntmns) the Vice-Chairman and Chairman
Elect of the Transvaal Coal Owners’ Asso-
ciation. I refer to Dr. egan, I am sure
that Dr. Lategan would like to take this
opportunity of his presence at this Can-
vention to say a few words to us about
coal.

Dr. P. N. IATFGA'\J Mr, President,
and Gentlemen, T woul e to congratu
late Mr. Downie on hm elechon as Presi-
dent, and would wish him a very successful
year of office.

Thank you Mr.

1 thank you for the opportunity given
me to express, on behelf of the Trans-
vaal Coal Owners' Association, our deep

eciation of the way in which all your

ricity Undertakings have co-operated
Wil . & et ine your requirements
during the past seven ye

As you know, Mr. Downie, is on the Coal
Allocation Committee. We have learned
to know each other and we, by knowing
each other, have realised the "difficulties
facing both part f there is time, T
would like to say a few words on why we
are supplying the type and grade of coal
ou are receiving today, and why it will
e necessary in future to continue to supply
this size and grading.

During the past seven years, factors such

as transport and availability of various

of coal over which the producer

ad little or no control, brought about a

cumplele chan;,e in the size and grade of

coal which the power stations were used
to burning,

A growing tendency towards an unbal-
anced state of production between con-
sumption and production of small coal
vis-a-vis large coal came to a head in 1951
with the imposition of an embargo on the
export of coal owing to a shortage of rail
transport, meant that even less graded
smalls were available since the availability
of natural arisings in the firm of smalls is
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entirely dependent on the production of
large coal. While the embargo on the
export of coal helped the inland consumer
of large coal, it made the supply of “s
worse, and in order to prevent power
stations closing down, the producer had to
resort to crushing large coal in order to
supplement the meagre availability of
graded “smalls.”

The power stations were then faced with
the problem of burning a product different
in size and grading from what they were
accustomed to burn, a_product which also
differs from the fuel for which their
stokers were designed.  This meant de-
rating their boiler capacity, especially that
of the older types of boiler, and as the
capacity was already inadequate to meet
the growing demand for electricity, those
in charge were placed in a very difficult
position,  However, as necessity is the
mother of invention, proper wetting of
soon proved that the degree to which the
fines and changes in firing techniques
boilers had to be derated was not quite as
serious as was at first thought.

CTRIS ITEITSONDERNEMINGS van SUIDELIKE AFRIKA

On the other hand, while duff coal was
being dumped.
large coal in the face of increased mining
costs as a result of decreased tonnage
ed. Colliery outputs were curtailed
o severe rationing of
coal supply to consumers had to be intro-
duced, and here I must point out that
while some consumers received less than
30% of their irem he power
stations were supplied with their full burn-
g rate.

Fortunately, as a result of the experience
gained in burning crushed coal, the power
stations found that they could burn, instead
of crushed coal, duff in admixture with
peas, a mixture which often has a calorific
value higher than that of the grade of
peas.

This practice has been so successful dur-
ing the past two or three years, that “pea-
duff” mixtures have now become standard
power station fuel. The Collierier no longer
produce graded peas, except in small
quantities to meet the requirements of
smaller municipal generating stations.

STAMCOR

P.0. Box 6107

(PTY.)

now representing

TATE BROS. LTD.

PORTSLADE, SUSSEX, ENGLAND.

Manufacturers of Tate Patented
Light Weight Compressor and
Jointing Equipment Accessories
for Aluminium Overhead Power
Transmission Lines.

153 SMIT STREET,

LTD.

JOHANNESBURG
Telephone 835-2905




Die VERENIS

It may interest the Convention to know
that Municipal Power Station coal require-
ments supplied by the Tmnwaa] Conl
Owners’ Aw«.x.mon, from 195 1957,
increased by 604 inst an mucme of
just under mz over-all in colliery output,
Now this is the point: as the power stations™
requirements, or other users of small coal,
increased by 69%, the collieries output nnly
increased by 13%. This explains why it is
necessary to continue substituting “pea-
duff” mixture for graded peas in the form
of natural arisings.

Once aigain, Mr, President, I thank you
for your co-operation and cnngmml;ne you
on the way you solved the difficulties
which were at one time thought insur-
mountable.

THE PRESIDENT: Thank you Dr.
G

Lategan. ndcmen. coal is something
whicl taken up quite a lot of our
thinking— we pe()pl’z- who have had coal-
powered power stations—over the last

seven years, and it may be that there are
one or two others present who would like
to say something, or ask questions, and
e advantage of Dr. Lategan’s presence,

Are there any people present who would
like to talk on the subject?

Mr. G. ]. MULLER (Bloemfontein) :
Thank you Mr. President for the oppor-
tunity of a few words

First of all T would like to say that we
are extremely satisfied with our Coal Allo-
cation Committee. We have had very little
difficulty. On one occasion we ran short,
but that was entirely our own fault! Tt is
just as well to admit the truth once in a
while.

We still find, however, that the policy
of bulk despatches is causing quite a
burden on our handling costs. One
wonders if there is any prospect in the
immediate future of ironing out despatches
to a more even tenor, or will we still have
to face 60 trucks occasionally, and then
a week with very little. One can imagine
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that your labour costs are somewhat upset
by such despatchse.

The other matter that I have been watch-
ing for some time is the removal of the
levy on road transport.  Is there am
immediate prospect may I ask of the Rail-
ways catching up with the transport? Dr.
Lategan is perhaps not the person to ask,
it should be the Railways but he is so
intimately connected with the question,
that he may know whether there is any
reasonable prospect of expecting this levy
to be abolished as the Railways can cope
with the transport that is now being under-
taken by road transpos

Thank you Mr, President

Mr. W. H. MILTON (In]nnnesbun,)
(Escom). Whilst I said T did not wish to
speak on this subject, Mr. Presndem. after
hearing what Dr. Lategan has said T felt
1 could not remain silent, He has men-
tioned that with the application of wetting
and burning techniques, this question of
de-rating of boilers is not quite as serious
as we had feared. A statement of that
description is, of course acceptable, de-
rating isn’t as serious as we at first feared,
but what we first feared was disaster!
What we are actually faced with is serious
de-rating, and I would like to support our
President in his recommendations to his
Council, that he should increase his boiler
capacity by the addition of boilers to over-

the derating problem arising from
the de-rating of the quality of coal.

S

1 don’t think we can say that that was
a mistake made by our President; it was an
The question of the mix-
tures that we are now called upon to burn
in old boiler plants is still one of a very
serious nature.

I have carried out studies myself, and it
is quite apparent that if we could arrange
for the sorting out of crushed coal into its
pea quantity and duff, it would probably
pay us to dump the duff at the sending
end instead of paying for railage over long
distances on the duff. The improved
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facilities, and improved efficiences, might

pay. The difficulty, of course, is to obtain
a screening plant and to arrange for pay-
ments for the operation of that screening
plant, because it is of no value to any
individual user alone at the present tim:
but as a group it might pay us, especially
as the duff could very probably be con-
sumed in the local and Reef areas, where
puverised fuel stations are being installed,
capable of readily absorbing the duff. I
don’t think we can really discount to negli-
gible proportion this question of de-rating
of old boiler plants.

Insofar as new boiler plants are con-
cerned of course, we can obtain them to
operate quite as efficiently on the new coal
mixtures with a_high content of duff, as
we could the older plants with peas. I
think these are points we should bear in
mind for quite a long time to come.

THE PRESIDENT :  Thank you Mr.
Miltor

T have to confess, gentlemen, that the
proceedings went rather out of joint just
now. Following Mr. Kane's talk on the
Electrical Wiremen'’s chnstmuon B(mrd
1 should have called upon Mr. F.
the Chief Inspector for mene: “(Machi:
Tnery) to say a few wor

T wonder whether Mr. Malan would like
to say something now.

Mr. F. J. MALAN: At this stage, Mr.
Pmudem T would just like to thank you
very much for the opportunity of intro-
ducing myself. Mr. Bobby Kane pointed
out that I was only appointed about six
months ago with the result that T am still
swimming—very hard, as a matter of fact.
So at this stage, I would just like m say

ank you very much indeed.” T have
1o comments at all.

I will answer any questions if there are

an
Thank you very much. (Applause).

THE PRESIDENT: Thank you Mr.
Malan.
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We now come to the appointing of the
Auditors. T suggest that we reappoint the
existing  Auditors, Messrs. Savory and
Brink. (Agreed).

THE CONVENTION ADJOURNED
FOR TEA

On Resuming :
THE PRESIDENT: Gentlemen, we now
come to the paper to be presemcd hy Mr.
B, Evans on behalf of the C: Makers
Assocaition, London, on bber,
Synthetic Rubber and Thermoplastics for
Electric Cables.”

Mr. Evans is a B.S.c. (First Class) from
Birmingham University: he is a Fellow ol
the Royal Institute of Chemistry and of the
Institution of the Rubber Industry of Great
Britain. For the past 15 years he has been
Chief Chemist to the 'Resmn.h Labora-
tories of Messrs, W. T. e is
Chairman of the Rubber md PL\ ic Ci
Research Committee of the Cable Make
Association and a member of the Briti
and Standards Institution Committees con-
cerned with specifications for rubber and
PVC compounds for cables. He is a mem-
ber of the foint CMA British Transport
Commission Committee concerned with
R.ulmy "Signal Cables.  With Mr, Cave he
is a member of the LE.C, Committee con-
cerned with cables for ships

T now have pleasure in calling upon Mr.
B. B. Evans to deliver his paper.

Mr. B. B. EVANS: Mr, President and
Gentlemen, Mr. Cave mentioned yesterday
that this is quite an occasion for us, For
me it is probably even more so, for it is
not often that a chemist has the oppor-
tunity of travelling some 10,000 miles to
address a distinguished gathering of Elec-
trical Engineers. Please do not get alarm-
ed at the thnughl of being addressed by a
Chemist. Some of the species are almost
Bitotin, | st il h forgotten
almost all my chemists Like Mr, Cave,
T have no filns, and as the full paper con-
tains a number of illustrations, T propose
to keep slides to a minimum,
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CABLE

Specifications

"CM.A."

THE SHORTEST SPECIFICATION IN THE WORLD

THESE THREE LETTERS COVER ALL THAT IS BEST IN

CABLE MANUFACTURE

“C M A ! CABLES ARE THE RESULT OF MANY YEARS OF RESEARCH
—~-f¥L.A. AND EXPERIENCE IN ALL PARTS OF THE WORLD

SPECIFY. .-

"C.M.A."”

— AND BE SURE OF HAVING THE BEST —

‘ *

THE SOUTHERN AFRICAN CABLE MAKERS ASSOCIATION

P.O. Box 2258 JOHANNESBURG PHONE 835-4281
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NATURAL RUBBER, SYNTHETIC RUBBER AND
THERMOPLASTICS FOR ELECTRIC CABLES

Presented on behalf of the Cable Makers Association

by
B. B. EVANS, BSc, FRILC, F.LRL
SECTION 1 each material will in due course find its
NERAL B\CKGROL’VD correct place but in the meantime the
For many years e to Word War I Sasin 5 e ud et pepioins
natural robber. had been @  traditional fhe. puopertics BF thed verious systhebic

akice material. However even  yaterials and to indicate the fields in which

ar man-made products were e o pgand 10 ndicate
. ailable and this process was
naturally. speeded up by the War and The man-made products can be divided
rticularly by the loss of Malaya, Itisnow  for practical purposes into rubber and
obvious that & mumber of these lave come  thermoplastic nt purpo
(@ stay and the cable maker (to say nothing  the “rubbe asthose
of the user) 1 often embarrassed by the aterizls which can be convested From
i oF istorilo ayaTable ENDTQBGRE| (HHG 148t Phelclasiic siate by Heatiag,

Fig. 2
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KTRIST

Table 1.
TRADE NAMES & CHEMICAL DESCRIPTION

SYNTHETIC RUBBERS & PLASTICS

TRADE NAMES CHEMICAL DESCRIPTION
NEOPRENE POLYCHLOROPRENE

COPOLYMER OF
BUTYL: RUBEER ISOBUTYLENE & ISOPRENE

SILICONE RUBBER POLYSILOXANE

COPOLYMER OF

™ 5.8.R
882 Toes GAR) BUTADIENE & STYRENE

PVC. POLYVINYLCHLORIDE.
POLYTHENE POLYETHYLENE
PTFE. POLYTETRAFLUOROETHYLENE
Fig. 1. TO SYNTHETIC RUBBER AND PLASTICS

[T

By
RO T sr enm s
TeTALORCETLDE

FTFE BUTYL RUBGER  GR-S RUBEER m&s SUCONE RUBBER NEOPRENE NG
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usually but not necessarily, following ad-
mmnm with sulphur. Those which cannot
o be regarded as ﬂw.umplmm The
mlxh(n nally  sub-divided ~ into
Sl e aid R
types.

man-made rubbers owe their
rubbery nature to the fact that, like natural
rubber they are long chain polymers built
up from single i s iy
However, the monomers which form the
starting point for the synthetics are differ-
ent from the monomer from \xlmh natural
rubber is built in the tree and this accounts
large differences Iu-tm-ru the
natural and synthetic rubbers.

The

ely for the

The present paper is concerned only
with the synthetic rubbe plastics
which have either become ﬁrmlv estab-
lished or are under serious consideration
for cable making purposes. Their trade

TRICITY

UNDERTAKINGS OF SOUTHERN AFRICA
names and chemical description are given
I

in Table

The chemical routes by which these are
obtained are shown diagrammatically in
Fig. 1 which stresses the importance of
petroleum as a starting material.

The monomers are \mmllv nl)nmcd from
the petroleum base by t process
in which complex hwlmc\rlmm are
broken down into simpler ones by being
passed over appropriate catalysts at appro-
priate temperatures.

Before discussing the techmical meris of
natural rubber and t etics it
O s o wlance Tepidly ek U HOiE of
laboratories in which preliminary evalua-
lmn work of this sort ne. Fig. 2 shows

xing and calendering u|mpmenl by
Tacans of which various Gupounds can be
made and calendered into sheet Mlm for
moulding, etc.
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Fig. 3 shows another view
of the same laboratory; on
the left are presses in which
samples in sheet form can be
moulded from either vulcanis-
able rubbers or thermo-
plastics, while on the right is
seen an extruder to which can
model C.V. cur-

be attache
ing tube,

Much work is c:
on the effect of vari
ted h-mpl-m(lln\ o
and plastic d Fig. 4 shows
a Iypu.]l accelerated ageing
oven.

The dlx- of acc
ageing {5 often meastired by
il pmdmmx in ph
sical properties, more parti-
cularly of the rul)!mrs. and
Fig, 5 shows a typical physical
testing laboratory,

When many types of rubber
compound are under mechani-
cal stress and at the same time
subjected s
may develop at right .mgl('\
to the direction of stre
important that for some cal
usages, eg. high voltage, the
compounds shall have high
resistance to this form of
\l(-h-nnr.xlmn Figure
a typical apparat
ing e
various materials and com-
pounds. The ozone is produced by passage
of air through an ozoniser and the concen-
tration can_be adjusted to any desired

rried out

#

6 shows

degree. The actual exposure to ozone is
carried out in the small chamber indicated
Members of the CM.A. do mot rely

entirely on laboratory testing but try to
simulate actual service conditions where
possible. Fig. 7 shows exposure frames
carrying various types of weather resisting
cable which are undergoing prolonged
exposure tests, The mu\plr\ illustrated are

undergoing  exposur combined
action of sunshine .uu] moisture_in the
wettest part of the English Lake District;

ELECTRICITY
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Fig. 4

these are undergoing ex-
India and Australia.

of
Africa,

ites
e in

dupli
pos

In addition to the large amount of evalu-
ation work carried out in the laboratories
of C.M.A. members, Joint Committees have
been formed with nationalised users, such
as the Central Electricity Authority, British
Transport Commission and National Coal
Board and with Government Departments
such as the Ministry of Supply and
Admiralty, through \\lmh properly organ-
ised practical trials of cables made with
promising materials are carried out and
rence will be made to these in Section

el

th
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SECTION 2
TECHNICAL PROPERTIES OF
NATURAL RUBBER, SYNTHETIC
RUBBER AND PLASTI

In this section it is proposed to discuss
results of what are basically laboratory
evaluations carried out by the sort of means
just outlined in Section 1

The sci
rubber have reached an advanced state so
that the limits of the natural
product and by making use of modern
accelerators and antioxygens, it is possible
to design a wide range of compounds with
different amounts of rubber, and, therefore,
different physical and electrical

and technology of natural

within

initial
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but all having equal and high
resistance to oxidation. This, together with
the realisation that high insulation resis-
tance has not the practical importance once
attached to it, means that one can design
various acceptable types of dielectric which
will have adequate electrical and physical

properties,

properties combined with a long life. This
has been dealt with at more length
previous  CM.A. publication ~(Modes
Rubber Cable Technology 1954) and it is
not felt necessary to say more about it at
this stage. The important properties of the
various  synthetic rubbers and _plastics
relative to the properties of natural rubber
compounds are summarised in Fig

This immediately emphasises one impor-
tant point, ie. one cannot say in general
terms that any particular material is better
than natural rubber; improvement in one
property is usually gained at the exp
of another and it is necessary to be specific.
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Fig. 6

The following remarks will amplify this
statement,

2.1 POLYCHLOROPRENE (Neoprene)

Whereas the monomer of natural rubber
e or methyl butadiene

|
CH,

that for neoprene
-H,C-C=CH-CH,-
|
Cl
chlorobutadiene and the product (poly-

chloroprene/p.c.p.) contains about  35%
chemically combined chlorine. Polychloro-

prene must be compounded and vulcanised
same way as natural rubber,

rather
is
ised neoprene com-

in much the
The resulting compounds feel
similar to natural m])]\m ones but a
now generally recog
pounds are better than matural rubber
ones in resistance to fire, oil and weather.
They are not so good as natural rubber in
al properties but nevertheless, as
be clear from Section 3, neoprene
coduiszEnbe adani TR
that neoprene is more resistant to fire
needs a little clarification. The lmnl
criterion by which resistance to fire

Judded i Ui tenderioy o etk cxtingiish
when the source of ignition it
Chlorinated bodies in gener:
course, better than hydrocarbor

electr

owing to
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the fact that when chlorinated bodies are

destroyed they generate hydrochloric acid

which in gaseous form will suppress flame.

However, work carried out by
of the C.M.A. a few years ago showed that
if a different criterion was adopted one
would draw different conclusions, The
particular case to which a brief reference
may be made has been described in some
detail elsewhere. (Cox, Macdonald and
Teasdale, “Proceedings AM.EM.E.” June,
1954, p. 435). Briefly the C.M.A. were
asked to develop a telephone cable which
would operate during and after a fire in
a mine, the criterion being the length of
time for which the cable would continue
to convey speech at red heat. Cables were

members

AFRICA
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made with different materials, e.g.
rubber, glas: rious constructions
several of these had neoprene or p
sheaths, while others had natural mhher
ones. Rather to our initial surprise we
found that those cables which
chlorinated bodies such as neoprene and
pv.c. were used did not convey speech
so long a time as did those
which the chlorinated bodies were absent,
though of course from the point of view of
not spreading a flame those made with the
chlorinated bodies were the best.
seems little doubt that this difference in
the behaviour of the cables arose from the
fact that where chlorinated bodies were
used the decomposition products were

in v

in

There
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GLOVERS PLASTIC CABLES FOR MINES

*  SELF-EXTINGUISHING
Do not propagate flame.
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. ECONOMICAL
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ations available
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conducting while in the case of the natural
rubber the decomposition products were
still substantially of a hydrocarbon nature.
This point is mentioned as a further
illustration of the general principle that
when one talks about one material being
“better” than another the order of merit
may well depend upon the particular
criterion adopted.

Neoprene is more expensive than natural
rubber and neoprene compounds are in

CTRICITY
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general more expensive than natural rubber
compounds of the same type.

BUTYL RUBBER.

Butyl rubber is a copolymer of isobuty-
lene and isoprene containing about 1-4%
of the latter. Polyisobutylene (P.LB.) is
what the chemist calls fully saturated, i.e.
it is very unreactive chemically. One result
of this is that it will not vulcanise and as
it is not nearly so stiff as other thermo-
plastics it is of little use by itself. Therefore

PROPERTIES OF SYNTHETIC RUBBER & THERMOPLASTIC COMPOUNDS

COMPARED WITH NATURAL RUBBER COMPOUNDS
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Fig. 8.
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the object of copolymerising with the
isobutylene a small amount of isoprene,
which you will remember is the monomer
of natural rubber, is to obtain a material
having the potential merits of a very un-
reactive material but to offset the demerits
due to its thermoplasticity.

Butyl rubber is again compounded and
vulcanised in much the same way as
natural rubber though the processing of the
compounds is more troublesome. However,
the vulcanised compound has the inherent
pmpenles of the raw material; thus, being
based on a hydrocarbon the compounds
e electrical properties of the same order

those of natural rubber. These are
(nml)mcd with the low chemical reactivity.
One aspect of this is that Butyl compounds

UNDERTAKINGS OF SOUTHERN AFRICA
are much more resistant to oxidation than
are natural rubber compounds. Figure 9
shows the relative resistance of typical
natural rubber and Butyl rubber com-
pounds to physical deterioration at 100°C.

From a good deal of experimental work
it has been concluded that Butyl dielectrics
are capable of operating indefinitely at
temperatures of the order of 80-85°C. A
second aspect of the low chemical re-
ity is that appropriately formulated
Butyl compounds have much greater
resistance to ozone than have simil
natural rubber compounds. An ‘dditional
feature is that the method of preparation
of the raw Butyl rubber is such that it is
purer than natural rubber and hence |t n

|
FECT OF|STARAGEE IN AIR|AT 100"

RNEE 4 BUIVL RUBBER
S \\ N
& N~
:
2 45 \
‘ t
:

o s 1o 15 I’O

WEEKs AT 100°C

Fig. 9.
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possible to produce Butyl rubber dielectrics
having ver w water absorption. As
Butyl rubber has intentionally such a low
amount of unsaturation it is not possible
to build up the same amount of cross-
linking as occurs during the vulcanisation
of natural rubber. Hence vulcanised Butyl
rubber dielectric compounds do not have
the very elastic and rubbery feel usually
associated with natural rubber and Butyl
compounds_ are in fact less robust than
natural rubber ones, though adequate for
their purpose.

Experience to date on the weathering of
Butyl rubber compounds indicates that
incorrectly formulated compounds are
probably no better than natural rubber
ones, while correctly formulated ones are
appreciably better than those based on
natural rubber, Laboratory tests involving
exposure to ultra-violet light have sug),e\ted
that Butyl compounds are not as good a:
Neoprene compounds but Butyl rubber
has not been available sufficiently long for
a final verdict to be passed on this point.

23 SILICONE RUBBER.
licone rubber is unique in several
Firstly, although it has to be

aspe

compounded and vulcanised in order to
convert it to an elastic material, the actual
materials and technique for dmng this are
quite different from those for natural
rubber. Quite strong chemical oxidising
agents are incorporated in the unvulcanised
silicone rubber compound. This is quite
weak mechanically. It is therefore extruded
on to the conductor and lhe covered
conductor is then usually passed imme-
diately through a vnlcaummS tube whi
gives the product sufficient initial vulca
sation to make it robust enough to with-
stand ~the subsequent manufacturing
operations. If the silicone rubber is
subsequently to be used at high tempera-
tures it is then given an “after v

hme the aforementioned oxidising agent
ises the mates reatment of this
s()rt meted out to natural rubber would,
of course, completely destroy it.

second respect in which silicone rubber is

113

unique is that instead of the backbone of
the chain being composed of carbon-carbon
linkages »C-(,-C- it has the silicone/
oxygen linkage 0-5i-0- similar to
that in qunm and it is this inorganic back-
bone which gives the material its
exceptional resistance to heat.

From a good deal of laboratory work it
has been concluded that silicone rubber
can be used indefinitely at temperatures
of the order of 150°C. and for short penods
up to temperatures of the order of
Another property which follows hum the
fact that silicone rubber is half organic and
half inorganic the fact t when
destroyed by fire it gives rise to scarcely
any carbon formation. The residue left is
very largely pure silica and the cable will
function if not disturbed after a In
fact if two silicone insulated cores are
twisted together and 500 volts applied
between the two, the whole can then be
placed in the hottest part of a Bunsen
flame and the two cables will not break
down even while in the flame itself. One
property which could not have been
obviously forecast from the chemical
nature of silicone rubber is the fact that it
retains its flexibility down to quite low
temperatures of the order of —70°C. These
exceptional properties are combined with
electrical properties of the same order as
those of natural rubber. The cost of silicone
rubber is very much higher than that of
natural rubber.

24 STYRENE/BUTADIENE RUBBER
(s.n R. or GRS).

uly man-made copy of natural rubber
A e tot po]lymemed isoprene.
However the monomer isoprene itself is
relatively expmme Rubbers have been
made in from the somewhat
cheaper but clnsely related butadiene but
the 1002 butadiene rubbers were rather
intractable in the factory and a reasonably
pmdudl propasition was found to be in a

polymer of butadiene and styrene con-
mmmL about 25% of styrene. The polymeri-
sation is carried on in’ water emnhmn and
the final product as normally marketed is
uunmmuut( d  with small *amounts of
organic emulsifying agents which have
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been used as emulsion stabilisers. For most
purposes this does not matter but these
same amounts of emulsifying agents cannot
be tolerated intended for
for such
Ily washe
ntention was
an equivalent

in material

probably to produce merely
of natural rubber, the washing treatment
gives a product which is rather purer than
natural rubber, so that it is possible to

produce from this specially washed
material types of synthetic rubber com-
pound which have lower water absorption
than have natural rubber compounds.
Again the degree of unsaturation is some-
what less with this type of rubber than
with the natural product and in general,
dielectric and sheathing compounds based
on GR-S are somewhat less strong than
similar compounds based on natural rubber,
It cannot be said that this type of syn-
thetic rubber has any outstanding merit
over the natural product. It is to be
regarded basically as a substantial equiva-
lent which may be used as a step in
stabilising or reducing the price of many
ky‘)es of rubber cables depending on the
relative prices of natural and synthetic
rubber.

25 POLYVINYLCHLORIDE (P.V.C.)

It is assumed to be fairly common
knowledge that the p.v.c. polymer itself
is a white powder. P.V.C. compounds are
made by mixing the polymer with
plasticiser(s), stabilisers and Iubricants an

heating the mass by appropriate means,
eg. in internal mixer, for periods of any-
thing from 2 to 10 minutes at temperatures
of the order of 150-170°C. when the whole
mass gells and becomes rubber-like at the
high temperatures. The properties of p.
compounds can be varied at will within
certain limits by the nature and amount of
Plasticiser, As practically all types share
?enai.‘. common properties the object of

properties for voltages up to about 6 kV.
sufficient flexibility for static uses, rather
better, and in some cases much’ better,
resistance to prolonged heat than that of
vulcanised rubber, better resistance to oils,
weather, and chemicals generally, all com”
bined with self-extinguishing properties.
P.V.C. dielectric compounds are normally

orse than rubber in their tendency to
become stiff and brittle at temperatures
round about 0°C. or a little lower.

It has just been stated that p.v.c. com-
pounds have better resistance to weather
than has vulcanised rubber but in fairness
a further comment should be made on the
weather resistance of p.v.c. Field trials
carried out in India and Africa over a
number of years have shown that black
p.v.c. compounds do not show any super-
ficial effects after quite severe exposure.
However, refemncc%ms just been made to
the fact that round about 0°C., or a little
lower, conventional p.v.c. com; will
become quite stiff and brittle; weathering
raises the temperature at which this
happens. This effect will not be of impor-
tance in countries where cold weather is
not experienced but it may be of impor-
tance in countries such as England, Thus
a pv.c. cable may be exposed out of doors
under conditions where movement may
take place due to wind, and after a few
years the “cold crack” temperature of the
compound may have risen to a point where
such movement can cause cracking during
winter months, and this is a point which
has to be watched.

Broadly speaking, there are three types

of piv.c. compound.

251 GENERAL PURPOSE TYPE
MADE WITH MONOMERIC
PLASTICISERS,

These are usually designed to have
adequate properties over the ambient
normall i

special types of d is
to obtain one or 0 loottkble s b
istic, usually at the expense of some other
Properties, The properties common to all

.v.c.  compounds are permittivity of
between 4-0 and 60, power factor between
-0:05 and 011, indicating adequate electrical

in
temporate climates. One may have both
sheathing and dielectric compounds and
sheath compounds are usually rather softer
than dielectric types. What ‘are known as
monomeric plasticisers are used in this
type of compound and if one has two
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compounds_adjacent to each other with
widely differing amounts of plnsuc»ser,
some migration of plasticiser will t
place from the more highly phmclsed
compound to the less plasticised one.

It is for this reason that a v.r. insulated
p.v.c. sheathed cable is not regarded as a
particularly satisfactory type.

252 HARD GRADE TYPE MADE

WITH MONOMERIC

PLASTICISERS.

1f compounds are formulated along the
same lines as the general purpose types,
but with less plasticiser, the so-called hard
grade compounds are obtained. Their
essential %.aﬁeny is that it subjected to

temperatures, e.g. those met
in saldermg, for a short time they show
less tendency to flow than do the general
purpose types, and this is useful for certain
specialised purposes (see Section 3.6.2). The
advantages gained at high tempemmm
are necessarily lost at the low ones because
the general purpose types remain flexible
at lower temperatures than do the hard
grade types.

253 HEAT RESISTING TYPES MADE
WITH POLYMERIC
PLASTICISERS.

If used at temperatures of the order of

to 100°C. general purpose p.v.c. com-
pounds become stiff and horn-like. This is
not due to oxidation as with natural
rubber but to volatilisation of plasticiser.

By replacing the monomeric plasticisers by
polymeric types, which are on- -volatilo, it
is possible to produce types of pwv.c.
mmpnund which relnm their flexibility for
very long periods at temperatures round
ot 0B for quite useful periods
at even higher temperatures. T]lese are
often described as “heat resis
instance this type of compound will remmn
quite flexible after about 40 weeks at
130°C. whereas a convential type will
become quite stiff and horn-like s only
a few days at this temperature,

Migration of polymeric plasticisers is
insignificant compared with that of the
monomeric types.

LE ELEKTRISITEITS
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The polymeric plasticisers are a
leached from the compound less readily by
solvents.

P.V.C. compounds are rather more
expensive than rubber compounds (based
on the present price of raw mbber) and the
“polymeric _plasticised” more.
expensive than the monomeric plasticised
ones.

At temperatures of the order of 100°C.
or above the “heat resisting” types are
softer and more liable to plastic flow than
is the “hard grade” general purpose type
and it is qumaxlt to bear this in mind in
deculmg what is meant by “heat resis-

If, for instance, there is a usage
where the p.v.e. will be required to wit
stand a relatively l"ﬁh temperature IOLd“y
for short periods with a minimum tendenc
to plastic flow, then a “hard grade” general
purpose type will probably be better than
a “heat resistant” type. On the other lx.md
if there is a usage where it
that the p.v.c. shall retain its flexibi {
after relatively long periods at higl
temperatures then clearly the “heat Tesist-
ing” types will be better than the “hard
grade” general purpose. The limitations of
heat resisting p.v.c. compounds should be
appreciated. Firstly their insulation resis-
tance at temperatures of the order of
100°C. is extremely low, and this will
obviously limit their use. Secondly if the
compounds are kept at 100°C. for some
years the polymer itself will decompose;
therefore it must not be assumed that in
“heat resisting” p.v.c. we have a compound
which can be used for each and every
purpose_involving high temperature. The
mhmcal pmpemes and cost of heat
make it somewhat of a
specnl pllrpose material.

2.6 POLYTHENE
26.1 STANDARD GRADES,

Polythene is obtained by the polymerisa-
tion of ethylene at pressures of about 1,500
atmospheres and is now a well established
material. It is a very pure hydrocarbon,

clectrical properties and
resistance to moisture are excellent but it
has no self-extinguishing properties if once
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ignited, but will melt and drip burning
material. In its unpigmented or natural
state polythene is particularly susceptible
to photo-oxidation and is therefore unsuit-
able for exposure to sunlight. This can be
corrected by the addition of about 2% of a
good carbon black and experience to date
indicates that polythene pigmented in this
way has satisfactory resistance to weather-
ing. Physically the material is not unlike a
hard, h|gh melting point wax, being not
quite so robust as rubber. Unlike hntll
rubber and pv.c. and again somewhat
resembling high melting point we as
a relatively sharp softening point at about
100°C. Although, as stated, the electrical
properties of polythene are excellent, it
does suffer deterioration if subjected to
electrical discharges.

Polythene is appreciably more expensive
llnn a rubber compound but this difference
s to some extent offset by the fact that
8 e ot ot tred ik processing
and vulcanisation needed by the latter.

262 EXPANDED POLYTHENE.

Certain organic compounds, usually
very rich in combined nitrogen, decompose
with evolution of gaseous products at
temperatures of 100°C-200°C. which are
the temperature limits within which poly-
thene is extruded. such  organic
compounds are mixed with polythene and
the mixture extruded, one obtains an
expanded polythene in which the cells are
Ton-communicating. extrusion con-
ditions have to be controlled carefully but
if this is done correctly it is possible to
obtain almost an air spaced insulation with
a very low permittivity,

263 FLAME RETARDANT
POLYTHENE.

If chlorinated materials, e.g. chlorinated
paraffin wax, and a material such as

E ELEKTRISITEL
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resultant properties of flame retardant
polythene resemble those of pv.c. How-
ever, it has a lower permittivity (about 3)
than p.v.c. (4-6) and this combined with
self-extinguishing properties makes it an
unusual and relatively low cost material.

264 HIGH DENSITY POLYTHENE.

It has been pointed out that the standard
grades of polythene soften at temperatures
round about 100°C. Attempts have been
made with some degree of success, to raise
the melting point of the product by varying
the conditions under which the ethylene is
polymerised. Whereas the specific gravity
of standard polythene does not exceed 0-93
the modified methods of polymerisation
give a range of types with specific gravities
between 093 to 0-96; hence the term “high
density”. All are improvements over the
standard types in that they are somewhat
tougher at normal temperatures and the
mflenmg point has been raised by some
10-20°C. depending upon the particular
t{pe In one type, sometimes referred to as

the Ziey E!cr kype, the polymerisation is
catalysed by ~aluminium organometallic
compounds and carried out at substantially
atmospheric pressure. This type tends to

contaminated with c;\t.\{ st residues
which to some extent nd\crwly affect the
electrical properties as evidenced by the
fact that whereas the power factor of a
standard polythene is 0:0002 that of the
Ziegler types is of the order of 0:001-0-002.
Contamination with catalyst residues tends
to make this type rather more liable to
oxidation than “is the standard material.
Although the softening point of the
“Non-Ziegler” high density polythene
is some 10° higher than ‘that of the
standard types it is not as high as that of
the Ziegler types, However, as the “Non-
Ziegler” types are not contaminated with
catalyst residues there is no loss

antimony oxide which at high
will react with the chlorinated body, are
mixed with polythene it is possible to
produce compounds which are self-
extinguishing. Naturally, many of the
DProperties normally associated with poly-
thene are sacrificed and many of the

u7

electrical ch and no increased
tendency to oxidation at a given tempera-
ture. Both the Ziegler and Non-Ziegler
types of high density polythene are
coming into production in_Great Britain,

e indicahans are that these t are
likely to be more expensive than the
standard types.
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265 IRRADIATED POLYTHENE.

‘When polythene, either the slandard or
high density type is umdmted by any
form of high eneri;y particle, eg. in a
Van der Graaf accelerator, or high energy
rays, e, from a nuclear or radio active
source, the polythene becomes cross-linked
in much the same way as rubber becomes
cross-linked when it changes from the
thermoplastic to the elastic condition
during vulcanisation. The effect of this
change in polythene is to give a material
which takes on rubber-like properties above
the softening point of the normal type of
material, and if the polythene is suffi-
ciently irradiated it will not melt below its
decomposition point. In all other essential
respects irradiated polythene resembles
normal polythene so that we have a
material which at first sight seems unique
in that it appears to be one which could
be used at temperatures of the order of
150°C. and upwards. Up to the present it
has been found almost impossible to obtain
any practical conditions of use which are
sufficiently oxygen free to prevent oxida-
tion and no means have yet been found of
preventing comparatively rapid oxidation
of irradiated polythene at high tempera-
tures. Thus on the basis of experimental
work it seems likely that the useful life of
irradiated polythene is 3 ours at
100°C._about 1000 hours at 120°C. and
about 500 hours at 140°C,

27 POLYTETRAFLUOROETHYLENE
(PTEF.E)

Chemically speaking p.t£e. is polythene
in which all the hydrogen atoms have
been replaced by fluorine atoms and this
change gives a material which from the
user standpoint is technically outstanding.
It combines all the excellent properties of
polythene with extreme chemical inertness.
It does not oxidise and so far as can be
judged from laboratory tests can be used
indefinitely at temperatures of about 250°C.
Due to the high halogen content it is
self-extinguishing. It does not melt but
smtels nt ns transition temperature of
327° property makes its fabrication
extremely d| icult. Tt cannot be normally

extruded, but has to be compacted round
the conductor, which is then passed slowly
through a tube under pressure and heated
to the transition temperature of pitfe.
when the particles sinter into a substan-
tially homogeneous mass. For applying
thinner wall insulations the process can be
made somewhat less difficult by the use of
a so-called “lubricated polymer”. An alter-
native method of .lpplum; the material is
to lap it as a tape (made from unsintered
lubricated polymer) round the conductor

then heat the covered conductor to

laps coallesce. At temperatures above about
950°C slight decomposition of the
oceurs with evolution of small quanh
of harmful volatile fluorine compounds;
this becomes more serious above the
transition temperature of p.t.fe.

All synthetic work mvn\vmg fluorine is

very expensive and the price of p.tfe. is
of the order of £2 to £5 per Ib. which
naturally makes it a very special purpose
material.

SECTION 3
TECHNICAL USE OF NATURAL
RUBBER, SYNTHETIC RUBBER AND
PLASTICS.

In the il section it is proposed to
discuss ! ractical use made of the
properties outlined in the previous section,
in current cable making practice and usage
in Great Britain. It has been pointed out
that in general special purpose materials
are more expensive than vulcanised rubber.
They are therefore in general use only
where their extra cost can be justified,

:11 NATURAL RUBBER.

Section 2 it was emph d that
sludles TeTe shice et syt ataiory
cable can be made with  compounds
containing quite wide variations in rubber
content and as users quite correctly do not
now attach the importance to very high
insulation resistance that they wsed to,

' lhcre has been no gedt technical difficulty
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pumn;z mto effect the recommendations
the 3 Commonywealth Conference
mmpouml\

nf

that having lower rubber
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contents than those in common use
hitherto be adopted. A new British
Standard catering e i contain

ing not less than 50% nor more than 60%
by volume of rubber compared with the
previous standard of 70-75% and for some
reduction (though smaller) in the ruhher
content of the general purpose sheath i
now in force.

32 POLYCHLOROPRENE (Neoprene,
pep.)

Polychloroprene has now been commer-
cially available for a little over 20 years
and its merits are now widely recognised.
There seems little doubt that its use in
Great Britain would have been greater but
for the fact that it has been a dollar import
and Du Pont’s decision to erect a p.c.p.
plant in Northern Ireland is a most inter-
esting development. As Tal)le m, implies
that the electrical propert f p.c.p. are
in some respects worse o
rubber it may seem surprising that the first
use of p..p. was in dielectrics. However,
during the middle of the late 1930’s a fair
amount of prominence was given to
developing fire resisting dielectrics. The
“longitu ‘method of applying di
trics was t that time in common use and
50 tlm extremely Iuw insulation n-sntmce
of p. Wi
cumpu\lie Hibléstric: (o ¥l tha” finaF
layer was vulcanised |11|)|n'r and the outer

d pp. This

vulean novel con-
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struction introduced by the CM.A. The

dielectric has been recognised in B.S. 883

(Cable and Flexible Cords for Equipment

of Ships) for a good many sears and is

in the new B.S. mentioned

nguishing
v

impl (q)v:nm?lll
illustrated m l'lgvuo l() L(-np,!h of V.R.
core and F.R. core are twisted together
for about 3” and then the remainder of the
lengths separated; the flame from a Bunsen
burner is allowed to impinge on the two
lengths where they are twisted together.
Butlu dielectrics become ignited, but where-
s the V.R. insulation conveys flame along
i length, the F.R. insulation does not.
laving a p.c.p. nmer layer this composite
ielectric_is of course more oil resistant
an an “all ml)ber one and as it seems
likely that its use will overcome troubles
experienced from time to time with the
“all rubber” dielectric due to accidental
but unavoidable contact with lubricating
or fuel oils, the composite dielectric has
been adopted in a mew type of railway
signal cable being standardised by the
British Transport Commission,

For many years outdoor low voltage
cables for connection to rural buildings
have had a standard V.R. dielectric with
a braid and red lead compound finish and
although such cables have given a reason-
ably long life the Central Electricity

Fig. 10.
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Authority are conSIdermg an all purpme
cable having an inner and a
outer covering of pcp. the two \beie

irtually - vulcanised togethcr and thus
:!pproxlmdlmg to an enlarged composite
construction, This is, of course, intended
to take advantage of the extremely good
weather resistance of p.c.p.

The self-extinguishing and oil-resisti

Recognising the shortcomings of V.R.
when exposed to the weather it has not
been possible to recommend the use of
unprotected rubber sheathed cables for
prolonged static use out of doors and for
certain purposes, e.g. farm wiring, attempts
have been made to produce an “all
i mmc by ﬂ]e use of a textile

properties of p.c.p. are also used in what
are known as the Pren and Nypron range
of aircraft cables. In the Pren range t
construction of the single core cable is—

conductor, glass bl olowed by a
relatively thin covering of We then

ave variations of this in which two or
more cores may be laid up, glass braided
and pv.c. lacquered overall, or the lmd
up cores may be sheathed with p.
However, it has been found that p.c.p. is
attacked by modern so-called “ester based”
lubricants and the “Nypren” range has been
developed to overcome this, the essential
feature being that the thickness of p.c.p.
covering over the gl raided core is
reduced by about 5 mxls and replaced by
a5 mil sheath of Nylon,

It is about 20 years since the first
experimental trailing cable having a p.c.p
sheath was made for practical trial in a
mine but the use of p.cp. heavy duty
sheaths for this purpose is now universal,
the reason being of course that if a local
fire starts the cable will not spread the

re as was the case with natural rubber
sheathed cables.

Reference has just been made to the use
of a_ composite’ R/N dielectric by the
British Transport Commission;
naturally being accompanied by
sheath for ty) cable |N=d mndmn
The merits of pep. for this type of
application have, it is believed, been
recognised and applied for some years by
the Snu!h African Railways and Harbour

In the new types of cable now coming
into production for the British Admiralty
(see Section 3.4) metal sheaths have been
abandoned and replaced by pcp. the
object being to save weight while main-
tammg oil and fire resistance,

n a rubber sheath, the
whole wax compounded. While this is an
|mpmvemem over the plain type it is not
as a plain pep. sheathed cable
Sod there s e s Dea s adopt a plain
p.cp. sheathed cable as an “all purpose”
cable for the wiring of farm buildings.

33 BUTYL RUBBER.

Section 2.2 showed that the merits of
Butyl compared with natural T were
improved resistance to heat, ozone and
moisture. The improved heat resistance
may be utilised in two ways. Firstly, it
gives a means of producing a cable having
all the ease of installation merits of a
V.R. cable but suitable fm cnnducmr
temperatures in the region of
even higher for a short life) lor whxcl\ V. R
is Shrabla, Secondly, in the larger
can be used to increase current ratings.
This implies that for a given current rating
a Butyl insulated cable can be smaller
than one insulated with V.R. There is
general agreement among British cable
makers that current ratings for Butyl
insulated cables can be based on conductor
temperatures comparable with those for
varnished cambric cables and although the
prime cost of the former may be higher
installation costs will be lower as there is
no need for special end sealing. Varnished
cambric cables are at present commonly
used for ship wiring but there is every
prospect of lively competition between
varnishied cambric and Butyl in this field.
The use of Butyl rubber insulated cable
for use on ships has been approved by
Lloyds, subject to the dielectric compound
complying with certain performance tests
regarded characteristic for heat and
moisture resisting butyl compounds.

As Butyl rubber compounds are so good
electrically, so resistant to ozone and
capable of operating at temperatures of the
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order of 80- natural that they
should excite interest for w hat, in the
rubber cable field, are regarded as high
voltages, i.e. up to about 15 kV. Laboratory
extended tests have suggested that their life
would be at least that of the traditional
|mprep,nnle(l paper_cable
once again the prime cost wi
the:verall st ot 11T o snight e
lower, again due to the fact that \peuul
end sealing may not be necessary. Limite
quantities of high voltage Butyl mbber
insulated cable have been supplied.

ance of vulcanised rubber to
not sufficient to

The resi
moisture

is
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150°C. there seems every reason for believ-
ing that at these lower temperatures the
silicone rubber cables will last as long as
the ship itself, so rlm the need for replace-
ment will not ari second reason for
their adoption is xh( fact already mentioned
that if the insulation is destroyed by a fire
the xs:x ue will still have some measure
insulating properties and the cable will
mnlinu(' to function temporarily.

In view of the increased temperatures
encountered in_aircraft, particularly near
the engine, and the importance of main-
taining service during a fire, silicone rubber
naturally features in various contructions
of cables used near the engine, usually in

to burying
rubber cables in the ground. As Butyl
rubber compounds can be formulated to
have a very much lower water absorption,
it may well be that the adoption of Butyl
rubber will enable manufacturers to pro-
duce a non-metallic sheathed cable w] ncl\
can be recommended for burial in
gmund Fxle trmli of such cable by a |nmk
CM.A./CE. mittee are in han
while nkher field lm\ls of Butyl insulated
cables in wet situations are going on at
two main line v.\\]w'\y stations under the
supervision of a join .A/B.T.C. com.
mittee.

34 SILICONE RUBBER.

The essential features of silicone rubber
being its very good heat resistance com-
bined with moisture resistance it is natural
that silicone rubber cables have found
applications in situations which are either
permanently or spasmodically hot, i.e. brick
kilns, flues, etc.

In close collaboration with the L\l A
the British Admiralty have deci to
abandon their traditional V.R. msulntul
cables and to change over to silicone
rubber insulated cable for all cables, other
tha\n flexible, in F Ships. The reasons

this are, firstly that temperatures in
in wm of Ilw ship are liable to reach
70-80°C. n higher with the result
that even thc l)es( V.R. formulations
perish and the cables have to be replaced
every 9- In view of the extreme
heat resistance of silicone rubber even at

E"

8

with glass fibres. One such
construction ((‘]nsyl) has a silicone rubber
insulated core followed by a layer of
asbestos and a glass braid which is silicone
varnished. For various reasons this is not
an ideal construction, but recently a better
aircraft cable has been introduced, (Tersil),
having a silicone rubber insulated core,
followed by a composite covering of Tery-
lene and glass.
35 S.B.R. (GR-S).
The present British B.S. 7 specification
allows up to one third of the natural
rubber in general purpose sheaths to be
replaced by GR-S. However, the facts that
(1) it may be possible for compounds based
on GRS to compete economically with
those based on natural rubber, and (2) the
British Government is apparently willing
to allow the import of the synthetic rubber,
have stimulated interest in the material.
Cable makers in the United Kingdom had
good experience with GR-S during the War
years 50 tlm it would not be_a_major

from natural mb\ur to synthetic rubber.

It is mentioned in Section 2 that the
dielectric type of GR-S is a purer form of
rubber than is the natural produ ll
therefore, opens up the possibil
Dl (R - dielachioscmEa s
with lower water absorption than natural
rubber ones and probably cheaper than
Butyl; cables made with a dne]ectnc of this
type are included in the field trials referred
to in Section 3.
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36 PV.C.
361 GENERAL PURPOSE TYPES
(MONOMERIC PLASTICISED)

The use of pv.. insulated and pv.c.
insulated/p. sheathed cables for general
purpose wiring is now so well established
that only passing comment is necessary.
The decision as to whether one uses v.r.
or p.v.c. seems to depend largely on their
relative price at any given time, plus
personal preference of individual users.
Reference has already been made to the
stifening of pv.c. in_cold weather and
some contractors dislike the consequent
difficulty of trimming ends. Other con-
tractors report that when p.v.c. cables are
pulled into conduit there is much more
tendency for them to “bind” on each other
than is the case with the conventional
braided and compounded V.R. though
this can be reduced by appropriate
compound formulation. However the uses
of p.v.c, are extending in other directions.
Thus it is recognised that compounded
textiles are not fundamentally resistant to
moisture and there is a trend to replace
compounded boddings and servings under
and over armour with p.v.c. on account of
the greater moisture resistance. When used
in this way sheathing t{){;es of compound
are preferred for the bedding as being
softer and dielectric types as the serving
over armour as being harder and therefore
more resistant to damage. Extruded pv.c.
sheaths are also finding favour as anti-
corrosion sheathed
cables,

sheaths over metal

or many years it has been the custom,
where overhead power cables cross Post
Office telephone lines, to insist that the
power cables shall have sufficient electrical
protection to_avoid electrification of the
ost Office telephone lines during momen-
tary contact such as might occur if an
overhead line breaks. Hitherto this pro-
tection has taken the form of impregnated
Ppaper tapes, cotton lapping and a_braid
saturated with red lead compound, but
this complete covering has now been
changed to p.v.c. it being specified that for
voltages up to 660 the minimum thickness
at any point shall be 30 mils while up to

11 kV, the minimum thickness at any point
shall be 60 mils. It should be re-emphasized
that these thicknesses are regarded as
being sufficient to give the momentary
protection and are not accepted as being
any guide to the thicknesses for continuous
operation at these voltages. In view of the
electrical properties (Section 2.5) a common
view in Great Britain is that p.v.c. may not
be the most suitable insulation for voltages
above about 6 kV.

Serious thought is being given to the use
of p.v.c. insulated armoured cables for low
voltage power cables as alternative to the
present type of impregnated paper lead
sheathed “types. Practical trials under a
joint CMA./CEA, Committee are i
hand to evaluate pv.c. as a material,
though other considerations may well
decide the issue (Section 4),

362 HARD GRADE (MONOMERIC
PLASTICISERS).

The essential feature of this type com-
pared with the general purpose type is
that if it is heated for a short time at a
high temperature, it shows less deforma-
tion. It was thercfore developed specially
for use on Post Office communication cables
with the object of providing a compound
with less tendency to flow away from the
conductor if accidentally touched with a
soldering iron during jointing in a crowded
telephone cable terminal box. It has now
been included as a special type of com-
pound in B.S, 2746

363 HEAT RESISTING (POLYMERIC
PLASTICISED TYPES).

These types are used where retention of
flexibility for relatively long periods at
temperatures of the order of 80-130°C. are
important, It so happens that the poly-
meric plasticisers used are not so readily
leached out of compounds by solvents as
are the monomeric types. One obvious
type of usage therefore is for coil end
flexibles, i.e. flexible leads from motors,
which are attached to the windings and
required to withstand the high tempera-
ture impregnation process given to the
motor windings. Other types of use where
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mere order number”
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their extra cost would, in theory, be
justified are for electric blankets, wash
ilers, etc.

Unlike monomeric plasticisers these poly-
ester plasticisers do not migrate to any
important extent. Hence their use in so-
called “non-poisoniny » sheaths which
are required over cores for some
types of usage.

P.V.C. compounds share many of the
properties of p.c.p. compounds and it is not
surprising that much thought is being given
to the development of cables similar to the
Pren or Nypren types but using p.v.c.
instead of p.c.p. Such types (Nyvin) would
have a thin nylon gt pav.c.
which would prevent loss of plasticiser
from (say) a hard grade compound made
with a monomeric plasticer. At tempera-
tures of the order of 90-100°C. such a
compound_would show less flow  than
would a ‘] isti

%yﬂlene

=
53

aircraft cables being used, these should be
made with a conventional “hard grade”
compound or with a “heat misling" grade.
The merits of bare p.v.c. bare p.c.p.
for connection to rural l)mldmg\ have
been cmwlderrd hy a joint CMA/CEA.
LA

is for p.c.p. (Seclmn owing to the fact
that a rise in cold crack temperature which
will oceur with p.v.c. may become impor-
tant in cold weather ( n 2

37 POLYTHENE.

371 STANDARD GRADES.

The use of polythene for high frequency
cables is well established and does not
require any further comment. Over the
past few years it has been used quite
extensively for low voltage wiring types of
cable. At one time there was some semi-
technical propaganda on the general theme
that the electrical properties of polythene
were so much better than those of v.r. and
p.v.c. that the dielectric thickness on low
voltage house wiring cables could be very
much reduced. However this sort of talk
ignored the basic fact that thicknesses of
insulation, whether of rubber, pv.c. or

polythene, adopted for low voltage wiring

cables are not determined by the electrical
properties of the material but by the thick-
nesses which are necessary to ‘enable the

a
es in the factory followed by
ally rougher handling  during
installation, and still retain a good margin
of safety. As polythene is if any!hmg rather
less robust !ﬁn \. i . the radial
!hlcknesses of i

1557 for polythene

ing cables the thick-
nesses adopted were mlher less than (hoxe

B.S. 2004 and B.S. 7 for p.v.c. and v.

il respectively. The el slctiios]
and moisture resisting properties of poly-
thene naturally suggest its use for buried
cables and polythene insulated cables are
undergoing field trials along with similar
ables made with butyl rubber (3.3), GR-S
(35) and pv.c (36),

The excellent electrical properties and
moisture resistance of polythene naturally
indicates a use for high voltages and cables
for voltages up to and including 11 kV.
made with polythene dielectrics have been
proposed, the radial thicknesses of dielec-
tric being rather less than those for the
traditional paper impregnated cable. It was
mentioned in Section 2 that in spite of the
excellent electrical properties of polythene
the material was readily deteriorated under
the influence of electrical discharge. There-
fore in the manufacture of high voltage
polythene cables great care has to be taken
to ensure that the dielectric is void free.
Reference has already been made to
troubles arising from the comparatively low
temperature at which polythene softens,
ie. not very much above 100°C. and this
a bearing on the behaviour of polythene
insulated cable under short circuit or
overload conditions.

372 EXPANDED POLYTHENE.

Expanded polythene is essentially a
special low permittivity dielectric and its
main use is for television down leads.
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873 FLAME RETARDANT
POLYTHENE.

In general and as indicated in Section
263 flame retardant polythene has no
particular advantage over p.v.c. However
it is somewhat unusual by reason of the
fact that it is a self-extinguishing dielectric
with a relatively low permittivity. This
combination of properties makes it of
interest for neon sign cables and B.S. 559
recognises the compound as an approved
dielectric for this purpose.

374 HIGH DENSITY POLYTHENE
As the high density polythenes are in
general slightly  higher rnelrm];
versions of the standard samples
should in theory be suitable for all pur-
poses for which the standard grades are
used but should be somewhat safer in that
they will not melt so readily under overload
conditions, Work so far has indicated that
the production of void free dielectrics with
these types of polythene is rather more
troublesome than with the standard types.

375 IRRADIATED POLYTHENE
Irradiated po]yt]wne does not melt but
becomes elastic at high temperatures and,
therefore, certainly overcomes any short-
comings of the stang grades due to
their relatively low melting points. Thus
a wire insulated with irradiated polythene
can be soldered without meﬁmg the
dielectric, whereas normal polythene will
melt. Then it might seem that irradiated
polythene would prove a serious competitor
to impregnated paper, as unlike the non-
irradiated standard types it will not melt
at temperatures of the order of 120°C. In
practice it would not be possible to exclude
oxygen sufficiently to prevent oxidation of
the material at this temperature and until
suitable anti-oxidants have been found
which are capable of giving protection for
long periods at temperatures of this order,
the practical advantages of irradiated

polythene, leading to large scale use,
appear to be rather H)mblem'ltlcnl How-
ever, irradiated polythene is a new

material an

it is probably unwise to be
dogmatic.
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38 PTFE.

In view of the fact that p.tfe. costs
between £2-£5 per lb., has a specific
Eravity: ofiaonE ob aiid i mott dUboal
to fabricate, it will be understood that it
must be regarded from the cable makm%
and usage standpoints as a very special
purpose material. Nevertheless tempera-
tures are encountered particularly near the
engine in modern aircraft which require a
material haying at least the technical
meertxes of ptfe Certain quantities of

extruded cable have been made for
B stiees o et ey e
showed some defects, improved cables are
now available. In addition to (he use of
pthe. for heat resistance, it i as an
insulation on cables in rcumsknnces
where resistance to a wide range o
chemicals is important.

SECTION 4
PLASTICS VERSUS IMPREGNATED
PAPER.

Finally a comment may be made on the
p{)sslblhky, as seen today, of some of the
newer materials such as Butyl rubber,
p.v.c. and polythene replacing impregnated
paper for Dot miins cablis ke present
10 serious thought is in general being given
to their use above about 11 kV. Reference
has been made to the co-operative C.EA./
CM.A. trials on non-metallic sheathed
cables made with these materials; the basic
object of these trials is to see whether the
materials have sufficiently good moisture
resistance. Even if this proves to be so
no-one expects to get better results than
are obtained with :mpregnared per lead
sheathed cables and the rubber like
materials are of practical interest only i
they give cheaper cable or an overall
cheaper installation. None will do this
unless the lead sheath can be omitted.
Even without a lead sheath a pwv.c.
armoured cable is the only type that would
appear to offer the possibility of competing
economically with impregnated paper lead
sheathed cable, but as already indicated in
Section 83,61 there is a body of opinion
which inclines to the view that technically
and economically py.c. is not: very
attractive for voltage above about 6 kV.

This body of opinion holds that above
6 kV. polythene or Butyl rubber is the




ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

more logical choice. Compared with an
impregnated paper lead sheathed cable a
polythene insulated and sheathed cable is
slightly cheaper only in small conductor
sizes, with a Butyl rubber insulated p.cp.
sheathed type noticeably more costly on
the whole range of sizes.

The
ble:

design of plastic or rubber insulated
s as alternatives to impregnated paper
ilated, lead sheathed cables for direct
burial in the ground will of course be
conditioned to some extent by the regula-
tions in force at any given time. At the
present time the regulations in Great

itain permit low voltage non-metallic
sheathed cables to be buried direct in the
ground providing they are armoured. It is
understood that in the supply industry the
phrase ‘low voltage’ in this context is being
interpreted as embracing voltages up to
650 volts. Since the possibility of using
pv.c. cables underground in Great Britain
is still the subject of extensive study
between the CM.A. and the C.EA. it
would be unwise to predict the outcome at
this stage. It seems likely that the problem
will be resolved in terms of comparative
installed system costs, the hope of the
Supply Authorities being that in view of
the large amount of cable jointing involved
in supplying electricity to housing estates
it will be possible, quite apart from cable
cost, to effect economics in the total cost
of the installed joint.

5

SECTION 5
TRENDS IN SPECIFICATIONS.

All dielectric and sheathing compounds
widely used in Great Britain are controlled

y specifications, usually British Standards,
and a comment on trends in specifications
may be of interest.

Specifications can be of two general
types. The first type consists essentially of
two sections. In the first section a particular
type of compound is defined by general
composition clauses; the second section
consists of specified tests and minimum
performance requirements; these do not
necessarily bear any direct relation to
service conditions, their main function
being to ensure that the specified type of

B
2

compound has been used and properly
manufactured. The second type of specifi-
cation consists only of performance tests
and - requirements so framed that any
“rubber” dielectric or sheath meeting the
combination of requirements must neces-
sarily be of satisfactory quality.

Hitherto, British specifications have been
of the first type, The latest British specifi-
cation is really a blend of both types as it
controls the general purpose v.r. and fire
resisting dielectrics by the first type of
specification while using the second type
for controlling the ozone resisting dielectric.
While the first type of specification proved
reasonably satisfactory so long as there was
only one basic raw material available, i.e.
natural rubber, it has proved restrictive
and  somewl] cumbersome  with the
advent of additional suitable materials such
as the various types of synthetic rubber,
and the C.M.A. is at present carrying out
a large programme of experimental work
with the object of framing a specification
based purely on performance tests and
requirements which will ensure a techni-
cally sound product while allowing the use
of natural or synthetic rubber depending
on variations in price and supply position.
The British specification for p.v.c. com-
pounds (BSS. 2746) approxim:
closely to the second type of
mentioned above.

ates very
specification

The foregoing paper has ‘outlined the
types of synthetic rubbers and plastics now
available for cable making purposes and
the means whereby they are evaluated
within the C.M.A. not only by laborator
tests but in carefully organised field trials
with the co-operation of suitable users, It
is evident that there are groups of materials
better than natural rubber in various
respects, e.g. resistance to weather, self-
extinguishing properties, heat resistance,
moisture resistance, there is usuall
more than one material in each group. All
the materials described are in use to
varying degrees; in the foreseeable future
the various materials in each group will
compete with each other and the ascen-
dancy of one over another will in the end
be determined by alance between
technical properties and price.
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THE PRESIDENT :
much, Mr. Evans.

Thank you very

I now call upon Mr. A. R. Sibson of
Bulawayo, to propose a vote of thanks for
Mr. Evans's paper.

Mr. A. R. SIBSON (Bulawayo): M.
President, Gentlemen, it is with very great
pleasure indeed that I rise to propose a
vote of thanks to Mr. Evans for his very
excellent paper.

The Association is very much in Mr.
Evans' debt, and it is always a pleasure
to us to welcome visitors, and particularly
visitors so knowledgeable as he. When we
add to that that our speaker has travelled
some 6,000 miles to get here, and will have
to travel a similar distance to get home, it
is eusy to imagine the debt which we owe
him.

The paper itself has been of tremendous
value and will add materially to our pro-
ceedings. It contains a mass of information
regarding developments of very recent
origin all in one place, which, as far as
T kow is nowhere else'so readily accessi-

.

1 suppose it is one of the compensations
of the tragedy of war that so many techni-
cal developments arise, and I think that a
large proportion of the materials which
we have been hearing about this morning
would possibly not have been anywhere
near so advanced as they are if it were
not for the recent war with the military
competition so introduced.

As far as the use of thermoplastics in
this country is concerned I suppose that
PVC, polythene and neoprene are the three
with which more of us are familiar. PVC
in particular, as the speaker said, has come
into very common us, and there is no doubt
that we in Africa can endorse what he says
about the importance of colour, We our-
selves have found, without any doubt at

I, that the black colour is by far the most
lasting,

I am glad that the speaker referred to
the possibility of a British Standards Speci-
fication arising in the near future. There
are standard specifications for the PVC
material itself, but we have not as yet any
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ndards for the finished product,
s will of course no doubt be an
advantage when it can be obtained. I shall
have a little more to say about the use of
PVC for overhead ice connections
tomorrow when discussing the paper by
r. Wood.

Turning for a moment to polythene: this
material with its considerably improved di-
electric qualities, is an attractive material
for multi-core protective circuits, particu-
larly when associated with long pilot
cables, where it is possible for quite high
transients to develop. Up to the moment,
however, we have had some difficulty in
obtaining polythene multi-cores with suit-
able identification marks on the cores. The
question of colour is no doubt a chemical
matter, but I do hope that, if it has not so
far been done, it will not be long before we
can obtain polythene cable with some sort
of core identification.

A very brief reference at the end of the
paper is made to the question of jointing,
and here is one of the areas of activi
where the themo-plastic is proving so
valuable, and T think the time is coming
when we shall be using more and more
of these materials as di-electrics in joints.
With all the advantages that they give a
uniformity of jointing procedure by the
employment of techniques that can be
easily understood, and actually carried out
by people of far less skill than has been
customary with the orthodox type of joint-
ing, a matter which, in this country, is most
important,

Now, Mr. President, I won't keep you
any longer but repeat again how very
grateful we are to Mr. Evans for this
remarkably fine paper, and for the great
contribution that it will make to our pro-
ceedings. (Applause).

THE PRESIDENT: Thank you Mr.
Sibson.

I now call upon Mr. Simpson of Durban
to second the vote of thanks.
Mr. R, M. O. SIMPSON (Durban) : Mr.
vans, Mr, President, and gentlemen, it
gives me very great pleasure indeed to
second the vote of thanks to Mr. Evans
so very ably proposed by Mr. Sibson, for
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his very instructive and useful paper. To-

we hear much about plastic cable, and
paper will be of great interest, and
0 of very great benefit to us all, in show-
mg how careful one must be in the selec-
tion of the type of plastic you must use in
each particular case.

I know that the economics is_probably
the most important factor, but this paper
certainly high-lights other points, and gives

s a very wide source of information
to the "character of the various
materials used. I a litte di
when we see how much reliance is b
placed today on our world resources of
petroleum, tl {m raw material is constantly
coming to the fore for so many purposes,
and we rightly get a little worried as to
whether there will be enongh available
for all the purposes to which we are
putting it,

Mr. Sibson has covered many of the
more important points one would like to
raie in thanking a speaker for 2 paper of

ch a standard, so T will ¢ remarks
short as I know the time is Ilmx!ed this

morning, and just raise one or two points
that T would like to know more about and
T hope that I will again have the chance
of ﬁmher questions at discussion time to-
morr

The- re is a fair amount of plastic being
used in the higher voltage range of cables,
up to 11 Kv, on the Continent, PVC appar-
ently being the most suitable, nmlnhly
because it is the most suitable one in the
economic range, but it would be interesting
to know what the impulse characteristics,
and also the short-circuit characteristics,
of that cable are like in relation to the
Paper cable. It is one aspect that is getting
more and more important in our systems
as the short-circuit level is rising.

The other points T must leave till dis-
cussion time tomorrow, but I would again
like to thank Mr. Evans very much for this
most useful contribution to papers. pre-
sented to this A:snmum\ will be
welcomed by everybody as it glvﬁ us a
guide as to the trend of e\venn regarding
thermoplasties and artificial rubbers that
are becoming available to us, and will be

131

of great value, It gives me great pleasure
therefore in seconding the vote of thanks
to Mr. Evans for his interesting paper.

THE PRESIDENT: Thank you Mr.
Simpson.

Gentlemen it is now 12 o'clock and as
we haven't much time, I shall have to bring
the meeting to a close.

1 would like to say that both Mr. Cave’s

and Mr, Evans' papers will be open for
dis ion—and I hope to give quite a lot
of time to the discussion and the questions
—some time tomorrow. Wil you please
show your appreciation for the interesting
paper by Mr. Evans. (Applause).

Thank you Gentlemen.
CONVENTION ADJOURNED

On Resuming at 8.30 pm. :

THE PRESIDENT: Gentlemen, the
sooner we get on with the Members' Forum
the better, and tonight it is over to Jimmy
Mitchell,

Mr. MITCHELL — The Quiz-Master :
Good evening ladies and gentlemen. This
is the first time I think that we have ever
had anything of this nature in lhe evening,
and 1 think, although everybody is mot
here, that it is quite a good turnout and
possibly could be popular in the future.

I unfortunately have worn out my yellow
waistcoat. I brought along a yellow pull-
over but found it too hot, so T am

FouTl st hayi o watklitba ic)ohis by
face! 3

T was going to suggest this
you do not address the Qui:
is such a long item, and it takes M
twice as lnng m type “Mr. Qui:
Chairman” so T snggesl

it embers” Forum, you

Ad(lre“ the Chair as such,

I am not going to take the questions in
order, and the first one I am going to put
—and I am going to put it for our Presi-
dent, because he has had plenty of work
to do and he actually posed it, is Question
No. 17 and it is one of the two which were
given to you in the Supplementary Agenda,
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nmm , I am a little puzzled
an the panel define the term
15 expect Mr. Kane to answer
that question, but it appeared to me he
complicated it all the more. This argu-
ment has cropped up on a number of
occasions, and perhaps Cape Town could
clarify the matter. Are they referring to
sets in tubing or are they referring to bends
or half normal bends?” As I read this T
would term it a bend, or a half normal
bend, as distinct from a set in a conduit.

Thank you Mr. Chairman.

THE CHAIRMAN : Anylmdv else want
to win the sixteen dollar prize!

Well T must thank the two members
who made a reply. As far as I am con-
L‘cme(l tl\crc are various types of bends.
They “b hich you go on at
hend\ you_get” after a
dnve There is also the “bend” referred to
in these regulations. But it always reminds
me of the Air Force Officer up in the
Middle East who had on the outside of
his tent a notice advertising * H1rp|c and
When he was asked why he said he was
“clean round the hena (Laughter).

Anyway, 1 have actually been primed

with llw answers, so this is—I won't s:
the official answer, semi-offici I
answer to the question.
Bend is taken to be a maximum deflec-
tion of 90° from the straight conforming
with SABS. 162 (1951) Screwed Steel
Conduit.”

Oby v.nmly you haven't read your own
standards.

Bend is not defined in the South African
Wiring Regulations but it is defined in the
mrraspnndmg LEE. Regulation No. 218.
The 90° Terminal Bend in a Conduit run
must hL counted as one of the two bends
allowed under Section 401(1).  Section
401(1) is a condition which permits of easy
drawing in of VIR and PVC cables into
conduit, but this section must also be used
in conjunction with Table 11(a) and 11(b),
(‘cl!eml Capacity of Conduits” and
SABS, 150 and 168 for VIR and PVC

but a

1])18

d()nt know who wins the prize for
that on
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It is as follows :—
Question posed by Mr. C. G. Downie of
Cape Town.

for the Wiring of Premises

on) states i—

“Draw-in Imxe\ s]ml[ be placed after
every secon

(1) Can the Pnnel deﬁne the term “bend”
in respect of degrees of change of
direction?

(2) When ‘ulhenng to the requirements
of Section 401(1) is it permissible to
ignore ihe 90° terminal bends in a
conduit run?

(3) How exactly do members of the
Panel interpret the requirements of
Section 401(1)?

Mr. R. W. KANE (]uh.\nnesbmg) Ia
curious to know, first of all, why such a
query lms arisen, p.\rhcularly from Cape
Toy s I am under the impression that
the :ecmul edition of the Regulations has
never been accepted by Cape Town. The
first edition has been promulgated from
about, T should imagine 1942, and exactly
the same regulation appears in the first
edition. T wonder what Cape Town them-
selves have done these last 16 vears in
interpreting this Regulation.

I should imagine, but I frankly don't

know, that the Regulation is a rather
peculiar one. I think it has been applied
in a common sense manner insofar as 1

should say a bend is anything 90° or more
acute, and you can visualse certain occa-
sions where one bend in several lengths of
conduit would be more than enough when
you're pulling mmlucmrs through conduit;
on the other hand t ends in a very
‘har( length, in fact ihre(- bends in a very
short length might be quite a simple wir-
"‘FZ pro
1 wuuld rather Cape Town told us what
they have been doing these last 16 years.
Mr. J. DOWNEY (Springs): Mr. Chair-
an, alias Quiz- ‘vl.)sler you accused me
this morning of not properly dressed
As the ex-Quiz- valer, Mr Chairman, let
remind you that you are not properly
dressed tonight!
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1 would like to make a comment at this
stage. You will notice if you look through
the questions, and who has put these ques-
tions, that I feel all the rest of the members
of the Association, other than Mr, Harry
Turner of Umtali and all the members of
the Executive, are to be congratulated on
having such wonderful Undertakings that
they have no problems to put!

T now turn to Question 16, which is also
on the Supplementary Agenda, put by Mr.
Giles, and I shall ask him to put the ques-
tion as he put it on the Agenda.

Question posed by Mr. Giles of East
London :

A 25 horse-power three-phase motor,
automatically controlled, driving a com.
pressor for a butcher’s chill room burnt
out owing to the blowing of a single fuse
in the Supply Authority's three-phase
service fused in each of the three phases,

The butcher claimed a mew motor
because of deficiency of supply. The
Supply Authority said the butcher should
have

itted protection against single phas-
ing. Who was right?

Mr, P. A. GILES (East London): This
question of single phasing is of course what
one may call a hardy annual. Every time
the load on the system increases to such
an extent that the voltage drops there is a
possibility of single phasing occurring.

The normal attitude of the Supply
Authority is, “Let the buyer beware”
which, T understand, is the legal stand-
point in all these matters. We Electricity
Undertakings are selling a dangerous com-
modity, and it is liable to burn out a
motor, but the consumer should really pro-
tect himself against that ili
fitting proper protection.

If he were buying water, which is also
a substance which flows through pipes,
and he left the cistern incorrectly adjusted
and the water flowed through the bath-
room, the house, and upset the carpets, T
have not yet heard of a claim being made
on the Municipality because his water
supply caused the damage. But if by any
chance the refrigerator motor burns out,
then the Municipality, presumably, is liable
for this.  Actually when the water or
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electricity passes through the meter it is
1o longer Council property.

I feel that the gentleman who raised this
query with me, and endeavoured to get the
cost of a new motor from the Municipality,
thought he was on a very easy wicket, but
he didn’t get very far with his argument.

So I feel that in these cases the consumer
has no redress, but on the other hand I am
not qute certain. There may be other
consumers at the convention here who feel
that that argument is somewhat of a dicta-
torial attitude to take up, and that some-
thing ought to be done about easing the
situation,

Many years ago, East London, under the
Cape Ordinance, the Council entrenched
its position by obtaini

ing the Administra-
tor’s consent to a Regulation which states
that the Council shall not be liable for any
loss or damage, direct or consequential, or
arising from the cessation or deficiency of
the supply resulting from strikes, break-

jowns and so on (1 am particularly careful
about East London at the moment Mr.
Chairman) whether or not the cause can
be attributable to the act or the omission
of any servant or agent of the Council. So
in this way the responsibility of the Council
is clearly set out, and the consumer must
protect himself against his apparatus being
damaged consequent upon any stoppage or
deficiency of the electricity supply. That
has been the position in East London since
19

I also understand that our Transvaal
friends take the same attitude, because
whenever a consumer installs a three phase
motor they are very careful to send along
a letter warning him that fuses do not give
protection against single phasing, and may
even produce single phasing through the
blowing of one fuse, due to ageing or any
other cause. I don’t suppose the fuse bald-
headed in the process, Mr. Chairman, but

its vitality. (Laughter).
e Transvaal people feel that

d rellsble protection is
provided by circuit breakers or cut-outs,
with thermal over-current releases and so
on. There again the consumer 0 pro-
tect himself.
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Have I to give an answer to this Mr.
Chairman!

THE CHAIRMAN: I was coming to
that Mr. Giles. You are asking the ques-
tion, not answering it!

Mr, P. A. GILES (East London): The
question I want to ask, Mr. Chairman.
whether the consumer or the Council is
responsible. 1 am trying to make a plea
for the Council. Am T allowed to do that?

THE CHAIRMAN: You can make a
plea for any body you like, but please
ASK the question and don’t ANSWER it.

Mr, P, A. GILES (East London) : Must
I read the question again? The consumer
says the Council are responsible when
single-phasing occurs, and the Council say
the consumer is responsible. Is somebod:
going to argue the case for the consumer’

THE CHAIRMAN : Somebody is going
to answer your question as to who was
right,

Mr. P, A. GILES (East London): T am
very pleased to know that Mr. Chairman.
[ shall be very pleased to know who was
right,

THE CHAIRMAN: Thank you Mr.
Giles. Now the answers to Mr. Giles” qu

tion. M. Milton’s got it!
Mr. W. H. MILTON (ESCOM, Johan-
neshurg S a problem which has

faced ESCOM from time to time and in
connection with which very senior legal
advice was sought, and it is very clear that
legally the consumer has no right of re-
covery from the supply authority. It is a
risk which is associated with the supply of
electricity.  In spite of that, however,
ESCOM "has pointed out in its conditions
of supply the risk of single phasing, and
advises all its consumers that they should
Protect themselves should they so desire.
a consumer fails to do so it is as

he has considered the cost of protection
not worth the avoidance of the risk that is
rm.  In other words, the insurance
Premium is too high, but there is no ques-
tion of the supply authority being respon-
sible for damage due to single phasing.

W. KANE (Johannesburg) :
e to cross swords with Mr. Milton.

Mr. R,
would |
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Don’t misunderstand me. T do agree that
responsible, provided the
bye-laws or regulations cover him, but T
wondering whether ESCOM have any
such personnel as installation inspectors,
and whether, in passing an installation,
they are so extremely careful in checking
on such protection, and whether the
authority finally would not be responsible
if they had accepted an installation which
was not strictly according to their own
bye-laws.

Mr. W. H. MILTON (ESCOM, Johan-
nesburg) : T thought I was quite specific
in my reply, which was that legally there
is no responsibility whatsoever attaching
to the supply authority. As regards the
inspection, T would like to point out to Mr.
Kane, and all those present, that the pass-
ing of an installation by an inspector does
notinvolve the municipality or supply
authority in any responsibility for any
defect which may later be found in that
same installation.  The object of inspection
is to determine, to the best of their ability,
whether or not the supply authority con-
siders the installation safe before it is con-
nected to the mains, 1 am dealing now
with the laws of the Union of South Africa.
T don’t know whether Rhodesia is in the
same position, but that is the law in the
Union.

The responsibility in common law rests
entirely with the consumer to see that he
protects himself against any ris i
Te may run when he decides to make use
of electricity.

The only aspect of damage in respect of
which the responsibility is thrown upon
the supply authority is leakage. That is
clearly laid down in the Electricity Act,

and is rather a reversal of Common Law,
because the proof then rests with the
supply -authority (in the Union of South
Africa) to prove that it was not negligent.
Normally it rests with the party who has
suffered damage to prove negligence before
he has any claim.

In our case the re-




through those mains, which is not in the
category of leakage.

Mr. R. W. KANE (Johannesburg): I still
k Mr. Milton answered that question
by saying that the person has to claim
negligence before they have any right. I
would rather Mr. McIntyre said something
about this.

Clr. JOHN McINTYRE (Durban): It
to me, Mr. Chairman, that this is
and “Abel” argument! (Laughter
and Applause). Who carries the brand I'm
not quite sure, or whether it is the brand
of Cain or the brand of the SABS.! Of
course, as an old official and now a member
of the City Council, I always take the view
that the Council is never wrong—not even
if the Town Clerk does not agree—because
whatever the Town Clerk might think, he
is only one person. His Council is a multi-
tude of counsel, and we are taught that in
a multitude of counsel there is wisdom.

A consumer accepts an ir
is OK’d by the wiring insp
time it is completed, which of course is
the correct course to follow. Although the
wiring inspector says “The installation is
i he cannot be responsible, nor
can his employers, the Council, be respon-
sible, for any defect which may oceur later
on, due possibly to the carelessness, shall

ay, of the consumer. I think that in
the circumstances visualised in this ques-
tion, if the consumer is at fault, he has no
redress against the Council,

Clr, D. DIVARIS (Salisbury): I rise as
a layman, and fighting for the consumer
tooth and nail would like to say that
in Salisbury I have always noticed that
whenever anybody comes in with a com-
plaint or anything like that, he is shot
down from miles away irrespective
of how good or how bad his case maybe.
They start giving him the works as soon
as he enters the main gate, and he gets
the Irishman's farewell as he departs out
of the back! (Laughter).

However, I do think that in many in-
stances the consumer has a good case. He
puts in a motor in good faith, it is a motor
made by some of the best brains in the
manufacturing world, and he installs it
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expecting to get a certain life from it, and
he installs it in the full knowledge that the
municipality is going to give him power
for it, and this power varies due to an
overload, and his motor burns out and he
asks why he can’t get a claim and the
municipality, as we just been told,
is always right, especially on financial
matters, they want to keep the money in
their own pocket, and they won't help them
out at all.

Now in Salisbury, and I would like Mr.
Mitchell to bear me out on this, we had
a case a short while ago, and it arose
because the charges on current were raised
by some 18 or 20%, and certain residents
in an area complained their ‘lights were
always fusing, their motors burning out,
and they got no redress from the Council.
So much so, that they wrote to the Govern-
ment and the Government was forced to
take action by writing to the municipality
and asking what the municipali

ity was going

to do about it, but as T said before, our

Government comes second to the munic

pality up there, they also got the Irish-

man’s rise, but I must say 1 was not very

happy about the outcome and T would like
now more about it,

THE CHAIRMAN : T don’t know
whether T'll be getting the Irishman’s rise
when 1 get back or the bum’s rush . . .
(Laughter),

Has anybody else got any ideas that they
are always right?

Mr. A. JACKSON (Provincial
tration ,Cape Town): Mr. Chairman, in
the Cape have sl
supply regulations which may b
by municipalities by reference.
standard supply regulations the legal posi-
tion is set out quite clearly. There is one
section of these regulations entitled “Re-
sponsibilities of the Supply Authority,” and
the clause to which Mr. Giles referred and
which is in force in East London, is also
another section of regulations in
included in these regulations. There is
another section these regulations in
which a paragraph is headed “Inspection
does not relieve the Contractor of Respon-
sibility,” and this heading, T think, is self-

H
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explanatory. That is the legal position here
in the Cape where a local authority adopts
the standard supply regulations.

THE CHATRMAN : Does anybody else
wish to speak on this question?

Mr. J. L. K. POMPE VAN MEERDER-
VOORT (Harrismith) : Our municipal re-
gulations are so framed that every con-
sumer using a motor over 3 h.p. must use
an efficient starter. Now a motor starter
is not cfﬁuent unless it has some device
for switching off in case of over current.
Should
inspects the installation find that there is
no device for tripping the motor in case

over current, on one or more phases,
then the instllation is not pas ssed. Suppos-
ing a man s a motor with no further
pmtectmn than just fuses, puls on an over-
load, and one fi h the result
that the motor s
the remaining phase,
T consider that this is due to the con
not having complied with the regulati
and installed the necessary protective
cqmpmz‘nl and it is therefore his baby. T
don’t th t the municipality can be blamed.
TF the system does not contain the
pmtmmn it should contain and motors
ave in our part of the world, and
T have ﬂw‘.y said, “Well, it is your own
fault,” and as has been said tonight, it is
has not paid the premium
installing an

for insuring
efficient starter.
H we can, nf course,

switch doesn’t do_its job, T can't accept
that the municipality is responsible.

Tlmnk you, Mr. Chairman.

r. R. M. O. SIMPSON (Durban): In
prnblpmq of this nature T also support Mr.
Meclntyre in his outlook that “The Council
is always right,” but there is one point on
ch T would like another opinion and
that is, that whilst we are protected by the
bye-laws, application form, in addition, is
in effect a contract under which supply
is given to a consumer. Very often this

137

application form is signed by the con-

ctor, without reference to the consumer
and we accept this as a contract under
which the consumer agrees to_abide by
the bye-laws; is this then binding on the
consumer? if not, are we protected by the
bye-laws aguinst future possible troubles.
T have put this forward as other Under-
takings may have had similar problems.

‘\h F. STEVENS (Ladysmith) : I, like
mpson, am mot trying to say who is
e wrong, but explain what
our attitude is in Ladysmith,

Our hye-laws state that the Council will
not be responsible for any interruptions
whatever. I consider supply authorities,
ngle phasing preventive equip-
ment, electrical contr'lcmrs and such like,
should somehow make it known to users
of electric motors that single phasing pre-
ventive equipment is available on the
market, so that they haven't the excuse
for saying, after the motor has burnt out,
that they didn’t know. The reason why
we will not accept responsibility for inter-
ruptions is the very fact that there is such
equipment available.
Thank you, Mr, Chairman.

THE CHAIRMAN: Thank you Mr.
Stevens. I am not going to pursue this
any further. 1 think 1 ought to be given
a chance to reply to my councillor who
stated that, despite the fact he is a member
of the Finance Committee, a man nwt;\]ls
a motor and we give him power. T don
T always make him pay for it.

He also says that we get complaints
mainly as a matter of fact because of low
voltage. There again he takes full respon-
sibility. T ask for money, He doesn't give
it to me,

1 think possibly nm answers m this ques-
lmn hdw been give ual rea-

in_the .E. 5 rpguhnnns e
710{1)(1) of the 2nd Edition which <t.xtes
that every motor shall be provided with
approved over-current protection on each
ive pole, and the design shall be such as
to effectively prevent single-phasing in the
case of polyphase motors. But I think
there are two points which have been
brought forward.. One is in regard to
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negligence, and the other is in regard to
reasonableness. use blows on your
main system which gives the consumer
single phasing, I don't think you can con-
sider that negligence. On the other hand,
if it was definitely caused, for instance,
by a jointer connecting up neutral and
phase, Sthen 1 foel that there is a certain
amount of negligence and a claim could
be made.

Thc other thing is in regard to reason-
ablen or instance, if a high tension
fuse |>]u\v5 and you get peculiar voltages
on the LT side, no single phasing pre-
venter will give protection, it shoul e
brought out on overload, but as you know
on small motors that is difficult. You might
have to be reasonable in a case like that,
too, but that is as far as I think we can
go on that one.

There is one question which I am going
to take now—the additional question which
has been put on the table for you—but
T shall close that at 9.30 when the refresh-
ment interval takes place so that we can
get on to the remainder of our questions
afterwards.

SUMMARY OF DISCUSSION IN

MEMBERS” FORUM
on 16th April, 1958 on
LEVEL PRICE TENDERING
Question :

Taking into A(u)ll“l the
of tenders of exactly similar price sub-
mitted to quite a larg ction of goods
required for \1umc1pal Electricity Under-
takings, should some action be taken to
make it legal for Municipalitics where
considered by the Council m be in the
best interests of Ratepapers, to purchase

large number

by negotiation without calling for public
tenders?
Chairman ;
. H d.)
R. W. Kane (Johannesburg)

RM. O, Simpson (Dusban]

J; Metutyre (Durban)

H. Milton (Escom)

jor A, Z Berman (Cape Town)
(Bulawayo)

B By (English Electric Go)
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L. Axe (BEAMA)
1. Berry (African Cables Ltd.)
J. L. van der Walt (Krugersdorp)

Debate :

During prelimi iscussion it was
generally that  association  of
suppliers had led to a large number of
tenders at identical prices for electrical
phnt and equipment.  While, as Mr.
sma pointed out, cut-throat competi
Imu led to amalgamation and price main-
ren.mce the price thus determined was not
arily a fair one, and Mr. MecIntyre
felt tlmr the pmctme was to be deprecated.

Walt later endorsed these
and pleaded for fair prices, not
ring prices.

Mr. MILTON stated that recently identi-
cal tenders had been received for the same
equipment from both British and Contin-
ental companies, indicating that the price
rings were extending. He mentioned that
price rings ensure a reasonable price from
competing firms, leaving, in effect, to the
purchaser the choice of manufacturer.
However, he did think that rings had got
out of hand from the point of view of the
sums allocated to the common pool for re-
imbursing unsuccessful tenderers the costs
of submitting their tenders.

Enlarging on a point of Mr. Simpson's
in regard to Natal, Mr. Milton said that all
the Provincial Local Government Ordin-
ances pemm(ed mumup'nlmﬂ mhlem to
the strator’s consent, rehas
without mllmg for public tcnder: \vhﬂ\ it
was in their interests to do so. unicipali-
ties when douhnng rices offered as being
fair, could on this basis obtain authority
to negotiate purch.\ees This could result
in lower prices, and tend to reductions in
ring prices.

Major BERMAN stressed that the foun-
dation of the system of public tendering
is competitive ~ prices, but price rings
amongst manufacturers nullified the entire
competitive system, and were against the
public interest. Negotiation of purchases,
as had been suggested earlier, would not
preclude consultation amongst manufac-
turers.
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Major Berman suggested that the users
of electrical plant and equipment through-
out the country should combine to form
a co-operative purchasing agencs
quest the Covernment to insfitute an
inquiry into the level price system.

Mr. SIBSON pointed out that in the
past price-wars had reduced the margins
available for research work, During the
War bodies such as the Cable Makers'
Association had adopted price-fixing pro-
cedures primarily to make funds available
for research.

M. Sibson mentioned that the level price
procedure tended to reduce efficiency, so
that in the course of time prices tended
to rise without real reason. ~And he was
sure that ring prices were frequently
quoted in excess of prices that could have
been offered by at least some of the ring
members. He felt that the purposes for
which price rings had been established
could be achieved by another method, and
suggested a percentage tax on the turnoyer
of members of a particular group, s
thus obtained could be used by the groups,
or allocated individually to members in
some fashion, Competitive prices under
this system could then be retained by
members of the groups.

Mr. AXE said that it appeared that four
questions had so far been posed. Firstly,
for whose benefit were level prices quoted?
He suggested that they were for the con-
sumer as much as for anybody else, and
he demonstrated that an article with a
given input must cost approximately the
same, whoever produced it.  Secondly,
who could decide what price was econo-
mic? He submitted that if the manufac-
turers were not in a position to determine
an cconomic price, nobody else was,

In regard to the third question, were
level prices a coincidence? Mr. Axe stated
that much of manufacturers’ policies was
based upon level prices, which substituted
for price competition, with the tendency
to reduce quality to enable prices to be
lowered, quality” competition. As far as
the last point was concerned, relating to
manufacturers’ large hidden profits, Mr,

Axe pointed out that the balance sheets
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of public companies were published, and
the profit margin of large companies manu-
facturing  capi plant were relatively
small.

Mr. BERRY referred to legislation re-
gulating monopolies in both the United
Kingdom and South Africa, and stated that
these laws required that it must be proved
that what associations did was contrary to
the public intere ication of the law
would therefore ascertain whether associ-
ations were illegal as being in fact con-
trary to the public interest. He mentioned
that in the United Kingdom the Monopolies
Commission had seriously criticised Govern-
ment Departments for purchasing by nego-
tiation instead of inviting public tenders.

He quoted electricity undertakings, pub-
lic omnibus services, and agricultural
producers as having much in common wit]
electrical manufacturers in that they deter-
mined level prices, and he pointed out that
it was the policy of South Africa that pro-
ducers should be entitled to fix certain
prices. Level prices permitted the facile
selection of equipment preferred, elimina-
ting the difficulties of embarrassing lower
prices.

Mr. Berry proposed that a study group
be set up with the Association of Chambers
of Commerce in South Africa to produce
a statement clarifying the position and re-
moving misconceptions,

Mr. PRINS stressed that through crip-
pling open competition electrical plant
manufacturers had been forced to seck
fair prices through trade associations. The
benefits of such associations and their
policies included research and  develop-
ment, apprentice and engineering training
schemes, stabilized and f:

air salaries and
wages, equitable returns to investors, and
good service, often long after the the ex-
piration of the guarantee period. He
emphasised that the adjudication of tender,
would not be affected by the difficulties
of municipalities in not accepting the
lowest price, and they could be advised by
their engineers on the bases of quality, ser-
vice and design,

He remarked that the anti-trust laws of
the United States had failed to prevent




two large companies dominating the por
tion. quoted as further instances
Bt e i St A e
coal, and wholesale chemists,

Major BERMAN, replying to points
that had been made, said that the evils of
the case were beyond the control of the
SqutilAbia Manobolics Atk wnd othiee
remedies must be found. As regards level
prices for agricultural products, he pointed
out that these were fixed by a Government
Board, could not substantiate the legit-
imacy of manufacturer u)mlnnm;,, to de-
termine prices.

On the question of research, Major
Berman said that in the United States
motor industry where free competition e
vi
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present state of affairs, and with a view to
forming a co-operative purchasing agency.

The CHAIRMAN, in closing the dd).ne,
supported the xllggestum that the AM.E.U,
should work together with a committee of
commerce and industry.

The President: Gentlemen, my job now
is a very simple one, and that is first of all
to thank Jimmy Mitchell, for so ably acting
as quiz-master this evening,

(Applause).
mmy has made a |Pplll.|!m|l for himself

s particular job, and I think I am ex-
pressing your setiments in saying that I
appreciate very much the way he does it.
He mennomxl that we would have an

iled, the two major
spent vast sums on research without .u\y
necessity for combination. He felt sure,
too, that the municipalities of South Africa
vm|||d be prepared to fund research in the
inter of their own industries
He stated that it was the intention of the
City of Cape Town to call a mnh-nnne of
interested municipalities to disc the

this forum later,
and I hope m be able to arrange for that,
either tomorrow or on Friday, so that we
can dispose of the rest of the questions.
The meeting is now closed gentlemen,
and T look forward to seeing you tomorrow.
Thank you.

The Convention Adjourned at 10.30 pm.
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THIRD DAY

The President: Good moming, gentle-
men,

I would like to start this mumini by re
ferring to the remarks made by His
Worship the Mayor on Tuesday.

As you know, the Convention was to
have been opened by the Administrator,
the Hon, P. J. Olivier, who passed away
recently. The Mayor suggested that a letter
of sympathy be written to Mr. Olivier's
widow, and T just want to tell you that the
Mayor's suggestion is being followed up
by a letter from our Association expressing
our sorrow to Mrs, Olivier and her family.

T also regret to have to announce that
Mr. P. Bechler, Town Electrical Engineer
of Newcastle passed away during the
ear. I omitted to mention
this previously. I would like you to stand
as a mark of respect to Mr. Bechler,

Thank you.

Communications from Council,

I have to announce that the following
sub-committees and representatives have
been appointed:—

Electrical Wiremen's Registration Board:
Mr, W. Kane.

South African Bureau of Standards: Mr,
. C. Downey with Mr. C. Lombard as
alternate, They have power to co-opt.

Coal Allocations Committee: Mr. D,
Hugo, with Mr, R. W. Kane as alternate.

Safety Precautions Committee: Mr, J. C.
Fraser with Mr. J. C. Downey as alternate.

Tariff Survey Committee: Mr. . L. van
der Walt, with Mr. A. R, Sibson, Mr. R.
W. Kane, Mr. J. C. Downey and Mr, C.
G. Downie.

Recommendations Committee for New
Electrical Commodities: Covenor Mr.
L. van der Walt, with Mr, J

Papers Committee: It is usually the
President who is the Convenor, with Mr.
R. W, Kane, Mr. |. L. van der Walt, and
Mr. J. E. Mitchell.

Technical Staff and Manpower
Sub-Committee has concluded its work and
and there have been no appointments.

Right of Supply-Industrial Consumers:
Mr. C. Lombard as convenor. Other mem-
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bers: D, J. Hugo, J. C. Downey and P. A.
Giles

Finance Cum\nmee Mr. R. W. Kane
J. C. Dow

and Mr,

The next item, gcntlumt n, is the contin-
uation of the discussion on Mr. Cave's
and Mr. Evans’ papers. We have both Mr.
Cave and Mr. Evans on the platform with
us today, and they will be very happy to
answer ‘any questions and reply to the
discussi

T will call upon Mr. J. C. Downey to start
the discussion on Mr. Evans' paper.
Mr. Presi-

for quality specifica-
A should like to mention
that in South Afnca the S.A.B.S. have only
one  specification for PVC wires and
cables, which is a quality specification,

was_mentioned by the author that
hlx\ck PVC was the best colour for weather-
ing. 1 understand that an authority in the
USA, has established that it is possible
for other colours to be used with excellent
results; where iron oxide is used as a pig-
ment for red, iron oxide yellow for PVC,
iron oxide for brown, and mmuum dioxide
for white PVC. T would be pleased to hear
the author’s comments on this, and the
possible comparable ability of each colour
to withstend weathering.

At a recent meeting of engineers on the
Witwatersrand, a sample of PVC was sub-
mitted where the copper wire had com-
pletely eroded and caused a break in the
nentral of a service connection. The out-
side of the wire, that is the PVC, appeared
quite normal, but there was a complete
break inside this PVC covering,

When the (in this case it was red) PVC
covering was cut open, a strong acid smell
was apparent, and yet other samples of
black and red PVC which T have here
show no signs of corrosion. It is suggested
that chlorine is released from the PVC
which, in turn, forms hydrochloric acid
and that attacks the copper. T should like
to know from Mr. Evans if this is correct.
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It is contended that both the samples
- these and the ones I previously mentioned
as corroded - were made to the same speci-
flc'm‘un, and both came from the West
nd.

Will the author kindly explain this?

In regard to the current ratings, recent
information received has stated that PVC
wires and cables can be regarded as having
the same rating as rubber insulated wires
and cables. T would be pleased to know if
this information is correct, and if so is
there any precaution to be taken in rcg.mi
to_ fault conditions? The use of PV(
\uhked wire and PVC sheathed c.\hle |s
ng place in larger, quantities every
mnnth in the Witwatersrand area, mainly
due to the ease and speed with which it
can be handled by the artisan. Does the
author consider this a trend of the future?
and a healthy competitor to the larger
paper-insulated cables? What about the
ageing of the cables and can one take PVC
buried underground to have a life equiva-
lent to paper-insulated cables?

Mr. Evans mentioned the use of PVC
as a covering for overhead wires. In the
some undertakings have used com-
pmmded braiding to provide some sort of
protection, but the ravages of the weather
have deteriorated the covering to such an
extent that the lines in most cases now look
like some second-hand washing line.

From a safety point of view, does the
author consider the use of a thin covering
of PVC on overhead lines to be satisfac-
tory, and what thickness would he recom-
mend for say, a 01 sq. in. cable? That is
hard-drawn copper wire, and what life
could one expect from this PVC?

The author’s remarks in regard to neo-
phrene are most interesting, but judging
from the charges made by the motor indus-
try for OHV grommets which almost
require a microscope to find them, which
at one time cost a 1/- each, I should ima-
gine the cost of neophrene is nearly equal
to that of platinum.
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While neophrene does provide one with
a_very pliable flexible, how is the neo-
phrene affected by continuous use in heat-
ing in cases of hot oil and greasy situations,
at about 80 to 90 degrees C. From what
I have seen the neophrene forms into a
hard, rigid aud bmﬂe substance after some
time in use. Is this observation correct?

In recent months the use of an epoxy
resined joint has become gulte notable.
The use of the epoxy resined fointing m
terials has been introduced into this coun-
try and seems to be growing in pﬂpu]arily

I would like to know from the '\mhnr
whether he would give us his o
the use of this material when useg

terminations of PVC cables and wires,

Thank you.

(Applause).

{r, B. B. EVANS: To answer all these
jons almost requires giving another

p.\per but T'll do the best I can.

With regard to the question of colours
other than bla assume that what the
speaker has in mind is use out of doors.
We are not particularly keen on red iron
oxide in l‘m,Luul for two reasons, firstly
because it gives a very poor red colour,
and secondly because we have got some
evidence that iron compounds tend to de-
tract from the stability of p.v.c. compounds
in colours other than black which will re-
sist weather reasonably well. However,
these special stabilisers are quite expensive

and frankly, there doesn’t seem much
mmt in using them when you can use a
cheaper compound and make it black. T
think that is the answer to that point.

As regards light ageing, although T have
no knowledge of conditions in the West
Rand, it is a fact that when p. com-
pounds are exposed to strong hghl you get
what is known as photo-oxidation, the poly-
mer breaks down and you get hydrochloric
acid formed which can, of course, cause
corrosion of copper. Whether that is the
only explanation of the particuler example
quoted by the speaker I don’t know. It is

unwise to be dogmatic on these mat-
ters unless one knows all the circumstan-
ces,

As regards the temi arature at which
pv.c. and rubber may be used, the latest
conclusion we have come to in the United
Kingdom is that rubber cables are suitable
for a conductor temperature of 60°C with
pav-c. at a conductor temperature of 70°C.

1 will go back to the question of specifi-
cations because this does touch on a point
made yesterday. 1 think perhaps a remark
I made may have given the impression that
we haven't specifications for p.v.c. in the
Um ed Kingdom. Hnwever, ‘the actual

position is that there is a British Standard
Speuf.canon for pv.c. dielectrics and
sheaths and the number is B.S.2746; this
caters for three different grades of dielec-
tric and three different grades of sheath,
The specification contains a number of
tests and test requirements w]nch the die-
lectr sheaths removed from the
cable are required to meet.

Then we have another specification, B.S.
2004, whu.h lays down constructional de-
ails for 250v. wiring cables and, of course,
|\'1dl(('\ reference to B.S.2746 for the actual
compounds.  This pamcuhr ‘pn ication
present, under revis
extended to cater for 660\ cahlrs

single wire armoured mains cables.
Thc main point about that specification is
dmt is is going to cater for shaped conduc-

In addition, the British Post Office has
its own specification for p.v.c. communica-
tion cahles

All this means, of course, that we regard
very seriously in the United King-
dnm and there is no doubt that it has come
to stay. The fact that we are drawing up
this British Standard Specification for
mains cables means that the trend may
well be to go for piv.c. mains cables, and
it is quite likely, as T implied yesterday,
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that the overall cost of an installed p.v.c.
mains cable may be less than that of an
impregnated paper cable.

As regards the weathering of braids,
there again you are confirming what we
have found in Great Britain, and as T men-
tioned yesterday, the braided and com-
pounded textile coverings for overhead
outdoor cables are being replaced either
y puv.c. sheaths or by neoprene sheaths.

As regards the thicknes of p.v.c. for uses
such as I described yesterday, we do not
regard this sort of thing in the strict sense
as an overhead cable, On the particular
size mentioned by the speaker, we would
supply something of the order of 60 miles
of pv.c, but as mentioned in the paper,
we regard that merely as sufficient thick-
ness to give protection against momentary
contact from overhead lines and not in the
true sense as an insulated conductor.  We
refer to such conductors as “covered” or
“pmtected,"

As regards what happens to neoprene
when you have it in oil at temperatures of
the order of 80°C, I confirm that in due
course it will go hard, as the speaker men-
tioned, as the hardening effect of the heat
will overcome the softening tendency of
the oil. T would expect much the same sort
of thing to happen to conventional types
.v.c. because the plasticisers used in
conyentional types pv.c. compound
Would be leached out by the oil and the
Dave. would gradually go very hard.

As regards the epoxy resins, we know a
good deal about them, but they are not
being used to any great etent. At the
moment we visualise that the p.v.c. mains
cables will be armoured and there seems
1o reason why their jointing should be
any different from that for paper cables,

4t is to say we visualise using the con-
Ventional cast iron box and pouring in the
usual sort of hot bitumen compound. We
appreciate that in doing this we may soften
and possibly remove the p.v.c. by the hot
fompound, but the p.v.c. insulation will
be replaced by the bitumen, and as the
cables are required only for low vol-
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tage work the bitumen will give all the
insulation required.

The epoxy resin types of compound
might come in, of course, if you were us-
ing an unarmoured cable or if it was ex-
tremely inconvenient to heat up the usual
type of bitumen compound. In the epoxy
resin type of compound you have, of
course, to mix base resin with a hardener.
If you use the wrong type of hardener
there is a risk of dermatitis; secondly, of

urse, any compound which is unused
when jointing is finished is wasted because
it will set hard and become unusable, and
finally, in England at any rate, the epoxy
resins are quite expensive and work out to
about 10/~ a Ib. As T have said, therefore,
while we are quite familiar with the tech.
nical properties of thse epoxy resins, we
are giving them quite a Iot of thought be-
fore going for them in a big way.

I hope T have answered all the ques-
tions, sir.

(Applause).

The PRESIDENT:

Thank you, Mr.
Evans.

Any further discussion?

Dr. H. EINDHORN (SALEE): I
should like to ask about the relative use
of PVC and rubber in conduit, 1 have
been under the impression that PVC is less
suitable for hot positions, and was sur-
prised about the plus sign in the table
next to PVC.  Our Wiring Regulation No.
307 also expresses doubt about the use of
p.v-c. in hot positions, and in fact quotes
a figure of 57°C. I should like to ask Mr.
Evans whether, in positions which are not
hot enough to warrant mineral insulated
cables, but rather hot, such as under a
hot roof, would he recommend p.v.c.
mthgr than rubber, or vice versa, in con-

uit?

Mr. B. B. EVANS: So far as ordinary
wiring in conduit is concerned, as T men-
tioned yesterdy, the choice of rubber or
p.v.c. seems to depend on the personal pre-
ference of individual contractors. T would
say that, overall, about ‘equal quantities of
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conventional V.R, braided and compound-
ed cables and bare p.v.c. cables are being
used. As regards what I would advise in
a hot situation, it depends, of course, how
hot is is. I think on the whole for a sit-
uation where you expect to get tempera-
tures of the order 70 or 80°C and provided
you are not too fussy about dielectric re-
sistance, the thing to go for would be one
of the \[)eu.xl heat resisting p.v.c. com-
pounds T mentioned yesterday.

Does that answer your question?

Dr. EINDHOR! The relative values

c. and rubber would interest me.
Uit be i mither ety g ox
not?

Mr. B. B. EVANS: Not for a situation
round about 80°C. As I say, I think the
best thing to go for would be one of these
heat resisting p.v.c. compounds bec'\use |
think that at temperatures of 80°C that
would be better than rubber.

Dr, EINDHORN: And round about 60
or 70?7

B. B. EVANS: Round about 60°C
it dumxt matter much, but if you get
above 60°C then I think p.v.c. is probably
better than rubber.

The PRESIDENT: Thank you Mr.
Evans. Any further questions, or discus-
sion gentlemen?

Mr. SUTHERLAND (Scottish Cables,
Pmb): Mr, President I have been particu-
larly interested in the last question as to
the relative advantages of PVC or rubber,
nnd I must say that, with all due respect,

find my:elfy in comp]ete dxsagreement
W|th what Mr. Evans has said.

I have seen quite recently a case of
PVC cables which have been installed in
conduit close to a roof of a bmldmg in

atal, where three single core PVC cables,
Properly manufactured, fused together in
a section into what virtually looked like a
three-core cable. I would say that under
such conditions one of the old type VR,
insulated cables would have given very

much better protection. The rubber in-
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sulation would undoubtedly have aged
and become brittle, but as a result of quite
long experience of cable installations, as
nct from cable manufacture, T am con-
vinced that so long as rubber insulation
is not disturbed is will continue to give
good service. PVC in my opinion will not
do that.

There is one other point which T would
like to raise and that is Mr. Evan’s re-
marks on Section 4 about the experiments
which are taking place in Britain between
the CM.A. and the C.E.A. in connection
with thermoplastics or thermosetting ma-
terials embedded in the ground as a pos-
sible alternative to the traditional paper
insulated lead covered and armoured
cable.

I rather gather that the main line on
which the investigations will be conducted
will be to determine the resistance to
water absorption and the mechanical ro-
bustness of these cables.

T feel that at a gatherin such as this,
one should sound a note of caution in ac-
cepting the results of this investigation,
and any designs which may eventually
be approved as being satisfactory for
Great Britain, because in Southern Africa
we have a problem which does not exist
in Britain at all, and that is the problem
of the white ant. White ants are very
peculiar animals their behaviour is quite
unpredictable. have seen cables de-
liberately Taid through a live nnthe1p
which have not been touched at all; I
have seen examples of cables which have
been attacked which have not been ap-
parently near a colony of white ants at
all. T would like to ask Mr. Evans whether
this particular factor is going to receive
consideration. It would unreasonable
to expect actual experiments to be carried
out in Great Britain, although I have no
doubt that a number of people in this hall,
friends from the

Lu'ge quantity of their white ants to
.us:st in such an investigation,
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We do know of course that there are
repell.um which will keep the ants away
for some time, but the effect is not perma-
nent. Equally, we know of toxic lnaterml~
which will kill the white ants, but the
not particular and after the first wave e
been killed tln ere '\re plvnty of reserves to
come along ai n the attack and
sooner or Illter hrmkdmvn will occur.

m not personally aware of any treat-
ment which will be completely effective
against the attack of termites, and I would
be very reluctant to recommend the lay-
ing underground of any I]\ermnpl.mlc or

fered attack in Rhodesia, and in view of
the chemical similarity between neoprene
and pv.e, we cannot see any theoretical
reason why pv.c. will be immune. In
our attack on this problem we have not
only carried out our own experimental
work but have maintained contact with
various research institutes throughout the
world.  We know of the capabilities and
possible_shortcomings of insecticides and
that promising results are being obtained
in some cases. Nevertheless, the present
view of the cable makers, which is con-
fmned by the Commonwealth Institute of
, is that the only remedy which

terials in to
the: traditional metallic covering, I shall
be most interested to know if Mr. Evans
can throw any light on or make any sug-
gestion a more effective treatment
for this particular attack.

(Applause).

Mr. B. B. EVANS: As regards the first
point. may I say that as a rubber man I
am glad to hear of something good which
can be said about the rubber cable vis-a
vis pv.c. I quite agree that a rubber e
will continue to function quite satisfac-
torily although the rubber dielectric has
become quite brittle due to l)erlsth, pro-
vided the cable is not disturbed, and have
seen quite a large number of examples.
As regards the p.v.c. which fused together,
I can only say that I would think the
temperature must have been much higher
than that quoted by Dr. Eindhom or that
the p.v.c. must have been a very soft grade
and T would still adhere to my previous
opinion that for temperatures of the order
of 80°C one of the latest types of heat
resisting p.v.c. would be better than a V.R.
cable.

As regards the question of white ants,
of course, in our trials in the UK. we do
not include the hazard of white ants or
termites. 1 quite
land that the habits of termites are quite
unpredictable. We have gone into this
Question quite a lot, because we know
that neoprene sheathed cables. have. suf-
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can be relied on to give 100% protection is
the use of some physical barrier which
will prevent the termites getting to the
sheath and dielectric. he particular
physical barrier which we recommend is
the traditional brass tape, and at the mo-
ment I don’t know of anything better. T
hope that answers Mr. Sutherland’s point.

The PRESIDENT: Thank you Mr.
Evans, I think Mr. Turnbull would like
to ask a question.

Mr. A, F. TURNBULL (Verceniging):
T am afraid T am going to ask more than
one question, Mr. President.

The papers presented by Mr. nd
\4: Evans are interesting and ennghremm,

T do not profess to be an expert on either
subject, and I will venture to speak on
both papers, 1 make p(:lngy if I repeat
matters raised by previous speakers, but 1
wish to maintain the wnnmmv of my
notes.

On the subject of thermoplastics there
are one or two matters bothering me, an
I know that several engineers from the

Rand have similar doubts.

It is accepted that black PVC is more
suitable for outdoor conditions. 1 have
noted, however, that the intensity of the
colour appears to vary. I am curious to
know if it is important for the percentage
of carbon black to be controlled within
fine limits, or is there a fairly wide range
of application?
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1 have found that there is a tendency to
classify all plastic insulated cables as PVC.
It is not always easy to identify the mm-
lating medium. entification marks do
not appear on all c,xhles Very often they
are confined to the reel or contam(-r only.
PVC, therefore, may be blamed for the

cies of some. nther pL“ms similar
1 appe: % pect
which may or .my nm l>e important, is
the porous or spongy appearance found
genenllv on the PVC sheath of the two
s, and it often appears in the in-
suLmnn uf the cores or conductors tmn-
selves, PVC has a reputation for resista
to moisture, but I have seen beads nf
water oozing from the severed ends of a
cable where the spongy appearance was
evident. What are the consequences of
this? s it serio What causes it? And
what effect has i
buried_directly in the ground, or drawn
through an underground duct where water
is likely to accumulate?

3._."

There are tales of termites attacking
plastic-insulated  cables. ~ Are termites
partial to any particular plastic or colour?
Is th serious matter and what progress
has been made in this direction?

Te is, too, another aspect whi
feel should have been developed on line
parallel to the development of the plasti
themselves, and that is the question of join-
ting. The standard methods and joints
provided for paper insulated lead covered
cables are ot always so succcessful when
applied to plastic insulated cables, There
is available - this has been mentioned -
on the market today, self-contained kits
of plastic compounds or resins for insulating
&lb]e joints, and it is claimed that these

may be used on plastic cables, paper
cables, and any other type of cable, over
a voltage range T believe nf up to 22KV.
1 that th
Ppopular in America and

on xlw Continent.

Have the Cable Makers' Association
given any consideraton to the development
of plastic for the jointing of all types of
cable, and what is their opinion on this
matter?

153

ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

I do know that this plastic compound,
or resin, is being increasingly used on the
mines where you can make a joint in any
position without having to worry about hot
compounds.

Plastic insulated joints are finding very
strong support. There is in existence nu
the Rand trial joints on 6 KV and 11 K!
cables. After reading the paper on ther-
moplastics I am wondering if the plastic
medium for jointing is universally com-
patible to all the rubbers and thermoplas-
tics now in fairly common use.

T would like to hear more about this.

Finally, if T may take the opportunity
of obtaining a little expert opinion: for
plastic insulated multi-core pilot cable,
can these be relied upon when buried
directly in the ground and used for im-
portant protective and alarm circuits?

Does the life of such a plastic insulated
cable comphre favourably with a lead
covered paper- xmul‘\tul able or would
it be wise to play stick to the
proven and tried lea .d e e i
sulated type of cable?

It was_the little doubts on the fore-
mentioned matters which are causing en-
gineers today to be a little more wary in
their approach to the plastic- unu]ated
cable field generally.

(Applause).

Mr. B. B. EVANS: Time is getting o

T answee ool thore Hnestions which
have not been touched on before and T1l
do it as briefly as possil

So far as the question of black p.v.c. is
oncerned, the main point to ensure is that
it is really black and we usually reckon
that a minimum of about 0:5% to 1% of a
really black black is_necessary. I sa
“black black”™ if you examine the
tinting power of various  blacks you will
find that they differ very much in black-
ness.

As regards spongy appearancs, if you
found that on a freshly manufactured
sample which has not been used at all, T
would say that it was a case of bad manu-
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facture and that is about all I can say on
that particular point.

Termites T think we have dealt with.

Epoxy resins we have touched on. So
far as I know, these have not been ex-
amined for high voltage purposes because
at present in England, we are considering
plastic cables only for relatively low vol-
tage.

As regards the last point, if 1 ha
important service, what I think I would
do would be to carry on with the time-
proven lead sheathed cable, but I would
put in one or two lengths of plastic cable
in places where, perhaps, failure would
not be very important, and would accumu-
late field experience with plastic cables in
that way. I don't think there is any other
way of really answering the particular
point you raise there, sir.

Mr. G. J. MULLER: Mr.President, Il
be very brief. 1 suppose we will be ad-
journing for tea soon.

I would like to thank the gentlemen,
both Mr, Cave and Mr. Evans for their
most interesting papers. I would then pro-
ceed to suggest that T put a request rather
than a question to Mr.

To many of us, the use of gas and ml
filled cables is comparatively new, and i

is quite difficult for us to decide, except
on purely economic grounds, what to re-
commend to our Councils. T was hoping
that T would get a bit more on these lines
from the paper, but I presume that Mr.
Cave's position is somewhat difficult, re-
Presenting a group rather than one type of
cable,

Would Mr. Cave be prepared to enlarge
on the relative merits an
oil versus gas? And if there is any foun-
dation for the thought that a gas cable
may fonise at a more rapid rate in use than
oil filled cable. ~The thought emanates
fmm the idea that we are all used to oil
in transformers and oil in switchgear, oil
as an insulating medium is very familiar

ost of gas does not therefme
appeal to many of us in the same
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We  therefore, would, ll](e just a little
bit more mformuno rhaps on geueml
lines, but sufficient m Ei a guide to us in
our recommendatios

Thank you Mr. President.

Mr. C. LOMBARD (Germiston): Mr.
Pm.dem gentlemen: mention was made
ave’s paper regarding approval
sty fo s presure and oil cables
and accessor When calling for tenders
for sw!k‘hgesr in this country it is usual to
call upon tenderers to submit short-circuit
test certificates for the switchgear offered
to prove that the equipment has the
quired rupturing capacity. 1 would hke to
ask Mr. Cave whek}\er it would be practi-
cal and reasonable at this stage, for Muni-
cipal Undertnkmgs when calling for
tenders for 33 KV cable, to require ten-
derers to submit approval test certificates,
such as mentioned in his paper, for the
various types of cables offered.

Thank you.

The PRESIDENT: Thank you Mr. Lom-
bard. Tl ask Mr. Cave to reply to the
revious questions in discussion and those
which have been asked; now.

Mr. P. W. CAVE: Mr., President and
gentlemen: T have a transcript of the pro-
ceedings yesterday, and 1 would like to

take this" opportunity of thanking both
Mr. Giles and Mr. van der Walt for the
very kind vote of thanks proposed and
passed yesterday.

As for the quemmn which they raised:
Mr. Giles suggested that the increase in
permissible operating stress which would
reduce the insulation thickness, and there-
fore the thermal resistance of the insula-
tion; this would lead to an increase in the
current rating,

I would like to comment on that, l)e»
cause you may find, in many cases,
this does not happen because, alkhmlgh n
decrease in the insulation thickness does
give a decreased thermal resistance of the
insulation, and of the coverings, it in-
creases (l\c thermal resistance external to
the cable, and one tends to counter-
halance ll\e other.
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Furthermore, the decrease in insulation
thickness increases the electrostatic
pacity of the cable. This leads to slightly
higher dielectric losses, which tend to de-
crease the temperature rise available for
current rating. This in turn acts as a
counter-balance to the decrease in the
internal  thermal ance. herefore,
the change in stress does not automatically
lead to any increase in current rating.

Mr. van der Walt was somewhat criti
cal of the fact that we appear not to ha
accepted the recommendations of the
LEC

I would like to make this point very
clear, because as participants in LE.C.
matters, we do try to al to what-
ever is decided at LE.C, meetings, though
sometimes they are not palatable. In this
particular case, and we are talking about
gas mml oil filled uhlc\ the position is
this: first of all the do ot issue
if y isme
which it is hoped the national standardi-
sing bodies in the various countries will
adopt. The oil filled cable recommenda-
mnf\ have not been ratified. The original
draft

d as modified as a_ result of the
discussion at Moscow, and has been cir-
culated under the six months’ rule. So far

-K. is concerned, we do not object
seriously to the tests, but we do not like
the manner in which thev have been allo-
cated, We prefer to adhere to our well-
tried and highly satisfactory type approval
scheme which has been evolved over a
long period after many discussions with
our principal customer, the C.EA. The
«,]c])('me does work, there is no dnuhl about
that,

This enables me to answer another qu
tion which has been asked t} i
Any manufacturer in the tendering
for a gas pressure or oil filled cable, would
be only too willing to supply a complete
ertificate showing that the cable which he
is offering, or one very much like it, has
sed the whole of this comprehensive
type-approval procedure,
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As I explained yesterday, we do mot
test every size of ‘cable—the amount of
tesing involved would be prohibitive—but
we do test the largest size in the r.\ngP
and the test on the large size
be taken as indicating zh,\c all we: m that
range would pass the tests.

We would always be prepared and
pleased to supply such a certificate.

Then a question was raised about
standardising the thicknesses for Giffsrent
voltage,

When you think about this for a minute,
it would be auite illogical to have different
thicknesses for different voltages, because
the purpose of the anti-corrosive covering
is to protect the reinforcement from cor-
rosion. The problem is therefore the same
whether the uhle is for 3 or 330 KV
working and we have, in fact, arrived at
what is practically a standard_covering
becai heir specification—
and, T might add, the British Transport
Commi also—have adopted a figure
of 40 m : uummllm for the thickness of
what the “water-impermeable”
layer, wlm]x is usually rubber.

&

There are still some variations in that
some members of the C.M.A. use cotton
and rubber and cotton; and others use
PVC and rubber and PVC, but the basic
feature, that is the water-i |mpermt‘dhlt'
layer, which is the layer which gives the
covering is anti-corrosive properties, is
mndwﬁwd at a minimum_ thickness of

The nest question concerned the testing
of this covering, and T think I did mentmn
yesterday when I was summa
paper, that we apply as a routine test,
10 KV.DC for one minute, to ensure that
the covering is complete and satisfactory.
This test is repeated after the cable is laid
in the ground and the trench has been
filled in, just to make sure that the cover-
ing has not been damaged in transit, or
during laying. Discussions are still going
on about’ this question of monitoring the
whole length to ensure that the covering
remains sound. The frequency of testing
is a matter which has not yet been re-
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solved, nor has the voltage. I think it
probable that the C.E.A. will insist on this
figure of 10 KV because experience has
shown that even if a flint or sharp stone,
has penetrated the rubber, it needs 10 KV
to break down the fault, and so give a posi-
tive indication that this has happened, But
how frequently that 10 KV should be
applied has not yet been resolved. The
application of 10 KV once or twice a year,
or how ever often it is decided to apply
it, does of course involve insulating the
joints, and we do supply, and have
supplied, contracts with the joints insulated
in this manner,

The whole question is a very difficult
: et
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stressed by anything like its full value. On
the other hand, if the working voltage is
taken to be the working voltage between
phases, the insulation between conductor
and sheath is stressed far above the normal
value. So that on all counts, power-factor-
voltage tests on belted cables are strongly
to be deprecated. We took this line at the
LE.C. when the solid cable specification
ler discussion, and we partly suc-
o in limiting power-factor-voltay
measurements to radial field cables, that is
to say single core cables, screened type
cables, and SL cables.

T was asked a question this morning re-
garding the relative merit of gas and oil
filled cables, The only answer T can give
is a quite straightforwar hey all
work, they all give perfectly satisfactory

f in service, and the choice

one, because it is p y imp
differentiate between a local weakness at
one point, and a general fall in the insula-
tion value over the whole of a long run
of cable. Tt is an old problem, and is still
unsolved.

Now T would like to deal with a point
which was raised outside the paper yester-
day by Mr. Sutherland, who referred to
power tage tests on 11 KV cables.
He did not specify the type of cable, but
T am pretty sure he was referring to three-
core belted cables, and T will tell him quite
definitely that we are strongly opposed to
power-factor-voltage tests being in-
cluded in any specification for three-core
helted cables, for a very good reason: they
just do not mean anything. With a three-
core belted cable in operation, or a three-
phase A.C. circuit—there are two types of
stress in the insulation, the radial stress
and the tangential stress—when taking a
power-factor-voltage test it is necessary to
test single-phase, taking each core in turn,
so the stress distribution, under test condi
tions is entirely different from that obtain-
ing in practice. Furthermore, there is the
question of what voltages should be used.

he normal practice with radial field cables
is to test for power factor from half up to
twice working voltage.  In single-phase
testing, on a belted cable, if the working
voltage en as the working voltage to
carth, the insulation between cores is not

or vol
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to which one one should use for any parti-
cular installation must be very largely
determined by the price.

Gentlemen, T think that covers all the
points,  (Applause).

THE PRESIDENT : Well, gentlemen,
I think we could spend the whole Con.
vention on the subjects of these two papers.
Unfortunately we haven't time now for any
more discussion, but T am quite sure that
both Mr. Evans and Mr. Cave will answer
any questions that any member would like
to put to them individually during the
remainder of this Convention.

T now ask you to show your appreciation,
gentlemen, in the usual way, for these two
very interesting and informative papers.
(Applause).
TEA ADJOURNMEN'

On Resuming :

THE PRESIDENT:  Gentlemen, we
now come to the paper by Mr. Wood,
who is an Electrical Engineer in the Cape
ricity Department. It is entitled
he Design and Economics of Township
Rle(_icu]_fltinn by Low Voltage Overhead
Mains,

I have pleasure ifi inviting Mr. Wood
to come up here and deliver his paper.
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1.0 INTRODUCTION

The cost of low voltage networks and their
0sses are so significant in distribution costs
that thorough consideration is nececessary in
Planning a layout that is both sound and
€conomic.

The paper has been written in a serious
attempt to show how this can be done and
to introduce a more realistic approach to
the problem. It also endeavours to climinate
some of the old rule of thumb methods which
the writer has encountered from time to time.
Mistakes made in the design of a low voltage
network can be very costly to rectify later
When reinforcement” becomes necessary in
order to meet changes in loading or voltage
conditions. Low voltage and excessive
Voltage regulation can be of considerable
Nuisance to the consumer and also results in
4 loss of revenue to the Supply Authority.
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Townships vary considerably in size and
shape, and for distribution purposes they are
usually divided into a number of areas cach
containing its own substation or transformer
supplying its own low voltage distribution
network. For design purposes these areas
may be regarded as approximately circular
and the radius of these circles is referred to
as the “radius of distribution”.

Many variables, such as load density
and voltage regulation, must be taken into
account to enable the best radius of distri-
bution for a particular township to be
determined.

It is proposed to consider the relative
advantages and disadvantages of the various
overhead line materials and equipment and
to present methods of arriving at the data
required to design a network. Thereafter a
method of assessing the best radius of
distribution of a unit distribution area will
be developed and finally an application of
these methods to the design of a network
will be given together with an assessment of
the costs of such networks.

In order to ascertain the most economical
layout, it would be necessary to design and
estimate for each type of township, making
due allowance for all the possible variables
such as consumer density, after diversity
maximum demand, and size of conductor.
This would be an extremely tedious task and
the writer was therefore "considerably im-
pressed by the method developed by Mr.
F. G. Copland (1) in his paper (Journal
LE.E., uly, 1952), wherein he presented a
method based on cable ratings of ascertaining
the most economical layout for a low voltage
underground network. is paper was
described by Mr. Wrigley (2) to this Associa-

tion in 1954,

However, in the case of low voltage over-
head networks, as used in most South African
towns and city suburbs, the limi

ng factor
in the loading and radius of distribution is
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voltage regulation and not cable rating as
with underground networks.

It is now proposed to adopt a similar
approach in the design of an overhead net-
work and to develop a formula for the radiu:
of distribution based on maximum per-
missible voltage drop.

The theoretical network has been designed

SUIDELIKE AFRIKA

preparation, it is anticipated that the cost of
pole painting will be reduced by approx-
imately 50%, i.c., to about 2s. 9d. per pole
per annum.

Expenditure on pole painting can be
avoided by using galvanised steel poles and
such poles are in fact used extensively. The
present day cost of galvanising a 30-ft. steel

i i £4 0s. 0d., but this

using mid-boundary construction and it will
be shown that this form of reti is
cheaper and, from an aesthetic point of view,
a considerable improvement on the normal
street reticulation.

comparison of costs will be made be-
tween these two types of construction and
reference will also be made to the use of line
drop compensation.

2.0 MATERIALS

Before proceeding to consider the most
economic design of a network, it is proposed
to give consideration to the various materials
which may be used in the construction of
overhead lines. The engineer is confronted
with the following alternatives :—

(@) Poles
Wood, steel (painted or galvanised) or
conerels

(b) Conductors
Copper or aluminium.
(c) Insulators
Pin type for horizontal or bobbin type
for vertical construction and shackle
type.
(@) Poles
From the point of view of initial capital
cost, the cheapest form of reticulation is the
wooden pole vertical type construction.
However, it is unsightly and, due to the com-
paratively short life of wooden poles. is not
necessarily the most economical.
Ungalvanised steel poles require painting
at regular intervals of several years which
adds considerably to maintenance costs,
besides being a drain on the available labour
for

rce.

In a small undertaking this may not be a
serious disadvantage, but in an undertaking
of the size of Cape Town with 54,000 un-
galvanised_steel poles the annual cost of
pole painting is approximately £15,000, or
55.7d. per pole per annum.

By the use of a recently introduced method
of treating poles, using a phosphoric acid
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pole is
additional expenditure can be justified when
account has to be taken of the cost of the
necessary regular painting of an un-galvanised
pole.

Concrete poles are today proving to be
the most economical for reticulation pur-
poses. Such poles are cheaper in initial cost
and require no maintenace but due to their
bulk and weight, are a little more difficult
10 erect.

Extreme care must be taken during erection
to avoid cracking or fracturing the pole.
The concrete pole is used extensively in new
townships near Cape Town and pole planting
is carried out by means of the small portable
machine shown in Figs. 1 and 2.

From experience it has been found that
the concrete cross-arms used in conjunction
with these poles are not suitable for use on
cither terminal or shackle poles with con-
ductors over 0-025 sq. in. cross section. At
these poles it is necessary to use galvanised
steel cross-arms, galvanised fittings being
used to avoid painting and to prevent rust
marks on the pole.

Collapsing of concrete terminal poles has
been experienced where the horizontal com-
ponent of the pull in the stay wire was not
in line with the conductors. ~ This has now
been overcome by the use of two stay wires
(1—5/8 and 1 —3/8) in lieu of a single stay
wire, as shown diagrammatically in Fig. 3.

Conerete poles are extremely weak when
under torsion and it is essential when string-
ing conductors to slacken off the cross-arm
bolts on all terminal and shackle poles until
stringing is complete to prevent any torsional
load being applied to the poles.

(b) Conductors

Many papers have been written on the
cconomics of using aluminium instead of
copper as a conductor material. Most of
these were based on the considerable price
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difference existing between the metals at the
time of the comparison. It is now considered,
however, that in view of the present trend
towards lower copper prices it would be ad-
visable to continue the use of copper and so
avoid the necessity of using special connectors
and the possibility of corrosion of the con-
ductors due to electrolytic action at bi-metal
Joints.

As an experiment in Cape Town, alumin-
ium conductors were used to reticulate a
small township. At that time the cost of
0:05 sq. in. copper was 2—4d. and aluminium
(0-05 copper equivalent) was 1—2d. per
yard, the resultant saving on the cost of the
conductor thus being 50%. However, in
View of the high cost of the special connectors
and the increased labour costs due to the
more careful handling required the over'?l!
saving on the whole scheme was only 11-5%.

This network has now been in commission
for approximately two years in a salt laden
atmosphere. There has been no evidence of
‘metal corrosion except in one instance where
an aluminium wire was inserted into_the
brass connection of a Yorkshire type fuse,
the no-oxide grease having been inadvertently
omitted.

It appears therefore that the use of alu-
miniumconductors presents no technical

ifficultics when compared with copper,
provided that the linesmen are efficiently
trained in their erection.

The problem thus resolves itself into a
direct comparison of the costs of the res-
pective materials, and, at the present time,
the cost of copper favours its use as a con-
ductor material.

(©) Insulators

The insulators generally used in low voltage
networks, namely, shackle, round top and
bobbin fypes, have undergone very little
change in design for many years and have
Proved to be very satisfactory in service.

It has been found in Cape Town that
angles up 1o 15° may safely be taken by using
four large shackle insulators and shackle pins
in lieu of the usual eight shackle insulators,
Straps, bolts and line taps necessary at
angle ‘poles. This method of construction
results in a small saving besides improving
the appearance of the line.

(d) Conclusion

Bearing in mind the above remarks on
poles, conductors and insulators, it is con-
sidered that, both from an economic and an
aesthetic aspect the concrete pole — copper
conductor construction is the most suitable
for the conditions obtaining in South Africa
at the present time.

3.0 DATA REQUIRED FOR DESIGN
OF NETWORK

Having decided on the type of construction
to be adopted for the overhead network, the
next step is to obtain the data required to
enable the network to be designed. The
information required is considered under
the following four headings :—

(1) Diversity and Maximum Demand.

(2) Electrical Losses and Loss Load Factor.

(3) Voltage Regulation.

(4) Phase Unbalance.

3.1 DIVERSITY AND MAXIMUM
DEMAND

An important requirement for the design
of a distribution network or a portion of it
is a knowledge of the diversity existing
between consumers’ loads. This diversity
results in the maximum demand of a group
of consumers being less than the total of
their individual maximum demands.

The terms used to denote this lack of
coincidence in time between consumers’
individual maximum demands are (a) the
diversity factor and (b) the coincidence
factor, the latter being the reciprocal of the
diversity factor.

If N = number of consumers
I = individual consumer maximum
demand
simultaneous maximum demand
of N consumers

and In

Ix
then Diversity Factor — TL"
N

d Coincidence Factor — —~—
and Co actor — N0

‘The after diversity maximum demand per
consumer (abbreviated to admd) is defined
as the simultancous maximum demand of a
group of consumers divided by the number
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of conumers. This is also equal to the
individual consumer maximum demand mul-
tiplied by the concidence factor. However,
it is a well-known fact that as the number of
consumers decreases the coincidence factor
and admd increase and this is most important
when considering the voltage drop along a
distributor. The current in the distributor is
not only proportional to the number of con-
sumers but also to the varying concidence
factor.

Investigations into the problem of the
variation of the coincidence factor with the
number of consumers carried out in England
by Bary (3) and Hamilton (4) produced the
results ‘shown graphically in Fig. 4, from
Which it can be seen that there is very little
reduction in the coincidence factor for
numbers of consumers exceeding 50.

The simultaneous maximum demand of a
group of consumers is found as follows :

Maximum Demand = I x N x Co-
incidence Factor.

These results are useful for estimating
loading and voltage drop in individual dis-
tributors, for determining transformer sizes
and voltage drop in individual distributors,
or determining transformer sizes and also for
estimating the loading of large blocks of
lats for metering purposes.

To estimate the maximum voltage drop in
4 complex distribution network by this means
Would be extremely tedious and consequently,
in practice, the much simpler method of
allowing for an overall increase in the large
eroup admd is resorted to. This method

The ratio of the actual losses to the losses
which would obtain if the maximum load
remained constant over the whole period is
called the “Loss Load Factor”.
e method of obtaining these factors is
illustrated in Fig. 5.
Various authors have suggested formulae
for the calculation of the loss load factor,
based on investigation of a number of load

curves. Typical examples of these are :—
) 0-5(LF)* + 05 LF
@) 0-67(LF)* + 0-33LF
(3) LLF =0-7(LF)? 4 0-3 LF
(4) LLF = 0-8(LF)? 4 0-2 LF

‘Where LLF — Loss Load Factor

and LF = Load Factor
These formulac are shown graphically in
Fig. 6 and it can be seen that there is con-
siderable variation in the derived loss load
factors. It is therefore necessary for the
engineer when planning a distribution net-
work to use a formula applicable to the type
X

/ LOAD - DURATION CURVE

LOAD

accordingly has been used for
the radius of distribution as shown later in
the paper.

3.2 ELECTRICAL LOSSES AND LOSS

LOAD FACTOR

. The determination of electrical losses is an
important feature in the economics of any
distribution network and, due to many

Duration Carve of Square of

=

factors which may be only it
is one which tends to be very complex. The
only accurate method of computing the
losses is to obtain a load curve for every day
Of the year and to calculate the mean value
of the ‘squared ordinates. This would be
an arduous task, however, and the method
generally adopted in practice is to use a
formula'involving the load factor.

HOURS

Area ABED

LOAD BT OR e aateD

i a
LOSS LOAD FACTOR = Area ABCD

Fig.5
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of conumer in the area to be reticulated. This
he should know from local knowledge of his
particular undertaking.

A good average figure for the load factor
of a purely domestic area is 30% and using
formula (3) as generally applicable in Cape
Town, the loss load factor would be
3.3 VOLTAGE REGULATION

As already mentioned in the introduction,
the limiting factor, when determining the
loading and radius of distribution of low
voltage overhead networks is voltage regula-
tion.  This is determined not only by the
voltage drop in the low voltage network but
also by the regulation of the Extra High
Tension network and the transformers and
it is thus essential for the engineer to under-
take a careful analysis of the whole system

100

before deciding upon the permlssnble regula-
tion of the low voltage distributor

Statutory requirements in Sau(h Afnca
permit a voltage variation of +59%.
England this has been increased to +6"/ lo
assist in the case of rural distribution.

Tn general the supply to urban areas may
be by one of the following
systems :

(a) 11 or 6-6/0-38kV. fixed ratio trans-
formers are fed by a higher voltage system
(say 33kV.) having on-load tap-change gear
and line drop compensation. This is shown
in Fig. 7(a). The figures given are purely
arbitrary for the purpose of the illustration
and can vary considerably in practice, Curve
(1) shows the conditions obtained when the
supply point is maintained constant at 33kV.

-
3

LOSS LOAD FACTOR %

o 20 40

60 80 100

LOAD FACTOR %
Fig. 6
LOSS LOAD FACTOR RELATIONSHIP
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and it can be seen that in order to limit the
regulation in the-low voltage mains to 10%
the range over which the on-load tap-change
gear would have to operate for the condition
shown is +15% to —6%, that is, over 14
tapping positions each of 1}% between no
load and full load. This large range will
result in excessive wear and maintenance
costs, the range of operation increasing as
the regulation of the lines increases. The
tapping range may be reduced, however, by
operating the supply point at some value
above normal as shown in curve (2). This
has the effect of reducing the number of tap
changes between no load and full load, in
this case to 10. Curve (3) shows the no load
conditions.

The range of tap changes can of course
also be reduced by limiting the permissible
regulation of the low voltage mains to a
lower value.

1t will be shown later in the paper that the
radius of distribution of a unit distribution
area is proportional to the cube root of the
permissible voltage drop in the low voltage
mains.

In order to assess the economics of using
on-load tap change gear, investigations must
be carried out to ascertain the total costs of
the distribution network including the sub-
stations and high and low voltage networks.

Account must also be taken of the varying
lengths of the 11kV. mains and an average
setting for the line drop compensation used
to enable the voltage at the 11kV. bus-bars
in the low voltage substation to be maintained
as near constant as possible. This is ex-
tremely difficult where there is a considerable
variation in the length of the 11kV. mains.
However. this difficulty may be partly over-
come by adjustment” of the 11/0.38kV.
transformer tappings to increase the voltage
ratio on long feeders and decrease the ratio
on short feeders.

In order to reduce wear and maintenance
costs on the tap change gear it has been
found advisable in practice to calibrate the
operating relay to a sensitivity of 33% in
excess of the step percentage.  Thus if the
step percentage is 1.5 the relay would be
calibrated (o operate at approximately 27,
producing a further small variation from the
initial calculated conditions.
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(b) The standard distribution practice in
Cape Town is to use ring main 11/0.38KkV.
substations, fed from 33/11kV. step-down
substations, with on-load tap changing trans-
formers in both the 33/11kV. and 11/0.38kV.
substations and in addition line drop com-
pensation in the 11/0.38kV. transformers.
The low voltage overhead network from cach
11kV0.38kV. * substation is fed by four
radial underground cable feeders approx-
imately 200 yards in length and the voltage
drop in these is compensated for by means
of the line drop compensation in the sub-
stations. 'Thus, assuming equal low voltage
cable feeder lengths and balanced loading
conditions, the voltage at the ends of the
cable feeders should remain constant at 233
volts (i.c. approximately -+6%) the per-
missible regulation of the low voltage over-
head lines being 10%. However, in practice
it is not always possible to achieve this and
it is therefore necessary to use an average
setting for line drop compensation. Ex-
perience has shown that an average setting
of 1.25 volts per 100 amperes is the most
suitable. These conditions are shown in
Fig. 7(b).

(¢) In an endeavour to reduce the capital
costs a different method of distribution was
adopted in one township, which has been
divided into five areas, and, from an 11kV.
switchboard in a centrally situated substation
high voltage radial feeders, terminating on
a standard transformer (300kVA) have been
laid o the load centre of each area.

The low voltage terminals of each trans-
former feed the overhead network either
directly or via a pillar box.

Due to close proximity of the 33kV. sub-
station the voltage regulation of the 11kV.
mains was very small (in the order of 12
and thus the low voltage distributors could
be designed for a permissible voltage regula-
tion of 5%. This is shown in Fig. 7(c).

In another township similarly reticulated
but located approximately four miles from
a 33kV. substation, transformers were in-
stalled without voltage regulation equipment.
Here it was necessary to increase the Voltage
ratio on the fixed taps of the 11/0.38kV.
transformers to compensate for the higher
regultion in the [1kV. feeders.
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From the foregoing it can be seen that
when designing overhead low voltage net-
works it is essential for the engineer to take
into account many factors before deciding
upon the permissible regulation of the low
voltage distributors.

3.4 PHASE-UNBALANCE

When designing a low voltage network
allowance must also be made for phase
unbalance, i.., the possibility that the load
and hence the voltage drop in one phase may
be higher than in the other.

In view of the statement by Mr. Copland
(1) that the average phase-unbalance in low
voltage networks supplying predominantly
domestic consumers was as high as 50% it
was decided to carry out similar investigations
to ascertain the phase-unbalance for the
conditions obtained in South Africa.

Phase-ammeter readings were taken in
cight substation areas having single phase
service connections and the results are shown
in Fig. 8.

It can be seen that the phase-unbalance
varies over a considerable range though the
average is not as high as 50%. However, it
would appear to be a reasonable precaution
to provide for an unbalance of say 30% when
calculating the permissible regulation of low
voltage networks in this country.

4.0 THE THEORETICAL NETWORK

Having assembled the basic data required,
it is now possible to proceed to the design of
a theoretical network and to arrive at a
formula giving the best radius of distribution.

4.1 LIST OF SYMBOLS
ry=radius of unit distribution
area rds.
fe = 0-9125r, — length of radial
o feeder ~ yards.

consumer  density (consumers
T acre),

R = resistance of conductor — ohms
r yard.

LLF = loss load factor.
P = after diversity maximum de-
mand per consumer — wats.
A = kilowatt demand charge — £'s
per kW.

— encrgy charge per unit— £s
per unit

ELECTRICITY

UNDERTAKINGS OF SOUTHERN AFRICA

4.2 THEORETICAL LAYOUT

The theoretical network shown in Fig. 9
consists of a number of radial distributors,
the loads on which are proportional to the
square of the distance from the supply point.
Loads away from the radials are fed by
branch distributors. The network may thus
be said to consist of segments of a circle in
which the loadings are similar.

Mr. Copland put forward the view that
networks consisting of eight radial dis-
tributors were more satisfactory because,
when six radial distributors were plotted.
one or more of the radials required long
branch distributors near the supply point.

It was felt, however, that this condition
does not always apply when overhead low
voltage mains are employed and in con-
sequence, investigations into networks con-
sisting of four, six and eight radials were
carried out.

The result of these investigations showed
that, as the consumer density decreases, the
most suitable number of radial distributors
from the substation also decreases an
network consisting of six radial distributors
was found to be the most suitable under the
average site conditions obtained in South
Africa.

‘This conclusion is supported by the findings
of Mr. Copland, who found that an eight
radial network was the most suitable for
conditions in England, where consumer
densities are approximately twice those
obtaining in this country.

It was also found that, as in the case of
the underground network design, the number
and length of inner branch distributors was
proportional to the radius of the area, with
a consequent variation between the practical
and theoretical lengths. Figure 10 shows
the correction factor “k™ which must be
applied to obtain a more accurate length for
the inner branch distributors.

In an underground network no difficulty
is encountrered in radiating any number of
distributors from the substation, the cables
being laid on either side of the street. How-
‘ever, this is not practical in the case of an
overhead network and it is thus essential to
lay feeder cables from the substation to
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suitable positions on the network. In the
practical layout the length of radial dis-
tributor from the substation to the first inner
branch distributor is treated as the feeder
cable, each cable feeding two segments of
the network.

4.3 LENGTH OF DISTRIBUTORS AND
LOADING

The length of the feeder cables and the
distributors in a unit distribution area is
obtained from the following expression :—

L = 1-22r; + 8-76r, + 7-Or;k yards . (5)
the first term being the length of the feeder
cables, the second term the radials plus the
outer branch distributors and the third term
the inner branch distributors.

Fig. 11
he maximum current per phase per radial  _ 5 o L
is given by the following expression :— SEGMENT OF THEORETICAL NETWORK
1= 0-1646r2dP x 10-6 ampres . . . (6) - Figures indicatng lengths of distributors as o
proportion of total length (L) in the segment.
30
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4.4 CALCULATION OF RADIUS
OF DISTRIBUTION

The radius of

KINGS OF SOUTHERN AFRICA

e maximum voltage drop occurs at the
extremity of the outer branch distributor and
d':suming that the lenglh A—B represents

on the basis of the maximum p:rmx55|b|:
voltage drop in the distributors and is cal-
culated as shown below.

Fig. 11 shows a segment of a 6 radial
distribution area, the figures indicating the
lengths of the various distributors as a
proportion of the total length (L) of the
distributors in the segment.

The loading of a distributor can be assumed
with reasonable accuracy to be proportional
{0 its length and the voltage drop calculation
is based on this assumption.

The total length of the distributors (L) in
terms of the radius of distribution (rs)

feeder cable to the network,
this voltage drop is calculated as follows :—

Voltage drop
D — E=(0-1572 1 x 0-0786L)R
=12-35ILR x 10~

€ — D~ (0-3144 1 x 0-0678L)R
+(0-0678 1 x 0-0339L)R
=23-65ILR x 103
= (0-6264 1 x 0-0987L)R
- (0-0987 I x 0-04935L)R
= 6661 ILR x 10-3
A—B= l0-9657 I X 0-I34’3L)R
10~

. Total vallam: drop
232-

3-0329r, 41 ILR x 163,
5 Copper £196 per 2240 1bs
N 1/9d per 1b.
®
«

°

/

R

COST PER YARD

50

100

STAND FRONTAGE = FEET

Fig. 12

OVERHEAD RETICULATION
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Substituting for 1= 0-1646 3dP x 10-¢
1 =3 0329ra
the total Vollagc dmp Vs
=0- Ilﬁr’RdP X 10=6
. Radius of d|s!nhunon Ty
3 v
= V§-TI6RAP x 10-8 Yards. . - (1)
Where V — maximum permissible voltage
drop in the low voltage dis-
tributors
R — resistance of conductor per yard
d = consumer density per acre
P — after diversity maximum demand
in watts.

Fig. 11(a) shows the relationship between
the load density (d x P) and the radius of
distribution using 0-1 sq. in. radial dis-
tributors.

4.5 ELECTRICAL LOSSES

The total electrical losses in the low voltage
network may be obtained from the ex-
pressior

0-0142

108

rjd?P*R x LLEKkW . . . . .. (8)
where LLF = loss load factor,
and the annual cost of these losses will be :—

5(010142 rid*PILLF) (A + 8760B) . - (9)

where A = kilowatt demand charge in £'s

and B — energy charge per unit in £'s

To simplify the cnlculanons, the losses in

the inner brancl tributors have been

ignored as it was faund \ha| these constituted
only approximately 4% of the total losses.

4.6 COSTS OF LOW VOLTAGE
NETWORK

The theoretical network shown in Fig. 9
approximates closely to average conditions
and such a design is useful for a rapid estima-
tion of costs for a particular township.

In order to provide a means of inter-
connection either between substations or
between radials in the same substation area
(to cater for operation under fault conditions)
it is desirable to maintain the size of the
radials to the extremity of the outer branch
distributors. However, to obtain maximum
economy in the design, smaller conductors
may be used for the inner branch distributors.

The total cost of the theoretical nciwork
excluding substation equipment, may
obtained from the expression i—

£1-22r,A+£8-76r,B+£7-0r,Ck . . . (10)

where A — cost per yard of feeder cable,

B — cost per yard of radial and
outer branch distributors,
C = cost per yard of inner branch
distributors ,
= correction factor,
radius of distribution.

It must be noted, however, that the cost
per yard of an overhead network varies
according to the stand frontage. This is due
to the necessity of having to place the poles
in suitable positions for the service con-
nections and account must be taken of this
when calculating the theoretical costs.
Figure 12 shows this variation of cost as
applicable in Cape Town.

5.0 METHOD OF DESIGN

In the design of a low voltage overhead
network the choice of conductor sizes is
very limited when compared with an under-
ground network. The standard sizes in use
are 0-1, 0-05 and 0-025 sq. in. whereas in
an underground network sizes up to 0-3 sq.
in. are quite common.

The large admd’s obtained in this country
virtually rule out the use of the smaller sizes
for the main radial distributors if a reason-
able radius of distribution is to be obtained.

It is proposed to illustrate the method of
design by considering a_typical lownshlp
having } acre stands and an admd of 2-5
per consumer. comparison _is made
between the costs of mid-boundary and
standard street reticulation and it will be
shown that there is a considerable saving in
capital expenditure with the mid-boundary
construction.

To illustrate the extent of agreement
between the theoretical design and actual
conditions two further examples of the
design will be given and finally an analysis of
the costs will be made.

Network A—Fig. 13 (Mid-boundary Con-
struction)
Design Data

Average stand frontage. 100 ft.
Average consumer density... 3-5 per
acre
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Variation in admd.0-25kW con-
Future increas sumer
load ..0-5kW

Radial distributor size. . ... 0-1 sq. in

Admd, . 506 w6 4 - SkW
Phase unbalance. . .0~ 4kW. per

Inner branch distributor size 0-05 5. in-
aximum permissible volt-
tage drop in LV dis-
tributors (5%) -+~ 11 volts

Number of consumers .... 167

UNDERTAKINGS OF SOUTHERN AFRICA

From Equation (7)
Radius of Distribution
3

[
VO-T16 % 0-248 x 3-5 % 4000 % 10-¢
— 300 yds.
Costs
Total theoretical cost
= £1-22r,A +8-76r,B+7-0r,Ck
1

where A = £3-1 B'= £1-08 C = £0-9
and k = 0-54
= £4.995 or £29-8 per con-
sumer.
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Actual Cost
Feeder cables . .
LV overhead mains.

or £29-7 per consumer.

Details of the respective route lengths and
costs for all the networks are shown in
Appendix 1.

Network B—Fig. 14 (Street Construction)

The network shown in Fig. 14 is designed
for the same area as that of the previous
design, but in this case the design is based on
street. construction.

To enable a true comparison to be made
between the two methods of construction, it
is essential to include the cost of the street
lighting in view of the increased number of
poles required for the street lights in the
mid-boundary construction.

A comparison of the costs is shown in
Table I.

TABLE L.
No. of Consumers 67|
| -
Item | boundar; Street
| Construction | Construction
[t :
Feeder cables 1,154 1,362
LV overhead |
o mains 3815 4718
treet lighting |
i | 120 | 667
Street lighting |
lanterns ... | 486 (63) 479 (62)
‘ 95 7,226

The above figures illustrate the saving that
may be effected by the use of mid-boundary
construction. The saving in the cost of the
overhead network including the street light-
ing mains is 6:12%. It has generally been
found, however, that street construction
requires the use of longer feeder cables, thus
mcrensmg the overall saving still further to
6-52%.

Ernerience it Cape Town lay ahoyn!thet
the average saving on the reticulation using
nud boundary construction is approximately

o 8% where provision is made in the
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street lighting for a level of illumination of
umens per 100 ft. lincar. This saving
increases considerably if the level of illumin-
ation is reduced.
Network C—Fig. 15
Design Data
Average stand frontage ... 75 ft.
Average consumer density 5 per acre
Total admd (as in Network
A

................. 4kW. per
consumer
Radial distributor size.... 0-1 sq. in.
Inner branch distributor
size - 0-05 sq. in.
Msximum permissible volt-
rop _in i
lnbmors (5%) 11 volts
Number of consumers 200
Radius of distribution
3 [l
= V0116 » 0-248 » 5 x 4000 x 10~
= 267 yds.
Costs

Total theoretical cost

-+ (7-0 x 267 X 0-42 x 1-02)
= £4,608 or £23:04 per consumer.
Actual Cost
£1,118
LV overhead mains. £3,580
— £4,698 or £23-5
per consumer.
Network D—Fig. 16

Design Data

Average stand‘frontage ... 80 ft.
Average consumer density. 5+0 per acre
Admd . 3-0kW. per
consumer
Radial distributor size. ... 0-1sq. in.

Inner branch distributor

0-05 5q. in.

Maximum permissible volt-

age drop in LV distribu-

tors (6 . 13-2 volts
Number of consumers
Radius of distribution




The world's largest
turbo - generator
for Britain

HE CENTRAL ELECTRICITY
Generating Board have ordered a
PARSONS 550,000 kW turbo-ge

tor to

be installed in the projected Thorpe Marsh
Power Station, Yorkshire, England,
This machine, the largest generating
set in the world, will consist of two

ahead, cach

lines arranged in L
line comprising four cylinders
5,000 kW

driving a 2

generator

Parsons are abo
constructing the
Condensing and
feed heating
plant

Reveat oS0 ®
Exhaust Vic, 287 in Hg

Al cight main eylinders will be of the double flow
o line taking
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Between duplica e ;\U)m[
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expansion of the steam being through two lo

cylinders one on each line

p,muu

e at 18,000 volts 85 PF.: 50
will be hydrogen
The rotore being

Egch go
4 se at 3,000 r.p.m
conled with direct water cooled
direet gas cooled

PARSONS

P.0. BOX 3425
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(S.A) (PTY.) LTD.,

C.A. PARSONS & co.
LOVEDAY STREET.

642 — 648 MARITIME HOUSE.
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Costs
Total theoretical o
£1:22 % 316 X
s XS X Dursy
(7:0 % 316 % 06 x 1:0)
— £5,781 or £27-5 per consumer.
Actual cost
Feeder cables ... £1,424
LV overhead mains £4,210
— £5,634 or £26'8 per
consumer.

6.0 CONCLUSIONS

The examples of network designs given
above are based on existing modern town-
ships in Cape Town and are considered to be
typical of those now being established in
other towns and cities in this country.

Mid-boundary construction has much to
recommend its consideration both from an
economic and aesthetic point of view. The
economics have been dealt with in the papes
and the photographs contained in the
appendices illustrate clearly the improved
appearance of the streets due to its adoption.

Voltage regulation and electrical losses are
reduced and it can be seen in the diagrams
that the calculated regulation approximates
very closely to that allowed in the design
data. In certain longer than average dis-
tributors the regulation is slightly higher but
the following should be borne in mind :—

(a) The phase unbalance factor of 30%
may be higher than will obtain when
the larger admd’s allowed for are
sustained.

(b) The excess voltage drops obtained due
to the higher admd’s used in the designs
will be an infrequent occurrence for a
limited time during the peak periods
and as such may be tolerated.
The estimated future increase in load
may be too

The allowances for fuun‘c expected loads
cannot be sustained or refuted by any firm
evidence and it is therefore not considered
an economic proposition to incur any further
capital expenditure on this score during the
initial design stage.

One of the main objections to mid-
huundary construction appears to be the
necessity of encroaching on consumers’

e
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property for maintenance or repair purposes.
However, in Cape Town very few difficulties
have been encountered and, in fact, most
consumers in the townships where mid-
boundary construction has been used are
only too pleased that the overhead wires have
been removed from the front of their
properties.

Open points on the network should be
positioned at the street crossings wherever
possible, where they are more accessible and
5o reduce any delay in providing alternative
supplies during fauit conditions.

The number of poles and stays in the
streets s considerably reduced and damage
to_the poles, in the majority of cases, will
affect the street lighting network only and so
reduce consumer outage.

The design is based on providing supplies
to purely residential areas and not to city
centres or areas containing large blocks of
flats where the very high load densities
require special treatment.
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ANALYSIS OF NETWORKS (LOW VOLTAGE MAINS ONLY)

Appendix 1

Fig.

14
15
16

No. of
Net- | Con- | Feeder
work | sumers | Cables

167
163
200

210

vds.
366

R: nc
Distri- | Distri-

butors

yds.
2,628

Route Lengths

Theoretical

| Tnner
adial | Branc|

Feeder
butors | Cables

vds.
1132 | 355
427
786 | 363
1330 | 445

Actual

Radial

Distri-

butors
v
2410
2420
2,283

3,040

butors

yds.
1366
1830

876
1236

Actual Costs per Unit Area

T o
ial Labour | port |
PRI

2,849 910 56

3,502 1,144 ”

202 | m | s

32n 936 63

Feeder

4l
Cables | Total

£
4969
6,080
4,698

5,634

Total

Uni
Area

4995 |

4,608
5,781

A

Cost per
Consumer

| Theor-
ctual | etical
|
£ 3
27| 299
373
235 | 2304
268 275
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MID BOUNDARY CONSTRUCTION—STREET S

MID BOUNDARY CONSTRUCTION—ROAD CROSSING.
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NEW STYLE STEVEDORE

“Slow and Sure" was the stevedore's watchword
... toil and sweat his lot . . . 50 years ago. This is
no longer true . . . thanks to electricity.
Nowadays, electrical power . . . the hidden labour
force of the world ... . drives the <ranes that
effortlessly move tons of machinery and goods
from ship to dockside, and the trains that move
them from dockside to consumer. In South Africa,
seven-tenths of the electricity required for the
country's progress is supplied by Escom and the
steadily mounting consumption reflects the vital
part it plays in commerce and industry.
With 20 power stations at present serving the
Union, and more under construction, Escom in
1958 can look back proudly over 35 years' service
to you and to our nation . . . and look forward to
a future rich in progress.
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CLECTRICITY UNDERTAKING!

OF SOUTHERN AFRICA

MID BOUNDARY CONSTRUCTION DURING BUILDING

THE PRESIDENT : Gentlemen, I shall
now call upon Mr. R. W. Kane to propose
a vote of thanks to Mr, Wood for his paper.

Mr. KANE (Johanneshurg) :
Mr. President, and gentlemen,
has to be congratt m-d on
attempt to provide what “a real
e R |)m|)](~|n of planning
a low voltage network lay that is both
sound and economic,” x\ml for his earnest
endeavour to adapt Mr. F. S. Copland’s
methods to overhead reticulation schemes.
The examples given of his costing formulae
and the actual results ined in construc-
tion are particularly interesting. 1 note
though that the examples given are con-
fined to reticulation emanating from one

d centre, and quite naturally so, and
consequently it is assumed that where
veral centres are involved in any one
inwn»lun the sum of the costs fur each

area will be more or less the total cost.
F

Mr. Wood
s serious

is-

However, I think the value of ]
would have been enhanced if mme
ence had been made to the proy

ﬂpplle: to business and flat sites mul n..-
effect of parks and other open spa

The author’s remarks in his LhOlLr of
materials must not be taken too seriously,
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DPERATIONS

for although T have no doubt that the facts
given are substantially correct as far as his
luul experience is mnmmﬂl. it does not

f
dmm- are correct for the lmhnu- of the
country,

To quote one example, T should imagine
that the source of manufacture of the con-
crete poles will have a considerable influ-
ence on the ultimate cost of the pole at
erection site when railage and other trans-
port costs are added, and, to take this a
stage further, one can visualise the steel
pole having quite a financial advantage in
certain_ circumstances.

Again, on poles, T am inclined to wonder
whether the much-maligned wooden pole,
apart from occasions when a
important, is as black as it
painted,

pec

arance is
invariably
particularly from ()u- total life
In the High Veld I suspect that
the total life of these poles is much greater
than admitted

One other pm..: of interest is that of the
author’s comment on the old rule of thumb
methods which he had encountered.
suggest the author does a lml(- research
into the journals of this A: ation, where-
in he will find that the so- mllml rule of
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thumb methods are based on practical and
theoretical considerations, established at
that time, for the material and labour
devices then available. Please do not mis-
understand me over thes ecomments. The
point I wish to make is that the value of
@ paper of this description lies in the
timely reminder that well-tried methods
should be constantly reviewed, but one
must not blindly accept proposals sub-
mitted by the author without a careful

analysis of all local conditions.

The author states that concrete poles are

cheaper in initial cost than steel poles.
This is appreciated, but can it be said for
the erected pole? ference is made

to the nature of the soil in the schemes
discussed, presumably on the basis that the
cost of the hole is identical for any type of

pole, but the r is not always true, and,

KINGS OF SOUTHERN AFRICA

Perhaps the author would answer that
in his replies, for the sake of the people
in the country who were not present at
this convention,

Finally one very important aspect of the
paper is the novel but not entirely original
mid-boundary  construction which ~the
author claims can result in up to 8% saving,
or even more, if the level of street illumina-
tion is reduced. He also claims that most
consumers prefer this type of construction,
I fully accept the statements made, but T
wonder if this is the end of all expenses
in this connection,  Comparison of the
phomgraphs printed, showing the two
types of construction, emphasises the
author's statement that the mid-boundar,
construction has  been introduced in
modern townships. Actually the illustra-
tions shown on the screen, both the street
i d the mid-bound:

I think, depends on the plant-
ing methods,

In Fig. 2 ten men can be counted plant-
ing what seems to be a 30 foot pole, and
there may be more outside the picture busy
with the anchor points. Is this standard
practice, o is it merely the dress rehearsal,
with additional photogenic personnel that
invariably appear in_photographs when
such records are made?

I wonder if the author is able to give
the life of an un-galvanised non-sleeved
steel pole at the coast, and at what
intervals is such a pole painted for the
average cost of 55. 7d. per pole per annum?
The reluctance to use aluminium at the
coast under present-day costs is under-
stood, but for inland installations where
rain, and climatic conditions are different,
there are relatively long periods without
it would seem that the elaborate bi-metal
connections are unnecessary. The experi-
ence of other authori in this connection
would be appreciated.

Would the author also inform us how
Fig. 8 was prepared? There are 103 read-
ings taken at the eight load centres. Does
this mean approximately 12 outgoing
feeders each, or a number of readings at
differing periods and were the readings
taken over peak periods, or over the 2
hours?
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ang n-
struction, rather indicate what I would say
are newly developed townships, insofar as
there was very little fully established
foliage shown in the pictures. The author
does not state whether the service con-
nections were linked or fused at the service
pole. Presumably the legal requirements
of mid-boundary” reticulation have been
carefully considered, and rights of access
at all times, tree-planting requirements and
other infringements of servitude catered
for, but what will the future bring?

Apart from having to yet meet the dog
or dogs, that have a proper appreciation
of the legal rights of access, to even a mere
meter reader!  What would the position
be when the service man, with helpers,
ladders, and other apparatus and materials,
descends on the property, particularly dur-
ing the hours of darkness, apart from other
times? Even European consumers have
been known to be somewhat trigger happy
under similar circumstances,

T am afraid that the mid-boundary con-
struction, whilst laudable in intent, can,
and will, bring endless irritations and diffi-
culties to all concerned as a township
develops fully.

The Table giving the relative costs of
Boundary versus Street Front Reticulation
gives insufficient data to allow an objective
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analysis of the two systems. From the
illustrations it would seem that the

boundary system requires at least 20% more
poles than the street front system. (I think
Mr. Wood explained that in his presenta-
tion). The lower cost of materials, labour,
and transport is not therefore apparent.
urthermore, it is not understood, why the
feeder cables cannot be terminated at the
nearest pole in the street front system,

Mr. Wood will be wondering whether T
have anything to say in support of his
I do wish to remind him that
despite my queries and criticisms, his
object is_entirely laudable, and a paper
of this description provides impetus to
review present methods in the light of
modem materials and labour-saving de-
vic

I hope that the Convention of 1959 will
Hear ther sttglenaslts e o experiment
on the Reef, whereby what we consider
a_somewhat novel reticulation method
using single-phase high-voltage reticulation
and no overhead mains whatsoever, will
result in  considerable capital savings.
Under the copper costs of 1956, and the
original methods, the complete cost was
estimated to be £41,000.  More recent
copper prices brought this down to about
£39,000, whilst the new method, with
earlier copper costs was about £34,
giving a saving of approximately 17%,
However, it has to be proved yet.

On your behalf T have great pleasure in
proposing a vote of thanks to Mr. Wood
for his very provocative and interesting
contribution’ to the proceedings of this
Association. (Applause),

THE PRESIDENT:  Thank you Mr.
Kane.

1 will now call upon Mr. F. Stevens, of
Ladysmith, to second the vote of thanks.

Mr. F. STEVENS (Ladysmith): Mr.
President, this is a bit of a surprise, T had
no idea you were going to call on me,
As a matter of fact T have made a note
here to complain of the short period we
had to read the paper and collect informa-
tion to enable us to contribute to the

iscussion, so if I don't say very much
you will forgive me,

ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

I was extremely interested in what Mr.
Wood said. am inclined towards the
views expressed by Mr. Kane, and
agree that it will give us food for thought
as to whether we should perhaps get away
from the usual construction or mid-blnci
construction, although T am very doubtful.

T have very great pleasure in seconding
Mr. Kanes vote of thanks.

Thank you.

THE PRESIDENT: Thank you Mr.
Stevens.

I would like you to show your thanks
in the usual way for the presentation of
this paper by Mr. Wood. .

(Applause).

The paper is now open for general dis-
cussion,

Mr. J. E. MITCHELL (Salisbury): T
must first of all congratulate Mr. Wood on
his very excellent paper, and not only for
the interest which it has aroused, but also
for its layout and design, and he has
obviously had to carry out much investi-
gation and detailed analysis of the condi-
tions in Cape Town in order to present it,

1 have, however, one or two comments
which T'd like to make on certain points,
the first being in regard to materials, on
Paragraph 2 of Page 9.

In view of the well-known use of concrete

les in Salisbury, which use started as
ar back as 1940, T was of course very
pleased to see the author stating that these
are proving the most economic for reticu-
lation purposes. Like Mr. Kane, I realise
that transport is a big feature, and it
depends on where they are manufactured.
T am not aware of what he pays for poles
in Cape Town, but in Salisbury, where as
you are aware the Electricity Department

self manufactures its own poles, the price

of the normal 28 ft. pole comes out at
£4 15s. today, and the 29° 6” terminal,
or angle pole, which will take up to a 30°
angle without staying, is £7.

T would say, however, that the use of
cross-arms on low tension concrete poles
does seem to me illogical. Vertical con-
struction offers much neater facilities to
my mind for service takeoffs, with the
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requisite ground clearance, and has the

benefit of a neutral conductor below the

phase wires. This is accentuated in Cape
‘own, where street lighting feeds in addi-

tion to service connections, are taken from
e ;

the erection of straight poles, and the pull-
ing up of wires, is far easier, and the diffi-
culties in regard to torsion, as mentioned
by the author, are avoided.

I was particularly interested in the
author’s pictures of the methods employed
in the erection of concrete poles in Cape
Town, and his statement that extreme care
must be taken during erection to avoid
cracking or fracturing the pole.

1 was first of all surprised at—may T say
itP—to me a rather ingenious but at the
same time an archaic method of erection.
And secondly, that the pole should be of
so delicate a nature that cracking could
oceur if extreme care was not taken. It is
obvious that by the method used for
erection, it would be very difficult to use
an augured hole. You would have to have
a batter to it to allow the pole to be put in.
T am sorry about this, because it does not
appear that my remarks, made in this city
o YO ke Moot norei i any way. At
that convention I stated that with a pole-
operated pole augur and derrick it was
possible to erect 20 poles a day with 1
European and 2 Africans, and on our
investigations, at a much lesser cost.

I have brought a series of photographs
with me, which T'll put on the table, which
show a series of erecting poles by the pole
augur and derrick method. 1 brought
another series of photographs for the
interest of the author showing the various
methods of usin, ical _construction
which has been used in Salisbury since
the war, and where we have, I thinl
practically always used mid-boundary re-
ticulation.

May T say that T don't agree with Mr.
Kane that ‘mid-boundary reticulation i
ikely to cause maintenance troubles,
because that is not our experience. In
town planning in Salisbury the actual mid-
boundary is 15 ft. off centre. That is, of
course, all new areas—and practically all
of Salisbury is “new area” and the 15
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feet is a servitude for all services, the
boundary of which we use.

Salisbury's experience with aluminium
conductor milar to that of Cape

wn. The over-all saving amounted to
as little as 8%, and with the lowering of
copper prices this price differential has
been further minimised.

Turning to tap changers, I do not feel
that on-load tap changers, either 33/11 KV,
step-down or 11/0-38 KV local transformers
are justified. Such luxuries can well be
done away with to reduce costs, and off-
load tap “changers, intelligently set, to-
gether with o1 5% statutory
allowance, is all that is required if the
network is designed properly. The 50%
phase out of balance quoted by Mr. Cop-
land refers to_distributors with only four
consumers, and of course with such a small
number of consumers this figure can easily
be obtained. 30% is much nearer the aver-
age phase out-of-balance, and is a much
safer figure to assume for design work.
The remarks regarding the number of
radial feeders from any sub-station are not
T:ite correct. It is agreed that consumer
density in England is twice that in Southern
Africa, but the A.D.M.D.’s in Rhodesia—
if not in South Africa—are proportionatel
higher than those obtaining in England,
and_therefore T doubt whether there is
much difference between the kilowatt
demand per acre in the two countri

A study of the typical networks given
shows that practically all the circuits
within the townships are boxed, with suit-
able open points. It is agreed that with
underground networks, boxing by means
of link boxes is essential for difficulties
encountered in fault location. i
overhead networks where all is visible, and
where usually any faults on the overhead
ines can be repaired just as quickly as the
network feeds can be altered, such elabora-
tions would only seem to put up the cost
and not to be really justified.

This point is accentuated in mid-
boundary construction which is away from
vehicular access, and consequently not sub-
ject to the ty’;:e of damage that can be
caused through collision of a vehicle with
a street pole,

£
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T may mention here that the difficulty in
regard to trees and foliage is of course
mitigated in Salisbury by the 15 ft. servi-
tude, lwhen- planting “of trees is not

ed.

It is interesting to note how the street
light feeds are made across private pro-
perty, from the mid-boundary construction.
This practice I feel sure, from experience
with _service connections, will provide
opposition from plot holders to such street-
lighting leads being placed across their

I was very delighted with the exercises
the author las caried out in regard to the

st of mid-boundary reticulation with
street lighting in the roads themselves
showing that this method was in fact more
economic than what to me is a very un-
sightly method of roadside reticulation.

The present day cost of low-voltage
overtiond et o T aaie development
in Salishury is about £33 per consumer,
which compares very favourably with the
Cape Town figures. I feel I must disagree
with Mr. Wood's conclusions in Paragraph
(b) “It is considered that the network must
be designed for compliance with statutor
voltage - conditions throughout the peak
period.” This period is normally 6 to
pamn. in the evening, and that surely is the
time when the consumer is most concerned
about the quality of the service given. He
is generally not prepared to wait a lon
time for his dinner to cook or for his bath
water to heat, and in major cities in the
tropics where' the evening draws in very
quickly he requires a good standard of
illumination from a normal and not over-
elaborate lighting installation.

Like Mr. Kane, despite m;

E ELEKTRISITET
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in_this position. There was actually no
collaboration between us, Mr. President.
t is only a question of who could get in
first to e same thin,

1 had also noted the practice indicated
by Mr. Wood of duplicating supplies on
low tension networks which T also dis-
u?pmve of. T don't consider that the cost
of doing it is justified at all. T would also
say that mid-boundary construction has
been standard in Bulawayo since 1897, and 2
as far as I am aware has not led to any
difficulties

The question that I do want seriously to
raise is this question of regulation, and here
this is not so much a criticism of the paper
as warning to the whole country. Mr.
Wood indicates that the regulation which
is being permitted in England is 6% plus or
minus, the 5% in this country, and
ion.

, agal
in the Federa

In actual fact, however, recent events in
Britain have led to the need for a much
finer control than that. I refer to the intro-
duction of television.

I understand that unless the regulation
is kept to very much finer limits than plus
or minus 6% difficulties arise with television
sets, and in this country it seems to me that
if there is a possibility in the future of TV
ever becoming a habit, we should be very
much on our guard in this matter, other-
wise we'll find ourselves, no matter what
the legal position may be, having very

s

heated times with our consumers.

In respect of the phase unbalance condi-
tions referred to by Mr, Woo wonder
whether he has any information as regards
the difference between phase unbalance in

1
with some of Mr, Wood’s cr)),ncl\ ions, and
despite my being a little critical in regard
to horizontal design and method of pole
erection, I think the convention should be
very grateful to the author for bringing
forward the paper which he has given us,
and will give us in the future so much meat
to get our teeth into.

THE PRESIDENT :
Mitchell.

Mr. A. R. SIBSON (Bulawayo): M.
President, Mr. Mitchell and I are very often

Thank you Mr.
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areas ree phase
to its consumers, and those in which these
are only single phase connections,

I know that at one time, Cape Town
more or less standardised on three-phase
connections. T don’t know whether they
have learnt wisdom yet, and gone in for
single-phase connections in some of their
areas. If they have, it would be interesting
to have a comparison. 1 am inclined to
think that you might get a better result
with single " phase connections,

THE PRESIDENT: Quite right!
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Mr, SIBSON: 1 too criticise the con-
tinued use of horizontal construction, We
have no justification for it at all. here
are many advantages in vertical construc-
tion. I would like to take this opportunity
of telling you, just in a few words, of a
new development which we are experi-
menting with in Bulawayo in regard to
tap-offs for service connections, and this
particular scheme that we are developing
can also be applied to other things, in parti.
cular the street lighting connections that
Mr. Wood has zFeu]l with in his mid-
boundary supplies.

I have here a piece of PVC—I'm glad to
say it's black—which was made for us by
a local manufacture. It is a_three-core
piece of cable, the middle core being twice
the section of the other two, and this com-
bined three core piece of PVC is what we
are now using for service connection. The
two outer half size cores are the earth-cum-
neutrals to which I have made numerous
references in the years gone by at this
conference, sl Hla sillls ool the
phase. The two outer wires are bonded
together at each end and they support the

hase wire, there being no insulators,
they are earth wires and not
The phase wire in the middle at
each end hangs loose and is therefore not
under any stress other than its own weight,
which is supported by the web of the PVC
and at the consumers’ end this is carried in
the conventional way into the service, and
at the other end it goes into a pole mount-
ed cutout.

Now one of the major advantages of this
particular_arrangement, apart from its re-
duced cost, is the high surge impedance it
provides for transients arising from light-
In fact it
comparable with
that of underground cable, and one of the
reasons that I believe Johannesburg Muni-

ity have set their faces against overhead
service connections, is the lack of this surge
impedance, This system provides it in an
overhead connection, and does so at a
reduced cost. T will leave this sample on
the table for anyone who wishes to have
a look at it.

I would like, before sitting down, to
express my appreciation to Mr. Wood for

NG van MUNI E ELEKTRISITEITSON
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the enormous amount of work he has done
in preparing this paper. It is always a
great joy to have a paper given by a mem-
ber of the staff of ll'lt' host undertakin;
the towns to which we come. It is always
of pai r interest, because we can see
the reality while, at the same time, hearing.
what he has to say about it, and what he
has to say has been most interesting how-
ever much some of us may have different
views about it.  Thank Mr. Wood,
very much indeed, and thank you Mr,
President. (Applause).

LUNCHEON ADJOURNMENT
On Resuming :

THE PRESIDENT : The first item on
this afternoon’s programme concerns our
Constitution. You will recall that at the
Margate Convention last year, you had a
copy of an amended Constitution before
you. e Constitution has been recon-
sidered and suitably revised by your
Executive, and has now been put ‘into
proper shape for adoption, T now formally
move the ?n]lowl'ng resolution :—

(a) That the Constitution of the Associa-
tion, as adopted at the 31st Conven.
tion of the Association held at Mar-
gate, be amended so that the reading
thereof will now be as in the Con-
stitution annexed to these Proceed-
ings;

(b) That the Constitution as annexed to
these Proceedings be translated into

i y A. P. Burger, the

Hon. Legal Adviser;
(c) That a copy of the English version
of the Constitution as annexed to
these Proceedings be signed by the

President of the Association and by

the Secretary/Treasurer and that the

same be in safe custody by the
cretary/Treasurer and be the offi-
cial version of the Constitution as
adopted by the Convention at
Margate and as now amended.

I now call upon Mr. van der Walt to
give an explanation of the amendment
before you finally accept this Resolution.

Mr. J. L. VAN DER WALT (Krugers-
dorp): " Mr. President, gentlemen : you
will remember, as the President has said,
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that at the Margate Convention at the last
moment, the Executive had to put before
you a number of amendments and since
then there have been further amendments
which we thought advisable so as to clarify
certain anomalies and misinterpretations.
The amendment now proposed by the Exe-
cutive Council to the Constitution as
adopted in 1957 at Margate mainly apply
to Section 7(2)(ii) where we give a better
definition of members,

The next clause materially amended is
Sg]cn'un 9(4) which deals with the fees pay-
able.

Another section materially altered is
Section 11. There we have provided for
voting powers for our Honorary Members
which we did not have in the Constitution
adopted at Margate. Your Honorary Mem-
bers now have voting power.

Section 12(5) is the next one amended
since Margate. 12(5) provides for Sectional

Voting,

Mr, R. W. KANE (Johannesburg) : Mr.
President, with your permission, I would
suggest that the Convention accept the
Constitution as it stands.

THE PRESIDENT: Gentlemen, may
T take it then that this Resolution has been
adopted.  (Agreed).

What T intend to do now, gentlemen, is
to dispose of the reports of the sub-com-
mittees and representatives, and after that
continue with the Forum, ink we
should have time this afternoon to have
some more of the Forum as well.

T now call upon Mr. Fraser to give his
report on the Safety Precautions Com-

.

Mr. J. C. FRASER (Johannesburg) : Mr.
President, gentlemen : ‘T understand all the
delegates have received a copy of my
report, and T will therefore not bore you
by reading it. I would like to mention a
few of the salient poin

The earthing of electrical installations
and earth leakage circuit breakers. As T
state, the Committee has felt that this pro-
lem is of national importance and it has
invoked the assistance of the S.A.B.S. and
the Council for Scientific and Industrial

van MUNISIPALE ELEKTRISIT
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Research to carry out research programmes,
We have not ‘gone very far with this
matter. We have handed the matter over
to these two bodies, but so far we have had
10 answer to our queries.

I included here an extract of the Chief
Inspector of Factories' (Machinery) letter
to our committee and I felt it may be of
value to our delegates—those who are in
difficulty in knowing how to earth their
po they are in such difficulties it
looks as if it is possible to approach the
inspector in the area who may advise
'm as to how to do it.

Standard Wiring Regulations, Mr. Presi-
dent. As T state in my report, the com-
mittee is very concerned to know that some
Municipalities are still using the Red Book
as their standard, and have not, as yet,
aopted the' Blue Book s part o th
bye-laws. A good deal of the Committee’
time is spent in amending the regulations
to keep them in line with modern practice,
and for this and other reasons, the Com-
mittee considers that it is inadvisable for
municipalities to divert from standard re-
gulations,

In conveying my thanks to the Com-
mittee, I want to convey the Committee’s
good wishes to you, sir, in being appointed
as President of the Association for the com-
u;ﬁ year, and to wish you all success in that
office, and to thank your predecessor, Mr.
van der Walt, for his very fine efforts dur-
ing the last year,

Thank you. (Applause).

REPORT OF THE
SAFETY PRECAUTIONS COMMITTEE

. Mr. President, Gentlemen, T have pleasure
in presenting a short summary on the work
of the Safety Precautions Committee cover-
ing the period since the last Convention to
March, 1958,

Electrical Operated Children’s Toys.
Following the _discussion which took
place at the last Convention on the danger
of children’s toys being operated from low
voltage domestic mains, the committee per-
suaded the SA. Bureau of Standards to
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issue a mational warning through the
medium of the Press. The Bureau 1xl~
agreed to prepare a General Safety Si
foiticn conbollls such A phet e e
n to the Min.m for his approval.

E ELEKTRISITEI
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Earthing of Poles.

On enquiring into the question of
Earthing Steel Distribution Poles it is of
importance to quote. for general informa-
tion, an extract from a letter the committee
received from the Cluef Tnspector of

Earthing of Electrical and
Earth Leakage Circuit Breakers.

The committee through the AM.E.U.
issued a questionnaire to a number of
supply authorities and others in an en-
deavour to find the correct solution of this
problem.  The replies received show a
wide diversity of view conceming a
reliable form of earthing but a strong con-
sensus of opinion considers that, if prac
cable undue cost should be avoided in
rendering earthing effective.

The committee felt this problem of such
national importance that it has invoked the
assistance of the S.A. Bureau of Standards
and the Council for Scientific and Indus-
trial Research in carrying out research
programmes more _ particularly in the
direction of organising field testing by
those supply authorities sufficiently equip-
ped and skilled to participate in securing
data as to the comparative results be-
tween different methods of protection and
testing.

Electrical Equipment Specifications
ordinating Committee.

Members of the Committee have assisted
the South African Bureau of Standards in
revising the following specifications:—
(a) SAABS. 151—1952. Water Heaters.
.B.S. 155—-1956. Miniature Cir-
cuit Breakers
(¢) SAB.S. 150—1957. P.V.C. Cables.
(d) SABS. 165. Rubber Insulated Power
able
(¢) SABS. 169. RI. Telephone Cables.
(f) SABS. 97. Paper Insulated Cables,
It should be noted that S.AB.S. 150—
1957. P.V.C. Cables Specification covers
multi-core armoured cables as well as
single core cable. The specification is now
available in roneoed form and is in force.
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“The D.-panmem is fully aware of
the advantages and disadvantages ob-
taining to the various systems of earth-
ing as practised here and abroad and if
any user failed to implement one or
other systems of his own free choice the
Departmental Inspector cannot be im-
peached for them prescribing a system
which in inion offers the greatest
wafety for that particular distribution
system and area.

Standard Wiring Regulations.

The committee has under consideration
amending the wiring regulations applying
to (a) number of socket outlets on a circuit
(b) equipment in hazardous situations and
() mineral insulated metal sheathed cable.

A number of queries on the interpreta-
tion of the Wiring Regulations have been
received from Municipal Engineers and
suitable replies thereto were mad

It is thirteen years ago since the South
African Institute of Electrical Engineers
published the First Edition of the Standard
Wiring Regn]atmns (known as the Red

Book). Some 3,900 copies in English and
Afrikaans were sold of this edition

The Second Edition (known as the Blue
Book) pul)lw]ml in 1951, was mnen(led in

mld h lh? qmlth African
Electrical Engineers.

Institute  of

The committee is very concerned to
know that some mumclpalme: are still
using the Red Book as their standard and
many have not as yet adopted the Blue
Book as part of their Bye-laws.

A good deal of the committees’ time is
spent in amending the Regulations to keep
them in line with modern practices, for
this, and other reasons, the committee
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considers it i for ipaliti
to deviate from the Standard Regulations.
The Committee.

The bodies represented on the Safety
Precautions Committee at present are:—

The Institution of Certificated Engineers,
South Africa.
The South
ngineer
The Electricity Supply Commission,

The Association of Municipal Electricity
Undertakings of South Africa.

African Tustitute of Electrical
s,

The South African Association of Con-
sulting Engineers.

The South African Bureau of Standards.

The National Federation of Building
Trade Employers of South Africa.

The committee is composed of sixteen
Electrical Engineers holding  important
positions in the Electrical Industry, and,
at times, they find it exceedingly difficult,
owing to heavy business commitments, to
devote the time required for this important
work. It is hoped that this position will
improve during the coming year.

To all members of the committee and
the Secretary, Mr. Sinclair, I wish to extend
my grateful thanks for their co-operation
and support during the year. Thank you,
Mr. President.

J. C. FRASER,
Representative

THE PRESIDENT :

raser,

Are there any questions on Mr. Fraser's
report?

Mr, GILES (East London): Mr. Presi-
dent, there are a number of municipalities
in the Cape who are still operating on the
Red Book, being the First Edition of the
Standard Wiring Regulations, and 1 was
wondering if some action could be taken
to ascertain when it will be possible for
the municipalities in the Cape to adopt
the Blue Book or the Second Edition, to

eep in line with the Electricity Supply

Thank you Mr.

C ission in the ing areas of
the Cape, and also the rest of the country.

Mr. JACKSON (Provincial Administra-
tion) C.T.: Mr. Chairman, the Admini
tration has under consideration promulga-
tion of the Blue Book, As far as I know
there are no obstacles to publication, ex-
cepting that of getting down to the job of
promulgating a very considerable book of
regulations,

Mr. J. C. DOWNEY (Springs

most interested to hear Mr. kson’s
remarks regarding the promulgation of
these regulations. Some time ago T was
the convenor of this particular committee,
and we were requested to promulgate these
regulations. T am most interested to hear
that in the Cape they intend to promulgate.
While we were considering the question
of promulgation, we were informed, not
only from the Provincial, but also the
Government Legal Advisers that due to so
many references we could not promulgate
these regulations.

I am

I would be most interested to hear how
Mr. Jackson has overcome these difficulties.

Mr. J. L. K. POMPE VAN MEERDE-
VOORT (Ha ith): In the Free State
the Municipal are coming together to
promulgate a number of different regula-
tions, including building regulations. and
the Blue Book is amongst them. I believe
that a very large majority of the Free State
municipalities are busy with this, and very
shortly these will all have the Blue Book
as standard regulations.

Mr. R. M. O, SIMPSON (Durban): Mr.
President, we tried very hard in Natal to
get the Provincial Authorities to promulgate
the Blue Book as standard bye-laws for
Natal, but they came up against the same
legal difficulties of legislation by reference
that had been found by the Transvaal Pro-
vincial Administration.” In Durban we have

therefore adopted The Blue Book as a
Code of Practice.  One of the rimary
functions of the Natal Branch will be to

interest the other municipalities in Natal,
who have not yet .mdnptrxa‘he Blue Book,
to follow on the same lines as we have
done.
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Mr. JACKSON (Provi]ncin] Administra-

D 3
difficulties which is_encountered in other
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saying “Let’s carry on business as usual
with the Red Book.” In Cape Town, how-
ever, we would like to see the Blue Book
mmu]gﬂed But how long after that
will it take to have

provinces is that of up
We do not have that particular difficulty
in the Cape because we are empowered
under the Electric Power Ordinance to
promulgate standard regulations which
may then be adopted by Local Author

by reference.

In regard to the other apparent difficulty,
namely that reference is made in the regu
lations to standards which have not been
promulgated : This appears to be exactly
the same condition as existed when the
Red Book was promulgated, and whilst T
am not a legal man, T don't quite see why
there should be any legal difficulty in pro-
mulgating the Blue Book because it has
ses or references in it which are identi-
I to those promulgated when the Red
Book was promulgated.

In regard to using the regulations as a
code of practice, in the Cape we prefer,
if we can, to have bye-laws which may be
enforced, rather than to operate on a code
of practice.

Mr. J. DOWNEY (Spring:
interested to hear Mr. Jacks on’s explanation
of this, but having been the representative
of the local authority which was resnonsible
for the promulgation of the Red Book, I
think I should give some explanation of it.

The Red Book was promulgated with all
sincerity and purpose, and it was only
when we proposed to promulgate the new
edition that we fmmd that the Red Book
was not sound in law.

The reason for this is that it refers to
50 many British Suml,m! Specifications,
and S.A. specifications, it w ntend-
ed by the Gnvemment law advisers that
unless all the specifications referred to
were included in the- pmmulg.\lmn we
would find that many taken to court
would be ultra vires.

Thank you,

THE PRESIDENT : We seem to have
been functioning very eamfmnnlv in the
Cape on the Red Book, and when T hear
this kind of discussion it makes me feel like

mmm-r ‘book—maybe the Green Book?
And so it will go on and there will be no
end to it.

Mr. J. R. MITCHELL (Salisbury) : Mr,
resident, as one of the gentlemen of the
that started the hare in
ce, I think

(lm Your

the Blue Bnnk.

The whole point is this, that you can
get away with it forever. You have the
Red Book and you can have the Blue
Book, until somebody takes you to Court,
and then none of them is any good to you
at all. That is the position. T haven't got
the case in front of me, but it is Donges
vs. something or other, which came up,
I think, four or five years aso. Th at case
of course, is no\v common nd tha
the trouble. the ‘\dmmmnmr in kh(-
Cape is wlllmg to substitute vour Blue
Book for your Red Book, there is nothing
to stop him dnmg it, provided he is willing

to do it. But, as I say, it is all right until
you get caught,
Mr. W, Mr.

H. MILTON (Escom) :
President, T had a t to mme pm)])l(' in
the Provin 1] Administration, on this very
point. The line of pprad sl o
that occasion was : “This means then, that

whenever you promulgate a_bye-law, or
any regulations. they e definitely
intra vires” and they said, no,

can't guarantee that until it is challenged

in Court.”
throw out something which you say is
ultra vires until it has been proven in
Court? Has this been proven?” As it has
not been proven, T think you will find that
this is probably one of the reasons why
the Provin Administration of the Cape
will proceed with promulgation. They do
not set up to be a Court to decide whether
or not a bye-law which a municipality re-
quires to have promulgated is good in law.
They are not the

legal advisers say that it

no good going
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ahead, but
fnal author
of

7 dviser is not the
the judge in a court

\lr R. W. KANE (Johannesburg) : Mr.
President, T wanted to raise ilar point.
Mr. Milton has actually put the point very
well. There have been one or two pcnp](‘
who say that the bye-laws are ult
Tikiow o ons ver I Lo Dan v
states that the byelaws are intra vires
until they are really proven u]«m vires.
S hite: ety i, 1 that My iDsnto
referred to the Government ]egal advisers.
'|d|n Act in this country refers to

Standard  Specifications  without
any reproduction of the complete stan-
dards. In other words they regulate by
reference.

Mr. G. J. MULLER (Bloemfontein) :
Mr. President, T may say that we are, as
has already been said, in the process of
promulgation in the Free State, and
personally ‘\'\ve d mmed this matter nf
intra or ultra i
Authorities,
vaal there
spite of which they hwe deﬁnx(elv dccvdml
to go on with the pmmlll gation.
apparently therefore satisfied that ﬂw\' are
on good ground.

Mr. C. LOMBARD (Germiston): M.
President, gentlemen : T think Mr. Kane,
and some of the other Recf engineers here
will bear me out when I mention this other
point, and that is that one legal opinion
we had was that whilst the Wiring Regu-
lations were prepared by a body of
engineers and not by legal men, and conse-
quently if they were adopted as bye-laws,
the legal people will have a very nice

cnic. I think that at that time the opinion
as that it was much safer to adopt them
as a code of practice.

Mr. J. C. FRASER (Johannesburg) : Mr,
President, T was very ol wed mdeed to
hear Mr. Jackson’s would
suggest that the mhsr menw< G“L Mr.
Jackson how to get over the difficulties,
because he doesn’t seem to have any diffi-
culty at all.

With regard to Cape Town, I am very
sorry to_hear that you are still working
on the Red Book. T would like all the

ELECTRICITY
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elegates to appreciate that this so-called
fety Precautions Committee olun-

< v
tary body who does its best to try and
keep the Wiring Regulations up to stan-
dard, and one very important point about
it is that all Wiremen throughout the
Union are being examined on the Blue
Book and not the Red Book. It might be
very difficult for some of your local con-
tractors to pass the cxamimtion questions.

In regard to Rhodesia, y interest
our members to know that :hu Federation
of Rhodesia has written to the Safety Pre-
cautions Committee asking them whether
they can use our Blue Book to their own
requirements in Rhodesia and the Federa-
tion.

THE PRESIDENT: Thank you Mr.
Fraser.

I think we will carry on now with the
next report. The S.AB.S.

Mr. J. C. DOWNEY (Springs): Mr.
President, the report, I understand, has
been tabled and I do not propose to pro-
long the proceedings by reading out the
report, except to draw your attention to
the matters in regard to Electric Storage
Water Heaters and the Report on PVC
Cables.

I must draw you attention to this ques-
tion of water heaters, as it appeared to me
at any rate that it has been generally
assumed that specifications will cover a
multitude of sins. T would commend mem-
bers to read the report very carefully and
take note and refer this matter to their
water eumneerv in regard to various types
of water:

Then iho other matter of PVC insulated

cables.  Your attention is drawn to one
point T should like to make clear. That is,
the omission in the new spec ion_on

new PVC cables to the marking of the
cables. Apparently something went awry,
and the marking, according to the specifi-
cation, only need to be placed on the drum
Many of us consider that is inade-
quate, because immediately the cable has
been removed from the drum, there is no
indication whether it cnmplwi with the
specification or not.

The report has been tabled and T am
willing to answer any question but 1
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think Mr. du Toit is also here md may
wish to elaborate on my commen

Mr, C. W. H. DU TOIT (Bureau of
Standards):  Mr. President gentlemen :
e 1 make any further comments on
Mr. Downey's report, I would like to take
this_opportunity on behalf of the Bureau
of Standards of «h.mkm, your representa-
tive, Mr. Jack Downey, pera-
tion during the past year on the Burmu
Committees.  The co-operation of the
AMEU. is very much appreciated on
those committees, because they represent
a very large body of knowledgeable con-
sumers, who assist us in keeping our speci-
fications on the right lines,

Coming to PVC which seems m have
caused a little doubt in Mr. Downey's
Thintl/thers (i therae g
and I do believe that the specification
was intended to include a clause that all
cables should be mar] in some way or
another, except that for multi-core cables
it \vnu[xl be a little difficult. T will look
into the matter in detail, and can report
that wc are having another meeting of the
Committee on 29th April to sort out not
only that pnrtlcul ar pmm but also one or
two others which have arisen as regards
the quality of the plastic used on the
cables themselves.

If there are any other questions, we will
try to answer them,

REPORT OF THE TECHNICAL
COMMITTEE OF THE SOUTH
AFRICAN BUREAU OF STANDARDS

Mr. President and Gentlemen, I have much
President and Gentlemen, I have much
pleasure in submitting the report on the
South African Bureau of Standard’s activi-
ties during the past year, and particular
attention is drawn to the remarks indicated
])y °°® in the report on Electric §tl)r’|gv.

Water Heaters and the report on P.V.
Imuh\ked Cables.

S.A.B.S. 555—Overhead Service Line
Connector Boxes:

Ist Meeting, 27th August, 1957.
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Sent out for comment. Return Date:
28th February, 1958.
Revision of S.ABS. 151-1952 — Electric

Storage Water Heaters:

1st Meeting, 19th February, 1957,

2nd Meeting, 6th August, 1957,

Final meeting, 18th February, 1958,

e revision of the specification for

water heaters was undertaken with three
objectives in view.

(1) As separate specifications for immer-
sion heaters and for thermostats have now
been published, it was desirable to refer
to these two specifications in S.A.B.S. 151
and thus delete requirements and tests re-
lating only to thermostats and immersion
heaters from the specification for water
heaters; this has been done,

(2) Owing to the fact that South African
manufacturers are to an increasing extent
supplying water heaters to Rhodesia
(where compliance with the B.S.I. speci-
fication for water heaters is specified) an
attempt was made to bring the Bureau's
specification more in line with the British
one. Here a measure of success was
achieved by specifying a minimum test
pressure, for C.F.D. water heaters, of

50 Ibs. per square inch, the provision of
a drain cock on all water heaters, a non-
return valve for free-outlet water heaters,
and incorporating requirements for heaters
having rectangular containers, and other
minor changes,

nade to deal

3) An attempt was

areas where the water is either very hard
or prone to cause dezincification, During
the past few years the Bureau and
latterly the Corrosion Unit of the C.!
have investigated this ploblem and ‘much
have investigated this problem and much
preliminary work has been d In
the revised specification lnr water
heaters, requ-mmems are laid down for
the brazing material to be used in the
construction of the inner container and
for the cistern of cistern type water
heaters. In addition, an appendix has
been added containing recommendatio
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To ensure RELIABLE POWER
ESCOM relies on
CALTEX REGAL OIL CC (R & 0)

Two 30 Mw Metropolitan
Vickers Turbo Generators are
in the far background. Set No. 3
is in the centre—a 60 Mw Parson
installation. Set No. 4, a 60 Mw
British General Electric Turbo
Generator, is under construction
in the right foreground.

The massive Turbo Generators at
Wilge (Tvl.) Power Station

must be kept at peak efficiency, so all are

‘ubricated with Caltex Regal CC (R & O).

Foaming is prevented by special processing of
Caltex Regal CC (R & 0). Clear lines, freedom
from sludge and rust are ensured by the effective
oxidation inhibitor in the oil.

Caliex Inhibited Regal Oils meet the exacting
requirements of all leading turbine makers.
Maintenance costs are kept low and running time
high when using reliable Caltex products; and
you can take advantage of the expert advice on
ion problems that is freely available
through the Caltex Technical Service.

and TECHNICAL SERVICE
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to manufacturers producing  water
hcaters lo e usel areas where very
a dez clfymg waters are ex-
muntare(L

It must be stressed, however, that the
standard type water heater is not designed
for operation in_very corrosive or dezinci-
fying waters. Consumers who have such
active waters to contend with should con-
sult with the supplier and bear in mind
the recommendations of the appendix of
the specification S.A.B.S. 151

S.A.B.S. 150—P.V.C. Insulated Cables:

The revision of S.AB.S. 150—P.V.C.
Insulated Cables was completed and ap-
proved by the Standards Council during
1657, "6 revisad specification cavers the
multicored types of armoured cable,
which is now’ being widel

Recent uwesnwm. s in this country as
well as overse: shown that a more
satisfactory .Agemg test is necessary. The
s now completing interesting tests
in this connection, and hopes to have more
mmhctmy ageing tests in the near future.

For this reason tie pnnnug of the Speci-
fication delayed,

°*® There is an important aspect of P.V.
cables which should be brought to the
attention of .1]1 concerned. The present
ication for P.V.C. cables does not
J rouse in situa-
tions where they are x-qmz-d to the sun.
.V.C. is known to age rapidly under these
circumstances although careful selection of
the constituents of the P.V.C. can improve
matters tremendously.

The Bureau is unable to include tests to
cover this aspect at present, as there is no
proven test available” even in overseas
specifications. ~However, they are working
on this problem and ‘hnulr] be able to in-
clude a test in the near future.

There is no direct recommendation at
present, therefore, apart from the sugges-
tion that when consumers wish to use
P.V.C. exposed to the sun they should con-
sult with the manufacturer, as regards the
stability is compound. Particular
attention should be paid to the stabiliser;
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where among others, basic lead diphos
phite is good, the plasticiser and antiox
dant and most important of all the colour-
ing agent. Black always gives better
service than others and red is very poor.

S. A B S. 97~Pu1)L'1‘ Insulated Cables:

sion of S.AB.S, 97—P1per In-
mlh:d (‘ables for_General Purposes—was
started during 1957 and the revised draft
sent out for comment during January,
1958, The closing date for comment was
3lst Marcl ision has there-
fore still m be finalised.

Code of Practice—Cables:

The preparation of a Code of Practice
for the storage, handling and installation
of cables was initiated, and at present
various sub-committees are engaged in the
p}:ep’lratmn of the different charpters of

code.

Committee Work of Electrical Engincering
Section during 1957
.B.S. 2—Storage Batterie:
The revision of this specification was
approved by the SABS. Council in
August, 1957. The main 1mendmenls to
the original included the followi
(a) Three duty classes of Innerv are
now covered by the specification, as
compared to one originally.
(b) Capacity test at 20 hour rate now
mmplies with LE.C. recommenda-
tion:
l{ngh mte discharge tests have been
le more comprehensive.
(d) An lwerohurge hfe et l).\;ed on
A. d to

(e)

ed
mmume achml hh‘ ml\dllmns

(e) Life cycle tests now comply with
LE.C. recommendations.

() All chemical tests nf components

have been deleted

(8) Recommended  battery
standardisation purposes
included.

sign for
have been

The revised S.A.B.S. 2 will be avail
in its final printed form \hnnlv

lable
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S.ABS. 165—Lampholders:

This specification had been held on the
recommendation of the committee respon-
sible, pending finality by the International
Electrotechnical Committee of their docu-
ment 61 dcalmg \vnh lampholders.  The
final draft wa ived last year and at a
Samnnltie Seeking el o Ocioher. 1057
the SABS. draft peclﬁcnuon was
amended to include these LE.C. recom-
mendations.

The S.AB.S. specification No, 165 is now
being_ prepared for approval by Council
and thereafter publication.

S.AB.S. Safety Specification SV 110 for
Electric Pads and Blankets:

No committee meetings were held
during the year, but extensive research into
maximum safe temperature settings for
thermostats been undertaken by the
Bureau, and it is hoped to convene a meet-
ing of the committee shortly.

o

S.A.B.S. Safety Specification SV 122 for
Domestic Radio and Electronic
Apparatus.

This has been held pending finality of
LEC. recommendation 65 receive
recently, and it has not been possible to
convene a committee meeting until now.
It is hoped that a meeting of the committee
responsible will be arranged soon.

S.

516—Motor Cycle and Scooter
Batteries:

At the request of the Union Tender
Board, preliminary investigations for a
Motor Cycle Battery Specification were
put in hand. A draft specification has been
prepared and the first committee meeting
has been held.

It is of interest that this is the first
E(‘uﬁcatmn dealing with these known to

e Bureau

S.A.

515—Induction Motors:

committee has been approved by
Council and the preliminary work required
for the drafting of a specification is well in
hand.

MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

Vocabulary and Definitions of Illumination
Terminology:

The South African National Committee
on Hlumination has compiled the Vocabu-
lary and Definitions of Ilumination Ter-
minology, which has been ded to the
Biiskia® sclvpeinedl. coplesi!abitHesABove
will be published s]mrtly hv the S.AB.S.

S.ABS. 171—Domestic Type Lightning
Arrestors:

Three meetings of the Committee were
held during 1957, in March, April and
November, and the final specification is
now ready for approval by the Council.

It is anticipated that the specification
will be printed and be available for sale
shortly.

Transformers and Bushings:

Work in now in progress on these
specifications, and it is hoped to convene
the first committee meeting very shortly.

Standardisation has been the main con-
sideration in preparing the drafts and
when finalised, these two specifications
will benefit bmh the local mamuf;\ctnrer
and the consumer,

Thank you very much
President.

indeed, Mr.

J. C. DOWNEY,
AM.E.U. Representative.

THE PRESIDENT : There is the ques-
tion of promulgating the Safety Specifica-
tions, gentlemen. 1 think Mr. Downey
would Tike to say a few words on that. -

Mr. J. DOWNEY (Springs) :  Mr. Presi-
dent, gentlem This matter has been
considered by t}le committee and reported
|)'|ck to yuur Executive for consideration,
suggested that we urge the pro-
mulganon of the safety specifications
without drhv and to_introduce a m(e«y
repair lal stem.  This matter wil
reterred to the Bureau of Standards fnr
their consideration.  As you know this
matter has been on the cards now for a
number of years and we still feel that the
time has arrived when some minimum
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standard of quality should be introduced.
The unsuspecting public get caught up in
a cheap commodity which is “that's good
enough” attitude which we feel is not quite
serving the purpos We feel that if the
safety codes were introduced this would
eliminate most of the troubl It would
be the onus of the manufacturers and
suppliers to see that that minimum stan-
dard is adhered to. I think it would be
of benefit to the whole country,

THE PRESIDENT : Thank you Mr.
Downey,

Would Mr. du Toit like to say some-
thing about that?

Mr. C. W. H. DU TOIT (S.A.BS.): Mr.
President, the position in connection with
the safety specifications has been rather
difficult. A complete stalemate has been
reached with respect to th
the scheme, due mainly
Bureau’s part to get a_ministerial decision
about promulgation. Now it seems to me
that Mr. Downey’s suggestion that we
to persuade the Minister to promulgate
these regulations and rely on the assistance
of members of the AME.U. and other
interested bodies in applying them in the
worst cases, will be a better solution than
we have had previously, and we might
have more success with the Minister.

Mr. Chairman, all T can say at this stage
is that we will take it up, as suggested
by Mr. Downey, and we hope to bring you
a much better report at the next conven-
tion,

THE PRESIDENT :
du Toit.

Thank you Mr.

Andy further questions? T think Mr.
van der Walt has something to say on the
Code of Practice in Sub-Stations,

Mr. J. L. VAN DER WALT (Krugers-
dorp):" Mr. President, my friend Mr.
Downey earlier today said that anything
could happen on the West Rand, even
post getting lost, but as far as I know no
meeting was held,  There is nothing
further to report. Thank you.

PRESIDENT : The Recommenda-
mmittee for New Electrical Com.
modities. 1 think Mr. Downey disposed
of that in his previous remarks.

Mr. J. DOWNEY (Springs): Mr. Presi-
dent, one meeting of the above committee
was ‘held during the year, under review,
and the recommendations circularised to
members. A number of matters are still
pending and will be receiving the attention
of this Committee immediately the test
reports are received from the S.A.B.S.
don't think there is anything else to report,
The matters under consideration will be
of vital interest to this Association.

THE PRESIDENT :

THE
ti

Any questions,
gentlemen? If not, the next report is on
Technical Staff and Manpower,

Mr. J. L. VAN DER WALT (Krugers-
dorp):  Mr. President, gentlemen : you
have the report, it has been circulated.
If I may just summarise it. Your sub-
committee has found a shortage of 8¢
of journeymen according to returns sub-
mitted some two years ago. The only
?ivlurbing thing we do find is that you
have

is not sufficient, and we
would like to see that figure increased to
a value of say 1 for every 3, or even every
2, journeymen. 1 think Mr. Sibson would
like to say something about that at a later
stage.

We have made various recommendations
nmnrdini; to the report. I don't think [
need enlarge on that, but I do want to
repeat the last recommendation made by
your sub-committee, and that is that these

ions, as tabulated, be for-

the University authorities,

technical college authorities, Department

ducation, Arts and Science, and the
Department of Labour,

T suggest at this stage that the activities
of this sub-committee now be woun
with this proviso, that a sub-committee
can be formed at any stage if considered
necessary.

Thank you,
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REPORT OF TECHNICAL STAFF
AND MAN POWER
SUB-COMMITTEE

t is the opinion of this sul

major trade apprentices or operator trainees,

which they will be capable of learning.
(8) The Departments of Education, Arts

and ‘Science and Labour be informed of

I
that it has served its purpose since its
establishment in Pretoria in May 1955,

The sub-committee dealt with the pro-
blem under two distinct headings and to
finalise its work, a resumé will be given of
its findings and recommendations :

A. Training of Artisans for Future Require-
m

(1) There is no national shortage of
artisans in the Municipal Electricity Supply
Industry. (8-9%).

(2) Tt appears however, that Municipal
Electricity Undertakings are training too
few apprentices, (1 apprentice to each 42
journeymen) and depend on other indus-
tries to train more apprentices,

(3) The right type of you
coming forward to be trained

gster is not
s an artisan.

B. Recommendations re Apprentices.

(1) A substantial increase in starting
wages for apprentices to make the career
more attractive.

(2) Raising the status of the trade by

more guidance and publicity at an carlier
age at school.

(3) Classification_of trades into major
and minor trades. Major trades to attend
school five years with qualifying examin;
tions — practical and technical,  Minor
trades—two years school attendance with
1o qualifying technical examination. Qu
fying trade test to apply.

(4) Supervised correspondence courses
for country districts.

(5) A bonus scheme for
fications.

(6) Apprenticeship training and condi-
tions must be continuously under review
in order that timely changes may be made
to meet the ever changing conditions.

(7) That a probationary period of 12

technical quali-

these and be requested
to investigate the advisability of having
the training and education of apprentices
placed under the control of one depart-
ment alone, preferably the Department of
Education, Arts and Science,

C. Technical Trainees and/or Pupil Engi-

neers.

ers.
(1) The sub-committee feels that the
system of training technicians as inaugu-
rated by the Department of Education, Arts
and Science as from 1958, should do much
to alleviate the shortage in the future.

(2) It cannot be too strongly recom-
mended to member organisations to
encourage pfruvln ing apprentices to_avail
h of this i

s
should assist by giving the time off on full
pay and paying the tuition fees. Under
this system the apprentices attend Techni-
cal College continuously for 4 months in
the year for a period of 4 years and obtain
qualifying diplomas,

Technical Colleges of all the large centres
e been approached to inaugurate these.
se

cl

Facilities_exist at Witwatersrand. Pre-
toria and_Cape Town Technical Colleges
are_considering the establishment of these
facilities.

(3) The University and Technicial Col-
lege authorities should come to an agree-
ment whereby these i after

technicians
obtaining their final diplomas could study
(Engineering) degrees on a
either through the Uni-
al Colleges which
should now become Schools of Technology
and be separated from Technical Colleges
as they are known today.
(4) Industries (including A. M. E.
should co-operate financially and
staff) to make the above
recommendation possible.
ese recommendations be forward-
ed to the University authorities, Technical
College and the Def

v,

months be i into the App

ship Act to enable employers to make re-
commendations to the controlling authori-
ties, re classification into technician trainees,
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ents. of
Education, Arts and Science and Labour.

J. L. VAN DER WALT,
Convenor.
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THE PRESIDENT: Thank you Mr.
van der Walt. Any further remarks gentle-
men?

Mr, H. T. ASPINALL (Witwatersrand
Technical College, Johannesburg):  Mr.
ident and gentlemen : I would like to
take this opportuni aying a few
words in regard to the sandwich courses
which have now been introduced at the
Witwatersrand Technical College and are
sponsored by the Department of Educa-
tion, Arts and Science. The courses repre-
sent a revolutionary step in technical
education in this country in that we now
have post-matriculation full-time technical
training at technical colleges.

I do not wish to take up too much time,
but would like to describe the sandwich
scheme in brief outline.

As you are aware, the course involves
four months’ full-time attendance at a
technical college plus four months™ o

lay per week attendance at classes with
laboratory work on two evenings per week,
The first two years of the four-year course
are devoted to the fundamentals of such
subjects as Mathematics, Physics, Chemis-
try and, in_addition, courses in Drawing,
Workshop Technology, etc.
of the tw he successful candi-
date obtain: i
cate. e is introduced in the
third year so that technicians can qualify
in such categories as design, production,
mine electrical, distribution and power
station techni The standard of the
corresponding examination will be broader
than_that for the existing National Engi-
neering Diploma.

T have described briefly the technician
aspect of the sandwich course. We have,
however, provided an avenue for the ambi-
tions and outstanding apprentice who
wishes to reach professional status equiva-
lent to that of the overseas chartered

8

electrical engineer. The final examination
be o

at the end of the fourth year would
similar standard to that of the overseas
engineering institutions. 1 would mention,
incidentally, that a good proportion of
engineers in B ceived their train-
ing at technical colleges and attained pro-
fessional status through the medium of the

London Institution of Electrical Engineers,
or example.

One of the good features of the techni-
cians’ courses is its flexibility, An em-
ployer may be satisfied with the training
of s hppieitie) ws il following
the termination of the second or third year
course. If the apprentice proves to have
outstanding  ability, the employer may
agree to the student proceeding to the
final year of study.

There is a_strong possibility that the
examinations for the grades of Technician
Grade 2 and Grade 1 will be accepted by
the London Institution for exemption from
Parts 1. and II, of the Institution Examina-
tions. In passing, it may be mentioned
that the electrical engineering laboratories
of the Witwatersrand Technical College
have been approved by the Institution of
Electrical Engineers. Some difficulty will

e experienced in the case of exemption
from Part IIL; well established colleges in
Britain have not received this exemption.
Any exemption would apply to the student
who wishes to proceed beyond the techni-
cian stage to professional status.

The minimum technical qualification for
entrance to the technicians’ course in
N.T.C. 2 which is of rather a low standard
but the great majority of our first students
are matriculants.

It was originally intended that a youth
must serve the first year of his apprentice-
ship prior to admission to the course.
This procedure has now heen abandoned
and matriculants direct from high school
are accepted. Students in possession of
the AT.C. or ATC. IL Certificate are
also admitted to the course.

It is of interest to note that of the 44
students who began their studies in Febru-
ary of this year, a good proportion are
employed by the mines in the Transvaal
and the Orange Free State. Some of the
students are employed by municipalities
and private firms. A number of employers
are able to attract boys of good education
wishing to serve an apprenticeship through
releasing apprentices to attend technicians’
courses. Generally, the employer pays the
fee of £40 per annum,
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Some years ago sandwich courses were
mlu pted by such firms as Metropolitan-

ﬂ Ltd. and the British Thomson
II()u:(on Company and have proved ex-
tremely successful overseas. We are of
the opinion that, judging from the type
of boy selected for our technicians™ course,
the final product will be comparable with
that anywhere in the world,

In conclusion, T would like to mention
that technical colleges, generally, are ex
tremely keen to arrange B.Sc. Engineering
degree part-time courses to meet the re-
quirements of students who have served
their_apprenticeship and have passed the
Matriculation and  National
Diploma  Examinations.  Members must
be aware of the opposition to the \L]l(‘m?
by universities. At the present time,
commission is investigating training fur
degrees

We, at the technical colleges, do hope
that these young men, journeymen, be
allowed to study for the B.Sc. Eng, degree
and prove, in ‘every sense, creditable to
this country,

(Applause).

THE PRESIDENT: Thank you Mr.
My)um!l

A. R. SIBSON (Bulawayo): Mr.

Pwm]vvlt T have a iew comments to make

o this meport which 1 did. I s ke
to the convenor but just too late to be
|nc|ml<~d in the proceedings of this Con-
ventio

In l.lhng account of the various factors,
ch as increase in the size of undertal
and  inevitable wastage in artisans and
apprentices, T consider that the proper
ratio of apprentice to artisan should be
of the order of 1:3,

L myself, am u()t atisfied that incre;
salaries will necessa
descril u»d as “

l.|xn,|ge is dmu- hv their
of excessive financial resources.
Thls is perh.ups a national problem, because
not only municipal abprentices are con-
cerned, and perhaps the matter could be
given consideration by all apprenticeshin
committees.

LE ELEKTRIS IT
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Anyhow, if the employers or undertak-
ings are in a pusmon to pay more mones
m thmr apprentices, I suggest that there

many other ways in which lhat money
Sl spent, with advantage to the
apprentices, because except in Ue case of
some of the larger undertakings, T think
that the arrangements made for the train-
ing of .xppn-num may leave quite a bit
to be desired

In connection with iw.]mic.x] college
training, other speakers revious meet-
ings) oF this cbuvention. Bave rit b
the fact that so many of the apprentices
not only waste their own time but every-
body else’s hy going o technical colleges
under dures: id T am inclined to the view
it o ks ot making _com-

y ical education applicable
only for the first year or two of an appren-
tice's training, and that his subsequent

lance at technical college be regard-
ed as a pnvlh’ge which he would have to
carn by ‘success in his early years, and i
the absence of that success he should nnl
be compelled to attend but rather pro-
hibited from attending technical colleges.

Mr. Aspinall has just told us something
about the new courses that have been
developed in the Witwatersrand, and, I
think, |)vrhdp by other technical colleges
in the Union, and although these have not
yet been given a fair trial, having only
just started, it does srvm to me that there
is a tendency far these courses to fall
between two stools.

It seems that if intended, as -lccnrdmg to
their title, to be technician courses, the y
0 too far, and if intended, as some nf the
substance of them would suggest, to be
technological courses, they don't go far
enough, or not quite far enough,

Iu l]le Fedemlmn we have adopted cer-

ards of progressional status and,
I)madlv \penkmm wlmi is required there
in_ Engineering,

plu< sulmhlo snh:equem experience, or
corporate  member: one of the
chartered m:tmnu)m rmd we do from

embarrassment

time to time suffer from
result of applications received from
r all, one of our principal
reservoirs of labour, the Union of South




Die VERENIGING van

Africa.  Men that we may know to be
well- L‘qulppekl technically, but who do not
comply with either of those ru[nnemcnl»
have to he turned down, and it does seem
to me it would be a pity if you went
to a lot nf trouble to develop the resources
of your technical colleges and yet failed
to make use of them to the extent that they
can, in fact, enable an engineer to nln.\m
his full professional status in any one of
the chartered institutions.

Mr. Aspinall has indi ned that there is
a likelihood of their courses being accepted
by the LEE. in respect of Joint Part 1
and Part 2. This, as he knows, is not
sufficient unless he gets acceptance for
Part 3 as well. I do suggest that this be
urged and achieved before you relax your
efforts in regard to technical education,

As far as the courses that have been laid
down are concerned, if they are, as I said
earlier_on, aimed at developing a techni-
cian, then perhaps they might be reduced
a little in the degree to which they aim,
because otherwise I am sure you are going
to have a lot of fellows who succeed in
such courses, but who are not acceptable
as_professional engineers, and who are
going to become rather disgruntled men
in the future.

Gentlemen in regard to these courses that
have been laid on by the Department of
Education, I wonder whether the Depart-
ment has circularised all the employes
For instance, the Cape Town City Council
I am not aware of these technician courses
having been brought to the notice of the
Cape Town City Council. Tt would be

etter, as far as' T am concerned, for the

approach to come from the Department
of Education rather than from me, and
I wondered whether the Department had
circularised employers.

THE PRESIDENT : T think Mr. van der
‘Walt can say something about that,

Mr. J. L. VAN DER WALT: Mr. Presi-
dent, as you will see in my report it is the
Witwatersrand Technical College that has
these courses available. The Cape Town
aml Pretoria_ colleges are still considering
it, e still getting their machinery in
or¢ der‘ nnd I presume as soon as that is in
order you will be circularised. T am of

ELEKTRISITEITSONDERN
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the opinion that all the Municipalit
the Transvaal have been circularised that
these courses are available. I know in my
own home town we have received sucl
notification. If you so wish, Mr. (‘h.urm.m
we could ask the Department of Educa:
tion, Arts and Science, if courses are avail-
able at certain centres, to notify all local
authorities in that area so that they may
make use of them.

THE PRESIDENT :
van der Walt,
disposes of the Report on Technical
Staf and Manpower.

MULLER  (Bloemfontein) :
Mr Prt'ﬂdenl 1 would like to mpport
much of what Mr, Sibson has said.
idea of precluding students who mnm
pass in the first two years is quite a novel
thought. There is however another angle
in the same direction that I e been
trying to propogate for some ye.—m and
that is that future artisans should branch
off on to_technical education say from
Standard VI and reach N.T.C. 1 before
they are engaged by .mvlmdy In other
words if the Government can pay for their
education for general schnnlmg it can also
pay for the education of the artisans, and
it should therefore not be a burden
more than it is a burden on parents to
educate them at day school.

The idea would then be that these
people would not be eligible to apply for
an apprenticeship until they had achieved,
say, N.T.C. 1 just for the sake of argument,
but at Teast a tuhmml cnnd,wd which can
be fixed, after whi I technical educa-
tion should be uplmn,nl and whether they
et a refund may be at the discretion of
their employers.

Thank you Mr. President.

Mr. H. T. ASPINALL 1W|t\\/.|tenmnd
Technical College, Johannesburg) : T feel

re that everybody present found Mr.
Sibson's remarks of great interest,

In the first place, T would mention that
the standard of the third year technician
grade is very high—generally in line with
khe Higher National Certificate overseas.
The course broad in structure and
involves laboratory work associated with

Thank you Mr.
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physics, chemistry, electrical and mechani
cal engineering ~ subjects, assessment of
marks for classwork, etc. During the third
year, guest lecturers will be invited from
mines, municipalities, private firms, etc, to
lecture on specialised aspects of electrical
engineering. Every effort will be made to
ensure the high standard of the technician;
no good purpose would be served
adoption of a mediocre standard in any
system of technical training.

In regard to the fourth-year course, I
did mention that the London Institution
of Electrical Engineers might give exemp-
tion from Part IL of the Institution.
We are not greatly concerned for if this
465 5ot Hfowe ) e the s 'sos shiocl
be able to enter the students for an
examination evolved in_this country, of
the same standard possibly with overseas
moderators.  Alternatively, we might be
allowed to adopt the overseas Institution
examinations; this has been the practice
for many years in conjunction with our
evening courses for the s
engineering institutions,

It is very encouraging to have the sym-
pathy and interest of such eminent electri-
cal engineers as Mr. Sibson and othe
this is vital to us in our efforts to ra
the standard of technical training in this
country.

Mr. P. A, GILES (East London): Al-
though I agree substantially with what Mr,
Sibson has said, in the course of his re-
marks he said that he felt the apprentices
were being paid too high a salary, This
question was discussed very carefully with
the committee on Technical Staff and Man-
power, and although, at the moment, there
is not a shortage of apprentices, we have
come to the conclusion that “the right type
of youngster” is not coming forward, and
one of the recommendations is that a sub-
stantial i

attractive, be put in hand. We have to
remember that in this country today, the
reservoir of young men who are willing
to become apprentices is not increasing at
the rate at which the electricity undertak-
ings are expanding, and T feel that if the
starting wage is made so low that the
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ordinary boy is unable to support himself
set of his career, and to make
necessary arrangements for his
cal training, and leave himself with
whatsoever for enjoyment,
| young boys like a bit of enjoy-
able applicants will not be forth-

coming,

I don’t want to belabour the
those particular remarks of Mr.
in direct contradiction to the recommenda-
tions of the Technical Staff and Manpower
committee.

THE PRESIDENT :
Giles,

Mr. J. L. VAN DER WALT (Krugers-
dorp):” Mr. President, T wonder if M.
son realises that it is only the starting
alaries that we recommend should be
increased, not the final salaries. 1 think
we are satisfied with the final salaries in
the fourth and fifth years. The idea is
to make the career “at the start more
attractive,

Mr. A. R. SIBSON (Bulawayo): Mr.
President, I see that the recommendation
is a substantial increase in starting wages.
I think I assumed that a_general rise all
round was implied and that was what T
was referring to. Now I am not personally
aware of what the starting salaries in the
Union are, but T am quite sure that the
salaries we are paying apprentices in the
Federation are more than they are usually
fit to spend.  The average ﬂpprenﬁ?

e

Thank you, M.

seems to regard the acquisition at tl
carliest possible moment of a motor cycle
as the be all and end all of his employ-
ment.

Mr. J. L. VAN DER WALT (Krugers-
dorp):" Mr. President, just to give Mr.
Sibson an idea of the salaries, they are
very low. T think the starting apprentice
starts at two pounds, odd shillings a week.

THE PRESIDENT: I think we have
had a pretty full discussion on this subject.
Tt has been suggested that the recommen-
dations of the sub-committee on Technical
Staff and Manpower be forwarded to the
Department  of Education, Arts an
Science, and T take it that you are in
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agreement with this. That is, the recom-
mendations contained in sections (b) and
() of Mr, van der Walt's report, and all
the other departments that have been
referred to in this report. re you in
agreement that this be done?

(Agreed).

There item under this
heading, and that is “Rights of Suppl
Industrial - Consumers.”  Perhaps _ Mr.
Lombard might like to say something here.

Mr. C. LOMBARD (Germiston): M.
President, gentlemen: 1 have pleasure in
presenting the report of the Rights of
Supply Sub-Committee. The report is in
front of you and all that I wish to add is
that a sub-committee has been appointed
by the Executive to interview the Electri-
city Supply Commission on this matter
at the earliest opportunity.

Thank you Mr. President.

is one more

=

REPORT OF RIGHTS OF
SUB-COMMITTEE
Since the Sub-Committee’s
1o further progress has been ma
nection with this matter.

Tt will be recalled that your Associ
has submitted a Memorandum on th
ject to the Electricity Control Board and
that the Transvaal Municipal Association
supported the representations made to the
Board in this Memorandum,

At the request of the Electricity Control
Board, certain additional information was
submitted to it by your Association and
various local authorities.

The Chairman of the Electricity Control
Board has now advised your Association
that, after giving careful consideration to
the and other inf i

KTRISITE!
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presentations which it may wish to make,
be submitted direct to the Honorary the
Minister of Economic Affairs.

This matter is now under consideration
by your Executive Council.
C. LOMBARD,
Convenor.

THE PRESIDENT: Thank you Mr.

Lombard.

Well gentlemen, that disposes of the
reports of sub-committees and representa-
tives. T suggest now that we continue
with the discussion on Mr, Wood's paper.
I understand there are several other people
who would like to contribute to the dis-
cussion.

. J. C. DOWNEY (Springs) :
President, I wish to congratulate and th
the author for his most interesting and
luable paper. I am most interested in
his terminal pole without stay wires, and
the question of mid-block construction is
most interesting. We in Springs, on many
occasions, have considered this method of
construction, but have refrained from tak-
ing the plunge on account of the possibility
of Tunning into trouble with the owners of

s, and the question of easy access,
ially when such access would be
quired during the early hours, or the hours
of darkness.

Perhaps the author would elaborite on
any of the difficulties he may have encoun-
tered in this respect.

Street Lighting. 1 welcome Mr. Wood's
suggestion, and feel that he has stolen
most of my thunder by providing a system
which can be so easily developed for good
street lighting purposes.

his matter in_the past has been very
considerably neglected, and Mr. Wood's

submitted, the Board has come to the con-
clusion that the nature of the problem is
such, that it can only deal with the matter
on instructions from a higher authority and
suggests that if your Association should
wish to proceed with the matter, any re-
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provides a’ very encouraging
and enlightening means of giving goox
street lighting at the minimum cost. An
additional advantage is the elimination of
damage to distribution peles and interrup-
tion of supplies which are encountered

en the mains are placed in  main
thorouighfares,
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One cannot stress the importance of
correctly positioning poles in regard to
street lighting, and Mr. Wood's suggestion
gives a positive means of providing effi-
cient and adequate street lighting, a matter
which has not received the fullest con-
sideration it deserves in this country.

I have had the pleasure of seeing quite
a lot of Mr. Wood during the past two
weeks. Perhaps he would explain how
he would tackle Signal Hill. For incan-
descent filament lamps, voltage regulation
is a very important matter, but what can
the poor bulk consumer do when he is
initially tied to a + or — T4

In conclusion, I should like to congratu-
late Mr. Wood on his most enlightening

ELEKTRISITEITSONDERNEMINGS van SUIDELIKE AFRIKA

a deterrent to the idea and it has been
neces

ry in projected townships, where
ar that mid-block construction will
saving, to arrange for cable and
overhead line right-of-way to permit the

age of the mains, and the facilities for
aintenance, as indicated by Mr. Mitchell
. Sibson as being
Rhodesian pra

standard

This procedure requires very early plan-
ning and co-operation with the authorities
responsible for town planning arrange-

In regard to East London, the supply to
domestic consumers is single phase. from
three phase lines, and the degree of out
of balance is averaged at 20%. An allow-
ce of 25% is made on all feeder cables to

and refreshing paper, which 1 am sure will

lown a fine ibution to a
tribution system, with well

designed street lighting, in the records of

the AM.E.U.

Thank you Mr. President.

(Applause),

Mr. P. A. GILES (East London) : 1 wish
to congratulate the author on an excep-
tionally well thought out paper which
stresses the background and the basis for
planning an_ economic distribution system
}m domestic circuits. A _considerable
amount of detail work has ben done to
evaluate the requirements of a scheme
which atisfactory by technical and
financial considerations, as well as capacity
for growth of load, and the detail included
in_the paper is valuable for comparison
with other schemes.

Perhaps the author could indicate how
his preference arose for open overhead line
cireuits, each fed by a radial feeders from
the sub-station in comparison with com-
plete closed ring circuits for each sub.
station, where all the copper erected is
available to assist in regulating the voltage
within close limits on the low voltage over-
head line circuits.

is

The savings in capital expenditure for
mid-block construction are appreciated,
and the method has been tried in Fast
London, but the difficulties of entry alon
boundary lines for maintenance has pnweﬁ
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for this of the
load. The radius of supply averages 300
yards, which compares very closely with
the figures worked out in the paper,

It has been found out that once a town-
ship has been fully developed the need
for balancing the load on the lines arises
on an average once per annum, when con-
consumers are changed from the heavily
loaded phases to the lightly loaded phases.
This is probably because the consumers
in any particular area become in
their habits and use electricity at regular
times during the day, thus creating maxi-
mum demands which can be balanced at
peak loads with a fair degree of
Generally speaking, it seems to me that
mid-block construction will only be econo-
mic if the township layout permi straight
runs and allowances for st 055~
overs of the streets. Where the township
is laid out in hilly country, as is the case.
in East London, the steep and reverse
contour results in the plots being offset
with respect to each other, and this non-
symmetrical layout prevents straight runs
down the mid-block at the rear of the
property, and the construction costs in-
crease. It would appear, therefore, to us
Mr. Chairman, that from practical con-
siderations, mid-block ~construction - can
only be applied to symmetrical layouts
and if unsymmetrical ‘layouts and town
planning are encountered, the advantages
are nullified by the disadvantages,
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Thank you Mr. Chairman.

Mr. W. H. MILTON (ESCOM, Johan-
nesburg) : Mr. President, gentlemen : there
are a number of points that were of pa

ular interest to me in the paper, and some
features which T feel should be taken into
account very carefully.

You'll excuse me if I deal with these
items in a_higgledy-piggledy fashion, but
it is as they appeared to me from the
paper.

First was the question

ti

of galvanising,
where th s an

amount of

the conclusion that it provides a saving on
regular painting.
You must get money very cheaply in
Cape Town! Because in my calculations,
in capital results in a higher charge
on electrical finances than 5/10d. per
annum, or reduced to 2/9d., which were
figures he had already mentioned.

The second point arising is the often
misleading results obtained when we follow
data which has been collected from over-
seas practice, and among this data are
those figures of loading per acre and
coincidence factors. T have often expressed
the view that, if the householder in Great
Britain was as electrically minded, on the
average, as those we meet in the Union
and the Federation, Great Britain would
Thave been in real trouble before now, and
would have found extreme difficulty in
meeting its load.

You, Mr. President, mentioned certain
figures in your paper, which, on the face
of them, are astounding. I feel sure those
figures do not deal with the domestic
loading, but the overall average per
consumer, and must include the industrial
Toad. If we were as highly industrialised
as Great Britain, dealing with day peaks
and not night peaks, T think our outlook
woule very greatly changed in the
matter of electricity supply and provision
therefor.

We have been given a figure by the
author of an expected average loading of
4 kilowatts per consumer. That, T think,
is a reasonable figure, although there are

©
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many cases where that loading is far ex-
ceeded.

Using the figure of 4 kw per consumer
which the author has given, it is noticed
that his networks are estimated to cost
approximately £30

network cost
of the sub-s
The
£7

ation feeding the network.
figure of £30 per consumer exceeds
per kilowatt. I* the sub-station cost
is taken into account, with, say high volt-
age feeders, I wouldn't be surprised if this
raised that e to twice the amount
obtained directly from the figures given in
the paper.

At £14 invested per kilowatt of a.
load, we are getting into fairly high fig
of capital investment to meet consumer
requirements. In my opinion, the figure
of expenditure and capital investment to
meet consumer loading, in the areas such
as are dealt with by the author, have arisen
from attempts to develop the domestic
load. T well remember the attention given
to that subject at a previous conference in
Cape Town when the late Mr. George
Swingler made available a very voluminous
document setting out the hire purchase
terms and the consumer assisted wiring
schemes which had been adopted by the
Cape Town Corporation with a_view to
developing this very load. Tt rather looks
to me as if we have developed a fugger-
naut. At the time when our domestic load
was almost entirely lighting, we had a
substantial valley during the dav time
and felt that we ought to try and Il that
valley. We assumed then that water heat-
ing and cooking would be done during the
day time, and could be supplied at low
rates.

Unfortunately, T fancy that both the
cooking and heating loads do come on to
the peak. This means we have encouraged
the development of a load which is a
source of embarrassment today because it
involves quite appreciable capital outlay
on distribution networks, sub-stations, and
generating plant.

Therefore, I feel that something should
be done to encourage the greater spread
of domestic and other loads.
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In view of the nature of the loading
which we are dealing with, I think it is
not quite correct to assume that the lo
load factors, which have been derived in
Great Britain from a study of load charac-
teristics there, are applicable here, and T
feel that some investigation should be
carried out in order to obtain more realistic
figures in that connection. By utilising
data obtained under very different condi-
tions from those prevailing in the Union
and the Federation, we may be aiming at
what we consider economical investments
which, in fact, are not economies.

Coming to the question of mid-boundary
developments, T think you will find t
even in spite of the strange characteristics
f modern township layouts, the mid-
boundary system does result in savings.
We have had the job of doing an investi-
gation of cost of reticulating a very
large township fnr the ('overfnmeni, and

ELECTRICITY UNDERTAKINGS OF SOUTHERN

AFRICA

I trust that Mr. Jack Downey will be
able to follow the same practice that we
have been forced to do ourselves.

(Applause).

Mr. J. DOWNEY (Springs) : I am afraid
Mr, Milton has forced me to my feet. I
have a_confession to make. We are not
affected by bad voltage regulations in
Springs. We have line drop compensation
and voltage regu tion with tap changers.
We find the E. regulation a little on
the high side, but I know many of my
friends on the Watwatersrand do not find
themselves in the same position. As far
as we are concemed, we are extremely
hnppy, but it has been suggested to me
to bring this matter at some time before
the Convention,

Thank you Mr. President,
Mr. P. H. LI E} ICK (9u perconcrete Pipes,

were given the
dary and of roadside construction. Un-
doubtedly the mid-boundary layout was
by far the cheaper. Although street light-
ing was required, and the roads were
extremel wide. m d b

May T point out \h.\l where the mid-
boundary s irregular you will probably
find that your roads are irregular. By
the suitable placing of poles in the mid-
boundary  sections, v()u can make use of
a dividing fence to accommodate stays and
that accommodation is not available in the
roadway.

In conclusion, I would like to sympathis
with our friend Mr. Jack Downey in con-
nection with this + or — 74% regulation,
and tell him what we are forced to do
ourselves, where we are reticulating towns
reomvm[,' a supply subject to the same
+ T4% regulation.

Inmost cases we have found that, instead
of insisting on the Supply Authority—our-
\Plve%—prm'xdmg for automatic tap chang-
ing gear in the transformers to give us a
regulated or even a compensated bus at
the point of supply (in bulk) it is far
cheaper to install voltage regulators. That
is a practice which we ourselves pursue.
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would like to add my con:
gratulations to \|r \Vm d for his very

eresting and provocative talk. T would
like to raise a few points under section 2,
“Materials.

ver{ surpmed to hear his remarks
are necessary in handling
l think that a trip throngh

regardin
concrete poles.

%uth Africa will clearly show that these
e been
vel

extensively, and
, for example, du
it is obvious that !hcv cannot
ﬂw.ns be handled very carefully. It is
common practice among a lot of the electri-
cal contractors when handling concrete
poles to actually tow them behind their
Dotcis T luvslabot e Voo practice
adopted for off-loading poles, one pole on
the lorry being tied and fixed to the pre-
ceding pole and the lorry then driven
way. surely, could only happen if
the poles were very robust. Naturally we
don’t recommend that as a method of off-
Toading.

The S. published a specification
Lnu-rmz the mnuhcmre of concrete poles
is specification la;

hm design criteria, and specifies strength
requirements  for  transverse strength,
muhiu strength of the pole, and in addi-
ain_requirements regarding the

\mght length, and cover of concrete over
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steel.  Any municipality or undertaking
purchasing ~ pol manufactured to this
specification can be completely confident
that the poles will resist any rough hand-
ling and will be suitable for all reticulation
purposes.

The specification lay
for torsional strength of 500 d
the author did mention that this is possibly
on the low side. Tt is however common
practice for a special pole to be made for
use at terminal points where the torsional
strength is increased by up to 750 ft. Ibs,
by increasing the diameter of the top of
the pole from 5 to 6 inches.

The author also mentioned in his talk
that conerete cross arms cannot be obtain-
ed for use at terminal points. Now. this
is a very surprising remark because it is
simply a matter of design and the cross
arm can be designed by the addition of
extra_reinforcing to meet any horizontal
pull with the necessary factor of safety.
Of course, the concrete pole can also very
e e adapted for vertical type forma-
tion, and this is commonly used these days.

=

The question of concrete poles is never
fully discussed until the bugbear of erec-
ton raises its ugly head, and I must agree
with Mr, Kane in this respect, that T feel
the labourers shown in the photographs
displayed _were merely there for stage
effect.  Experience has shown that the
concrete pole can be erected in the same
time as a steel pole without any additional
labour or mechanical equipment. Natur-
ally where an earth augur and a mechani-
cal lifting device is used, then there is no
problem.

Thank you.

Mr. . A. MATHEWS (Kimberley): T
should like to add my appreciation to that
of others who have lauded Mr, Wood for
his paper. Tt was with great interest that
T noted the tendency to construct lines
along the mid-boundaries of erven in sub-
divided townships. T should, however.
like to learn how the right to construct
and maintain these lines in this position
has been secured and enthrenched,  As
far as T am aware the only procedure that
can be used to obtain these rights is that
fl.ggénined in the Electric Power Act of

TRICIT Y
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Assuming that these are more
monetary savings to be obtained in this
form of construction, the Kimberley City
Council has already suggested to the Ad-
ministrator of the Cape, via the Cape
ncial Municipal Association, to give
consideration to the amendment of the
Electric Power Ordinance No. 6 of 1911,
to give to mur ities in the Cape the
same rights that are given for sewers and

under their respective clauses
in_the Municipal Ordinance No. 19 of
1951.

[o)

This suggestion was made some while
back when consideration being given
to various types of reticulation systems for
a new township being developed in Kin
berley. Tt was found, under present legi
lation, that the Council might have been
placed in an embarrassing position over
its legal status for access to properties had
the mid-block system been adopted. If
the amendment is accented by the Admin-
istrator it will be possible for the mun
palities who desire to use this mid-block
system to have a legal right of access for
construction and maintenance.

Clr. E. L. CHAPLIN (Port Elizabeth):
Mr, President and gentlemen: I am not
a technician, I am a mere city councillor.
T would like, however, to say”that I have
been very intrigued with “Mr,
paper, and the possible economie
might follow if this practice
general. However, there are two points
in particular, as a councillor, to which T
would like to draw Mr. Wood's attention.
The first one is this question of servitudes
which has been referred to by the previous
speaker. Tt seems to me that on the aver-
age town erf, possibly running six to the
acre, to take up 15 feet on the boundaries
for servitudes is going to rather circum-
scribe the erf owner, and probably invalid-
ate any improvement which he might like
to put on the ground. T think this 15 ft.
servitude is or will be, a very great em-
barrassment to the citizen.

The next point to which T would like to
draw your attention, sir, is the layout of
these ‘proposed reticulation systems, say
for example on page 22, and the following
pages. 1 was wondering if Mr. Wood, i
drawing up his scheme (and I would like
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to give him very t credit for the
amount of work ‘which he put into it),

was wondering whether he had con-
sulted his City Engineer in these layouts;
I was wondering if in saying a few thou-
sand pounds in electricity reticulation, he
was bearing in mind the additional few
thousand pounds that erf owners ‘Woulté

phase conductor above and below the
phase conductors. Do Cape Town run an
earth conductor or do they accept the con-
crete of the pole as a sufficiently good
insulating medium.

The flange pole for the termination points
is interesting, for the terminal pole, with
its | in

ave to subscribe for the of

their roads and sidewalks. It looks to me,
and I have had quite a bit of experience
in Port Elizabeth on the subject of town
planning over the last 7 years, that the few
thousands that you are going to save on
electricity reticulation by the adoption of
this system is going to be more than
swallowed up by the thousands of pounds
which are going to be paid for road con-
struction,

Mr. A, F. TURNBULL (Vereeniging) :
Mr. President, by the time I manage to
get to my feet there is very little left to

3!

T found the paper presented by Mr.
Wood extremely interesting, first of all
because smaller’ undertakings take a lead
from the larger undertaki who can
afford the and time to devote to the
economic st of distribution networks.

I was particularly interested in the
paer because we have tried both the mid-
boundary and street boundary type of con-
struction. I heartily agree with' Mr. Wood
when he stresses the necessity to design
the street lighting reticulation
the the main distribution. We
our mid-boundary poles to suit service con-
nections, and now find ourselves in diffi-
culty with the street-lighting scheme.

In view of Mr. Wood's paper I do believe
serious consideration should be given to
mid-boundary construction. I was also
particularly “interested to hear of the
scheme s . Kane for single
se, voltage” distribution with the
mid-boundary form of construction.

On the practical aspect may T ask what
precautions are taken in the event of a
conductor breaking? Are nets or cradles
provided? ~ We in Vereeniging use the
vertical construction much on the lines
mentioned by Mr. Sibson of Bulawayo.

‘e run an earth conductor and a neutral
conductor of half a sectional area of the

o an
the deep clay soil in Vereeniging does not
work quite so well,

For the mid-boundary construction are
overhead service connections permitted,
and where is the consumer’s meter located?

May I also ask, in purely residential
areas, whether or not any steps are taken
to offset peak demands by the use of a
maximum demand tariff which, 1 under-
stand, is ]givl'ng excellent results in Springs,
or by the use of some remote control
relays installed on the apparati
by the consumer, such as electric water
heaters.

am not familiar with the climatic con-
ditions in eir winters may
not be so severe as those experienced in
the High Veld where demand limitation at
peak periods is a consideration,

Mr. H. C. DREYER (George): I found
Mr. Wood's paper of particular interest
and would like to make a comparison
between Figures 13 and 14 in the paper.
Something which struck me, which I don’t
think has been mentioned yet, is the very
important function of your LT overhead
mains, which is very often ignored. The
overhead mains of the distribution scheme
are often regarded merely as a means of
gemn;i electricity to the consumer which
I think is not the full use to which the

t.

overhead mains could be pu

One of the very important uses of your
overhead mains - i provide an
alternative supply if a feed pointshould
drop out, or if a sub-station should drop
out completely, on account of things that
/ happen beyond your control. Especi-

v where this may involve considerable
delay in restoring the supply, Supply
Undertakings often have to revert to their
overhead mains as an emergency measure.
I see one shortcoming in mid-block con-
struction, and that is that most of your LT
asically radial in nature, This




ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHE

ABERDARE CABLES
AFRICA LIMITED

MANUFACTURERS OF

DRY.CORE TELEPHONE CABLE, P.v.
AND P.V.C. FOWER CABLES, BARE Cop

| Heal Officc: NEAVE, P.0. BOX 401, TEL 31,
urE Office ; LOCARNO HOUSE, 20, LOVEDAY ST, TELEPHONE 33

CTORS, PAPER INSULATED
ALUMINIUM. WIRE AND STRAND

53 ABETH.
.0 BOX 8511,

N AFRICA




ASSOCIATION OF MUNICIPAL ELECTRICITY

is fairly clear if

ou compare it with Fig,
14, where you K the

rdinary street

mmtm tion, since t]\ere are usually not so
many

“cul de sacs” ynu hnd that in practice
treet const st of your LT
naturally furm lhcxr own rings.

Another point which I would like to
raise in connection with this paper is this :
I think it would be very interesting if Mr.
Wood could give us some information on
the comparison of costs bteween HT and
LT networks of his scheme; how would
it compare with other systems on the HT
side?

The third point I wanted to mention T
think was mentioned before, and that is
the question of wayleaves.

Then a fourth nmnl—[ don’t think it is
but it does crop up at

s: has Mr. Wood ever had
occasion to have to disconnect a consumer,
mmx‘ﬁme: a very agitated consumer, for
non-payment of accounts, or contravenhun
of the rq.uhlmns when you perforce ha
to operty?

enter his pre

Thank you, Mr. President.

Mr. H. T, TURNER (Umtali): Mr.
Pmmlem p,entlemen there are two or
three points T would like to arising
Gt 06 M* Wioods cxcellent papsr. . KONt

of all, has Mr. Wood taken out compara-
tive costs between overhead construction
and underground cable? Bearing in mind
the difficulties with the salt laden air of
Cape and the comparatively low
cost today plastic covered cables.

whether xh(v cost in fact of umler;,mun(l

cable reticulation is not mnumhlv near
that of overhead construction.

raise this point particularly ol ok vha
position in Rhodesia is concerned. We
up there are like you are down here in fhr
Inion,

e suppose, very much town-pl

 auite fantasic, and we
ible way to service the build-
ing sites at Ax[I is by underground cable.

It is quite impossible to do anything else.

For that reason 1 would like to have
some idea as to whether, in this particular

UNDERTAKINGS OF SOUTHERN AFRICA
type of mnstmm‘on the costs of overhead
reticulation are very much lower than
widlacproamnd Totindanin. Bu.\nng in mnnl
also of course that you get a
of e.nr!hmg ith et b o

y important point, and lower main-
tmmu msb much can be said for under-

ground reticulation. The other point is
on the question of carthing. T would ke
8 litle enlightenment from Mr, Wood on

he system opts on this scheme for
carthing whether 1t 15 PME or wharevos

he adopts and how it is done,
Furthermore, the final question: Can
we get some information from Mr. Wood

on whether there are any ampere reading
maximum demand meters in <u|) mnnm
i outgoing LT circuits, If s e they
permanently connected thmugh recnrdm&
maximum demand ammeters and does he
ind it necessary to very

external alterations of the circuits to get

correct balancing on the system?

THE PRESIDI Well, gcmlem(n
it is almost half past four, and T thin
have had a very wide and fruitful dis-
cussion on Mr. Wood's paper, but T doubt
whether Mr. Wood is going to have enough
time to be able to reply to the discussion.
e only time we have left is tomorrow

morning, and_then there will be only an
hour in which to do any more business.
T propose, therefore, that we devote to-
morrow mnnun,z to the rest of the Forum.
Or would you prefer Mr. Wood to reply
to the discussion?

What Mr. Wood has to reply to T think
will almost form another paper. What [
suggest is that Mr. Wood prepare a written
reply to .\lI the questions and discussions,
and that sends a copy to l‘veryhodv
who has mnmhmed to the discussions.

Mr. W. H. MILTON (ESCOM, Johan-
nesburg):  The question of the use of
cables has arisen resulting from Town
Planning. We have had several cases
wh(-re the Town Pl.mm\rs provided w!mt

to be mazes ead  of
lI.\rdI\r a street j.mw nghl through, .md
most are twiste hen we examined
these cases, we found ﬂmt the cable system
was_consid (’r\h]y cheaper than the over-
head system, largely because it avoided
the use of many stays. The average cost
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per consumer was surprisingly low. The
cost per consumer, dealing with the
ordinary residential township area, onk
amounted to about £85 per consumer, all
in, but it did involve adopting rather un-
usual methods regarding the supplies to
individual consumers. = Cubicles  were
arranged at suitable points from which a
number of consumers were s..[:]plied, with
the meters located in those cubicles. Mr.
Wood might be good enough to say
whether or not he has experienced any-
thing in the way of this development.

THE PRESIDENT : A thought has just
oceurred to me—would you rather disperse
or would you rather carry oni

(It was decided that the meeting would
carry on),

Is there any further discussion on Mr.
Wood's paper?

Mr. R. M. O. SIMPSON (Durban): I
am very pleased I have the opportunity
of joining with the other speakers in com-
plimenting Mr. on his most interest-
ing paper. It is always refreshing to get
other ideas on the planning of distribution
systems, which after all calls for a lot of
individual spade work and research on the
part of each particular undertaking, One
can work to certain ideas that have been
developed by other people, but it does
eventually fall to you to develop a lot of
your own ideas depending on the parti-
cular layout of your own city, and the
conditions that exist therein, ~ We have
found that in Durban, and it has been very
interesting to hear what you have develop-
ed particularly for Cape Town.

In Durban we do not use mid-boundary
construction. T suppose at one stage in
ur history ‘we did, this was when they
had sanitary lanes that were situated at
the back of every property, but though
these did serve a very good purpose at the
time, the practice had, very quickly to be
abandoned due to misuse. It is interesting
to see the results you have produced in thi
paper, which so strongly advocates this
method.

There is one point T would like to raise,
in this photograph of the equipment you
use for pole planting, you show it being
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used in a very level stretch of road, Work-
ing on mid-boundaries, in a place like
Durban, and I should imagine the same
must apply in Cape Town, you will en-
counter very uneven ground to work on
which would cause great difficulty i
our augur and pole planting machine,
only way we can use that and get poles
planted at fairly high speed is by making
use of the nearest rnn(}, so the ‘introduc-
tion of boundary construction would place
us at a disadvantage for the use of
mechan plant. T"am not saying that
wouldn’t be offset by savings, because T
have not had the paper long enough to
really give the time that was warranted
to study it.

In Durban we suffer very badly from
the rusting of steel and it is interesting
0 see that you have adopted concrete
poles similar to the policy we have adopted
in Durban. We use them almost entirel
in the built up areas. With regard to lify
of wood poles, T don't think it is right to
say that wood poles have a short life, and
we have had wood pole lines in Urban
areas, or semi-rural areas, that have been

appear to be in very sound condition,
and T can see no reason why a properly
impregnated gum_pole—I won't say all
wood ‘poles, but those of a_good quality
strength group, say AA or A—should not
last just as long as a_concrete pole. It
would appear to be so from our experience,
5o far, in Durban,

There is a_further aspect in regard to
the layout of a system particularly one
using mid-boundary construction and that
is, that this form of distribution will be

appears to be the trend of development in
Durban’s residential areas. You start off
with a residential area, and ibly within
the life of the pole line, vou will be faced
with alterations due to the fact that plots
are bought and blocks of flats erected
ating the removal of the pole line,

A further point T would Jike to comment
on, you have chosen 4 Kilowatts as your
after diversity maximum demand per con-
in that you have allowed for

sumer, and
future development.” Here again one has
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to deal with the particular area in which
you live, and in Durban there seems to be,
even though Mr. Milton doesn't like to see
too much encouragement for the use of
domestic appliances, as they are using up
our country's very valuable natural re-
sources, but there seems to be a strong
move towards air conditioning units in the

home. I imagine in the course of the next..

few vears there will be a very extensive
use of room conditioners in houses. They
will primarily, in_the house, be a night
load, but they will probably overlap the
evening peak load as they will most likely
switched on towards the latter end of
the cooking period to make the house more
comfortable for the evening. In Durban
we are therefore faced with the fact that
we may have to provide for a future higher
after diversity demand than 4 Kilowatts.
Regarding the painting of poles, we still
have many steel poles in Durban, We use
them for transformer poles and in certain
positions, ave therefore given
some thought to the question of rust. As
we can lay claim to the notorius distinction
of being the worst centre in the Union
for rusting, it forced us to using con-
crete poles, and to hot-dip galvanising of
all our ferrus metal work, the cost quoted
by the author of £4 a pole for galvanising
very high. In Durban we are consider-
ing purchasing steel poles with the top six
foot hot-dipped galv. You can paint
the bottom very easily, and a handyman
can do it, without having to work close
to live mains, and having the top six feet
galvanised, will T feel sure assist consider-
ably with future painting.

Mr.

With those few rema
T wish to join the other speakers in thank-
ing Mr. Wood very much indeed for his
most useful and interesting paper.

THE PRESIDENT : Mr. Wood will
reply now, gentlemen, so if there is no
more discussion, I will call upon him to
reply to the points that have been made.

Mr. F. STEVENS (Ladysmith): Since
coming to Cape Town and doing a bit of
riding round as I did earlier this afternoon,
I am beginning to wonder just to what
part of Cape Town Mr. Wood was able
to apply his ideas: ere seems to me to
be a tremendous amount of development,

President,
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but where the mid-block construction was

carried out is not evident. I am sure that

what he had told us is based on experi-

ence, but the design referred to seems im-

practicable in the best part of Cape Town.
Thank you.

THE PRESIDENT : _ You haven't been
far enough afield Mr. Stevens!

1 will now call upon Mr. Wood to answer
some of the questions and the discussion.

CONTRIBUTION TO THE DISCUS-
SION ON THE PAPER BY MR. H.
WOOD

E. B. MARTIN (Johannesburg)

Mr. Wood is to be congratulated on a
most interesting paper in which he has
considered all the factors entering into the
design of overhead mains. 1 am sure his

ill become a most useful reference

One of

the Munici‘\)a\ Engineer’s main_responsi-
bilities is of course the suppl

electricity to the members u?’

tr. Mr. Wood has shown how the use of

the mid-boundary system of reticulation
can help to keep costs down.

Mr. Wood's mention of the use of Alu-
minium Conductors in a small township
was of particular interest to me. His com-
ment that the use of Aluminium Conduc-
tors present mno technical difficulties
compared with copper is in line with the
experience of most other municipalities. 1
was, however, rather surprised to see that
the 'saving of 11%% on the whole scheme
was considered rather low while a saving
of 6—8 resulting from the radical change
to mid-boundary construction was felt to
be well worth while. Moreover, as the
cost of overhead conductors iis probably
about 20—25% of the overall cost of a
scheme one would expect a 50% saving on
conductor alone to be reduced to 10—12%
overall,

This comparison was probably not in-
tended, but it does seem that Mr. Wood
has overestimated the effect which the
reduced price of copper has had on the
economics of using Aluminium Conduc-
tors. It is stated that at the time the
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experimental scheme was erected the cost
of LS sq. in, copper (weight 593 Ibs. per
yd. 2/4d. per yard and the cost of
the cqnn.xlsnt A&l Aluminium (weight .291
Ibs. per yd.) was 1/2d, per yard. These
prices are equivalent o ‘.l.mm exactly 4/-
per Ib, for both metals

d

SONDERNEMI van SUIDELIKE AFRIKA

When Mr. Wood presented his paper in

April the copper price was standing at its

owest for very many years ie,
2162 per long ton, The comesponding
price for hard drawn stranded copper con-
Shice o bl /IR
5 sq. in. copper therefore about 1/3%

FEBR.

COMPARATIVE COST PER MILE OF CONDUCTORS DURING
AND AUGUST 1958

£300

H.D. Copper.

£200

ER MILE

£100

I
COST P.

!

A,A.C.

o .02 .04

.06

CONDUCTOR SIZE COPPER EQUIVALENT SQ. INS.

.08 .1
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r yard). However, the aluminium price
{::d also come down and 05 sq. i
equivalent was then bein
bout 8/- per Ib. (ie. about 10%d.
yard). Thus there was still a saving of
nhont 30% available on conductor cost.
i ing were as drasti-
2 2 Wood it
would still have been possible to save 7%

on April conductor costs. his is
10 less than the saving possible with mid-
boundary construction.

With increased experience in the use of
Aluminium Conductors there should be no
difficulty in mjumm~ the cost of erection
in standardisin; more economical fit-
tings, The light welghl of aluminium
should make erection easier d];amcuhr]y if
it were used on mid-boun construc-
tion where material must I)e moved off
the street frontage.

Since April the price gap between '|lu-
minium and copper has_increased
and to-day(September 1958) SORBE Has
risen to_about 5 per ton w?ule alu-
minium has dropped frum £197 t
per ton, his difference is lllustraled
graphically in hg 1 from which will be
8 hat saving on conductor cost
is once again pos ible.

REPLY BY Mr. WOOD
TO DISCUSSION ON HIS PAPER.
Well, gentlemen, I have before me a
list of all your questions which I shall
endeavour to answer, but firstly, T must
thank you all very sincerely for the keen
interest you have taken in the paper.

It was my intention to write a con-
troversial paper in order to encourage the
Giiciion Ul 10 Tour he mapy uaefal
ideas put into use on low voltage lines
in other parts of South Afnc.l and the
Rhodesias. I must say I have learnt quite
a lot from the discussions .md would like
to thank you very much,

Mr. Kane brought up the question of the
type of materials recommended in the
paper. I did present Cape Town's position
as far as the choice of materials was con-
cerned, but it is obvious that the choice
will depend on the relative costs of these
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m.-mmls to each individual supplier. In

Town, steel obtained from tLe Trans-
vaal cost the Department almost nineteen
guineas whereas concrete poles manu-
B locally cost approximately £8, so
you will undmnnd our great preference
for this type of pole.

As far as painted or galvanised stecl
poles are concerned, 1 mentioned in the
paper that we have 54,000 painted poles
in Cape Town and they are a real problem
labour is continuously engaged in paint-
ing. However, the new plu):plmnc acid
treatment has helped considerabl: re-
ducing costs, besides making additional
Tabour available for the development pro-
gramme.

Regarding the appearance of wooden
poles, T consider this a matter of personal
opinion. The wooden poles T have seen in
South Africa generally appear to be very
knotty and far from straight and I feel one
cannot consider their use in modern Euro-
pean townships.  The concrete pole is
much more pleasing from an_aesthetic
point of view

With regard to (he mmmen.mce of low
voltage lines wit] oundary construc-
hon I feel that thi. )e of line, efficiently

, is le piece of electric
eqmpmem and the only regular mainten-
ance required is at the terminating, fuse
and interconnecting points. I think that
the question of maintenance is a little
exaggerated, especially by the advocates
of underground cables.  Personally, T
would like to see more underground cable
networks but not at the present cost.

Mr. Kane also referred to the detailed
estimates, especially the number of poles
required for mid-boundary and street
reticulation. T can let you have all these
details, Mr. Kane, should you require them.

On tlm question of the economics of using
high voltage reticulation for supplying
domestic consumers. T feel that its use is
dependent on the consumer density. If
we consider the extreme condition of low
consumer density, that of rural distribu-
tion. then high voltage reticulation is gen-
erally used. There must be some optimum
point in mnsumer denslty where it be-
comes more mi change over to
the higher vnlhge I undpm.\nd that in




a NEW approach to

Pedestrian Safety

The Type 52 Pedestrian Controller is a compact unit design-
ed for rapid installation at any pedestrian crossing where
effective pedestrian control is required. It provides positive

highly-efficient control of both pedestrians and vehicles and

© PRESS BUTTON
FIRMEY AND WAIT
¥oR

"CROSS NOW/

does 0 at a cost which compares most favourably with any
other form of control.

Wherever you turn

g  [LECTRO MATIC
) o e Gl SIGNALS

make the highways safer!
AUTOMATIC TELEPHONES (SOUTH AFRICA) LTD.
of The Asiomaio Teleohane

ember a e Group.
e Pedenrivn demands_ during \wowmn (0L 81 STIEMERY "STREET iRAroNTEN

JOHANNES!
< G4BT, Cane Town (1.0, B 297,
. o 650)

Yl scknoviedgmens of

alisbory and Bulaway
{sociated Disrbutors [ AUTOMATIC TELEPHONE & ELECTRIC . 110.,
Tiverpool, fngland.



Die VERENIGING van

Johannesburg, using this scheme, 12 con-
Sumers transformer.
Am I correct, Mr, Kane?

Mr. KANE: To the best of my know-
ledge, 50 kVA.

Reducing the number of consumers on
transformers results in an _increase in the
admd per consumer. The smaller the
transformer the higher the cost per kVA,
The present-day cost of a 50 kVA trans-
former is approximately £6 per kVA and
of a 500 kVA transformer, £2 per kVA.
Consequently one must consider very care-
fully the increase in cost of the total kVA
per consumer when using smaller trans-
formers in view of no tage being
taken of the higher diversity existing
between larger groups of consumers. With
only 12 consumers the admd is liable to
be in the order of 5 or 6 kVA compared
with, say, 4 kV Ausing low voltage reticu-
lation, and this higher admd has to be
supplied at £6 per kVA compared with
£2 per kVA of the larger transformer.

In Cape Town, where the average con-
sumer density varies between and 6
per acre, low voltage reticulation is the
more economical,

T was very interested, Mr. Mitchell, to
hear that your Department manufactures
its own poles in Salisbury and at a cost of
only £4-15-0 per pole. I believe it is by
the vibration method, isn't it? We are hav-
ing to pay £8 for a spun_type of pole.
Regarding vertical constructign, it is neces-

n Cape Town, to provide a clearance

6ins. for Post Office purposes. _All
mes are submitted to the Post
Office Engineers and in all cases this clear-
ance is stipulated. As the sta size
of pole in use is t., it is doubtful, with
vertical construction, whether this clear-
ance could be maintained. In England T
erected a number of low voltage lines
using vertical construction and it was only
when T came out to South Africa that T
came zontal construction

across the horiz
which impressed me personally as being
much neater.

Mr. Mitchell, T think you mentioned a
figure of 20 poles per day planted. With
this small machine we are able to plant 12
poles per day in soft ground.

E ELEKTRIS [TEITS(
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T was very interested to see the photo-
graphs showing the methods of pole plant-
ing in Salisbury. These were very similar
to those I saw in England using ?{:e truck
mounted machine.

I was glad to hear that you agreed with
the figure of 30% for phase unbalance
among domestic consumers. 1 think you
will remember in the scatter diagram
there was no trend towards any definite
figure and I assumed this figure of 30%
to be a_good average for most conditions.

I agree that the load densities in this
country are very similar to those obtained
in England. The 'consumer density in
this country is less, but the loadings are
higher and the two counter-balance to
produce a similar load density. However,
the most suitable number of radial distri-
butors is dependent only on the consumer
density and investigations into the average
type of township having consumer densi-
ties varying between 3 and 6 per acre
resulted in a figure of 6 radials being the
most suitable.

T did mention that over the peak periods
a small excess voltage drop may be tolera-
ted, but T think you will notice that the
excess was only of the order of 06%, that
is approximately one volt, of which no
consumer should complain,

T was glad to hear, Mr. Mitchell, that
you agree on the economics and aestheti
of the use of mid-boundary construction.

Regarding the question of 1007 dupli-
cation referred to by Mr. Sibson, I don't
propose that one should provide 100%
stand-by on low voltage overhead lines.
This y view of their
accessibility and the speed with which
these lines may be repaired under fault
conditions,

T was very interested to hear of Mr.
Sibson's long experience with mid-boun-
dary_construction in Bulawayo and of its
reliability. In Cape Town this construc.
tion was first used in Pinelands, a thickly
wooded area in 1937 and very few diffi-
culties regarding access have been experi-
enced.

With reference to the use of single or
three-phase service connections, balancing
of the distributor loading at the substations
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is cnnsldemh]v easier whm- \;}n&]e phase

mections are provided. un-
h.\lnnce exists it is a very simple matter
to transfer some of the mnnections on to
lightly loaded phases. With three-phase
connections it is necessary to transfer cer-
tain, portions of the individual consumer’s
load i the premi ich can at
times. pmve to be very difficult.

The use of three-phase service connec-

tions does improve voltage cond
along the line due to the better ditribu.
tion of the However, I do_n

consider it to lm an ecnnnmu proposition
ngle phase
connection is adequate, This small increase
in the voltage drop can be taken into
account hy redl i ldvm of distribu-
tion and st the consumer
voltage wnhm the mtumrv + or — 5%

Mr. Downey referred to the question
of access to the property at nights. This
would at first sight appear to be a diffi-
culty, but up to the present time no trouble
has been experienced.  The consumers
know that the mains are in their proper-
ties and ra very few objections, and the
number of timse it has been found neces-
sary to enter a consumer’s property at
night have been very 1 remember
last year when we had quite a strong south-
st gale, more trouble was experienced in
the areas having standard street construc-
tion.

As far as access to the pmp('rnh is con-
cemed, all new townships sub-divi
sions in the Cape Town 4 et
submitted to the Provincial Authnnnex for
approval, and in 1949 we requested them
to include in the Conditions of Title that
“the Municipality b siven the right to
take Municipal services across any erf”
now included and in
consequence no further wayleaves are
necessary. It has been found that most
consumers are_only too pleased to have
the overhead lines away from the front
of their properties.

Regarding the use of ring main or radial
distributors referred to by M. Giles, 1
think the modern practice is to use radial
distributors and so reduce consumer out-
age during fault conditions. It is possible
to use longer distributors with ring main

TRICITY UNDERTAKINGS OF SOUTHERN

AFRICA

h is very often limited
shape of the township.

The out of balance in East London of

5% compares_very hvoumhly with that
obtained in Cape Town. Occasionally
difficulties arise. with mid-boundary con-
struction where the township is designed
having three stands on \he end of a block.

ere it involves a small additional expense
in diverting the m,..m around the centre

T understand from the City Engi-
neer’s staff that the three stands at the
end of a block make for a more economical
layout of the township.

Mr. Milton mentioned tlu- pmnt of using
overseas values for the co lence factors.
Measurements taken on networks in this
country agree very closely with the mean
value of the two curves shown in the
paper and this value has been u:ed in the
caleulations. a little
on th imistic side, hut  § ﬂunk it pay
dividends in the long ru

feeds but the leng
by the size and s

The 4 kW's per consumer is purely an

abitrary fizure and is ot used in  generl
sense.  The admd varies in each class and
e e e to know

tho ok M e ke the vadtos ot e
tribution can be determined.

1 think yuu mentmned a figure of 6-8
kW. admd. is for one of the new
mining towns m !he Free State? This is
rather high, but T understand that the
admd in s town has now dropped to
below 6

Loss md factors are quite a simple
matter to evaluate and it is not necessary
to accept any_overseas figures. This has
been done in Cape Town and it was found
that the formula O-7(LF)* + 0-3(LF) was
very close for most practical purposes.

Underground reticulation, akhough high-
ly desirable, is too costly. mparison
between underground and nverhmd net-
works made a short while ago showed that
the underground network would be ‘3"
hmes as costly. Mmmemnce costs of
two types are very difficult to emmm
'md 1 feel that ﬂ’le k»w capital cost of over-
head networks will be the deudmg factor
for many years to come,

Mr. Levick, T quite agree that the con-
crete pole will stand a certain amount of
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mugh hmd]mg but much more care has

taken than with steel poles. Drop-
ping of the pole is liable to cause fracture
at the bottom of the ])1m]]el section. I was
interested to r of the special poles
manuh\cnued for increasing the torsional
strengt

We have had experience of cracking of
the concrete cros: on terminal poles
and have finally drmded that we must use
Hllv.\msud steel cross arms in these posi-

1 tlnnk I have answered the questions
posed by Mr, Matthews and Mr. Chapman
in regard to wayleaves in my reply to Mr,
Downey.

Mr. Turbull referred to the use of nets or
cradles. These are not used on low volt-
age lines in Cape Town. Every steel pole
arm is bonded to the neutral wire

and cro

every consumer’s service neutral is
earthed via a rth spike, The
multiple earth system is in general use and

approved by the Post Office Engineers.

‘The steel flange pole is used in positions
where a stay would inconvenience a con-
sumer. This pole will safely withstand a
terminal pull of 3200 Ibs. equivalent to
the pull of 4 x 0 sq. in. conductors.

Service connections are still the same
as with the standard street reticulation
except tlmt the lead-in is at the rear of
the propert

On the use of ripple m..melm is

purely a ques ono
decided by each supplier, It
in the Pinelands Municipality,

obtains its supply from Cape
functions satisfactorily.

Alternative supplies are provided between
sub-stations as mentioned by Mr. Dreyer.
The design must be such as to provide a
means of interconnecting on the low volt-
age net works in the event of fault condi-
tions.,

Regarding Mr. Turner’s questions on
overhead versus underground networks
and earthing, T believe 1 have answered
these questions in my replies to previous
speakers. However, on the use of record-
ing .unmetm in substations, in Cape Town
ordir eading ammeters are used and
these are re .d monthly at the peak perioc

own,

to_enable a check on the loading and
balance to be maintaine

Mr., Sténpsons; T have Fafucred:to the,usé
of augers and pole planting machines in
my reply to Mr. Mitchell. The question
of ru«hng] of steel poles is, of course, a
real probl Away from the sea the
phosphoric ucld treatment produces very
2o0d results, the poles only reqmr{- pain-
ing approximately every eight At
the sea front, however, the pnlu n-qnm
painting every one to two years and the
only answer in this position appears to be
the use of hot dipped galvanised poles.

Flat development, of course, is a thing
which can occur in later yea ﬁ%.\ Point
is a typical example. Once this occurs the
load density increases lremuuluuslv and it
becomes necessary to provide high tension
reticulation,
Regarding your question on the admd of
kW., T have referred to this in my reply
to Mr, Milton,

ing of the top 6 feet only
pole, this used to be the
. However, it has
now been abandoned in favour of galvanis-
ing the whole polc and so avoiding any
painting at al

In regard to the ll(w(‘]()pmcnt of new
townships referred to vens,
e et liarioh At Gt Eagtater
ried out and any problems can usually
be solved to the benefit of both Depart-
ments,

Thank you, gentlemen. T sincerely hope
I have been able to answer all your ques-
tions.

(Applause).

THE PRESIDENT : T take it you are all
ready to go home. T am sorry about the
tea. If I had known that you were going
to carry on till 515 we might have had
tea laid on, but as the original idea was
to stop at 430 1 thought you would have
l\mm{tlung when you gof back to your

ot

Thank you very much for your attend-
ance this “afternoon, gentlemen. We lool
forward to seeing you at the Ball, And
try and be here on time tomorrow morn-
ing, or Jimmy Mitchell will lm\c some-
thing to say!
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FOURTH DAY

THE PRESIDENT:  Good moming,
gentlemen. ~ As you know the intention is
to spend this morning on the Members
Forum, and before I call upon Mr. Mitchell
to take over I'd like to ask M
say something on the sub-committee
we have for Tariff Survey.

Mr. R. W. KANE (Johanesburg) : M.
resident and gentlemen : this is merely
a progress report. A fair amount of work
has been done by the Committee, and you
yourself arranged for a summary to be pre-
pared which has been submiited to the
Committee. Unfortunately the Committee
has not had an opportunity to really study
this in detail, and we hope that we should
ave some finality by this time next year.
The most important thing that happened
this week is that the Convenor has been
changed, and Mr. van der Walt the original
convenor has again taken over these duties.

THE PRESIDENT: Thank you Mr.

Kane.

ane to
which

I shall now hand over to Mr. Jimmy

Mr. J. E. MITCHELL (The Chairman) :
Having started the Members' Forum on
Wednesday and_having had more of a
debate than a Forum, we will try and
conduct this on the normal lines this morn-
ing.

The first question which T am posing is
No. 7 on your list.  That question was

posed by Mr. Turner, and I am going to
ask him"to tell you of his difficulties, and
;hen ask if anybody has a suitable answer
or
Question posed by Mr. Turner of Umtali.
Two prosecutions were recently instituted
in this town for flagrant violation of Muni-
cipal bye-laws. The first, for short circuiting
two water-heater circuits from the meter,
was thrown out of Court at the insistence
of the defending Q.C. on the grounds that
no witness to the actual dee d
produ This in the face of consider-
able circumstantial evidence. The second
case, breaking the meter seals and re-
moving the potential coil bridge, was
withdrawn by the Prosecutor because of
what had happened to the first case, i.e.
no witness to the actual offence could be
produced in Court.

The question then is, of what real value
are the relevant bye-laws governing un-
authorised use of electricity supplies and
interference with apparatus if it is firs
necessary to catch the culprit red-handed,
or to find someone else who was a direct
witness to the deed before a prosecution
an be successfully instituted? ~ Can exist-
ig legislation or byelaws be altered so
that it would be possible to place the onus
of the proper use of supplies and apparatus
directly on the consumer who has contract-
ed to take the supply?
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Mr. H. T. TURNER (Umtali): Mr.
Chairman, as you probably know every
local authority has bye-laws which govern
the proper use and sale of electritl energy,
and penalties are provided for consumers

e the energy supplied by the
local authority, as for example the extrac-
tion of current the meter, in an
unauthorised fashion; tampering with seals
and the like.

In the Federation also there further
set_of byelaws, or clay under the
Federal Electricity Act, 1956, and these
understand supersede all other by WS
governing the proper use of energy in the
Federation

We have recently in Umtali had occa-
ion to invoke these particular clauses in
that we had two consumers who, we found.
were making the most flagrant misuse of
the supoly in that they were extracting
energy for use of hot water heating anpli-
ances, with this energy being registered
on a municipal meter. The one consumer
had in fact completely shor-circuited
the meter from the water heater circuit
by making an alteration behind the distri-
bution board: he was the owner of the
house he was living in, and within three
wonths of taking occupation of the house,
he set about alfering and short-circu iting
the geysers hehind the distribution board.

Almost _simultaneously another consu-
mer was found to have removed the cover
of the meter, and interfering  with
potential connections had stopped the re-
gistration of the meter.

As these instances involved the Council
in quite a considerable amount of money
in <es, we instituted proceed-
ings against the gentleman. first of all,
who had interfered with his hot water
circuit, The case was brought before

magistrate. and the consumer brought
down from Salishury a very able O.C. and
as a matter of fact he was a Q.C. from the
Union! He was so able in fact that when

the Council put up their case before the
ich T can assure

Court, whi

had a complete open and shut case. The
C. got up and wanted to know whether
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definite proof that the man
had been seen making this particular con-
nection. Naturaly you never catch anyone
doing the actual deed, and we had not
seen him doing so, but we had evidence
that he had done so. His account alone,
for example, did show that for the first
four or five months h ad a normal
consumption of about 1000 units a month,
and it then dropped down to about 200
a month, with one 20 gal hot water heater
and one 5 gal hot water heater on constant
use. Despite this definite evidence, the
court ruled that as the man had not been
seen actually doing the deed there was no
charge to answer, and the case

ingly dismissed.

We then tried to get the other case put
forward but the Prosecutor declined in
view of what had happened in the first
case. -

Some of the brighter individuals in the
CID. did mention the fact that they
might take fingernrints of the consumer,
and thereby ibly strengthen the pos-
sibility if a_conviction. Well, if we are
oing to ask consumers to give us their
fingerprints we are going to be in trouble,

The question then is that it does appear
that unless we actually find a consumer
carrving out misuse of energy supplied by
the local authority, there is no chance of
prosecution, id involve my Council
at Umtali, in fact, in a fairly large sum of
oney, and the question, Mr. Chairman,
: “Is there no_possibility of having the
existing legislation altered so that we
could have a fair chance of prosecuting
these unscrupulous people?”

Thank you,

THE CHATRMAN: The question
open to the floor, gentlemen. Has any-
body any answers as to how Mr, Turner's
case could have been won?

Coucillor W. F. MAYER (Welkom): Mr.
Chairman. I can see nothing wrong with
your bye-law. It is all a matter of proof.

case can be proved by direct evidence
or circumstantial evidence
direct evidence, then there is ne
at all, with circumstantial evidence,
you must be able to exclude the possibility

someone else having tampered with the
instruments. If you can exclude all other

we had any
d n seel

is
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persons, other than the accused, then you
can prove your case. I can see nothing
wrong with the byelaw and it is all a
matter of the presiding magistrate either
accepting the circumstantial evidence as
truth or not.

Mr. D. MURRAY NOBBS (Port El
beth): Mr. Chairman, in Port Elizabeth
we_have experienced similar troubles,
particularly in the coloured townships
where electricity is obtained through pre-
payment meters, ave examples
of consumers slipping safety razor blades
into the meter, putting them out of action,
and extracting current unlawfully. We
had, on one occasion, a case before the
courts, and obtained a conviction. In that
particular case conviction was obtained
due to the fact that the accused pleaded
guilty.

have had many other cases in which

the accused have pleaded not guilty and

we lost these cases. ave found it a

waste of time trying to proceed in law

against those consumers, but now we

uinm a different tactic altogether. Where
ave

beer

we find that the seals
or where the meter n tampered
with in any way we disconnect supply,
we remove the meter to the meter test
room, repair it, reinstate it, and do not
connect it up again until the consumer has
paid_al sts associated with the repair
of the meter, including transport, and
when he has made those payments, we
connect up again,

I don’t know how we'd stand if the
consumed took the matter to law, but our
method of treating those offences at the
present time are working quite satisfac.
torily.

THE CHAIRMAN: Has anybody else
any ideas on this subject?

Mr. G. ]. MULLER (Bloemfontein):
Chairman, we have had somewhat
similar experiences to Mr. Nobbs. We
have had quite a number of threatened
prosecutions, but our legal adviser on
every occasian that we passed information
to the Town Clerk’s Department advised
against prosecution, as we could not pro-
duce direct evidence. The Department
then did a bit of legal investigation and
se on our bye-laws stating

5
&
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that the consumer takes responsibility for
the service while he is the consumer on
the premises, and strangely enough when
this was pointed out to him, he was pre-
pared to prosecute. So I think it is just
a case of “How energetic is your lawyer.”

THE CHAIRMAN: I don't want to go

on too long on one question. Mr. Burger
possibly can close this one.

Mr. BURGER (Parow): Mr. Ch,
here is a question and the answer is “yes,
something can be done.” Tt is possible to
so formulate your bye-laws or regulations
that you in fact make a rebuttable pre-

man,

s certain facts are
proved, for instance if the meter has been
tampered with, be .il% - unless of course
he can show to (ﬁ‘e Jourt that he had
nothing to do with the matter whatsoever,

Now there is authority for saying this,
and it is actually a case in Southern Rho.
desia, where it was decided not so long
ago. I can give you the reference to that
case, which is Rex v. Rabinowitz and
Others, which is reported in the South
African Law Reports 1950. It was a
judgment of Mr. Justice Tredgold.

In that parti

dar case the person
charged was acquitted. If it was found
that “there had been an aggregate con-
sumption of water in excess of that allow-
ed under the rationing then the consumer
concerned was guilty but there was no
way of his proving innocence, or proving
that he had nothing to do with the matter,
or proving that somebody else was re.
sponsible for taking that water.

Mr. justice Tredgold was very clear
on the point that you cannot so formulate
your bye-law that you create an irrebut.
table presumption. * In other words that
you make a presumption that once you
have proved that there has been that
mnsumﬂ‘m’on. the man is guilty and he can
say nothing.  But he indicated very clearly
in his judgment that it would be in order
if you were to make this on the basis of
a rebuttable presumption. In other words
if you were to say that the occupier would
be deemed to have contravened the bye-
Taw or regulation, unless he can show he
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WHY SO HIGH?

Chin tacks are built to their tremendous | |g||k> Iu allow the dust and
fumes itted to be xlupcm.d more "uclv ely by higher air currents.
Since the first \xnlvr plant was installed Jul\mnm \hum\ Jeppe Street
Power Station, S é_‘ )0 Mechanical Dmlu.h! Hng equip-
Rk I b D o il Prueht ke Cue enie S Jrcin
such chimneys,
vou have a pml\]vm n-l:mn to the mnv(mult nl air and gases, take
u[ 75 yes iv\x]w how.” SIROCCO trained ineer
the lulum—]\h advice and ru(nmml'ud.llmm will be gladly
3 Frealy g tven withoup Ohlgation

It will pay you to investigate SIROCCO Service if you are interested in

FANS FOR HANDLING AIR AND OTHER GASES - VENTILATING FUME AND

VAPOUR REMOVAL - DUST COLLECTION - PNEUMATIC CONVEYANCE -
INDUSTRIAL VACUUM CLEANERS

Repgosented by: Rounert &1
at Durban, e Fown r
Port Vereoniiing. Bioemion
ol Wetkom and’ Sragris

A bz Rewnert & Lena Limid (Rho
aesi it Bl * Qe Que
nd Ndala.

w. 1542 Works: Sirocco Engineering Works, Belfast, Northern Ircland and Butler Road, Nufficld, Springs

238



ASSOCIATION OF MUNICIPAL
is not guilty, or that he is not personally
responsible.  Mr. the whole
mel s that you must so formulate yo
ye-law that you do_ give an opporti t)
to the man concerned toshow that he really
was ot responsible for what happened.
But provided you do that, according to the
deeiad everything is in order.

But I don't think T would be frank with
your convention if I were not to say that
I have my own personal doubts as to
these decided am personally in-
clined to_think that they are giving
much latitude, on the principle which we
all know, .md \vlud\ is known to every-
body, namely a man is innocent until

he is proved zul]tv Now I want to go a
little bit further and say that T do not
think that municipalities should so readily

ecome a party to bye-laws designed - and

1 say “designed” advisedly - to circumvent
this basic principle, because I think that
as you go along and depart from a prin-
ciple like this one, the principle of being
innocent until vou are proved guilty, yon
will soon find that that departure will
extend itself and you will find that later
vour judicial officers, in fact your whole
legal system, comes to a point where that
principle is watered down, and where the
accused person will soon find himself in
a position which T don't think anyone in
this convention would like him to be in;
in other words, a position where you have
presumptions of guilt against you.

T would rather say that the solution lies
in the direction indicated by Mr.
Nobbs, I think the solution is a civ
1 one where, if a man’s meters and his
installations are being tampered with, the
position »lmuld be that he should be dis-
connected. I don't think that one should

ick in creating a new or watered-
stem of criminal law merely for
ke catching these particular

We know they are a nuisanc

E(‘npll
ut to eliminate that nuisance we may
it

fact throw overboard an impoy
cip

Thank you Mr. Chairman.
THE CHAIRMAN:  There you are
gentlemen, you have your answer.
(Applause).
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If T may say g0, Sightly pypieally Qc
You have tw the “case. ~ Make
up your own s i Vou ke

There are just two instances. Talking
about proof, it stuck me that Mr, Nnbh:
might like to know of a case I came across
in the with pre-payment meters,
which T abhor, where a m: had a mould
for shilling in the slot - coins in the
fridge. He used to have ice coins, How
mm proves that he had put ice in instead

a bob, T don't know.

The other one T remember was the case
of a cafe where the cafe was certainly
using nothing like the amount of electri-
city it should have done. Inspectors were
sent round at all times, and they never
could find a reason for it - until the meter
came in to be inspected, and somebody
found a very, very small hole in one side.
Then they found the answer. What had
been happening was that he had taken a
small piece of thin wire and threaded it
t]\mugh the meter so that st rested on
the disc. But the wire was ,m.\ched to the
cumm \vhld\ hung across the actual
meter, 5o to see the meter you had to fling

the curtain back which immediately ex-
tracted the wire from the meter and there
was nothing to show.

Sn ymx see the difficutly in getting
proof

g]!o turn to No. 8 which
the main factors which
|nﬂnenm e ool b o
between copper or aluminium for his over-
head cnnducmrc in any electrical reticula-
tion scheme?

What ﬂhmll Mr. Wood answering that
one?

Mr. H. WOOD: Mr. Chairman, I
looked into this question when I saw it
listed. The question does not specifically
refn to Ingh or low voltage lines, and it is
ence necessary to consider the
Allphmlmn in the light of the two different

types of distribution. For high voltage
work steel cored aluminium conductors
have been used for many years, and have
proved to be very rvlml:la- and economical.
The relatively hig e strength, com-
pared with copper, p(-‘rmlh a longer span
length, with a consequent reduction in the
number of supports required.
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Fm equul resistance and relative cross-
secti area, the weight of a steel cored
alummmm conductor is 48:3% that of com-
parable copper conductor. This lightness
contributes to easier and faster handling,
and a reduction in_transport and erection
costs. The larger diameter of the alumin-
ium conductor also reduces the possibility
of corona and corona losses, although it is
not actually desirable to attempt to elimi-
ate corona compltely as this does form

type o valve on the network in
reduung the dlsmpnve critical voltage;
in the case of very high surges it does
permit the operation of the protective
device.

For low voltage work all aluminium con-
ductors are generally used because it is
not possible to take advantage of the high
tensile strength of the steel cored alumin-
|um conductor, the reason being that the

length is determined by the
thc and to be reticulated, and it is not
possible to erect a line according to an
economic span. In other words, the num-
ber of supports on a low nlh\[,ﬁ line is
determined by the layout of the township.

When considering these aluminium con-
ductors, however, we must also consi
the pomln ity
between dis imilar metals where service
connection: taken from these line:
Many typ of special connectors are
able - these, however, are quite costly.
I helleve some manufacturers are attemp-
ting now to manufacture these connectors
in the Union, which we hope will be a
little cheaper than the imported article.

e cost of these imported connectors
have, in the past, tended to offset the price
differential between the two types of con-
ductor. Tt is also nececsmy to cover these
conductors with non- o le grease to pre-
vent any ingress of m¢ The linesmen
must therefore be efﬁuemlv trained in the
erection of these conductors and in the
method of installing the special connectors,

When comparing the cost of conductors,
we must be very careful to consider the
extra labour costs involved in handling
and connecting these aluminium conduc.
tors.

THE CHAIRMAN: Thank you,
Wood. Any other advice?

Mr.

1 think Mr. Wuod has given us most of
e
liability, and then with high voltage a
corona disability

tum to Suestmn No. 9. T
lhmk that is Mr. van der Walt's.

Can a local authority dem.\ml payment
of cost from a resident who pole
or stay or both to be remowd due to it
interfering with his freedom of ingress and
to his property:—

(a) If the pole etc. was in existence
before the resident fenced his property
and placed his gates in the awkward
position,

(b) If the pole ete. was installed after
the resident had already fenced his proper-
ty and placed his gates.

Mr. J. L. VAN DER WALT (Krugers-
Jorp) " My residest, 4. Cution (b7 of
the question is very obvious, T suggest it
be excluded. The only answer I want now
i If the pole was in existence
e the re em fenced his property
and placed hi s in the awkward posi-
tion what is the po\lmm? Should” the
stand or house owner pay for the moving
of that pole,

This question is asked because it is held,
or it has been said, that common law has
it that you should not interfere with the
rights of the individual or you should in-
terfere as little as possible with the rights

of the individual.

N: Has anybody got
at question?

F. STEVENS (Ladysmith):  Mr.
Chairman, for many ye now in setting
out low tension reticulations we have en-
deavoured, and in every instance I think
been_able to put the poles in line with
sub-divisions of buildings sites, and in do-
ing that one avoids having pnles in_front
of ‘property and tha ‘sstion oF havisi t
remove them for the benefit of consumers
does not really arise, However, there is
the odd occasion when it does arise, and
we then have always charged and have
had no difficulty “in recovering costs.
Where, however, these poles have been
erected in vz:.ln gone by in front of pro-
perties, we have been asked to move them,
we have done so without charging the
applicant,
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I think that the supply authority should
make a point of doing tfa’un Even though
the spacing of the poles might vary, it
o many ways, especially in con-
nection with the siting of stays and so on.
Thank you,

THE CHAIRMAN:
Stevens.

Mr. R. M. O. SIMPSON (Durban): The
question of payment for work carried out
on municipal property presume
here the question posed is for a pole on &
public road.

If that is the case, strictly speaking the
Natal Local Government Ordinance in so-
far as Natal is concerned—I am not exactly
certain how the others are placed—but I
presume they would be similarly placed,
the Natal Ordinance does demand that
payment be made for the removal of any
Government property, so that first and
foremost you sllmuld comply with the
Ordinance if by any chance it does fit in.
In Durban we do comply with the Ordi-
nance, except where we can see that due
to reconstruction changes which will be
made within a short time, we tell the con-
sumer that if he is agreeable to wait
until we can carry on with the reconstruc-
tion in that road, it will be moved free of
charge. If he wants it to be done immedi-
ately, then we say “Well, we're very sorry,
but you will have to pay.”

H. MILTON (Escom—Johan-
M. Chairman, I have in mind
case where we were reticula-
ting in the Municipal Ar e
of the house built a garage to house hi
car which had previously stood alongside
the house on the opposite side of his erf.
When he built the garage there was a pole
fair and square in the middle of his
approach entrance, which he reauested
us to move at our cost. We refused to do
s0 and pointed out that he would have to
face the cost. court case was threaten-
ing, but as far as that was concerned, we
got together with this bloke, and we were
able to prove to him, conclusively, that
he had no case in Court, Once he admitted
that we removed the pole free of charge to
the consumer. (L

aughter).
THE CHAIRMAN: T think Mr. Turn-
bull is next.

Thank you Mr.

- an

Mr, W,

Mr, TURNBULL (Vereeniging): These
complaints arise for two reasons, One is
that the consumer has a genuine complaint
about the municipal service, and the other
frivilous reason requiring the pole to be
moved. We had one request to remove
1 pole because the consumer wanted a
photograph taken of his house before he

Generally, we adopt the policy that if it
is a geniune case we consider it a service
to the consumer to move a pole. If a man
builds a house and later adds a garage and
there is no other place for him to build it,
and the Yole happens to be there, we move
it free of charge. If there is a stay across
a gateway and we find that it is a nui-
sance, we treat it as a service to the con-
sumer, and do that free of charge.

THE CHAIRMAN: The answer appears
to be then gentlemen, that you can't inter-
fere with his rights, but you can make him
pay to remove it far as preventive
work is concerned, Mr. Stevens gave you
one answer, and I think Mr. Wood gave
you another answer yesterday - mid-boun-
dary construction,

I think we'll now turn to Mr. Sibson’s
question, No. 5. Would you mind pre-
senting that, Mr. Sibson?

Mr. SIBSON (Bulawayo): Mr, Chair-
man, for one reason or another the use of
some sort of current limiting device, as
either a part of or in place of metering, is
coming into use in various parts of the
world, and in this country too, 1 think at
the last convention we had a talk about it.

There is every possibility, with the in-
creasing use in  the Federation with
supplies derived from  hydro-electric
sources, for the emphasis to lie almost en-
tirely upon maximum demand and very
little on kilowatt hours. There are, in
certain circumstances, obvious advantages
in eliminating kilowatt hour meters, and
employing only some sort of assessment of
maximum demand, and the easiest and
most practical is a current limiter, which
therefore eliminates the need for meter
reading.

A current limiter then becomes a meter-
ing device, and the question arises as to
whether such a device should be designed
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to contain the same limits of accuracy as
any other metering device.

The second half of the question raises
a doubt in this matter, because a current
limiting device, the sort of device one has
in mind is one that does limit current, and
not kilowatts, ~ And current of course is
the service
er.

not, necessarily, a criterion of
being rendered to the consum

The same problem exists to day with
kilowatt hour meters of course, because
kilowatt hours are not also necessarily an
exact criterion of the service rendered to
the consumer. I think we referred to this
in my discussion on Mr. Wood'’s paper,
where the service rendered to the con-
sumer in respect of supplies to his televi-
sion set would not be regarded as first
class if the set didn’t in fact work, al-
though it would be drawing kilowatt hours
at the time,

This is not really purely a question con-
cerning current limiters,
introduced that feature because it is rather
novel to those who are not accustomed to
thinking in terms of amperes rather than
kilowatt hours,

The main burden of the question there-
fore is, do we consider that current
limiters should be designed to have the
same degree of accuracy as a meter, and
if 50, how is this to be achieved!

THE CHAIRMAN: Thank you Mr.
Sibson.

A H. C. DREYER (George): Mr.
Chairman T think we can refer to tariffs
that have been used in this country and all
over the world for very many years, viz.
room tariffs and valuation tariffs.

I want to pose a counter question which
I think will ‘answer that one, and that is,
what is the accuracy of room tariffs or
valuation tariffs with regard to the cost
of supply? Personally T feel that if limit-
ing circuit breakers are used as a tariff
basis whether it is only to recover capital
charges, or in the case where most of your
costs are only capital charges, the accura-
cies obtainable today are well within any
sense of reason, compared to tariffs that
we have been using for many, many years.
An_anomaly that arises from valuation
tariffs is where a man has a house, and

has been paying a certain tariff over the
ears, andl t¥|en decides to build a nice
ittle  garden wall. The valuator then
comes along and puts up the valuation of
of the property, goes i clectricity
tariff .~ There 'is absolutely no relation-
ship between the two.

Thank you Mr. Chairman,

THE CHAIRMAN: Thank you Mr.
Dreyer.

Mr. W. H. MILTON (Escom): As you
all know this is one of my babies, tariffs,
and things of that sort, and measuring
devices. I think we must deal really with
the question as posed by Mr. Sibson, and
not come on to the rather extraneous and
wide field that can be opened up from it.

1 think the whole problem of accuracy
is one which, from a technical point of
view, can assume proportions which are
not the least bit realistic in the economic
world of municipal supply, that is revenue
and expenditure. After all, the original
meters used for measuring our commodity
were ampere-hour meters, and it was only
with the development of ‘cheap and accu-
rate meters that w
higher and higher accuracy. The point
cost of obtaining accuracy and the value
at issue I think is a balance between the
cost of obtaining accuracy and the value
to the man who has to pay the piper of
that improved accuracy.

One could achieve extreme accuracy in
measurement, by putting up the consu-
mer's bill to twice what he'd pay if he
forfeited accuracy and had a maximum
error. It is the balance between that maxi-
mum_error which is involved, and the
cost of removing the error which must be
achieved. Tn other words, it is a straight-
forward economic problem,

From that point of view T think that at
the present stage of development of the
technique, the miniature circuit breaker
is sufficiently accurate in its performance
as it is made today to achieve a reasonable
allocation of cost to the consumer. If you
want to go to more accurate measuring
Fnstruments for demand on an ampere
basis it can be done, but you would pro-
bably find then that you would have to
charge the consumer  considerably more
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for the service you are rendering, with
no real value to

As regards the use of amperes as a
measurement of the demand, as related to
the service rendered to the consumer, I
see no objection to the use of amperes as
a measure, It is far more accurate than
any other, shall I say rough and ready,
method of allocating the demand charge.
And once again you are up against the
cost problem. If you want to deal with
it on a kilowatt basis, then your costs
increase considerably nml the “charge to
the consumer for - more accurate
measurement of the <ervlce you are ren-
dering is not worth the consumer’s while.

Another feature with the ampere de-
mand charge is that to a large extent the
cost to the supply authority is based on the
ampere loading, rather than the watt load-
ing.

The consumer of course has the redress
on the voltage problem fmm unsatis sfac-
tory service, If he is getting u ?7
voltage he will S bt o emovedt o
tage, and he may have to pay for the
improvement in voltage due to the greater
investment in capital, but there again, if
he knows how much it is going to cost hi
he will wonder whether or not it is wnrth-
while having the voltage improved. So
you can our accuracy on a kilowatt
basis in that “direction.

As far as the miniature curcuit breaker
is concerned, T would like to sound a note
of warning. I have had experience of

with that type of device
and it is surprising how .)&Ve.. the dam
thing trips thmngh some silly action on
the part of somebody present in the house,
who just puts on a bit too much load, and
out it comes,

With a large number of trips those mini-
ature cirei breakers give very unreliable

ervice, If you have cavy load
vnu h'we to be careful in the handling of
the circuit breaker. If you become care-
less, there is every risk of fire from the
use of these miniature curcuit breakers.

THE CHAIRMAN: Thank you Mr.
Milton. T hope we are not going to ha
a discourse on the reliability of miniature
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circuit breakers, though. We are talking
about the accuracy of them, mot their
reliability.

Mr. G. J. MULLER (Bloemfontein): Mr,
Chairmai, what Mir. Milton has just said
makes me think that the miniature circuit
breaker is an excellent means for us to get
the concumer to increase his own stand-
ing charge, because if it trips too often we
can only mﬁge\t that he is overloading the
breaker and what he really needs is a
bigger one, and therefore a bigger stand-
mg charge, which is just about what we

THE CHAIRMAN: Thank
Muller, T can also think of another good
idea. You put the vnlts up over peak and
trip the lot out!

Mr. JACKSON (Provincial Administra-
tion, Cape Town): Mr. Chairman, the
accuracy of miniature circuit breakers, as
compared to a standard, does not appear

o be so important as that all
miniature circuit brea ers used in a parti-
cular local authority should have the same
accuracy characteristics. ~ Whether the
trip point is 25% or whether is is 10%
doesn't make any difference, so long as
they're all the same.

THE CHAIRMAN: Thank you Mr,
Jackson. Are there any more comments
on_this question. To be perfectly honest,
1 don’t quxle knnw what the answer to that
one was. nally T think we got on to
one or two sldclm and didn't really get
an answer to Mr, Sibson’s question, which
was since these revoces tfmeuml albgkgk
was since these devices may become
metering equipment, should similar de-
grees of accuracy be asked for in regard
to load limiters.

ou Mr,

I think Mr, Jackson got as near as any-
one to that, and that was that at least
accuracy should be the same for all. Tlmt
of course might be a difficult thing to get,
and to design a meter code nn the same
Imes as we have for ordinary meters name-

%, might be a little dxfﬁudt on load

Imm(-\r
I was quite serious in . regard to the

point of volts over peak, because this is
one method of altering the accuracy to
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suit the suppliers. In other words, if
are measuring amps and not watts, then
obviously if you put your volts up high
enough over peak, you'll increase his de-
mand for the month.

Mr. A. R, SIBSON (Bulawayo): Mr.
Jackson's reply doesn’t help us very much,
Mr. Chairman, because ifpih:n can be a-
chieved so can the accuracy. T know what
he’s getting at and that is that one of our
major_problems would be arguing with
Mrs. Brown who said that she had the
same size of current limiter as Mrs. Jones
next door, and Mrs. Jones next door can
put all her hot plates on at once, and she
can only put three of hers on. That is the
sort of problem that would arise if there
were any variation between one and the
other, but it seems to be just as difficult
to achieve uniformity as it does to achieve
any particular standard, and T am wonder-
ing whether the problem doesn't really lie
with the meter manufacturers themselves,
to current limiters as a metering device,
rather than the problem being approached
by switchgear manufacturers.

ou Mr,

THE CHAIRMAN: Thank
b as now

Unfortunately the time
T when we can carry on with this
Forum. We have quite a number of other
interesting questions, but the general con-
sensus of opinion was that Wednesday
night was not entirely wasted. fact
most people had a very interesting_and,
in certain cases, amusing evening, There-
fore. although we have not been able to
o through all of our questions, some of

m will be saved for next year, and
T would appeal to members not to wait
nntil the last minute to think of que<;inns

for the Forum. What we want is a large
number so that we can pick out the most
interesting ones, Questions have not been
coming forward very well, and it is en-
tirely because of that that I almost instruc-
ted the Executive—and got a few kicks for
it—that each member had to put in at
least one question. Mr. Muller of course
made certain that he wouldn't be called
upon for the next six years!

I do appeal to members. Members.
asked for this Forum, so that they can
have the benefit of the advice of every

engineer and councillor_delegate to this
Convention, and the affiliates, and 1 do
feel that you should make more use of it.

course it can’t be guaranteed that every
question will be . but we could put
forward the most contentious, but
must have a selection to work from. We
don’t want to leave it to the Executive
every time to think up the questions. We
want to know what your problems are
You put questions at times to the Execu-
tive.  Let's have them at the Forum so
that we know just what your troubles are,
50 that we can help you whenever we can.
So start from now, and think about your

ious problems, and write them down.
As vou think about them, just send them
to the Secretary and then forget them, if
you like, until the Forum comes up; but
don't start thinking next April“Oh, I'd
like an answer to that one” and send it up
then, Start thinking now.

That is all for the Members' Forum this
morning, ladies and gentlemen, Thank
you very much.

CONTRIBUTION BY
G. A. DALTON

At the onset may I say that the innova-
tion of allocating an evening solely to the

ember orum received general com-
mendation, in fact it seemed to be the
consensus of opinion that, if the Executive
countenanced some further additional time
being devoted to the Forum, it would re-
ceive approbation.

My interpretation of the question posed
S . 5

by n resolved itself into two
categories:—

(1)that the introduction of current

limiters in place of meters for native

and sub-economic housing ventures
had proved worthwhile, that satisfac-
tion in their usage was accepted, and
arising from  this,

(2) what would be the attitude of Mem-
hers to the application of current
limiters _to the wider sphere, di-
vorced from sub-economic ventures,
and,—in the first instance,—giving
consideration to European domestic
installations, where higher ratings
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would be the order. In posing the
question, Mr. Sibson must have had
in mind that, ba
undertakings such as the
Corge project, ample power to meet
all_needs ~ woul l]wcome available,
and that in consequence power
measured in amperes rather than
Kilowatt hours would largely and
logically prevail.

Mr, Sibson made no mention whatever
of the economies which would undoubted-
ly result from the change, but was ob-
viously testing the feeling of Members to
secure their views and to determine what
degrees of accuracy would be demanded

On Resuming:

THE PRESIDENT: Ladies and gentle-
men, we have now reached the concluding
stage of this, the Thirty-Second Conven-
tion of our Association.

The procedure now is to call upon mem-
bers of the Association to have their say,
and to express their thanks in the usual
way, and 1 now invite members to pro-
ceed.

Dr. EINDHORN (Cape Town): Speak-
ing as a representative of the S.A.LE.E.
1 would like to wngr_‘.\tulale the AM.E.U.

on the success of this Convention.

by them. I do not think,—due possibly to
lack of time—his questions received ade-
quate response, but no doubt Members
are well fitted to discourse on this
unimportant , wil i
sion Ly written contributions.
pretensions in this respect, but my main
purport in proferring this contribution is
to counter the “note of warning” respe
ting the usage of circuit breakers as cur-
rent limiters, issued by Mr. Milton in his
contribution to the discussion.

I am not aware of the basic reasons
which prompted Mr. Milton in furnishing
the Meeting with advice.
he had not been made fully aware of the
considerable advances made in their pro-
duction, accuracy, and reliability, and
that heen entirely misinformed in
questioning the reliability of circuit break-
ers as current limiters.

THE PRESIDENT: Ladies and gentle-
men, before breaking for tea T would like,
on your behalf, to thank Mr. Jimmy
Mitchell for so ably conducting the Mem-
bers"“Forum. 1 think we Took forward
to a very interesting session again at ovr
next convention, and 1 hope that we will
be able to give a little more time to it.

1 would like you to show your appreci-
ation to Mr. Jimmy Mitchell for the very
able manner in which he has conducted

(Applause).
ADJOURNMENT
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ipalities are le for sup-
vlying a great number of Heople with
clectricity, and they own and operate a
very large part of the electrical plant in
this country. This speaks for the impor-
tance of the Municipal Electrical Engineer
and the people who look after it. ere-
fore one can expect, when a great number

ou come together, that the whole
development. in electrical engineering. is
brought a futher step forward. The papers
at this Convention, and the discussions,
proved that this expectation w: ful-
filled.

Speaking as a Captonian and Chairman
of the Cape Western Local Centre of the
SALEE., I must say how much more
glad we were to have had the stimulatin
experience here and how much more o

o see our own City Electrical
Engineer, and Past-Chairman of the Cape
Western Local Centre, installed as your
President. We learned to value you, Mr.
Downie, as our Chairman, and I only hope
that you will be just as successful as Presi-
dent of the AME.U,

1 wish you and the whole AME.U. a
successful  year. Thank you Mr. Presi-
dent.

THE PRESIDENT:
Eindhorn.

Mr. J. WHITE: Mr. President, on be-
half of the South African Institution of
Mechanical Engineers, we want to. give
you our best wishes for a very successful
vear of office, and to say how much we
admire the -excellent arrangements that
have been made for this Convention. They
are absolutely admirable.

Thank you Dr.
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THE PRESIDENT: Thank you Mr.
White.

Mr, L. C. AXE (Johannesburg): Mr.
President, Mr. Mayor, ladies and gentle-
men; it falls to my lot to speak on behalf
of your affiliates. “We in recent years have
enjoyed closer and closer collaboration
with you. We have watched these con-
ferences go from strength to strength.
Every year it seems that the entertainment
becomes better and better, and every year
the, arrangements for the conference be-
come more a matter of congratulation, and
every year we another of our very
good gr,iemls take the chair, which you,
Mr. President, are now occupying, We
have nothing but gratitude to express to
you, and to you, Mr. Mayor, and the Cor-
oration of Cape Town, for the excellent
are we have enjoyed while we have been
here and for the very fine entertainment
which has been given. We wish you, the
City of Cape Town, everything of the best,
and we particularly express our hope, to
you Mr. President, that you will enjoy the
remainder of your year of office, in the
same way that you have obviously en-
joyed the few days that you have occupied
that position,

(Applause).

Mr. W. H. MILTON (Escom): Mr.
President, Mr. Mayor, I would like to take
this opportunity of extending to you the
best wishes of Escom for a very successful
year of office ahead of you, and also for
the very handsome entertainment which
you have afforded us during our stay.
Some of that entertainment, of course, has
taken place in this hall as a result of your
quips and legpulls on the members pre-
sent. T think we deserve to be kept in the
the proper perspective at all times,

THE PRESIDENT: Thank you Mr.
Milton. T now call upon Mr. Jimmy
Mitchell to perform a very pleasant func.
tion.

8

Mr. J. E. MITCHELL (Salisbury): Mr.
President, it is said in Shakespeare that
some achieve greatness and some have

reatness thrust upon them. T have had
this speech thrust upon me, only in very
recent moments.

Before carrying on the duty of thanking
pe Town, ‘our hosts, on behalf of the
delegates to thank the ladies themselves
for gracing this Convention.
(Applause).

As has been said here many times,
these Conventions would be very much
more sordid affairs if we hadn't the ladies
with us.

T would o0 like, on behalf of the en-
gineers specially, to thank the wives of the
engineers, because it is amazing how
cheerful they keep when they have to lis-
ten practically at all hours of the day, and
at their parties, to nothing but “shop.” T
understand that they actually enjoy it at
times, The result is that they have to put
h it, and it is amazing how well they

up
do it. N
Throughout a man's life he is looked
after and cared for by the female of the
. has been' said that a man’s

‘f):c 20 years of having his mother ask
him where he is going, 40 years having his
ime question, and at the

wife asking the s
the mourners wondering too.

end

Again, before passing on to thanking

‘ape Town on behalf” of the ladies, I
notice that both His Worship The Mayor
and our President have said that in the
reasonable future we might see nuclear
power stations.

As you know one of the difficulties of
nuclear power stations is that of control-
ling the product, and T understand that the
first Adam splitting gave us Eve—a force
which man has never been able to control.

Now, on behalf of the ladies, Mr. May-
or, I would like to say that I understand
from them that they have had a really
magnificent time. First of all at the Civic
Cocktail Party and get-together, especially
the dancing afterwards, everything tuned

very cheerful, which gave ‘us the right
setting for starting off this Convention,

Then on the next day you kindly ar-
ranged a motor trip for the ladies round
your most magnificent scenery I don’t
think there is anywhere I have ever been
where one can see such wonderful settings
in such a short time. The ladies were
very pleased with that outing, and for the
tea'at Muizemberg,
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through KWV. ;
was the number of ladi
Perhaps that's a good .

they had a \vnnsvr ul trip—and it kept
them out of mischief too at the same time.

Last night T didn’t see a glum face in the
whole hall. I feel, therefore, that the ladies
were._very pleased with the escorts pro-
vided. y say that some of us who
hadn’t our wives with us were also very
pleased with what was laid on for us too.
I understand that Mr. Downie had five
txpisls on tap. I didn't see them, he kept
them somewhere else.

I would like to say, finally, Mr. Mayor,
that apart from this morning of course,
¥ou laid on the weather which was perfect
or them, and that everything which was
done for them was very well organised,
and everything was in very pleasant sur-
roundings.

Therefore on behalf of the ladies, Mr.
Mayor and Mr, President, I would like to
say “Thank you very, very much indeed
for the wonderful time you have given
us!

(Applause).

THE PRESIDENT: Thank you Mr.
Mitchell. Ladies and gentlemen, we have
the Mayor with us today, and I have great
pleasure in calling upon him to make a few
remarks,

HIS WORSHIP THE MAYOR OF
CAPE TOWN: Mr, President, ladies and
gentlemen, 1 want first of all to thank all
the speakers who have referred to the
work that we have done automatically for
your entertainment.

You will remember that when I spoke to
you at the beginning of the week I said
that in my opinion the Congress that pro-
duced the most cordial relations with
councils, generally and amongst them-
selves, was the AM.E.U. I think that that

as been more than doubly proved
the facts that have happened during this
Convention.

1 myself am very pleased about this
convention generally, because I have been
able to make acquaintance with friends
that T have not seen for years, and better

still 1 have made the ;\uilmintance of new
friends whom 1 hope I shall not lose sight
of again, and I think that is all to the good.

I do hope that you have enjoyed your-
selves. So far as I have seen, everyone
has done so, and I think that your con-
gratulations will be carried to” the City
Council, who provides the funds for these
things of course, and at the same time I
must pay tribute to one of our Councillors
een to all your meetings, and
who has been with you all the time, and
that is our Chairman of Electricity, Clr.
i s, so that he will be able to tell
his committee of the work you are (lninE
But it all comes into the amount of work,
and even what went on that evening is
one of the things that does worry council
—not only ours but it worries other coun-
cils too, and one of these days one might
have to think very seriously about it.

as

Tl tell you a little story now. Remem-
ber that most of us are fathers of children,
and we are very anxious about what hap-
pens to our children when they go to high
school, and what type of school and edu-
cation they are going to get. The usual
father went to the headmaster and he said,
“T'd like to ask you a few questions about
the school, because I am very anxious that
my boy should be brought up in the pro-
per manner. Would you mind answering
them?” He said, “No, Tl be only too
pleased.” So he said, Well first of all, do
you allow your children to smoke in this
school?” “Oh, no. No. Certainly not.”
“Do you allow your children to drink?”
“Oh, good _gracious no. We don't allow
anything like that on the premises”  So

id. “And what about dates?” “Well,”
he said, “they can eat as many dates as
they like—providing they don’t overdo it.”

gg

Now, to the ladies T do want to say
that my estimated idea of what might
happen about the ladies was more than
im_igi);d, because I want to say quite hon-
estly that T have never in my experience
of these functions, which has been over a
good many years, 20 years as a councillor,
Tave seen a more jovial crowd or body of
Jadies than you have had at this Conven-
tion this time. The joviality at some of
the parties was something that had to be
seen to be believed, and I doagree with the
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speakers who say that they add not only
beauty to your Conventions, but also great
blessings as well, I don't believe that they
are always watching what you are doing.
I believe that they enjoy being on their
own just as much as you men enjoy being
on your own.

I also, on behalf of my daughter, the
Mayoress, want to convey to you greetings
this momning, and tell you how much she
enjoyed the tea party at Kirstenbosch that
morning. T only regret that her engage-
ments have kept her away from us this
morning, and on other days, but that
doesnt matter. It has not interfered with
your pleasure.

T do want to show my appreciation to
the ladies particularly {or the valuable
work they have done behind the scenes.
Their work has been to foster friendships
wherever they can while the men have
been doing a job of work, and they have
done it remarkably well. Thank you very
much ladies.

Finally T want to
great pleasure for us
Town  to_welcome congresses,
year we have had some very large ones
in this city, and all, so far as we are con-
cerned, have been made to feel at home
and enjoy themselves to the best of our
ability.

It is one of the great joys of Cape Town
to be able to entertain visitors, and as
you know, T suppose as far as this city i
concerned, we are mq fected by visi-
tors to the city, and it gives us a great deal
of pleasure to do so, The very fact that
all the ships that came through Suez, and
particularly the troopships, not one of
them went away without us giving them
engagements and parties for every day
they were here. If we could not get them
n shore, we took them parties on the
ships, and that happened on many occa-
sions. We find great pleasure in this. It
is not a burden to us. T don’t want you to
think it is a burden on the Mayor and
councillors to_entertain you people. It is
not, It is only a little bit of a financial
burden sometimes, but not generally. It is
only the Chairman of Finance who wor-
We think the dignity of
reception to its guests

af

ries about t]

this city and its
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cannot_be measured in £.s.d. and I do
hope that one of these days, if we don’t
see you again for some years on this con-
gress, that T shall be able to meet you on
congresses to which you are attached to
other municipal bodies.

I want to thank you again very much
for allowing me the pleasure and the pri-
vilege of meeting all of you again, and
hope that you will find, when you get to
your respective cities and towns, that the
work that has been done at this confer-
ence has been really worth while,

Thank you very much,

THE PRESIDENT: Thank you Mr.
Mayor, I will now call on Clr. Blignaut
the councillor representative of our Ad-
ministrative Capital to say a few words.

CLR. P. G. C. BLIGNAUT (Pretoria):
Mr. President, Mr. Mayor, ladies an
gentlemen; I have much pleasure in taking
this opportunity of thanking you on behalf
of the delegates for a very enjoyable and
successful _Convention. Everything was
“real tops.” The weather was magnificent,
and we were told that is was specially
switched on for us. I suggest that you
overhaul your time limit switch!

Mnr, Die President, ek wil van hierdie
geleentheid gebruik maak om u weer eens
te bedank vir alles wat u vir ons gereel
het. Ons het dit alles baie geniet. Ons
het baie geleer van kabels an ﬁmdmg, ens.
k wil ook van hierdie geleentheid ge-
bruik maak om u 'n baie suksesvolle en
genotvolle jaar as President van hierdie
Vereeniging toe te wens.

(Applaus).

THE PRESIDENT: Thank you Mr,
Blignaut. Well, Mr. Mayor, ladies and
gentlemen; it now remains for me to say
the closing words. T must first of all take
the opportunity of expressing my very sin-
cere thanks for your coming to this Con-
vention. If it has been successful, this
has been largely due to the fact that we
were very lucky in the fine weather we
have had. was  extremely nervous at
first because of the fact that we had had
so many weeks of fine weather before this
particular week. T was afraid that the
“ape might run true to its winter form
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and suddenly burst into the wet, miserable
weather that we in the Cape know so
well. However, I think you will agree
that Cape Town has come up to scratch
very nicely in staving off such weather
until after the Convention is over,

On personal side, T wish to thank the
members of the Executive, who helped
me in carrying on this job, and also Mr.
Ewing, our Secretary. T realise that I have
(lluite a lot to learn”in the art of being a

resident, but T have done my best.

As for the success of the arrangements
made for this Convention, this has been
the result of a team effort on the part of
a handful of employees of the Cape Town
Electricity Department.

a convention is coming off, although it is
a year ahead, you have to start right away
thinking about organising it, the arrange-
ments that have to be made, and so on.
A tremendous amount of detail work is
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necessary, as my colleagues know. The
success of a conference like this, as far as
the President is concerned, particularly if
he is the Electrical Engineer of the town
or city where the convention is being held,
is due to the detail work of the employees
in the Department which he controls, I
think I can claim that we have given you

retty good show, and the credit for that

hand to the boys and girls who are be-
hind the scenes in my Department.

(Applause).

That brings the Convention to a clos
and I look forward to seeing you all again
next year at the Convention which is being
held in Johannesburg.

I wish you all Godspeed, and good
uck. ;

Thank you.
CONVENTION ADJOURNED
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A complete range of
STATIC TRANSFORMERS
is available

POWER * DISTRIBUTION *
LIGHTING and MINING

In_the_construction of these STATIC TRANS-
FORMERS anly the best quality materiais are used
throughous, Besigns and manulacturing procestes
are tho result of long experience, proved in
" er many yoars for rellabifity and
suitabllity for the duty Involved.

THE ELECTRIC CONSTRUCTION COMPANY LTD.
WOLVERHAMPTON,
ENGLAND

The LT side of a 500 kVA 33 kV/I1
KV transformer with conservator. '
L4
JOHANNESBURG, DURBAN, EAST LONDON,
PORT ELIZABETH, CAPE TOWN, BLOEMFONTEIN,
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Oil Filled Cables
by PIRELLI-
GENERAL

The Highest Voltage Cable
Installed in Southern Africa

'1|.( plmlu),x aph shows a straight foint in
of con tion during the in-
16 miles of single core
Filled Cable supplied to the
| lectricity Depa mmml of the City Council
of Johannesburg,
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