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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

ASSOCIATION OF MUNICIPAL ELECI'RICITY UNDERTAKINGS
'F SOUTHERN AFRIC.

FOUNDED 1915

EXECUTIVE COUNCIL 1952/53

President:
A R. Sibson. (Bulawayo)

Vice-President
J. C. Fraser (Johannesburg)

Past Presidents :
J. C. Downey (Springs)
C. R. Hallé (Pietermaritzburg)

Councillor Members :

Bloemfontein Bulawayo Cape Town Durban
Johanneshurg Krugersdorp Fort Elizabeth Salisbury
NOTE.—The Town is elected and not the individusl Councillors.
Other Members :
D. A. Bradley (Port Elizabeth) C. G. Dawnie (Cape Town)
€. Kinsman (Durban) J. E. Mitchell (Salisbury)
G. J. Muller (Bloemfontein) L. J. van der Walr (Krugersdorp)
Secretary and Treasurer :
A. T. Taylor, P.O. Box 7462, Johannesburg.
Sub-Committees :
Copper Control -9 wenor), J. C. Fraser,
verol ! st mz: % ). wer,
Coal Suppl or), 8
Supplies ]CFn-ruAD]‘:mu;:.D A. Bradley
Papers (A, R. " Sibsan, VicePresident
0. C. Fraser), C. Kinsman.
Safeer Erscaueions Commices to des! wth the J. C. Downey, (Convenot), G ; Muler
an

mulgation of the Wising Regulations ﬁnﬁm..;c.n- &G
A ibson
Regicraion of Elecrical Wirlng Contractors . G. Downis (Convener). D. A. Beadley and

Representatives :
Sh.!nmnfsrmd-d- Safety Codes and jLnnanlh
Alternate: . C. Downey
&ﬁwb‘ﬂnﬂml . C. Downey
J e 1. G P
Coal Allocation Commitree C. G. Downie
‘Alterrate: D. ], Hugo
‘World Power Conference Local Committee. ). C. Fraser

Electrical Wiremen's Registration Board J. C. Fraser



ASSOCIATION OF MUNICIPAL ELECTRICTTY UNDERTAKINGS OF SOUTHERN AFRICA

PAST OFFICERS AND MEMBERS OF COUNCIL
Past Presidents ¢ Secretary and Treasurer:
. H. Dabson, thnnr\nhum F.T. Stokes: E.T. Price
. Roberts, Durba Pocke
. Sanl
SR

1
1917-19

E.
1919-20 kw Port Bhuhul. E. Poole

E.
193944 1], Nicholas, Umtata E: thum[IDer 1940

194445 A, Rodswell, Johunnesburg LL
194546 J. S. Clinton, Salisbury L1
1. W. Phillips, Bulawayo AT
194647 G. J. Muller, Bloamfontein A.T. Taylor
AT
AT
A

194743 C. Kinsmao, Durban ylor
194849 A, Foden, East Landon { Taylor
1949-50 D. A, Brudley, Port Elizabech . Taylor
1950-51 C. R. Hallé, Pietermaritzbury A.T. Taylor
1950-51 ], C. Downey, Springs AT Taylor

PAST ORDINARY MEMBERS OF COUNCIL
1915-17 1. Roberss, w mu.d ‘Ellis, B. Sankey
1917-19 % Bellad Ellis, G. Stewast, T C. W. Dod, T Jagger
191920 W. Bellad | EIH-.G Stewart, E. T. Price, LS Munro
- F. Bickell, T. Millar, L, npmmr.:
.« F. Bickell, T. Mil

. F. Bickell, R,
L. F. Bickell, T. Millar, F. C. D. Mann, G. H. s-m.im A Rodwell
193132 T. wu-r.v G D Mann, G, 1. Svﬂnﬂal.l\ Kad

1952-34 T, Mi Gyles, G. H. Swiny
19335 1. Millr,J. H Gyles, G. H. s-nu: Knd'lv.,]l
Mote.—At the Thirteenth Convention the Rules and Constitution wers es ded 1o permic of

Councils. hcvmﬂnl members of the Association d i the
‘Councll by rw Councllor Mermbers, henee the new layons o ey of b cecitive

Councillors Aleernate Councillors: Enpineers :
193536: G H. Swingler, Cape T
T8 Gy, Johmmnetury H. W, Dely, Pretoria 3. H, Gyles, Darban. "
‘ore Elirl :
E. A, Bekirens, Port Elizuboth
193%-37 G H. Swingle,
F. Morrell, Gapo Town T g vl T
I MeLean, Port Elisberh E.A, Belirenn, Post Blisbeth
G. M. Firte, Blosmfontein
H. Middiebtaok Dacben j" sl'ummmm"';mﬂ'm iy
e RS
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E. Spilkin, Umeata
W, James, Cape Town

& Spllkin, Umoans
lley, Salishary

H. H. Verlty, Johmnnesbuny
C. Olley, Salisbury

| Gpteen Buleny
i Plessis, Blocmfontein

Major J. Rafiery, .P., M.P.C.
(
E. H, Tiddy, East London

E. H. Tiddy, East London
Jex r.:....u:m.
lizaberh

JC K Ernsmus, LP., Port
CB. (E-m) ¥ it
A

Note.—At the Twenty-Fou
o Members

elected 1o e Executive and thac

8-30;
gc aimn,‘ East London
W. Fowkes, Cape Town

G.C, s.-rk«‘ i Lum!aﬂ
W, Fowkes, Cape Town

B, Genving o
i po
M. Thomas, Durban

Pz

E

i s‘.’}",’xm
M. Juffay, Sl
el Hohsgistiing

194647+
A Imminh]oh-nnqhum
A. Z Berman, Cape

104748
J. M. Preller, Pretoria
€. G. Thompson, Johannesbuirg
c.o Thnmm channesbury
J- Johnscon, Dudnjn

1949-50:
V. Fdu l’leasin. mu:..tmu-i..

1950-51:

5 bury
A H'nrvey Springs
G. KA. Pirie, Bloemfontein

D Hugo, Boerera.
C. Kinsman, . 5

A Q- o
G, M. Pirie Hlocrfonsein
W, N. Powell, Bloemfontein

B p b

P Johenneatars
G,

D. 1. Hugo, Pretarin
C Knunum Durban

D. ] Hugo, Precoria
. C. Froser, Johannesbury

C. Dor ", Sy
b A i Fore Biaberh
D. J. Hugo, Precoria.
T 5 Fase Johaaebing
J. C. Downey, Springs.
H. A. Easeman, Cape Town

L van o sl K ety

pe Town
kMullﬂ a’lwmrmwm

"?o

rth Convention the Rules and Constltution were amended to permit of eight Council
these Counclllmr Members shall be the Councillors.
Enginacr Members (other than the two PoscPresdent) e boss seciad oo cha

?Fggf

of those towns wi
Execurive Council
As a rosult of this amendment the undermentioned constiuted the Execurive Gounel -
Councils:
Pecrmaricture  (Councillr CE Youp)
(Cauncilloe I P, Davies)
Bulawa ’c‘amuu rachall)
nm_{n:m (Councillor W. F. du Plessis)
Cape Tawn i
(Councillor G. Hayward)
Krugersda (Councillor E. B. Neill)
Johannesbirg (Councillor L. M. Weiner)

Councils 1 1951/52¢
retorin
ast London
e oun
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Johanneshurg
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ASSOCIATION OF MUNICIPAL FLECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

RULES AND CONSTITUTION

ASSOCIATION OF

Municipal Electricity Undertakings

OF SOUTHERN AFRICA

1. TITLE

The name of the Association shall be
“The Association of Municipal Electricity
Undertakings of Southern Africa,”

2. OBJECTS

Undertaking and existing  Associste
Lgamhcrt gi‘ufl h eligible to transfer to

the class of Assaciate.

4. QUALIFICATIONS
The qualifications for admission to the
A shall be as follows:-

The objects for which the
is formed are:—

() Ta promote the interests of Muni-

cipal Electricity Undertakings,

() To bring Municipal Eleetrical

Engincers and - Chairmen
Members of Municipal Electricity
Committees together.

and hold periodical
for the reading of papers
and discussions of subjects apper-
wining to Municipal Elecericity
Undertakings,

To ke such action as may be

lawful and expedient for the pro-

tection and defence of the rights

or interests of Municipal Electricity
ertakings.

3. MEMBERSHIP

The Association shall consist of;—

(a) Honorary Members.

(b) Councillor Members,

(e) Engineer Members.

(d) Associate Members.

(e}  Associntes.

All Hon. Members and Members of
the Association of Municipal Electrical
Engineers shall_ipso facto ome L
i Members of the
of  Municipal Electricity

(;

() Honorary Members shall be dis-
tinguised persons who are or who
have intimately connected
with Municipal Electricity Under-
takings and whom the Assaciation
especially desires to honour for
exceptionally important services in
connection therewith.

Councillor Members, The Member
whose Chief Electrical Engineer
shall have qualifications acceptable
to the Council shall be the Com-
mittee appointed the Munici-
pality or Local Authority to have
control over its Electricity Under-

and  shall Tepresented
8S e ls its qualifications to vore
by one member of such Commitree.
Enginecer Members. The Member
shall be_che. Chief Elevckal” Bor
gineer engs on the permanent
staff of an Electricity Undm.nklni
owned by a Municipality or Local
Authority and who has had a
thorough training in electrical
engineering and is otherwise accept-
able by the Council of the Associa-
tion. After lst June, 1947, one
n;\\‘IL duly qualified assistant in an
undertaking with sales of over
20,000,000 units per annum may
also be admitted to this class on
the recommendation of the Chief
Electrical Engineer,

)

fe}
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(6)

Associate Members. The Member
shall be a Technical Assistant en-
gaged on the permanent staff of
any Electricity Undertaking repre-
sented by its Councillor Member
and/or Engineer Member,
(€) Associates. Any member resigning
fmm the Class of Engineer Member
i Member shall be
r‘n!l!|ﬂd to apnly for transfer to
!h:rmnFA te. An Associate
ety Englm:cr in the
employ of an Authorised Electricity
Undertaker other than a Local
Authority who is engaged in the
supply of electricity to consumers
in the area nf jurisdiction of a
Local Authorit

5. ADMISSION OF MEMBERS
(a) The election of Honorary Members
and other classes shall be vested in
the Council,

(b Councillor Members may be ai-
mitted on an application
the Town Clerk of the Munieipality
or Local Authority concerned.

©) 5:rerv candidate for election into

shall make application on the
rescribed form suitably endorsed
rwu supporters who shall be
ther Engineer Members, Coun-
:!Jbr Members or Members  of the
of the Municipal or
Local Auzhnr;:r in charge of the
Electricity Undertaking of which
the applicant is Chief Electrical
Engineer.
Every candidate far elecmn into
the e Mem-
ottt il
tion on the prescribed form suitably
endorsed by the Engincer Member
on whose staff he is engaged.
Every ecandidate for transfer to
the class of Associate shall make
application in writing for transfer.

(@

(@

6. CONTRIBUTIONS
Contributions shall become due and
payable annually on the Ist day of March
hh:hnﬂcamruu:h:mwﬁxmm-l
vear of the Associatio

(a) Honorary Members shall not be
required to pay any contribution.

(b) Councillor Members. In the cas¢
of the Committee appointed by a
Musicia iy U L Akae) Ahekionte
1o have control over the Electricity
Undertaking, the undermentioned
scale of contributions shall apply;

SCALE OF CONTRIBUTIONS

Upto } million units
T i
1., 10 i "
10t T

CR

too go0 e 1

200,300, W

Over 1300, =4, s,

(c) Engineer Members. 11|e contribu-
tion of an Engineer Member in the
service of a Committee making a
contribution shall merge
bl et ek

a Committee is not 2 Mem-
ber or resigns from membership
the Engincer Membership contri-
bution shall be two (2) guineas.

(d)  Associate Members and  Asso-
ciates.  The contribution  of
Associate Members or Associates

shall be one (1) guinea.

Part year contribution. All members
shall pay the contribution for the year
in which they are elected without reference
o the pe the year at wh\cln :Imr
election takes place and they shi
entitled 10 receive a copy of the
or any other publication  issued during
such year.

Arrear Contributions. No class of
member whose contribution is six months
in arrear shall be i:n';’idad o at:en;:l or

part in any of the meetings of
Association or to receive any of the
Association’s publications,

Any class of member whose contribution
is in arrear at any Convention shall deem
to have forfei claim to membership

Tem:
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7. COUNCIL

Management. The affaics of the Associa-
tion shall be managed by the Council, who
shall have power to incur any expenditure
necessary for the objects of the Association,

Members of the Council. The Council
shall consist of a President, Vice-President,
two immediate Past-Presidents, all of whom
shall be Engineer Members, six other
Engineer Members and eight Councillor
Members.

Officers of Council. The officers of the
Council shall be President, Vice-President,
Secretary and Treasurer,

Election of Council. The officers (other
than the Secretary and Treasurer) and the
Engineer Members shall be elocted by
nomination and ballot at the Convention,
and shall hold office until the next Con
vention. In the event of & vacancy
occuring during the year, the remaining
members shall have power to appoint a
member to fill the vacancy, The Councillor
Members shall be the Councillors of those
towns whose Engineer Members (other than
the two Past-Presidents) have been elected
to the Executive Council.

Co-option. The Council shall have
power to co-opt any members of the
Association or other persons for any special
purpose whose services in their opinion
may advance the objects of the Association.

Election of Secretary and Treasurer.
The Council shall a
to time de

Convention. The Association shall hold
Conventions yearly (of which the local
Press of the town in which the Convention
is held shall be given full particulars)
s far a5 may be conveniently arranged,
and at that meeting the Secretary and
Treasurer_shall present the Report and
Balance Sheet of the Association for the
immediate past period.

Quorum. At any mecting of the
Association 15 shall form a quorum.

Chairman. The President shall take the
chair at all meetings of the Association,
the Council and the Committees, at which
he is present, and shall regulate and kecp
order in the proceedings.

In the absence of the President, it shall
be the duty of the VicePresident to
preside at the meetings of the Association,
and to regulate and keep order in the
proceedings. But in the case of the abhsence
of the President, and of the Vice-President,

meeting may elect any member of
the Council or, in the ease of their absence,
any member present to take the chair at
the meeting.

Resolve into Committee. The Associn-
tion shall reserve to itsclf the right to
resolve itself into Committee at any time
during its proceedings; moreover, it shall
be competent for any member o have his

per read and discussed in commiteee if
ﬁ: so desires,
be?“ﬂm_lf'vmhg' When . mation is

fore any Convention or meeting of
Association it shall be:

ey
int and from time
(if

any) and prescribe the duties of the
Secretary and Treasurer who shall hald
office during the pleasure of the Council.

8. MEETINGS

Council. The Council shall mq
often as the business of Association
may require and at any meeting five shall
constitute a quorum,

for

member of ecither the Councillor or
Eny sections to apply to the Chairman
for a “Vote by Section.”” This application

dl be granted by the Chairman where.
upon each these sections shall vote
separately on motion and unless a
majority shall be obtained in each section,
the motion shall be lost. On a sectionnl
vote being called for, Associate Members
and Associates shall nor be entitled to vote.
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MEMBERS, DELEGATES AND VISITORS ATTENDING THE
26th CONVENTION

ALBERTON EAST LONDON
Cr. J. S. Maber Cr. D. Ross Thomson
J. E. P. Uys (Town Clerk) A. Foden
BARBERTON EDENVALE
P. C. Asselbergs Cr. F. J. Wagenaar
BENONI ESTCOURT
Cr. N. C. Koruman Cr. M. ]. Moolman
. Tarran J. G. F. Erikson
BETHAL GEORGE
M. N. Kirberger P. H. Newcombe
BETHLEHEM
e . e SREFIOWN
K. M. Fisher J. 5. Criig
BLOEMFONTEIN GWELO
. ). Moo A. W, K. Hadfield
BY
) HEIDELBERG
BOKSBURG J. F. Lategan
Cr. J. H. de Bruin
E. L. Smith JOHANNESBURG
BULAWAYO Er\b‘ i
Cr. C. M. Newman i
Cr. T. W. Gubb KEMPTON PARK
L. Futcher
KIMBERLEY
BRAKPAN C. R. Burton
Cr. W. 1. C. Roussouw KLERKSDORP
W Cr. ], C. Jordsan
CAPE TOWN 1. M. Gericke
Cr. Major ). W. O. Billingham AHOOHS A
. v
o Cr. F. J. Theron
CRADOCK W. Rossler
i fowle KRUGERSDORP
DELMAS Cr. M. C. Dames
G. C. Delport J. L. van der Walt
DURBAN LADYSMITH
Cr. Major J. Raftery Cr. H. O. Sayer
C. Kinsman F. Stevens
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LOUIS TRICHARDT ROODEPOORTMARAISBURG
Cr. B. J. Venter Cr. ]. Schlapo
E. L. Buchanan D. . Brown
LIVINGSTONE RUSTENBURG
K. B. Batlow Cr. Dr. J. D Verster
MAFEKING P. A. Meintjies
(c‘x“EUlHHan::k SALISBURY
i Cr. A, M. Jaffray
MIDDELBURG TVL, J. E. Mitchell
el i SOMERSET EAST
[ERSE 3
NELSPRUIT W. Arteridge
R. R, Lyall
o St
Cr. E. du Preez r. R, C. Mackay
J. H. Relihan F.P. . Hall
PIETERSBURG SPRINGS
J. L Inglis Cr. P, Urbani
i
PETERMARITZBURG e
Cr.C.E K. Youns
C. R, Hl STELLENBOSCH
Cr. G. P. Blake
PORT ELIZABETH el g
Gr. L. Dubb
D. A. Bradley UMTALL
POTCHEFSTROOM H. T. Turner
e UMTATA
Cr. H. R Sissons
PRETORIA F. R, Waldron
Cr. P. van den Hoogen
D.J. Hugo VEREENIGING
QUEENSTOWN Rk
Cr. J. Levin g
RANDFONTEIN VRYEIEIDY
Cr. P. Precorius Cr. R. Large
J. R. Cherry W. Rush
ROBERTSON VENTERSPOST
Cr. A, P. Malherbe Cr. J. P. Marais
S.de V. de Villiers L. Dreyer
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OTHER MEMBERS (ASSOCIATES)
R. W. Barton, Welkom
‘W. M. Bellad-Ellis, East London 3
G. A. Dulton, Johannesburg
P. D. Kruyt, Allanridge
B. Marchand, Withank
J. W, Phillips, Bulawayo

DELEGATES
GOVERNMENT DEPARTMENTS
Electricity Supply Commission :
W. H. Milton, Johannesburg:
A. B. Cowen, Salishiiry.
E. C. Whiskin, Bulawayo.

Other Departments :

G. Williams, Chief Electrical Engineer, S.A.R. & H., Johannesburg.

G. Molyneux, Rhodesia Railways, Bulawayo.

G. ). Apps, Divisional Engineer, Post & Telegraphs Dept., Bulawaya.

R.N.F. sdmi:, Chief Inspector of Factories, and Chairman, Electrical Wiremen's Registratiott
Board.

C. H. Clutterbuck, Chief Inspector, Factories & Works Dept., Salisbury.
R. S. Worrall, Inspector of Factories, (Eng.), Bulawayo.
C. Mullins, Electricity Control Board, Pretoria.

OTHER REPRESENTATIVES
E. Vivian Perrow, Chairman, Safety P Committee, and ing the S.AL
Institute of Electrical Engineers,
J. W. Swardt, S.A. Bureau of Standards.
A. H. Durr, S.A. Bureau of Standards,
A. V. Amm, Johannesburg Chamber of Commerce, Bulawayo.
. C. Flecher, Johannesburg Chamber of Commerce, Bulawayo.
. R. Webb, Johannesburg Chamber of Commerce, Bulawayo.
. D. C. Baxter, North Cape Regional Electrification Board.
- W. Kane, President, S.A. Institution of Certificated Engineers, Johannesburg,

PeRepp

VISITORS
S. G. Redman, Merz & MeLellan, Johannesburg,
H. I Beard, Merz & MeLellan, Johannesburg.
F. C. Winfield, Merz & MecLellan, Newcastle-on-Tyne.

ix
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REPRESENTATIVES—ENGINEERING COMPANIES

Aberdir: Cables (S.A.) Led. ...

African Cables Ltd.

African Transmission Construction Ca. (F[y )

Lud.
Arthur Trevor Willlams (Pey.) Ld.

Bartle & Co.

Eriri?IdThumsnn-Hnusmn Co. (S.A) (Pry)

Babeock & Wilcox of Africa Ltd.
Edward L. Bateman (Pry.) Led.

British Tnsulated Cables (S.A.) Lid. .

Brush Aboe (S.A.) Ld. .
British General Electric Co. Ltd.

Caleex (Africa) Led. ...

Chinﬂ'&: Electrical Storage Co. (S:A.) (Pry.)

J. Clack & Co.
Cochrane & Milton Lud‘
Contactor (Pry.) Led. ... ..
Cooper & de Beer (Pty.) Ltd.
C. E. G. Cumings Ltd,

Curling & Co. Led. "
Dowson & Dobson Lud. ¢
K. B. Davies & Co. (Byo.) Ltd.
Enfield Cables (5.A.) (Pry.) Ltd.

Fraser & Chalmers (S.A.) Ltd.

Falks Electrical Supplies (S.4. ) (Pw Led.

English Electric Co. Ltd.

Faraday Engineering Co, Ltd.
Heieneman Electric Co. (S.A.) Ld.

Henley's S.A. Telegruph Works Co.

Hopkinsons Ltd. .
Hubeer Davies & Co Ltd. ...
James Howden & Co. Ltd.

Internstional Combustion S.A. (Pey.) Led:

R. J. Bates, Port Elizabeth.
G. Yuill, Johannesburg.
H. G. Sale, Johannesburg,

G. Herman, Bulawayo.

A. T. Williams, Johannesburg.

J. A. Barnett, Johannesburg.

W. J. G. Emery, ]uhlmnuburg‘

W. C. James, Bulawayo.

R. Yorke, Johannesburg.

C. Ford, Johanneshurg,

J. Callie, Johannesburg.

A. Mills, Bulawayo.

L. L. Langton, Salisbury.

] Whua Johannesburg.
Mullen, Salisbury.

o‘ s. Chialeriers, Bkowns

J. G. Robinson, Salisbury.

C. D. M. Stewarr, Salisbury,

W. H. Scharges, Johannesburg.

N.
K.

A. C. Tilley, Johannesburg,
T. E. Hendrie, Bulawayo,

A Robertson, Bulawayo,

G. A. Wadlow, Zuider Paarl.
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L W. Hamilton, Bulawayo,
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L. L. Brinkworth, J uhu\nnbuq
L. A. C. Pooley, Salisbury.
Mujor G A, V. Porter, Bulawavo.
G. A. Dalton, Johsnnesburg,
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E. C. Enfield, Johannesburg.

A. V. Amm, Bulawayo,

A. V. Derereux, Johannesburg.
Sir George Usher, Port Elizabeth.
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Johnson & Phillips 8.A. (Pry.) Led.
Johnson & Felecher Led. v ..
Harold Marthinusen: (Pry.) Led.

J. Mann & Co. Ltd, ... -
Metropolitan-Vickers S.A. (Pry.) Ltd,

John Miles & Co.
Mine Electric Ltd.

Patrick Murray (Pry.) Led. ... ..
Parsons C. A. & Co. (S.A.) ...

Reunert & Lenz Led. ...

A, Reyrolle & Ca. Led.
Rice & Diethelm Ltd,
Rhodesian Cables Ltd.
Scortish Cables (S.A.) Led.

S.A. Cable Makers' Association
S.A, General Electric Co. Led.

John W, Searcy (Pry,) Led. ..
Simplex Electric Co. (S.A.) Ltd.
Stamcor (Pry) Led. ...

Standard Telephones & Cables Lid.
Stewarts & Lloyds SA. .. ..

Shell Co. of S.A. Led.
E. W. Tarry & Co. ...

J. H. Vivian & Wilfred Wamn L!d
Wilson & Herd, Ltd.
Yarrow (Africa) Pry. Ltd,

e
m

E. W. Dixon, Germiston.

1. €. Fletcher, Bulawayo,
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B. ]. Hammett, Bulawayo.
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W. H. Walsh, Durban.

H. M. Rochester, Johannesburg.
T. R. Strawson, Johannesburg,
M. C. Coore, Bulawayo.

C. E. R. Langford, Johannesburg.
N. Raban, Salisbury.

. Bawcutt, Salisbury.

. Sutherland, Johannesburg.
. Grant, Johannesburg,

_| Smith, Johnnne:b-urg

Mg

gfml )nhanwbmg
. Kuttner, Bulawayo.
. Morrison, Springs.
. Taylor, Johannesburg,
. Jones, Salisbury.
. Jackson, Bulawayo,
Higgins, Bulawayo. -
, Aldndgc‘ Salisbury.
mery, Bulawayo.
. Franks, Bulawayo,
. R. G. Edwards, Johannesburg.
D. T. Harris, Johannesburg.
C. W. Suckling, Johannesburg.
J W. Phillips. Bulawayo.
W. E. Young, Johannesburg.
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Mss. A. V. Amm, Bulawayo.
Mrs. G. J. Apps, Bulawayo.

Ms. K. B. Barlow, Livingstone.
Mrs. R. J. Bates, Port Elizabeth.
Mrs. J. D. C. Baxter, Kimberley.
Mus. H. J. Beard, Johannesburg.
Mrs. ], W. O. Billingham, Cape Town
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Mus. E. L. Buchanan, Louis Trichardt.
Mrs. C. R, Burton, Kimbetley.

Mus. F. Chappell, Bulawayo,
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. C. L. de Beer, Johannesburg.
Mis. J. H. de Bruin, Boksburg.

Miss I, L. de Bruin, Boksburg.
Mis. C, R, Deglon, Salisbury.

Mirs. A. V. Devereu, Johannesbutg.
Mrs. ], C. Downey, Springs.

Mrs. R. G. Edwards, Johannesburg.
Mrs. W. J. G. Emery, Johannesburg,
Ms. K. M. Fisher, Bethlehem.

Ms. ]. C. Fletcher, Bulawayo.

Mrs. A. Foden, East London,
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Ms. H. G. Sale, Johannesburg.
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Mrs. F. Stevens, Ladysmith.

Mrs. D. G. Sutherland, Johannesburg.
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AGENDA AND PROGRAMME
Twenty-Sixth Convention held in the
City Hall, Bulawayo, from the
5th May to 8th May, 1952

AGENDA
1 _?.nnual Report of Secretary and
reas
Eltclian of President.
Retiring  President's
Address.

3 Pms:danml Address.
Venue of

ot

Valedictary

G

ittee.
Sub-Committees and Representa-

ives.
Reports of SubCommittees and
Representatives.

[ World Power Conference,

(it Inrmmlonnl Conference  on

ectrical
GR.E)
(i) Elzczrlcqllni Wiremen’s Registra-

(iv) SR LA Snndnrd;émnmno%
% tration of Electrical Wiring
(v) Regist

(ﬂg S.A. Buxuu of Standards.

(vil) Safety Pru:umlum Committee.
(viii) Coal Supplies

8. Right of Supply.

KINSMAN, Durban; J. HUGO,
l[l’re(c\n:x J. L. VAN DER WA.LT, Krugers-

MEMBERS OF SUB-COMMITTEES
AND REPRESENTATIVES
Sub-Committees:—
S.A. Swandards Institution: J. C.
DOWNEY. Alternate: D. HUGO.
S.A. Buteau of Standards: Snfcfv Codu
and other Cammim:es L. VAN DER
WALT Alternate

tractors C WN] nvenor);
D. A BRADLEY and A. FODEN.

Coal Supplies: D. A. BRADI.EY (Con-
venor); C. G, 3 1. C. FRASER
nnd D. 1. HUs

Import Control: J. C. FRASE] 3
HUGO; J. C. DOWNEY. Alternates:

. DO 5 C KINSMAN; J. L.
VAN DER WAL

Import Contral Cammiwce autaorised
to deal with the question of copper if
there was any need for I

9. Auditors — of.
10.  General
RETIRING OFFICERS
President: J. C. DOWNEY, Springs.
VicePresident: A, R. S[BSON Bula-

i
Past Presidents: D. A. BRADLEY, Port
BligbethC. B HALLE, Pietermaritzburg.
Councillor Members:  Pretoria, ngs,
Fecsdonn, Durban, Eat London, Cape
ulawayo, innesburg.
NoterThe Tows. s et
individual cem:m.;%
London; C. G. DC
1 C." FRASER,

not the |

xvil

World Power Conference Local Com-
mittee: J. C. FRASER.
. (EJIF s]EWinmm’s Registration Board :
CIGILE J. C. FRASER. Alternate:
A. FODEN,
PROGRAMME
Sunday, 4th May, 1952
9.00 a.m. M:e\:h\g of Executive Council
Committee Room, Munici-
Fnl Offices.
Monday, 5th May, 1952
9.00 a.m. Registration, Issue of Papers,
ete,
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10.00 a.m. Official Opening of the Con-

vention by His Worship the

Mayor of Bulawayo, Coun-

cillor C, M. Newman, OB.E,
M.C, V.D.,ED., J.P.
.. Refreshment Interval,

. Anng encral Meeting:
Annnal lle'pcn of Secretary and

Elccnon oF President.
President's Valedictory

Addres
Pnsurlmm] Address.
of next Convention.
Election of Officers, efc
. Luncheon adjournment,
Convention resumes:

mam of Sub-Committees
Representatives.

. Refreshment Interval.
Official Photograph.

. Mayoral Sundowner Party in
Gty Hal

Tuesday, 6th May, 1952
B.30 a.m. Meeting of Executive Council.
9.30 a;m. Convention resumes :
Business Matters.
Right of Su

pply.
:gulnunzm ot of Audmm

Pa ‘hanan,
A.ﬁ,(SA.)I,E,E,. A.M,(S.A.)L
ech.E., A,hg.i,Cen. E.

10.30 a.m.
11.30 am.

12.30 p.m.
2.30 p.m.

7.30 pm..

el adjournment.

Vi.m to Matopos — Tea
Matopas Dam Hotel.

Gaicties entertainment by Bula-

Thea City

at

tre Club i sm

Wednesday, 7th May, 1952

B30 am. Meeting of Executive Council.
9.30 a.m. Convention resumes:

Pa R.H, Redman; BiSc.,
ﬁi?s,. MineR: Doy
o

Electrical Engineer, Buln-
“The Development of
B\IIIWI'[D Electricity Under-
Discussion on Papers.

10.30 am. Refreshment Interval.
11.00 a.m. Discussion on Papers and other
usiness.
12.30 p.m.  Luncheon adjournment.
2.30 p.m. Comcmmn resumes:
v J. W. Swardr,

B.Sc. (Eng) AMI Mech. E.,
A MHSA)E PdmtpniT:dv

ngineering,
Seuth Afrlcar\ ‘Bureau of Sran-

i r:uncm ‘in large City Hall by

Bulawayo Municipal Orchestra.
Thursday, 8th May, 1952

830 n.m. Meeting of Executive Council
930 am. Convention resumes:

Discussion on Papers and other

iness.
Refreshment lm:rvn.l
Convention res

Convention :'Imu if business
completed.

10.30 a.m.
11.00 a.m.
12.30 p.m.

LADIES' PROGRAMME

Monday, 5th May, 1952
10.00 a.m. Assemble for official opening
Cnnven!ion
10.30 a.m. Refreshment
11.00'a.m. Annual Gzn:n] Meeting.
4.00 p.m. Awemble for uﬁiclnl ‘photo-

6.00 p.m. g‘:ndown:r Party in City Hall.

TUESDAY; 6th May, 1952
1000 a.m. Visit to Khami Ruins,
230 p.m. Vislt to Matopos with refresh-
ts at Matopos Dam Hotel.
7.30 p.m. Galeties. Show” at. Small City
Hall by Bulawayo Theatre Club.

Wednesday, 7th May, 1952
10.30 a.m. Morning Tea at the Swimming
Baths with Mayoress.

2.30 p.m. Eul tour of City with afternoon
at Hillside glm

8.15 p.m. Orcbuml Concert_ar City
all by Bullwnvo Municipal
estra,

Thursday, Sth May, 1952

1030 a.m. Asumb}e for refreshments at
g Hall and closing sessions

of Convention.



A. R. SIBSON, Bulawayo
President, 1952-1953
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THE ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN
CA

Proceedings of the Twenty-Sixth Convention, 1952

The Twenty-Sixth Conventicn of the
Association was opened in the City Hall,
Bulawayo, by His Warship the Mayor of
Bulawayo (Councillor C. M. Newman,
OBE, MC, V.D, ED. JLP) at 10.00
am, on Monday, 5th May, 1052,

Representatives of 53 Councils attended
the Cnnvmhml. including 40 (‘ounullor
Engineer Members,
ciates, 22 Delega[:a or chmuenlulim
of Government Departments, other Supply
Aulbar]dnll. ete., 81 Trade Representatives

Ladies — a total of 278.

CIVIC WELCOME

PRESIDENT (Mr. J. C. Downey, Springs) :

Ladies and Gentlemen: Firstly it gives
me great pleasure to welcome all of you
here this morning to the Twenty-Sixth
Convention of the Association of Hun!ﬂlpul
Electricity Undertakings of Southern
Africa. 1 would like especially to welcome
the new Councillor Members and the new
Engineer Members.

Secondly, it is my very pleasant duty
to introduce to you His Worship the
Mayor of Bulawayo, Councillor Newman,
who has kindly consented to open the
proceedings of this Convention.

HIS WORSHIP THE MAYOR OF BULA-
WAYO (Councillor C M Newman,
O.BE, HC ED.

Mr. President rmu and Genﬂcmn
1t is my duty—ind a very pleasant one—
to welcome you here on behalf of the
citizens of Bulawayo,

1t is no mean compliment that so im-
portant a body should have decided to
make Bulawayo its vemme for this year's
Convention.  To personally  the
pleasure of -dcomlng you is enhanced
as it gives us in some small degree the
opportunity ta return some of the
amazingly gemerous hospitality that we

have received from our neigh-
bours south of the Limpopo.

In & gathering such as this it is per-
haps not irrelevant to refer to the over-
whelming dependence of the peoples of
Southern Afriea, both in the Union and
in Rhodesia, on the activities of electricity
undertakings, nal ivie,

It is perhaps fortunate for the sub-
continent that the rise and development
of mining, of industry and of commerce
should have coincided with the discovery,
introduction and applieation of electricity
as one of the most important factors in
the progress of the human race. This
coincidence was the more fortunate in
that it occurred at a time when we did
not have to battle with the vested interests
of gas and of steam which so heavily
affected countries in other parts of the
world.

It is lwt surprising, therefore, to find
that Southern Africa Is pruhahly one of
the most m;my developed parts of the
world in the matter of elmnclty and has
developed electricity for public use to &
greater degree than anywhere else in the
world.  Likewise Rhodesia, having
emerged later into civilization, is probably
ane of the most electrically-minded parts
of Southern Afriea,

It would not become me to enlarge on
progress in the Union, because I should
be talking to people who know a good
deal more about it than I do; but perhaps
you would bear with me for a moment
or two if I do call your attention to elec
trical progress in Bulawayo, Here T must
be careful not to trespass on the pre-
serves of o good friend Mr. Redman,
who will be giving you a paper showing
whit has happened on the technical side
of electricity In Bulawayo,

When Cecil Rhodes was straining every
ounce of his dynamic energy to create the
gmt 'lll!.! d\rﬂlsluun in Central Afriea

the finance for it, he
adnptud Py mzumd ur giving quite consider-

One of the monopolies so granted was
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the sole right to supply water and eléctric
power to the infant and ploneer community
of Bulawayo. Monopolies in those days
wero considered a normal state of affairs,
not having then attained the somewhat
evil reputation which they hear in present
times.
There is @ certain amount of remance
attached to the start of electricity in
wayo. The Bulawayo Waterworks
and Power Company was quickly off the
mark, but the railhead was in the neigh-
of Mafeking, and cvery mingle
piece of equipment for generators, boilers
and distribution had to be hauled in by
ax-wagon, at the pace of the ox, over
hundreds of miles of literally roadless
veld, over unbridged rivers, and facing
all the hardships entailed by such con-
ditions,, Cattle diod In their thousada
because rindepest was sweeping the coun-
try. But, despite these difficulties, public

went into Mashonaland
and only four years after the Matabele
War, as a result of which European
Bulawayo was born,

I am informed that Bulawayo was the
fourth town in the whole of Southern
Africa to adopt electricity for ita llghlinz
and il e 1 believe the other three

ront of us were Cape Twn
.Tnhlu.nnlmrg and Pretoria.
The Concesslon Company ecarrled on

the Mmﬂelpnllty exproripated and com-
e concessionaires. T may say

ﬂmt in our first year of nbrjvily the wu

of units totalled only

responsible for the hlgh charges, though
T profer to think that the high charges

led to small business.
That was twenty-six years ago, and in
mu intervening period, under llunlclpﬁl
, we have indeed progressed

P

ml:hdly. From mom) units at an aver-
age price of 1s. Bd., we have progressed
lo 200,000,000 umtl at an average cost
consumer of between 0:7d. and

0 8d., and it is with the utmost dificulty
thal wu-nkaeplngpnmwuhumr‘-
increasing demand.

Bulawayo is essentially an_electricity-
conscious community. It may interest you
to kmow that electric cooking appliances
are used in no less than 7,000 of
houses in Bulawayo, or by over 90 per
cent of our domestic comsumers, whilst
the use of refrigerators, water heaters,
washing machines and other appliances
is continually and rapidly increasing.

As u result of this we are now supply-
ing an average of 3,800 units per head
of the European population. I believe
I am right in saying that the correspond-
ing figure' for Johannesburg is something
aver 2,000.

Until some two months ago' we had
avoided for many years any increase in
our electricity tariffa; indeed, until that
time, two months ago, our ‘tariffs were
no less than 11 per cent lower than our
1089 figure, despite the great and some-
times almost astronomical incresses in
cost for every item of equipment, con-
sumable stores and labour, and also
despite the charge made by the Munici-
pality of 3s. 0d. per thousand gallons for
2d. per ton for tosl
1 =y mention, in relation to
those figures,

with interest that you have been having
trouble with or are anxious mbout your
reserves of coal. Tn the Cape press refer-
ence was made to the fact that a highly
dangerons position had arisen #s you
only had some three to four duys' reserve
in hand. T seem to remember that last
year, when T was at the Conference in
Cane Town, the same sort of matter wns
enzaging the attention of your Exerutive
and of vour Conference; and I believe
I am richt in saving that Mr. Bradley
informed the Conference on that occasion
that Port Elizabeth had only seven hours
of steam — and a very anxions man he
wae. But. when we look at your figure
of three to four days' reserve, we envy
you your riches, for that is our normal
state of affairs and not our ed'mnn!inlry
state of affairs. On several oceasions
have been down to twelve hours' ll.Baln
ulllunmeu Dcwlmlthulmnhthink
about in the position of
hnvlng 24 tu 18 hvun of coal on hand,
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1 mentioned, this foct to the Consulting
Electrical Engincer to the Interaationsl
Bank for Reconstruction and Development
in Washington and he was horrified. He
told me that the great thermal stations
in the United States aim at having six
months’ reserve of coal; that they con-
sider they are in a highly dangerus posi-
tion if they drop to three months, when
they immediately start {o squeal to their
Senators resentatives to put a
stop to this intolerable state of affairs!

I do not kmow if you have managed
to impress the Government of the Union
of South Africa with the importance of
these matters, but in Southern Rhodesia
until comparatively recently our represen-
tations. have not had much effect. The
position is now a little better but we
8tlll live literally from hand to mouth

be totally

g the calamitous, the
nlnnm catastrophic, state of affairs that
ensue from a total stoppage of
pawn supply in any large urban com-
munity. Every drop of water that comes
into this town, some 25,000 toms of it
: d.y‘ comes in by virtue of electrically-

Derated pumps. If those pumps were to

llnp. not only would there be the question
rinking and washing water, but the
heze of our water-borne sanitation would
Bad as this might
i property, one

s to think of the chaotic condi-
tlons that would arise in large hotels and
big blocks of flats. en, again, all
industries in the city would come to a
standstill, thousands of workers would
be thrown out of employment, wlu. calos-
sl loss of revenue not only 3 di-
vidual but to ustries
A very considerable area of tbe country-
side is supplied by Bulawayo through the
dillrnmunn system the Electricity

Supply Commission, over very great
Greas gold mines would case to work,
Other sm!uamea would cease; and cement
V“;:I:m.{an would stop.

t is all I have to say about our
electric

ty.
T would like to conelude by saying that

I hope your deliberations will be fruitful
'mi mnume both to yourselves and to
serve. We hope

"‘lt ot il enjoy your stay in Bulawayo,
#3d e Inok forwasd 1o the day when 1t

will again be our good fortune to be your

I now have pleasure, Sir, in declaring
this Convention duly opened.

PRESIDENT (Mr. J. C. Downey, Springs) :

Mr. Mayor, on behalf of the Assacia-
tion I thank you most sincerely for giving
up some of your valusble time in order
to come here and open the proceedings of
this Convention.

You have given us some very interesting
facts concerning not only the history of
this Colony but also the history of this
city. In addition, I think you have given
S o vers valuable tips on how to
handle the coal situation in our respec-
tive countries, namely, by hnuglnz home
our difficulties to hose
affairs in the House of Asumhly

I thank you once again, Mr. Mayor,
for the way you have launched this Con-
vention, and T hope that our subsequent
proceedings will be conducted in an
equally successful manner.

T will now call upon the Secretary to
read the Annual Report.

ANNUAL REPORT

March, 1652,

To the President and Members of the
Association.

Gentlemen: 1 have the honour and

pleasure of submitting to you the Annual
Report, together with the Revenue and
Expenditure Account Balance Sheet
for the financial year ended 20th Febru-
ary, 1952

Obituary

T regret to have to record the passing
on of Mr. C. E. Gregor, late Electrical
Engineer of Alberton.

Twenty-Fifth Convention

The Twenty-fifth Convention of the
Aaaodman was held in Cape Town from

esday, Sth my to Friday, 11th May,

1951. inclusive.

In all, 262 members, delogates and
visitors attended the Convention.

It is fitting at this siue to mme u:-
appreciation and
President, members al the Amﬁan.
delegates and visitors to His Worship the
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BALANCE SHEET — 29th FEBRUARY, 1952

Accumulated Funds - e £2,528 16 10 Prosid
3 catial g M= Pt 100
Balance at 26ch February, 1950 . 2261 W 7 i Bl
Add: Excess of Income over el
dicure for year ended 39t Furniture and Fiedogs .. .. .. .. 018 9
Februmry, 1952 .., .. .. 261 2 3 At Gast less Depreciation
E lovesmeny | L ‘ 205417 0
nzponbmﬂ:i:lgn!h:#mnrm.
2 S i R S 300
Cah ... Tl 9 0
J. C. DOWNEY, Chairmuan. 5
At Barclays Bank (D.C. & O -, 97 5 9
AT TAYLOR, Secrenicy. OuHE S S 114 4
2,528 16 10 0258 16 10

Tnl}n)&m\:wlMmmﬁunv{“mdp‘]ﬁmumuwnfmnﬁmAfﬂn
‘We report that we have examined the above balsnce sheet with the books and mﬂ:bﬂ'sofﬂl: Association for Lhe ended 20th February, 1952;
Mmhﬁ.dﬁdmﬂkz{iﬂd o3 n:{«%&m&xmﬂﬁﬁm !”: lg::: - ; lipmpellyd.:;nupmuw
xhibic o true o corsect view of the st ofafales Of the Abote s oo o IR T e S 1 e —
v o i s T b e el o ot o
SAVORY & CO.

Incarporated  Accountants
26ch March, 1952. Auditors.

¥INUY NMIRLNOS 40 SONDIVINIONA ALIMIDITE TVAINAR 10 MNOLLVIDOSSY
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INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 29th FEBRUARY, 1952

n.p.-a.uwuwmimem Fminp
Printing and Stationery
Postages and Telegrams

Secretarial Expenses ..

12318 0
g

1212
7

= o

121 18

o

oo -Fas0-weoo

e = aw o s oS

261

£1069 8 0
LA

Subscriptions

Sale ... .. o
Advertising — Net

Less: Cost of Printing
Interest o Fixed Deposits
BLEA. Journal ..

Subscriptions Received

Less: Cost

%2 70
w12 s

18 15 0

381

518 4 2

= 310
Ve

116 0

116

£1060 8 0

SAVORY & CO.

e 40

ALIONISATE VAT

VORIV NETHLNOS 30
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Mayor and the City Council of Capo Town
for the excellent entertainment provided,
especially for the ladies, for the facilities
offered for holding our’ meetings, and to
those officials who assisted us in ‘success-
fully dealing with the business partion of
the agenda.

Our_thanks and appreciation sre also
due to the Municipality of Stellenbosch
for the hearty welcome given us by
Councillor G. F. Blake, the Deputy-Mayor,

ut the morming session of our meeting
and again at the excellent luncheon they
provided. Last but not least to the
Municipality of Pasrl for the most cu]ny»
ablo afternoon ten party presided over by
His Worahip the Mayor of Faarl, Council.
lor I F. Knott-Craig.

Papers

Two papers were presented:-
“Eeonomies in lhe” Eiectricty Supnly

Industry,” by Mr. A. C. T. 2, Chief
Technical 0!|i|u>r‘ F‘lectrid(y imbiag
City of Cape

“Tie ‘Repair. .na Testing of Meters,” by
My, E. L. Smith, Blectrical Engineer,
Boksburg.

As usual, the papers aroused a consider.
able amount of discussion, the details of
which are recorded in the 1951 Proceed-
ings.

1952 Convention

An_invitation received from the City
Couneil of Bulawayo to hold the Twenty-
sixth Convention in that city during the
month of May, 1852, was unanimously
aceepted at the Cape Town Convention
in May, 1851

Membership

The following new members were
elected during the period 1st March, 1951,
and 20th February, 1852,

Council Members :
Komgha, Cape Province,
Ladybrand, 0.F.8
Parys, O.F.8.
Standerton, Transvaal,
Wepener, O.F.8.
Engincer Members:
W. H. Atteridge, Electrical Engincer,
Somerset East,
C. Fletterman, Town and Electrical
Engineer, Ladybrand.

1. F. Heese, Electrical Engineer, Uping-
tor

.
D. R. inmu. Town Electrical Engi-
neer, Parys.
n, Ron:mlll, Hlectrieal  Engineer,
C. R Spnghlnn Town and Electrieal

Engineer, Standerton.
R. Verschoor, Town and Electrical
"Engineer, Vrede,
Associates;
G. A. Dalton, 111 Eckstein Street East,
Observatory Extension, Johannesburg.
Transfers ,‘ram Engincer Membership to
Associate
T P, .\Bhl:y, P.0. Box 113, Queenstown,
H. R. Bevington, llul!]l:lpll Electrical
Engineer, P.0. Box 13, Burghersdorp,

(<5 %
w. Sd.hd.—EI]Is. P.0. Box 255, East
Lu
Mﬂuu Kongola Phiri Estate, P.O.
an )ﬁumlng, Nyasaland.
V. Williams, c/o Electricity Snyply
Cnmmj:mn. P.0. Box 608, Kimberley.
The comparative figures for the years
1050/1951 and 1051/1952 are:-
> 1850/51 1951/52
Council members o7 100

Engincer members .. 92 98
Honorary . .. ., .. . & 5
Assoclates .. .. .. 328 35
Financial

ture and that the
general financial Doﬁtloll of the Associa.
tion is sound.

I wish to take this opportunity of
thanking the Council Members and Ad-
vertisers, on behalf of the Executive
Council and Members, for their financial
support and eontinued keen interest shown
in the Association's welfare.

In conclusion, my thanks is due to the
President and members of the Executive
Council for the advice, assistance and
courtesy at all times extended to me.
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PRESIDENT:
Ladies and Gentlemen: You have heard
the Secretary's Report.

OBITUARY

Before I call upon someone to move the
adoption, I should like to refer, as the
Secretary has done, to the passing of our
very old and esteemed friend, Mr. C. E.
Gregor, late Town Engineer, Alberton,
1 suggest that we should all rise at this
juncture as & mark of respect.

(Delegates rose to pay their respects.)

APOLOGIES AND GREETINGS, ETC.
The President read the fulluwmg tele-
grams that had been recel:
T. P. Alhlcy Qllunnmlm Hbameil

President of the Aamcm.mn stop Sineemly
regret circumstances prevent me from

everything goes off aecording to plan stap
Regards.

J. 8. Clinton, Johanneshurg: Best wishes
successful Conference stop Am sorry 1
ummt ba present.

A. Eastman, sammcL wm Best
wuhzl for successful Conves

G. I. Gripper, Port Eumma Best

s successful deliberations in confer-
ence hall and lobby twenty-sixth Conven-
tion stop Congratulate President Elect and

Ratepayers may criticize annual confer-
ences but consumers never have done.
Communicated -
Councils :
Bﬂulnrt Wm. Bothaville, Bnndxm,

brand,
od.nd.n.mm-, Uitenhage, wmdhm e,

Otber Members:
A. Rodwell, Johannesburg, Hon. Mem-

C. G. Downie, Cape Town (Mcmber of
Exmﬁvn Council).

d.c Frager, Johannesburg (Member of
Executive cil).

8 1 Nlalmlu. Electrieal Engineer,
Umta

UNDERTAKINGS OF SOUTHERN AFRICA
Government Departments and Other Insti-
tutions

P.. Mashanik, Acting Chiet hlsgknmr
F‘nghwerlnz Branch, G.P.0,, Pre
Jagger, Manager, Cape wmm
Unuenaldng. Electricity Supply Commis-
sion.
E. L. Damant, Manager, Natal Under-
uu:mg. Electricity Supply Commission.
(-5 Al Borclaallsgen Director of Tm-
ports 4y Expol
Sir Arthur Grlﬁh\ General Manager,
Rhodesia Railways.
H. W, Woodruft, Umczd Kingdom Trade
Commlasmner. Salisbu
G. G. Marsh, l.om Government
Dﬂ:zr, Depgrl.menl of Internal Affairs,
Salisbury.
P. H. Haviland, . President, Rhodesian
Innmuwm of Engi
Hichens, Mlmaging Director, Geo.
Kent (SA) (Pty) Ltd, Johannesburg.

Tea interval,

PRESIDENT (Mr. J. C. Downey):

I will now eall for someone to move the
adoption of the Secretary's Report.
Mr. D. A, BRADLEY (Port Elizabeth):

Mr. President, Ladies and Gentlemen: T
have much pleasure in moving the adop-
tion of the Report.
Mr. A. FODEN (East London) :

1 have much pleasure in seconding that
motion,

PRESIDENT:

Is l.'ham any discussion on the Annual
Report

(Adopted.)

ELECTION OF PRESIDENT

We will now turn to the mext item on
our Agenda, the election of President.
£/l Tor Wit

Do'ﬂl.\ﬂ]lur Mugor .r RAFTERY, JP,

ur Presuhnr. Yuur Worship, Ladies
and Gentlemen: It glm e fmeat pleasure
to propose that Mr. Sibsan be
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President for the ensuing year. As Mr.
Sibson is the City Hlectrical Enginoer of
this_city, you, Mr. Mayor, and citizens
of Bulawayo will knaw even better than
I the services he has rendered to this
city, not alone in its material advance-
ment but in its cultural activities as well

In this respect I well remember the
last time Mr. Sibson was in the city that
I come from—Durban—when our famous
and, shall I say, forceful musical conduc-
tor, Mr. Edward Dunn, invited Mr, Sibson
to conduct our Municipal Orchestra before
an audience of Durban citizens and music-
lovers. Mr. Sibson conducted one of his
own compositions, to the great joy of
T have a message to you,

Sibson, from those people. Tt is the

old and simple one: “Wull ye no' come
back nin

Mr. n has dome much for our
A.um:lauon and it s very fitting that we
should honour him by making him our
President.

With these few words I formally pro-
pose that Mr. A. R. Sibson be elected
President for the ensuing year.

Mr, C. KINSMAN (Durban):

Mr. President, Your Worship, Ladies
and Gentlemen: As one who has had the
pleasure and opportunity of serving on
the Exeeutive of this Association for a
number of years with Mr. Sibson, it is
with great confidence and considerable
pleasure that I second the proposition that
Re ho nppointed our President for the
ensuing year.

PRESIDENT (Mr. J. C. Downey):

Are there any further nominations?
(There were no further nominations.) I
declare Mr. Sibson duly elected President
of this Association for the ng ynnr
Mr, Mayor, may I call upon you
us the honour by mmung Mr. si‘nmn
with the Chain of Offi

(On receiving the Cluul of Office, Mr.
Sibson assumed the Chair in place of
Mr. Downey.)

PREIDENT (Mr. A. R. Sibson):
Mr. Mayor, udms o Ganu:mun‘ Twill
not mr_v ycu at this stage with a lengthy

‘becan you ve ore you
an midneu ﬂut 1 shall be giving a little

while later this morning, but I do wish
to take this opportunity of expressing
to Councillor Raftery, to Mr. Kinsman
and to all of you my very sincere appre-
ciation of the honour that you have done
to me this morning. The job is by no
means an casy ome, as 1 who have
been in somewhat intimate contact with
numerous Past Presidents know only too
well; and, as I intimated to the Cape
Town Convention, it is even more difficult
for one who resides in Rhodesia adequately
to sustain the responsibilities that that
bigh office of this Association imposes
upon him. I can cnly ssy that I shall
do my best, and with the very able
assistance of my Past Presidents and those
whom you Will in dus eoursn slect to
the other offices of this Executive, I am
completely confident that T shall be able
to sustain what is required of me
Thank you, gen!

T now call on the immediate Past
President, Mr. J. C. Downey, to deliver
his Valedictory Address.

VALEDICTORY ADDRESS

By
J. C. DOWNEY, M.(SA)LEE.
MLCertE,

Electrical Engincer, Town Couneil, Springs

My year of office has come to & close
wish to take this opportunity of
\hanxmz all members of our Association
for the goodwill and co-operation 1 have
roceived during the past year. Iam
ticularly indebted to the members of the
Executive Council and the Secretary/
Treasurer for their assistance and un-
tiring efforts to carry out the work of
the Association.
The year has not been an
for many of us. Almost Immedhtely
following the last Convention at Cape
Town saw the !lec!r!:ity xupply industry
in the Union faced with the greatest
crisis in its history, nnm:ly. the raltl‘k!ed
supply of coal to rating sta
and the reduction in mpyl!nu of dectncll.y
l.hnmghu\u. the W\twmmand supply
ng to the shortage of generating
pJnn: cnpn:liy. The position may be more
serious this year than last, a condition
that is brought about by increasing de-
mands, the shortage of generating plant,
and an overloaded transport system.



The standards of living of our urban
communities have increased during the
past ten years, and are now more marked
in the older established towns where the
cost of electricity is lowest and where
measures are now being introduced, or
considered, to limit the system loadings
by demand tariffs, load shedding by
remote control or other means because
the rate of demand on the undertakings
has increased beyond that at which new

ing plant can be is

It will have been noled that the in-
creases have necessitated the considera-
of large schemes to increase the
capacity of the distribution systems in
the old established areas, where the fresh
ands have increased beyond that of
the old networks. It may be said that this
is due to the outset of {ndustrial develop-
ment but, while this is partly true, records
Show that one of the greatest rates of
of an established undertaking is

that of the domestic consumer.

What are the causes of this high rate
of increase in the demand for electricity
ing the crisis of the cleotricity supply

in Britain in 1047, it was stated that the
breakdown of the electricity supply had
been made more certain by the failure to
¢heck the rapid growth in the produetion
of electric fires. I have no doubt that
In the Witwatersrand arca during the
winter months, the heater is more of a
curse ta the Municipal Eloctrical Engincer
than  blessing. ‘The water heater, which
18 & boon to the housewife, usually comes
in for a fair amount of criticism and is
often the first victim of a cut-off where
remote control is in use. The water heater
is probably one of the best load builders
o0 a system, and is one of the greatest
labour-saving devices in any home: I can-

. While there may be
Guie @ lot to be said for the fexibility
of controlling the loading on a system
by cutting off the water heating load,
1 do not think that this is either the right
OF the desirabl

Sumer on the system. willing to pay,
Why should the con for
accept, disconnection at a time
Inconvenient to him ?
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There is, however, something more
portant than freedom of choice at stake.
The diversity of loads on & system, you
will agree, is a desirable thing. It is a
{actor the higher mathematiclans assure
us depends upon chance, permutations and
combinations_of human activities, habits

ires. It ia a factor which, I submit,
decides all progress.

I do not believe it is sound practice
to abandon the foundations from which we
derive the blessing of diversity for a
planned campaign to regulate consumers'
times of use and demand. The result of
regimentation of the consumers' use, in
my opinion, will not approach the diver-
sity we presently obtain.

Now when mistakes or difficulties show
up, clear thinking is essential. It is not
the free choice of the consumer which is
the o0t of the evil but something entirely
different. If the consumers' demand is
causing us difficulties, it is dangerous to
resort to dictatorial action. It is an
mission of failure and the attempt to
penalize ull consumers is more funda-
mental.

When demand takes charge, it may be
that the price charged is the incentive
to the consumer {o make greater use of
If s0, would not the better
way be to examine the tariff and devise
@ demand charge based on & cheap form
of metering 5o 88 to contral the problem
by the sound application of basic rules,
rather than to ourange all users by a
gen dislocation of supply to water
heaters? While passing on this thought
to you, I should like to mention another
problem closely related to it in prineiple.

The price mechanism Is something in.
herent in our system of free enterprise,

generating force and that the
system won't work satisfactorily without
allowing it freedom to operate. My view
on the demand by domestic u an
extension of the principle. When the

price is “cheap,” buyers follow.
tarifl is too low compared with the cost
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I began by asking what caused high
rates of gmwth in the demand for elec-
tricity. We must be alert when adminis-
tering an eleetricity undertaking to under-
stand the economic forces beyomd the
horizon of our concerns. The curve of
cxpunsion of our undertakings i3 really
one dominated by the drive which is con
ditioning the development of the country.
Years ago Australin passed through a
stmilar stage. The forces are economic
ones. Industrinlization is afoot and the
curve shown at the end of my address lsst
year indicates the milestone we have
reached. With industrialization comes a
higher output per head, and usually a
higher .xpenanm upon  things like elec-
tricity. The use of electricity by Euro-
peans ond Non-Europeans is mnot con-
ditioned merely by cleanliness and com-
the force is mainly economic.

in our own and the interest of the Non-
European to make available the facilities
o ruluctlnn in living costs electricity can

WE must not lose sight of these driving
forees and must be prepared to meet the
development they will cause. If we are

unready, public ownership of an electri-
city tertaking ia failing in its steward-
It might have been better to have
left development in the hands of private
enterprise where the forces of the market
give ll[nlll at the oo time. Unless
we learn to use and to recognize other

nmmmm which give 2 { danger signals

shall fail.

In examining the increases i
demnln‘l! for nlec!rleity by the i.ndlls-
user, a few fundamental reasons
l'nr the use of electricity should be con-
sidered. It is perhaps llu’pﬂlln:' to be

figure is 14 and in Pakistan only 2.
America utilizes this power as one of its
tools, to achieve its high industrial output.
One must accept that in countries less
technically developed human beings are
relegated to positions of emergy producers
rather than operators of machines. This
must be all the more evident when it is
realized that the average normal he

human at lux Dbest can pmdute only i

n the course of ¥

working dny I, then, the nulpul of a
community is to be inereased, means other
than physical Tust be used to augment it.
Having electricity available for stepping
up the industrial output brings in its train
the snowballing effect of the increased
demand by workers I mentioned earlier.

e industrial popilation is increasing
rnpidly in this country and to keep living
costs down electricity must be used.

The large amount of capital invested by
industry in plant and machinery which
is dependent an elm.mdty fnr its s energy
is tremendous, and only to point
out the heavy rupomibmly nf the Muni-
vipal Electricity Department to its con-
sumers and the need for the utmost relia-
bility in the ocmtmmly of supply. There
are industries in my own partie
that are so dependent e eleetricity that
an interruption of supply for three hours
would ruin the total output of the indus-
try for weeks. There are others in which
4 half-minute delay in the supply wi
prevent the machines from returning to
full capaeity for at least three hours.
A long list of such examples could be
given to show how dependent we all are
on eleetricity for our everyday needs.

Although we have heavy responsibilitics
to maintain an adequate and assured sup-
ply, we have to be extremely careful that
Dur does not outrun discretion-

told that the rate of power

by & bricklayer over an :lzhb-hmn- day is

not much more than 0 ‘horsepower.

That of other workers mult um'elﬂm be

correspondingly lower. (I su

of you are already suggesting l.hnt the
directors are down to 10'1

Greater pmdmﬁvlw and the steady im:

s of living of

kilowatthours per um
per head of population, while in. Indla y the

interpret
glvm out hy forces beyond the

itself. Just as ome can over-

@ business, s a country can

put too e S el Ll

investment in our parti concerns. It

is not a good thing necessarily for every

investment policy in my address, but it
would, in my opinion, pay everyone to
examine the mltlt‘r nbjedl!vdy.
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ABERDARE N
15 the word for cables

Only nice words are spoken about our cables, manufactured for
all Southern Africa in Port Elizabeth. ABERDARE Cables are
made to exact British Standard Specifications and to the South
African Bureau of Standards Specifications, bearing the S.A.B.S.
mark.

QBERDA_RE CABLES AFRIC."AO L;I:_D

TELEPHONE: 876315
TELEGRAMS: “ABERDARE” PORT ELIZABETH

FOR THE
NATION

THROUGH ASSOCIATES




(AFRICAN CABLES) CABI.!:

FIRST AND STILL FOREMOST

FOUNDED IN 1936

Cables Lid. are the picneers of the electric cable-
industry in South Alrica; manufaciure was com
menced in 1936 at their factory at Vereeniging. Since
that date, the factory has been constmtly enlarged and
today producing large quantities of a very wide range
of Electric Cables with insulations of Rubber, Thermoplastic
Materials (P.V.C.), Paper, Varnished Cambric, sl

Continuous development, teseach, and insistence on the
highest possible standards, ‘have enabled Alrican Cables
to keop their lead in this field

DISTRIBUTORS FOR AFRICAN CABLES

ASSOCIATED ENGINEERS CO. LTD.
BRITISH AGENCIES LTD,
BRITISH GENERAL ELECTRIC CO. LTD.

CROMPTON PARKINSON (S.A.) LTD.
ENFIELD CABLES (S.A.) (PTY.) LTD.
HENLEY'S (8.A.) TELEGRAPH WORKS
€O, LTD.

BRITISH INSULATED CABLES (S.A) LTD.

JOHNSON & PHILLIPS (S.A.) (PTY.) LTD.
RICE & DIETHELM LTD.

SAKER BARTLE (SOUTH AFRICA) LTD.
SIEMENS BROS. & CO. (BRITISH) LTD.
STANDARD TELEPHONES & CABLES LTD.
TELCON CABLES (S..) (PTY.) LTD.
B T. URQUHART & CO. (PTY.) LTD.
WILSON & HERD LD,




THE TREVOR WILLIAMS GROUP
OF COMPANIES

JOHANNESBURG ARTHUR TREVOR WILLIAMS (PTY.) LTD.
PO. Box 2873 Phone 33-7478
CAPE TOWN TREVOR WILLIAMS (PTY.) LTD.
P.O. Box 2040 Phone 2-4528
DURBAN WILLIAM TREVOR WILLIAMS (PTY.) LTD.
P.O. Box 2093 Phone 2-5816
PORT ELIZABETH TREVOR WILLIAMS (PTY.) LTD.
P.O. Box 3119 Phone 8568
EAST LONDON ARTHUR TREVOR WILLIAMS (PTY.) LTD.
P.O. Box 676 Phone 3897
SALISBURY ARTHUR TREVOR WILLIAMS (PTY) LTD.
P.O. Box 1679 11 Salisbury Street Phone 22305
BULAWAYO ARTHUR TREVOR WILLIAMS (PTY) LTD:
P.O. Box 420 Phone 5762
Dl SRR
REPRESENTING :

Radiovisor

& Fergusen Ltd.
Switchgear of all sizes.

nax Ltd.
Minetal insulated Copper Sheathed
Cabiles.

Brookhirst Igranic (S.A.) (Pty.) Lid.
Brookhirst section.
Motor Control Equipment.
‘Wardle Engineering Co.
Suost and Other Lighting Fittings.
British Power Transformer Co. Lid.
Transiormers up o 1000 KVA.
Ismay Lamps Lid,
Incandzscant Lamps
Baldwin-Lima-Hamilton ion
Mochanieal Tosting Equipment, eic

Parent Lid.
Light Senifive Street Light Control
Equipment
M. & C. Switchgear Lid.
LT. Switch and Conirol Gear,
Lo Carboene Lid.
Carbon Rrushos lor Generators and

Sterling Cables Ltd.
Paper, VIR and Rubber Insulated

Manufa Co.
Talophones,  Switchbocrds _and
Aocsctiog and  electric  Clack

Ltd.
Insulating Tapes




ALLENWEST

‘ (S.A.) LIMITED

ELECTRIC CONTROL GEAR SPECIALISTS

Type
OB SWITCHGEAR

Maximum Ratings

1 kY
250 MVA
1,200 AMPS

= B e

Southern Life Building
90 Main Street
JOHANNESBURG
| P.O.Box 6168 Telegrams:

Phone 344177 SWITCHGEAR
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clusion I have reached in connection with
capital demand it that an overcentralized
organization, as opposed to a number ol
small units in the capital money market,
has defects. It is our old friend “diver-
sity” coming into a different field and
doing the same good work if he is allowed
reasonable freedom to operate. I know
“reasonable” is a gem with many facets.
State guidance in financial policy is the
best we can expect. ~Mistakes are to be
expectod anyway. They are the price of
progress and without them it must be
supposed our system is stable, in
librium, perfect perhaps and certainly one
wiv.h no impulse to change. The mistakes
of some small units won't be major ones.
Just a case of an odd man out of step,
not the whole country, leaving half left
and half right.
. An undertaking should not be allowed
in my opinion to develop as a master-
planned, politically-controlied body where
no consideration I8 given to the economic
side of the development. A political

country mansions
arises from the failure to recognize that
the tariff is & measure of the satisfaction

It also abandons the price
welfare, and short circuits the signals
given out by the economic machine’s pro-
y cases one finds
the spirit. of socialism o permeating the
design of tariffs that m-:munn creeps into
the minds of some officials at the very
existence of certain types of consumer.
We are beset by a clamour for planning
o a :xom scale. Master plans have
brought in their wake many difficulties.
Modern pummg. while imbued with good-
Will and noble intention to control things
better than chance does, invariably cnds

1

that is to be deprecated. We must learn
to take the rough of the competitive
system with the smooth. A sensibly con-
ceived economie system should sweat the
business man, and why not? Such
arrangements are not pleasant for him
and why should they be? It is not
pleasant 1o dig for coal, drive a locomotive
year in and year out, mine for gold
operate machines, climb poles, and the
hundred and one other duties required to
be done by individuals, We need shed no
tears for the business man. com-
petition may be 5 strain, but nobody forces
anyone to be a business man. Our under-
takings should be run on lines similar to
those of any other concern working for
profit, in this we can assure ourselves
that we are serving the comsumers in
their greatest interest. Red tape and
administrative ~ clumsiness should be
eliminated wherever possible and a pro-
geanire outlook should be maintained at

times. electricity undertaking
glwuld be kept at good business levels,
and the full responsibility and importance
of the undertaking to the community
should be fully reslized and recognized
as a4 business concern by councillors,
engineers and consumers.

In conclusion, T wish to thank all of you
for the consideration and tolerance you
have shown me during my term of office
as your President, and I am pleased to
he.nd over the reins uf !’mlr AB&DNIU(\II

one so able as
slunmly trust, as ynur Puddent dnrlng
the coming year, he will have a full
measure of success and happiness,

PRESIDENT:
1 now call upon Mr. van der Walt to
propose o vote of thanks to whey.

Mr J. L VAN DER WALT (Krugers-
dorp):

Mr. President, Mr. Illyur, Ladies and
Gentlemen: Tt Ia with great pleasure that
I express on your hs.h-]! the sppraciation
of our Association for the work done by
Mr. Downey during the past year.
his Valedictory Address he mentioned
that the year under review has been an
extremely difficult one. To Mr. Downey
it was even more 80, wse upon his
shoulders rested the responsibility of safe-
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guarding the interests of our Association.
‘[‘hm task he performed very ably indeed,
I am quite sure that he exceeded
Lhnt l'emnl'knbly high figure of man at
his best of one kilowatthour per day.

On several occasions your Association
had to make :epmenlutmna on matters
of extreme importance to its members,
Mr. Downey could be relied upon to be the
spearhead of it all, and for this we are
very deeply indebted to him.

In his address he has given us thought-
provoking material, something we shall
not forget—in particular his reference to
the important part electricity plays in the
economic structure of any country.

Mr. Downey, we thank you for your un-
tiring efforts and work you have done for
this Association. May you have many
happy memores of your year of office,
and the thought that you have served, be
your reward.

Mnr. J. L. VAN DER WALT (Krugers-
dorp)

Muor. die President, Mor. die Burger-
meester, Dames en Here: Dit is met ge-
not dat ck namens u die waardeering van
ons Vereniging uitspreek
gedoen deur Mnr. Downey.
In sy toesprank is melding gemank van
‘n uiters moeilike jaar agter die rug.
Vir hom was dit seker meer die geval,
t die het op &

vir die werk

PRESIDENT:

1 will ask Mr. Downey to take the Chair
for a few moments.

Mr. J. C, DOWNEY:

It gives me great pleasure, Mr. Mayor,
Ladies and Gentlemen, to upon our
President to givé you his Presidential
Address.

PRESIDENTIAL ADDRESS

Ladies -and Gentlemen: I propose to
direct your attention for a few moments
this morning to the place that a muni
pal electricity undertaking fills in the
hierarchy of eivic government as
understand it, in the hope that we may
be enabled to understand the various
problems that confront us and more
effectively to play our part as public
servants operating for the greatest good
of the greatest number.

In sppreciating the implications of
municipal administration it is necessary
to examine for a moment the history of
municipal affairs  which, as everyone
knows, is & very old history indeed.
Commonwealth municipal government,
with which we are primarily concerned,
derives its traditions largely from the
town life of mediaeval Britain and it is
not  often mliud t parliamentary

muen gerus om ons sake fe behartig
onder hierdie moeilike omstandighede.
Dat hy dit deeglik gedoen het is nie aan
to twyfel nie, en ek is oortuig dasrvan
dat sy daaglikse kwota, die hné pyl van
1 kilowait uur ver o

Godurende die afgelope jaar moes u
Vereniging op verskeie kere vas staan
op beginsels van groot belang vir al die
lede. Mnr. Downey was dan ook altyd

vir oordenking gegee

diep er sal ons hom onthou,
sonder sy verwysing pa die belangrikheid
van Bllkh’iaﬂdt en hoe dit die ckonomie
vln n 1lml

baie dankie vir alles wat
u v[r ‘hluﬂllﬂ Verenlring s!dden het. Mag
u herinneringe aangenaam wees en e
gedagte dat u xedhu Im u beloning.

newcomer

i s L
Autocratic control of widely dispersed

populations was & reasonably easy task,

facility with which i people could offer
coherent cbjections to their domestic

airs being subject to arbitrary rulings
wasg sullicient to lead to the establishment
of some form of local government. A
powerful factor in this movement was the
interests of the various guilds of crafts-
men, and particularly the goldsmiths,
who were concenirated in the towns as
their modern counterparts are at ' the
present time. When we examine the
records of the early councils we find that
municipal government, of a character not
dissimilar to that being practised
was loped nearly s thousand
ago and has been in continuous operation
ever since.
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Initially it was concerned with safe-
Buarding the rights of property owner-
ship both individually and collectively;
the provision of rudimentary water sup-
plies; the maintenance of streets; and
the upholding of civic dignity. In the

nce of medical knowledge, health
Matters received scant attention, but they
were potentially the concern of municipal
councils, Subject to the gradual growth
of sciences and techniques, all the matters
At present dealt with by councils—with the
single exception of electricity supply—
have been matters of municipal eoncern
for centuries.
mere seventy vears ago the inven-
tions of Kelvin, Ferranti, and others
introduced & more economic way of light-
ing streets than the methods that had
been employed previously, and so the
clectrical industry was born, primarily to
fulfil a minor function of municipal ad-
Ministration. It was not before
the use of electricity for domestic lighting
Durposes was also mooted, but at this
stage it did not occur to anyone that this
might alsa be n municipal function.
Water and gas supplies to individual
householders had been regarded as mat-
or private enterprise, and electri-
city, too, followed generally in the same
. While some municipalities in
Britain later entered into the business of
Supplying domestic services, by far the
Majority of such supplies were effected
through private companies. In Southern
Africn there was o sporadic outbreak, at
the beginning, of private electricity sup-
Dlies, and I think it is true to say that,
apart from n few negligible exceptions
40d the outstanding example e
Victoria Fulls & Transvaal Power Com-
pany, Bulawayo was probably the last
civic area of any dimensions to retain
Private company supplies of electricity
and water, and this was brought to an
end in 1924,

The obvious economy—in a coun!
Such wide spaces—of using overhead
mains almost to the exclusion of cable

had something to do with
the marked tendency to make: electricity
Supply u matter concerning the munici-
Palities rather than private enterprise.

13

The smallness of the towns may also have
offered too slight an incentive to the
profit instincts of company promoters,
Whatever may be the reasons, it is a
fact that at the turn of the last century
municipalities in Southern Africa began
1o find themselves saddled with an entirely
new function, and one with which the
historic framework of municipal adminis-
tration was not necessarily designed to
deal.  Electricity is so specialised and
remote & study that it was soon found
to be incapable of being handled as merely
another engineering matter, as was the
e water supply, and before long
most towns found it necessary for a
separate and distinct department to be
zel up to its affairs.

But, due to the fact that the electricity
department was a cohesive whole with its
own resources to meet expenditure, it
became a business concern, rather out of
step with traditional municipal procedure.
Given the assumption that an adequate
supply of electricity was the right of every
ratepayer who could pay for it, expedi-
ture was governed by engineering neces-
sity rather than civic desirability and was
usually geared to a developing revenue
that the growing use of electricity auto-
matically made available. An entirely dif-
ferent outlook in administration inevit-
ably developed and the tendency for elec-
tricity departments to “hive off” was
accentuated by the fact- that, since
not derive the
general rates, these departments did not
join in the annual scramble for the pro-
ceeds of municipal taxation for desirable
projects that of necessity brought other

corrective is undoubtedly the contral
exercised financial matters the
municipal treasury. In spite of the
apparent drag on such a velatile depart-
ment as electricity

municipality—and  that

should be wholeheartedly carried out by
& team of municipal workers aiming at
the whole good of the community and not
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mersly.the good of any particular depart.

e Skhar i, otsint et
ments do have special problems thut
s difficult if not impossible casily to recon-
cile with the technique of municipal ad-
ministration os developed pver the cen-
turies for the more normal vivie activities.
Special dangers in both generation and
distribution_call for o staff discipliné and
staff selection that is not always cop-
stent with an administration designed
primarily to handle the more mundane
local authority functions: The so-called
“municipal-stroke,” undesirable as it is
in any department, cannot be tolerated in
areas where split-sccond decisions may
mean life or death and the safety or
otherwise of large quantities of expensive
lant.

The differences can most clearly be
appreciated when there is a deficiency in
plant to meet the requirements of con-
sumers: Eleotricity is a commodity that
cannot be shared in short
supply in the way such things ns water
can. There is only one way practically
to ration electricity, and that is to eut
off supplies entirely to varying propor-
tions of consumers, m that the total
instantanecus demand can be kept within
the technical limits of e generating plant
supplying it. Nor is it of any use to
say, of a developing area, for almplc
that an increase of cable, transform
or switchgear eapacity can be pon(pm-md
and the consumers asked 1o endure poorer
supplies—as is frequently done with water
—unti] it is financially or otherwise pos-
sible to effect improvements. A few
hours overload on such equipment will
result in its complete destruction and n
permanent cessation of all supplies until
it ean be replaced.

These sort of considerations make elec-
tricity supply something that fits very
uncomfortably into the routine of muniei-
pal estimating and tender procedure, par-
ticularly in these days when mat
and labour have to be snatched at if they
are to be obtained at all. Factors associ-
ated with danger to life are recognised
factory and machinery legislation which,
of necessity, imposes on the engineer in

of an electricity undertaking and
other defined officials responsibilities which
ean only be earried out if rather more

authority and discretionary powers are
granted than is customary with most
munieipdl councils.  The picture of
engineers chafing, quite justifinbly, under
some_particularly irksome limitation im-

y their municipal harness is by
no means an uncommon one, and the
hintus between the plain necessities of a
safe and efficient electricity supply and
the somewhat archaic rigidity of municipal
procedure is sometimes so obvious as to
lead some to the conclusion that they are
quite incompat

But this, I am convinced, is & short-
sighted view. Technical efficiency and
safety are extremely important factors, it
is true, but there is an overriding political
faetor that is even more important. Local
government s it is practised in the Com-
monwealth is one of the grandest institu-
tions that our forefathers have handed
down to us. By its very diversity it
assures the freedom of the common man
to decide his own destiny in the personal
and domestic things of life, and it stands
today as one of the few bulwarks against
the flood of bureaucratic remote controls
that arise inevitably from the Increasing
powers of State government.

And =0 I would urge municipal electri-
cal engineers and their staffs to give
thought to all the »mylimuoltl of the

age-old administrative ma.chine uf whlcb

nmy are honoured to
remember- that the g:ellest gooa of dm
whole is in the long run in the best
interests of any part, and to regard
themselves as municipal servants first and
electrical engineers next. At the same
time T would remind Councillors and
admmistrative officlals of other depart-

ments that the birth of the youngest
munieipal department towards the end of
last century imposed upon them the in-
evitable responsibilities of parenthood.
An understanding of the speeial pmhllms
of this child is allimportant, for
child is allimportant, Tor tho child lm
come of age all of a sudden and is found
to be a person of considerable signifi-
cance in rha highly mechanised age in
which we live,

1f it is right that electricity uhml]d con-

as one of the major municipal
activities, it is also right that the whole
municipal body should be to some extent
modified ag a result of so close an associa-
i
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tion with this new and virile undertaking.

Councillors, too, should not be content
to say that they know nothing ahout
electricity any more than the ratepayers
would be content if they felt that such
councillors knew nothing whatever about
health mnum, traffie control, or munici-
pal rating procedure. 1Tt is also necessary
for State ‘and_ Provincial legislators to
Pemember that municipal activities are
5o longer confined to such items as sani-
tary removals, road maintenance, and tree-
planting programmes, for it is largely the
Straii-jacket of Municipal Acts and Ondi-
nances that imposes the limitations on
municipal procedure to which I have
already referred.

With all its weaknesses, however, I am

& firm believer in the municipal system
of government os it is practised in
Commonwealth countries, and I am sure
that it is capable of development to meet
the rapidly i of this era of
change, if all those concerned approach
the yh!blerns associated with such develop-
Ments with wisdom, understanding and
enthusiasm.

Mr. J. C. DOWNEY :
I will now call on Councillor Dubb to
Propose a vote of thanks to our President.

Councillor L. DUBB (Port Elizabeth) :
Mayor, President, Ladies and

Gentlemen: On behalf of fhe delegates
Dnumrmavmyml.plaumm
Proposing u vote of thanks &
President, for a very lnmreaﬂng nnd n
T may say s0, a very iluminating address.
As one who is an exponent of the system
of private enterprise as best suited to
our way of lite, T was particularly inter-
eal Sl I Yol
Bave, -howm: how electricity undertak-
Ings  have e departments of the
Municipalitica: Tt was interesting, too,
to learn that this position has arisen not
fram any deliberate encroachment by the
Municipalities on the preserves of private
;"‘l"ﬂm but rather as the logical

Velopment of those recognized functions
of munigipalities to cater for the essential
HServices of the community.

M. Plhldﬂ\i,lnye\lrldd.renmhavu
ppealed  to Municipal  Electrieal
Engineer to reco:nlne his department as

an integral part of the municipal economy.
I feel that this appeal could be directed
with no less emphasis to the Chairmen of
Electricity Committees, because we often
share with our Engineers that feeling of
annoyance, when we find lmu. there is
an urgent need for new plant or new
transformers ar sub-stations and 80 on,
and we have to nu mu m the cumber-ome
procedure of m ce, when

all of us Eﬂerkfa.nd wﬂh jn!llﬂnallnn—
that our Department must be run on busi-
ness lines.

In your address, Mr. President, you have
given us very cogent reasons s to why
we should submit to this procedure, and
I am sure that all members here will take
heed of what you say and will recognize
our true position within the framework of
munieipal government.

Once again, Mr. President, I want to
thank you very much for a very interest-
ing and constructive paper and to wish
you a very successful year of office.

PRESIDENT:
Thank you very much, Couneillor Dubb.

VENUE OF NEXT CONVENTION

The next item on the Agenda is the
venue of the 1958 Convention, and 1
would ask for'any offers that there may
be from the body of the hall in this con-
nection.

Com\wlo; L. M, WEINER (Johannes-

burg) :
Mr. President, it is indesd a
pleasure for me, on of the Johu-
nesburg City Council, to l.nvlhs you to
hold your mext Convention in our city
I know that inland delegates are not
at all enthusiastic when Lhey uie askod
to come to Johannesburg, because we in
Johannesburg always look for m:-m.m
at some port town; but, should the Con.
vention accept Johsnnesburg's invitation,
T do want to tell you that we have just
as many amenitics in Johannmesburg as
you have at the port towns, I wi
therefore appeal to those who are not
at the moment enamoured of the idea to
and assure
be given o royal
welcome—the sort of welcome Johannes-
burg always gives.
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Although we are not & port town, 1 do
want to say that at least our Electricity

them the opportunity, at Orlando, to enjoy
the finest fishing known in South Afriea.
I can guarantee delegates that if they
ovme to Johannesburg they will not miss

and that, if they happen to be
e fishing, they will mot be dis-
appointed.

Johannesburg, of course, ia one of those
undertakings which comes into the lime-
light and is at times considered to be
rather ostentatious. T was very interested
to learn from the Mayor of Bulawayo that
Bulawayo at the present moment is selling
no less than 200,000,000 unite per annum.
That may scem colossal to some delegates
here this morning, but, Mr. President, in
Johannesburg for 1950-51 our total sales
of units reached the colossal number of
756,000,586

Nuw. [or the mming year, 1952-53—

a conservative estimate—we

wl]] bu lelllng no less than 865 000.000

units. So it is a pity that we conld not

led the Convention a year later in Johan-

esburg, by which time we shall have
rem:hed a higher mark,

T venture to suggest, Mr. President, that
it would be worth coming to Johannesburg
to see how this colossal number of units
is generated, apart from enjoving the
entertainment that we would give to every
delegate. I can nssure you that if vou
come to Johanneshurg you will remember
the Convention there for many vears to
come.

May T close by expressing the wish that
you will agree to come to Johanneshurg,
that in the year to come we shall all enjoy
good health, and meet again next year \II
Johannesburg. 1 hope there will
opposition to my suggestion, and that it
will be accepted with acclamation.

PR]!EIDENT
you, Councillor Weiner. We are
a dmnmm.tle ‘institution, so, in #pite of the
appeal for unanimity, it is my duty to
ask if there are any other offers of
lms;:lhlity for next year. (There was
jponse.  Then T declare that the
1“3 Convention will be held in Johannes-
burg.

ELECTION OF VICE-PRESIDENT

We now come to lhl: l-luv:hun of the
remaining officers. see from
your Agenda the exmmg nersonnel It
is necessary first to clect & Vice-President,
and I will eall for nominations.

Mr. D. A. BRADLEY (Port Elizabeth):
Mr. President, Ladies and Gentlemen: It
is lnd.eM & great privilege to me this
morning to be permitted to make a nomi-
it e e vice-presidency, and my
nomination will be that of Mr, J. C.
Fraser, of Johannesburg. He, ar e
needs ‘no introduction to any
he has been a member of thu Exml.lve
of this Association for some years, and
it has been my pleasure to be associated
with him there. T have been associated
with him in the trade and in the profes-
sion for close on thirty years, and in
the past ten years he has dome yeoman
service for this Association in his capa-
city as an Executive Member. In fML. it
it were mot for our wo
Members who are stationed on uw l'lu'f
and L)mmlhmlll, lt would be a most diffi-
cult task—an ‘most expensive one—
for this Assomuun to earry on, 80 magni-
ficently do all our delegates from the
Reef do their work. That is by the way.
Mr. Fraser has attained the heights as
an Engineer; he has given wonderful ser-
vice to this Association and, since the
Convention is to take place in Johannes-
burg. following the very cordial invitation
to which we have listened from Councillor
Weiner, T now have greal pleasure in
nominating Lo l.hh assembly as Viee-
President Me. J. C. Fraser.

Counvillor C. E. K. YOUNG (Pietermaritz-
burg) :

M, President: I do not think it is
necessary for me to enlngia the services
of Mr. Fraser. T have known him for
some years, and he is held in high csteem
in the electrical world of South Africa,
s0 T have very much pleasure indeed in
seconding the propesition,

PRESIDENT:

Are there any other
(There was no, relponn) I now declare
Mr. duly Albﬂoé Viee-
President for tbe ensuing year.

nominations ?
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Mr. R. W. KANE (Johannesburg) :

Mr. President, Ladies and Gentlemen: In
Mr. Fraser's absence it is only fit and
proper that I should thank you for the
honour you have done him, and particu-
larly the honour you have done Johannies-
burg. I am sure that you have chosen
® very worthy Vice-President.

ELECTION OF EXECUTIVE COUNCIL
PRESIDENT:

The next requirement is the Members of
the Executive Council. I would remind
you that we now have a President, a
Vice-President and two Past Presidents
The Past Presidents, Mr. Hallé and Mr.
Dawney, are ex-officio members of the
Executive. Tt is necessary, therefore,
10 lect the rest of the Executive Council,
consisting of six members. In this con-
nm:llnn I would like to put ta you a

endation from  the outgoing
Bneuﬁvn to the effect that it In felt
that it is most desirable that each
Province of the Union, and Southern

, should be represented on_the
&uunvn O!Imnl Without attempting
In any way to dictate to the Convention,
it ig the sugglsﬂ.nn ul the Executive that
there are many advantages in ensuring
that each Province nhxmld have a represen-
tative on the Executive Council. If you
Agrec with that suggestion, when you

Provinces, Rhodesia is, of course, already
Tepresented, but that does mot by any
Teans mean that it should not have fur-
ther representation. I now eall for nomi-
Dations for the six vacancies on the
tive Council,

were twelve nominations,
Moved and seconded, as follows:-
. L. Smith (Bakulmrg)
Kinsman (Durt

duly

AsmUse»oam

FEFEEREEE

Mr. A. Foden (East London).

Mr. D. J. Hugo (Pretoria)

Mr. W. Rossler (Kroonstad).

All members nominated agreed to stand,
the ballot took plice 10d. the  following
were duly elected: Mr. C. Kinsman (Dur-
by Mo 5 B Mitohet (Salisbmury) M
G. I Muller (Blocmfontein); Mr, D.
Bradiey (Port Ellzabatn) Mr. . L. Vln
der Walt (Krugorsdorp):  Mr.

Downle (Cape Town

(Adjourned from 12.30 to 2.30 pm.)

WORLD POWER CONFERENCE
PRESIDENT:

We now proceed to the next item on
the Agenda, the Report: the Sub-
Committees. The first of those deals with
the World Power Conference, and in Mr.
Fraser's absence it will be given by Mr.
Kane.

Mr. R. W. KANE (Johannesburg) :

As far s can be ascertained there has
been no meeting of the South African
National Committee of the World Power
Conference since the last Convention.

A communieation has been received from
the Secretary, advising of a meeting of
the International Executive Council in

the Secrefary was advised we e
be represented.
(There were no comments on

Report.)

PRESIDENT:

T will now ask Mr, Kane if he will be
good enough to read Mr. Fraser's Report
on the International Conference on Large
Electrical Networks (CLG.RE),

the

CONFERENCE INTERNATIONALE DES
GRANDE RSSAUX ELECTRIQUES
(CLGRE)

South African National Section

Mr. R. W. KANE (Johannesburg):

Mr. President and Gentlemen: Mr,
Fraser states: The annual general meeting
of the South Afrcan National Section of
the CLGRE, and the only mesting held
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during the year, took place ou Friday,

29th February, 1052 The following was

the business transacted:-

(1) Resignation of the Chairman, Mr.
A. M. Jacobs.

Mr. A, M. Jacobs, having relinquished
his position s chairman on the Elec-
tricity Supply Commission and &t present
not being associated with any power pro-
ducer or consumer of electric power, re-
signed from the position of chajrman of
the South African National Section, His
resignation was accepted with regret, and
a letter of appreciation for his services
ta the section during the past two years
was addressed to him.

(2) Eleotion of Chairman.

Mr, L D. de Villiers of the the Eleetri-
city Supply Commission was duly elected
chairman.

(8) Blsotion of Bacoutive Committee for

'I'Im mlomng five members were
elected: Professor G R Bozzoll, Messrs.
G. Bradford, J. C. Fraser, J. Jease,
L de Villiers, J. T. Allﬂl (EK nmdul
(4) Bubscriptions for 1952.

By a decision of the Administrative
Council in Paris, subseriptions have been
raised from 1st January, 1952, to the
following (equivalent S.A. currency):-
Collective m:mber!, £15 15s.; Personal
members, £1 5s.

Representations have, however, been
made to the Adﬁm!nllkn!.\v! Cmmdll with a
view to continuing the consession granted
in the past, wherehy collective members of
the South African Section pey 50 per cent
of the normal subscription. Pending the
Dﬂlm:lll decision, collective membérs are

mended to defer payment of their
mlbm:lpﬁonr personal members are,
however, asked to forward their remit-
tances as soon as possible.

It was generally ed that the in-
crease in the collective membership sub-
scriptions from the present (reduced) rate
of 5,000 franes to 15,000 francs would

sity of Cape Town and from the City of
Salisbury Electricity Department. The
Justification for the present reduced sub-
Seription rate for collective members,
namely, the difficulty of active participa-
tion in the Conference by South African
members owing to their isolation from
Hurope, was .still valid; if a number of
collective members withdrew their sup-
port this would offset the increase in
revenue which the higher rate was in-
tended to produce. A proposal by Mr.
Black, seconded by Mr. Fenwick, that a
letter be addressed to the vice-president
of the Conference presenting the views of
the meeting, and requesting that the col-
lective membership subscription for the
South African Section be maintnined, as
in the past, at 50 per cent of the normal
rate, e, at 7,500 franes, was appi
Further, no action be taken In Oﬂnnm:rJan
with the increased personal membership
subgeription, since, in this ecase, the
increase was small; the future personal
membership uul!lﬂrlpﬂ.nn wﬂl UIEMOM be
1,200 francs, or £1 58. A currency.
Since the Executive mnling. a further
communication has been received from the
Honorary Seerstary as follows:-
“Bubseription for 1052
“Further to the eireular dated the 13th
March, 1852, regarding the increased sub-
seription rates fixed by the Administra-
tive Council, approval has now been re-
celved from Paris for the continuation ot
the concession granted in the past whereby
collective members of the South African
s::uan pay 50 pgr cent of the normal
annual subseription
mun for the s A. Seetion !rnm 1st Janu-
ary, 1852, are therefore as follows: Col
£7 17s. 6d.; Personal
members, B3, 6d.
“Members are requested to forward
their subscriptions to the Hon.
possible, and those who have
already paid their subseriptions at the
old rates are asked to lor'l.rd the neces-
sary additional payment.”

(8) Invitation to attend the 1jth Con-
vention in Parys—May 28th to June
Tth,

A.n anlm.ion was rteceived from the
Vice-President of the
(‘IGH..E.. to d!lagltul from South Africa



ELECTRICAL EQUIPMENT

of Proved Quality and Performance

EHV. and LV, Switchboards in cubicle type, iron-
AW clad and flot back designs up to 11 EV.  Trans

laters and he

mission ling’

roware,

LV. airbreak industrial and flameproof swilch-
beards, contactors and moter contrel pillars.

LV. metalclad air circuil breakers, plugs and
sockets and “molor controllers,

EHYV. indoor and outdcer switchgear in low ol

@ content and cir-break iypes up to 3,500 MVA at

220 kV

mounting and portable ammeters and volt

ters

WESTOLITE  Insulation board, tapes, cloths, efc

Power transformers in sizes up to 45000 kVA al
132,000 volts,

THESE ARE ONLY A FEW OF THE FAMOUS NAMES IN THE
COMPLETE RANGE OF TRANSMISSION, RETICULATION AND
INDUSTRIAL ELECTRICAL EQUIPMENT AVAILAELE FROM :-

ENGINEERING LIMITED|

25 ANGLE HOAD _ NEW DOQRNFONTEIN  [OANNESIURG
Phose 238561 Tel. Address: “Alsilec” PO, Bex 1854

Agenis in Pori Eliscbeih, Cope Tews, Durban & Bloemiontsia 1
ATRICAN ELECTRIC LIMITED




The talk of the town, the talk of the country.
the tolk of the planet ... Mrs. Jones to her Butcher,
a port caplain to a mine capiain in the interior,
Manila to Chicago, Reykiavik to Rio . . . talk, talk,
talk, every sacond of the day, every day of the
year, is borne along the network of wires and
cables that covers the entire surlace of the habit-
able globe as well as some pretly uninhabitable
s of it

Wonderful? We don't think it wonderful any more.
We've got aver that. Ii's routine te us and we
expect routine reliability from our conversational
wires and routine reliability is what we get when
the wires are made by Ayclifie

Sy @© AYCLIFFE

AYCLIFFE

INDUSTRIES LIMITED

MANUFACTURERS OF ELECTRIC WIRES AND CABLES

P.O. Box 524

EDENVALE, TRANSVAAL

Tel. Add: AYCLIFFE, [ohannesburg
Telsphone 531318
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such
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of ils move:
pivotad, spring loaded, astatic
magnel  system  which
robust enough
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fion. Tha mo

sach of which is injecte
fhe same irequency. up
twelve.
apsiom g an | |
comple. of the
application  of
established te:

signalling,
and relay design to o new
urpose. 1t was _developed

Aulomatic Telophone &
E}lcm!l: Company Lid. and
the most su ste:
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AUTUMATIG TELEPHUNES (SBUTH AFRIEA;IG) LT,
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MEANS

ALUMINIUM COMPANY OF SOUTH AFRICA
(PTY.) LTD.
a member
of the Canadian
ALUMINIUM LIMITED
Group of Companies
who produce Aluminium sheet and foil in South
Africa and supply Aluminium in the form of ingot
and all semi-fabricated materials from their

associated factories overseas.

Write to Acosa's Sales Division for fur-

ther information and technical advice.

LNC(MSS A\ for ALUMINIUM

INGOT - SHEET . FOIL - EXTRUSIONS - BUS BAR - CONDUCTOR

Head Offca:
P.O. Box 74 PIETERMARITZBURG

Branch Offices:

P.O. Box 2430, JOHANNESBURG P.O. Box 4225, CAPE TOWN
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la attend the meetings of the 14th Con-
ess of the above Conference which will
uku place in Paris,

Any member wishing to attend should
communicate with the local Secretary.
(8) Conclusion.

Thanks are due to Mr. L. H. Black,
Hon. Secretary, for furnishing the neces-
sary information from which this report
has been compiled.

PRESIDENT :
Thank you, Mr. Kane. The Report you
have just heard relates to Mr. Fraser's
Tepresentation on that South African
Committee as a member of this Associa-
tion, and has no direct bearing on the
matter I am now going to bring to your
attention, namely, the membership of this
iation of CLGR.

(1) Personnel of the Board.

During the year 1851 the Electrical
Wiremen's Registration Board consisted
of Mr. R. N. F. Smit, Chief Inspector of
Factories, as Chalrman, together with
Messrs. J. C. Fraser, A. Elisio, R. Towns-
end and P. Sommerville. The vacancy
oceasioned early in the year by the resig-
nation of Mr. D, Harvey, was not filled.
The Board held eleven meetings, whilst the
Examinations Sub-Committee met on six
occasions.

(2) Applications for Registration.

The attached Table 1 gives particulars
of the applications which were considered
by the Board during the year, as well a8
comparable figures in re lier
years, Tho table shows et in- 1881 the
Bourd _considered 's-u applications for

with the question of uuhscriminu. to
which Mr. Kane has referred, your Execu-
tive considered the matter yesterday and
ded to recommend that this Associa-
tion ceases to be a member of CLGRE
It was felt that the value of the member-
ip was uncertain, that we received no
Particular documents from CLGRE. that
We could not easily obtain for no extra
cost if we wished to have them; and the
lumu uf the subseription, although it
has bees d to reduce the amount of
the Illcrellu is still considered a sufficient

I there are any comments on that pro-
posal before I put the motion T would like
to have them. (There was no response.)
Then is that agreed, gentlemen?
fAgreed.)
'mm mext Report, also to be given by
Rnu is on the Electrical Wiremen's
n Board.

ELEC WIREMEN'S

TION BOARD
Mr. R. W. KANE (Johannesburg) :

Mr. President and Gentlemen: Mr.
Fraser states: It is with pleasure that T
Present you with a review of the activities
of the Wimmmn Registration Board for
the year 105

were
accepted ns siaiie o i
ZRE Y
in 282 cases. Thirty-seven applications
were refused, in most instances on the
ground of lack of documentary evidence
of the requisite training and experienee in
wiring work.

The total applications considered by the
Board since iis inception number 7,461,
while the total number of wiremen
{ered as at Sist December, 1951, stands
8t 4,858, or 61-3% of the total number
of applications; 888 (or 11-9%) of the
total applications were rejected m:d de-
ducting these last two figures from
total of 7,481, the hal:nne of 1715 appl-
cations considered by the Board may be
sccounted for in tnxu main classes, viz.:

(a) Candidates accepted for examination,
who have not yet been successful in
passing, or who have not entered for
the examinations (approx. 1,400):

Appllnnnu in respect of whom the
Board's decision was deferred pend-
ing submission of further evidence on
which to nssess their suitability for
registration (approx. 2000;

App“l:lnl‘u who, having, pamed the
Cxetuptal Lh-mmm‘ h-ﬂ quaifed for
reglatration, but {aled to submit the

necessary application for the
of certificates (approx. 120).
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(3) Examinations.

Statistical data in fegard to the written
examinations conducted by the Board over
the last eleven years is shown in Table II
and amplified in Table ITA, which gives
more detailed figures in regard to the 1951
examinations, while in Table III similar
information s given in respect of the
practical examinations.

Three written examinations were held
during 1051, in respect of which 1,060
notifications were issued. Of the 617
candidates who subsequently entered, 571
presented themselves for examination, and
of these 104 (18.2%) passed both in
Section I (Regulations) and in Section TI
(Theory); 141 (24-7%) d in Section I
only and 67 (11/8%). passed in Section IL
Of the 250 (45-3%) failures, 161 were
required to re-write the full examination,
96 to re-write Section 1, and
write Section II. The 236 candidates
shown as ‘complete passes” satisfied the
examiners in the section(s) of the exami-
nution they were,vequired to take, and
thus bheeame eligible for the practical
examination, or, 11 mﬁempled fram the
latter, for registra

In accordance Wlih lhn Board's aceepted
practice of deleting the names of pros-
pective candidates lvlln fail to respond {l);

would emerge, the percentage of success-
ful candidates being correspondingly in-
ereased. At the time of writing, however,
exact figures in this respect were not
available.

Information regarding the practical
examinations, of which, to date, 58 have
been held, is given in Table II, which
shows that of the 2413 candidates ex-
amined, a total of 2,120 (87-7%) passed.
Seven practical examinations were held
in 1851, during which year 253 (57.5%)
of the 289 candidates examined were suc-

ul. The proportion of Suecesses in
the practieal examinations is thus shown

be remarkably high, and were Ihe
computation referred to in paragraph
applied, even more gratifying muluwuuld
be revealed,

Comparing the number of successful
candidntos (2120) in Part 1T of the sx-
amination with the total number of wire-
men registered (4.858), and making due
allowance

examination only (approx. 300 to 400) 1[
is clear that a very large proportion of

remen were. a registration with-
out being called unon to undergo examina-

tion. The majority of the wiremen thus
sxemnt examination relied, whan
making for

threo
nAmMEs were SO demed during_t

and at 1st December, 1951, 317 mmslned
on the examination lists.

Table II shows that a total of 5.150
candidates were present at the 25 written
cxaminations held since 1941 and of these
1111 (21-6%) passed in both sections,
1175  (22.8%) ln Section T and 646
(12-5%) in Section IL

Prima facie, it would appear that a
comparatively small proportion of ean-
didates is successful in examinations, but
it should be pointed out that in the pre-
ceding paragraphs and in the relevant
tables, the total number of candidates is
inflated by the inclusion of a fairly sub-
stantial number who have failed to satisfy
the examiners on ene or mare oceasions.
Were the proportion of successes to be
related to the actual mumber of persons

examined, a fieure which would approxi-
mate that of 3922 shown in Table T as
having been accepted for examination. a
more favaurable reflection of the position

tho_qualifization referred. to In Sertion
12(1)(e), viz., that at the commencement
of the Act they were the  holders of wire-
men's certifirafes or. licences fed
a sunnlier, whilst the remainder wes

emoted by the Board by virtue of its
pawers under Section 12(2),

(4) Determination of Areas.

By notice under Section 18 of the Act,
the Minister of Labour, during 1951, de-
termined the magisterial districts of New-
castle. Kroonstad and Hermanus ns areas
to which the provisions of Seotion 19
(supnlier to inspect wiring) and Section 20
(wiring of premises to be done by or under
the supervision of registered = wiremen)
lhﬂllm apply. Notiee was also given of

his intention so to apply the provisions of
these sections, after the lapse of a year,
to the maeisterial districts of Eshowe,
Poteietersrust, Grahamstown, Cradock and
Rustenburg and the municipal area of
Heidelberg (Transvaal),
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(5) Prosecutions.

Legal action was taken in six instances
for contravention of Section 20(a) in that
the accused, not being holders of certifi-
cates, performed wiring work in_areas in
respect of which determinations had been
made; in two instances for contravention
of Section 20(c) in that the accused
caused or permitted wiring work to be
done in contravention of the provisions of
paragraph (a) referred to above; and in
one instance for contravention of Sec-
tion 17(3) of the Act, which requires
the holder of & provisional certificate of
registration to return it to the
within two days of the termination of

they had instituted proceedings for con-
traventions of Section 20(a) and of by-
laws framed under Section 22, respectively.
(8) Conmchusion.

The Board is grateful to the examiners
for the mannmer in which they have per-
formed their onerous duties. en-
thusiasm and care exercised by the ex-
aminers enable the Board to function
properly.

Thanks are also due to the clerical divi-
sion of the Department for their assistance
without which it would be impossible for
the Board to perform Its prescribed duties.

Finally, » word of appreciation to the
Cheirman of the Board for furnishing the

the period of currency thercol; whilst in  necessary information from which this
two cases municipalities gave notice that report is compiled.
ELECTRICAL WIREMEN'S REGISTRATION BOARD
STATISTICAL INFORMATION AS AT Sisc DECEMBER. 1951
Table 1, Applications for Registr
Number of Applications | Nuenber of Applicancs | Nuamber of Appi Number of Application
wir | A bcmd B st D i o
Examination
2,668 75 177
n 70 182 91
120 193 14 I
281 178 18 54
299 208 150 55
44 218 179 57
72 350 418 o3
f & B
30 bt
in i 503 3
460 433 338 22
n 28 349 ]
7461 [ [ 358
Table II. Part A Written Examinaions
Dvided inco Tiwo Sections — Seetion | (Reyulations) and Section 11 (Theory)
= Number of Number of Nuamber of
[ladee 2 St oy o whe paved
Year inatic 13 w i
e Coniidaes | ioiioniil | SiinTony | SSeiowlealy
T 7 o3 19 s ]
1942 1 164 65 8 9
1943 ? "7 I 5 &
1944 2 2% b bl
1945 H 131 101 i ]
1946 ? st 185 138 s
1947 2 639 06 s 35
1948 2 819 2 m 1
1949 3 920 i 1 &
1950 3 557
1951 3 71 104 it 6
TOTALS: 35 5,150 Ll L7 616
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Table TIA. Written Examinations, 1951
Number of candidates notified 1,060
Number of cndidaes entered 617 (56:3%)
Number of candidates abeent 46 ( 7:5%)
Number of candidates present 571 (92-5%)
esults.
PASSED
Present Failed
Tand 1l 1 [
Full examination | 1040055 | 4 ozomy | 3 aoasn | tel (729
Section [ 161 100 (62:14) P 61 (3790
Section I 9 f— — 32 (46-4%) 37 (53:6%)
TOTAL s [eisam | wiaETe | earsn | 39 Esm
Toral number of complets passes 236 (41:3%)
Total number of fulures, 335 (58:7%)
these condidates being
o rewrite —
f Bt 161
(i) Sectian [ onls %
@) Seximlony 76
Table 111, Part B, Practical Examinations
Nomber of Number of Number of
Evaminations Candidates Candidaes
Held Examined who Passed
1942 2 49
o 3 i1
1945 i 14
1946 7 29
1947 8 209
194§ 7 1
1949 3 L3
1950 9 il
1951 7 3
TOTALS 58 2413 2170
PRESIDENT : as to the amount or wiring experience
Thank you, Mr. Kane, Are there any they have had. In one instance, an appli-

remarks on that Report? cant was described In the t

Mr. R. N. F. SMIT (Chief Inspector of
Faetories; Chairman, Electrical Wire-
men's Registration Board):

Mr. President and Gentlemen: I should
like to thank Mr. Fraser very much for
the way in which ha M! presonted
report on the work of the Board. T have
not much to add to It, but there are one
or two things I would like to say. The
testimonials of certain applicants for
registration are sometimes rather vague

testimonial,
say exactly what experlence he has had,

in_ wiring work particularly.
PRESIDENT:

Aro there any other mumumr I

""h':"ﬂlpulonwthe the

Rept our nmut'm on  the
Standards Institution.
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Mr. J. C. DOWNEY (Springs) :

LAST AND FINAL REPORT ON THE
SOUTH AFRICAN STANDARDS
INSTITUTION
As reported at the last Convention that
there would be a possibility that during
the coming year the South African Stand-
ards Institution would cease to continue
to operate, 1 have now to advise you that
on the promulgation appearing in the
Government Gazette on 25(1: May, 1051,

dard,

The technical sub-committees drafted
specifications for materials  requiring
special attention for South African can-
ditions, which were approved by the main
committes and published by the Tnstitu-
tion.

Various draft specifications received
from overseas standardising authorities
were examined by sectional commil
and commented upon.

A Jlot wme dravn up of the Britah
Standard

the South African Stan:
discontinued their activities.

The whole of their work has now been
taken over by the South African Bureau
of Standards.

1 feel I would be failing in my duty if
1 did not refer to the history and the
sterling work done by the past members
of ‘the Standards Institution.

were approved as suitable for Sumh
African conditions.

It will be remembered that one of the
last specifications that received the atten-
tion of the Institution was for
poles,

As most of all this work was done in
spare time, and under exlmmely d.llﬁu:ll

At the time the British
Association was formed, South Africa
saw the new rapidly expanding mining
industry in the Witwatersrand taking an
important role in the country, and the
need for a system of standardisation was
becoming more evident.

A number of attempts to establish some
sort of stan ng ly was made, but
without great suc

An effort that hrﬂuzhi lasting results

Builders of South Africa and later

the South African Institute of Electrical

eers of the Transvaal Institute of
Mechanical En

committee met under the chairman-

named

work that has been don: by this v‘alhnl
band of workers.

The Standards Institution consisting of
voluntary wdrkers, and supported by
means of voluntary donations fully
realised that the industrial needs of the
country could o carried out effiei-
ently by a pn)d. stafl of technical men
worklng on a full-time basis,

What was was an Act of Par-
linment and adequate support from the
Government.

Attention was therefore paid ta this
aspect of the case and thus the Standards
Act No. 24 of 1045 was by Par-
lament, whereby this scheme was brought
into operation and the South African
Bureau of Standards was established,

Thi! dld not complete the, work of the

Institution, and in the years
{nllnrwl.n; the Standards Institution and
the Bureau worked in close collaborat

efit from the former's experience.

Later, the Institute recognised that as
the Bureau had mow become fully estab-
lished, the latter could now completely
carry out all the work of standardisation
without the help of the Institution,

On the recommendation of the Standards
Institution, -the Minister amended the
Standards Act in order to meet the needs

pmamﬁnn on the
tan and on romulga-
tion of the amendment to lhn Su.ndlrd.l
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Act the South African Standards Institu-
tion then cemsed its activities.

five years I had the honour to be your
representative on the main committee and

promulgation, and the elapse of 4 time

limit, no article not complying with the

safely specification may be offered for

sale.

Tt was reported previously that certain
would

the electrical section

The work of the South African Stand-
ards Institution is now completed, but the
foresight and work of the voluntary mem-
bera will continue to ¢ e b benefit of South
Africa, and T am th African
Bures of Standords il Alio ressin
a8 a ereditable offspring of the Standards
Institution.

To the past members of the South
African Standards Institution, 1 say well
done, faithful sons of South Africa

(There were no comments.)

Mr. C. R. HALLE (Pi

safety

at an early date, thus preventing the sale
of dangerous commodities. The most
urgent specifications under this class being
apparatus for heating liquids, radiators
and stoves, Due to some legal implica-
tion, however, this was not possible, as
reference is made to the type of cord
to bo used. The safety specification for
flexible cords was then only in the drafi

cords from the quality specifieation. This

difficulty has now, however, been over-

come, It s wow cavisaged that import.
ant in the

I would like to propose a vote of thanks
for the sterling work that Mr. Downey has
done aa our representative over fiye years
on that very fine Institu

Mr. F. STEVENS (Ladysmith):
I have pleasure in seconding that.

PRESIDENT:

If there is no discussion on that item,
then I will ask Mr. Van der Walt, our
repmun'xﬂve on the South Afr

Bureau of Standards, to give his Report
Mr. J. L. VAN DER WALT (Krugers-
dorp) :

Mr. President, Ladies and Gentlemen:
The South African Bureau of Standards
At our Convention in Cape Town, an
outline of the organisation of the Bureau
and the prncedlu‘e in drawing up speei-
fications was give:
The attached -nhedul.e ghows the posi-
i !

again taken @
specifications and
were represented on all the committees
rupnnd.hle for drawing up these speci-

Safety Spnﬂmﬁm
As repnrud previously, it is the inten-

safety specifications may take place o
the very near future.

Y ke arets: spectristion. for pluga st
sockets, your representative is making
S(Eo08 Peori = £ ivs CaEminialn
colour marked for earthing and thus
ensure extra safety.

Quality Specifications

Quality specifications are not compul-
sory but manufacturers may apply for
the mark of quality and thus consumers
purchasing such material are ensured that
rigid control is exercised aver the quality
of the product.

In the quality nped.ﬁnnlinn far porce-
lain msuwon. a delay in

Bduab Btandards specification on High
voltage insulators. Due to the demand
in South Africa, however, for a low volt-
age insulator specification, the Drafting
Committee has decided to ﬂmw up a weci
fieation for low veltage insulators.
standard design has been adopted wlﬂl
varying dimensions. A scparate specifi-
cation for ceramic mnhrhll is being
drafted.
Codes of Practioe
Explosion Hazards in Hospitals
At the Nq\iln of I.hB Transvaal Provin-
to minimise explosion
hwudc in luwﬁham laden atmospheres,
ittee has now been set up to draw

tion.
and o ke fhem compulsory. After

H

up a eode of practice,
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Meter Test Code

At the Cape Town Convention it was
resolved to adopt the Meter Test Code on
a voluntary for a period. A ecircu-
lar letter to this effect was sent out by
the Electricity Control Board, asking local
authorities to adopt the code on a volun-
tary basis and n;u-, mruugn experience,
recommend amen

General
N in Electrical
and Standsrdisation of Electric and
Magnetic Magnitudes and Units

It is the intention to draw up a nomen-
clature in electrical engineering in both
official languages as 4 need for such a
nomenelature is desirable.

It is also the intention to recommend
the use of the MK.S. system of units
in universities and enllegcx and a com-
mitteo hi to prepare a draft
Trecommendation.

The Electrical Engineering Division of
the Bureau is continually expanding and
acquiring  additional testing
An acquisition of interest is standard
Current transformers for testing current

lormers.

It is noticed that one large und.omlnng
Dow insists on the mark of the Burea
B0 certaln applances sold under thelr
hire purchasing scheme and that this
matter is under consideration by another

rinking.

T wish to express my appreciation to all
members who so willingly offer their
Yaluable time to represent your Associa-
tion on ‘the various committecs,
A8sure all members that they are doing
Xeellent work for the Association and
Consumers.

To the directors and staff of the
Bureay, thank you for the co-operation
And assigtance in matters affecting the
Association.

SPECIFICATIONS AND CODE OF
PRACTICE PUBLISHED UP TO
MAY, 1950

Codes of Practice

03—1947B  Protection of Buildings from
Lightning (under review).

25

011048 Electricity Mefer Testing
Code.
Quality Specifications

56—1949 Tungsten Filament General
Service Lamps.

97—1950 Paper Insulated _Electric
Cables for General Purposes.

951950 Paper Insulated  Electric

Cables for Heavy Duty.

150—1850 Polyvenyl-Chloride  (P.V.C.)
Insulated Electrical Condue-
tors,

151—1850 Fi!lnd Electrie Storage Water
Heaters.

1531950 Electric Stoves and Hot-
plates.

1541650 Elel'Lric Cooking Plates.

Safety Speeifications

SV—101  Manually Operated Airbreak
Switches.

SV—102 Portable Electric Immersion

eaters.

SV—103 Electric Radiators.

SV—105 Fixed Electric Water Heaters.

8V—108 Domestic Electric Washing
Machines.

8V—109 Plugs and Socket Outlets and
Socket Outlet Adaptors.

SV—111 Rﬁp!m:vmmt Type Heating

sv-—112 E'Isctru: Hand Lamps.

SV—115 Electrie Soldering Irons.

SV—-117 El:chll: Stoves and Hot-

8V—123 anhle Eleetric  Reading

The following specifications h:ve een
published during the ensuing year:

afety Specifications
SV-—118/1851 Bmxll Extra Low Voltage
ansformers,

SV—116/1051 umphnlm and Bayonet
Lampholder Adaptors.

In Course of Publication
General

3141050 Flameproof Enclosures for
Electrieal Apparatus.
3301051  Creosoted Wooden Tslnphcu

’!’eleguph uth
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Quality Specifieations

15621051 Manuslly Operated Enclosed
Type Air Break Switches and
Isolators.

1551951  Miniature Circuit Breakers
for Lighting, Heating and
Domestic Installations.

1561951 Miniature Circuit Breakers
for Protection of Flectric

otors,

157—1050 Domestic Eleetric Toasters.

1581950 Portable Electiic Appliances
for Heating Liguids.

159—1950 Domestic Electric Irons

1601050 Elu:u‘h: Air Heaters and
Radiatos

1621951 Sorowed. Steel Conduit_and

Fittings for Electrical Wir-
ing.

163—1951 Wall and Appliance
Switches,

Sufety Specifications
8V-—100/1049 General Requirements for
Electrical Apparatus,
Portable Electrical Appli-
ances for Heating Liguids.
Domestic Electric  Toas-

8V—107/1850
$V—113/1050
ters.
SV--114/1850 Electric Hand Irons.
Under Review Following Comment
Quality Specifieations
Porcelain Insulators and Bushings.
Two Pole and Enl'lﬂﬂnl Pin Plugs and
Socket Oul

Vulcanised Rubber Insulated Cables and
Flexible Cords for Power and

Lighting Purposes.
Safety
Domestic Radio and_Flect tus.

Quality Specifications
“Apparatus Connectors.,

“Insulating Tapes

Lampholders,

Small Domestic Type Lightning Arrestors

Vuleanised Rubber Insulated Cables for
Telecommunication and Signalling

Purposes,

Electric Cernmie Materisl

P.V.C. Moulding Compound for Diclectric
Purposes.

Safety Specifieations
Electrical Heating Pads,
Fractional Horsepower Motors.
Mator Driven Electrical Appliances.

“New Committecs formed during yoar under
review
FPRESIDENT:

Are there any comments?

Mr. C. MULLINS (Electricity Control
Board) :

Mr. Prosident and Gentlemen: As you
are aware, I am repreacnting the Electri-

city Control Board. My Chairman, Dr. do

Villiers, has particularly asked me to see
if it is not possible at this Convention
1o get & te decision on the adoption
of the meler test code. You have had
over twelve months to consider the matter

tion to it in veply. I should like to put
it before your meml no it
it could not be put into practice in, say,
l:’elvﬁ months' time, and incorporated in
the Act

Flexible Cords for Power lnd Lighting

Tssued for Comment
! Batteries. For use motor
hacags: Balaret o ony (oAl

In Course of Preparation

General Specifieations
'Nmnamlslm in E]scmul Enrumring
Elestric
:rd l‘llwc ullﬂihd.el and

Explosion Hazards in Operating Theatres
and Anmth:l.iu Room:

PRESIDENT:
_ Mr. Mullins and Gentlemen; The sub-

+
of meter mechanicians that we felt it was
most desirable the Canvention should dis-
cuss before reaching any conclusion on the
subject of the pwmut:nuan of the meter
test code. Before we come to that, how-
ever, I want to make sure that there is
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o other discussion on the Report that

Mr, van der Walt has given on the South

African Bureau of Standards.

Mr. J. W, SWARDT (S.A. Bureau of
Standards) :

Mr. President: 1 would like to thank
Mr, van der Walt very much for the
Sateisivo seport he has given on the
es of the Bureau, and I feel that
By tod 8 very comprehensively.
There are, however, one or two points
to which T would like to refer in connec-
tion with safety specifications. This is
A subjeet that will no doubt be fully dis-
cussed at a later stage of this Convention,
but at this stage I would like to point out
one or two things that have come to my
notice.

I have from time to time discussed
Various subjects, mainly standards, with
electrical engincers in_various parts of
the world—the Union, and beyond
—and it has occurred to me that engineers
haye various ideas on what standards
are, particularly in relation to such in-
stallations as they have control over. 1am
Particularly thinking of domestic elec:
trical :nmu.um such as electric stoves
and water heaters.

It strikes me that so many of the
tlectrical enginvers do not fully npprccml(-
the value of national standards. If these
engineers would adopt national iumdlnis
in judging the acceptability or satisfactori-
ness of stoves and hot water cylinders,
It would assist the manufacturers no cnd,
and 5o I would like to commend to elec-
trical engineers that they seriously con-

the adoption of safety standards

for these particular units, that is, electric
water cylinder heaters and stoves.

committees who have prepared

these standards are extremely represen-

Iﬂm-ni to the reference to puml-ln
Insulators, it has also occurred to
0 that there is an extremely lnl's'ﬂ
Variety of likes and dislikes amongst the
“Bgineers concerning the shapes and sizes
2nd nlgo the functions of electrie insula-
tors. As you know, South Afriea is now

P

practically the only supplier of porcelain
electrical insulators in this southern con-
tinent. In order to make the issue simple
for the manufacturer, we are very keen
receive as many comments ms We can
from all those who are concerned in the
use of porcelain electrical insulators.
When this document is issued for comment
very shortly, 1 would particularly like to
have your opinions on it.
4 like to refer to the
extremely valuable contributions in dis-
cussion and in other forms that we have
received from your representatives on the
various committees of the Bureau. The
number of commitices is expanding very
rapidly and it is becoming, I think, an
onerous task for your representatives to
partake actively on many of these com-
mittees, It has occurred to me, therefore,
that consideration might be given to a
der representation on the Bureau’s com-
mittees, not only beea the large
number of committees but also because
we feel that the AME.U. is an extremely
important body, and the better the repre-
sentation, the better will be the final
result.
In conclusion, I would like to thank you
again for the wholehearted support you
have always given us in our work.

PRESIDENT:
Is there any further discussion on this

Report? If not, shall we adopt the
Report?
(Agreed.)

COAL SUPPLIES

The next Report is that on
plies, Possibly a little later in the week
furtiar’ nformation on thi mabject Wil
be avalable, but 1 would ke you
acquainted with the position up to dnta.

give his Report; but it is
later in the week Mr.
to give us some further information.

Mr. D. A. BRADLEY (Port Elizabeth):

Mr. President and Gentlemen: Follow.
ing my report to the last Convention
held in Cape Town wlun. jut at that
particular time, the coal she to Power
Stations was very acute, |.'h represen-
tations made by your Asscelation together
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with the individual Municipal Authorities
ful, and resulted in the

Mimister of Economic Affairs appointing
a Commission of Enquiry in regard to Coal
commission consisting

of Mesars, Frye, O.B.E., Professor
I3 Geudﬂmn C R ‘Wilson, A. G. Bosman
and ‘I, §, Fleming, heard evidence given
on behalf of the Akmlatlw\ by M—euu
C. G. Downie, D. J. Hugo, J. C. Fraser,
the Secretary and myucl.f and the serious
plight together with the many problems
associated with inadequate, and irregular
conl supplies to Power Stations were
lhnrﬂngh.ly diseussed during the two and

a half hour session given to us on the
26th September, 1952, The Commission
took evidence in different centres through-
out the Union, and we were able to again
debate the issucs, with emphasis on the
difficulties expmmm in our respective
Undertakings. The “findings" of this Com-
mission luvz been published and no
repetition is necessary here.

Further very serious coal shortages,
affocting Cape Town ta the extent that
mensures were being taken to “cut” all
other supplies than essential services, took
place in July, 1951, and recently Pretoria
was down to a matter of eight hours
coal supply, which is rather alarming when
it is considered that Pretoria is geographi-
cally 50 near to the Witbank Coal Ficlds.
Coal supply is mu a matter of grave
concern and is aece ted with the con-
stant growth of all Undenlkln@

The increase of 3s. 9d., per ton to the
pdc! of coal at the pithead, by the Natal

iated Collieries, will prove embarras-
aLng and may mean alterations to Tariffs
which in town is an increase in “‘cost of
living." (The Transvaal Collieries, so
far as 1 am aware, have not as yet
increased their prices).

A further Committee, to deal with the
tnatter has been appointed by the Minister
of Transport and the llh’lllttr ‘of Economie
Affairs, and consists of one representative
from the S.A. Tlnﬂw-yn‘ the Transvaal
Coal Owners ion, the Natal
‘Associated Onllllﬂn. thn independant coal
purchasers, and Power Stations under the
Chalrmanship of Dr, Francois de Villiers.
This Committee, known as the Cosl Alloca-
tion Committee, met in Johannesburg on
the 10th April, 1052, and after much
discussion regarding coal supplies general-

28

Ly, it waa daclded to held 4 further miset-
ing on the 18th Aprl
i e e numln:{td‘ by
the tad Executive of South Africa,
to represent Power Stations, and he along
with Mr. R. W. Kane attended the Mect-
ing on the 10th April at Railway Head-
quarters, Johannesburg.
A further report will be submitted to
the Convention by Mr. Downie and Mr.
Kane.

PRESIDENT:
Thank you Mr. Bradley. Would you
care to add to those remarks, Mr. Kane?

Mr. R. W. KANE (Johannesburg):

Mr. President and Gentlemen: | was
not present at the meeting mentioned in
Mr. Bradley's Report. Mr. Downie of
Cape Town was there. He wrote to in-

ed to make that point clear
before giving this Report on the Coal
Allocation Committee. The Committee
met on three occasions. Mr. Downie was
present at the first mecting (the ome 1
have just mentioned) and I attended the
two subsequent meetings. The most
recent meeting was last Friday, but I
cauld not wait until its mnuusiun as 1
had to leave for Rhodesi rms of
reference. soeméd 1o be sl.ru:lly imited
to supplies to the railway and power
stations, and all the mdxuuuu are that
these concerns have been assured 100 per
eent requirements. Mr, Downic makes the
point in his letter to Mr. Bradley, and
further suggests that it may be advisable
for those members the AMEU.
affected to submit particulars of stock and
receipts of conl through their represen-
tatives and to give a record of the time
taken an shipments between pithead and
power station. The Impression gained at
two meetings attended fs that there

should be no major dificulty in the allo-
cation of power stations’ requirements, and
possibly the terms of reference of this
Committee may be widened at some future
!:;:\:dr T wl;uld suggest, however, that,

rom the quantity cf

bgpdm—hD:w eque lh% Mﬂ S
striet check on the qunli and nature of
the coal received and inf t{nn your repre-
sentatives accordingly. When Mr. Bradley
refers to any further information, it really
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deals with the issue of minutes from this
Government Committee. At its last meet-
ing, the Secretary of the Committee was
asked to ensure that minutes were avail-
able within & week of the Committes meet-
ing, instead of having them at subsequent
meetings. This morning T sent a wire to
Johannesburg on the off chance of these
minutes being available and sent up here
before the Convention closes, so that we
might have the latest information.

PRESIDENT:
Would anyone like to add anything to
ese comments on coal supplies?

Mr, G. J. MULLER (Bloemfontein) :
Mr. President and Gentlemen: This year
I have no personal complaint ahout my
winter stock, but I might add, further to
what Mr. Bradley ssid, that the price of
our coal is the same irrespective of calo-
rific value, which seems to be rather o
feature, because one would image
it would have the tendency to encourage
pesple to go for the higher calorific values.
One wonders why it should have been
fixed in that manner.

On leaving for the Convention 1 received
& circular on the subject of the provision
of erushing plant at power stations.
been worrying me, for I feel that as
Chgincers we are gradus being condi-
tioned to accepting the idea that a erush-
ing plant is part and parcel of s power
Station’s equipment. I strongly maintain
that it is not. Crushing coal on the site
i85 a very ex
leries can do it ever so much better than
We can; they have the proper facilities
for it. In addition, the truck position
will not be improved by carting the larger
Coals to your stations and ¢ them
there, i
discouy

what we buy, and not be burdencd
an additional cost on an already high

PRESIDENT:
We will continue the discussion on coal
Supplies towards the end of the Comven-

tion, by which time Mr, Kane may have
some additional information for us.

I have already announced the names of
the Engineers elected to the Executive
and it follows from the constitution that
Councillors of their towns are also auto-
matically members of the Executive, and

/e shall expect those members who
have been clected to attend the Executive
meeting, together with their Councillors,
at 830 to-morrow morning. Councillors
from the towns of the President and the
Vice-President are also automatically
Executive members.

re are iwo items that we have by
passed in the list of Reports, because we
are not quite ready to deal with them.
. namely, the Registration of Electrical
Wiring Contractors, for which a sub-
committee has to meet first, and the
Safety Precautions Committee, for which
a further sub-committee will meet. In
this latter connection, I would like to

after the close of the Wednesday session
in order to discuss the promulgation of
the Electrical Wiring Regulation. The
gentlemen in question are: Mr. Muller,
. Kinsman, Mr. Downey, Mr. Ivey (re-
presenting Mr. C. G. Downie), Mr. Kane
representing Mr. J. C. Fraser); and in
addition we should very much appreciate
it if Mr. Perrow, the Chairman of the
Safety Precautions Committee, and Mr.
Mitchell of Salisbury would also attend.
That completes our business for today,
Gentlement. We will now adjourn, and
re-assemble at 8.30 tomorrow morning.

(Convention adjourned for tea at 3.30
pm., followed by the taking of the official
photograph.)

SECOND DAY
TUESDAY, 6th MAY, 1952
METER TEST CODE

a considerable time. Some discussion of
this subject has taken place during the
last few years in Executive meetings, and
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it has been decided that we would first
acquaint you with and permit you your-
selves to discuss the problems that are
asgociated with the enforcement of the
meter test code, and then proceed to the
question whether we would pass a reso-
lution urging that the test code should be
promulgated at an early date. I would
like to ask Mr. van der Walt, therefore,
to open the discussion eoncerning t
problems which Municipalities will have to
face when the meter test code has been
promulgated.

Mr. J. L. VAN DER WALT (Krugers-
darp) :

Mr, President and Gentlemen: As the
President said, the meter test code has
been under discussion for a number of
years. At various Conventions we have
passed resolutions approving the promul-
gation of a meter test code, and I do
not intend that my remarks this morning
should act as a brake; I just want to
draw attention to the difficultics we shall
have to face s far s the labour position
is concerned, But that is not a diffieulty
experienced in this direction alone; the
labour problem is quite general today.
The point I want to throw open for dis-
cussion is the training of the meter
mechanician

First of all, we find that the meter
mechanician is described in various ways
throughout the country, so that when
ndvertising a vacancy one is at o loss to
know how best to describe it. I may, for
imstance, call him a meter mechanician.
My neighbour may call him a meter
technician; somebody else will call him &
meter tester, an instrument maker or o

the prospective applicant will know what
That is the first point.

one youngster in my un g, whom
we have trained in that trade and whom
we calied an apprentice meter mec 2
we have had to draw up a master and

servant agreement with him. Fortunately,
this youngster turned out to be the right
type, very studious, and did well; but he
has left us now, and since then we have

unsuccessful in getting youths inter-
ested in this trade. On various occasions
we have called for applications, had some-
body interested, appointed him, and then
after a period of three months the
youngster has said that he was definitely
not interested in the trade, because his
fellow youngsters get their papers after
completing five years' apprenticeship; they
aro then clectricians, and he would like
to hecome one too. Nothing can persuade
them that there is a future in this trade,
bez mind the promulgation of the
meter test code. I feel that some
uniform designation should be devised for
this trade and also that some method of
training should be laid down for these
{;ﬂ;{ﬂ making the trade attractive to

At a later stage during this Convention
you will be to vote on a resclution
on the meter test code. I think we must
take it for granted that some day the
meter test code is going to be promul-

ise means of making it more attrac-
tive to him. ne way would be to
incrense the fleld of his activities, so that
he may have to deal, not only with meter
testing, but with testing in general, fault
finding, protective equipment, ete.; in other
words, should he be a meter mechanician
or a junior test engincer, or what would
you have?

The third point is that, considering the
daily routine mature of meter testing, in
order to face up to the labour difficulties,
it might be to strongly con-
sider employing wnskilled fabour on that
side of the work. Overseas, the routine

bearing in mind the promulgution of the

meter test code, I think this s

be given consideration. e
If we can hear the views of other mem-

bers on this question, I think it will be

1o our benefit,
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PRESIDENT:
The question is now open for discussion

Mr. E. L. SMITH (Boksburg) :

Mr. President, Ladies and Gentlemen:
Mr, van der Walt has covered most of
the remarks that I would have put with
regard to the meter test code. I do really
feel that we should take time to see how
it goes before taking a decision on it.

One question 1 would like to ask the
Bureau of Standards concerns the levying
of a charge for every meter tested. I
helieve it is their intention, when the code
is promulgated, to levy a charge in the
neighbourhood of 1s. 6d. for every meter
Boing out of the testing station with the
Bureau seal of approval, If this is the
case, I feel that it is an exorbitant charge,
Whlw will greatly increase the cost

repair and testing. I think this
Ilp:el should be seriously considered.

Then with regard to whether a mecha-
nician or meter tester or test electrician
should be employed in these various under-
takings, T fecl that depends on the size of
the undertaking. In very large under-
takings naturally they can train meter
mechanicians, but with smaller stations
the general tendency will be to incorporate

®eneral test work with meter testing,
that is, the testing of appliances, of trans-
formers, relays and all general test work.
ly speaking. there is not !\smdent

Scope for meter mechanicians,
the station would prohably be in the
charge of a test electrician instead of a
mechanician. that in order to
down the cost of meter testing and
TeDairs to a minimum, gifls should be
Used for the cleaning of meters. and T
intend at my own station, if nossible
: {ry that out, leaving the testing of
ieters generally and repair work to the

electrivian

A.mebu point is that the Bureau of
Standards, when certifving a station. re-
fGulre certnin apparatus. One of the
articles Inid down s n standard t*!wv‘](
Now. for the information of memhers
I would like to state that the O

rv sends ont a heat siemal every
Nhntn during the 24 hours of the day

ington. This beat signal is primarily for
the use of ships at sea, but an ordinary
commereial receiver would take the place
of a standard clock in a test room, and
the timing is very much more mccurate
than a standard clock. That information
may be very useful to all test stations
throughout the Union, because they can
tune in to this beat signal on six metres
and check their stop watches from it
You will find that very useful indeed. I
have @ letter from the Astrologer of the
Union Observatory to that effect.

PRESIDENT
Are there any other contributions to the
discussion ?

Mr. G. WILLIAMS (S.AR.):

Mr. President and Gentlemen:
not want to weary you with my viewa on
the meter test code, but T would like
to say, for the information of delegates,
that we have run a central laboratory
for the repair, testing and checking of
meters for many years with great success.
The system has been developed over the
years and is working admirably. Generally
speaking, we divide the work into two
eategories: the repair of damaged meters,
the renewal of jewels, and so on, which
normelly our mechanicians do.
fortunate, like the Post Office, in having
a mechanicians’ shop for telephone and
telegraph work and communications;
therefore the actual labour put inte the
general repair a! tha instrument passes
through that sh

On the qundon of testing, we send
them into the laboratory, where it is cus-.
tomary to emNoy test assistants and
Inhoratory assistants .. we differentiate,
the technical q\m“ﬂmdﬂnu for each being
different. Generall sneaking, we take an

I do

one, and then
go right up to senior test wx:um'y

assistant. These people do not only do
meters; that s only of their job;
they actually do tests on relays, nuwuu:
sub-stations, test gear, and so s
a wide field. and e ummﬁﬁun to na in
is keen. They observe laboratary honrs,
which are better than workshop hours,
and the in_coneenial and in good
surroundings, and whilst todav there is
a genernl shortage of staff and & lack of
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suitable applicants, that is common. If
any of the delegates would eare to come
and visit us at Langlaagte, where our
test laboratory is loeated, we shall be able
to give you a lot of useful information on
the labour and the equipment side, and on
the testing side gencrally. I give you an
open invitation to come along.

PRESIDENT:
Is there any further discussion on the
problems assoclated with meter testing?

Mr. R. W. KANE (Johannesburg):
As I see it, Mr. President, the main
problem is not so much that of control-
ling officials but the sort of artisan trained
employee and, shall we say, the operative
type of employee—the mechanician who
does the repairs generally and, shall we
say, the tester. I think we have got to
bear in mind, though, that there are cér-
tainly some large undertakings, but the
bulk of the undertakings are not so large
as to be in a position to train anybody in
any definite trade. As Mr. van der Walt
‘mentioned, the real problem is the ques-
itable personnel, Maybe the

right approach would be to the various

in coming to a decigion in putting it into
effeet. I quite appreciate Mr. van der
Walt's remarks with regard to the diffi-
culty in training people, but I think it
could be overcome, as my friend Mr. Kane
has just said, by including it in the train-
ing of apprentices. Let them take part
in meter testing and also in repairs of
meters. T consider it should be part of
their training, and I think the whole
matter hinges oh the size of the under-
taking. We cannot lny down any hard
and fast rule that every undertaking has
to have a meter mechanician. Many of
the smaller undertakings could not pos-
sibly afford to keep a man just for that
type of work at o high rate of pay,
and, as far as we are cncerned in Fast
London, we have eleetricians who have
a fiair for that particular class of work—
fine work—and those men are put on
meter repair. In regard to metor testing,
this is done by semi-skilled men, and also
in the course of the training of appren-
tices they do a certain amount of meter
testing and repair. I think that would
be one of the solutions so far as the small
and medium undertakings are concerned
and then, as the undertakings grow,, they

P ar
perhaps the Labour Department, to con-
sider giving a supply authority electrician
training in meter repairing as part of his
general training. Then, of course, you
have to cansider the testing, and I fully
agree there may be trouble here with the
Unions—we have had it in Johannesburg
in our attempts to introduce anything like
this, It is surprising how fine a line ik
drawn between  repair and a test, in that
if they change the glass on a meter and
have to use o tool then they expect the
artisan’s rate of pay. I think the real
solution is to inelude this generally for
the run of undertakings in the training
of electricians, and later on you will find
that some peaple are more suited to sub-
station work or more suited to overhead
mains work, and that quite a few will
be happy in the meter work
Mr. A. FODEN (East London):

As many members of the Convention
know, Mr. President, this matter has
our minds for many years. and

1 think we should not waste any more time

7}

can start branching out and have meter
They

and

could combine the two jobs, meter repair-
ing and the mainténance and testing of
relays, protective devices and so on. T
think that if & trade was created in which
apprentices are to be:meter mechanicians

b,
and we would never get ll‘lﬂmﬁ(zlhh
come along to that trade, because they
would consider there would be no future
for them. I think the best solution is
to utilize electricians who have a flair for
the repair of meters,
when there is no meter repairing to be
done (which must very often occur in the
small undertakings) they can go on to
ot work; and ns far as meter testing
is concerned, that can be done semi-
skilled men, and T do not think there wil
be any objection from the trade unions
in g0 far as that is concerned. Meter
repairing is another matter which T repeat
could be done in the small and medium
undertakings by electriclans who have
flair for that particular class of work.

With regard to the use of female labour
on meter testing and quite apart from
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meter ropairing, it might be very expen-
sive for small or medium undertakings
if they introduced female labour, because
they would immediately have to provide
accommodation for female labour in terms
of the Factories Act—n very costly job—
and this may militate against the intro-
duction of the meter test code. I would
strongly suggest that at this stage female
labour should not be employed in small
and medium undertakings. Let the test-
ing being done by semi-skilled men.

Mr. G, J MULLER (Bloemfontein) :

Mr. sident: As you know I have
always hem rather strongly in favour
of the promulgation of the meter test
code., I must say that I had not heard
of the question of o 1s, 6d. levy. It would
obviously, if imposed, a fairly heavy
additional burden’on the wimle cost of
Meter testing. I was wondering whether

. Downey, who las very close associa-
Hons with the Standards Bureau, would
be in a position to inform us further on
this subject, in the absence of Mr. Swardt.

PRESTDENT :
Mr. van der Walt may be able to help
us,

Mr. J. L. VAN DER WALT (Krugers-
ﬂnl’p)

President_and Gentlemen: T think
lhe levy of 15. 6d. was mentioned at the
Bast London Convention, but that will not

spplled,  There will certaily be a
fee charged by Bureau, according to
e e oo
It will not be 1s. 6d. When my undertak-
h‘l applied for a cortificate, the figure

O Bd. per meter was mentioned in the
Ytter, but I understand now that there
"- cee legal difficulties involved as far
hmng d the charge is concerned.
er, y discussions with the
Bumui fress It oo be taken for franted

hat it wil definitely mot be 1s 6d. It
May even be lower than 9d. That is the
fes for the Bureau of Standards checking
Your test station. They will be entitled
come in af any time and any meters
that have been tested and sealed by your
, Undertaking will be checked to sce that
?,.Wanmmmymg-lmuwm. There
Mo final figure yet.

é’
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Mr. G. J. MULLER (Bloemfontein) :

Is this levy, whether 1d. or 9d., to be
levied on every single meter tested by
your undertaking, or is it a levy on meters
tosted occasionslly by the Bureau when
they call to echeck up?

Mr. J. L. VAN DER WALT (Krugers-
dorpy:

As I understand it now it will be a levy
on every meter that goes out of your test
station. T am sorry Mr. Swardt is mot
here at the moment to tell us
Mr. C. MULLINS (Electrieity Control
Board) :

Originally it was intended, as far as I
remember, when the code was drawn up,
that & levy would be made, but since then
T have been led to understand that there
will be practically no levy as far as "per
meter” goes. There mlgm be n nmall
charge where a Burea
down to various mmump-hue- to mita 8
check. As you know, the original iden
was that a Bureau officer would be there
to see every test actually made, but that
has been proved to be impossible. That
was very strongly taken up by the Board,
but it was rather difficult to make a
mallmunndmat-mnhmluthz
code was pramul However, 1 ean
assure you that it :-Jurge is mnde it will
be & very, very infinitesimal on
Mr. A. H. DURR (SA. Bureau of
Standards) :

Sinee it was decided that undertakings
would have their own testing stations and
that_all meters would not be fested. at
the Bureau, it would not be right for us
to charge & levy per meter, but it would
be necessary for the Bureau to send
offielals around to these testing stations
to check the method of testing and the
installation at the station, which would
involve the Bureau in a lot of money and
exponse. 1 think it is the iden, therefore,
to charge a fee to cover these expenses,
without any profit to the Bureau; in other
words, the charge will be on a cost basis,
without_any profit, to cover the expenses
of tho Bureau.

Mr. R. W. KANE (Johannesburg)
Could Mr. Durr tell us what he means by
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these tests? Will it be an initial test, or
will the tests be periodical?

Mr. A, H. DURR:

Visits to the testing stations and regu-
lar inspections, It has mot boen wnr)(ed
out whether it will be once a year
once every six months. It will depend nn

e cost of the inspections and how it
compares with the fees the Bureau would
get from the

OF SOUTHERN AFRICA

their calibration, and 1 wonder whether
they eould l!sn bear some of the charges
on their si

Mr. A. H. DURR:

As regards water meters, there does not
as yet exist a code for water meters,
but if it is felt that such a code should
be prepared, I am sure the Bureau would
be only teo willing to do it.

PRESIDENT:
18 there any other general discussion on
the problems associated with testing?

Mr. D. A. BRADLEY (Port Elizabeth) :
1 should like to know whether the Part
Elizabeth City Council would be ‘obliged
to pay all the expenses concerned with
the visit of a Bureau representafive com-
ing two or four times & year.

Mr, A. H. DURR:

X & pot think so. The charges will
b rais a uniform basis, depending
on the e ot Hh.atation. th be inspected
and it will not be an individual charge,
because, abviously, going to one place will
be more expensive than going to another.

Mr. E. L. SMITH (Boksburg):
l think before we take a decision on
matter, we should have a clear-cut
laml- from the Bureau stating their policy
with regard to the meter test code, other-
wise we may find ourselves landed with
heavy charges; so I propose that we defer
!hla until next year.

Mr. A. F. TURNBULL (Vereeniging) :

1 second that pmpoul We cannot tnke
& decision until we know exactly where
wo stand. .

Mr. F. P, W. HALL (Somerset West):
It appears to me that the electrical
profession is being penalized In having to
pay the testing charges for electricity
meters, and I was wondering whether the
Bureau could let us know whether the

across some e
no adjustments or any means of altering

I pemltted Mr, Durr to answer that in
the general interest, but in fact the mat-
ter does not concern us at all. I would
remind you that, as far as the costs of
meter testing are concerned, T would not
be far wrong in saying that 85 per cent
of the errors which crop up In meters are
io the benefit of the consumer and not of
the supplying muthority. It is probsbly
The sooner

about, the sooner will revénues of supply
undertakings  become a  little more
buoyant.

1 have a proposition, which has been
duly seeonded, that the matter be deferred
until next year. Is there any further
diseussion on the matter?

Councillor SCHLAPO (Roodepoort) :

1 believe, Mr, President, that the Asso.
ciation has discussed this matter for quite
a number of years. We first have to
decide what are the benefits and, in doing
80, we muat look at the benefits on each
side: the supplier’s side and the con-
sumer’s side. As a layman, it seems to
me that the master meter is the one to
check, bocause if that is in order there
will be no difficulty of the other meters
you test being out of order. That is one
point. Then there is Mr. van der Walt's
point about aporenticeship. T fully agree
with him that something has to be done.
We must get our technical collores to
train these youngsters. Tt is a calling. the
same as anything else. There are youn,
sters who take up the watch-making
trade, and repairing and testing meters
is similar to that. The meter tester and
repairer in our Munlrlp-lirr saves us a
lot of money. Meters that would ordi-
narily have to be thrown away as usele
have been repaired. Tn regard to the
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cxpense of Bureau representatives, we
muzt remember that an inspector will not

rip just to Cape Town; he will
thlmmly visit all the other eentres on
the way. That will reduce the cost con-
siderably. Finally, 1 suggest that the
sooner we get on with the pmmul;nunn
GF thn code b batter Tt il
everyone,

Mr. G. J. MULLER (Bloemfontein) :

I feel that for onee we should have the
cournge to deeide what we want to do
and what we do mot want to do. We
have been putting this off for & number
of years—since 1948 at least—and 1 do
not think it is to our credit that it takes
us four years to make up our minds on
any subject. As far as inspections are
concerned, I do not see why the Bureau
should find it mecessary to make quarterly
or even six-monthly inspections. Boiler
Inspections are done annually, and they
Involve a senior official and usually take
the best part of a day, yet the charge is
very moderate. If the charges for meter
testing were more or less on the basis
€ommon to boiler inspections, I for one
would see nothing to be afraid of there
If the levy falls away and the charge is
Made on an inspertion basis. I cannot see
that we have anything to worry about.

Mr. A, H. DURR:

In answer to a previous question as
to whether the Bureau wowld centralize
Operations in Pretoria as far as insvection
18 concerned, the idea is that we shall
have depots all over the Union at the
bigger centres; in other words. the insnee-
tor will not be confined to an area round

oria. There will be more than one
insneetor  distributed throughout ,the
Country,

Mr. A, FODEN (Fast London):

When this subject was first raised it
Was never envisaged that there would be

T consider it is part
and I do not think there
charge. Many of our

35

Councils have been committed to heavy
capital expenditure to equip testing
stations, never thinking for a second that
they would have a charge levied by
Bureau officials coming to inspect those
stations,  Therefore I move that
nccept the meter test code, providing
there is no charge for the inspection of
our meter testing stations, because we do
not know how frequently officials will
come down, and the electricity undertak-
ings may be faced with very heavy
charges which were not envisaged earlier.
Mr. C. MULLINS (Electricity Contrel
Board):

Whatever charge is made,
infinitesimal.

it will be

Mr. J. C. DOWNEY (Springs):

As a member of the original committee
on the meter test code, I can say that
it was understcod that a small charge
would be made for the inspection of meters,
That is unavoidable, The Bureau have
terrific expenses in dealing with specifi-
cations, and I do know that the Govern-
ment has asked them to curtail expense
as much as they possibly ean. T think
we all appreciate that the Burcau hu
done wonderful work on our behalf an
on behalf of consumers, therefore we muul
al charge for its
It would make no
difference to my undertaking if the code
were made compulsory, for we have been
carrying out the code for s number of
years. We have our staff culties and
they will remain with us, hllt the difficul-
ties in the test department are no greater
than they are elsewhere. We accept the
charges. Our standards have hun cerd
fied from time to time in the last few
years. The Bureau, we must agree, is
rendering excellent service to us nll. and
1 think we must accept whatever nominal
charge is made for the service it renders
to us and to our consumers, upm:ially
bnnring in mlm‘]. that the charge will
quite

PRESIDENT:
1Is there a seconder for the amendment?

Mr. J. E. MITCHELL (Salisbury) :
I was wondering whether 1 could second
Mr. Foden's amendment if he would be
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prepared to vary it slightly. As it seems.

impossible to find out what the charge is
going to be and ecxactly where overy
undertaking will stand, would he vary his
smendment (o sy that, provided the
chargo ralsed by the SABS. is such that
the Exeeutive could Acmpt it the Exscu-
tive be empowered to do so. Would
aceept that?

Mr. A. FODEN:

I am quite prepared to alter my amend-
ment along those lines. T can unaensLlnd
that there are heavy expemses, as

wney has explained, and I think m
could safely leave the question to the
Executive.

PRESIDENT:
We now have the proposition, moved by

Mr Foden and seconded by Mr. Mitchell,
we recommend the promulgation of

llm code provided that any charg

Bureau may desire to levy shall be such

as m acceptable by the Executive Com-
tee as reasonable. May I take a vote

on !hsi

Mr. J. E. P, Uys (Town Clerk, Alberten):

Mnr. die President, Dames en Here: Ek
is 'n leek op die gebied van elektrisiteit,
en spreek onder korreksie.

‘Wat betref 'n bevoegde naam vir die
vak, rloen ek graag aan die hand, dat die
saak ver word na die Vertalers Ver-
Enlslﬂs. Johmnashurg‘ wat in noug same-
werking met die Universiteit sanm werk, in
verband met die saak.

“Meter Test Code.”

Wx Lnuzung doeleindes, sal ek graag
waarom die elektriese meter af-
nunder]lk behandel word deur die S.A.
Buro vir Standaarde, en afsonderlilc be-
spreek op die Kongres, aangesien die
elektriese meter nie so nadelig is vir 'n
plaaslike bestuur nie, van ‘n finansiéle
oogpunt beskon ns 'n_water meter nie.
Afgaksels word gewoonlik in die waterpyp
vorm en d gewoonlik in die ratte en
die meter loop sl stadiger totdat dit staan,
in ander woorde, die verbruiker baat uit
die verliese van 'n plaaslike bestuur, tot

'n aansienlike mate.

In die geval van elektriese meters, is
die posisie, dat hulle gewoonlik vinnig Is

tot die mate van 2 persent ten voordele
van die plaaslike bestuur, in ander woorde,
die Raad trek voordeel uit die verliese van
die belastingbetalers wat gering is.

Dan is daar ook nog die meters van die
suigwaens, Alhoewel al die meters onder
verskillende hoofde en departemente sor-
teer, is ek van sienswyse dat dit munisi-
p:le mgﬂnnthndg i.l waL sorteer onder
clektriese en stad jeurs. In som-
mige plaaslike beaulra is d]! poste geskei,
maar in ander nie, en ek het gevoel dat
die saak as 'n geheel behandel moes word
in plans van stuksgewyse.

PRESIDENT:

If electricity meters are handled in this
way, I expect water meters will follow as
& natural consequence, but that is no
mater for us. Tt will be for another body.
to deal with that situation. We are con-

you to vote on that matter only.
Is there any other discussion”

Mr. E. L. SMITH (Boksburg) :

In regard to the last proposition, I think
it is rather dangerous to let the Executive
deal with such a matier. They may accept
thing which is not acceptable to the
majority of members here. We have to
protect our Councils, We may find our-
selves saddled, if we are na: mmtul with
charges we are not prepas o meet. I
feel that such a decision -hmud rest with
the body of Engineers here and not with
the Executive,

Mr. A, F. TURNBULL (Vereeniging) :

1 fully support the idea of o meter test
code, but T do feel that we have to be
cautious, as we have no definite informa-
tion yet on the question of levying a
charge, The only reason I seconded-the
proposal was so that we could have a
full report on all the implications before
taking a decision. I feel personally that
I cannot take a decision witboul knowing
what it is T am’deciding.

Mr. A. H. DURR (S.ABS.):

Mr. Swardt is dealing with this question
at the Bureau and I daresay he will be
able to give us the information we want
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as to the levying of charges. Perhaps the
matter could be stood over until he
arrives.

PRESIDENT:

T think we might wait until Mr. Swardt
is here and is able to give us the facts
we want and answer the questions raised.
Therefore I will not ask for u vote on
it at this stage. Perhaps Mr. Swardt will
be able to clear matters up after the tea
interval

(Adjourned from 1030 to 1100 nm.)

PRESIDENT:

Before resuming with our business,
have to inform you that our old o
Mr. Rettie is unfortunately at the moment
in a nursing home in Johannesburg. It
is felt that he would appreciate n word
Tom us, so with your agreement T will
haye a message sent to him wishing him
& speedy recovery,

(Agreed.)

When we adjourned we were still deal-

With the meter test code. Mr. Swardt
I8 now with us and will ba able to clear
ﬁm  Tatter up. Before 1 ask him to do
are there any other views on this
'mm!
Mr. P, L. VERGOTTINT (Brakpan):
Mr. President and Gentlemen: The
tes to this convention cannot take
docisions that will bind their respective
Councils, The meter teating code can,
bowever, be accepted in p!‘inrlp]e Hmng
done that, the South African Burea:
Standards’ should. eifcalarize. all Mapick
Mim, with & complete scheme showing

i dotail what the financial implications
will o an also make
'ﬂlmlwu o et uniformity and then

will be in a position to
“'-h a du:mun.

PRESIDENT:
I think T should explain here thal
tion accepted the meter test code
llﬂm.-lple in 1048, so that that part of
h t has already been done. Action taken
Y this Om\lmw does mot bring the
"'m':r test code automatically into force.

t this

UNDERTAKINGS. OF SOUTH)

N AFRICA

the matter, because they do wish to co-
operate as far as possible. I do mot
think any vote taken here could possibly
be held as binding any Council in those
cireumstances, All that may be suggested
is @ resolution saying that we are prepared
for the Control Board to promulgate this
legislation. That, as I say, is something
they bave the right to do, with or without
our consent, but up to now they have
sought our co-operation in the matter,

Mr. Swardt s nm and we can now
hear what he has to say,

Mr. J. W. EWARDT (Bureau of Stand-
ards):

Mr. President: First of all my I apolo-
gise for my absence this morning, How-
ever, I am glad that the matter was left
open, 5o that the issue could be satis-
factorily clarified.

The meter test code, when it was first
intreduced into discussion at these Con-
ventions, was based on a comprehensive
scheme of testing throughout the country,
as centralized stations and there was a
control or supervision schems as part
and parcel of it

ng stations have to a |-rga
extent fizzied out, as it appears

since many of the loesl illthol']tlei M\m
arranged to test their own meters. In
doing 50, for their own reasons, they will
]vmblhly find that the testing of meters
may be more expensive, but that is their
own affair.

The adoption of the meter
something which need not nacuamly h
associated with the Bureau of Standards
administering that code or charging n
fee for it. I think this Convention d
understand quite clearly that the adoption
of the meter code and the luction
of it as such by the Electricity Control

The crux of it is that
it must be correct to plus or minus 23
per cent and meters should be pcmdwuny
re-calibrated, every four years,
Electricity Control Board Lnlmdnne um
that is one issue.

Now, coming to the administration of
the code, if it is felt that supervision
should be nnrlerhhl for the Electrieity
Control Board by the Bureau, only then
‘would the Bumu come into it nd thai: 18



ASSOCIATION OF MUNICIPAL ELECTRICTTY UNDERTAKINGS OF SOUTHERN AFRICA

why at the last Conference I indicated
that that aspeet was n matter between the
Electricity Contral Board and yourselves.
However, as this matter now stands, it
appears that this Convention would like
a clear-cut picture of that side of the

story.

1 'would like to suggest that the meter
code could be adopted without the Bureau
figuring in it as inspectors at the first
stage. Where there is  test-station which
tests for neighbouring authorities who are
supplying electrieity but have no facilities
for testing their own metcrs, that test
station would be free to test and certify
moters in accordance with the code.

Now, as & second stage, if it in desired
that such testing and certification should
bo under the supervision of the Burean,
then that testing station can apply 1o
the Council of the Bureau for a Bureau
seal with which each meter is sealed
after testing, Such sealed meters will
b subject to random inspection and
retesting by the Bureau beford they leave
the test-station, For the use of the
Bureau seal and the periodic eheck-teating
and inspection, the Burea must get
fee to recover its expenses. In this volun-
tary scheme you will see the complote
similarity with the S.A.BS. mark for
complying  With standard

ons,

If the Electricity Control Board pro-
mulgates the meter code and in addition
stipulates that the Bureau must recover
ts expenses for the inspection services
by Bome means such as & levy per tested
meter, as has previously been suggested.
What the fee will be has not ¥et been
finalized.

Thoso are the main features that I
wanted to clarify. One other poine I
might make is that we have been getting
comments on the meter code from various
loeal authoritics, and we would be very
much obliged if we could have all the
comments you think sho taken
into consideration in revising the code,
which we anticipato in the near future.
The sooner we can get these comments
the sooner it can be tackled again.

Mr. C. R. HALLE (Pietermaritsburg);

Mr. President and Gentlemen® I think
this whole thing has got slightly out of
hand through the introduction into the
subjoct of the Buresu of Standards.

38

Originally the idea was that we sell units
and that the units sold should bear some
relationship to meter readings, and
in some instances I do not think that was
so where people were equipped with &
100 watt lamp and a wrist watch as their
meter test equipment. It then developed
from that into the sort of thing mentioned
by Mr, Smith, where we were going to
introduce everything from an electron
microscope to ‘a horoscope. We want
to bring matters back to common sense,
and what Mr. Swardt has said does level
the whole thing up. There is nothing
fundamentally wrong with this idea of
the meter test code, and provided we
are not going to be penalized for having
put in an expensive test room (we in
Pietermaritzburg have spent between
£4,000 and £5,000 on this) by having to
pay a levy of 1s. 9d. for every meter we
test correctly, it will no doubt be of
general benefit, 1 think a consumer should
have the right, when he has disputed
the reading, to have the meter tested
either by the Standards Bureau or by
any meter testing equipment passed by
the Bureau, in which case n special test
fee should be made, 1 also think that any
undertakings that do not conform to the
general specifications should be penalized

some way for not deing so. I think
that if we pass a resolution here it
should be merely that in principle we
agree with the promulgation of the code,
and that the matter of charges should
b throughly investigated so that the
people who do the thing properly are
not penalized for so doing.

PRESIDENT:

1 think the substance of Mr. Hallé’
remarks was that any resolution passed
this morning should refer only to the
introduction of the meter test code, which

51 ‘or ocon-
sideration, that should be dealt with in
a separate manner altogether possibly at
some subsequent meeting of the Con-
vention. T gather that is the ‘position.

Now, I have had a proposition that
we postpone consideration of the matter
for another year.. Then T had an amend-

to, subject to the Executive
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vetting the charges to be made. Perhaps
Mr. Foden will agree that, after hearing
Mr. Swardt and Mr. Hallé, his amendment
does not quite fit the position now?
Mr. FODEN (East London):

Yes, with the agreement of my seconder,
1 will withdraw my emendment, as the
matter is now clarified.

Mr. A. F. TURNBULL:
1 agree,
PRESIDENT:

In view of all the discussion that has
taken place on this matter this morning,
I think it would be wise to give you yet
another opportunity to talk it over
amongst yourselves befare we take u vote.
It will therefore, with your agreement,
remain on the agenda for decision later
on in the Convention.

(Agreed.)

RUPTURING CAPACITY OF SWITCH-
GEAR AND THE EVALUATION OF
SHORT CIRCUIT CURRENTS IN AN

AC. SYSTEM
By
E. L. BUCHANAN, Nat. Eng. Dip. (Hons.),
AM(SA)LEE, AM (SA)LMechE.,
AMLCert.E.

Town Electrical Engincer, Louis Trichards

It is now my pleasure to introduce to
¥ou Mr. E. L. Buchanan, who is to give
the abovementioned paper, and 1 think
that those of you who have had an oppor-
tunity to examine his paper will agree

With me that he has prepared something
Which will be of considerable value to
Our proceedings.

o INTRODUCTION
hen this paper was first contemplated
it was is to provide a much wider
'n% more detailed ﬂia:ussl;:n on the subject,
it ol

du:g‘uluzmaul?tde detail would have ta be
o B r to avoid becoming too

In serting out the contents of the abridged
AR RN

points of interest i
of this nature, where the subject 13

ey Trfdm e g
at ¢
o€ condensation fills ane a

£

§H

i
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The Author desies to record his thanks
and appreciation to the switch gear manu-
facturers. who placed &t his disposal so
much of the data forming the basis of this

paper.

Further indebtedness is acknowledged
to Mr. J. §, Clinton whose suggestions were
helpful in producing a balanced
paper, Mr. A. S, Leith for hinu:‘sixra%\-e
in procuring on importantoscillographic
record, Mr. C. J. Close and Mr. P. Foley
for proof reading and checking.

SHORT CIRCUIT TESTING

It is not 50 may years ago that the term
rupturing capacity claimed very lirtle atten-
tion in so far as small consumers were
cﬁz&c:’mhd‘ and “t'lw‘ then, when uﬂenﬁog
ta this was given, the rating assigned to suc
e i, b, ot
designer of such equipment. Much there-
fore depended upon the skill of the
designer and how much experience he had
gained on the performance of similar gear
in actual service.

The researches of the ER.A. laid down
certain empirical formulae but there was
never much authority on which such
empirical formulae could be established,
and much could therefore be considered
us guesswork. .

The desire for more accurate information,
spurred on ne doubt by frequent failures,
as well as the rapid development of ever
larger power plant, made it necessary to
pravide means of mil switch-gear and
other equipment under all possible service
conditions so that precise scientific records
of the pheenomena associated with such
apparatus under tests could be made.

Today, with 6 test plants In the United

the ny
ot ) Gt Pt
‘Similar test plants-exist in. America and
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TYPICAL MODERN TEST PLANT

The main equipment of the modern
Testing Station may be considered as
nnnsi.sr‘mg of the following:—

. Main Generator: to give 2,000,000
kVA at 6:6/11kV based on the symmetrical
current in the first half cycle. This
machine is generally a ma pele cylindrical
rotor type, running at 3, r.p.am, and
driven by & slipring motor of 1,200 b.h.p.
The rotor, a solid steel furgms DYDvlded
with heavy damper windings, is designed
to withstand large short circuit torques.
Special features included in the stator
design are such 0s to secure minimum
resistance at maximum short circuit output.

Mounted on top of the generator are
fans driven by 36 b.h.p. motors at 1500/
3000 r.p.m. for use during extra heavy test-
ing servi

machine is excieed from an mﬂepel\-
dent unit, separately mounted and d n
by a 125 b.hp. squirrel cage mmn!. e
de. generstor having an output of 50 kW
at any pressure between 110 and 250 volts
for operating solenoids on the tested
apparatus. e main exciter consists
of a 75 kW decompor generator
with brush gear and commutator designed
torcarry 500 amperes which represents the
current induced in the main field circuit
at maximum short circuit output.

The sub exciter is 2 4 kW machine
providing a moximum range of control
over the excitation current, and to further
fuﬂmm the contrel of excitation a motor

tiometer type rheostat is
\-ided nmi np:nl:d from a control desk.

2. Mu!zr Circuit Breaker and Main
master circuit-breaker, a
standard type ﬁm-d with cross blast gate
contacts, has a normal rating of 1,200
amps at 15,000 volts. Special insulated
bracings introduced berween the oil pots
prevent movement durmu xht pn F: of
lmxlmnm current,
?Hj':h' }imﬁmaf:z?n seVm- aluw
consists chiefly of three t
up copper bars, to withstand o Fold
contact_with currents reaching a peak
value of 420,000 amperes.  These contacts
are propelled by a series of springs execting
a pressure of approximately 6 tons. This
switch is u.mé’ & cam, driven by a
motor nnd. ipped by two d.c. solenoids
raking .pmu:mudy 10 kW,

The circuit-breaker contacts are so
arranged that a complete set can be replaced
in approximately half an hour.

3, Reactors: Three current limiting
reactors, each consisting of five sections
bolted together, with insulated non-
magnetic. tie rods, and each section
supported separately on heavy porcelain
insulators, The windings are of bare
stranded copper, spaced between turns and
layers as in standard 11 kV reactors and
f}l‘: whole section cast solid in a concrete

b Seep Up:

Three main step
Formers g of 260,000 KVA
lm}z kv 50 clg single Plnle units, oil
insulated and ch coaled. The secondary
(HV) windings in each transformer are
arranged in twelve sections which can be
connected in different series and parallel
combinations to give a very wide range o
secondary voltages.

This method, with a 3 phase 11 kV
supply to the primary windings, permits a
maximum symmetrical ouc ut o 750000
kVA in th: first half ¢
pressures of 12, 33, 66, lm nnd lll kv
alternatively an output of 1,000,000 kVA
can be obained at 22 and 33 kV by opera-
tion as an auto transformer with the primary
and secondary windings connected in
series.

5. The testing station further has:

(a) Cells for testing up to 33 kV.

(k) Outdoor area for tests from 33 kV

1o 132 kV.

(¢) Conerete outdoor observation rooms.
id) Control house containing control

ear, clectro magnetic and cathode
scillographs, and photographic
rooms.

o magnetic oscillograph men-
nom:d undu' (d) is a 16 element msernmmt
h:hnu bemu[unéq:]c as hitherto ascil | ?hs

wing only 9 elements in a single instru
ment have been used. All the ru:afda
are produced on a single film, thus elimina-
ting the troubles in_co-relating records
taken on separate ﬁlms. The cathode
ray ll?g:;i) |mi ‘hthree “rwmdtngn
on 4 single film, is oscillograph is
icsboped |’n order :s;m rec mﬁl of

3 requency 1r muuu‘;:%
voltage which occurs at the instant
interruption of the arc
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The_symbols have the following interp: retation |
n—B Apm.:d test voleage (Line Y to ilna B)

d phase voltage.
VE el phave volinee.

B Bl ph..: volmge.
R nt.
e (uw Phase cutren.
B

Pip, Flaid pressure.
7 wel time e Closing eoil current.
It Thp coil currenc. GG Closing coll.

Tc s

Fac. 1.

Figuro 11 shows 8 cyplal g of 5 lculs convecsions when r_mrlngnu the

fave the same interpretation igure |

atep ) um!armcr unir,
il e T T xies the soplied pamary o0

1 sh 13 phase b ot a7y cacl which records the
Fgare I shows it 8 o, oken on v the crhode ay cxllograph which recor H!xh‘

i : J

|
,i
i
|
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From sighleen powsr stations operating
in all four provinces, Eseom supp

without nearly nine-tenths of ths
Union's power nesds. Tho eight addi-
lional powar stations now under con-
struction, to ksop pace with the demand
for mets and still more elscwic pawer,
are encouraging evidance of the growing
power and prosperity of the nation which

om is proud 1o serve,
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ENFIELD CABLES

FORM RAW MATERIALS TO PERFECTION

SPECIALISTS IN THE TRANSMISSION
OF ELECTRICAL ENERGY

Service . ..

We now have the most modem equipment
fer High-Voliage Cable and Overhead Line
Testing at Voliages up to 120 kV. DC. In
addition, we have a full range of high and
low voltage instruments for the iesting af all
types of cables afler installation and during
service

This equipment, togather with the sarvices of
suitably queliied operating personnel, can
be mads available at short notice to cus-
tomers anywhere in fthe Union ond the
Rhodesics at nominal charges,

*

Enfield Cables (South Africa) (Pty.) Limited

P.O, Box 5288 JOHANNESBURG
Phones 33-5853/4 Tel. Add.: “Enfelcama”

BRANCHTS

ENFIELD CABLES (SOUTH AFRICA) [PTY.) LIMITED

P.O. Box 4140 P.O. Box 1200

CAPE TOWN POBT ELIZABETH
AGENTS ot

DURBAN, EAST LONDON, BLOEMFONTEIN, - KIMBIRLEY,
FHETORIA. LOURENCO MARQUES. BEIRA

ENFIELD CABLES (RHODESIA) LIMITED
SALISBURY BULAWAYO

AGENTS at Umtali, Lusaka and Neola.
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'ENGLISH ELECTRIC

TROLLEYBUS EQUIPMENT

{ fa
ui :-F -l-_;_.:; 3 5
78 TROLLEYBUS EQUIPMENTS FOR JOHANNESBURG

The ‘Ewcusn Eueetric Company’ * ENGLISH ELECTRIC,' leaders in this
has supplied equipment for 78 of highly specialised field, have sup-
t::lIgyhﬁ:““:“““rimmﬁ:x:?‘ﬂ?é plied trolleybus equipment to more
60 having scries-dynasmie control. than  fifty Passenger Transport
The illustration shows one of  Undertakings in countries through-
these in service. out the world,

The ENGLISH ELECTRIC Co. (South Africa) Ltd.

“ UNITAS, " 42 MARSHALL ST., JOHANNESBURG

P.O. Box 2387 Phone 33-264|
Warks: Benonl, Transval.

Agents at: Cape Town, Port Elizabeth, East London, Durban, Bloemfontein, Pretoria,
Bulawayo, Salisbury, Ndola and Lourenca Marques.




FOR OVER 70 YEARS OUR PRINCIPALS IN LONDON HAVE SERVED
THE ELECTRICAL, GAS AND OIL TRADES ALL OVER THE WORLD,
A LARGE RANGE OF MATERIALS AND APPLIANCES FOR THESE
VARIOUS MARKETS IS MANUFACTURED IN' THEIR FACTORIES
THROUGHOUT ENGLAND, TO CITE: "HITEST' VIR AND PVC.
CABLES. AND FLEXIBLES, A FULL
RANGE OF IRONCLAD AIRBREAK
SWITCHGEAR, “"EFESCA" ACCES-
SORIES, LIGHTING FITTINGS POR
PUBLIC BUILDINGS, HOSPITALS,
SCHOOLS, AND MUNICIPALLT!
HOSPITAL BED-HEAD FITTINGS,
NEWHOME'  GAS Nooxs:ns
LANTERNS, ETC., ETC,

IN SOQUTH AFRICA " FALKS HAVE‘ BEEN ESTABLISHED
FOR UPWARDS OF 30 YEARS, WITH BRANCHES IN JOHAN-
NESBURG, DURRAN, CAPE TOWN AND BLOEMFONTEIN.
WHILE SERVING THE COUNTRY WITH A FULL RANGE
OF INSTALLATION MATERIALS,
WE CATER ALSO FOR ELECTRIC
LINE EQUIPMENT FOR MINES
AND MUNIGIPAUITIES. IT 15
WITH GREAT PLEASURE THAT
WE  ANNOUNCE  ALSO
COMPLETION OF A Mom:ﬁn
FACTORY AT  TECHNIKON,
ROODEPOORT, TO  ASSIST - IN
THE MANUFACTURE OF ELEC-
TRICAL EQUIPMENT. A NEW
WAREHOUSE, WITH MODERN
SHOWROOMS AND OFFICES, IS
ALSO 1N THE COURSE OF CON-
STRUCTION. I  JOHANHESBURG. 5

ELECTRICAL SUPPLIES (SA) (PTY) LIMITED

WHOLESALE ELECTRICAL SUPPLIES AND GAS APPLIANCES

London Olllce Hoad Ollics & Showsooms
SYSRIELD HOTERT QUEENSLAND  INSURANCE
09 FARRINGDON ROAD BUILDINGS
LONDON (Eat. 1082) 28 LOVEDAY &

ToNANNESIURG

TELEGRAPHIC AND CABLE ADDRESS: "HITEST"
PHONE 33-5246/7 P.0. BOX 3088
ALSO. AT (CAPE TOWN, DURBAN  AND: BLOEMFONTEIN
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travel and Breaker contact travel is known,

consequently each step or variation in

the record represents a known movement
of contacts.

5.

Timing Wave: The timing wave

Pl'uvldu_s an accurate messurement of time

rotating in such a way as to give the time on
4 horizontal axis from left w tight.

Rl he above i recarded by
TR oo ‘particular instrument s
today considered un indispensable item of

the equipment in amy factory producing
electrical apparatus.

ime'ra ue valts v

e msss cusniny

48 sage s

WW

‘The length of film required fo
test on a circuit-breaker is I"':hn for the
magnetic osillogrph, and for suh arch folowing
quantities are
. Generatoe voltsge — line to line

Red phase current,

Red phase vol

Red phase ok {arcil kowaes)

Yellow

Yellow phase unlmge

Yellow phase power {use kilowarts)

Blua phase L

Blue phast vol

Blue hure vt o o i

Fluid pressus

C e et
Teip coil current,

Closing coll eutrent.

T.m-m {50 cycles per second),

U\/V\r“

pparrTrramoap e

Seeomear szerad

Bhg peagy voirs

petn gmmonents
accars R verimons veg

Bauy manzy s
: g R
Fia. IV.
e P o
o retoud of & " Break Foct's
e g e ruiz . S P Wi fses Ve cplal
BN T e e being
" = faken on the electro mig:
P e v oo
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DA A P A

43

"



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

;
f‘)—).
=

Fig. V.
Make Break Test,

Most of us are familiar with the principles
of its construction, but unfortunately,
mainly because so many never have occasion
to employ it, the majority lack practice
in its use and consequently relatively few
have any degree of skill in interpreting

o5l ms.

Since oscillograms  pravide  valuable
evidence of proving tests much information
can be gained from an intellegent inter-
pretation of such a record. It may there-

fore be of interest if we refer to Figures
1V and V and make a brief analysis nfgwhlt
has been recorded.

On the oscillograms 1V and V we sec
‘rlh:rc":h.r‘ae vertical lines marked “M" or

CM", “CS" and “B", these three lines
S,

In a shot “M™ will the
instant when the short cimm’:ezrcﬁ?:;xm;
by the closing of the making switch in the
fest station. In the “Make break” shot
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“CM" will represent the instant of short
circuit due to contacts of the breaker
under test making contact. The line
sy i.ndtum contact scparation at the
t the arcing contacts part in
”I’lre-ulunz" and is the point at which arcing
arises. The line “B" indicates final interrup-
tion, at the point at which the current is
terrupted.  The interval between "CS"
and “B" represents the arcing time “VL"
Teptesents the line to line voltage and is
shown in the uppermost curve. It is
measured ncross  the voltage  wave
immediately before the instant of short
circuit “M" or “CM’" and it is computed
by dm:l/{ng AA, Fie. V (Top wave Trace)

Making Current lm:

In a “make-break” shot the make test
is very difficult because the breaker con-
facts. have to close on to a peak current.
The value of this peak current is that of the

major loop of the current wave nftcl
the instant of short circuit “CM" Fig.
and js marked Im. Measured betw :hc
':"!ren! zero line and the peak of !h: wave.
It is of interest to note the current wave
i’f current_shows uwnot
bop immediately after “CM", ting
almost compl red and

irect current
Passing through the contacts. A

In the 'record indicates the instant of e
“r::u :;'p‘ndan in relation' to the travel

The point CM (instant of contact make):
This is determined in a similar manner as
CS by no load time travel records.

Breaking Curreat 1B:

This current is mealured at the instant of

In Figures IV and V the D.C. component
is shown by Id and the A.C. component

y la.

The A.C. component la —M
D.C. component 1d =°P2 =

_ld
T

For symmetrical bmnl.m,i current the

% D.C. Component

R.M.S. symmetrical value v/}

For assymmetrical breaking current the
R.M.S. asymmetrical value is
‘/(7—"‘1 +1d*
Recovery Voltage Ves

This is measured between lines during the
second complete half eycle after final circuit
interruption. e value of Vr is ol
by dividing RR,, Fig. V by 2y/2, or the
line to line recovery voltage may be ol
from the average value of the phase com-
Pponents V‘f v measured in ase duris uring
the seco mmpl::: half cycle ‘zf\rr 5
Vr=3xVpr for a three phase test.
e d derwved by dividing rry by 2% 2y

line r:cav:rv vdngu: (V) x average hrﬁk
ing current in Kilo amps for a three phase
west. For a :mgle phase test the M.VA
Interrupted is ously recavery vul
kVx hmkmc curmn: in kilo amps.
Arc duration:
This time is measured from the instant of
contact separation ‘‘CS” 1o the instant of
{mx] circuit interruption "B" this time will

in conjunction with the travel record. In
Figure IV the are duration and arc length
is indicated. - Arc ipated

m the breaker s given under
m TV and is swied in kW
dlupaton of short gircui s measured
P vt it

curve of

m:mﬂ.hafmuﬂe
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breaker closes and opens fully, it also
provides the means of determining the
speed of closing and opening. e break-
ing speed is determined o the instant of
contact separation “CS” by measuring the
contact travel during the first 0-01 seconds
after the arcing contacts have parted, the
average breaking speed is determined over

e full sep:raum distance of the arcing
canmcs up to the point at which the
cushioning devices statt to function. The
closing speed is determined at the instant
the contacts make “Cl measuring
the distance travelled by the contacts
in 0-01 seconds immediately before the
instant of contact.

Opening Time:

This is measured from the instant at
which the trip coil receives its tripping
impulse “T" to the instnt at which the
contacts. Ieplmte\

Total Break Time:

This is messured from “T” to final
interruption “B” and it is the sum on the
opening time and arcing time.

Arc Voltage :

On Fig IV this is marked and ahow: the
voltage ncross the arc between “CS" and
“B"." This is the voltage which gﬂvﬂ some
Imimad:m uf dzn m:ln period as it stares

wever be re lldzd
vol it :fumb'i"m“
tage may quite easily

o contact yrhn before the point “CS"
Trip Coil and Closing Currents:
tripping_impulse is indicated, in
"V by the ip coil current
trace. In both cases it will be seen that a

Ih: current taken by
shown by the curve lmmedlntlv al
trip coil current trace.
The values of time are ‘obtained fr
the 50 cycle timery wave at the bamm nf
the record.
Determination of Power Factor:
ln Figure V on

r;{mm;:ﬂ v:ufmm w}mh the
o e e

o]

the asymmetrical current wave between the
incidence of short circuit and instant of
contact separation by the following method:

First determine the time constant-g

of the D.C. component which has the
seneral form of id ~Idoe—st

id being the value of the D.C. component
at any instant. 1do is the initial value of
the D.C. component L/R is the time
canstant in seconds of the test circuit ¢!

time interval in seconds between

C is the base of the Napierian

This is done as follows:—Measure the
valﬂc of Ido at the instant of short circuir
value of ld at any other time before
contutt separation.  Determine value e

=X by dividing id by Ido. From a ble

nf e determine tlne value of -* correspond-
id/ldo. The value of e

The value x represents RrﬂL fl'om whi.cb
R/L can be determined by divi xbyt
and consequently L(R is of e
angle ¢ is determined from the formula
e=Arc tan

W being the actual frequency multiplied
by2m

REQUIREMENTS OF BRITISH
STANDARD SPECIFICATIONS

The greater majority of Electrical
Engineers are’ conversant with the British
standard u‘ﬁ:s:lﬁrxdmm covering switch gear,
and it is therefore not intended to go into
any details beyond mention being made of
the salient factors within the scope of this
paper.

B.SS. 936,  This _specification covers
circuit-breakers intended for service on
systems not exceeding 660 volts, where
service conditions may not be severe.

BS.S. 116-1937. Covers :lmlibhmkur:
nditions

she
the restriking conditions may be severe,
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There are three main duties which a
circuit-breaker is called upon to perform,

ése are:

4. Breaking.
b, Making.
c. Short time capacity.

The breaking referred to under “a” is
termed the breaking capacity, and requires
that the circuit-breaker must be capable
of opening on a fault occuring, and also
clearing the fault.

“b" Refers to the Mnkmg capacity of the
€ircuit-breaker which requires that it must
be capable of being Clesdioets bl ot
©f being latched in the fully closed position
until tripped by the action of its protective
devices, or tripped by the making current
release. This latter dmce being deﬁnnd
in BSS 116 and 936 as a device to
lutnmaricdlv and without time de ay,

the mnkmg current exceeds a pre-

dmm salue.. Suck driiges are kaicenn

erent and are called

.:Fme Tr\bs " iXfomentum Trips” or
Trips.”

¢ Refers to the capability of a circuit

t to sustain for a short period,

Renerally about 5 seconds, the fault current

While another circuit breaker in series

Clnn the fault.

2 Dﬁeﬂn{mum of Rupturing Capacity
evident that the safety of every
llmdc::y oupplmym depends upon its
Sireuit breakers performing their function
bly; it is essential for manu-
a3 well as users to know definitely
St o ot ik s capable of
Making and breaking its rated short circuit
ity without suffering mechanical or
dlectrical breakdown reafter be
to perform its normal duty.

In order’ to provide unquestionable
¢ of this and also to ensure that users
Wl obeain equipment that will afford them

maximum of protection under certai
mﬁed conditions, manufacturers subject

of such tests
“_J;;I:h a specific rating.
rally stated in kVA
= MVA"’?.";' dlernatively in symetrical
W( ; %‘Ed :urfv_nr AId.h:—
r-m.s.) at a ified voltage. Apart
fiom the above. the makiog cocsct of &

f

circuit breaker is also stated in kilo-amps
and is generally qualified as peak kilo-amps.

In order to provide proof of the rating
assigned to a particular circuit breaker the
st dlgn:s prescribed are as follows:—

1. B—3—B—3 —B at 10% of rated
mnmmicai breaking capacity.

— 3" —B at 30%, of the rated
symmﬂr:csl breaking capacity.

—B—3—B at 60% of the

mcd wmmemcnt breaking capacity.

. B— —3 —MB at not less

of :hc mrad making capacity.

5. B»J’*B—i'—ﬂ at not less than
100%, of the rated asymmetrical breaking
capacity.

B.S.S. 936 requires the following:—

L. B—3' —MB at 30% of the rated
symmetrical breaking capacity and
making capacity.

* 5‘7 J‘TT MB at n:llmd]:m 100% of

e rated symmetrical aking caj
Snd nov, T tha 100% of S meh
making capacity,
Afer havlnrg:mdind the qrnnl oscillo-
V of the

‘may also be of interest to p

some records of some of the many other
tests to which switch gear manufucturers
subject their equipment.

of proving some

w]m are imammd in d\:
oscillographic records.

(n) Timing o-enlngmm (Sheet A)
Four traces are shown on each of the

interpretation

lograms.

All record the quantities in the same
order, viz.—from ST w© homm—cmmmt
separation, travel (vertical ement) of
contacts, trip-coil current nnd timing wave.
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(i) Contact Separation Trace

Current is passed through the closed
contacts of the breaker to an oscillograph
element, 5o that initially the spot is deflected
i.e., the top trace, at the left, is above its
zero. When the contacts separate, the
spot assumes its zero or undeflected
position, mains so  during the
remainder of the record.

(i) Travel Trace

The trace is continuously horizontal,
until the contacts commence to mave.
The light spot here is deflected s some
current, is flowing through the resistor.
When the trip coil releases the circuit
breaker and the contacts move downwards,
the resistor slider also moves downwards.
As contact is made with each successive
stud, resistance is cut out, and the stepped
trace obrained. On the bottom oscillogram
the length of each horizontal step corres-

ponds to 4 in. mevement of the contacts,
It will be appreciated that the slope of
the srepped trvel trace is a measure of the

speed of contact movement, and the change
in slope a measure of acceleration. Initi
the speed is slow and gradually increasing,
since the forces due to gravity and “throw-
off springs have to overcome the friction

between the and moving contacts.
In the case of large circuit-breakers the
kinetic energy of the mos 3 F;m
necessitates cushioning at the end of the
strol This is commonly effected by the
. On the bottom

commence ar about point K. After the
end of the stroke, marked L, some slight
rebound occurs before the moving mass
remains finally stationary at M. s
apparent movement some time after

the end of stroke on the top oscillogram
is due to the fact that at P, the resistor
slider was on the point of making contact
with a fresh stud. Slight vibration of the
circuit breaker framework, combined
perhaps with some slackness in the travel
recorded coupling was sufficient to ca
the slider to opclﬁlm from step to step for
about four cycles.

(iii) Trip-Coil Trace

A wip coil is an inductive winding, in
which direct current grows according to the

o 1-E- (1—::]_1), This oceurs from

Q to R on the top record. At R, however,
the value of ampere-turns is sufficient to
attract the plunger through the coil and
raise it to its topmost position (S) at which
point it has sufficient momentum to knock
off the trip bar and release the mechanism.
From R to S, therefore, the inductance of
the coil circuit is continuously increasing
and the curtent correspondingly decreasing.
At S the inductance of the coil is once again
constant, and from S to T the exponential
law is resumed, the current ammaining its
final value at T.

On the bottom record it will be seen that
there are two current “pips”, at Y and Z,
respectively, This is accounted for by the
fact that at Y the effort to knock off the
trip bar completely was sufficient to arrest
the momentum of the trip plunger. At
Y, therefore, the plunger is stationary at
almost the end of its stroke, a tween.
Y and Z the final fraction of an inch is
waversed. Between z current
has attempted to grow according ta the
exponential law and has been cut down by
increase of inductance, in the same way as
from X 1o Y.

(iv) Timing-Wave Trace

This hardly needs any comment beyond
the fact that the undeflected position of
the light spot was at the bottom edge of the
film, as no useful purpase is served by

recording the whole of the 50 cycle wave, |

n successive peaks is, of
caurse, 002 second.

(b} Shmnt(_lret)adl Oscillograms:  (Sheets

All the traces on all six oscillograms are

positioned and numbered in same
order, their functions being, from top to
1" Phaseao-phase vol
. o] volts, Y-B.
2. R phase current.
3. R phase volts-to-neutral.
4 R phase watts,
5. Y phase current.
6. Y phase volts-to-neutral
7. Y phase watts.
8. B phase current,
9. B phase volts-to-neutral.
10. phase watts.
11. Fluid pressure.
g . Contact nluvel.
2 ng-coil current.
14. Tripoil current.
15. Timing-wave.
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(i) Phase-to-phase Volts Trace (No.) 1
Initially this records the open-circuit
to-phase volts ar the generator
terminals. On Sheet B the nper\rﬂrrlu{
voltage is marked from P to Q. The
short circuit starts at Q und thereafter from
Qt R the voltage recorded is resduced by an
unt equal to the inductive drop in the
gﬁuzmm windings. Virtually the whole of
e voltage from Q to T constitutes the
drop across the series reactors in circuit.
Measurements made along the QR peri
will show that the voltage is continuously
reasing as the demagnetisation of the
Renerator field proteeds.

At R the short circuit is inrerrupted and
the voltage recorded from R to S is again
the generator open-circuit value,  Since,
however, the restoration of the initial
value of the airgap flux fakes time after
the demagnetising effect has been removed,

it will be seen by measurement along RS that
4t no point is the voltage equal to the value
ilong PQ, although it is continuously

increasing towards

The severity of the short circuit can be
Bauged at u glance after a little practice on
Ay rest plant by noting the reduction in
#enerator terminal voltage when the current

e initial value.

(ii) Phase Current Traces (Nos. 2, 5
and 8)

The most noticeable feature nf :I:se
kcords is that they are either s
about their zero axes or ehe
"Vﬂllm::rim.l r ‘“‘offset” to a greater or
lesser degree.

If an e, m.f. of sinusoidal wave shape were
lied 1o a :ln:ul\‘ ‘consisting solely of
luctance, circuit were closed
A8 an Instant when the voltage was at its
Rﬁk value, the resulting current we
low, from the commencement, as it would
Br steady conditions in an inductive
Sircuit, u I.( would be a sine wave evenly
di{pu bout its axis, and lagging by
lnd d-e voltage.

If the i

t l-ﬂ
= ":;.m, 5
and then H.l o zer0 durinf;

Rex eycle, and so on, never falling

below the zero line. In othér words the
wave shape would as though caused by the
addition of a symmetrically disposed.sine
wave and a D.C. current of value equal to
the peak value of the sine wave.

This is known as the “doubling” effect.
Because a practical circuit comprises resis-
tance as well as inductance, the current will
only rise to some value less than double
the normal and the asymmetry will only he
transient, the wave shape ually
becoming symmetrical. In other words the
value of the “D.C. companent” gradually
dies away to zeto.

The exact value of the maximum current

ik and the time to assume steady con-
ditions will depend upon the relative values
of resistance and inductance. For most
practical circuits the offset peak not
attain a value hlghc: than 1-8 times the
truly symmetrical

Fur a given set nf circuit conditions the
asymmetry will also vary berween
xh: upper and lower limits for \rﬂtm
values of phasevalts between zero
maximum, at the instant of switching-in.

The foregoing :omilmna apply to a three-
phase short-circuit
is low,

that
some degree of etry in two phases,
and probably in three, since there are only
six instants of time in a revélution of the
phasevoltage vectors when a phase-voltage
s &t its maximum value.

The associations leading to asymmetry
can be seen best from the “make-break”
oscillograms B and C. On B, for example,
the Y phase volts are nearly a mmumum
initially, and the Y phase current is onls
slightly asymmetrical. TheR\mdBphne
volts were mu:_'h below :hzlr pulc and the
current waves. J:echl
in the B phase. I(vnlllms:en at the
asym in all three phases has nearly
dls-ppenml by the time the breaker contacts
The degrees of asymmetry can,

circuit-breaker initially in closed
there is no Itage across the con-
tacts.)
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(iif) Phase-Voltage Traces (Nos. 3, 6
and 9)

On the “makebreak” tests, Sheets B
and C, full phase~volts are initially across
the circuit-breaker contacts. When the
current starts, as at Q on sheet B, the voltage
falls to zero, being absarbed in the generatar
win and the series reactors.  Strictly,
during the period Q to T, there must have
been some resistive and inductive drop
across the breake the connections
to the neueral point, but such drop was to0
small to be observable on the traces.

At point T the contacts separate and the
arc is struck in & exact
determination rhn: {he inmm of contact

is ubmlned bv reference to v.'he correspond-
ing no-load oscillograms. For Sheet B,
the no-load record is the top one on Sheet
A, On this it can be seen that the contacts
séparate at midway along the second step
on the travel trace. On oscillogram B,
therefore, the vertical line at T has been
drawn to cut the travel rrace at o similar
point.
Between T and X arcing continues; and
during -this period an indication of arc-
voltage appears on the traces. Since the
are-path is almest purely resistance of value
proportional to the arc-] 1engrh for a gvm
current, the -mvulng: is in
hz seen w reverse
below the zero line at
u:h instant wh:n the current changes sign.

bourhaod of a normal zero point. - Since
«current zero occurs at different instants in
the three phases one phase must, therefore,
be interrupted first. When this occurs

i currents in the other two phases are
equal and opposite and the circuit becomes
single phase. Both of these currents must
be interrupted  ar the same subsequent
current zero, since one phase acts as a
return_path for the mh:x Reference to
Sheet B shows that phase Y has cleared at
point Z, and the remaining two phases 90°
lInter, at poine X, The immediate change in
phase relationship (at time Z) between
phases R and B can also be seen, particularly
in the R phase.

At the instant 7 when the arc is
extinguished in the first phase, it wm be
seen that the voltage across the arc
rises to a peak vnluc at W,
much greater than the
open circuit  phase
may be as much as 1-
cireuit value. This will be \mdcmaud by
considering the conditions obtaining when
the first phase has cleared, a.ml with the
generator star-connected. ecting the
voltage drop due to series mmme or to
rﬁl‘tumc of the are-path in the remmnma

568, se two phases can
consl ered as being shortircuited at tbe
generator terminals, and the voltage across
the cantacts of the phase already cleared is,

fore, equal to the terminal voles
b:rwegn the openci rcuited phase and the
hort-cit d ham. By drawin the

The value of the
mcrum wtth mh lmlf cyclz during the
F:rind as the contacts sepatate
urther nnd fnn!hzr.

Far the first fraction of a cycle after time
T the volt drop across the short arc-path
is 50 small as to be unobservable on the
traces. Hence the impormance of a contact
travel record, which accurately Imm the
point when the arc is formed, Determina-
tion of contact separation from the first
indication of arcvolts is a]WﬂK‘s inaccurate,
and increas lngiy ﬁ with high volm;[:
mhdvgly .m.u in vn]uz.

Examination of all six oscillograms will
show that the arc has been extinguished in
one phase before the other two. This is
always necessarily so, because of the fact

current in an A.C. arc can onl
be finally et or in the neight

vecmu it will be seen that the voltage
the shortcircuited termi

:he neutral is half the phase value, thereby

giving 1:5 times the phase value between

open- and short-circuited termi

When the arc is extinguished in the
remaining two phases, as at X, the voltage
across their arcing paths assumes phase
value, and at the same time the voltge
across the first arcing path also reveres to |
phase value, Incidentally the phnse vcr!.t-
Sues recorded on Sheet B have been affec
by “neutral swing” during the first cvde
or two of recovery.

The rise of voltage across the arc pld:
when any phase clears, occurs over a period
ol micre-seconds, r, this voltage

lchu :ihe capdwm:c of the

on imhargg imposes,
ﬁlnd-nu: | 50-cycle ‘vm, a high

cln:ul.l.
on the
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frequency nsﬂllnmm (known as the re

Ry o) o » oo equal to
rhe mmmi ﬁequem:y of the circuit. The
rage of rise amplitude
of the H.F. oscillation are governed by
conditions of circuit constants and the
arcing path. Such transient phenomena
<an hardly be studied, however, on the

oscillograms, owing to the limita-
tions of the elaclmmnment oscillograph
and the time scale employed.

The phase voltage traces on the “break”
tests, Sheets D, E, F and G, differ from those
on the “make-breaks” in that no voltage is
tecorded prior to the commencement of

current flow, since the circuit- brcaL:r under
test is m|tial|v closed. and G
the resistive and inductive drup across the
circuit-breaker and its connections prior
1o contact separation, is clearly recorded as
gentle undulation. This s uplmmhle by
the fact that both S| and G are
records of heavy cumm ms

(iv) Phase Watts Traces (Nos. 4, 7 and 10}
These record the watts absorbed in the
arc-path, the deflection of any point being
Proportional to the instantaneous values of
arccurrent and' volts across the arc
(Strictly, dley also include the wars
-h«: resisance_of the circuic
y

just prior to interruption of the short-
cireuit, the -3mm. From this

in its undeflected condition, i.e,, 2:5 m
the pressure then being 0 310090 1l‘\ 1
per sq. in. Ic will be seen that the pressure
is of an impulsive nature which quickly
dics down to a sustiined value of about
20 Ib. per sq. lose examination of the
trace would suggest that some pressure is

recorded befare the beginning of the xlmrp
circuit, but this is explained by the

at tl circuit was initially alii&a:lv
out of balance, to an extent so small,!
however, 1s to be of no consequence for
practical purposes.

(vi) Travel Trace (No. 12)

Very little m:?hﬁcaﬂon of vtmous
remarks s need B
and G, which are recnrdsafon—lmd "hm-k"
tests, the trace is generally similar to the
record on the noload “break” 5
of interest to note hnwev:r, that the ul
of the stepped traci erefore d‘:‘
speed of contact mcwemtm, e bc mu.:h
higher after contact separat

Thisis ynn'lcuhrly ncmf:enlsle

on Sheets E and G, .ml is explained by the
fact that on power T e forces due to

gravity and uod:ntilla vpmw- s

and
dm‘rmml.ng the area of the trace above the
2o line the energy consumed can
Sbiained with the aid of the appropriate
art and time scales. The deflection of
the traces is always in the same direction,
ke., above the rero line, as the arc power

factor is unity.

(¥) Fluid Pressure Trace (No. 11)
The light “spot” for this trace is usually
i et i g ober-in
Ordec to cater for the increased w
Speed to which the spot may be suhc
It may for example, be deflected 1°5 cm.
and then below the zero line in

5’

2{ o e ATt Themine movement
a :urrtn( or vnlag: ;m in 1 fggth
muumbuile
. in. per cm. ba
This means thnl'::dererm the pressure
At any given instant the xoul band (or the
of the deflection above and below the
must be measured before multi-
w the scale, For example, on
xhc maximum pressure occurs

acting on the hur(:rmul contact bar, ud by
gas_pressure
surface.
forces varies, of course, with the value of
the short<circuit current.

The_ travel trace on the “make-break’
sts shows firstly the closing stroke (K to

L on Sheet B), then a ke oﬂmmal
presenting the fully wed posi-

m!ﬁll

fully open position tlnc circuit breaker

may for v b ol 1 on Sheet C.
importance.

as it is not

(vi) Closing Coil Trace (No. 13}

This is only recorded on |he mlka-lsruk
tests, where ‘the closing of
breaker under test initiates tbe ahm
circuit. The general shape of the trace is
similar to that nf dze trip coil, with an
n o
xponsntial fw, followed by & decrease of
current as the solenoid plunger is attracted
into the coil. Itwﬂ!bzsemtlmt}uﬁn-]
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pip’’ representing the completion
plunger  stroke, * coincides  sub-
Sraninlly it e conplesion od ths meig
contact stroke, as is to be expected. Com-
pare H and L on Sheet B. The current pip
H is much less pronounced than the pip
J on the trip coil trace owing to the difference
in the speed of movement of the trip- and
closing-coil plungers, and therefore the
difference in change of inductance of the
coils. The tripcoil plunger has merely
to rise against its own weight, and therefore
moves faster than the closing-coil plunger,
which is driving the breaker mechanism
and contacts.

(viii) Trip-Coil Trace (No. 14)

The trip-coil trace on power tests should
merely be a reproduction of that shown
on the corresponding no-load test,
discrepancy is noticeable on Sheet F,

mncm s

however. The icregularity of this trace is
due ta induction as a result of the erip-coil
leads being located too close to the main
CUrTEnt-carrying connections ta ﬂw circuit-
breaker. It can be seen that
16 ot Shescla Mookt outsieh
commences at X and coincides with the
eginning of the short-circuir.

On the “break” tests, Sheets D, E, F and
G, it would appear that the trip-coil light
spot has remained in its zero position while
also giving o deﬂm:md mcm-d of the trip-
coilcurrent. parent anomaly is
explained by the ﬁm chm the light spots
for both the closing and trip-coil traces are
positioned sa that their zero axes coincide,
merely to save overall length of the oscillo-
gram. Thus. on break tests, since the
\.1(!‘\'\[. coil, is not energised, its ]\an spot
remains undeflected, serves 1o facilitate
scaling off the trip-coil deflection.

)
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

It may also appesr anomalous that on
Sheets C, E and G, the trip-coil is energised
before the short<circuit current starts, a
condition which does not abtain in practice,
where tripcoil operation results either
directly or indirectly from the current

ow in the main phase conductors. Tt
should be remembered, however, that in
order to subject a circuitbreaker to a
desired value of short'ciccuit in a testing
station, the trip coil must be capable of
separate and variable control. In other
words the contacts of the circuit-breaker

must be capable of being separaed at any
point in time after the initial current flow,
in order that the required stipulations of
the test, such as values of symmetrical
component of breaking-current, recovery
voltage, and D.C. component, may be met.

(ix) Timing Wave Trace (No. 15)
This differs in no way from the records

on_the noload tests, excepting that the
scale in mm./cycle may vary in different
tests

dcnend ing upon the expected duration
of the short-circuit.

s
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Make Break Test breaking
current symmetrical.
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA
FIGURES DERIVED FROM SHEET B.

(I MAKING CURRENT

Phase m/m. Peak Amps.
R s 2930

X 175 2528

B %0 3435

The highest figure only is significant, le.,
3,433 Amps. (peald). b7

(I1) BREAKING CURRENT

AC. COMPONENT: X D.C. COMPONENT: ¥ ToTAL
. MS.
Phase Armperet j % Ay
h mim ;
sk Paak RMS. iz e
R’ 40 1903 1350 1-0 136 1357
¥ 12:0 1728 127 12 173 1240
B 123 1760 145 i 214 1264

Aa the d.c. componont never exceeded 20%, this fs evideatly » test to “symmetrical” figure. The
snificant gre Iy theeedore the sverage of Col. 4,14 1214 araps, ey T n T i

(111} VOLTAGES

INITIAL | RECOVERY
Phase Kilovolts Kilovols
mjm mm
Peak RMS. Peak RMS.
Y-B 144 160 135 135 14-95 106
R 14- 9:55 677 13:5 ;-9 6:32
¥ i 937 66 4 823 584
B 1349 933 &6l 13- 905 a1

629

Average of PhiE vols 18V
e 10:67 kV=99% of tated service voluge (Le. 11 kV)

Equiv. phase/phase

(IV) TANK PRESSURE
©-45—0-3) c/m 100 = 15 Ib. per sq. inch. .,
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN APRICA
FIGURES DERIVED FROM SHEET C.

1) MAKING CURRENT

Phase mjen. Peak Amps

R 367 29550

3 24-0 20630

B 55 22000
The figure only is significant, fe,
:,sm-mmk:.

(11) BREAKING CURRENT

A.C. COMPONENT: X D.C. COMPONENT: Y ;Uﬁfsl.
Phase Ampercs 34 %t Amps
'y !
e Pak | RMS ol dan [ b
R 172 13820 9800 118 9500 69 13630
Y 152 13100 40 3450 263
B 160 13800 5.8 5020 36°3

B« in R phase oxcoeds 50%, Test s therefore to prove an asymmetrical valuc, and the total
T e e e TAAED s e

(1) VOLTAGES

INITIAL -
Phase Kilovolts
mim mfm
Peak RM.S.
R 15-0 9-83 6:95 s
¥ 165 17 828 153
B 155 10-45 740 15

693
11:95 kV=108-5% of rated service voltage. (ie. 11 kV)

(IV) TANK PRESSURE
(0+85—0:25) ¢/m % 90 = 54 Ib. 8q. fnch
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA
FIGURES DERIVED FROM SHEET D.

() MAKING CURRENT
NONE—This is » s for breaking performance
only.

(I1) BREAKING CURRENT

A.C. COMPONENT: X D.C. COMPONENT: Y TOTAL
RMS.
Ara i Hapas. m/m Amps. Mfig : i
mm ] .C.
Peak RMS. (Peal) phase.
R 150 7060 5000 2:8 1315
¥ 13:2 6550 4700 1:0 501
B 13:5 6850 4850 s 760

No d. s excoed 20%. ‘Thorefore a test for a “Symmesrical value. Sign
of column 4, Lo $850 arps. £, lue. - Significant figure Is average

(I11) VOLTAGES

| NITAL RECOVERY
Phase | Kilovols Kilovols
m/m mim
| Feak [RMs. Perk | RMS
¥ 5 7 " 5 by
B WL ters | 1es gi; lé‘zg 10| = 100% ok rued service
. ; &
3 LA I - v
Average of phase[E volts
Equiv, phase/phase. =112 kV. =102% of rated service volage (ie. 11 kV.)

{IV) TANK PRESSURE
0:3—0+15) cfm % 90 = 13-5 Ib. per.sf. ineh.
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ELECTRIC TIME SWITCHES

Are renowned for their unfalling ~rellability.
They are used extensively for the sutomatic
cantrol of public lighting and for Industrial ind
domestic. us

The comprehensive range covers hind wound
modals. (IS, 21 and 40 day run), synchronous,
and eloctrically wound models with or without
spring reserve as required.

The lllustration shows the Type “M" model
which is an ideal switch for sutomatically cone
trolling the circuits of 3 two-rate meter,

LANDIS & GYR ELECTRICITY METERS
Have il the essentil feotures necessary to assure
aceurecy under all operating conditions.
Seability of accuracy
Minimum friction In disltrain.
Esse of adjustments.
Well detigned magnetic circult,
Temperature compansation,
__ Swbstantial terminals and Insulation barriers.
Precision In manufacure and faul

JOIINSOH & PHILLIPS
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Break Test.
Bresking current assymmetrical.
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

FIGURES DERIVED FROM SHEET E.

(1) MAKING CURRENT
NOTE—The short circuit was not closed by the
breaker.,

(I1) BREAKING CURRENT

AC. COMPONENT: X D.C. COMPONENT: ¥ ToTAL
Phase Amperes oo
mim ] mim | Amps. AC. phae.
Peak RMS. (Peak)
150 20700 76 3600
¥ 130 19400 7'g 10400
B 140 19600 13850 1043 o | om0

Jn 3 hare e compnen exseeds 0% wd etk hrons fr s syl sl The
it b S e w R o o I 4

(1) VOLTAGES

INITIAL RECOVERY
Phase Kilovels Kilovolts
m/m m/m
Paak | RMS. Peak | RMS,

% TN BTN T A IO T RTINS e g,
R ol s 126 | Hes | a2 < oy
¥ 12:0 | 585 | 626 . 11 KV,

B 130 L 616
Average of phase/E volts 518 KV,
Equlv. phase/phase =10:7 =97:3% of rated service voltage (L. 11 kV.)

(IV) TANK PRESSURE
U 15—0-25) c/m % 100 = 90 Ib. per uq. inch.
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Break Test.
Breaking current symmetrical
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FIGURES DERIVED FROM SHEET F.

(1) MAKING CURRENT
NONE—This was & “break” tesc.

(1) BREAKING CURRENT

A.C. COMPONENT: X D.C. COMPONENT: Y lR'CMTAL
WM.S,
Phase Amperes % of
mim mim's | Ampe: AS i
Peak RMS. (Peak)
R 132 I 23950 15 189
¥ 132 32250 22850 13 3170 9:8
B 122 33200 13500 10 mo

The d.c. component never exceeds 20%, This is cherefore a symimotrical tese, snd the figure desired is the
averste of column 4, Le. 23,433 amps. Fon.s.

(111) VOLTAGES

INITIAL RECOVERY
T Kilovolts Kilovales
m/m m/m

Tak | RMS. Pak | RMS.
Y-8 13-7 102 722 12:0 §-95 634 = 96:2% of mted service
¢ Bl a gl e

I " o i 6 kV.]

‘g’ 13-0 48 3a s !

Rocovery ), Average phase/E volts = 3-51
} Equm'ng! phase/phase = alw KV, = 94% of rated service voltuge (Le. 6:6 kV.)

(IV) TANK PRESSURE
©6—02) c/m % B0 = 32 Ib. per sq. inch.
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

FIGURES DERIVED FROM SHEET G.
() MAKING CURRENT
NONE—A “break” test.

(1) BREAKING CURRENT

AC. COMPONENT: X D.C. COMPONENT: Y TOTAL
Phase Amperes % of per
wim mim | Amps. AC. phase.
: Puak RMS. e (Peak) )
® 13 16600 32950 &2 30600 &7 #4900
¥ 125 44300 41 14850
B 13:5 43500 16 16250

As R phase d.c. component excoeds 50% this is an ssymmetrical test, and the significant figure is therefore
44,000 amps.

(I11) VOLTAGES

INITIAL RECOVERY
Phase Kilovoles Kilovolts
mm mfm
Peak | RMS. Peak | RM.S,
Y-B 1o | ows | oo [ 2] 92 652 | = 98:89% of rated service
R 12:6 5-16 3465 voltge
b 2 ) 368 (ie. 66 KV.)
B s 504 356
Average phase [E vols = 363
Equiv. phase/phase volus = 628 = 95:3% of rated service voltage e, 6+6 kV.)

(IV) TANK PRESSURE
(1-06—0°15) efm x 8O = 73 1K sql inch.
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WHAT HADPPENS INSIDE THE
CIRC UIT BR}'_AKER AND WHAT

\W\:n an o.] c;rcult hr.:ker opens, an
ﬂm is established at the instant of the
itacts parting, the current in this arc
‘l carried by the hydrogen and other gases
Produced by the intense heat. o order
1 interrupt a short circuit successfully
it would be desirable for the circuit
Beeaker to open at an instant when the
Ve passes through irs zero current value
O zero point.
the rae of
in dielectric strength of
Conducting medium between contacts is
ter than the rate of rise in voltage across
This rise in voltage is dependent
90 the value of active re:m:ry voltage and
oay o8 the superimpos frequency
Scillations which are derummed by the
Sectrical constants of the circuit. These
O%cillations may have frequencies varying
Bom 4 few hundred cycles per second
When many miles of cable are connected
Wﬂnnmil ares, w0 100,000 or 200,000
lemnd under_exceptional conditions
foi llwbeuc\rcun breakers are connected
€ to large reactances,
Thm o-u]lmuns have an instantaneous
¥ilue of ewice the peak value of the phase

happen

e

i
iy

=t

ok B

."\\/\U

1
-
[ >

B —

g Fio. 1
S-phase oscillogram of u short-cireuit
interrupeion.
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recover voltage and the rate of mc of electric
stress may in extreme cases be as high as
several thousand volts per mll:m-sumnd

In order to see what actually happens
inside the circuit breaker it is necessary
0 examine an oscillogram ng_this
restriking transient and figure 1 shows
sur_h a record obtained during the rest of an

B, on short circuit.

WHAT HAPPENS WHEN A SHORT
CIRCUIT OCCURS
‘When a short cireuit OCCUrs Gn an a.c
network between an:
short circuit current consists, generally
of two components, one of which is an
a.c. component, the r.m.s. value of which
is equal to the r.m.s. voltage between the
lines divided by the xmredan:c of the
circuit up to IhE point of faulting.
The other component is a transi
l.l|= ampl‘uudz of ich
depends upon the instantaneous value of
the voltage, and the power r at the
instant when the short cifcuie commences,
If the short circuit occurs at an instant
of zera voltage the ixitial value of the dic.
component at low power factors is equal
to the peak value of the a.c. component.
lfl:uuium:d:hatr.hnmgkafn
difference is 0-07) at
the instant of “:f the al)cﬂ circuit,
by the of the fir: If cycle

f the d.e.

component is more rapidly damped our,
NOTE. b\ m BS. specification No. 116-
dn‘vemzlu [ u)‘ 80% per
h[r?cmd te l Mm
w imate values are given
for quantities dependent wpon
Should the short circuit oceur nx m
instant of maximum voleage
component is zero, while, if
circuit starts at an intermediate imum
the d.c. component will have an inter-
mediate value.
The. gwhdtd ﬂm 1 aimm
he short circuit e
:-al:aae. end it can be seen that tlu eﬁ?e::
of dn.nmnponmtumfun::t}nm
current wave above the ze
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Asymmetrical shortcircuit interrupted by circuit
o Ty

What are these Componen

When the rupturing capacity of circuit
breaker is discussed or when specifications
are drawn up, it is usual to have the
breaking capacity stated in terms of amps,
Yilo-amps, kVA or MVA and makers are
generally asked to state the symmetrical
and asymmetrical breaking capacity.
presence of a d.c. component in the current
is generally spoken of s asymmetry and
the term asymmetrical or total short circuit
current is employed to denote the combined
a.c. and d.c. components. When there is
a small, or no asymmetry and the ac.
component only is considered, it is referred
1o a8 the :vmmcnlml short circuit current.

A

The matio of the ram.s. value of the
asymmetrical current when there is full
asymmetry, to that of the symmetri
companent, both taken over the first
half cydc i—

'r

N o ks

1

VI
or approximately 1-5, and if the decrease
in the a.c. component is disregarded the
rm.s. value of the asymmetrical current
at the end of the 5th cycle will be

e
i e

VI
or 1-01 tlmcs the r.m.s. value of the a.c
S
OTE, (0 l)’ in Ihzbubw: expression is
(g 8)“ (lD huif L-ycles) is approxi-
mately equal to
It will thus e um wnh the assumed,
power factor of 0-07 and after a lapse of
5 eycles from dm commulcemenl of the
short circuit, the initial asymmetry has
for all practical purposes disappear
When the fault or shore circuit occuss
clase to the apparatus feeding the fault
and dmrtfmc under low power

In the 3 Dhlm nf a 3 phase system there
are six_instants of zero voltage per cycle,
nn:l it follows that in the case of a 3
short circuit there will always be con-
siderable asymmetry in at least one phase.
Referring to the graphical illustration,
Fig. 1I, it will be clear, that with ful
asymmetry, the peak value of
asymmetrical current in the first cycle is
1:8 times the peak value of the ac.
compenent, indicated by “i" and is there-
fore 1:8+/2 or uery nmrly 2-55 times
the r.m.s. value of the a.c. component.
Further, with the decrement factor of
80% per half cycle the

the ratio of reactance to resis-
tance is genmlly high, and as a result, in
the absence of asymmetry, an instant
zero current corresponds closely to an
instant of maximum \'ohlge in the samé
phase. Should there be a

condition would bemodifmd and this nlﬁ'ﬂ'
is illustrated in figure III.

dee
will at the end of 5 cvclc:. or 10 half cyeles
its initial value.

nphily in nmplimd:, es|
should place close to the
?mmm: or tmm formers feeding into the
ault, and more slowly if the fault occurs
away, until it reaches a value

wi.i::h can be maintained by the generators,

B ]

Fia. 11l
Active value of recovery voltage.




Automatic
Control

BY"THE NEW KENT
MK. 20 AIR OPERATED
CONTROLLER

The Diagram shows the fatest
practice in superheated tem-
perature control, in which 3

Kent Multelec Mk, 20 Tem-
perature Controller messures
the final seeam temperature
and automatically sets the con-
trol point of x second Myltslec
k. 20, which messures an

controls the steam tempera-
ture at the entrance to the

Kent Mk. 20 Controllers give complete
sutomatic control of Steam Prossures: Fusl BRI s el e A
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The vollage is shown leading the curtent

to a power factor ufO 15 " At the end of
each major current loop viz., at AP CR
and zero current corresponds very
closely to maximum voltage and at the end
of each minor current loop viz.,, BQ DS and
FV this correspondence is not so close
which is due to the effects of power factor

asymmetry cancelling each other in the
first instance, and are accumulative in the
second case.

Should the power factor not exceed 0-15
and if the d.c. component is not greater
than 20%, of the peak value of the a.c.
component, then the instantancous value
of the generated voltage at zero current will
not be less than 96% of its peak value.
said it follows that
rn cumnt under the
givm cqndmnm the generated voltage
e a high value d\ﬂcﬂﬂﬂ little from
its pe.nlr value.

If the rate of change of current near the
2ero value remains fairly constant, the
generated voltage is absorbed in over-
coming the circuit impedance, but the
Moment this rate of change is varied
abruptly as it is if the current pauses at
X =Bl'ﬂ point, the voltage across the arc
& with e.}t;‘en;: f:z‘dm and rflm result

@ uﬂcu of hig uency oscillation as
shown, - 3§ L.

on oscillographic record fig. Il
The frequency of these oscilations s
Previously explained are determined by the

ts of the circuit, and is mdq\cndem

of the frequency of any voltge gen
in the circuir, 7 05 g eyt g:nen]ly
natural frequency of that circuit.
The voltage in this transient oscillnuoh
I8 called the Rmrlkmg voltage” and the
voltage abaut which thes¢ oscilla-
tions take place is known as the ““Recovery
gnu" and it is this which seppennx co
lozmm acToss. € COntacts
Of 4 circuit breaker immediately after the
Wﬁr is interupted in any phase.
amplitude of the restriking voltage
depends on :oll instantaneous value of the
Cavery tage at zero current. |9
Nstantaneous vzlne is of importance

8 called the “active recovery V1 boiTGE
The active recovery vulmef: depends on
3'& factors viz., power amount

present in the l:llrrcnr wave

the value of the gencrated or

recovery voltage “wave at interruption.
Due to armature reaction in the generating
plant the terminal voltage often drops
considerably by end of a (ew cycles.
after the short circuit has st

DESIGN OF CIRCUIT BREAKERS

In common with all other plant and
equipment a circuit breaker originates on
the drawing hoard, and in order to produce
an_article that will perform its function
infallibly it is essential for manufacturer
as well as user to know definitely that every
circuit breaker is capable of making
breaking its rated short circuit capaci
without suffering electrical or mechanical
breakdown fter still be fir to
perform its normal required duty.

Among the many factors which designers
must therefore consider to provide a
maximum of safety the following may be
mentioned:—

. Actual speed of making and breaking.

1L, Pressure exerted bn moving contacts
st making and breaking,

Arc suppression or :antral

Electro magnetic forces opposing

closing.

Pressure rise within the oil tank.

Head of oil above the contact paints.

Shape of and method of securing

oil tank.

1.
V.
v
VI.
VIL
VII. Method of supporting and type of

contact.
Much can be written nbau( nrh of the
h

regard to the behaviour of switch gear
under test. It would be outside the sc

of this paper to discuss even pnwi“ﬁe
any of the above, onl!

can _therefore be made to d:ese pni

so far as they affect the rupturing capacity
of switch-gear.

In the past advantage was taken of the
fact that in the event of a fault occuring,
the value of the fault current would
the time the circuit breaker trip mechanism
operates, have f:l.lm:uw%ofluv-luz
and the practice was to select @ somewhat
smaller cnpu:i:v O.CB. than what would
actually be required to interrupt the full
value uf the fault current.
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With modern high speed circuit breakers
this practice is not being considered any
longer and the modern circuit breaker
?enemﬂv installed is selected to break the
ull fault current.

1. Speed of Opening and Closing

The actual speed of opening and closing
of the circuit breaker is an important
factor as it affects the duty the breaker is
called upon to perform when opening
on a short circuit. Two aspects may be
considered, these being (a) whether the
breaker is being closed on a fault, and (b)
whether the fault develops immediately
after the breaker is fully closed.

When closing on a fault, and depending
on the type of contacts, .considerable
electro magnetic forces, perhaps of several
tofis, act on the moving contacts once
current commences to flow. Should these
forces balance, or very nearly balance the
force exerted by the operator on the closing
mechanism, there will be an instant before
the tripping mechahism is actuated, and
before the accelerating springs are fully
compressed when enormous currents will
have to be carried by the arcing tips.
Under such conditions the contacts freeze
or weld, unless the overload release, or
quick acting relays if fitted, operate very
rapidly. From this it will be clear that
when  clasi he speed of
ler these conditions may be

then when the fault developed

after the breaker is fully closed.
So far we have dealt with the speed of
making and breaking, the pressure exerted
on the moving contacts, by the closing
mechanism, and the eletro magnetic forces
opposing closure. Mention has been made

is opposition may amount to several
tons, Since it is the initial peak value of the
displaced current wave that determines this
repulsive electro magnetic force it follows
that such enormous forces may well
present when a circuit breaker is closed on
a short circuit.

This peak making current in modern
high speed circuir breakers may well have
a value of 2°5 times the r.m.s, value of the
symmetrical component at the instant the
cOntacts part. owever, where circuit
breakers are selected to interrupt the full
value of the fault, it is often necessary
10 p e protection to the circuit by
fitting definite time relays, should a circuit

be thus protected advantage can be taken
of the decreased breaking current after
the lapse of time and a slightly smaller
breaker may with advantage be used.

A further rating, viz: “short time'
rating of a circuit breaker is often required,
and as on example may be quoted circuit
breakers without auto tripping mechanism.
In such cases the O.C.B. would be rated
to carry for a shart period of time, (half
2 eycle) the full faule value, until the circuit
is Y & master circuit
elsewhere, Where circuit breakers are
installed having regard to their short-time
rating, it must however be borne in mind
that the heavy current passed through
such circuit breakers imposes a thermal
limication. which if exceeded would cause
considerable damage to that particular
unit.

Arc Suppression and Control

The current in an a.c. arc ceases to flow
at every zero point, and the faster the speed
of breaking, and the higher the head of oil
above the circuit breaker contacts the mare
effective would be the capacity of the circuit
breaker to interrupt u fault successfully,
and if circuit breakers could be designed
to interrupt a fault exactly ar every zero
instant ideal conditions in design would be
achieved.

In the section dealing with “What
happens inside the circuit breaker’ mention
was made of the oscillations set up, the
factors which determine the frequency,
and that the transient voltage is termed the
restriking voltage. It is this transient
voltage which really breaks down the gap
between the parting contacts when the rate
of increase is in excess of the rate of re-
::::ll:fhi?ng. :h:"d“m: ';1\.2

e for the circuit to possess more
one natural frequency, and the restriking
transient may be of a simple oscillatory
nature, of it may also have harmonic
ripple.

The way in which this arc current is
imtrrupteJ has a marked influence on the
restriking transient voltage in increasing the
effect with sudden interruption before the
zero of the wave and damping it if the
current flows for a few micro seconds after
zero,

In order to control to some extent the
condition created by the restri transient
“de-dion grids,” or “side blast baffle pots”

4
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arc extinction devices are employed. These
devices surround the arcing mnum The
de-ion grid” consists of a f
ik pites, hovira ersrunict
magnetic material, all so disper: ind
Vented that the arc is moved laterally
into oil pockets,” where it vapourises the
oll. The resulting gases of the arc stream
are then forced transversely through the
“onductive gases of the arc stream to de-
lonise them, so extinguishing the arc.
is arc extinction takes place before the
moving contact is fully withdrawn from the

Fitire § showy o sy croe b o w4 s
L Wierses dhe commencement of openiog and
seriking.

’*iom.r..-w»hwmmdmmam
and the arc being forced against

the diminishing in m-wmd'
r.i?{‘...mm.p. becween the

g minations. A
e
:;1 "'m.""'m o ol
nised pareicles flling up the spaces
the gas bubble.

E
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explosion pat. This type of arcing device
is known as the “impulse” ty)

The arc extinguishing side blast baffle
pot, or “cross je” arc extinction device,
as it is sometimes called, is illustrated in
Figure IV. This device has no magnetic
material embodied in it, but the extinction
of the are is obtained by the pressure set
up by the an: forcing oil laterally across
the arc, in turn carries the arc
Pttty il b Ut
tion device, it is the jet of oil crossing the
of the arc stream that extinguishes

The moving contact is not

withdrawn from the explosion pot until
the arc is completely extinguishs

As a result of controlling e
leng of the arc is i and con-
sequently the duration and the pressure
which would normally be set up in the oil
rank is very considerably reduced due to
the arc being trapped within a small und
practically isolated chamber, ‘and therel
relmvmﬁ the mechanical stresses caus
by the violent oil turbulence, characteristic
of plain bresk circuit breakers,

SHAPE OF OIL TANK AND
METHOD OF SECURING
From what has been said about arc
control it follows that without de-ion
auw;ks severe mechanical stress may
upon a circuit breaker fally
when closing the brcaker on's fadlt, it by
therefore essential to give consideration to
the shape of form of the oil tnk and the
met of securing it. It can readily
be appreciated to what e'xtml consideration
should be given to this aspect in design,
S ricalsrty i Bgh Nl civcale el
where each phase is mounted in a separate
in order to make im| le any phase
1o phase fault under oil thereby limiting
the mechanical stresses set up under
conditions.

This latter

consideration in design, and

ion made available

by modern testing hmimu. designers have
the pro-

Hon of squlgament F Tk curaberaoime
it gt e bt
switch gear was 9
Low Oil Volume Switch Gear

mewdullngwrdxcmmsﬂn
it breaker in to provide a rapid
Seplacement of di-clectric free from fonised
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particles to the contacts at insene of parting
was_gradually reduced with the develop-
ment of de-ion stacks, and as these ev(pln«mn
pots improved in design and more effective
means were developed for controlling the
arc, it scems natural that with larger switch-
gear, unless some means was developed to
reduce the oil volume stich units would
become very cumbersome and perhaps
even - uneconomical.

Besides the expense mml\ed in providing
large quantities of oil whose di-electric
strength, when confined within certain
limits musc naturally be considerably
reduced, consideration had also to be
given to fire hazards and the attendent
consequences particularly where circuit
breakers may be closed on a short circuit,

Low oil volume switch-gear has received
articular attention in h vo lugc
eld and an interesting feat in
respect is o clmn: h:;;}" bui]t in r.hrv:
rate designed for operation on
Tﬁuw wi:h ‘a tonal oil conrent of 250
gallons compared with a 1,000 gallon
capacity oil tank in earlier and similar
design:

With the development of Lowv. circuit
breakers it also became necessary to have
breakers with closing or breaking speed
considerably in excess of the earlier types,
these incieased make break times being
essential to give rapid interruption under
fault conditions on an interconnected
network, wl every precaution should
be taken to avoid ma:hmzs falling unl nf

synchronism and e
down. To this end dmigb ners huvu p:oduccd
switch-gear with mnk reak times as low
as 0065 seconds.

eed Lo, circuit breakers
are gmemﬁfv' ;gemmcany operated from
an air receiver of per square
inch pressure, the compmsor unu mrﬁng
up automatically after each cpera

anm worth mentioning ugﬂ

l.hz first hulf cycle the break is very u-pni
while duﬁm the latter part of the cycle
eaker is slowed down to eliminate

any m drawing.

During this latter period, at a prmur:
of approximately 200 lbs. per
il e e i e
arc across the spliteers and extinguishing it.

OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

Without entering into any discussion into
the merits emerits or expressing
personal likes and dislikes of this particular
type of switch-gear, it may not be out of
place to provide some indication of the
reduction in oil tank sizes and consequently
the reduction of oil, For the purpose of
comparison the operating or rated voltages
are given.

Sie Ryt | Qo
Vesel | Capacity of
8 inches | up to 750 45
10 inches | up to 1000 10-2
12 inches | up 0 1500 | 15
Blast Swhdz Gear

S with the development of
low oil vuhxme circuit breakers the air blast
circuit been de\eloped in a
further attempt to eliminate the hazards of
fire, possible with oil circuit breakers.

In this particular type of circuit breaker
the arc is forced to extinction by a blast of
air directed on to the break and against a
series of src splitters built up into a fan
shaped

While I'b! current in m oil circuit breaker
is_interrupted finally
of the :ycle, in lhe air hluz breaker ]ll{:
the HR.C. fuse the current is forced
zero ahcad “of the natural eycle.

Selection of Switch-gear
When selecting the various types of
circuit breakers for installation in any
nerwcrk, plant or undertaking, it is of
mcnﬂnl jerstand  what is
mean: by the “performance” of sucl
e _"bml\eﬂ as defined under BSS

This specification demands that the short
circuit n‘}d:}l and test performances of #
breaker I be stated in the following
terms.

a. The symmetrical current which could
be broken simultaneously on all poles
with a given recovery vng

b. The as ical current which could

ebromnnlnvun:polcwith that
recavery voltge.

. The peak current thro

ﬁﬂmwlﬂ{‘-hm : ugh }J

at the rated service tﬂgL
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It is customary to refer to these values in
terms of kVA or MVA these values being
the product of the symmetrical current and
the recovery voltage cqual to the rated
service voltage.

The curtent which may flow under short
circuit iti on a system is d i
by the total capacity of synchranous plant
feeding into the fault and the value of
Feactance and resistance between such
plant and the fault.

When a short circuir occurs on a system
the current builds up in the first half
¢ycle to a very high value which may
Include a high percentage of d.c. component

ling on the vectorial position of the
Voltage wave at the instant of short circuit,

This high value of the current decreases
Hpidly to @ sustained value at a rate
depending upon the initial degree of
Symmetry, or the proportion of dic.
mmnmn the circuit power factor, and
the decreased characteristic of the synchro-
Rous plant.

In the past it was general practice to take
ad of this decrease in current value
and 1o select a circuit breaker equal only
the value of this decreased current at the
of the breaker contucts parting, and it

Was generally acce; that the current
(alue, by the time the contacts

0 to 60%, of its initial

time characteristic of generating

Modern circuit  breakers act much
Quicker since relay times are reckoned in
S¥eles rather than seconds and little decrease
an take place before the contacts part.

This fact, and the possibility that the
H&m be close‘on s rowog faul

t al it practice of ignoring
40y decrease when determining the breaking
of a circuit breaker.

The most severe conditions that & circuit
N cin To called teous i wiibwiand

{nder conditions is where the
S T el D

Recessity of installing circuit breakers
breal capacities based on the
theJlated value of short circuit current at
Point of installation is today a recognised

necessity, and this is truc for high as well
as low voltage circuit breakers, but there
are certain amental differences which
should be borne in mind, some of which are
often not appreciated.

When dealing with high voltage systems
the arc impedance is o negli::'ﬁe factor
in so far us limiting the value of the short
clr:uir;fl&rrenr ‘u[ cancerned, , likewise

e impedance of connections, except s
overhead lines and cable runs, mzyogﬁ
ignored.

When ecalculating the magnitude of a
short circuit which may occur on high
voltage systems these factors are not taken
into account, but an low and medium
voltage systems these ssme factors are of
greater importance and play a big part in
reducing short circuit current values.

In order to illustrate this let us consider
two separate undertakings, ene of which
generates at 660 volts, transmits at this
voltage and transforms down to the required
service pressures -to consumers, against
another undertaking, generating at 6,600

giving o 10 to 1 ratio of voltages.
¢ base be mken g5 10,000 kVA with
approximately 0-001

ims impedance the
following  percentage
obtain:—

values  would

10,000 kVA at 6:6kV =875 amps.

0:001 ohms=0-875 volts drop.
=0-023% Impedance,

10,000 kVA at 660 volts 8750 amps.

0-001 ohms=8-75 valts drop.
=2-39% Impedance.

Thgrefore.d:‘or the same value of ohmic
e

at

the lower voltage is 100 times greater
for the higher voltage value. This shows
that the value of 0-001 ohms impedance,
which is quite a normal value for connec.
tions berween a circuit breaker and
apparatus such as a transformer, has indead
a marked effect on the values of short
circuit currents on lower voltages.

The determination of the rupturing
capacities of low or medium voltage
5 e on

that low voltage generatars are usually of
small kW capacity.
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With the present trend of development

the small power er:mnn is rapidly
dhmppenrm;. and I consumers
obtain their power gy et

generating plant having capacities of 100
and more times the capacity of the step
down transformers. If therefore there is
no appreciable external impedance on the
HT side the actual plant impedance can
because the impedance

can be ignored
L will be the true

of the transformers
limiting factor.
However, supplies of the nature described
above, where consumers take a bulk supply
from a supply authority, the transforming
plant in the consumers substations are
generally fed by cable, and here it is
necessary to take into account the im-
d:mce of the feeder cables between the
upply circuit breaker and the consumer’s

substations.

Evaluation of Short Circuit Values

With the ever increasing power gencrased
by modern power stations a fault on the
system may by such enormous
currents that unless instantly intermﬁud
serious consequences may result, -suc
fire, damage to plant, injury to personnel
and serious stoppage of supply.

Knowledge of the values of fault currents
which can appear on a network is therefore
absalutely essential, and it is only with o
knowledge of such quantities that
selection  of switch-gear, current trans-

In order therefore to determine any fault
values it is essential to know the impedances
of the system. This being the vector
combination of resistance and reactance,
symbolised by the letter Z and evaluated:
Z=/REEXE

In the case of generators, transformers
and reactors the resistance is nepligible
compared with reactance, and for all
practical calculations the percentage
reactance is the one which simpli-
fies calculation, wutilising the reactances
given by the plant manufacturers.

The reactance of machines as mmnon\:d

is generally expressed as a
S it i oy Be Sl |
under short circuit ‘conditions a
former having a 5% reactance, with
normal full load current passing will have
a reactive voltage drop of 5% of the line
to neutral valtage, the applied voltage
then eing S oF the aeral applied
voltage,

In generators there are three redctance
values, the first being a_sub-transient
reactance which is a rapidly decreasing
component, the second a transient reactance’
being a slowly decreasing component;
and third @ synchronous reactance which
is a sustained component. These com”
ponents are mmmm?" below by the diagram
showing the symmetrical shore circuit
current of a typical generator.

that

SUB FRANS 1ENT

formers, busbars, and associated

can
When selecting circuit breakers it is suffi-
cient to base calculations on symmetrical

three phase qull conditions.

When determining  protective relay
settings, it is however, necessary to know
line to earth, double line to nrr.h and line
10 line, or unsymmetrical fault values.

The source from which power msy be
fed into a network n usna]ly the generating
plant connected network, but
synchronous mlchlnes urml]l drswlng
mer from such nu:wo:k. |reu:':§:hle

lng power into the symm t‘w.k
conditions. Large mor with
rotors having mna.ideﬂblk ﬂvwhcd cﬁcc;
may, with a drop in frequency or

act as induction generators and feed b:c;
will occur. It is therefore necessary that
all these factors be taken into consideration

in caleulation of fault values.

—_—

TRANS 16N T

Compomans 5‘:“”"":4‘
il ﬁﬂ’f ;

ITIA
01

These components do not arise i
eransfnmwrs. since these are static -pp-ﬂ’
The reactances of transformers 8
:he leakage reactances of the primary and
secondary windings and may be r.nnmlﬂ°d
us series resctances and added
metically,
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e reactance values of cables and
averhead lines are generally given in ohms
per mile or per 1,000 yds. and these values
can casily be converted to 1 percentage
value by the formula:

% Value at given
KVA  base for

The fault value would be

%= 10,000 KVA or 10 MVA.

In this instance the base was taken as
the rated capacity of the transformer,
from what has been said, when converting

ohmic value of X 100000 < KVA Buse X
Where X=Value in ohms,
/=Line to line volts.

the value of X may be either résistance,
Feactance or impedance.

When calculating fault currents it s
€ssential to know the following:-
1. Full dewmils of all the plant that can

feed the faule.

2. Deails of all the factors that can limit
the fault.

Since  generators, transformers  and
Feactors are all rated in kVA it is convenient
1o calculate shart circuit values in kVA or
MVA and to convert to values of symmetri-
<al breaking current at the final stage.

When selecting circuit breakers it is
Aot necessary to convert the fault values

Current, since circuit breakers are rated
in kVA or MVA but, it is however
Essential that this rating should be stated
In relatign to the voltage, since the voltage
yetermines the current which the circuir
breaker can deal with

It will be appreciated, from the foregoing
::Idz' statement 1 means little or
ing, as it cannot be ex that a
sifcuit breaker should bave the same rup-
capacity at voltages lower than that

- ¥oltage on which the rating is based. The
- Plan installed and connected to a network
Ml by virtue of requirements, naturally
Bave difierent KVA catings, and, becaust
Of this, when calculating fault values, it
15 neg that the percentage reactances
9 the various- plant_be converted to
ﬁ“mkvAhx. The value of this base
unimportant and may be that of the total
Plant cypaciey, machine, or

the la:
ury figure mmm a5 100,000

In order 1o illustrate the unimportance
oF the value for the basic KVA
| gansider a 500 kVA transformer having

e of 5%. (Actually the
Mpedance would be nearer 4 or 4.7%).

73

e o a common
base the result with any other basic kVA
would be the same, as follows:—

5% Reactance on 500 kVA would on a
1,000 kVA base be 20005~ 109

and the fault capacity would be

*I'%f 10,000 kVA.

This being the instantancous symmetrical
value.

The simplest shore circuit calculation
is where a single generator gives supply
o EA an!(lun any
) or E; Fig. | would
mean that cither the feeder O.C.B. or the
generator O.C.B, must open to cleat
taulr and the value will he

rrE s

=15,000 kVA.
again, taki

of 100,000 the
basis would be
10000 8=4009,

2000 Iéﬂ
e

in this instance a kVA base
percentage reactance on this

and the fault capacity would be

10000EAIR0 25 000kvA.

The foregoing example might be cited
4s an average undertal to which furure
extensions will be made from time o time,
and let it be assum: t two further

sets are being added the capacities of these
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sets being different. In this instance a
common base must be decided on and the
combined reactance expressed in terms of
this base.
Figure 1-1

icares this condition.

716

Let the base be taken as 100,000 kVA.
Then:—
100,000 x 8

1. Generator A= _W

3 Generitor Bi= %- 240%

200%

3. Generaror ¢~ G106

There being three reactances in parallel
the mlr:lmm reactances will be the following

~saEA%
und the symmetrical shore cireuit kVA
will be :

100,000 % 100
.

=117,000kVAor 117TMVA.

This calculated faule value does not take
into account any external to the
station, such as cable or overhead line
im and in re 1 té: Eaulli: is
station.

SR S

of
;’4 feed @ mbmtll;'; 2 miles distant, by

cable, having a reactance of 0+125 chms.
per mile, this additional reactance, for the
purpose of caleulating the fault capacity
must be taken into account, should a fault
develop at E2.

The first step will now be to convert this
ohmic reactance value to a percentage
b sizas follows:

100,000 % 100,000 % 0-125 x 2
R 10572 b R —

20-6%

In this instance we have a further
reactance in series with the former, and,
since the calculations become' somewhat
more involved as we advance with additions
to the station it would be better, for the
purpose of these more involved caleulations
if impedance diagrams were introduced
at this stage.

Returning for o moment to Fig. I-]
where three reactances were coupled in
parallel the resultant impedance diagram
would be as in Fig. 1-2.

FIG. ]2

The next step, a feeder cable was added
with a reactance ealculated by the foregoin®
formula, of 20:6%. This additional reac”
rnce being in series with the previous:
the diagram now becomes as in Fig. 1+3.
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s
=
S

FrG /3
The resultant reactance of the generators
have already been calculated to be 854%
hd a more simplified diagram may now
B e = Follows:-

AEUTREL

FIG. 14

75

Since reactances in seties are added
arithmetically the resultant or combined
reactance in this instance will

85:44+20-6
=106%,

the impedance diagram further simpli-
b following:

NEUTRAL

rosyg

F16. 1S5

and the mnanunznus symmetrical uhon
circuit value will by
:oo ooo L 100
106
94,339 KVA
or say 94,400 kVA.

Should the substation however be fed
by duplcte fecders the reacunce of the

uh;e must be taken into account,

type of feeding will increase the

ﬁu]r \'ﬂ]ue. should they be of equal length,

o sty e e b e e i

m this type of calculation is the resistance

where this is

greater than, or very close to the reactance

value, its effect will contribute considerably

towards breaking down the initial short

circuit capacity.

The cable in the previous gln may
»:ll have a resistance uf 0-17

mile, giving a total resistance of
0-279X2=D-358uhm

Expressing this resistance in terms of
pez:znuge to the kVA base the folhrwing
is obtained.
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Per cent resitance on kVA base=
100,000 x 100,000 % 0-358
TT,000 % 11,000

~29-5%, approx.

resistance_component cannot be
:d-iod arithmetically to the reactance com-
ponent as the IR Kmp represents a com-
ponent in quadrature wi Teactance
drop, and must therefore be added
vectorially, and, since the vector sum
of resistance and reactance is termed
impedance the resultant percentage im-
edance of the combination will be the
ollowing:—

1. Generator reactance 85-4%
2. Cable reactance 20-6%
Total reactance 106-0%

i. Generator resistance % 0
il Cable resistance % 29:5
Total % resistance o5
Total % impudm:e = \/19 5%+106*
09%  approxi-
‘mately

and the short circuit value under rhese
conditions will be

100,000 x 100
Ihg

=91,743 KVA.

The foregol :smmph:s have not taken
into account z]E: installation of any step
up or step down transformers, and the
introduction of such transformers does in
no way complicate the determination of
faule values, if in Fig. 11, Feeder F3

a substation with a 2,000 kVA
transformer having a reactance of 6%,
the short circuit value of a fault on the
secondary side, close to the. transformer
at E3 would be enumerated as follws:

1. Transformer: 6% reactance on 2,000
kVA will be on 100,000 kVA
_ 100,000 6

=300%

& From ps

85-3%,
Constructing a reactance diagram.
The following conditions will obtain.

76

wEeoTRAL

Joo
e

FIG /16

Since it can be seen that these reactances
are again in series the resultant reactance
will be —85-4-4-300~385-4%,
And again the instantaneous symmetrical
3 plmsc short circuit value will

100,000 < 100

o

=125,947 kVA.

Should this transformer feed an overhead
line, and it is desired to calculate the fault
value at a pnm( some miles distant ic will
then only be necessary to add the line
reactance to that of the transformer and

proceed as in the previous examples
i examples have illustrated con-
.h:mns suggesting that the power sum:m

as planned from the start and that the
circml breakers would be
dm] with any fault condition that mlv
bnfmum::ly this is not always the case.
and extensions mwmn times a

many
years after the initial installation. If in
such a case chines happen to be

different vnlmgu it is customlry o imuu
oA T e
in to raise or T
busbar voltage to a common value, in such
a case the coupling transformers form very
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Ueful busbar ractances. Where machines

the same voltage bur of greater capacity

ite installed, it is often not convenient to

discard existing switchgear, and if such

existing switch-gear is to be employed

i, it becomes necessary to sectionalise

Busbars, by inserting busbar reactances

en the various sections or machines

0 order to break down the initial short
it capacity.

Figure 1-7 shows such an arrangement.

rie ir

From the previous calculations it was
‘(ﬁ\:nd that, on the basis of 100,000 kVA
generator reactances were:
Senerstor A 400%
Senerstor B 2409
tor C 200%,
guuﬂvc same basis the reactor will have the
Wing percentage values:
Ri 1000005 _ o0
i g
Should a faule develop at E1 the following
l"‘ﬂﬂdmce disgram  illustrates  the
i g " >
sequence which they will have ro
be Valuated in order to arrive at the fault
rent value.
2oghese show that parallel reactances 140%,
fo e, and 62:5% must be first solved as
o 1
* Resultane reactance
e
+ =125% approxi-
* mately.

NEUTRAL

&7

Fl6./8

This_then

gives an impedance diagram
as in Fig. 1-9.

There

in we have a parallel combina-
tion solved in the sal

me manner as before.
1

A

0125100

=145%

2. Resultant reactance
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NEUTRAL

ca
.27

showing the reactances in purallel and
providing a simple caleularion as below:
3. Resulatant reactance

1
m W

Giving a final simple dipgram as in Fig. 2
. mmh J[\pruxlmntc[y

wevrral and_the symmetrical short circuit KVA
a2 wil e
100,000 x 100
1
100,000 kVA
b A fault gt E3 will have the impedance
"; diagram as in Fig, 2+2,
S wEUTRAL

£r

F/6. 8
for which thé final symmetrical short
circuit kVA will be
100,000 100

69,000 kVA -
et B2 wil give the disgeum o5 in AL 22
g, 3+

]
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Here the 400% and 100% reactances are  StarDelta and Delta-Star method wlu‘c]\
in plra].lei with the 240% reactance, giving is slightly more complicated,  This method
1 is however considered outside the scope of

4. Resultant reactance : P ) this papcr‘ und, also since this particular
bryoms 1y method comprehensively dealt

A & wld| by R T Lvth:l] in his work Calculation
=161% nrpram- of fault e in Electrical Nz(wml:r,

it would be rfluous to reps
ghnssm o further simplified dlagram as here this method of dealing i
ll' currents. -

Up till now this paper has dealt
exclusively with fault conditions - arising
on systems fed directly by the generators
or_transformets ie. at the fransmission
voltage, and it may therefore be of interest
to provide an example of a consumer fed
at 400 volts through a transformer coupled
to a high voltage network, thr n
circuit breaker having a rupturing caj

of 150 MVA the transformer belnt nf
500 kVA capacity with a reactance of 4%
In the simplest form the short circuit
capacity. would be, at the given voltage,

5—10;&?”‘500 kVA

=11-5 MVA.
In many systems, two factors, viz- 5
i. The equivalent reactance
network feeding the LV ne\work md
ii. The reactance or impshnoe of the LT
connections between the transformer
and the wibch-gm can have consider-
able influence on the fault values and
St i xw:mh—(znr, ularly

FG.23 where existing gear cannot be replaced

due to economic

Where ¢ it provides o simple solution of

o rea in series, coupled in parallel Considering (i) above, this depends on
the size of transformer, and the small
R ol chis 1 the Téas will b the eflect on the low
3 1 tension fault, and this may be illustrated
* Resultant reactances 1T T by the following examples,
TET62°5 ™ 300 A. Taking the 500 KVA transformer
106-4% in the previous example
""’m‘;m -hcm it value o B3 i Then: s
| DDO EquivalentHV reactance % = :lw
94000 Lva, =0-33%
mftm!gol xamples reducing seis  Shors clruic KVA on 41
o il o ranches of a n:mork :mufmmmmo..ﬁ 500 100
..;‘ *w.l. u the simplest method  (at 400 volts.) ==
@mun. with such problems.  There is
' 0 further method known as the =12,500 kVA
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Short circuit kVA on
transformer reactance +
reactance (at 400 500+, 100
gy "'1—53
1,547 kVA
Indicating a reduction o 951 kVA.

B> Taking a 3000 kWA transformer with

6% reactance and the same . capacity
GC.B — 150 MVA
Then:

i. Equivalent HV
gemnce % on 3,000

KVA B 3,000 100

=
=2%

ii. Short circuit kVA on
6% transformer re- -
actance only (at 400

volts.) Rl

Sho " =50,000 kVA
i, rt circuit kVA on

it s = S0004100

HV reactance (at 400

vol =37,500 kVA

s ‘
Indicating a reduction of 12,500 kVA.

Stresses due to Short Circuits

The calculating of short cirml: values in
an electrical system naturally  suggests
that the methods for calculating ﬂu stresses
ser up in conductors, more particularly
in bus bars, should be given attention.

conductors,
depending upon the direction of the current
—attractive when the currents are in the
same direction, repulsive when in the
opposite direction. :urrz‘lng normal

nts these forces are of negligible

considerably  and
wance must be made when designing
:lectriznl plant, and insulating supports.
Clamps and linking apparatus must_have
ldequ-tg stren, w\tﬁimml these forces

ven. though may be of momentary
dura:ion only.

In 80 far us these forces affect the design
of switch gear it is not proposed to give
any calculations in this papec since this
subject is very comprehensively

dealt with by W. Wilson in o pub]xcman
Calewlation and  Design  of cal
apqaratus. Forces on Conductars du’nng short
circuit by W, R. Tripp and, Electro magnetic
forces set up between current carrving con-
ductors_duwring short circuit — Journal IEE
Vol. 75 No. 454, October 1934.

The forces cunszdered will be thase
occuring on busbars and lang lengths of
conductor runs only, right angle sets, etc,
are not being considered. The calculations
given are in general applicable to round
conductors, when flat eonductors are con-
sidered certain correction factors must be
introduced « factors  may
readily read from a set of curves pi n:ed
by the Copper Development Assaciation.

The method for calculating these forces
is as follows: *
Let1 =the r.m.s, value of the current

L =length of conductor in inches
§ =spacing between conductors
F =force in Ibs. between conductors
4:5x 18 L
ThenF= —wxE
The formula above may be written
X
107
the force in |bs. per foot tun.
In order to obtain the maximum value
of F the peak current must be consid
this being /2 Xr.m.s, value (a symmetrical
and sinusoi wve being assumed) giving

1 wa
e §4xhéli.rms..'l' lbs. per fooe

lc<8><L rm

Ibs. per foot run,

Under :lmrt circuit conditions, as ex-
plained carlier in this paper, at least one
phase asymmetrical, and that the
puk current in @ ¥ metrical

being the condition which

determines the forces the bus-bar insulators

and conductor supports must be able to
hstand.

The forces must be calculated on this
basis and the formula then becomes.

3, Fo 24%Q2-55 %L ramis.)? [bs, per foot
4 T07%5 run;

35-12 %L r.m.
0TxS

4. F= Ibs. per foot run.
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When flar conductors are involved the
formula becomes
3512 x

xK

1075
The constant K may be enumerated as
follows:

in evaluating “K”* care should be taken as
Tegards the values of “a’" and “b” since
lhm values vary depending on whether
B bers b conductors aco: eid et v on
In the case of comy us
burs with spaces becween busbars laid
-ld= by side on edge the full width of the
impound bar is taken and not the sum
o the individual bars, likewise where th
ars are laid flac.

Stape factor for Recanguslr copper condutors.
By connesy of the Copper Deslpmens Asssain:

iy, Otter is now open for general
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Mr. C. R. HALLE (Pietermaritzburg):
Mr. President and Gentlemen: I am
certain we are all thankful for this very
fine paper, not only for what it has shown
us that we do mot know about our own
breakers, but also in that it may inspire
our Councillors and prove to them that
we have, after all, a fairly complicated
Jjob to do! Not that I am going to put
in for an jmmediate increase in salary!
But 1 do hope that when we get to the
stage that our undertaking has increased
in size and we expend a
lot more capital, our Councillors will
realize that there are seientific reasons for
it; that ordinary old parafin tin
arrangement that we had years ago and
were quite happy with and called an oil

& lot of money at times to get the correct
thing for safety.

When the job has got beyond a certain
lmit it may not be economic to go on
putting in more and more powerful cireuit
breakers; it may be better to stick to the
‘one rupturing capacity you have decided
on and then look for another point of
supply for Lujecthlg power into the lyat!m

that same standard cirent
bmaknr—a problém we are meeting wm
at the moment.

I believe that in any discussion on a
paper one should try to ask an h||.e11.lgmt
question, and in my struggle to fin
all I can think of is that this p.p.,,
indicates all through the good old standard
50 cycle sinewave. With due respeet
to Mr, Milton, we do not reeeive t)u,:_
There was a case where a
know was very upset with things thet
were happening when he put on conden-
sers and certain switches blew up and
he got interruptions, and he actually
asked Mr. Kinsman to lend him an
oscillograph and took various tests and
called us in to view what we were plllﬁn'
into his factory, and it looke
like a dromedary suffering from rheu-
‘matism.

What 1 would like to know is, if these

woaderﬁl mlnuhlinnn ‘made
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ridiculous, and does it increase the
danger? Would there be much difference
in the res

Mr. J. L. VAN DER WALT (Krugers-
dorp):

Mr. President and Gentlemen: The
author is to be congratulated upon pre-
senting a paper of such vital importance
to distribution engineers. It is perhaps
& subject that is being treated too thlly
by many. Under the heading
happens. inside a-circuit breaker 4 w}m
fnrm are set up," the author has touched

one of the most complex problems in
Slbstroghysics, . 1, aié - iatersuption
Prior to the of

the contacts, there is an electron drift
measured as current, This electron drift
cannot be expected to be arrested without
oo Lol display of energy. It is
this display of cmergy that is observed
&8 an arc. It has further been proved
that it is not only heat that causes
ionization, favourable conditions for are-
ing. It is also assisted by the incidence
of light radiation of sufficient short wave
length and the application of strong
electric fields.

The suthor mentions that the faster
the speed of the breaking the more effec-
tive would be the capacity of the circuit
breaker to interrupt a fault. - There is,
however, @ eritical speed for the best
performance. the arc Interruption
phenomenon there is eventually reached
a mermnx value of voltage higher than

can supply. This happens
n e mum gap lnngth 1f this length

jm nﬂer m arc has re-
started zero, for the next
half qyl:le the are lel hllrn at a length
greater than the critieal gap. Thus a
greater amount of energy will be teluud
This eritical speod has been proved t
be:  V=100XW, where V=velocity ln
feet per second, which is the critical
gap. This speed is difficult to obtain
in practice, espocially in high voltage
switch gear.

An sre control deviee not mentioned
is the turbulator contact of the plug
and socket type.

'l'hn author states that it is w.lltlll

im]
p!nlt that can feed into !hl hult lm‘l
all factors that can limit the fault.

8
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Unfortunately,—fortunately 1 would say
for some of us—a large number of
undertakings purchase in bulk, and this
information is not readily obtainable. The
short cut method of Rupturing capacity in
VA rating of transformer x 100
actance of Supply transiormer
This formula gives a pessimistic value and
i therefore safe. It allows for a certain
in the system, and T think that
is about the only formula we can apply.
on mccount of the lack of information
a3 to the system feeding us.

A field yet little explored in wvireuit
breaker design is to reduce the current
to z6ro before the contacts part by pro-
vldlng o alternative path for the are.
This must_therefore be capable of
ahnnrMng .n the are energy. This I8
possible by means of a condenser con-
nected across the contacts, For successful
operation, the energy stored in the con-

KVA=

denser, e, i OV, must be balanced
against the energy stored in the lnduetlv!
‘believe this meth:

appl successfully for mnl
switches and with further research may
open a field of circuit breaker design.
and certain difficuities such as discharge
current of md.m:m welding contacts
together may be overcome by inserting
discharge u-m.-m:a-

i et pity um. testing nuumrl-
all agred

metrical breaking current. The major
difference is in the measurement of voltage
und current,

To comply with the B.S. specifieation$
mentioned by the suthor certain lagging
power factors are specified. It hef

this factor is obtained by manipulating |
circuit elements in parallel, and thi
reduces the severity of the test as com
pared with circuit elements in serics:
This is due to the alteration in the el
cuit time constant. The author of this
statement recommends that all Brif
dards exclude ndjustment of power
tﬂ-:tnr by parallel connection of cireult
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Mr. J, W. SWARDT (Burcau of Stand-
ards):

Mr.  President, Mr, Buchanan and
Gentlemen: With reference to what has
been said in this Paper regarding safety,
and the necessity of realizing that safety
18 such an important factor in the whole
set-up of distribution, I would like just
to mention to what extent the develop-
Ment of testing switchgear has gone in
South Afriea.

Shuruy after. (e Bureau of Stindards

gelabished it e mn‘liled with

projeets, they are extremely slow-moving,
I think we all realize that when you get
different peoples from Europe and from
the United States together it is not
always an easy job to get agreement
on such basic issues,

PRESIDENT:

Is there any further dlacusslun on this
Paper, gentlemen? T will express
our appreciation to Mr. Bm:hamn for the
Paper he has prepared for us; and assure
him that it will be a valusble addition to
as a Paper of reference

"xx
In the Umum that Nmugh it was admit-
tedly still on a very small scale, develop-

it was faking ploce a ok taiely rapht
Pace, and consequently we had to bear
in mind that in due course requests would
be coming forward for the testing of
Switchgear. As you know, the Bureau of
Standards is also an independent test
house, and manufacturers or consumers or
'stody may request the Bureau to have
modities such as switchgear tested
‘M issue a mu certificate.
was one of my duties to
hvemg.u- lh\! whole issue of switch-
Eear testing oversens. We realized right
the beginning that anything com-
ble with the AS.TA. station in the
"K. would net be practical, nor were
mdy for that in South Afriea, We
o keep our mind on the aspects
at we would have to cater for. In
Main, the USA. and Switzerland I
of lh@ privilege of witnessing many
ese tests and also the size nl the
involved, and as a res was
heL In g to st hlyp}‘
n th what was being produce
the Uit and the Faehties Mqu.ired
¥ would invest first of all in a small

£

gggg

set capable of doing the 10,000

Wps on  half sccond rating. That
“:H be s tenpni. up considerably depend-
o On. the time rating. That oquipment
Now practienlly cmpletnly installed,
z‘" I thought it might be ofs interest
You to know the extent of the develop-

"Ment of testing goar in South Africa.
With regard to the symmetrical and
currents referred to in the
1 would like to sy that that
is enjoying the attention of the
Electrical

tional Commission.
hotigh, e many of these ntornational

ﬂ[g

that all members will make considerable
use of in the future.

LATE DELIVERY OF ELECTRICAL
EQUIPMENT AND PLANT FOI
POWER STATIONS
Councillor Billingham of Cape Town
place before you the
quutl.m of plant deliveries.

Councillor Major J, W. 0. BILLINGHAM
(Cape Town):

Mr. President and Gentlemen: The
subject I would like to bring to the
notics of this Convention is the delay
in the delivery of electrical equipment
from overseas. 1 should imagine that
most municipalities are in the same posi-
tion 83 we find purselvea in Cape Town,
that is, we have our hesdaches in many
ways outside of the qnmtl.nn of deliveries
of clectrical cquipment that municipalities
have already ordere or instance, we
in Cape Town have an additional worry,
in the fact that we are now recei
in our coal, fines, for which our older
section of the generating plant was never
designed. That in itself gives us a
reduction in _capacity and adds to our
headaches, That, of course, is a local

of faults in rotors quite unexpootedly,
and that, combined with fines, roduces

dinners cooked round about 12
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o'clock. These particular matters, of
course, are more or less confined to the
country we are in, but the growing
demands of electricity, I feel sure, have
been taken good by various
municipalities; in other words, I am sure
that the councillors will continue to look
well ahead in their requirements for the
future, We have done that in Cape Town.
We have plans ahead that will carry us
forward for many many years—new power
stations and development to existing
stations,  Consequently we place our
orders years before we are requining
them.

Now, although we are prepared to wait
for a reasonnble time for the delivery of
this equipment, bearing in mind the grow-
Ing demand for electricity (perhaps dun

our own advertising) we cannot

indeﬂniuly for it or afford to see Lhe
delivery dates very much exceeded. There-
fore, Mr. President, in as much as the
municipalities have taken all steps neces-
sary to get delivery of equipment, I do
suggest that we should pass some sort of
resolution at this Convention stressing
the urgent necessity of our getting this
equipment as soon as possible. 1 suggest
the lailnwlng that a telegram be sent
to the High Commissioners of Rhodesia

and H\e Union of South Afriea from this
Convention, requesting immediate action
in obtaining shipments of ele u'tdu]

peb e by
the various territorics as soon as poﬂﬁ:le.

PRESIDENT:

High Commissioners of the two

concerned urging complinnce with delivery
dates, 1 think that is his greatest con-
cern—the fact that plant is being delivered
far later than the initial delivery dates.
‘We are all aware of many of the problems
mssociated with that, but there can be
no harm in urging yet again the vital
importance of ‘cloctrical plant to huu:

with which this Cor

concerned. “Would someone mnllﬂ thx:
resolutio

Mr. D. A. BRADLEY (Port Elizabeth):
Mr. President: In sooondlng Connclllnr

Btlllll am's posal, mi say tha
lhm])r:. of u:e Illle dulivnry nf

all types of apparatus and machinery
affecting our undertakings and we all
suffer thereby; and T think you have put
the matter correctly, Mr, President, when
you stress the urgent need for eloctrical
plant in both territories. We have done
all that we can do, and now I hope that
this resolution may bring about something
have been hoping for for o long time,
namely, that machinery may be made
avallable at the time the contractor con-
cerned has stated it will be available.

Mr. W. H. MILTON (Escom, Johannes-
burg):

1 think, Mr, Pw-ldenh it wnnld be
advisable to add the Commissi
to those of the municipalities, . Vi ot
the fact that many municipalities are now
entirely dependent on us, for example,
Port Elizabeth is dependent on us for
the extension of supply,

PRESIDENT:

May 1 take it rh.u it is. agreed - that
that message be sef

{Agreed.)

SHORTAGE OF COPPER

The next matter is ome of
concern to all of us: the ahnrtage al
copper. As a result of what might almost
be called a black market in copper and
lead, many of you in the Union and some
of us in Rhodesia have suffered, not only
from a copper shortage arising from late
deliveries ‘of copper but from a rather
subtle nh-mcmn of copper from those
resources already available to us. I think
it would be good for the question to be
ventilated, so that all concerned will hear
of the very serious situation that i8
oceurring as n result of this shortage of
copper,

In recent months we have seen deliveries
of cable, which previously one could get
within & matter of three or four monthé
ds of 12 months and
more, and we are told that the reason
is mainly the copper shortage.

Now, we know that world condition®

mmnpn-
that need in no. unoeriatn terma;
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submit that the power supply industry,
whether municipal or any other, is the
most important consumer of copper in
South African territorics; and the avail-
ability of copper supplies, in whatever
form required, should engage the attention
of all governments before anything else.
Further, I do feel that the utmost steps
should be taken by the suthorities con-
cerned to ensure the rigid enforcement of
the ordinary criminal code against those
persons found quilty of stealing copper.
I have heard of affalrs in the Union that
almost beggar description in the elever-
ness of those who are respansible for con-
tributing to this particular black market,
and we are beginning to have the same
experience in Rhodesia, It takes two
days for Johannesburg's cold weather to
reach Bulawayo and the transit of criminal
Practices has been equally rapid. I am
not suggesting now that Johannesburg
was the originator of this idea, in fact,
it seemed to happen so quickly that it
might have been the other way round,
But I would like to impress on all authori-
, particularly those administering the
law of our country, the serious-

hess of the copper shortage and
Recossity to take strong measures when
the theft of copper, particularly from
Power undertakings, occurs. There may
be same of you who would like to discuss
this point, and I would like to refer also
certain proposals that have been
Teceived by most of us from cable manu-
ficturing companles i have same-
times been a little difficult to handle in

View of the ecurrent Council proce

has been suggested that any copper
that may arise in the form of scrap
from municipal undertakings should be

Made gvailable to cablo manufact:
Companies in order to produce at least
8N equivalent amount of new product for
the use of the Council or other authorities
wmmd That cuts scross the normal
il procedurs which I expect applies
10 most of you—that all scrap materials,
Of whatever sort, arising in_the course
Of municipal administration, shall be sold
Sither to the highest bidder or at an
Suction market or something of that sort.
diversion of any form of serap to
cular manufacturer raises questions
" principle that have concerned Councils
8l gver the ecountry; they certainly
Concern my own Council. ~There are

i

k)
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various suggestions of ways and means
of achieving what we want, that is, to
ensure that any copper scrap that does
arise can be used for the benefit of the
?qu(ﬂcl{y industry of the place where
arises. It has been suggested that
i s might be invited with clauses
providing for the taking over by the
contractor of Whatever scrap copper or
lead may be available, the pricing of this
to be one of the items on the bill. That
is one way in which it might be overcome.
B\u u:a Whole question is one of such
mportance to us at the present

nme lhnt 1 feel we might usefully spend
& few minutes discussing it, and it may
be that some of you have had expericnees
that will help other Councillors to make
up their minds on this important matter.

Mr. J. C. DOWNEY (Springs):

The problem of copper in the Union
has now reached serious proportions with
many of us, particularly in the Wit
watersrand area—and I fnclude the mines
in this—and serious thefts have taken
place from our undertakings. In one
case a fence was cut and a complete
drum of cable rolled out and whisked
away. In another case, in our own
undertaking, a line was made dead during
the night and the whole of the line was
removed. another case, where a new
township had just been completed and
one house supplied from the new network,
they waited till the people went fo bed
and then dug up and removed the cable,
That is_going on not only at ome end
of the Reef but all over, including the
mines,

My own Council have realized the

sness of the position and have now
implemented the local government ordi-
pance and introduced by-laws governing

the Scrap Metal Act in Great Britain,
which was brought into force there in
1012, The position, as I have said, is
4 serious one. T have not all the facts,
but I know we have received an allocation
ut nnpper in the Union and deliveries

are going up to two years,
Some of our undertekings mow have 1o

matter should receive our serious con-
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sideration. I am very much against any
method of disposing of serap in the form
of copper to scrap metal merchants. I
feel it is in our own interests that we
dispose of our copper to the people who
will process it and pass it back to us.
T submit these poihts for the consideration
of members.

Mr. W. ROSSLER (Kroonstad):

We have also had experience in this
regard.  We have taken steps to super-
impose a completely new  distribiition
system on our existing one, and by this
means have been able to recover some of
our copper. In fact, it has been an eco-
nomical propesition to recover some
the old sections of cable. These were
stored in the power station yard, together
with any serap copper that we could lay
hands on coming from the undertaking.
I think on five occasions the fence round
the power station yard has been cut.
In each case the Police were informed,
but in no case were they able to trace
the culprits. All they were able to tell
me was that it is an ‘“organized gang
operating from Johannesburg,” which was
of comparatively little use or comfort to
us, we are ' an effective
Whilst it is difficult to estimate
it must be in the neighbourhood of
several tons so far. In one case &
quantity of copper cable had been stored
outside m substation under econstruction,
and when we arrived there the next day
it was gone. That, too, was reparted
to the Police, without effect. Therefore,
Mr. President, I do agree that it would
be helpful if legal mensures could bo
taken. On the practical side, wo have
sent recovered copper to cable manufac-
turers, thereby getting at least the equiva-
lent weight of the scrap copper in new
eable.

Mr. J. C. DOWNEY (Springs):

For Mr. Rossler's benefit, I might
mention that the gang may have operated
from Springs!

Mr. G. J. MULLER (Bloemfontein):

Mr. President and Gentlemen: On the
subject of sale of serap, I am going to
tell you about a means of overcoming the
difficulty of Municipal regulations in con-

nection with the sale to manufacturers.
After the matter was brought to the
notice of our Councl they passed a reso-

amount of copper equivalent to require
ments. That does not involve any breach
of Municipal regulations or ordinanees,
hecause the scrap is not sold, it is used
for Municipal purposes by agents of the
Municipality, the tenderers in this case.

The theft of copper, T agree, is becom-
ing serious. We have had minor occur-
rences. T think the total value of copper
stolen is about £300, which is bad enough,
but not so much in comparison with some
places, Semething should be done about
this quickly. As long as copper is in the
hands of dealers in metals we shall have
this sort of thing, because control is
extremely diffient,

I would suggest that this Convention

Governments because if one Government
docs not cover it all the copper will
areive there. We should usk both Govern-
ments to make illegal the possession of
copper by anybody whe is not a user or
& manufacturer of copper produets, and
within a period of three months all copper
in the hands of non-users and non-
manufacturers must be sold to manufuc-
turers, after which date all copper should
pass only between manufacturers and
users,

Mr. J. E. MITCHELL (Salisbury}:

Mr. President and Gentlemen: Follow-
ing on what Mr. Muller has just said,
I can tell him that the actual export of
copper from Southern Rhodesia is pro-
hibited already. Tt was found that quite
a lot of copper was heing collected and
was on ita way or practically on its way
to the Union, when the Southern Rho-

the Union which m be re-]

and sent back in equal quantities to
ﬁumem Rhodesia as cable or copper
ire.

Whenever there is a shortage of any-
thing there s a “black market,” and it
is very difficult to stop a black market

4
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by legal methods; people always find
some underhand way of getting out of it.
the Washington conference last
Year every country was given a certain
quota of copper, and I think I am right
in saying that the Union of South Africa’s
allocation was put at something like 70
I think
there are two methods open to us, one
of which definitely concerns us and the
other the country as a whole. If repre-
sentations could be successfully made to
&t the quota back ta normal, the black
ma g0, because we should all
have the copper we require. The other
Suggestion is that high level represen-
tations be made to get at least the quota
o copper for electricity undertakings
to normal, giving them priority,
&iving those with prior claims, say, 90
Per cent of their quota, and balancing
this by cutting users of small priority to
Something like 50 per cemt. I think if
We were to make representations along
those lines we might get somewhere.
PRESIDENT:

We have now ventilated this subject,
and I think it was only right that we
Should do sa. 1 do ot propose to put
&0y reslution before you at this stage,
Blthough we might produce one later in
the Convention. The matter will be dis-
fussed by the Executive before the end of
the Convention. We will now adjourn.
Until 9.30 tomorrow morning.

Cunvention adjourned at 12.30 pam.

1952

The Paper given yesterday by Mr.
Buchanan is still open for discussion if
30y members would like to contribute
later op, and there will, I trust, be dis-

n ‘of an's Paper which
e Is (o contribute this morning, and
Mrrangements  will be for . the
Wthors' replies to the ssion to be
Een tomarrow morning.

It is now my pleasure to eall upon
Mr. R H. Redman, to deliver his Puper.
Wik DEVELOPMENT OF THE BULA-
AYO ELECTRICITY UNDERTAKING

By
R H. REDMAN, BSc.(Eng), AMIEE,
MInstF, AM.(SA)LEE
Daputy City Electrical Engincer
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UNDERTAKINGS OF SOUTHERN AFRICA

Mr. R. H. REDMAN (Bulawayo) :

INTRODUCTION

The Association is holding its meeting in
Bulawayo again after a lupse of seven years
At the two previous occasions that this ity
has been honoured as the venue for the
Annual Conference, papers have been
presented on the development of the
Bulawayo Electricity Undertaking, On
both these aceasions the papers weére pre-
sented by the then Assistant Electrical
Engineers, namely Mr. J. W. Phillips who
gave a comprehensive and interesting strvey
up to 1934 and Mr. A, R. Sibson who, in
1845, filled in the story for the intervening
period between those dates with an ex-
cellent paper which, 1 may say, is still used
s a reference book and guide by the
department.

Mr. Phillips, as you are aware, became
Chief of the Undertaking in 1936 and re-
mained sa until 1945 when he left us to
utilise his profound engineering knowledge
in a wider sp! of olony's economic
life. Mr. Sibson succeeded him in that
year and he is our President today.

I have been given the privilege of reading
a paper to the Association. at this Con.
ference, and 1 cannot help feeling that |
should be breaking what has now become a
time honoured:custom if I were to choose
any subject other than the Development
of the Bulawayo Electricity Undertaking,
1 may s ever, that I have not made my
choice without a certain amount of trepida-
tion, in view of the very high standard
already set by my predecessors, and if |
should fall shore of this criterion | must
ask your indulgence.

It is my intention to consider the Under-
king under six main headings, vz,
Tatsod i 5 Distiibus,

Financial, Administration and Technical,
Conclusion.

The story of the Development of the
Undertaking since 1945 is a story of almost
superhuman effort on part of the
staff to keep pace with the electrical demands.
of a community whose rate of growth has
far outstripped the resources of its utilities.

How does one assess the rate of growth of
a city! By the Increase in population?
By the increase in its Civic Expenditure or
Revenue! By computation of its increase in
b ? Or by the increase in Water and
Electricity demands?



TABLE 1

GENERAL STATISTICS RELATING TO BULAWAYO DISTRICT

1945 1946 1947 1948 1949 1950 1951 % lnmes_“ REMARKS
194

o e

- | E562,997 | £600205 | £713,97 | £785,110 £881,930 £1,002,880 123-6%

17,544 85-2%

976 56-7% % Increase from
895 48-6%, 1946-1951  only.

33322 68-1%

Total 52,737 73:2%
Number of pas-
songers. carried by

‘omnibus service ... —_— _ — _ 2,243,446 3,323,456 3,939,897 T5:6%
Water  consump-

Im 31, 3%, 75,000) 1.059,077,000 | 1,010,017, 300 | 1,356,000,000 85:4%
Ansusl value of
building  plans

passed .. - o | E416,166 | £552,977 £832,599 | £1,117428 | £2021,342 £1,910,956 £4,068,067 878%

% Annoal increase
in sales in
Bulawayo over cach

- 1% [ 35a% | 1ss% | 20w 243 39% | s40%

VORI NMIHANOS 30 SONDIVINAONN ALIDTMISITE TVAIDINAN 40 NOLLYIJOSSY
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There are many ways such as these by
which the growth of a community can be
assessed, but to my mind no single factor
can give the true picture. Only by collective
consideration can anything like a true
picture be achieved, and it is important
that when gssessing the growth of such an
Undertaking as our own, one should have
as a background a picture of the growth of
the community which we serve since,
without it, the story of our own expansion
could become one sided and perhaps a
ligele meaningless.

Consider Table 1 which shows the
expansion that has taken place from 1945
10 1951 in various spheres connected with
the City and adjoining districts, It will
be seen that the Civic Revenue has risen
by 123-6% in six years, representing an
average rise of just over 209 per atnum.

The European population has
85:2% in five years, or at the ra
approximately 17% per year. Had the
figures for 1945 been available it is thought
that the increase might have been even more
striking. Perhaps the most interesting
figure of all s the funtastic increase in the
value of building pla issed.,
assuming that building cost three times as
much in 1951 as it did in 1943, it would
not be unreasonable to assume that the
amount of building going on at present is
almost three times s great as it was six
years ago,

We sce, thereforé, from the picture
shown in Table I that our Undertaking is
being called upon to serve n community
which is ing at a very

some time and orders had been placed for
the 15 MW machine in the preceeding May,

Considerable thoughr had been given to

e operating conditions of the new station,
and it has finally been decided to settle on an
operating steam pressure of 635/600 p.s.i.,
and a nominal operating steam temperature
of 850/825°F,

Ac that time, only two other stations in
Southern Africa were working ot this
pressure, but it later became adopted as a
standard for units of 30 MW capacity which
might be taken as an endarsement of the
‘wisdom of the decision.

Another  important  decision  which
necessitated prolonged consideration was
the choice of generating voltge. re
npgcnml to be three possibilities—33kV,
22kV and 11kV. For some time it had be.
come apparent that it would be necessary
to increase the voltage of thé” primary
transmission system in the Urban area and
the outside districts as there were signs
that the network would, in the near future,
become heavily overloaded. This problem
was, of course, very closely connected with

e choice of generation voltage. At one
time, it had appeared that new trans-
mission voltage would be 22 kV, but it

ame apparent, in view of the probable
growth of load in the area, that 33 kV
would be the wiser choice and this, coupled
with the fact that 12 kV is non-standard as 4
generator voltage, tuled our the inter-
-mediate voltage. The choice thus lay
between 33 kV and 11 kV, and the latter
was finally selected for 'the following

rate.

Our Department has, as a consequence,
been forced to step up its own expansion
to keep pace with this rate of growth, and
the measure of the success with which it has
achieved this will be shown, subsequently, in
later sections of this paper.
GENERATION

The position in 1945 was that Bulawayo
and jacent

PO
Station of 28-5 MW., Turbo-ulternator
capacity slightly
W was carried

in June of that year which was just below
the safe capacity of the Station ar thae time.
Plumhg::{h new 150 MW 13th Avenue
Power ion has been in progress for

principle
(a) The 33 kV primary network was
oaly being contemplated at the time,

and it would be sev

tion would, therefore, represent a
lower first cost and a saving of Loan
rg:hn until :hek became dulnﬂ;’:
to purchase the nec coupli
ransformers and switchgear.

(6) The operating staff wete alread

familiar with 11 kV' as a generation

voltage which was deemed advan-
tageous.

() Eleven kV was an old and tried
Seneration voltage in the man
turing world, Generation at 33 kV
Was a newer departure, slthoughnotan
innovation, and at the time not
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been altogether satisfactory in' some
cases, Situated, as we were, at a
considerable distance from manu-
facturing centres it was decmed
prudent to choose the lawer voltage.

(d) The breaking capacity of the switch-

gear would be lower.

The weork of preparation of the site
commenced in June 1945, and scon after
this steelwork for the plant started to
arrive.

The first section of the initial installation
to be completed was the 900,000 g.p.h,

0. 2 Cooling Tower on 1st December,

the beginning of 1947, the writer
wu:numl the turbo-alternator undérgoing
its tests at Rugby. Shipment was made
later in the year and work of erection of
th: sez on site commence:
the meantime, the demand on the
Und:mking had been wm;,-. as will
be seen from Table 2, m\.( wing (1),
showing the progress of the Undzmkmg
In April, 1948, the second installation
for the 13th Avenue Power Station was
ordered. This was an exact Jw}’-!mle of the
first, oompmmn one 15 MW turbo-alter-
nator and two B0 kib/hr. water tube boilers,
pump and ancillary equipment.
On the Znd and 3rd November, 1948,
fires were lit in numbers 1 and 2 boilers,
commissioning tests commenced on
the first 15 MW installation.
On the 19th of that month, the official
:gmm of the Station was performed by
s Excellency, the Governor of Southern
Rhodesia, Sit J!:l:‘hn l;:;b:l l(u}m: d, in the
presence of the Mayor of lawayo,
Councillor H. A. H and
Councillors. From this time, the set has
been on load almost continuously exc f:
far brief periods at weckends and public
holidays for essential overhaul and main-

fenance.

Tt wotld not be permissible to leave d'u:
year 1948 without mentioning two ather
events which occured in that year, the
dé::uxim of which were not without

t. During March
had been rumours of
s of Native unrest. From

onwards,
orsen, and in thy 1y hours
of '35 .d.v. e Thth ‘Apell, the strike

The biggest problem was keeping the
hoilers supplied with caal, which m\thd
moving roughly 170 tons of coal a day
the swonge pile along a cocopan s
150. yards lang—waork normally carried out
by Natives. The solution was achieved by
the use of volunteer European labour
recruited from the Distribution sub-depart-
ment (the activities of which had been
seriously curtailed as a result of the srnkz)
from other Municipal offices, and
amongst eneral  public mdudnm.
Technical S:hun% oys.

The removal of the ash from the bascment
was carried out by volunteer labour wpvhgd
by the Coloured community.
hour shifts during the 24 huurs we.n.
arranged, and women members of our own
office arranged a day and night canteen
srr\l:t. hot meals being available at noon

in the evening, and tea, coffee and
.samilwnh:s, €., s requi

As a result of the gcnenl effects of the
strike, the load on the Power Station was
red to some extent, the actual demand
hcing of the order of 13 MW against &

srmal demand of 19 MW nttllar time, the
r‘mk occuring in the m

On the momlng of Friday i 16th, most
of the 8 n.m. Native shift returned to duty,
and throughout that day there was a gradual
return of the remainder of the rtment’s
Native staff. By night fall the position was
nearly normal.

No load shedding was necessary during
the emergency, and as a result of the
willing and o Ll eliend co-operation of
the all sections of the community,
supply was maintained normally throughaut
the period.

The second happening in 1948 which was
of major interest to us was the termination
of the Coal Price Agreement that had been
m force for the past ten years. The effect

cneration. costs was  considerable,
0t 14 ealt with \adse'the Flosacil
section of this paper.

The year 1949 showed a sharp increase
in the rate of %rcmh of the Undertaking a5

will be seen from Table Il The wintef
rose by 35+1% and the units sent out
by 17:13%. In September of that yesf

n 4
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PARSONS
PRODUCTS

i Twa thrascylinder Turbo Alternaiors installed in an

i Australion Power Station. Seven machines of o similar

ipe have been ordered by the Eloctricity Su

| sion of South Alrica lor the new Taaibos Power Station
in the OFS,

STEAM TURBINES ALTERNATORS
DIRECT CURRENT GENERATORS
TRANSFORMERS (including Automatic Voliage Control)
TURBO BLOWERS AND COMPRESSORS
CONDENSING PLANT AND PUMPS  SPEED REDUCING GEARS

C. A. PARSONS & COMPANY
(5.A.) (PTY.) LTD.

806 JUBILEE HOUSE 15 SIMMONDS STREET JOHANNESBURG
Phonos MU-2774/5 P.O. Box M25

Haprosenting €. A. PARSONS & COMPANY LTD.. HEATON WORKS, NEWCKSTLE-ON-TYNE. &, ENGLAND
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Switchboard insalled in a Municipal Powor Sigtion. This switchboard was built in
our own workshop.

*

We are cxperts for design and construction of:

Complete Mur il Power Stations,

for HT. and LT., Com:

Plants, §

slete Reticulation Schemes, H.T. Transmission Lines.

*

Please contact:

POWER ENGINEERS (PTY.) LTD.

Cor. POWERFUL and BRIDGEWATER STREETS, PAARDEN EILAND, CAPE TOWN
0. Box 44, Paarden Eiland (Cape)

Ausociated Come

RHODESIA.

OUTH-WEST

BELGIAN CO!

x (95, SALISBURY.
L, PO




GENERATION STATISTICS — BULAWAYO

TABLE 2

Year Ending | Total Installed | Total Safe Maximum % Increase Yearly Units. Units “ Increase
June M/C Capacity Capacity Demand (kW) | over previous | Load Factor Generated Sent Our over. pltltjnwu
ear Yoar. Uinies
Mw) W) W) 7 £ Gur
1945 28:5 18-5 182 — 526 83,857,100 1,739,429 —
1946 28-5 185 June !m 1:65 54-45 88,174,637 81,088,273 432
s
1947 FLE 185 )lllzlll 1947 16-75 52:7 99612,300 1334
i
1946 85 185 ]Ihlx\ |9m 137 54:9 105,497,200 97,748,940 6:36
1949 435 2 lmzl; ;91? 351 45-01 124,490,300 114,494,290 173
1950 4935 24 M'J" B’S(‘ 14-85 48-87 145,551,600 133,458,660 1655
%
1951 435 4 ]u; :QSI 12:95 5312 179,023,300 165,639,700 2411

VOMMAY NEIHINOS 40 SONDIVINEANN ALDMISITI TVADINAK 10 NOLLYISOSSY



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

Additionally, the first bank of 33 kV switch-
gear comprising & nine panel 750 MVA
indoor board type was ordered. This wasto
serve the proposed primary transmission
system which would shortly replace the
existing 11 kV met work as the backbone
of the distribution system.

Two 15 MVA coupling transformers

rovided to link the 33 kV system with
dm :xlmn 11 kV main board which was
energised by the generators in Lobengula
5|r==| Power Smlun. and the first 15 MW
set in 13th Later on, when com-
tlu: a:l:nnd 15 MW set would
also_be connected to this Board. Both
15 MW machines were provided with
generator reactors,

To house the third installation, plans were
put in hand to extend the building sufficient-
ly, not only to house this extension, but
also the next one which it was proposed
would be similar in capacity and arrange-
ment.

At this time; the cooling arrangement for
both stations consisted of spray ponds
giving a capacity of approximately 22 MW
under summer conditions, and one
gallon/hour Mouchel _hyperbolic  type
cooling tower for the first installation in

venue. A secon gallon/
Hour tower was in the course of construction
but would not be ready for commissioning
until the following year.

Following the original planning of the
new station, which embodied the replace-

ent of the spray ponds with coaling

towers, orders were placed for the construc-
tion of two further towers of 1,250,
gallon hour caj w for the 30 MW’ in
stallation whi scheduled for com-
ik ks 1953 whd o Fuglets the existing
spray ponds.

arrangements for watet supplies
generally are shown on Drawing (2). It will
e seen that rasy and sol water reservoirs
are provided which will eventually, occupy
space now being taken up by cooling
ponds, Water will be pumped up to raw.
‘water storage tanks nm‘lrsuft water storage
tanks situated on the Power Station roof,
which will ensure the continuous availability
of u gravity head for supply to the equip-
menc far which the water is nceded,

From the cooling water tanks, the water
is taken out through o bus main to the
w.riouu fan bearings and vdnu]x: coup-
lings, rning to reserve tanks at a_level
furry gl the main tanks. From
there it passes out to the evaporators, md
to :hz 33/11 kV generator transf

first subsequent 30 MW mm]luﬁans.
which are water cooled, returning to
water cooling system via the suction duct.
raw water storige tanks connect with
the water softeners which feed the soft
water reservoir, and also with the emergency
suction main to pruwd: a stand-by supply
I'nr?;h: feed pump lucmm’ .
primary purpose of the a
shown is to guard ailunsi fmlurc i s
supplies from outside sous
Another feature in uumun du@n. which
has necessitated considerable thought, is the
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method of coal and ash handling. At

t, a certain dependence on Native

ir exists in both stations and this, at

time, was an economy but it is doubt-
ful Whether it is so today.

oming scarcer as

la Street. This will, briefly, con-
sist of g telfer grab unloading from trucks on
10 a stack pile, whence it can be conveyed
16 the main hopper and from there 10 a
hopper immediately outside the boiler
by a reclamation belt conveyor and
‘means of drag link conveyors to
vidual boiler hoppers.

handling scheme for 13th Avenue
tation has been put out to enquiry,
the time this paper is published it

be on order.

Also, a coal handling scheme for 13th
Averye Is under Consideration.  This on
the core of expense will probably take a
®mporary form in the shape of belt
B ehnical grab coreyers &
4 stock pile, and thence to main

Bopper. The main belt conveyor,
Sapable of handling 120 tons per hour has,
Course, been in existence since the
Iception of the Sration.

Shil

, it will be
iable slacken-

OF SOUTHERN AFRICA

imminent, and a boiler maintenance pro-
gramme severely handicapped through E;k
of staff, it became necessary to plan for the
first time & load shedding scheme.

The area was divided into three zones,
each zone representing a reduction of about
four megawatts, The plan was to shed the
zones alternately twice each week during
the hours of daylight. The evening curtail-
ment was to be met by means of a voluntary
reduction by Indui:!}y. Actually, the plan

# Public holid:

wasonly
week-end in order to carry out some most
urgent maintenance work, but the winter
period of last year placed a very severe

strain on the plant and the operating
staff, probably the most severe that either
has ever enced. This is brought

home to one when it is realised that during
the evening of every weekday, excluding
Saturdays, from the commencement of
June to the inning of August, the
Power Stations were called upon to carry
loads within two MW nfpaduir total
combined capacity.

The peak for the Municipal year endi
30th June, 1951, occurred at 6.00 Dan. an
12th June, and {t amounted to 38-4 MW,
an increase of 12-95% over the preceding
year.

TABLE 3
ANALYSIS OF UNITS SOLD AND PEAK
LOAD — BULAWAYO ~UNDERTAKING
YEAR ENDING 30.6.51

Reverting aguin to Table 2
60 thit there wis 10 ap

no
ing i the demand for electricity as time
fRosrned, and this continaous and rapid oot il e L‘E’ﬁ"ﬁ
bels:tnﬂi‘n gso o -ﬂsecr rimcr:rli Units Sold | Peak

elves, e Electricity Supp
dition, ' particularly, in their Gwanda | Blecmidy Swmly| o oo

I order to provide assistance, arrangs Heavy Industry T1-05% 037%
L"ﬂlwm put in hand by them to extend TN T e

sxisting 33 kV from the
NCemg Station for a distance of Y —— 320% 119%
) miles to join up with the Filabusi
\ork, and Bulrwayo Power Smcions |[Domeste  wd| | o
[oleved the Guands Power Suion of the | Somnsel
in this district amounting to 1-7 MW Monicipe Suggios

mlm day which was their most including iyt -
de time. L May, however, Dmm Mptag e 2% 3-84%

= increased to such an extent Suatlos
"*_.‘_anm ad o be discontinued. o T e 5780

5 MW installation, ariginally ¥ 00

RomiecS Tor pel of 1981, whs not even e P i

“OMbletely on site and with the winter peaks

k.

93
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The total units sold for the year ending
30th June, 1951, amounted to 152,255,509
units and analysis of this figure, together
with an analysis of the peak load for the
year is shown in Table III.

In examining this, it must not be forgotten
that this peak load of 38-4 MW is lower

it would have been, due 10 the

with during the winter months of this year
by asking domestic and commercial con-
sumers to restrict, during the morning
peak in the hours of daylight, and industry
in the evening, Had there been no curtail-
ment it is nsnmnted thatthe peak would
have amounted to 43 MW, an increase of
136 +2% over the peak of 1945.

It is very difficult to estimate the effects of
1 ent on the units sold figure but
this, of course, would certainly have heen

greater. However, taking the actual figus

ecorded the increase over the 1945 figure uf
12017 770 nlll Wn which represents
growth of the Undertaking in six years.

It will be ml:mmﬂ to compare Table 3
with the Table by Mr. Sibson in
1945. The Air urcl: Camps which were
primarliy war time innovations have fallen
away, and the only ane remaining has been
placed under the heading “"Commercial”,

which also includes supplies to certain
Gw:mmgm buildings and special contracts.

seen that the proportion of

outpllt :old 0 llw Electricity Supply Com-

mission at the busbars has risen con-

siderably. Part of this is made up by the

il's own pumping load at N'Cema

which amounts, at present, to about
1 SOB kVA

neg:lm under

"anv“ and “Lid\t" nml sum of these

shows. - slight increase on the Industrial

shown in the earlier table.

Regarding the Municipal supplies, the

at the Khami pumping
wmphiu taken into account, but
not the load at N'Cema which is lupp]hd
bv the Elecmclw Sutﬂr Commission in
ine to our own

uﬂnch

On dirh Tuly, 1951, oﬁlnm were ]E!inn

Ommll equlpmane was to be similar
o e o S0 AW tevelaton, ik

switching on the 33 kV board, two 160 klb/
I boilers with feed pumps, steam pipingand
the necessary auxiliaries.

Nine skela:on panels were ordered for
the 33 kV board to enable its erection to
be finally completed, and to allow for the
expansion of the 33 kV primary network in
the foreseeable future.

t this stage, it became possible to
finalise' the auxiliary supply arrangements
in t}w 13th Avenue Station, and one feature

v be of interest is brought out in
anlm! (3) which shows the schematic

arrangement. From this it will be seen that
each set has m mdlv:dual unit transformer

which feeds a 2-2 KV hoard. Interconnec-
b e ] is possible through
another known as the Reserve Board uhlc\‘
is cnergised from the 11 KV board,
which is m..mmd not only the two i
MW sets in Abenue Power Station:
the gemmmm in Lobengula Street
Pawer Sation. Normally, the interconne”
tor switches on the reserve board are open:
but synchronising  arrangements  are
provided and use could be made of the
board with jts alternative source of auxiliary
power in the case of failure of any of the
normal sources.  An additional economy i
achieved by using the interconn
mhlcs 95 ring mains to the paints whet®
w2 th w;' ﬁ’«ssz hi e
e winter o istory W
made in'the Department by jeason of e
fact that for the first dmc the Bulawny?
Pawer Sn;’!;um vere rua i parallel it
wer
Mine, 2 gold prods muxiﬂ’d
about. 28" miler feam a..:x’ o, pad besd
served for many years parly by the
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Electricity Supply Commission and partly
by their own small Power Station of in-
smalled capacity two MW situated on their
site, It had been decided to close this Mine
down, and African Associated Mines, Ltd
Who controlled it, knowing our pressing

as a result of the delayed commission-
ing of the second installation, offered to
D _the Power Station running until the
October to feed into our network via
33 KV line to N'Cema. This very
femerous and co-operative offer was prompr-
by accepted, and the orrangement imple-
Mented from 17th June.

In January of this year, an arrangement
was entered into  wi Electricity
Supply Commission whereby their Gwanda
Power Sation ran in parallel with our
9Wn during our evening peak. By this
Tieans supplics to the Filabusl area could
be made available again from Bulawayo
fince we could now cope with the demand
I the morning while Gwanda could take
it over in the evening.

The necessity for laying off boiler and
Beterator plant for maintenance became
More and more pressing as the year pro-

st
the

been completed and the contractors, by
using a double shift period on erection,
have every hope of commissioning by the
end of March. This will, at least, give the
Department a measure of respite from the
pressure of its growing demand, however
temporary.

DISTRIBUTION
This section, probably more than any
cher  section, had  sulfered " from. the

of
depletion of staff during the war. Of the
17 members who were on active service,
14 were members of this section which
represented about one-third of the total
strength.

The cessation of hostilities brought with
it a rush of work, both inside and outside
the City. It also brought with it problems
due to protracted delivery of materials.

It had already become apparent that the
S
no los capable of i load
in the centre of the Urban atea, let sl she
load in outer areas which were fed
from this backbone.

Work on a new duplicate 25 square inch

#ossed, and the delay in
the 15" MW ser became more protracted.
All work tha could be done 4t nights,

and on Public holidays was done
bt the burden on the staff i

ring was with a grid system of
interconnection, us shown in’Drawing o
P
schematic diagram in_Mr. Sibson's paper
(1945 C e

itually it became necessary to put into
SPeration a load shedding programme for
few and this cnabled boiler
be carried out in both
t the time of writing, the

Mations,
Aeliveries of the 15 MW set have, at last,

i or R ey
Sean! Fij et
20 MVA which, it was felr, woll]dtgi a
reasonible guess ¢ loadi in the
centre of the City in the foreseeabje furure.

Solkor protection and earth leakage was

proposed for the ring itself, with over




OF MUNICIPAL

OF SOUTHERN AFRICA

OF & 300xA_SuBSTATION

Me& TyPicaL

current md nn.h leakage protection on
the interc
Twohundmd ami fifty MVA switchgear
was installed in all Ring Sub-stations
while the Underground Sub-stations on the
ariginal ri.nt have been progressively re-
placed by brick bulldmg; with asbestos
pmn]: roofs, supported on steel trusses.
ing (5) shows a typical Sub-station
lulubl: for 500 KVA installed capacity.
present, only two of the original
Subavzdnns remain on the system.
Consi care has been exercised in
the du\gn of the Sub-stations within the
rateable ares, not only from the technical
angle, butalsa o o wridato o
sure that no disharmony was apparent
un:lune:mrally with their immediate sur-

Mr Sibson, in his paper in 1943, referred
m dm trouble experienced at that time
the failure of oil filled sleeves in
ll. l: joints, This trouble has been over-
come entirely by the use of plasti
styrene as o jni[mng ‘medium with copper
is

sleeves,  Thi ses the cost by an
lppm)dmlte figure of £10 per joint for
a+25 re inch cable, proportionately

Bﬂl far amul.lcr sizes, but there is no doubt
whatever that it is an overall economy,
in mind the maintenance costs

loss of revenue due to failure of the older
type of joint.
‘Another advantage of the use of this type
offnlm on the 11 kV petwork was that
me familiar with its construc-
rimmdwmﬂwsln better position

to handle the jolnting on the furure
BY et m'twm'l: whath i s Bacide] shool

mmd il Wk Ay not only if
Wit Ditoihuigg s e Aoy
and Heavy Industrial areas, and in
latter a noteworthy increase was the i
seallation in 1945 Lv the Rhodesian Irof
and Steel Commission of a 1,600 kVA
automatic arc furnace at their Bulaway?
site.

‘With the plant additions at the Powef:
Station it became necessary as a result of
increased short circuit capacity to

ustrial site from
class. This :‘f conv

inr‘mwﬂl of the demand in the
ngtn e sites had necessitated the
provision of a *25 square inch ring rcedﬁ'
in pla:a of the mstmu 1 square

cole Wik ccnarignced o this i 1718
nxui completed 1n 1950, Sallor proeciioh
was empl

Of the rcnd:nn-l areas wl.dun dm Cit

Hl]hlde, the largest and i
which rwﬂ'\dv I_ncﬂ"

Eorawcd the Municipality, was
means of a 2:2 kV overhead line 0%,

work nipplied from & Lne spproxime
50 miles long.” Plans for reinforcemett

vﬂn.mg'm I.946.|qulbfcomd dbh’
convert ran
‘mission n;u k\?m "Thie complete neework
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i
= b

demice ravis Somm s
or compmar

Was eventually changed over two years later,
But is now being being steadily replaced by
d 11 kV cables.

It will be recalled that in Mr. Sibson's
Ptper in 1943 he described & type of 11 kV
anucﬂon. !c wu. at that time, being

mbodied two lightning
Buard “wires :buve the line with a split
Reurrg| below which was also used as m

T_SHEWING

possible, earthed to a water main or other
satisfactory earth, The conduit is alrl.lmd
ta this link by two conductors at
Service Board and at some point near Itne
extremity of the tun it is joined by
continuity conductors. Additionall

main earthing is n:lncved The_general
is shown on Dra

This has ne

pled as standard in the D:purl’mgm
roved very satisfactory.
e: of the split neutral was extended
Bter to service connections wil nh a view to
ercoming earthing diﬁ:uldei due ta high
5l resistance twin neutrals are now
mmmuu%om onnewL. T. hme whether

H. T, or se mlz. wo ae'!vi:e
ne i

the house
SOnnected to a link which i, itself ‘f

9

(6). The vml 1948 m\i 1949 dmwaeh::
even greater
previous years, lnd it hu:ame apparent that
it would be necessary to take more drastic
steps to deal with the demands made on the
distribution than the sim increase in
copper |lzu of the main 'r ‘ransmission,

i 33 l{@m ke

anmd network became necessary,
Schematicaly, chis i shown on Deawing (7.
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The matter had become all the more

uﬂr;.:;;s ;mult;ﬂi the, gmrw:l:i of dée
mmission's deman

""aum as an integral part of the

m.‘ngmn, to provide a Sub-station site at the

network at this end of the City. Assuming

the load on the Northern areas Sub-station

m be S(}DO kVA in the immediate future,
capacity of each of the 33 the

clblcs 16 kVA, the Sub-station st kV

us have 1

large to
:nm— fur their growt; in

ry woul
pacity of

future, from which their mlm North and

Snud\ ‘transmission lines would commence.
Substation will be fed by three

13 kV cables with provision

for a fourth. One of these 33 kV cables

will Initially be Imptd in and out of an

intermediate Sikbfﬂdcn of the one svitch
in the Nor rea

b i -ii"h"mw A Ty

safe cal
24 MVA, assuming o fault in any one of
these cable.

In addition o supplying the Electricity
Supply Commission it is planned to use this
major Sub-station for the commencement
uf a 33 kV ring to the Premier Portland

mont to the Power Station.
addition to supplying the Cement Company

to 8 OMSTRUCTION FOR 33KV OVERWEAD L

98




You”ll find what you need at

RUTHERFORD'S

Y% MACHINE TOOLS % BOILERS
% AIR CONDITIONING % ELECTRIC MOTORS
% GRINDING WHEELS % POWER TRANSMISSION

* WOODWORKING MACHINES

RUTH%FORD :

MECHANICAL AND ELECTRICAL ENGINEERS

80 BREE STREET Telegrams: “Martler”
CAPE TOWN Telophono 28181

RHODESIAN CABLES LIMITED

SALISBURY, SOUTHERN RHODESIA

MANUFACTURERS OF
H.D. BARE COPPER WIHE (1o B.S.S. 125).
BARE STRANDED COPPER CONDUCTOR (to BS.S. 125).
BARE COPPER TELEPHONE WIRE (to B.S.S, 174),
DRAWING DOWN OF CUSTOMER'S OWN COPPER
WIRE TO FINER GAUGES.

FOR PRICES AND DELIVERIES, PLEASE REFER TO
RHODESIAN CABLES LTD., LYTTON ROAD, SALISBURY
P.O. Box 1567 Telaphone 21808 Telograms: “Length Mark”




s Qudlity
that Counis!

and in BULLERS INSULATORS
you get the finest porcelain and the

true craftsmanship which is needed 1o
preserve good insulation for years
without maintenance or replacement
cost

Type 5065
Pin Insulator for 20 kV.

whiilst in ASER
ARMADAC CABLE you
gel a true nen-hygro
scopic cable, which will
give reliable  service
indafinitely,

BOTH THESE QUALITY PRODUCTS ARE OBTAINABLE FROM

REUNERT & LENZ LTD.

10 ANDERSON STREET. JOHANNESBURG

Branches at all mein centres In the Union and Rhodesias




<. ler 1t sink.

The tale tells that there was a Dominlon
soldier over here during the war who, after
three days of teeming rain. loked up at
the barrage balloons and said: “ Why don't
they just cut the cables and let the

whole darned country sink
Well, we admit to having weather of & rather
wet kind and we make allowances for t.

Take our Switchgear. Rain. snow or the hall
they tell about as big as cricket balls. Let
the weather do ils worst, Reyrolle Switehgear
does the Job through it all. And snyone

who knows switchgear for what It Is

will tell you just what a reliable

Job Reyrolle Switehgear does.

«
REYROLLE‘

SWITCHGEAR




FERGUSON PAILIN LTD.

RING MAIN EQUIPMENTS
.
FULLY INTERLOCKED, VERMIN-PROGF
.
SERVICE UP TO 11,000 VOLTS, B00 AMPS, 150 MVA
.
FULLY SHORT CIROUIT TESTED AND CERTIFIED BY ASTA

.
SOLE AGENTS
SOUTH AFRICA. RHODESIAS
RICE & DIETHELM LTD. RICE & DIETHELM
260 MARKET 8T. (cor. Albrechi 8t) (RHODESIA) LTD.
JEPPE CRITY HOUSE

1 KLAG
IOHANNESBURG FORBES AVENUE, SALISBURY

‘' Manchester, England
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two further Sub-stations cn route will be
used for injection into the residential
Networks and in the case of Famona/
Belmant into the adjacent Light Industrial
network as well.

Sulzer Pumps for the 30 inch main. The
30 inch main will be broken at an inter-
mediate pumping _station ar Fernhill.
Sispply to bath NCemé. and Fernbill will

taken emm r!m Electricity Suprh

Drawing (8) shows the used
for the Premier Portland Cement line which
will replace the heavily overloaded 11 kV
feeder at ‘J‘!rt‘hnt in use.

One of the heaviest calls on the Distribu-
tian Sub-Department was the provision of
power to the National Housing Board sites.
Thg Iirgm of these, commenced in 1948,

the Queens Park Residential area
ﬂmnm of 744 bungalows and 45 blocks

Tests in this area during the winter
months have shown an average Joading per
dwelling house of 2+4 kVA.

ection to this ares and a further
Housing Board ares comprising 540 stands
was, of course, only one portion of the mam
ub-Department. A fur
Bl s b e Commeree b
Tecentl bﬁen opened up on the Southern
side City in which eventually 498
mnds wﬂl be available. Also, in the past
g:m Famona/Malindela area lying on
'bc uth side of the City between what
Was the ol WFMI Il#mjem area of
e (now part of Bulawaya) comprising
lﬂl g as been completely bl ¢
ition uy, the i stonly. 10, the
Ci&frem the 4,012,000,000 gallon dam at
augmented by the laying
f 2 30 inch main o replace the existing
15 inch one. This has entailed the pmvmon
of midmml pumping plant o the five

‘Pﬂnm at N'Cema. Th
for

e 5
Provision of two 600 h.p. Sulzer anpv
the 15 inch main and six 480 h.p.

TABLE 4

ey whu:h e
All the work of provision of this supply
from the Electricity Supply Commission

usbars was carried out by our own
Sub-Department.

Further, the work of cabling and wiring
in the Power Station for the various plant
extensions in progress is part of the work of
the Distribution Sub-Department. is
has placed a heavy. . on its own
Test Branch which has, in the last few
years, been greatly expanded. Facilities
are pow available for the simultaneous
tests of 34 pulvphnse meters and 53 single-
p}uis:: m:l

y bridge and & high tension
H‘li'ga made by the Department are avail-

ln addition, primary and secondary in-
jection testing equipment has been designed
and can be used for the testing of switch-
gear.  Arrangements are in hand to build
up a mobile test van incorporating the
xisting equipment for the location of
mhle faults.
As has been indicated, the burden of the
wth of the c.m- fell very hmnl on the
Dlslrlburmn Sul

almost inevitable dut a b«ckl u!’ wnrk
wauld nccumu]zre in one or other of its
section

Prnvwnn of street lighting improvements.
in the older areas, rovision of street
lighting in the newer districts been

n:gml:d as of lesser priority than the
maintenance of supplies during the past

DISTRIBUTION STATISTICS — BULAWAYO

Cables Overhend Lines

by e iy HT. T I B

Miles Miles Miles Miles

E 4177 370 18-0 65-0 191
;;::;;;1‘; 4,906 39:0 20-0 70:0 200
85,938,851 5,266 430 210 78-0 205
91e481,199 6,061 #0 22:3 80 230
106,597,752 1,388 350 26-0 98-5 265
125,663,038 8360 634 330 | 150 293
152,285,509 9,107 894 502 | 1200 303
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City has

years, in which time the
It would

uppmxlmately doubled its ah-
seem that this is one of yments that
must be made for pmgresm However,
Elus are on hand to remedy this, and it is
oped, in the not too distant future, to give
considerable attention to these matters.
Reference to Table 4 gives an idea of
the pawlh of the Distribution side of the
Department, and the annual output of
work; from this it will be seen that in the
six years under r:vucw. d\e number of
consumers conn:
nﬁmx;maleiy 91% m:l ch: unlu sold by

Table 5 gives the annual capital expendi-
ture for LE: Undertaking for the year
1945, This should be looked at in con-
ﬁunm.mn with Table I, wlm:h is illustrative

f the growth of the general community
mu:d by this Undertaking. It will be seen
that the two are complementary and that

e annual capital expenditure mneeuzd
me £58,075 in the carlier year, to
figure just over 12 times greater in 1951
It is estimated that it will 20 times
greater this year than in 1945

It has become necessary to carry more
and more of this capital expenditure by
raising loans, 1nmad of adopting the
former policy of financing it from revenue,
since without prohibirive tariff increases the
revenue was insufficient for this purpose.

FINANCIAL

In 1951 it will be seen that 90% of the
capital work was carried out by means of
loans.

Table 6 shows the annual Income and
Expenditure figures. It will be seen that as
from 1948 onwards, n definite sum was
nlncared from the surplus towards Dis

tribution depreciation, and it has since
Deen included as a capital charge. Prior to
is, as Mr. Sibson

pointed out in his

paper in 1945, it has been the practice to

allocate aj mxamme]y 8% of :he capital

value of bution system to reserve

for Capital Wcrlu This, until recent

yeats, was sufficient ta ﬁnam:n .11 Dismlm-
on _extensions.

hawevzr. it pmvod 6mposs|bl= lo mm:lnue
this practice emir:ly. and it was necessary
to go to n for the larger Distribution
capital expenditure items, but allacation to
Disrribution depreciation continued a
is has proved of considerable assistance in
;ccuc um«?un( of money !h![hl;
ame increasingly necessary to raise
loan as the de\zmnd.’! on the system became
greater.

It will be seen that the Revenue has
increased by approximately two and @
quarter times in six years from 1945-
1951. This has, of course, been partly
brought about by the increase in tariffs in
1949, while a further increase i\m intro-
duced ruulrs in a general rise of approxi-

TABLE §
BULAWAYO ELECTRICITY DEPARTMENT
‘Annual Capital Expenditure — 1945.52

CAPITAL EXPENDITURE % Increase of Capital | % of Total annual Capital
YEAR Expenditure over m
Total | From Loans [From Surplu: preceding year Loan Funds

1945 58,015 16,065 42010 - 27+6%

1946 | 152,000 111,328 40,742 161-8% 73:2%,

1947 | 196,967 147,991 48,970 29-5% 15:1%

1048 | 283,420 202,554 80,866 43-8% 5%

1949 | sms0z | 230260 71,033 6:32% 76-4%

1950 439,749 375,503 64,246 46-0% 85-0%

1951 | 700064 | 633,137 66,92 59:2% 9044
=952 | 1164230 | 1,081,575 102,655 6924, 9149

* Figures estimated for this year.



ot

TABLE 6
BULAWAYO ELECTRICITY DEPARTMENT — ANNUAL INCOME AND EXPENDITURE

ALLOCATION OF SURPLUS
Revense | %Total Revene | Operning | Capiaal | Tl e
Year | from all Expendi- | Charges | Expendic | Surplus Contbr. to REMARKS
Sources Pwn.g e | e fure seserve for
Capital Watks
1945 317 - 1e91s | szamz | 10087 | 36230 31,230 E,
1946 | £221693 7-44% 126664 | 33604 | 10268 | 41,425 36426 J—
1947 | £251155 13:3% 138399 | LU | 199510 | 51625 36,625

1948 | £297.963 18:65% 159377 | 85508 | 244388 | 33078 48078 | Contribucion of t!ssnn o
Distribut Depreciation
ncladed 1a. Crplal Caryms
1949 | £336477 12:93% 179,700 | 114,006 | 2903806 | 42671 5,000 37,671 | Contribution of £24,031 to
Distribution eprecintion.
Inchuded In Capita) Chassed
1950 | 398,515 18:45% 220809 | 128536 | 349345 | 49,170 5,000 #10 | Conmibution of £8%9 1o
Depreciation
iotiaded . Coplel Charged
1951 | £478,801 20-1% 271,38 | 165551 | 437,309 | 41492 5,000 36452 | Contibusion of £10.143 w0
Distribution._ Depreciation
. nckathad c-..iuflgmw
1952 | esea527 13:73% 316438 | 219687 | 536,125 8402 5000 340 | Contbacion of ENOMT e

Diseriburion _ Depreciai
aded n Caplesl Chargen

* Fi for this ylear

VM4V NSHLOOS 40 SONDIVINSANN ALDMLIDJIT TVADINAK 30 NOLLVIDOSSY
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mately 20%. copy of our current
Tariffs is amdud and it will be interesting
to compare them with the, then, current
Tariffs included in Mr. R:hsnn s pay

This new increase was largely

Power Station includes certain buildings
costs and plant costs, such as coal handling
equipment, which i3 applicable not only
to the primary installation but also to

by a rise in coal costs I:mugh: about by (hc
termination of the Colliery agreement in
September 30th, 1948, Aﬂ:r this date
until March Ist, 1950, the price had been
10s. per ton f.o.r. Wankie, and then it was
raised to 125. These increases had the
effect of inct rfumz our own electricity costs

by £20,000 or -0346d. per unit sald, at
AR ey Februa year,
another increase e and the

price now stands at 14s. Jsl per ton f.o.r.
ankie. The railage is still 7s. 2d. but
likely to be increased in the near future.
er, also affecting the need for a
tariff increase was the increase in Eurapean
wages which has occured g5 a result of
the rise in the cost-of-living index.

Also, in 1949 the Native labour award
was implemented. This had the effect of
raising the average wage of the 530 Natives
employed at the time by an amount which
represented an annual Departmental increase
in cost of approximately £1,

is accounts for
ok higher figure in 1948.

On_the subject of plant, considerable
thought has been given during the last few
years to conditions of contract with a
view to easing the position for manu-
facturers overseas who, like ourselves,
have ta carry the burden of increased costs
in materials and labour for a period befote
the finished product brings in a financial
return,

With a view to lightening this burdn:n a
scheme of progressive payments
introduced, and these are =mbcd£=d in
condition of contract, standardised for all
types of contract, either with or without
erection and above and below certain rates.

This had the effect of greatly nmpllfying
and thus speedmz up the issue of en
by cut the amount nf wor)c
invalved for tacll class of endliry.

Onc o:h:r effort :uwnrds standardisation
and that

e rapid rise in plant and
cost is also a potent factor i in growing costs
of prodn:tmn Table 7 shows the
incrense in plant prices over the last few
years, expressed in pounds per kW.
It will be seen thar the probable increase
from 1945 to 1957 is n:nrl 100%,
this may be a conservative figure if basic
material prices m more sharply than is at
present antici

It should g: noted, however, that the
figure of £41+3 per kW which was the cost

is mg prtscnt s il mral
area connection fees and minimum :Iu
A formula_has been evolved by d\z rx
lEl&nlcu! Engincer for this purpose an:
t fs:
C=(6-5vA410:3) (1+-01M)
€ =Connection fee in £ (Approximately
equal to labour and transport costs).
A = Area in acres.
M=Distance ni the centre of the plot from

of the initial installation in the 13th Avenue the City H
TABLE 7
COST OF GENERATION PLANT 1945-1951 — BULAWAYO POWER STATIONS
Aversg_Etimated
Lobonguli_ Sereet 13th Avenye Coneof 135 Avenae
Power Station Powor Seation Power Seation Power !%?;Inn W
e ——
pleted o compleion
promised o 1945 1948 1952 1955 1957
Size of extension ... 0 MW 15 MW | 15 MW | 30 MW | 30 MW
Cost per KW/ ar Wi | o1 | Her| e 063
* Figures Bacimaced

102
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This formula was derived from con-
sideration of a number m’ lots in various
areas and gives, it is thought, an equitable
and uniform method of assessing connec-
tion fees, which represents the irrecoverable
labour costs in making service connections
to the mains.

The minimum charge which gives the
return on the Capital Inld out in the form
of material is drmrd from the connection
fee as follows:

1 2
Monthly minimum= —{(3C)x —
12 100
€ ~Connection fee.

From the study of o number of service
conneetions, it ascertained that

e irrecoverable labour and transport

rges involved represent on an nu:rxv
arter of the total cost, and
Mmaterial represents the other three quarters.
refore,
d the figure of 23% is designed to
Cover the capital charges on extension
and all other costs of giving a supply of the
qulivtlm va]ue to the minimum charge.

a plot ten acres in extent—six

lnd= me :l\t Cily Hall. The connection

ee would th

(- S\{NH m 3)  (1+-01x%6)
=£328 £32 16s. 0d.
The monthly minimum charge would be
Assessed at:—

i 3
X (%32 K —
n 100

=£1-89.
This would be rounded off in practice
o £1 17s. 6d.
Tlm fnrmuh is designed primarily, not
to relate ’.Zﬁ:'.dm charges to
ﬂ\e cost uf cunnec:.u\g a particular consumer
but o e cha to the increus: m
Uﬁm ufd\e dlm-?ﬁnon in a parti
due ta land occupied by that (ndivid\ml

The f the formula ha become
B o e e com s
,:Mna of time in the t of

the rural area, and what is more impartant
A Uniformiry in that assessment.

ADM!N'I?IRATION AND

I it is reasonable to c Pﬂr:
icity Undertaking t0 4 wheel, in whlcb the

103

Distribution and Generation Sections are
two of the spokes, then it is reasonable
to compure the Adminiswacion Scction
ta the hub of that wheel

In passing it might be commented,
regarding this comparison, that it would
be a very odd wheel with only two spokes.

In Bulawayo the third spoke Is ¢
echinical  Section which handles all
development~ work, the technical side
contracts and a part of the fimancial
side, The Drsving Clite ains st
of this Branch.
T Cleriee et ias i
considerably since 1945 and ic will be

mt:msnng to relate this to the increase in
loan chlrgel which is roughly representative
of the in the amount of contract
work on hand since that time. This was
dealr with in the previous section.

The work of the Technical Section has
from 1949 anwnds been alleviared to
some extent by the appointment of Messrs.
Merz & McLellan as advisory. Consulting
= hl!.\lnt:d as we are away from

ecl industrial centres of the
World this ikp had

red desirable

for some time. Thc:r wide knml:dg: and
facilities have gireatest
nefit and assistance !o dw D:pnmnmt in

coping with the problem arising from the
rapid expansion of the Undertaking.
rement had of course employed
the services of Messrs, Kanthack & Parters
as Civil Consultants in connection with the
Power Station building programme for some
considerable time and in the carly days
mechanical and electrical consultants had
been called in from time to time so that the
step was not quue u‘m innovation it would
appear at first sig]

In recent years in addition 10 our two
major Cnmzulmmn, lncsl CMI Cnmulnms,
\Jm i & M Il have been

amci in mnnmnm with the
b\llm of 33 kV Sub-stations,
Mlsipolnlofvlwlnexllwnm

nmonpl: l“?“wu Supy f fun:él wiuih
dm n.ecamyu a spoc
Thi.s section is unul]y- trolled by an

iency Engineer whose job is to act as a
cl.:r.k on the ougu and npmﬂnn of the
ather sections. necessaity, the Engineer
in charge of such a section would requlre
to have had a very wide training embracing
clectrical and mechanical testing, chemical
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engineering and administration. In other
words, for such a branch to be a success
it would need to be handled by & e of
engineering and such men are rare.

ally, it is fele that the advantages thur
might accrue are not worth the risk of the

The general present staff arrangement
as shown on Drawing (9), and Tahlc 5
shows the annual staff increase since 1945.

NUMERICAL SCHEDULE OF STAFF
BULAWAYO ELECIRICITY DEPARTMENT

disadvantages, although it is known that
some Undertakings have utilised such a Al o
Sectlon with greit sucons. Year | No. of REMARKS
Reverting again to our simile of the hub Eurapean Staff
and the wheel, it has always been a bone v
of long standing contention in Power i A ileiSh gl Beelor
Supply circles as to the correct size of the 1946 94 All staff. returned from
A mmumuve hub in relation to the Active Service
g o o 1947 94
At least one attempt has been made to
assess this proportion and, also, the size it i
of the whole staff wheel in general terms of T 77
concrete quantities such as Revenue, Ex-
;el\diture, Units Sold, etc., relevant to 1950 185
ower L
on dat from e ey ol s Ho LI o e e o
organisa uniilled

This nppmnch has been applied to the
Bulawayo Undertaking very successfully.

The writer would, however, express the
view that such assessments are very difficult
.f not almost impossible, to achieve even

the roughest general guide. -

Undnmlunalun ts own particular problems
which, to e solved, needs its own special

In Bulawayo a Clerical Assistant is in
charge of the Office section of the Ad-
ministration with a male Records Clerk
responsible to him for the general office
establishment, which at present consists
of six women clerks six shorthand

application, and even if some golden rule ‘YP"‘“

could d acceptable to those in the partment has always been greath

Industry, it would be very hard to convince cuncemed tO encourage apprentices, wi

those outside it of its utility because of @ view to up an efficient

lack of intimate knawledi of Undertakings supply, not only for itself, but for the whale

other than the one with which they are Color

acquainted, T&L- po:}x._ can ip certain  With a view to this =nd. it has recently
one

It is felt that the only direct wa
assessing the amount of staff needed for a

specific s assuming a reasonable
standard efficiency and keenness to
exist, is mlch r.hn amount of overtime

If an excess

is

position is probably

cctrcct, !mt |f none is ever worked, then

s overstaffed. This applies,

of course, mnsl particularly to the office

mﬁ but k is also 3y afpw"bk to all sections,

and it is based e assumption that work

L AR et sad o ta dhaloed

and that there is a normal smount of
efficiency and keenness.

an_ ap-
prentice mb;:cl to ha vlng Hational

echnical Certificate (3), can undergo a
lrndc test and, if he passes, he is at on:=

on Improvers rate which means

Siicreniof 14s. 5d. per day in the case 0'
& fourth year man.

It is hoped dmt—dﬂi may prove a great
incentive to encourage a o take
techinical study seriously.

CONCLUSION
'Iga: fumn:{af the Undertaking is thou,
w0 one of ever incre o
Eus hosn m.afi"gm:ﬁf’m t
the peak demand and

that a winter demand of 130 MW is anti-
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TRICITY DEPARTMENT

AL ENGiNEER

ﬂmed in 1961,
 Mached depends an ma
&Empn this paper such as immigration,
the general workd ecomonic position nd,
lhove
|

Whether this will be
factors outside

all, the International situation at the

\Vlumn the future holds, however, it
15 el that it will be at least as interesting and
Y g'ﬂmhdng as the

ask

one can, after

past,
of life little more than this.

is dmred to apols
has not been po&:glr,
extreme pressure of work, to
more time to the preparation of the
It is : howev;c'.immat dﬂn
o present a picture of inder-
fuking over the past few years will provide a
ui interest for, at least, a few of

&

ks daired to acknowledge assistance
the form of criticism and advice in the
Pparation of this paper from:—

Electrical Ei
%%M.I.E.E. Al
OLEE.

Clm'\c, Mr.
. ALA.C,FLP.A.
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The T=d|mcal Engincer, Mr. J. N. Jones,
B.E, AM.L]

The Dlsm tion Engmear, Mr. H. E.
Summers, B. S (Eng.), M.

TARIFF OF CHARGES AND CON.
DITIONS FOR THE SUPPLY OF
ELECTRICITY

1. WITHIN THE COMMONAGE
BOUNDARY

SCALE 1—LIGHTING TARIFF

(a) General

Electrical em:rgy for i PUrposes in
all classes of premise: e otherwise
provided for, will be supplied on the
sliding scale, subject to a minimum
charge of 5s. per month:—

The first 500 units per month at 7% per
unit.

The next 500 units per month at 3% per
unie.

All units in excess of 1,000 units per
month at 1d. per unt,
(b) Athletic and Sporting Clubs
Eleclﬂnl nel for lighting
S e B
S of 24 per
unit, sul !:gmmandmmuménmefis
e i
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SCALE 2—DOMESTIC SUPPLY

(a) Electrical energy will be supplied for
demestic purposes to the classes of premises
deailed below at the following rate, suh\ect
t0 o minimum charge of Ss. per mont

The first fon! units per living room per

month at 84d. per unit.
R ke e biton AT, Wi
at d. per unit,

Private houses.
Boarding houses.

) Private hotels.
(iv) Flats and I:Iocks of flats.

(N.B Where supplies to blocks of flats
are given in bulk, cnergy for the
lighting of common corridors, etc.,
in that portion of the building used
solely for domestic purposes will
be wpplled under Scale 2. With

exception, all supplies to
bluclu of flats will be given under
the appropriate tariff rates applic-
able to the class of consumption.)
(v) Hostels and residential institutions,
excluding Government School
hostels.

(vi) Homes run by charitable

institutions.
(i) ivnse r\nl'sum homui and
() On wrlrrm npf,::ar(an to the City
Electrical Eny mcundm- rate of
B hcom it be e o fh i et

of each installation with one or more
approved electric water heaters in use (of
not less than 10 gallons total capacity).
To obtain this reduction the water
must have bcm installed to the satisfaction
of the Council’s Installation Inspector, and
the reduction wlll only be maintained while
the water heaters are connected to the

uncil’s mains and are working satis-
factorily.

.B. Enc the elu:mc zzrlwne
(N. =nrw u wa s

for

ufﬂan ukmg mpply in bulk.)

Defiion of Living Room
o the purpass of smcosing the
o -va.né rooma’, & ling oo’ i
defined as

Any room andfor compartment in a
residence, or in an out-building thereof,
designed for use as a living room and eapable
of being inhabited, whether wired for
electrical energy of not and whether
occupied or not.

The above definition, however,
exclude the following:—

Kitchens, pantires, bathrooms, passages,
conveniences, sleeping porches, native
servants' quarters, garsges, storerooms in
outbuildings, entrance halls, the area of
which does not exceed 70 square feer,
provided that the temporary use of such
rooms and/or compartments for other
purposes will render them liable to assess-
ment as living rooms for such periods ns
the Cltv Electrical Engineer may determine.
(N.B. Where a separate service is b

by the Council to buil
associated with domestic dwejhmﬁ
but not used primarily for
European habimation, the Council
mems right to regard any
T i :epnn:m:nu %
iving rooms for urposes of
this ‘ianﬁ Scale 2, nutv?-nduundl
above exceptions, provide
that the quota of higher priced
units will, in. this event, be only
WO units per [0Om in fespect
such rooms and/or compartments
as would otherwise be excluded
from assessment.)

A “sleeping porch” shall mean a portion
of a verandsh or building exclusively
used as an open-air sleeping apartment:
So-called sleeping porches which are per-
manently enclosed by masonry or wooden
partitions with windows loors and
used as living rooms shall not come under
the definition of a sleeping porch for the
uurponcs of this tariff.

A room, dormitory, ward or combined
dining and sitring-room, when in excess of
300 square feet in area, shall comprise for
;}m purposes of rhlufurilf one Ii room
for every 300 square feet, or portion
of enclosed floor area.

For private houses the maximum
rooms =|:JIG ble under
will be seven fcrm:h single dwelling
This provision will be st
private houses, and
corr':;mm taking supply under the room™
tarif, o

shall

of




DEPENDABLE

ELECTRICAL
ACCESSORIES

univERsAL
CEUNG

SwiTeH
Som Sncessed

The Kersons range of Quality Electrical
Accessories, characterised by th

names ﬁ
British birds, such as 'QUAIL", b
“DUNLIN", “KNOT", “CURLEW", “STONE-
LINK", have become household names in
eal cirel

Electric es.
CORD GRP sATONET
CAF CAMPHOLDER

Whether it is a one-way “Snipe”
tumbler switch, a *Knot" ceiling
switch, a *“Dunlin” 2-pin switched
socket outler, or a “Quall-
Shutter" shuttered socket outlet
with “Clover Leaf " Plug, there is
2 pattern In the Kerson range to
Meet every wiring repuirement.

EDBON. SCAEW.
Shackpreal
AMPHBLOER
DUNLIN® Swivched
SockenOutet.
Mo
Swich

e L "QUALSHUTIER" Suitched
SHUPE™ Surfince_Switch ket Durier

" OBTAINABLE ONLY THROUGH
ELECTRICAL WHOLESALERS

Sole Representatives.-

6. S. ROGERS (Pty.) LTD.

9 LEYDS STREET, BRAAMFONTEIN
JOHANNESBURG
DURBAN ——__BULAWAYO CAPE TOWN




CAIBLES

|
Braided & Compounded
Lead Covered ’ |
Tough Rubber Sheath |

hip Wi ~ wff) Teugh Rubbec Sheathed
House Sarviee Orectald ’ b Domestic

r.d . | Dynamo.

Railway Signalling E g Welding

Trailing for Mines, Warkshop
Quarries, etc, E ’ e,

MANUFACTURED UNDER CLOSEST SUPERVISION AND TEST AT ALL
STAGES BY SKILLED LABOUR FROM HIGHEST QUALITY RAW MATERIAL

\\.l.l4

@EIPH

“aye®

156-170, BERMONDSEY STREET, LONDON, S.E.|, ENGLAND
Established 1871

SUPPLIERS TO GOVERNMENT USERS ALL OVER THE WORLD, ELECTRICITY BOARDS,
COLLIERIES, RAILWAY UNDERTAKINGS, MUNICIPAL AUTHORITIES, SHIPYARDS,
INDUSTRIAL WORKS, ETC.
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The minimum number of living rooms
licable to each separate consumer under
is tariff will be two.

Where a portion of a residence is
occupied by paying guests, such residence

Il only be classed as a pirvate residence
where the total number of rooms, as
defined above does not exceed seven.

Any dispute as to the number of living
Tooms contained in any premises to which
this tariff is applicable shall be referred to
the Council wl decision shall be final
and binding,

SCALE 3—SHOP WINDOW
LIGHTING

Electrical energy for outside electric signs,
external floodlights, and lighting of
Windows in all business premises, blocks of
buildings, etc., (wi exception of
bioscopes and theatres), when in the opinion
of the City Electrical Engineer such lighting

augment the lighting of public thorough.
fares, will be metered on a separate meter
and charged at the under-mentioned rate,
:ganu: of a minimum charge of 5s. per

The first 40 units consumed per month
8t 43d. per unit.
All further consumption during month
s

E e D tion and
lectrical energy for the operation
lighting of Perrol Pumps will also be
Supplied in terms of the above tariff,

SCALE 4—COOKING, HEATING,
WATER HEATING, REFRIGERATION
AND AIR CONDITIONING (Separate

).

(@) Electrical energy when  separately
will be supplied to all classes of
Premises for cooking, heating, water and
conditioning purposes, and for the use
types of refrigerators, except refrigara-
2013 operated by motors in excess of § h.p.
Tating, ar a flat rate of 1d. per unit, subject

0 & minimum charge of 5s. per month.
{5) For the exclusive purpose of demon-
- g el appliances which are
m-hlz of taking supply from the Munici-
mains, electrical energy will be supplied

a separate meter at a flar rate
unit, n:l:yim 10 a minimum charge

Atg

=

e

water heaters of capacities
ing five kW may be supplied with
ot rate of §d. per

energy at a
» provided such heaters are separately

£

wired and equipped with a magnetically
operated contactor for connection to a
time-switch which will be provided by the

ncil. It will be a condition of supply
under this tariff that the power will be
switched off not more than twice daily at
such times and for such periods as the City
Electrical Engineer shall from time to time
determine, provided that the toral period
of disconnection in any one day shall not
exceed four hours.

SCALE 5—INDUSTRIAL POWER
(Sliding Scale)

Electrical energy is supplied for power and
or industrial processess in  business
establishments, not elsewhere provided for
herein, at the following rates:—

The first 1,000 units per month at 1} per
unit.

The next 1,000 units per month at 1-2d,

per unis.
All further consumption per month at
-9d. per unit.

(N.B.
or the

additional h.p. or part thereof up
to a total of 60 h.p. where lighti
is separately metered and chy

for. Appliances rated in kW

be subject to the minimum stated
above on the equivalent h.p. basis,
which shall not be less than 5s.
in any month. Where lighting
is charged for at industrial power
rates, in accor with the
provisians of Notes Z and 3 herein,
the minimum charge will be
£12 10s. per month.)

SCALE 6—INDUSTRIAL POWER
(Maximum Demand Scale)
Supplies of electricity will be given under
the following standard two-part ratesi—

For extra ion
gy ke
3.phise

A demand of
8/1d. per 33",.:

VA of maximum
demand,

For 400230 velts,
Iphase  4-wire

Bk e
. per. month,
T e
demand,

sl
An cnergy charge of
-375d. per unit sup|
plied.

An_encrgy charge of
“345d. per unit sup-
plied.
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Such supply rates to be subject to the
following conditions:—

0 The amount payatlein sny month

respect of maximum demand

sl\all not be less than 70% of the
amount payable in respect of the
previous highest demand reco:
during the period of 12 months
immediately preceding.
A minimum payment of £600 per
annum shall be made in respect of
demand and energy charges taken

together.

The energy charge to be based upon
coal cost of 15s. 8d. per short ton
delivered at Power Station Siding.
Should the cost of cox ater
or less than this amount, the en
charge shall be increased or
creased according to a coal ad-
justment formuls 1o be atwached
to the contract documents.
Before electrical energy can be
supplied at this rate a contract
for .Tgply for two years will be
entered into,

consumer taking supply of

EH.T. electrical energy under this
tariff shall pmvld:, Fm: of charge,
accommodation the nﬁpm\ml

of the Council fur the ﬁ
of the Council's transformers a
switchgear.

The Council reserves the right to use any
of its equipment so installed for supplying
adjacent networks, in addition to the
consumer’s own. requirements,

Notes applicable to Scales 5 and 6
1. The Council reserves the right of
decision as to the voltage at which a supply
would be given, but should it be necessary,
for technical reasons, for the Council to
‘meter supplies at low Tension, where all the
conditions enumerated in the fol‘eq:el::

ahs (i) to (v) sbove have
Errzd with by the consumer, then the
down for EH.T. supplies shall
J:phcnbl:. provided that the registration
e energy meter shall be subject to a
5% increase to cover transformation losses.
2. In the case of industrial consumers
whose installed capacity of industrial plant
is 100 h.p. or more und where -upp}y s-
brought by the Council to the cas

premises at extra-high tension and wbﬂe |h=
consumer has provided at the request of the

(i)

(i)

(iv)

)

Council, and free of charge an approved
sub-station for the sole use of the Council
principally for the purpose of housing
the Council’s switchgear and transformers,
lu;h:mg supplies may be included at in-

dustrial power rates. (The term “approve
sub-station” shall include approved access
way for ‘ouncil's cables to the con-
sumer’s boundary, and it shall be @ con-
dition that the Council may use such sub-
station for the supply of other consumer$
should it so desire.

“Approved” shall mean approved by
the Cn:y Electrical Engineer).

3. In the case of industrial consumers
whose installed capaci
is 100 h.p. or more, nﬂlwt\ere for technical
reasons the supply is at any time brought
by the Council to the consumer’s premises
at low tension, the consumer may be
given lighting supplies at industrial power
rates without being required to provide
an approved sub-station, provided that an
agreement is entered into whereby the
consumer undertakes inter ali- to pmvld#
an approved su tion, defined
\Jol! 7 above, within thrce months of d‘e

consumer of a request hv

e o] 50 © do, and whereby the
consumer ;-:L' sum of £100 to the
Council in addition to any other fees that
may be payable, which sum of £100 shall
be Tlgli inded * to dl consumer n:dht is
requi to provide an approved sul
station within three years from the date of
the payment of thisamount. In cases where
an approved sub-station is not n:qmred by
the Council within the of thret
e e
the £100 referred to abave, but the Imhxl*“r
to provide an approved sub-station, i
required by the Council at any time in
future will remain with the consumer.

SCALE 7—LICENSED HOTELS
Electrical energy is supplied to licensed
hotels for all purposes at thc followiné
inclusive maximum demand sci
charge nf zm 5d. per manth

Ane rgeof - m dperunicsupplied:
Such lupplv cates shall b subject to th
following conditions:

[0) m G annhl: in any mnn'ﬂ
maximum  dema

g than the amourt

payable in respect of the previod®
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highest demand recorded during
the period of 12 months immediate-
ly preceding,

e conditions enumerated in sub-
clauses (i) to (v} inclusive under
the provisions applicable to Scale
6 herein.

TEMPORARY TARIFFS FOR
GOVERNMENT SUPPLIES

Where bulk supplics are to be given to
Government Institutions other than purely
Industrial undertakings, the tariff will be
based on Scales 1{a) and 4(a) with 25% of
the consumption allocated to the former
scale, the application of such tariff to any
new Institution being dependent upon jts
substitution for existing tariffs for such
supplies already being given to the Govern-
ment.

(i)

This tariff is a temporary experimental
taciff and may later be superseded by a
similar bulk scale, the exact details of
which will depend upon the information

rived during the working period of

is temporary tariff,

TO ALL AREAS OUTSIDE THE

COMMONAGE BOUNDARY
Supplies will be given under all the
foregoing tariff scales, subject to a surcharge
of 30% with the exception of Scale 3
Which is applicable only to the area within
the Commonage Boundary.

PRESIDENT:

It has always been my view that, nt
Convention of this Association,

2,

taking of the town in which the Conven-

tion is held should be give, for such

@ Paper assists delegates and visitors to
of the

Of the town to which they have come and
o appreciate its problems, in addition
1o making any visits that they may pay
to mt undertaking the more interesting.

Wlse of the various ideas and proposals
have been put into effect; and so it
Would be of very great value to have as

full as possible a discussion on this Paper.
As Mr. Redman has indicated, we shall be
delighted to hear any eriticisms, any
comments showing how you may have
tackled similar problems in your own
undertakings. I now throw this Paper
open for discussion.

Mr. R. W. KANE (Johannesburg) :

Mr. President: Mr. Redman's Paper
contribution to the pi g8 of
Association is, to my mind, particularly
valuable. I consider that a Paper of this
description, dealing as it does with the
varicty of problems that ean arise in any
undertaking, quite often gives a solution
or at least some guidance towards the
solution of similar problems that may
be very much nearer home in our own
I have learnt of recent
years that an immediately apparent solu-
tion is not necessarily the ideal one and
4 little time for thought and research into
the reasons for present practice in many
cases uncovers facts that may alse be
pertinent.  After all, our predecessors
were no fools and invariably laid a solid
foundation for their successors to work
on; and by pi easors I include Heads
of Departments, Councillors and Provincial
Administrations.

or
e

Perhaps Mr. Redman may be eon-
sidered lucky in at least having the
opportunity of following his predecessors
in the pattern of his Paper. On the other
hand, as Scots are not confined to north
of the Tweed, but are found straddling
the Vaal and Limpopo,

Bulawayo really desires to ensure a series
of papers dealing with the history of the
undertaking at the Association's expense.
However, Mr. Redman’s Paper gives me

P my copy
before handing it on to another
prospective contributor.

Dealing with the Paper, I be per-
mitted to pass the following comments and
to raise & few queries?

I note the use of circuit bréakers in
place of the consumer's service fuse, and,
although at least one large city in the
Union adopted this practice many years
ago, T wonder if the local officinis have
any comments to make on their experi-
ence with these—I appreciate that service
complaints may be reduced but T am more
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interested in their behaviour under severe
storm conditions and whether any par-
ticular maintenance problems have arisen,
as compared with the rather less expensive
fuse.

I would also like Mr. Redman to tell
us reason for the high yearly load
!utnr

‘hen, sgain, it is not quite clear why
it ahnulrl be necessary to lpllt the neutral
conductor of the L.T. system into two

wires when not u,udhelnw}l'l‘ wires.
If used below H.T. wires the split neutral
will understandably provide an earthing

, but used othel apart from
better contacts to earth, there appears to
be little advantage to outweigh the h.\zh:r
installation cost, Perhaps this could be
elucidated. It would be interesting to
know wheher, as a result of using this
multiple earthing system, any complaints
have been received from the Postmaster-
Ceneral in regard to telephone interfer-
ence due to stray currents. Also it would
be interesting to know whether, as a
result of a fault, any dangerously high
voltages have been experienced on the
poles or consumers' installations.

With regard to your tariffs, the only
comment offered is that it mlghl hlva
been_ possible to include a bus

which would include for both lighullg
and industrial processing in business
establishments, and thus dispense with
one meter. Lighting in industry eould
be included in the industrial tariff, once
again dispensing with an addtional meter.
There would then be little necessity for
Seale No. 1.

‘The formulae evolved for connection
fees and minimum charges for rural areas

of considerable interest and would
doubtless have provided a subject for a
Jengthy discussion had the means of their
derivation been detailed. However, it is
probably beyond the scope or intention
of the meeting to deal with the intimate
technicalities of the subject, though it
must be interesting to many to know that
a basically long-winded calculation can
be boiled down to two simple formulae,
Turning to the assessment of the size

the mdministrative lle!.ﬁan of the

of
dq;mmnt. it is agreed tha

rule would be most d.lﬂr.'ull to apply
generally and that each undertaking has
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its own particular problems which require
special attention and provisions. It i8
submitted, however, that the method of
assessing staff positions by the amount
of overtime worked, on the basis sug-
gested, is open to a certain amount of
criticism. In an office solely concerned
with routine work, the principle could
possibly be applied, but most offices have
additional work to do which by the nature
of it would normally be shelved in pre-
ference to overtime working, particularly
if unremunerative. It is therefore felt
that this method of assessing staff should
bo applied with considerable caution and
that such things as leave, sickness, change
of staif as well as the proportion of non-
routine work should perl\npn be givel
equal consideration. y that an nﬁca
which works no Wenme is overstaffed
may be an injustice to m section which
is highly effiecient.

I noticed in this morning's paper that
at least one ratopayer is not satisfied
with the street lighting in his area. I
was going to raise the matter of street
lighting in any case. The good people
who have been entertaining us this week
have not given us much opportunity

impression may be wrong, and whether
the wide streets have not a lot to do w‘ﬂ"
the general effect I do not know, but I
think it is very nice indeed. In fact, there
is a noticeable lack of overhead mains
and where there ave some they have been
disereetly camouflaged. But, on the whole:
in my opinion, the central area is out-
standing.

Mr. A. F. TURNBULL (Verceniging):
Mr, President and Gentlemen: 1 to?
have heen struck by the general lack
street lighting. T noticed Ln the outlying
areas—what little we have seen of t.hv”
—that the reticulation is carried d
the back of the houses evidently right
through the stands, and 1 was wonde)
what type of street lighting would be vﬂ'
up, whether you would adopt the gener®
practice in the central area of haviaf
llgh!.s only at mtmeuum, or whethe!
it is proj erect separate poled
and do the n.ml nghu.ng that way;
in that case would the .street lightin
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consist of overhead wires or underground
cables. I feel that, since you have gone
to the trouble of hiding your reticulation
Eenerally, it would be rather a pity to
8poil it by the erection of overhead wires
down the .

persan, with Mr. J. C. Fraser as alternate.
In addition, it is felt that we should

maintain in existence our own Coal
Supplies Sub-Committes, with Mr. C. G.
Downie as convenor, and Mr, D. A,

streets Bradley and Mr. J. C. Fraser and Mz,
ugo,

PRESIDENT: The Import Control Committee has
Are there any other contributions to fallen away because there is no longer,
the discussion? (There was no response.) I believe, any Import Control, o, if there
Well, you have not had much time to is, it is unimportant as far as this
study this Paper. I am sure, however,  Association is concerned, so it will not be
that there are a number of necessary to re-appoint on

Doints raised in it which in the ordinary
Way would arouse quite heated discussions,
I will therefore pestpone the discussion
at this stage, and there will be a further
OBportunity later on, as I have already
indicated, " to discuss this and Mr.

hanan's Paper. Before we turn to the
Dext matter, is there anyone who would

e to make a_contribution to the dis-
Cussion on Mr. 's Paper at this
Mage? (There was no response.) In
that case, gentlemen, I will deal with
Wo matters of business,

At our Annual Meeting on Monday
Yo did not complete the allocation of
members to various sub-committees and
10 represcnt us on various other bodies.
It has been the normal procedure of the
Exeoutive to do this, and I now announce
the following,

The South African Standards Institution
baving fallen sway, there ia no need for
Y further representation by us.
jg Jouth African Buresu of Standards. Tt

Suggested that the representation re-

s at present; that is, Mr. J. L.
Y der Walt, with Mr. J. C. Downey as

Uernative, with power to co-opt any
Other member to any other sub-committee
f the Bureau.

g SMdety  Precautions  Committee.
i C. Downey, with Mr. J. C. Fraser as
Mtornate. Tt has been agreed that, in
1% of the many absences of Mr. Fraser
office, if he is absent his place may
taken by Mr. Kane.
1 S0l Supplies. The position here, us
think was mentioned the other day, is
We were approached by the United
Municipay

Committes,
Mr. C. G. Downie should

It is suggested
be the

m

that sub-committee.

There will, however, be & sub-committee
to deal with the control of the copper
situation, and that will consist of Mr.
J. €. Downey, Mr. J. L. van der Walt
and Mr. J. C. Fraser.

On the World Power Conference we have
Mr. J. C. Fraser, and it is proposed that
that representation should continue.

Mr. Fraser has also been our represen-
sentative on the Electrical Wiremen's
Registration Board, and it is proposed that
that should continue.

The Executive has also decided, in
connection with the presentation of
Papers at future conventions, to appoint
@ Papers Sub-Committee, with a view to
encouraging the presentation of Papers
and cbtaining early delivery of any Papers
that may be presented, apart from gene-
rally looking after the question of Papers
at Conference. That will consist of the
President, the Vice-President and Mr.
Kinsman.

I have mentioned the sub-commitice to
look after the copper situation, and as a
wind-up to the discussion that took place
yesterday, I will ask Mr. J. C. Downey to
finalize that discussion.

Mr. J. C. DOWNEY (Springs):

Mr. President: As I mentioned yester-
day, my Council has introduced regula-
tions under the local government ordi-
nance for the control of scrap copper.
T have a copy of the proposed regulations
with me, and should any member wish
to see them I shall be glad to show them
to

As you know, there has been a Gov-
ernment Notice in regard to the control
of copper. Your Executive appointed a
sub-committee to watch the copper posi-
tion. We contacted the Controller of
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Copper to find out how allocations would
‘be made, and I feel it is only fitting that
you should be advised of the reply we
received from the Controller in ref
to the allocation of copper. Some of you
may not have yet had any difficulties
in the matter, but I can tell you that the
Controller of Copper. is with us, and when
you place your next order you will prob-
ably find some delay before you can get
an allocation. T will give you a list of
the details, so that you will know what
the requirements are when you next make
your applieation for an allocation. You huve
to supply the Controller with “(a) the
total quantity of copper used during each
of the years 1050 and 1851, B])ecl!yl-lll
the various firms and nguishing
tween. quantities required for (1) maln—
tenanee and repairs and (2) new develop-
ment work.” It will al ‘necessary
to give full details stating from what
source supplies were obtained in the past.
Then (b) says: “With regard to the present
supplies required, full details must be
ven as to the quantities necessary and
for what purpose it is required, again dis-
tinguishing between (1) general mainten-
ance, (2) new development work. Par-
ticulars must also be submitted indicat-

paragraph in thu letter which says: “If
any municip: is finding itself in diff-
culties lhzre wlll be no objection if they
submit their case to this office” — that is,
the Controller of Non-Ferrous Materials,
Armadale House, Bree Street, Johannes-
burg — “but in doing so it will be neces-
sary for them to submit” — and then it
mentions the details T have previously
given. t will give you some indication
of what is required by the Controller of
Capper before you get an allocation.

T do not want to reiterate what I said
carlier in the Convention, that we should
endeavour—particularly those of us who
have suffered great losses of copper—to
prevent copper going back into the hands
As you know,

for use in the manufacture of cable, so
that the desire is rel!ly to get it back
to the manufacturs T think it is the
general wln!m of the Executive that we
should all try to divert our serap copper
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into channels which will bring it hm’:k to
the manufacturers, rather tl the

quicker deliveries.
have very large quantities of copper, and
If you can get these suppliss buck to the
manufaeturers you find that your
deliveries of cable et e greatly specded
up-

Mr. G. J. MULLER (Bloemfontein):

Mr. President: T would like to ask Mr.
Downey whether, in his dealings with the
Copper Controller, any indication has been
given as to the proportion that will be

ated. If we could have that informa-
tion it would be most useful in advising
our Councils as to what }mapﬂrﬂun of new
townships we ecan retic: will
know that housing is extremely 'hurt and
Councils are doing their best to make
things easier, as is the National Housing
Commission, but unless we know what
conper available we may not be in

position, when the time comes, to
elloluii P ouss, as you may fnd
large areas unretioulated, to the great
dissatisfaction of the people who are ex-
pected to live there.

Mr. I C. DOWNEY (Springs):

Mr. President: In reply to Mr. Muller,
I think our letter to the Controller was
rather early, in that he had not had an
opportunity lo dmu how the allocation
should be m: asked direct ques-
tions, and I vlz\.v ‘of ‘his reply we had
to conclude that he was not in a position
to tell us, and your sub-committee con-
sidered that no good purpose would be
served at that particular moment by con-
tinuing until we had more information
from undertakings that were running into
difficulties with their copper allocation-
Perhaps in the next few months we may
receive a lot of vn]ulbln information on
the subject, but at the present moment
we have very little, and up to now We
have not heard of any undertaking having
difficulty in obtaining copper. The Pi
dent has suggested that if any of you

we any difficulty with copper you lhaulﬂ
communicate with us, and we shall be
able to investigdte the mltber I you
send a letter dircct to me, T think that
will expedite matters,
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FRESIDENT:
I think Mr. Downey has adequately
Wound up that discussion. I will just
one point in connection with the
handling of scrap copper. It is suggested
at means can be found for handling it
in & manner not inimical to existing muni-
fipal regulations. It is possible to include,
tender documents for new supplies of
table, clauses that enable the tenderers,
Whoever they may be, to make offers for
&ny scrap that may be available, and for
offers to be considered as part and
Pércel of the tender and given due con-
Sideration. The correct approach to that
depends upon the various Councils’
Methods of handling such matters, but T
90 think it is possible for ssomething along
lines fo be dome and to meet the
difficulties of all concerned.

(Adjourned for ten.)

I now want ta deal with the proposed
fmendment to the factory legislation on
the subject of the earthing of roofs and
downpipes, The regulations, ns they exiat
In the Union at the moment, require s
Hate of affairs which is practically im-
Poasible to fulfil: they require that befors
1y installation is reconnected, after be-

diseonnected for any reason whatever,
{¥en non-payment of accounts, a thorough
Ispection should be made of the premises
% 85 1o ensure that the earth and down-
Pipes have been adequately earthed. This
tion s In the process of being
{ibended, and Mr. Smit has agreed that
i proposed amendment should be made
Wallable to you, and I will now read It.
proposed amendment to Regula-
ton 76(2) of the Regulations under the
es. Machinery and Building Work

At 1941, 1n:.

B08) Batore connecting eloctric eurrent
to a building:.

) To which eleotric current s to be
supplicd for the first time.

i) From which eleetric current was
cut off by the supplier on account
of u fault on the consumer's elec-
trical installation,

u Hupplicr shall satisfy himselt that
of Metal roofs, gutters and downpipes
"'t.h:ih building have been adequately
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“(b) When a supplier tests any altera-
tion or addition to the eleetrical instal-
lation in & building, he shall require the
owner or occupier of such building to
cause all roofs, gutters and dewnpipes to
be adequately earthed to his (the
supplier's) satisfaction, unless this has
already been done.

Should the owner or ocenpler fail to
do this within a period fixed by the
supplier (which period shall not exceed
0 days) the supplier shall disconnect the
supply to such building and shall not
reconnect the same until the earthing
has been carried out to his satisfaction.

"(¢) The supplier shall be deemed to
have satisfied himself that all metal roofs,
gulters and downpipes have been earthed
in respect of premises on which machinery
is situated on production by the supplier
of a certificate signed by the person
appointed in terms of paragraphs (a),
(b), (e) or () of Regulation 31(1) to the
effect that all metal roofs, gutters and
downpipes on such premises have been
adequately earthed.

“(d) Any person appointed in terms of
paragraphs (), (b}, (c) and (d) of Regu-
lation 31(1) shall at all times ensure that

metal roofs, gutters and downpipes of
premises on which machinery is situated
and of which machinery he is in general
charge have been adequately earthed.’"

Those are thé proposed amendments,

Before proceeding to any further busi-
ness on the A.G.M. agenda, some of you

not by any means
the extent of his contribution. Should
he wish to submit a written contribution
that will be very acoeptable, and any
points he contributes now need not em.
brace the whole of what he may subse.
quently wish to say in written contri-
bution. So I would weleome any small
point that any member may wish to raise
on this Paper,

Mr. W. H. MILTON (Escom, Johannes-
burg!

Mr. President, Mr. Redman, Gentlemen:
Unfortunately the paper under discussion
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was not available for a sufficient length
of time prior to the Convention to ena
me to present the type of discussion which
the paper merits. Mr.
congratulated on the preparation of a
paper of such great value particularly as
it follows upon two previous papers on
the same subject and, therefore, maintains
& continuity of data in relation to the
progress of Bulawayo which is, to my
knowledge, exceptional in the annals of
this Association.

There are a number of salient points
which T would like to deal with at the

My remarks will follow closely the
sequence of presentation adopted by the
author.

The problem set by the author relative
to the nssessment of the rate of growth
of a city is an interesting ome and it
must be agreed that no single factor can
It would have

sales unde
development and “other” development. Tn
Southern Africa we are so young that
there is considerable unbalance between
these two rates of development when
single towns and cities are concerned.
It is not illogical that towns develop
in the first inatance on the basis of domes-
tic activities until there is established

activity precedes the development of the
balanced community associated with com-
plete social requirements, A history of
the development of Bulawayo in this
respect would probably be indicated by
the development of sales of electricity
to the two different types of community
making up the whole.

ment the electricity department since
1938 on e of the maximum
‘winter demand and the total units

figures by a linear function to indicate
the probable maximum demand in 1961
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and units sold up to approximately 1957,
The units sold for future years have
been estimated on the basis of & 50 per
cent load factor based on the maximum
winter peak demand.

The form of the graph from 1938 to
1051 indicates to me that the rate of
development common to the majority
of electricity undertakings in Southern
Africa has been rienced, ie. the inc
crease is compounded and not liear.
From 1939 to 1948 the rate of growth
may be represented by & development of
9 per cent per mnnum. If the iod
is extended and the peak in 1851 18
taken into account on the basis of the

12 per cent per annum.
however, that from 1948 to 1051 there
was an abnormal expansion in the
demands of the electricity department and
this may be attributed to some change in
the way of life of the population of
to the acquisition of some relatively large
industrial load or loads.

The experience is that the
demands on_electricity supply have been
increasing for some years past at ab
average of approximately 10 per cent per
annum, In some communities this rate
of increase has been considerably ex-
ceeded, but in very few has the rate
of incrense been appreciably less than
this figure.

In my opinion there is no indication
that the requirements of the communities
in Southern Africa are reaching saturs:
tion and, therefore, we should expect &
continuation of the compound rate
development for some time to come. Ther®
are, of course, exceptions where larg?
industries are involved, such as fof
example the mining industry, where the
life of mines may be known to be limited:

In all these circumstances I feel that
the author should have estimated th®
future requirements on the basis of &
compounded development and not on the
basis of an equal increment of megawatts
for each succeeding year.

It is interesting to note from the graph
that the rate of development betweeh
1948 and 1951 has been exceptionall
large particularly when regard is had t&
the peak which it is would
have occurred had there been no volun®
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load shedding. As between the
1950 and 1951 the increment in
foad excoeded 20 per cent (based on the
estimated peak). By adopting the method
of presentation used in the paper, the
author has provided for a rate nr growth
per annum on  percentage
ing from the figure
lppmxlmauly 18 per cent to a figure
of the order of T per cent in the region
of 1960, It would thercfore seem that

tary
years

24 kilowatts per dwelling on the distri-
bution. notwork in the vieinity of tho
dwellings. If the figure is inten

express the view that it is a high lvemge
of peak on the substation itself, T would
express. the view that is is a high average
for u residential area although it is to
be obscrved that there are 45 blocks of
Sata n the. distrit mentioned.  For

som
1to1:8 inlnwltu hu been regarded as

the author has in mind a
of conditions similar to those that pre-

t years for the mext few
Years and that, thereafter, the rate of
Erowth will diminish.

The cffect of overestimating the rate
of growth of load over a long period in
its incidence on present day planning is,

my opinion, preferable to the effect of
under-estimation of load growth for the

at it is not an easy matter
to rectify the shortcomings of an in-
adequate system whereas the cffect on
the economics of m department brought
bout by the initiation of a scheme to
with greater loads than will arise,
are negligible. It is guite a simple matter
extend the dates on which additional
t and equipment are required but
Tot 8o simple to bring forward those dates.
the section of the paper devoted to
Eeneration, the author deals with the
Meagons for selecting boiler pressure and
temperature and the voltage of generation.
I feel that too much stress cannot be
Placed on the author's remark that n
Was prudent ta bear in mind always tha
ittt i
hnm from mmufnctur\ng centres.”  All

teo often cngineers in this country are
Criticised for not adopting the latest
Practice rseas

mllluhn(unng organization close at hand

al with troubles as they arise and

draoc replaccments and modifieations
With a minimum of delay.

On the subject of the distribution
System, the author mentions that one of
the heaviest calls on the distribution
Hub-gie; nt the

Riten that tests in this ares

the wun.er montha have shown
&0 average loading per dwelling house
Of 2.4 KVA. Presumably this Sgure is

areas,
Further amgunmm hy '.!m aulhm' in
connection with these loadi figures.
should prove very valuable to thn Members
of the Association.

Coming to the fnancial side, it is
pleasing to note that the revenue sur-
pluses have been kept to reasonably low
proportions in relation to the expenditure,
It seems to me that u is qulte pmhabie
that the rapid rate
eleetricity department ;n Buhwnya m.ny
be attributed largely to the wise policy
in this connection.

Tt must also be pleas
city department that a
portion of the surpluses each year have
been set aside as reserves for capital
works.  Such reserves enable improve-
ments to be undertaken as and when lhey
arise without the fear of the inci
Ihe capital costs of such Impmvumgnu

the annual costs of operating the
Coming to the qlunlnn of the
hruﬁ—permw a m[e subject for
comment in these days—the author ampli-
fied his paper m- marnhg by, 1 beliove,
stating that the off-peak demands of a
consumer, they exceed the on-peak
demands, were charged for at half the
maximum demand rates. T presume that
the half rate is charged in respect of
the number of kVA by which the off-peak
demand e: e on-peak demand and
that it s not nppllld to the whole of the
off-peak demand.

Proposals for raising special charges
in respect of loads which are created

ng to the electri-
considerable pro-

culty in the elm.ive management ut Uu
undertaking as time progresses.
opinion any luv.h special rates nhnuld
be strictly at the option of a supply
suthority; in other words no consumer
should have the right at any time to
demand that he receive supply on these
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special rates. If this strict option is
not retained by the supply authority, it
is quite easy to visualize that an off-peak
period may change completely in
position in the 24 hours. For example,
if the mmuuan is imposed from say,
5 pm, . as being the peak
period, -ulﬁmn: encouragement might be
given to industrialists to establish londs
responsible for very serious peaks on the
generating plant at some other time than
the restricted period. That is, the peak
period would change from an ovening
penk fo, say, u moing or afternoon

penk.
This would then necessitate the
definition of the peak period at some new
tlme and the supply authority would be
faced with considerable opposition if con-
sumers responsible for that peak had
been encouraged to establish themselves
on the basis of reduced tariffs and were
then faced with being called upon to
pay full tariff rates. Encouragement of
industry to develop on the basis of off-
tariff rates such as is suggested,

must never meglect the fact that any
particular consumer or group of econ-

Mr. R. H. REDMAN (Bulawayo):

Mr. President, Mr. Milton, Gentlemen:
The point Mr. Milton has raised concern-
mg the 30 per cent surcharge in rural

a8 is a very understandable one in
v1.ew of the way it appeared in the Paper.

was mentioned in my resume that
this schedule of tariffs should have been
in the form of an addendum and some-
thing additional to the Paper. This
30 per cent has mothing to do with the
next paragraph, which deals with an
increase, The 30 per cent surcharge is
cne that is made on the town tariffs to
apply to ryral areas and has been in
existence for several years, and bears

T am afraid this misunderstanding has

arisen by reason of the way it has
\ppeared in the Paper, and I trust I have

now made it clear.

Mr. W, H. MILTON (Johannesburg):
Thank you.

Mr. F. STEVENS fl‘dy!mith)
Redman on his

sumers  recelving this
would have a very strong case against
the supply authority if it endeavoured
to remove those special facilities due
to the shift in the period of pesk. In
such cireumstances it might be necessary
for the supply authority to continue to
sll])ply such consumers at preferential

tes for a long time after the necessity
ror removing such special rates at sueh
times has arisen.

When dealing with these off-peak special
rates, supply suthority must never
lose sight of the fact that he must cover
his distribution expenses and that he ean

forega contributions towards the
genoration overheads. It seems to me
that this has been carefully taken care
of in this particular case use
charge at half the on-peak rate would
appear to be adequate to cvvu ﬁn: -pp
priate contribution towards
the distribution network lncludmg l.lm
fi

PRESIDENT:

Mr. Milton has raised a point that
does require an immediate answer—an
error in the way the Paper has been put
together by the printers,
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In
Paper 1 ugree with :h: President’s R
gahon that there should be such a Pape

mvention, but I am Dl me
nph:lo!\ that it would be a mistak
restrict them to the undertaking at -rhi:h
town the Convention is held. It is a pity
Mr. Redman’s Paper was not made avail-
able earlier, for T am sure that most
engineers found it quite impossible to
study it closely, as most of us had a
busy time preparing to get away to the
conference.

'I‘wo mlnta in the Paper in which 1

rticularly interested are the split
mulllplu earth neutral and the tariffs.
While 1 favour phase, neutral and an
enrth wire, as against phase and twin
neutral service, for various reasons, I
would be pleased to know the cost to
Bulawayo of their service and whether
both neutrals are insulated,

With regard to the tariff, it appears
to me to be somewhat involved. In this
connection I would like to know whether
any thought has been given to a common
m\nllmlm charge for all domestic con-

()ne other point is the cost of mhm.l.on
buildings, and whether Bulawayo con:
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siders there is always justification for
Partition walls or cubicles as shown. Per-
ps this is not the practice for all their
Substations,
Finally, I am sure many would like to
know how you deal with the charges for
t::ndzd services, that is, long service

Mr, J. E. MITCHELL (Salisbury):

Mr. President, Mr. Redman: There is
& song in “Annie Get Your Gun' which
I8 very often used both by Salisbury and
Bulawayo: it is, “Anything You can do
1can do Better”! As this time T am the
Euest of Bulawayo I feel I have to be very
careful indeed. There seems to
Some sort of conspiracy afoot in regard
to this Paper, for my copy only arrived
by post this moming at my Hotel, and
lteu that possibly I got myself in hot
Water at last year's Convention and they
Were determined I should not do so again.
But pelieve me, gentlemen, I have had so

time to lock at the Paper—they
Make certain you have ne spare time
Unoecupied once you come to Bulawayo—
lad 30 I shall be very cautious and not
on anything that I know nothing
!bmu- T shall confine myself to the things
1 do ‘understand—which are very little!
ly enough, Mr. Milton has already
dealt with the only point I was really
Eoing to speak on, cxcept that 1 would
bave’ gone the eppﬂaﬂe way. He was
Quits surprised, apparently, to see the
figure of 2-4 kilowatts per domestic con-
Mumer, and he assumed that that was the
fictual demand on the substation, 1 think
he will find, when the author replies, that
that i the A.D.D. at the power a(.:l\mn
In Salisbury our figure is 3-T.
“tum for Rhodesia_are really Ao
Mainly, of course, because we bhave 0
Many all-electric houses. T have not
the figure for Bulawayo but the figure
mﬁdhhury 15 that a domestic consumer

I did not mean to touch on this point
B 1t hos’ really nothing to do with the
. but possibly engineers might be

i

1u7

interested to know that we have now got
that 3.7 down to 2.7 in Salisbury, with
our new ripple control installation. But
do not take those figures as final yet
because we have not been through the
winter, and it is very difficult to give any
real final figures,

As 1 said before, 1 shall be very
cautious and mot speak on the Paper
at all, really. The anly other point is
that I do feel that Ms in using
the word “fantastic” for the growth of
Bulawayo, has left me rather in a vasm,
because T am going to bé in great trou
some day in finding another word Eor
Salisbury. Finally, T feel Mr, Redman
must be a great asset to Bulawayo, and
possiibly his two years In Salisbury, learn-
ing where demands really increase, have

great value to him!

Mr. J. L. VAN DER WALT (Krugers-
dorp):

Mr. President: Most of the points I

intended to speak on have already been

covered. 1 just want to point out a

few that have been drawn to my notice

in the Paper. mmat all, Mr. Redman's
of th

of the eitizens Gf Bulawayo, I can assure
him, really came through in the cold
printed words, quite apart rom his verbal
account of the events. He need not have
had any doubts on that score. T think
the citizens of Bulawayo should be con-
gratulated on their achievement in keep-
ing | lhe power =uppue= going during the
Nath Eﬂk 1948,

As e high proportion of the
peak Toud. sanbibuiad. to the. ottt
consumers is concerned, I would like to
know whether the Native pupul:tlon of
‘B\lewlyn contribute to that, and is

ps & cause?are the N..uvu in
Eullwlyu electricity-conscious ?

The split neutral, of course, invites
comment. I personally do not see the
necessity for a split neutral, as we have
found that the neu ning
the meutral on an earth pin and earthing
every fifth pole or even mare, depending
on the soil resistance—has given very
good mnlmmuluvmhlthmﬂmh-
tant areas.

As far as the H.T. mumumad,
the two earth wires running abo
lines, has it been proved that that lu- m
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any effect or any influence in the reduction
of outages due to lighting storms? There
are many diverse opinions on this matter.
Some authorities claim there is no im-
provement whatsoever. If that is the
case, is the additional expenditure war-
ranted?

Mr. Milton touched on the subject of
the proportion cess revenue over
expenditure. What struck me on that
side is the contribution to relief of rates,
and I think Bulawayo should be congratu-

y there. Tn most
other parts of the country the Electricity
Department is more or less a "Relief of
Rates” Department and not an Flectricity
Department at all.

On the subject of the tariffs, T am also
of the opinion that they could be very
much simplified. The tariffs are there
for the benefit of the consumer and the
simpler and the fewer the tariffs you
have the better they can be understood
by the consumer, and the better the good-
will existing between the Department and
the consumer. I am of the opinion that
three basie tariffs are required, and no
more: domestic, business and industrial.

With regard to the special tariff for
cooking and h!nm\g, I wnr\de' whether
that s necessary. r domestic sup-
ply is attractive anough n will look after
that side of It, because your cooking
appliances and your water heaters (Mr.
Milton also touched on the point, I think)
are in most towns today, at any rate along
the Reef, in many cases the cause of your

peak load, rather than your industries.
It is only now t the industrial load
i creeping up that your peak load caused
by cooking and heating is becoming more
apparent. To my mind your special tarift
is needed specifically fill in the
“valleys” or gaps of your load curve.
But with cooking and heating I think it
has the opposite effect, and should not be
given at a reduced tariff during your
highest peal.

As far as domestic supply is cunderned
Bulawayo h on the room
argument in favour of this is |hl¥ it
takes care of the maximum demand pro-
portion of your tariff, I have not seen
um pm{ of it yet; it h:
contend that there i:
tmn the room tariff and your sliding
scale or simplified tariff as far as the

us
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maximum demand proportion is concerned.
1 would still like to see it proved that
the room basis is a more scientific tariff.
T would ask, why go to all that trouble,
that cumbersome tariff, keeping a check
on rooms, areas of rooms and so forth,
if you can derive the same revenue by &
very much simpler tariff.

Coming to Rhodesia by road, I noticed
that you have a very extensive rural dis-
tribution network. From what I can
understand, you supply, in conjunction
with the Electricity Supply Commission,
many small mines in the rural area, but
is there any indication that, except for
the mlnee‘ the rural distribution in this
ares is puyable, because I feel that rural
di.strllmlinn will be the future develop-
ment of most undertakings after they
have satisfied their internal needs, and
most undertakings will have to look to
their rural areas for development.

Mr. A. FODEN (East London):
I would like to add my mead of praise

an earlier opportunity of going through
this Paper, Which is very interesting in-
deed. I have only one comment to make
on the Paper and that is in regard to
ngpltl! wpenﬁllum 1 notice on page 12
have & typical arrangement of &
530 VA waboatotion: It comered th mie
when perusing the Paper, that that must
be & very costly strueture for a 500 kVA
sub-station, and I would like to know
whether it is your definite policy in
Bulawayo o carry on with this type of
sl atabion e Hthan go in for steel
kiosks, for instance. We in East London
use only brick structures for switch
houses; for sub-stations, wherever pos-
sible, we use steel kioaks, which are made
to the Department's special design. You
might think this arrangement would
troublesome from the atmospheric point
of view, but we find that frequent paint-
ing keeps them in reasonably good condi-
tion, and the capital cost of such a sub-
station as compared with one of brick i
small. T should like to hear Mr. Redman’s
views on this matier. I for my part do
!nrl that the use of steel liosks represents
considerable economy. They ean
erected by your own staff in & short time,
saving the labour costs of skilled brick-
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layers, overcoming the cement difficulty,
and 50 on.

Mr. C. R. BURTON (Kimberley):

Mr, President, Mr. Redman: With re-
gard to the national houses and the load
taken by them, I am of the opinion that
the Sunday morning peak in the medium
income group that we get in the national
houses is in the region of 3-7 kVA, which
is something to think about, whereas
during the week at peak time it is only
about 2.5. Perhaps Mr. Redman could
fell us the time of day that this was
taken on.

Mr. G. J. MULLER (Bloemfontein) :
Mr. President: As has been said, the
iper was circulated rather late, and I
did not intend to speak; I was going to
Contribute in writing; but I feel prompted
& few of the remarks already made
to say a few words at this stage. On the
#ubject of demand, I think I agrec with
- Redman and disagree with Mr. Milton.
In du;lgn.ing our sub-stations we worked
on a figure similar to that suggested by
Mr. Milton, and within a year we found

space heating. 1’ do not know how
other undertakings are affected, but the
centre of our tawn s gradually being
rebuilt, the older buildings are making
way for mew on a considerable scale,
and in almost every single case all space
heating is done electrically.

The load imposed by this space heat-
ing is not the type of load one would
like to see too much of; it lasts for three
months and is extmne]y heavy. 1 was
thinking of ene bullding in passing where
they have about 150 kilowatts space
heating, involving us in generation and
distribution costs of the order of £15,000.
I wonder whether, if the owners of the
building had spent £15,000 on some
other central system, it would not have
been better for both parties.

Mr. W. H. MILTON (Escom, Johannes-
burg):

1 hape I shall be forgiven for apeakin

8 seoond fime, but Mr. Muller seema o

Rave accused me of designing s sub

station, though I do not think he meant

to do thaty T think he meant he had
imilar

We were doubling up on our
With the result that the space available
In the sub-stations was rather cramped.
On the subject of the split meutral in
Rreas where earthing is difficult, we have
te an extensive rural system and we
bave found the use of earth leakage eir-
Cult breakers very satisfactory; they are
& complete protection. The only trouble
We have had is with severe lightning
our area, and the test circuit, strangely
Shough, is always a target for lightning.
‘& are now experimenting with lightning
Brotection of a type recently put on the
Market, and if It can overcome our diffi-
ﬂl-ltlu it will be the answer, and quite
8 cheap answer.
With regard to miniature eireuit
in place of T personally
Prefer them, and in my previous under-
taking, where Mr. van der Walt is now,
W& standardized on it before the war.
g the war they could not be obtained.

, cone §
Availability fs problematical, and it is
Moat difficult to go on to an article when
You m not sure of its continuous supply.

Another subject not touched on in the
Puper aa far as 1 could see was that of

1%

used a re to the one I had
of the order of
18!02 ‘When with & small

town the substation loading is relatively
low per C;lﬂtn. but you do get exceptional
where,

employed in & particular form of industry
you will often get some very high figures
for the lven;u [uldinl per capita. There
have been cases, and are cases now

the Reef, where a whole town is

you will get 4 to 5 kilowatts per capita
at substations !-ad!ng such communities.

a more general
rll.nx is lower, owing
to the diversity of employment.

Mr. G. J. MULLER (Bloemfontein):

Igl.wi:wtquntymmdulgnuf
my substations by the Commission.
figure we

were impossible to get, and pre-war clec-
tricity was mot so generally used as it
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is I might go so far as to say
that in a housing scheme fostered by
my Council there 8 not & single chimney.
All ing, space heating, cooking,
water and everything is done by electri-
city.. With the national housing it is
exactly the same, In the private buildings
in a wholly private enterprise township
called Dan Pienaar I do not think you
will find 5 per cent of the houses not
using electricity.

PRESIDENT:

There will be a final opportunity later
for discussion, before we have the authors'
replies. Before passing on, however, i3
there any other member who wishes to
contribute any views on Mr. Buchanan's
Paper? (There was no response.)

In that case, 1 will revert to yester-
day's discussion on the meter test code.
1t was decided, you will remember, not
to take a resolution yesterday on the
matter but to leave it open for further
thought on the part of members.
Executive have had a further apportunity
of discussing it, and I will now ask Mr.
Kinsman to refer to that matter.

Mr, C. KINSMAN (Durban):
Mr. President and Gentlemen: You
will recall that when the general discus-
sion was adjourned the position we had
ied was that there was a

time as the Association's constituent
local authorities have had an opportu:
nity of considering the code in its final

form and its possible financial implica-
ons.”

tions.

Will Mr. Smith and Mr. Turabull now
agree to withdraw their proposition, sub-
ject to the acceptance of the withdrawal
by the meeting?

Mr. E. L. SMITH (Boksburg) :

Mr. President and Gentlemen: Mr-
Turnbull and I have already discussed this
matter with Mr. Kinsman and we are
prepared to withdraw our proposition,
providing that the ome just read I
adopted. I have much pleasure in second-
ing the resolution put forward by Mr
Kinsman,

Mr. C. KINSMAN:
1 do not want to take up time unduly,
but T think it is due to Mr. Mullins and

reasons for the proposition.
with some feeling of disappointment that
we feel that we would not be entitled
to put forward an expression of opiniof
in the direction of urging the early
promulgation of the meter testing code-
We are grateful to Mr. Mulling and @
Mr. Swardt for the information they have
given us. We have already ex) and
d

by Mr. Smith, seconded by Mr. Turnbull,
the purpart of which was that we should
defer any further action in the matter
of the ter testing code for another

12_months.

Subject to Mr. Smith and his seconder,
Mr. Turnbull, ngreeing to withdraw their
resolution, 1 would like, on behalf of the
Exccutive, to put one before you, the
effect of which will be the ‘same as that
proposed by Mr. Smith, but its wording
will be such as to inelude within itself
the rensons for deferring the subjoct, if
that is the wish of the Convention.
After reading it 1 will ask Mr. Smith and
Mr. Turnbull if they agree to withdraw

their resolution. The one that I wish to
put forwurd on behall of the Executive
reads:

“Although this Association is con-
vinced of the desirability of a compul-
sory meter testing code, it cannot agree
to the promulgation of & code until such
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our

of the prin®

cipality undertaking to do i
fieation of meters there would be no
the figure of 3d. was mentioned last yes”
and this year 1s. 9d. was mentioned, and
then there was o reference to the posst
bility of the establishment of station®
around the country which, if that polict
were pursued, would prove costly. Whilsh
on & purely technieal aspect, we

be justified in_taking
there are possible financial implications !
do not think we should be justified
doing so unless our respective couneil®
had first been given the opportumity 0
consider those: financial Implications a7
ta express their willingness or ofl

to nceept those financial labilities. We
all agree that it would be competent fOf
the authorities formally to promulgat
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this, with or without our consent, but in
the spirit in which this whole subject has
been introduced and pursued, I think we
are justified in asking their indulgence to
the extent of giving our member couneils
an opportunity to consider the code in its
final form. We have been given to under-
stand that, as a result of the year’s trial,
there are comments which have been sent
forward, and they will be considered and
Probably incorporatd in the final form.
So with that explanation, and with apolo-
Biea to Mr. Mullins and Mr. Swardt, I
leave the resolution with you.

PRESIDENT:

Is there any further discussion on that
resolution? If not, may I take it that it
Is agroed?

(Agreed.)

RIGHT OF SUPPLY
An item on the agenda which requires
o be finalised is the Right of Supply,
and [ will ask Mr. Downey to deal with that,
explaining what t is, what it means, and the
i w0

on that subject.

Mr. J. C. Downey (Springs):

Me. President, Gentlemen: You will
temember, at the Cape Town Convention
fg:ngs had this item on the agenda, and

T discussing it in Committee in Cape
Town it was withdrawn. The matter was
Teferred to the Electricity Control Board,
and we subsequently made an_application
o the Electricity Supply Commission
Tequesting them to eir i
We have now received intimation from the

mmission, and 1 will read you the
Paragraph  with which you are’ mainly
Concerned, and you will notice from it
that the reply is satisfactory. We cont
that we had the right of supply in our own
Arey, but due to the licence granted o the
old VF. and Transvaal Power Company,
they had the sight of supplying wny con-
Sumer whose demand would exceed 50
kilowatts for motive power, The Commis-
fion have now advised us as follows;
“The Commission is taking steps to amend
ts licences so that it will not be compelled
10 supply power to consumers for industrial
whose demand for power exceeds
30 kilowatts, where the industrial under-
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takings of such consumers are situated
within a municipal area and the supply
can conveniently be given by the munici-
pal You will understand that that
actually satisfies our requirements, [ under-
stand the licence is now in process of
amendment,

Mr. €. MULLINS (Electricity Control
Bourd)-

Mr. President, Gentlemen: ‘With regard
to the complications in this matter, it
was really due to the Germiston area being
supcrlicd by the old V.FP., which is
gradually golniuwuy on the starting of their
own municipality. Probably you are not
aware that the 50 kilowatt Rand extension
will be entirely deleted. It will come to
finality on Monday next.

PRESIDENT:
1 think that winds up.that particular

point, which was first dealt with at
Cape Town Convention last year.

CONFERENCES—FREQUENCY OF

your Executive have u rather
knotty problem on which they would like
idance the general membership

re going into it in any great detail.
It has been suggested from several quarters
that the increase in the general number of
conferences being held by municipal officials
is such proportions that some
councillors who happen to serve on more
than one committee are seldom at home—
they are always artending a conference
of one sort or another—and it is un.
doubtedly a fact that in the last few years
the growth of new conferences has been
quite phenomenal. Some of us feel that
some of the new bodies formed are strictly
speaking purely technical bodies and bear
the same relarion. o ourselves 35, say,
South African tution of Electrical
does, to which we would never

dream afﬂn.sk wurhCn s
representatives. But, whatever that position
may be, it is a fact that Councils are now
facing an increasing number of requests
send delegates to conferences, and it
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might consider whether, instead of holdin,
our conferences every year, we shoul
hold them every two yedrs. We have not
actually discussed this _question in the
Executive yet, we feel we would be
glad to have some views from all the
membership before doing so.-

1§ I might give just a slight lead, T would
myself suggest that our own conference is
somewhat different from many of the
other municipal conferences that take
place: firstly because our membership
consists not merely of the technical people
concerned but is in fact an association
of councils; it is an association of under-
takings in which the engineer is no more
important than the council with which
he is employed, and which is entitled to
send a councillor representative with equal
voting powers, S0 our Association is
somewhat different from most of the others,
if not all of the others. It is a truly munici-
pal conference, and not by any means a
purely technical one. It is also a fact that
ve deal with a matter which is probably

with by other conferences.
two years between conferences might well
allow all sorts of changes to take place
without due note having been taken of
them by our membership. It would also
impose a very heavy burden, I assure you,
on the officers and the executive committee,
who would be bly to

matter is opened for general discussion,
I think there is one point that should be
emphasised. Particularly in recent years
there have been so many emergencies
in commection with supplies and other
matters germane to our job that it has been
necessary to hold at least one executive
meeting during the 12 months immtn::s
between two successive conventions;

in more than one year it has been necessary
to call a further informal meeting of the
exccutive, generally of those members
nearest Johanneshurg who can meet there.

During the past two years the question
of the expenses of officials and councillors
attending executive meetings has been
raised fn at least one quarter, and there is
something to be said for the attitude of
the particular council that raised it. Their
attitude, I think, may be fairly expressed
in this way. As the councillor said, we
do not mind sending our delegates to the
annual convention ause every Of
local authority which is a member of this
assoclation does the same thing; but,
Because our engineer happens to be elected
to the exccutive, why should we then
not only allow him to devote his time and
experience in the interests of the Associa-
tion but er penali y payil
his expenses to do it? There is something
to be said for that view. The attitude iS
that as they work in the general interests
of the whole of the Awocirion and it

required
serve for two years instead of one; and
1 mssure you it is quite a big enough job
to get through 12 months of office in any
capacity on your Executive.

1 now throw this matter open for dis-
cussion, and [ would be glad it councillors
woul take the nﬂnuniry of saying
what they feel about matter, use
he ones chiefly involved. We

approach this not from the point of view
of the deﬁmb\ll\:z"of our getting away
zverg'lz months a convention on
the basis of o proper consideration of the
real facts of the case.
Mr. C. KINSMAN (Durban):

Mr. President and G In your

members, costs, travelling
and subsistence allowances, etc., relating ©
Executive meetings should be distributed
aver all the constituent members throt
the income, If there were to
brought ohout a new system whereby
conventions were only held every two years,
then 1 think it would be essential to have
two, if not three, executive meetings during
those two years. The very nature of the
business we conduct makes it impossible
i These matter®

have served and are serving this Associatiof
and its interests ar some considerable
sacrifice in time and energy to
and it is not fair to place on
sub- the whole

fhose sl

ity

introductory remarks you have covered
the ground as we sec it at the moment
very fully, but to my mind, before this
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re must be a full meeting of ¢
Executive at intervals of not more than $5%
to seven months whereby the Executiv®



CABLE

SPECIFICATIONS

*C.MAS

THE SHORTEST SPECIFICATION IN THE WORLD

THESE THREE LETTERS COVER ALL THAT IS BEST IN

CABLE MANUFACTURE

e b CABLES ARE THE RESULT OF MANY YEARS OF RESEARCH
MA AND EXPERIENCE IN ALL PARTS OF THE WORLD

SPECIFY

“ONMR

AND BE SURE OF HAVING THE BEST

THE SOUTH AFRICAN CABLE MAKERS ASSOCIATION

P.O. Box 2258 OHANNESBURG Phone 337184




THE SOUTH AFRICAN ELECTRICAL REVIEW

THE OFFICIAL ORGAN
OF THE
ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF
SOUTHERN AFRICA.

THE ONLY GENERALELECTRICAL ANNUAL SUBSCRIFTION 10/
PAPER IN AFRICA. PRICE 1/~

Mz, MUNICIPAL ELECTRICAL ENGINEER,

This is your -publication and the editorial pages are for the dissemination
of your NEWS] Let us have your ARTICLES, NOTES and JOTTINGS each
month for publication.

We alsa publish
THE SOUTH AFRICAN ENGINEER

THE OFFICIAL ORGAN
OF THE
SOUTH AFRICAN FEDERATION OF CIVIL ENGINEERING
CONTRACTORS.

This "SISTER" publication of the “ELECTRICAL REVIEW" is just fhe pub-
lication for your TOWN ENGINEER — sand in your subscription today

ANNUAL SUBSCHIFTION 1076 PRICE 1/~
*
Publishure
THE SOUTH, AFRICAN ENGINEER AND ELECTRICAL REVIEW LTD.
P.O. Box 3723. Phones 33-55358,
JOHANNESBURG.




ASSOCIATION OF MUNICIPAL FLECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

can jointly take the responsibility for
lttlane which must be mkzn inthe interests

would also like to say that in my opinion,
from what 1 have noted ar this a er
a technical nature our

it this other question waJ nrl.sz. that if
Executive members are called to Executive
Meetings three times in those two years,
then | think the point of view expressed
by that one munuliar may be expressed
more coun: se engineers and
councillors are mnmb:r; of the Exccunv:,
at in turn would mean that the Associa-
's income would have to stand the
diture entailed in the travelling and
istence money of the er:utlve
members  attending  those  Executive
Meetings. 1 think we now have the Shile
Ppicture before us.

Councillor L. M. WIENER (Johannesburg):
Me. President, Gentlemen: I want at
once to say that | was not the councillor
who brought t{ns matter up on the
tive. But this is certainly, Mr.
ident, a very contentious subject that
has been' worrying my Council recently.
This is now the fifth conference that
have attended, and it is @ very highly
'B‘Jmicnl one. If I remember rightly,
e 1 suggested that councillor
gﬁm to submit papers
‘hk'h wuuld cmtc a_certain amount o
interest for councillors. ‘We as councillors
are commonly termed ‘City Fathers';
r words, we do not dej
allowance we get as Councillors for our
living, This s no secret: certain of my
Conaagurs have stated again and sin
it some of our officials are away on
ferences for more than half of the year,

B

the hcbem “f,dmwt
< NOUT O senting
at this conference, but | think 1
be failing in my duty if 1 did ot

2 kgloau;on from the Councillo

SR AR e S
wanted to see the Victoria Falls
would have had to aﬁ&w matter very
e accepting the
this: conference. [

&
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of
senior officials can manage the administra-
tion of conferences quite snrisfacmrily
without the assistance of councillor
members.

Now, my good friend Mr. Kinsman,
with all respeet to him, has stated that
officials should receive their expenses from
the funds of this Association; but I do
not think that is quite the position; lnd
I want to give this assurance, speaking o
Bebglf of 3 e lleas s il oe g
that if this Conventon today were to
agree to meet only once every two years,
and the Executive three or four times
during , my Council would
see to it that our representative on the
Execurive attanded every meeting and that
expenses would be paid.

As 1 have already stated, the work
st i e ol St iy 2 et ly
technical nature, and while the councillor:
(I am speaking for myself now but 1 have

card the comments of other councillors)
iloﬂemgy:h&socinlugznflhmcnnvmﬁmn.
umbly say ‘that meetings of suc

a highly technical nature do not instil
any knowledge into a councillor. He
listens to people talking about KV's and
MV’s and neutral jo entally 1
sholl have more to say this sfrernoon
about neutral joints when discussing the

coal situation. So that, Mr. President,
whilst at the pru:n: moment | have an
oppnmlndnnth tter, | do want to

warn this Cm\wmi.on :}m the Johannes-
burg City Council is giving very serious
consideration to the -dvtnbﬂi:l: of cur-
T o

we ought to be represented at this Con-
vention this year, l: m only when [
impressed on them et was a very

e Convent
in Johann nburg In'1953, thet r.lw:y ﬁmil-;
-peed to my coming here. Inall pmhlhsliw
that next year the Jol
E"?g City Councl will submit'y resolution
mmxrh 1 have mad

d:plow :he wth in the number of
l:nnfﬁmmi mct urging that they becurtailed
and held less frequenty; use, as |

have said, :hhhnhlghlykabnialm
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ference, and there is not much that can be
learnt by the councillor member, for thar
reason. It is the intention of the Johannes-
burg City Council (this was discussed in
the General Purposes Committee two or
three months ago) to throw out feelers
to the various associations and institutions,
ete., 50 as to curtail, if pnmble the number
of 'conferences held ~annually. spe
members will give anm: ccnsldcnﬁnon o
the points I have mas

PRESIDENT:

Councillor Wiener is already on the
Executive and we have had an opportunity
of knowing his views. I hope some other
councillor members will give us the henefic
of their views on the matter.

Councillar J. Sehlapo (Roodepoort):

1 am very sorry that I cannor agree with
Councillor Wiener of Johannesburg as
far as the technical side of this Convention
is concerned. I am only a layman, but [
want to learn, and the only way I leassn—
nud l have had quite a few years’ experience

the Council in my area—is
mnv:nrinm of this sort. Whenever [
have returned from a Convention I have

s brought back to my Council ideas

years of experience we have found that it
does not work out 100 per cent, because
you must have staff, and you have t©
depend on another department to give you
the necessary information, and o an.
I have an open door very near to the
affices, and people come in w0 me wi
accounts and say, 's this account
all about?” and} have to ask them how
many, rooms they have, and waork it out
for them. My engineer felt the sliding
seile would be lheuglca! and 1 had Jeamed
something about it and agreed with him,
bt the administration thmed iz, dowe:
However, one is always able to leasd
something at these conventions, and that
one reason why I feel they should be
held annually. Last year the town clerks
decided o meet bi-annually, but now they
have reconsidered it and are going to meet
vearly again, because so many items crup up;
Progress is so rapid these days th - 1
think the amount of time mon:
spent an these conventions is well worth "r
and I do suggest that we carry on as before:

Councillor L. DUBB (Port Elizabeth):
Mr. President: My Council, too, ¥
very pmurhgd about_the muldphr.:w of

alway
LT o picked up ther
on sry but on all sorts of matters
to us. [ am mudtmg to the
Fnlh but 1 can honestly say that :hn wux
not my mnn for coming here!
regard to de.ingu::s o these Cnn-
vnmnn!, it is n to send n
le quorum, 1Lk= ]ohnmmbum,
= can always send a particular
muncll]ur who is intel in the work of
the Association and its bearing on his own
local authority. As you w, most
councillors, within a few months of
election, become experts in every depart.
‘ment, so that when the head of a department
uts up a scheme of some importance
e h ined to be confronted with these

‘ht:mdmdm v::gm;hk&lhuheunmve
it suj at im

I m"‘;‘.’v‘: you one o m B 1941
on basis on the
suggestion of a mtﬂ that lmd been worked
out by Mr. Milton at that time. After

we went
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held, and 1 have just Jotted down at ot least |
while the debate was going on—and I an!
sure I have left some out. But this is mY
first atrendance at one of these conyention®
of this Association, and whilst I apprecia®®
that it is of a highly technical nature ai

t other counclllan. like myself, are
not able to take part in discussion®
nevertheless 1 agree with the last spﬂk“
that it is highly desirable,
essential, that councillos should mnmpl“y
their chiefs on conventions of this natarés
because, as mentioned by the last speaken
the engineer may require some support
committee.

Before coming here I might have bee?
inclined to the view that this conventio?
could
having come I must say
:nulm.\me insisted that nhml]d come her®
to gain experience, as | have—l do reali®
now l.hu the nasure of your wotk is such
as to require constant attention and is Y
no means of recest:
There are some conferences held whet®
the discussion is concerned with what 0r¢
might describe as luxury items—how best
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to make rockeries, the best aloes to plant,

50 on; others discuss the best types
of runways, and so on, in anticipation of
jer . Those are very interesting,
no doubt, but could, I think, very well

left over for discussion by the experts
who in the final analysis are responsible
for their construction or erection. Buc
I do feel that this convention—and [ say
it as a result of my experience here—is
one that should be held ly, because

OF SOUTHERN AFRICA

afhandeling van hierdie kongres wel die
Valle te besoek.

Councillor P, URBANI (Springs):

Mr. President: I think we all ought to
cry for Johannesburg first. They seem
to be the biggest city in South Africa
but they seem to be in such a state that they
cannot even at this stage send more than
one councillor. At Springs we have always

the problems that have to be solved are
those which affect the everyday life of
every member of community. [ do
hope that council members will emphasise
this in their respective committees and
influence their fellow councillors to support
the holding of this Convention annually.

Councillor G. P. BLAKE (Stellenbosch):
Mnr. die President en Here: Ek stem
saam met die vorige spreker dat dit absoluut
noodsaaklik is om jaarliks 'n kongres te hou.
Ek betreur dit dat die Stad van Johannes-
burg, die magtigste stad in ons land, dit nie
kan bekostig om iedere jaar die Kongres
van Munisipale Elektriese Ondernemings
bywoon nie. Is elektriese dienste nie

die dienste wat die grootste en vinnigste
ing maak van al die dienste wat 'n

ie groot stede, geword nie?
Kan elektrisiteit ook nie die gevaarlikste
dienst aar nie behoorlik van
Eebruik gemaak word nie?

Mur. die President, hoe kan 'n raadslid
Yoorsitter wees van ' komitce waarvan
Nyﬂnilu weet nie, s die Kongres nie die

ke waar jy jou kan bekwaam, nie net met
wat in die Kongres bespreck word nie,
Maar deur onderlinge bespreking deur
faadslede en bespreking mer ander elektriese
ingenjcurs om sodoende jou moeilikhede
te corkom nie?

Vir my is die kongres altyd n leerskool.
As die Munisipaliteit van Stellenbosch
om my onkoste
Da die kongres te betaal nie, en ek nog die
Yerantwoardelikheid van 'n komitee moet
behartig, sal dit vir B 'n plesier wees om
die koste uit my eie sak te betaal.

r. die President en Here, ek was nie
plan om na die Victoria Valle te gaan
maar die inspirasie by hierdie kongres
s0 groot_dat ek besluit het om na
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to attend these
conventions, because we fell that if o
councillor is conscientious in his duties
as such he can be of great value to the
council. T would, however, suggest that
4 lot of councillors spoil these oppor-
tunities by talking about the lovely time

ey have had rather than abour what they
have learned at the conference; instead
of submitting a useful report on the
proceedings tell people what a good
evening they had at such and such a place.
Like Councillor Wiener, I am calling a
spade a spade.

Councillor L. M. Wicner (Johannesburg):
Are we not entitled to a break?

Councillor P. URBANI (Springs):

Yes, have a break at the expense
of the Council and then come back and
brag about it. Then they wonder why they
get it in the neck!

1 have been attending conventions of one
sort and another for the last 12 or 14 years,
and I have learnt VHKnm‘mh from them.
I can also bear out what the last speak
said—that you are then a great asset to
your council and to your comm g
and in particular to the or depart-
ment associated with the conference. 1do
suggest that, whether it is finance or any

matter, councillors should take o
keen interest- in the proceedings
r?an back to their fellow councillors
what they have learnt. If you do that |
can_promise you that you will always get
support when the question of representation
comes up, Naturally, when there is a
deficit and i to be done,
ot taken an interest

e t they are
unable to er representation,
If, on the other , you attend and give

a useful report on what you have learnt,
your fellow councillors will feel that they
are some value out of
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at the convention, and support you

accordingly.  Finally, 1 say, “Do not
change the policy of having an_annual
Convention.”

PRES[DE!\T>

¢t is now time to adjourn. There will
be n further opportunity after lunch for
any councillors—or engineers for that
matter—to contribute to this discussion.

(Adjourned from 12.30 to 2.30 p.m.)
PRESIDENT

It is always a very great pamm o us
to welcome as visitor t Bay as
more than visitors: as nimosc permanent
members—those tes who represent
bodies that are umcmted with the work
that our own Association is doing. It is
a very great pleasure to me, therefore,
to welcome Mr. Swardt, as

At each of the annual conventions
during the last few years, your represen-
tatives on the South African Bureau of
Standards Committees have reported that
it is the intention to recommend to the
Minister of Economic Affairs that safety
specifications for electrical appliances and
equipment be made compulsory by such
legal measures would render it
illegal to sell non-compmng appliances
and equipment. In fact, a preliminary
notice to this effect m actually pub-

in December, 1050, in the Union
Government Garette in respect of “Port-
able Electric Appliances for Heating
Liquids" because certain very dangerous
types of appliances for heating liquids
appeared on the market and action was
The time has

to this whole matter of compulsory safety
this the

the South African Bureau of Standards,
not only to our Association meetings but
to our meeting this afternoon in particular,
and to say to hlm that the pa Ter he is nbnut

to read to us on the control
:qulp‘mznt e i ity b cnmxder:hle
interest to us. We are all,
ioking:-iaeyid iy, wnich vol bt T,
Swardr has to say.

Mr. J. D. SWARDT (5.A. Bureau of
Standards):

Mr. President, Gentlemen: Before reading
paper | would like to say how much
the Bureau of Standards npnﬁ::cmm the
oppartunity of presenting
this Convention. The Erure:u could think
of no better qualified collection of technical
men to deal with this matter of principle
then we find gathered at these conventions,
and for that reason we considet it desirable
dm w= appeﬂl © yuu in assisting us with

COMPULSORY EAFB’I‘I’
mDATmNS FOR ELECTRICAL
APPLIANCES
By
J. W. SWARDT,
Principal Technical Officer, S.4. Bureau
of Standards.
ISLIEI‘IKL AM.L{(Mech.

JE., ML
M.L(S.A.)Mech.E.
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guidance and assistance of this Conven-
tion is considered to be of great import-
ance. It is common knowledge that from

time to time accidents occur with clec-
trical appliances and equlpmenl resulting
in death or injury ns or fire
damage to & Emnnr or lesser extent.
Investigations have revealed that in many
instances these accidents are due to the
lack of adequate safety standards Of
faulty connections. Since such equipment
is generally portable and does not fall
within purview of the Mines and
Works Act or the jurisdiction of the local
supply  authority administering  the
Standard Wiring Regulations, there is no
control exercised over its sale because
it is usually plugged in or attached (o &
lampholder and is invariably bought over
the counter by the individual or house:
holder who has of

r as th
concerned, it is often the quesi
price that is more important than the
safety of the user. It is for these maif
reasons that the original Electrical Com®
mittee of the Bureau of Standards

Africa, like

recommended  that  South
several o countries, should publish
minimum  safety precautions with the
object of their becoming effective in duf
course by some means of legislation.
Before denling with the major impl-
eations of this whole issue it may b°
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:p.,ru,u-im to outline briefly the scope
these safety specifications,

A general specification has been pre-
Pared which will be applicable to all
appliances and equipment other than
those for which speeific Bpeczﬂ.mﬂmln
have been published.

at the water in the container could
be rmzd w & dangerous potent'al. (A
popular tested at the Burean gave
a pnlnnu.l of 180 voits betwaenthe sgeth
and the outside of the unit, depending
on the mm'mer of connection helwaen the

“applisnces and equipment” Iy defned 88
covering all portable machines, tools,
devices or instruments designed to be
Opacated by electriity for the purpese of
doing mechanical work, or of providing
heat, light, sound or motion, or in which
#lectrical energy is modified in character
or pressure or converted into another form
of energy. It shall have a current rating
ol exceeding 15 amperes, shall be of
such construction that it is readily moy-
able, and designed for conncction to o
source PS8
& flexil rd. res of
these snfely 1lrecuntmna are that adequate
Insulation et iy 1 pho RNt
erally megobm  under test
500" vita D.C,, dieisctric strength ot
such that no puncture of insulation or
arcing over takes place when applying
500 volts (rms) in case of rated voltages
Under and including 40 volts and 1,000
Yolts (rms) in case of rated voltages over
40 and up to and including 250 volts;
leakage currents between live and earthed
Parts are limited to 5 milliamperes at
230 volts and the resistance between the
earthing-contact or terminal and earthed
s must not exceed 0-1 ohm. Maxi-
Mmum temperatures are prescribed for
{arious types of insulation materials and
the design of the appliance is only per-
Missible if it does not create a fire
ard. In the case of toasters and
Tdiators, a piece of flter paper should
Not be charred when the applisnce is
Placed over or adjacent to the paper,
depending on the type of appliance. In
the case of radiators, the protective
Euard should be sufficiently far away from
the heating element to prevent scorching.
jece of fannelette in &
Biven time. ~ Furthermore, the guard
Should be robust and not permit of ready
Contaet with the element or live terminals.
Suitable means have been devised to test
oy umn mqui:emﬁ ts.  Electrode type
lquiq beaters (ie. bare current-ourrying
contact with water) are
ql-\rety prohibited owing to the fact
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ARG e-nm but be fmpre
the number of fatal accidents thnl have
been found to have been caused through
improperly or incorrectly connected elec-
trical equipment. For this reason all
electrical appliances with exposed metal
parts are required to be wired for earth
continuity connections and all flexible
cords for such appliances to have at least
three cores with the insulation of the
earth continuity conductor colnumi green.
Furthermore, it is required that all ter-
minals, ineluding T plug  tops,
should be indelibly marked .as to which
are the line and the neutral terminals
respectively and the earth continuity ter-
minal shall be identificd by green mark-
ing, eg. green spot adjacent to the termi-
In the case of plugs and socket
provision s made for the lmitiing of the
fingers making contact with the live con-
tacts when inserting the plug into a live
socket (the standard test finger being the
criterion). Cord anchorages are prescribed
on plugs, apparatus connectors and the
terminals of appliances and & proof load
zpplind m (he cord is prescribed. Where
incorporated in a portable
.p;u.uco it -hau ha of the multipole type
the flexible cord is connected at the
appliance by means of & removable revers-
ible apparatus connecter. 1If the flexible
cord i8 permanently connected to the
appliance by means of terminals, or con-
nected by means of a non-reves Te-
movable apparatus connector, the switeh
may be single pale. Single pole switches
and overcurrent protective devices shall
be connected so s to control the live

or phase conductor of the eircuit.

These are but general outlines of the
basic provisions of the safety specifica-
tions. It has been found that the majority
of appliances made e nunll-
facturers would generally comply.
the other hand a large number of lyplI-

shocki;

increasing number of countries adopting
effective measures to control the sale of
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unsafe or inferior articles, one wonders
if South Africa is not becoming the
dumping. ground for low-priced inferior
electrical apparatus,

It is obvious that whn:ever legislative

steps are taken, they can only be In
respect of new equipment offered for sals,
for hire or on loan, It is also clear

that a reasonable time should be allowed
for commerce to dispose of stocks on hand
nat complying with safety standards.
Furthermore, since certain appliances are
imported in larger quantities and disposed
of at & slmr n!e or disposed of season-
n!ly. longer of grace should be
Faitizd. In aul:h cases. The following
% lse of safety specifications recom-
mended to be made compulsory together
with the recommended periods of grace.
s grace after date of final

num in the Government Gazette:-

SV 100—General Requirements for Elec-
trical Material and

It is admitted that the range of speci-
fieations is by no means complete and
will no doubt he augmented in due course
as occasion demands; nevertheless, it is
considered that it is sufficiently compre-
hensive to give serious conmsideration now
to the implementation of the recommen-
dations of the committees, viz. legal
enforcement of these safety specifications.

In giving the matter serious considera-
tion one must mot only be guided by the
statistical records of accidents available
at official offices, such as those of the
Inspector of Machinery, Insurance Com-
panies, the Workmen's Compensation
Commissioner, etc, for these records
merely reflect the incidence of very
serious or fatal accidents and/or serious
damage. ‘Thete are incidents daily in
which injury and suffering to personnel
or property oecur th.lt nmr
reach the statistical records.
mlu(n :nnnme!shle examples lhnt ln]ghl

BV Foriabia’ Bleettis  Tiasrsion

sV mkmmm Cords for Power and
Lighting Purposes.

SV 105—Fixed Electric Water Heaters.

SV 111—Replacement  Type Heating
Units.

8V 112—Electric Handlamps.

SV 113—Electric Toasters,

SV 114—Electric Irons.

SV 115—Electric Soldering Trons,

SV118—Small  Extralow  Vollage
Transformers.

SV 119—Lampholders and Adaptors.

SV 121—A tus Connectors for Port-

to the less
m.furmud but I comsidered that a gather-
ing such as this is, by and large, suffi-
clently informed on the matter and there-
fore would not warrant the time spent
‘thereon.

At this stage it may also be appro-
priate to refer briefly to the measures
adopted in other countries,

United States of America, Here the
p L L

approvel seheme s in use. This body
was founded nearly sixty years ago under
tho sponsorship of the National Board of
Fire Underwriters. Later when ~the
American  Standards  Assoclation  was

il it adopted many of the Under-

able Domestic Appliances.
sV lﬁ-—Pnrhbln Electric  Reading
Lamps,

Two years' grace after date of final
notice in the Government Gasette:-
SV 103—Electric Radiators.
SV 108—Domestic  Klectric  Washing
Machines.

SV 117—Electric Stoves and Hotplates.
Since SV 107—Portable Electrical Ap-

H ds has already
in
Gazette the period of grace need not be
more than six months.
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writers'  Laboratories’ standards  af
national standards. The Underwriters'
Laborataries grant approval through vari-
ous labelling systems and approvals lists.
This approval scheme is largely voluntary
but high insurance jums on non-
approved equipment have virtually brought
about the general adoption of the scheme.
Canade.  Similar measures as in the
United States of America were introduced
in the province of Ontario as far back 8§
1019, Todsy much more comprehensive
measures in the form of the
Elgetrical Codes, Parts I and II, amongst
which some 75 to 80 safety specifications
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feature, are administered by seven of the
Bine provinces and by all the larger citis
the remaining two provinces.
Canada insurance organisations likewise
Attach considerable importance to safety
Standards of electrical equipment, both in
Tespect to permanent and portable instal-

the use of the Canadian Electrical Code
Wherever it is not otherwise compulsory.

Australia. Here the position varies
considerable between various State Gov-
Srnments. In New South Wales, the Elec-
tricity Advisory Committee approves cer

types of clectrical appliances (e.g.
toasters, grillers, radiators, irons, kettles,
€lc). The sale, hire or offer of such
appliances is prohibited unless ap

In Victoria o similar system
Tules, but N.S.W. approvals are accepted
Automatically, although not conversely.

here control is either voluntary,
Exercised by the Wiring Rules Sub-Com-
Mittee of the Australian Standards Board,
OF the specifications of the Australian
Standards Association are ecited as com-
f"lﬂnry requirements for electrical appara-

affiliations operating in conjunction with
the FElectrieal Development .\anomunn
and similar professional and trade bodies.
It shuold be pointed out, hnwwer. mnt
certain British standards e
of domestic apparatus, zg :Izbu—m
radintors, kettles, vacuum cleaners, ete.,
but these are merely advisory documents
without legal effect except where intro-
duced into a trade contract as such.

Europe. In most European countries
(i.e. Germany, Holland, Belgium, Sweden
ami Ewit.nerhmd) nnlua of approval

been developed.
sum npproval la menl.ly in respect
of safety requirements together with cer-
tain quality features, varying from coun-
try to country. Generally speaking, manu-
facturers are highly appreciative of the
recognition provided by such approval and,
in consequence, little emphasis is needed
in regard to compulsory approval although
compliance is ahllgatm—y in most of the
countries cited above.

South Africa. From the brief desrip-
tions of the measures adopted in other
parts of the world it is seen that safety
specifications have been utilised in vary-
ing degrees of compulsion, dependieg G

Great Britain. There is
Standards or approvals excqu in_certain
‘wlicauw wlhich are controlled statu-

1 In firey mines equipment must be
tested and certified,
2. In shipping for Board of Trade and
Lloyds approvi
8. Electricity metering. The Flectri-
ity Meters Act of 1936 requires the
testin; approval of clectricity
meters,
The need for statutory control of safety
Yequirements for electrical apparatus has
raised in Great Britain both ummgh
the Institution of Electrical Engineers ane
the Pritish Standards Institution. l:
Would appear that no unanimity could be
Teached

ouse-
g Institute—a body with journalistic
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each
r:mmlry In the Union of Enllth Afriea
there are two courses that may be fol-
lowed in order to introduce compulsory
adoption of safety standards,

(a) Whereas in Canada provincial ad-
ministrations introduced nnm[nllamy safety
standards, in the Union such action would
have to be undertaken by individual

If i

Dby-laws whereby certain appliances and
equipment were compelled to bear a safety
approvals mark of the Bureau of Stand-
ards, then it would be incumbent upon
the manufacturers to obtain this safety
approvals mark for their products. The
administration of testing and inspection
would out by the Bureau and
the costs connected therewith would
then be borne by the manufacturers
through payment for the approvals mark
l'lgl or labels. The only weakness in this

rse lies in the fact that it is extremely
dwllhthll whether uniformity of action
would be taken by lacal authorities. Lack
of a concerted effort would cause the
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whole scheme to break down as no control
could be exercised over unapproved equip-
ment purchased in a neighbouring town
and brought into & prohibited area. Fur-
thermore, administration of approved
equipment imported from overseas would
be almost impossible.

(b) The Minister of Economic Affairs
could, in terms of the Standards Act of
1945, declare the safety specific
pulsory throughout the whole
Union of South Africa. This would apply
irrespective of the declaration of a safety
approvals mark as distinct from the
quality approvals mark. Again the
Bureau, in collaboration with the Depart-
ment of Customs and Excise, could ad-
‘minister such provision, but, according
to the legal advisers, no financial assist-
ance could be claimed from the manu-
facturers or importers and the govern-
ment would have to provide the necessary
funds. It is estimated that the cost
involved in testing, inspecting and general
administration would probably be of the
order of £4,000 to £5,000 per year. At a
time when large-scale cconomy is being
urged throughout the Union it is
extremely doubtful whether the Minister
would give much consideration to so
expensive a measure. The national im-

has not yet been approached, certain

mpproaches have been made and the

reaction has been favourable s it is felt

that unfair trading would largely be
In

cxample of something that happened here
Juring the last six months; ndp point
some interest to the Bureau o
Sraminlds as well, because the things that
they _propose t cover in the safety
specifications, | imagine, may not legally
include the article to which [ .am about to
refer.

It was some time just before Christmas
that members of my staff, quite by accident,
noticed on sale in a certain shopwindow
toy electric stoves. e things were
for sale at about £6, and tlles: mmb!ﬁ
of my staff were naturally interested and
went in to have a look at the “roy”. They
brought a sample of the device back to the
office for us to have a look at it, T must
say that the hair en the heads of all m my
tu;lmml staff quite literally stood on e

they examined the appliance in
question. This toy electric stove consisted
of a small f continental origin
operated at 230 volts with a plugin

connection in whicl two pins were the
live portions—the two pins, not the

sockets, wm:he live portions. it contained
an element, almost in air, inside.
It had in nddman a hot water cylinder.
The general eonstruction of the thmg was.
such that there could be no doube that in
a matter of days & fault to earth was boun:

to occur. It was not actually a hot water
cylinder but a water cylinder with g tap
on the front, which ensured that in almaost
all circumstances of use the gmuml in the
vicinity of the “tay" was bound to be wet;
and yet this article was offered Fur sale to
fond parents during Christmas week- for

mmg to the
proposed declaral compulsion, the
Minister would most prol!nb‘y dttach great
importance to the ‘attitude of this con-
vention towards the whole matter. In
fact, 1 believe that, to a very large
measure, the suecess of introducing com-
pulsory safety standards for portable
electrical appliances in the Union of South
Africa depends on the support of this
convention.

PRESIDENT:
Thank you very much, Mr Swardt.
The mnm: that o have raised are of the
all of us. Perhaps
l can hm umphw: it by giving you one

the delectation of children!
h was very | fm'lun-rt mdu-d that my
is , and [ must

aav ehu the dealer in quunnu, the moment
e matter wus brought to his attention,
immediately took all such things away
from his shelves, and at some considerable
inconvenience and loss to himself withdrew
them from sale to the general public.
| dn not know that the specifications
posed by the South African Bureau
B¢ Sandards nciuda toys, but it is a point
:hu I would draw to your atrention:
rticular incident shook us vm'
considerably and drew our attention in o
uncertain manner to the extreme
having for sale In the ardunni
dealer’s premises apparatus whicl
of an extremely lethal character.

o
b
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propose to throw open for
dlscus.non this very interesting Paper by
Mr. Swardt, and after we have heard
whatever views members wish to contribute
we may carry the matter further with a
resolution.

Mr. J. F, LATEGAN (Heidelburg):

There is one point that Mr. Swarde
has not raised (I do not know whether it
falls  under fety  Precautions
Committee or the Department of Labour),
and that is the fact that there are 3,000
amateurs in the country playing with a very

langerous toy. If you have a lml\xmmer
up to 100 watts the lowest voll Iwuble

wauld be 1,000 volts recrifie: D

1 feel that this body should do sof hmg
about putting forward some regulations
with regard to these radio amateurs, We
are all concerned w:th :hc safety of persons
in houses, and § end a man o @
substation he Ilns o hnw loves on and a
stick to pull out the 500 volt link switches,
vet here we hs e amateurs playing
about with 500 to 1,000 volts, very lirtle

g, and subject to very great dangers
of uleczrﬂcudon a hing.
I would I\kc to thank Mr. Swarde for

as you know, you were represented and
whic] as made these recommendations
that the matter be taken up with the
Minister, The whale point is that if the
Convention, haying discussed and given
\.cnabdcrnmn to this matter should decide

o support the recommendation, it would
ko i e carry some weight with the
Minister, but, as I say, the Minister cannot
be committed in any way, just us the elec-
trical engineers were cautious in committing
their councils to anything.

Mr. R, W, KANE:

You referred to the possibilities of the
local authorities handling this sort of thing,
and my thoughts went back to an unof
campaign that tool a view to
the |m1 authorities taking action
radio interference, when really there was
another body that should be doing the
job. All our regulations, wiremen's re,
tions, Wiremen's Act, and everyl ﬁ
that ties us up in a glorlmu knat is design
to cover safety, and this is another move
in the right direction mll‘{(ﬁw the sake of
the public. Bue [ that, whatever
takes place; whatever we decide
should be definitely stressed that
should be on a national basis, and that the

| should be lefc out of it

lhe Paper he hu gnm. may | assure
im thit we do the  effort
I}my are mnl:mg to enaute safety.

Mr, R. W. KANE (Johannesburg):
A I mkf] it :kn ;\4: Swardt's lugg:stmri
cre rea yiu sat if we support any propasal
this sort the Minister would, in terms
of the smndnrds Act, mnk: these specifica-
tions compulsory? am not too sure
w er there is nm:lher suggestion here—
that the Bureau would come into the picture.
Pulmpq Mr. Swardt could mention that

Mr. J. W. SWARDT (S.ABS):

l:vue worded my reference to what the
Mlnm can do and lmgh: do and i = IlLely
to do so on; for the simple

thar nobodh ncluding the. Bureau, rooud
&mmuc the Mmllh: to_anything; so that

that reason this Convention coul
"'ﬁ? be cmlldckd u having looked (nm
this whole mater in princpl, toge

With all the :rchnlc:] impl md
hﬂmwlyauppn:uh‘:mmmimonwhhh
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as far as the police side of it is concerned.
It is not the municipalities’ job to act as

Anather point I want to ask Mr. Swardt
about—perhaps he will deal with it later
on—is whethet possible at all to leave
the door open for reputable appliances
thar are manufactured in America, Britain
and Cmmummi countrics.  We have
most of us already accepted stoves and
other appliances conforming with British
Smndmd.upmﬁcn(lmulm!wlrhchnUndch
writers' mark, and
how some South .o\fricam mnrk u to be
ap les. 1 think it would
h:hverv :meu 1 xf we took any step
which would bring a_monopoly
for pumly and snnvlv il S A

Mr. R. N, F. SMIT (Pretoria):
M. President and Gentlemen: 1 should
like to thank M
indeed for the Paj
o compliment on ts excellence.
lhnppmmbe-mzmberohh:cwtmm
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on the general requirements of electrical
apparatus, and | can assure you the Bureau
are doing a jolly good job of work.

£ 1 may be permitted to_ digress a few
minutes from the actual subject of
standards, standards alone will not solve
the problem of electrical accidents, The
major_proportion of electrical accidents
are caused through ignorance on the part
of the public, or at any rate a very large
number of them, particularly ignorance
on the part of householders,  There was
the housewife, for instance, who attempted
to repair an electric iron adaptor while
the adaptor was plugged into the socker;

, moreover, she atempted to do it
with a pair of scissors. You can imagitie
the result! The Wiremen's Registration
Act Is due for amendment and the Board
are strongly considering the licensing of
appliance mechanics. are at present
Rt igensed and ‘sonie!lof che veork put
out is not by any means of a high standard
and is somctimes actually unsafe.

Once mare I wish to compliment Mr.
Swardt on his very excellent

Mr. D, D, BROWN (Roedepoort-Marais-
burg):

The aspect of this mntm which causes

particular concern to me is the inadequate
uards which are ided for electric
res and radiators. Mr, Swardt did not
mention in his Paper that legislation is
presently  being mmad in Britain to
enforce the provision of suitable guards
over nat only e res but gas fires
poiltep gl et el g oy
have T at some of the

appliances which are being installed, and
I have lived in_two or three flats over the
t couple of years and in each ense I
ave noticed that wnrd over the
electric fire has rely decorative.
Children find them a mml attraction,
and they usually make a habit of grabbing
an =Icmem and :rying to pull it out of the
fires

re, are  actually lethal
aj pliun::u, asracinllv when one conl&dm
that if the element of the fire happens

to have a break in the circuit it is quite
ible that thar element, af

rning, may be alive; and with our
earthing regulations, of course, the e
of the heater would require to be earth

which means that any child touching that
element and touching the casing would be
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instantly electrocuted. The same mj
applies if we have amateur repairs carrie
out to the fire and the neutral wire is taken
through the switch instead of the live wire,
which means that your element is con.
rlnumﬁlv alive although the fire is switched

off. have known several such cases.
That u one aspect that concerns me very
particularly. In our area we have not
worried whether we have a legal basis for
action: we just do not permit that type of
fire to be used. Unfortunately, there
appears to be no type of fire on the market
with an adequate safeguard.

The other point concerns the question
uf lugs Mr. Swardt mentioned

cores.
i hat che eaihing lead on the
et i green and that the

earthing pin in the plug would also be
identified. As we all know, it is largely
the laymen who do the connecting up of
these plugs, and, for instance, an identifying
“E™ on the earth pin end an earth core
thrings) green woul it meaning
for the layman at all, so | do submit e
if we are to mark the earth core and earth
pin at all those markings must be identical;
:ha: is, if the earth core is green, the earthing
have the green identification

s»ol Alternatively, if the g pm
is marked with an “E”, then earthing
core should be marked “Earth” or “E”;

in other words the identification must be
similar in both cases, otherwise the layman
will not understand it and it will llo‘ make
any difference to him what he is connecting
up.

I feel thar Mr. Swarde and the Bureau

doing a wonderful job of work in this
connection, we are cerminly looking
forward to having all these difficulties
temoved and the dangers that we now
face eliminated.

Mr. G. A. DALTON—Associate—

MMUNICATED

At the outset [ would like to congratulate
Mr. Swarde on bringing this most imporrant
mm!er 50 Lglcﬂlv and—in a sense—s0

His
immdnc-ry remarks suggest that the
years of complacency, during which no
definite recommendation was made to the
Minister of Economic Affairs, should now
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be replaced by giving “seriovis considera-
tion to wl matter of compulsory
safety specifications,”

The Author, in order to lend emphasis
ta his subject, enlarges upon the frequency
of sccidents occurring with appliances

icking in adequate ~ safery standards
rtesulting in death of injury;
control exercised over the sale of such
applionces; end the fact that they are
readily purchasable over the counter by
innocents who little realise that for their
hard earned cash rhj-‘ have now acquired
for i lethal weapon of some
Pretensions.

Mr. Swarde states that the original
Electrical Committee of txlI:e Bureau of

MUNICIPAL FLECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

President of the AMEU., and at that
time General Manager of the Johannesburg
Municipal _Electricity Undertaking, to
present and sponsor it before the Main
Committee of the South African Standards
Institution, from whence it found its way
to the Minister, It may be asked, what
prompted the late Mr. Cocks and his
associates to take such action, and spend
much time and thought in its preparation?
A fatality, a near fatality, o fires,
in close proximity to each other in point
of time, wete traced, after investigation,
to faulty :spli.m and fittings “of doubrful
origin and_shockingly wanting in many
respects’. These articles, it was established,
were purchased over the counter in a
general i s0 it will

Standards bl
- of minimum safety
able by Law,
Passed in 1945, it can
was

specifications enforce-
e Sta
be assumed that this
made il |
six years ago. One can sense the passing
of a grest deal of time without anyrhing
sul ing done to resolve so
important s matter. The South African
Standards Institution of the day considered
this very subject of Safety to be of such
i that they d

be apparent that the same influences were
at work then as those which prompted
Mr. Swardt to write his paper. ing
by results, this country has for a long time
been the dumping ground for low priced
inferior electrical apparatus, and immediate
steps should be taken to rid it of this
menace to life, limb, and manifestly
unfair trading.
It is encouraging to know that

Associarion of Chaslsers of Commerce of

it in Memorandum to the responsible
Minister at that time (Mr. Waterson).
It was on this representation that the

inister, realising existent dangers and the
want of legislation, sppointed the committee

Privileged 1o serve on this Commmittee.

The preparation of the Memorandum
submitted to the
about by a Memorandum prepared by the
Iate Mr. Cyril T. Cocks, at that time Assis-
tant General Manager of the Johannes
Municipal Electricity Undertaking, an
myself, as Chief Electrical Eny
South ’ African Railways
Wwith the assistance of Mr. R. Leishman,
the Test and Research
Johannesburg Municipal

, the Test

, and Mr. T. H. D.
and Research Engineer of the South African
ways  Electrical rtment,  This
to the Electrical
African Standards

Ocument was presented
Committee of the South
Instirution, “which committee in tum
#ppointed Mr. Arthur Rodwell, a Past
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South Africa is displaying an active interest
in this vital matter of “intrinsically safe
electrical apparatus”,

The question of safety and its promotion
in the electrical industry, with special
reference to installations and appararus,
formed the theme of Mr, R. Vj:’pxln:‘l
most interesting and valuable Presidential
address presented recently to the Instirution
of _Certificat

Engineers, will prove to be the
incentive for corrective action to be taken
without further delay. Mr. Swarde is

to be commended for outlining
ception of corrective measures which could
be readily acceptable as the basis on which
to build the protective structure. 4
taken in conjunction with Mr. Kane's
suggestion that the ce Companies
institute of llations  and

appliances, together with the substitution
of the simple rencwable fuse, so “readil
tampered  with”, by hermetically seals

magnetic type miniature circuit breakers,
would certainly make for rarity in the type
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of sccident under review.  Is all this possible
of achievement? Some may say it saundi
good but further discussions wil

necessary before it can all be licked mm
legislative shape. It is, therefore, my
opinion. that the A.M.E.U. should give
their wholchearted and immediate support,
and that Clause (b) on page 5 n? Mr.
Swarde’s paper, with the addition of the
recammendﬂdon from Clause (a) that

SR safety approval mark of the
Bureau of Standards, form the substance
of a Memorandum to the Minister of
Economic Affaits to declare the safery
specifications campulsory throughout the
Union, and that all appliances and apparatus
for l;unle must bear the Safety approvals
marl

PRESIDENT :

If there are no further contributions T
will ask Mr. Swardt to reply to the dis-
cussion,

Mr. J. W, SWARDT (S.A.BS.):
Mr. President, Gentlemen: 1 would
like first of ull to reply to, the point raised
P nt in regard to that “'nice”
present some of the parents
thouuht they would give their kiddies last
Christm ‘ou may remember the defini-
tion I read out, namely, an appliance is
anything that converts electrical encrgy
into heat, sound or motion or any oth
form of enery und supplied with a ﬂ:xnhlz
o taking not more n amps,
i ithar o s heize the toy stove,
The problem regarding the “toy’” stove is
that are two ts one has to
consider: first of all, us an electrical stove.
There is no special specification for ‘‘toy"
stoves, so that it must fall within the
requirements for
appliances specification. = Assuming it is so
well constructed that it does comply with all
the electrical requirements for such a
sadget, there is still the other aspect: Is it
n[e fur children to play around with such
t is operated or ener t;
eh:lnclh‘ at the normal voltage? In regas
to such a marter of safety it is quite easy to
take it e electrical co-ordina
committee wl le all these safe
:{:clﬁ:azkm-. and they could then throu
Couneil of the Bumu make a recom-
mendation to the Minister that such a
“toy", whether it mmp{lu with the
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electrical safety specifications or not, is
considered an unsafe thing and should not
lsc for sale at any time. So that that
of gadget is covered in two ways: _ei
because it is entirely unsafe for el
to play with, or because it is safe for
chuldmn to play with in so far as it complies
with the specification, but Is regarded as
dangerous in view of the fact that it is
going 1o v children. Electric
trains, for instance, fall wichin the purview
of the specifications, and you may
have noticed that we specifically refer to
extra low voltage transformers, which is
intended to cover toy transformers. As a
matter of interest, the specification fnx
toy transformers mucrl separate wis
ings and auto-transformers are not con-
sidered safe and satisfactory.
ing to Mr. Lategan's remarks, [
would like to reassure him that radio and
clectronic apparatus, if fed by means of a
flexible cord and drawing less than 15
amperes, falls within the purview of general
requirements. In addition to that, there is &
safety specification  being drawn  up
especially for radio and electronic devices.
This specification has been ling
or three years, use there were certain
fundamental  differences of approach
between America and the Continental
countries, so that the whole matter was
referred to the LC.E., who have now
brought out their standard, which should
be used as an international standard for the
safe reuiremnents of rdio and clectronic
apparatus. in due course we hope to
introduce this safety specification for radio
electranic apparatus as a specific safety
specification as in addition to the others
we have already enumerated,
Dealm] wit r.'heh: radio amateur, of course,
ra @ man indulging in his
ubhy, ey play with something
gerous then it is his responsibility. He
Ls apo.li.ng himself :iml\f.-. it is not the
same as exposing people to unnecessary
dnn r as when rﬁm operate electrical
appliances in the household every day.
ur protection scheme {5 meant to protect
the man who innocently and in good faith
operates an electrical appliance and finds
himself e r; but where o
radio amateur fools around with electrical
equipment thlt is highly dangerous, that is.

‘his concern, and L fail to see how any sort
of legislatio regulations  could
introduced to cover that aspect,
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In regard to Mr. Kane's remarks on radio
interference, whilst it hardly falls within
the scope of our discussion, [ think the
principle he raised is a very important one.
This matter of the control of radio inter-

In connection with Mr. Smit’s reference
to appliance mechanics, [ would merely
like to mention to him that the Bureau have
investigated rather extensively the whole
issue of appliance mechanics. We all have

ference was i investi-
gated by the Bureau in regard to what other
countries do. e matter was in hot

pursuit when it became known that the
Radio Act was in course of enactment, The

reau then made contact with the Depart-
ment of Posts and Telegraphs and conveyed
its views on the whole matter, based on the
investigations that had tiken place at the
Bureau and it then appearsd that the
Postmastes General would have powers to
make regulations in connection with the
prohibition of equipment causing radio
interference. The Bureau then put up a
scheme to the Postmaster General whereby
such interference could be controlled to
a very large degree; and the reply was that
as soon as the Act had passed througl
Parliament a committee would be set up to
formulate regulations under that Act, and
it was indicated that the Bureau would be
asked to contribute and assist in the formu-
lation of those regulations. Briefly, I would
indicate that the idea is to introduce
specifications for equipment to be really
interference-free, and that is really the
Crux of the whole issue. I feel, however,
that the matter is fairly well under control
and would relieve the local authorities
from searching for faulty equipment, which
I think is an almost impossible job.

With regard o the quéry as to what
ppens to reputable manufacturers and
‘whether the door can be left open for them,
We are very sorry, but you cannot make a
law for some and not for others. The
Teputable manufacturer in any case is the
one who will have least worries. These
Specifications, if they ome com-
pulsory, will apply to all and sundry,
Whether the equipment is made in South
Africa or overseas. A large portion of the
i that these uld

f cases where things have
gone to an appliance mechanic for repair
and have come back in a more dangerous
condition. The Burcau has a large amount
of information and would be glad to pass
on all the information required.

Mr; Brown's po\;(:’ﬂ on"elec(;t:hlﬁm was
very interesting. We will probably appre-
ciate that reference was made to the gaurd
and that there is very stricr contral over the
protection of the element, committee
actually spent about two-and-a-half years
finalising this whole issue, and the electric
radiator rmhlzm was one of the stickiest
jobs ofall. Thereare many criteria through-
our the world as to-how to judge whether or
not an electric radiator is suitably protec
and guarded.  Some countries have
extremely strict requirements, particularly
Sweden. In Sweden it is so strict that they
lay down that the test finger, which is
10 mm. in diameter, should not be able to
pass through the mesh of the guard to the
element or to any live part. That is merely
an indication of how HehE they are on. oy
issue. ‘We want the guard to be so placed
away from the element that when a specified
piece of flannelette is placed over the guard
is should not scorch within a given time.

is identical with the test that has
been developed by the British Standards
Institution, except that the time in which the
scorching may take place is a lirte shorter
in the case of the South African Standard
than the British.

the rwo that we do not
change is warranted, When
the Bureau handles issues of this sort it
invariably makes a large number of tests
on appliances on the market, and by then
collating

at wor
be covering would be equipment made
Overseas—such as hair dryers and shavers,
for instance, Permanent waving machines
and all those things will be coming into
the same grouping, snd they are all made
outside the Union. So we need have no
that some will be controlled and
Others not.
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1 would like to amplify it by saying that,

sound n?our ‘Tequirements
are strict, they are not the strictest in the
world. T have al mentioned Sweden in
regard to the guard. [ now want to mention
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the Canadians. They prescribe that if a
heater should fall over it must turn on jts
back, so that if it should inadvertently fall
over it will not be a hazard and set fire tw a
carpet, the floor or any papers that may be
about. We have not got that requirement;
we felt it was not quite so important, and in
any case, rs are subjected 1o a
stability test.

In regard to the identification of the
carth, memlun:d alsa r.
been fully covered, and we do
not mind whether the manufacturer puts
one form of identification or another, so
long as they have a green spot next to the
terminal so as to correspond with the
green earth continuity conductor, so that
obyiously green spot and the green con-
ductor should line up. It does not prohibit
the manufacturers from putting on any
other form of |d.=nnﬁnmn in addition to
that green spot

I would be also interested to hear some
time from T wn what was the
criterion or standard for the control that
he was exercising in his area with regard
to these radiators. It strikes me that_he
might be able to use the Bureau safety
specification, or maybe he has a better one,
in which case we might learn something.

The contribution to the discussion from
Mr. Dalton refers to the earlier history of
the -;esd for protecting the public mimt

ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

specifications, they were not prepared ta
institure  wsting of installations and
appliances. This may be E:rtly due to the
fact that permanent installations are either
under the jurisdiction of the factory
inspector or the electrical department of
the local authorit
In conclusion, r{ would like to thank the
contributors for their very kind remarks,
thank you for yours,
1 can assure you that it is
our object to serve the community at
large and ussist your Association in itseli
at all times.

PRESIDENT:

Immediately after the tea interval [ shall
ask Mr. van der Walt to deal with a resolu-
tion you may care to pass in connection
with this Paper. - Mr, Swardt has asked me
to announce that either he or Mr. Durr will
be happy w give any member npacim:n
copies of safery specifications to give an
indication to. meml of the 50:1: of
specification they are drafting. ¢ tea |
Tl i Maras e oAk reop s
a resolution in connection with this matter.

(Tea interval.)

Mer. J. L. VAN DER WALT:

Mr, President, Gentlemen: Safety speci-
fications have been oceupying the ming of
yout Association ior qui!z a while, Yout

by him is most interesting and it gw 5

show

for the public exisced before the Standurds
t of 1945. y add that after the

of ectrical
well as the Nutloml Industrial
(‘Aundl for Ihl: Electrical Industries of
South Africa both approaced the Bureau
dm need for safety specifica-
uipment. It was
SR
result of which the Bureau committee
investigated the whole matter,
in my paper.
ith regard to the reference to Mr,
stion in his recent Presidential
lelivered to the
Certificated Engineers, 1
matter was discussed with certain
insurance companies und the impression
nlned was that while insurance companies
would welcome this introduction of safety

comumitiees cmwnad with the dmf:lﬂ!
of safety specifications. As Mr. Swardt
mentioned, the stage has now been reac

when some action ought to be taken,
otherwise all that labous and time will have
been. for nothing. 1 can assure you that
these _committee meetings of the safecy

¢
to attend.  Sometimes we get on very
amicably, sometimes hairs fly, but we
never become bad friends, and it is wonder-

ful how some of the manufacturers can
1o _co-operate as far as rhe
uf:ty of the public is concerned.
there is a dire need for the Su:mu]gmon
of the safety specifications | body
will doubt. Miny of us have bee
in the street by the
public, a5 municipal engineers—why i
& E:“i do mE know- e
us why we permit unsafe mate
inferior uxllry as far as safety is cunumﬂl
to be sold in the bazaars and anywl
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The answer has always been thi
that one day some legislation will be formed
to stop this. That stage has now been
reached and I think it is going to be a
very important step, a most important
step for this country to take. There will
certainly be complaints, but as remarked
before, I think we need no tears for
those people who are going to complain.
It will be the unscrupulous dealer or
manufacturer who raises the dust, and |
do not think we should take much notice
of it. The conscientious man,
lcmLEutaus dealer, the type we have met
on the

We hope

consider the promulgation of the
electrical safety specifications on. @
national basis under the powers vested
in him by the Seandards Act of 1945,
and so reduce the danger to life and
limb of the public.

Mr. J. C. DOWNEY (Springs):

Mr. President: In rising to second this
Proposition put to you by
Walt, it gives me very great pleasure
because 1 have been associa
know, with safety specifications
‘urly One

and businesses, are all 100 per cent in
favour of the promulgation of the safety
specifications. 1 would just like to give
you some figures to show you why I think
the promulgation of safety specifications
in the very near future is necessary. These
figures are of accidents in South
and they are provided by the Department
of Labour and kindly given to me by the
Bureau of Standards. In |
number of accidents coming to the notice
of the Department was 57, of which 32
were fatal; and I presume thete may have
en many more wﬁich did not come to the
notice of the Department. The number of
fatal accidents due to domestic electric
appliances was 18, and the number due to
electrical tools and ap'plimces 15. In 1950
the total number of accidents reported
was 60, with 28 of them faral. Electrical
domestic_appliances were responsible for
18, and electrical tools and appliances were
responsible for 10 fatal accidents. Although

the numbers may not appeat large, I
maintain  that lives  were lost
unnecessarily, 1 do not suggest that the

safety specifications can eliminate all of
ese, but they can reduce the number,
::?kdv' and eliminate a large amount of

1 would therefore put the following
motion before this Convention:

The Associstion of _Municipal
Electricity Undertakings of Sow

thern
gx—lm, in conference assembled, resolves
at:—

. safety of electricity.
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testing to me
the ‘one mentioned by

may considerably help
and support the safety specifications, [ do
not wish to add anything further. You have
heard the safery specification question
come up year after year, and I have greac
pleasure in seconding Mr. van der Walt's
motion,

PRESIDENT:
Is there any discussion on that resolution?

Mr. C. R. HALLE (Pletermaritzburg):
Sir, no one can disagree with the general
idea behind this very serious side of our
work, bur we must reali it it is now
becoming us to live. 1 think that
m«m do not seem to foresee
. o be‘ of enthusiasts :ﬂdo;:r the
place wi getting togecher rming
50 many rules and regulations that we shal
not be able to continue 1o live very ]mﬁi
There is the road safety business and
these other , continually penalisin,
the many for the folly of the few, zndf
aum it is going 8 lir.ted::o\vf:!n oL oai
res given by Mr. van t speak for
!hmuef\"al nﬁ really. we the wonderful
hen one considers
the millions snd millions of times
apparatus must have been handled during
the mentioned, I think it is almost
impossible to expect to be able to reduce
the figures to any appreciable extent,
Therofore, whils: mappaing fo prorion
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that we should have standards—our civilisa-
tion is built on standards—we must, [ think,
put in some rider about their application.
In the commercial world it Is very unsafe to
have financial dealings with certain people,
and we know of that splendid institution the
Dunn’s Gazette. 1 think the way to look
at ﬂ':ls mumr is that there are standards,
and any appararus found not to conform
ahnuld be black-listed.
how that would be applied, but I know the
firms who comply to the standards
down overseas should not be in
ueamm atall. | remember a litle travelling
“l.ch iron hich wis 4 buaurul e
and that was whipy
(ha munlﬂ lity,
in

d’am We wnuld Imve sent it to Pretoria
and the firm would have been black-
listed and warned that if they did it
they would be penalised.  So that, whilst
want to see this put into effect, 1 "do

that we shall not be tied up wn:h ma!:
bureauct and control and

30 'on; 5o that anothir Union bullding waJl
hnrl: to be put up to house the staff to d

with it

R. N. F. SMIT (Pretoria):
With regard to Mr. Halle's suggestion of
blacklisting certain appliances, it is a ver
one if it can be carried out, but it i
exceedingly difficult to do it. There are
many articles in common use which are
E:in\eiy dangerous and the plug with lhc
entering ar the back, a two-pin plug
th the two wlm me: &“wmwl Toun:
twu split pins insid it type of plug
can give very vnw m-mua hand burms.
If a short occurs inside it blows clean
through the back into the palm of the hand.

Mr, J. W, SWARDT:

1 would like to add one or two words to
the points raised by Mr. Halle. I can assure
him that the Bureau {5 not looking for work.
We have more than we can actually handle
now. However, supposing the whole
scheme of compulsory. safety specifications

t}-ruush and the Minister is agreeable
mmuvl e the £4,000 or £5,000 per year for
the administration, it will involve setting up

a means of control to insure compliance
with the legalised :nfety specifications, |
am sure Mr. Halle will believe me when I
say that we shall not be looking for the

death-tra §
!‘

mrke: ut |f this
operation

Mr.

black sheep; they will eventually sort
themselves out. Mr. Halle's

sounds very good until the legal adviser gets
hold of it, and his attitude is always that
you cannot have negative legislation, just
as you cannot say that, ause a man
has been canvicted as a bad driver, he must
be put on & list to be carried by the traffic
cops. Negl:lve legislation i principle

is never The primary a
is that once ull and ‘sundry know that there
are safety specifications with which they

must comply it is their business to find out
what those provisions are. ave
broadly framed out the scheme of
administration which will include lists of
approved appliances. Every model and
type of appliance must be submitted to the
Bureau when it is first put on the marker,
and :fmiuf:ctary will be listed on amxoved
lists. will make it easy for the people
0l e it, such as inspectors
who may from time to time purchase
appliances from various shops to check
whether these appliances are complying
with the compulsary specification.
As far as d‘\e ‘manufacturer who operates

is concerned, he has ing to fear and
will not be enmr\gled with nny paper wm'k
or peri Teturns;  there
administrative work or anything to clntecr
up his business.
Mr. E L, smmi (Boksburg):

Mr. President, Gentlemen: E\’l:ry year
w! see ourselves getting deeper and

morass, and it looks as :huu;h we

ah.nl] h.w:a)md in the very near future.
1 feel we nrt l.m:k this problem from the
wrong end. we  this business of
safety pm:.uunm bec of our system of
supply. We hw: d|= whole hm‘;mhe of
carthing, which is growing growing
every year. Finally :be cost of earthing &

house will be more than the installation.
We face more and more difficulties as dme
goes on. Do you not think, Mr. President,
we should tackle it from a different angle
and alter our system of supply to make It
safe for people to use electricity wx:haut
all these laws and regulations to be appl
1 think we ought to give serious consi mr
tion to this aspect, and also to our system of
supply. For one thing, | think we should
du nwu with this wonderful earth neutral
ck to the three phase 220 supply:
l m:ummmd th
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is of general knowledge to the community
but something which we alone are held to
have the req wledge to decide.
‘We are, as [ said just now, the guardians of
the community's life and limb in this matter,

v, ose who have sounded a note of
warning feel sufficiently strongly on the
matter to make this proposal not a
unanimous one, or would they like to call
for a vote, or would they be prepared to
Pl ey 4 Halle, how do
?
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£

Mr. C. R. HALLE:
T have been shot down in flames!
PRESIDENT:
Mr. Smith?
Mr. E. L. SMITH (Boksburg):
Yes, ugreed.
PRESIDENT:

Mr. van der Walt would prefer it to be
a unanimous resolution. May T take it as

agreed?
(Agreed unanimously.)

CONFERENCES—FREQUENCY OF

Now, at the tea interval this morning we
had to interrupt a very interesting discussion
on which our Councillor friends were
becoming quite eloguent—the frequency of
conferences—and as there are one or two
wha were not present then and others who
are still bursting to speak, I will throw apen
the subject for discussion again.

Councillor, Col. H. O. SAYER (Lady-
smith):

1am not bursting to speak, Mr. President,
and I promise to be very short. From my
remarks it will be inferred that [ am a
Councillor and not an expert. 1 hope that
the larger authorities are not going to get
away with this. 1 think the suggestion that
we should hold these conventions every
two years is wrong. | am speaking from
the point of view of smaller authorities.
I think it is essential that we should have
these conventions every year. | can under-
stand the point of view of the larger
authorities, but from the smaller authority
angle it must be realised that Councillors
would not have the benefit of continuity,
You would have one Councillor who was
Chairman of the Electricity Commitree

coming to one¢ Conference, and by the
third year he might be out of office and the
Councillors do, I think, learn a great deal at
these conventions. It was mentioned this
morning that it was so technical thae it
was above our heads. 1 do not think that
is so. There are quite a lot of things that
we learn, and we do not want the engineers
to think we do not learn. We have learnt
a_great deal of useful information about
phasing which we can take back with us.
I can understand that the engineers of the
larger authorities have not the same
difficulty, But I do not want to be called
what [ have heard one engineer call the
chairman of his committee—his ball and
chain. | would rather be spoken of as the
spark over the gap.

Councillor ~ ROSS THOMSON (East
London):

In the fist World War 1 was a two-
ringer in the Merchant Navy, and in the
lnst World War I was an Acting Lance

mbardier in u coast battery. Now I find,
on my return_to Bulawayo, 1 have been
promoted to Colonel! to correct
thar.  Several of the delegates have
addressed me as Colonel and 1 am afraid |
could not substantiate it.

Mr. President, in connection with the
frequency of conferences, there is much
to be said for and agninst ir. At the
Town Clerk's conférence in Johannesburg
last year a resolution was put before the
meeting that an approach should be made to
the Municipal Execurive that all municipal
conferences should be held biennially. The
Town Clerks felt that as the chief executive
officers this should come from %
However, it was not agreed to.

On the good that a councillor member.
can derive from these conferences, I think
sometimes we do not realise the knowled,
that we guin from them. This was brovght

ome to me very forcibly last year at the
Town Clerks’ conference. Councillor Niel
Boyd of Durban wrote a paper on a recent
trip that he made to America as the guest
of the ':Jniwd S‘:ée:'ne Gmu:mvl?rm. and

uring the course paper he gave us
the highlights of American transport and
said that the double-decker bus had gone
out of vogue, and the longer type of single-
decker bus with the under-slung engine was
the answer to the transport manager's
prayer. That immediately’ went home to
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me because our own transport manager in
East Landon had been trying to convince us
councillors that our double-decker bus
was not the answer to the transport
manager’s prayer. So when the question
of placing orders for buses this year came
up I was able to quote from Councillor
Boyd's paper and [ am very hl.p?y to say that
the East London City Council decided ro
o in for the longer single-decker type.
mention that as an example. We were
faced with an expenditure of some £60,000
or £70,000 on sbout 12 or 14 buses, and [
am sure we would not have hought the
correct type of bus had it not been for the
information contained in that paper.

I am sorry if I have digressed, bur with
regard to the frequency of conferences my
own personal opinion—not my council’s—
is that I verily believe that the major

rtments, the City Engineer’s Depart:
ment, the City Electrical Engineer’s Depart-
ment, the Town Clerk's Department, the
Medical Officer of Health's Department and
the City Treasurer's Department, should
hold their conferences annually. But when
it comes to the minor departments such as
Parks, Traffic Officers, Nursery Schools and
many new ones which are springing up
from year to year. I do feel that a halt
should be called, and that these minor
departments could quite well conduct their
affairs s y held their
conferences biennially,

This expression of opinion is my own,
and possibly many here will not agree with
it, but I give it for what it is worth.
PRESIDENT :

: 1 must thank you for the
you have made. They will
assistance to your Executive
this matter. Tam parti

glad o have had Councillor Sayer's
comments, because he brought forward a
point not previously thought of, that is,
that the smaller undertakin
nature of things,

value than the

rger
from day to day in contact with the people
it the smaller undertaki come o
conferences to meet, and in that sense it is
rmdb]e that the representatives of the
arger centres would tend to adoit a view
that was somewhat different from that of the
smaller ones.

Gentlemen
contributions
be of great
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COAL SUPPLIES

Now, we had a discussion on the question
of Coal Supplies which was left in abeyance
in Executive meetings pending
information that Mr. Kane, representing us
ol al  Pri Jommittee, was
awaiting. | understand thar that informa-
tion has now atrived, so | would ask him
if he would be good enough to wind up the
question of Coal Supplies.

Mr. R. W. KANE (Johannesburg):

M. President, Gentlemen: [ received
the minutes of the meeting held on Friday
last and 1 have had a quick look through
them, and though there are several points
which have been discussed, I do not see
any important decisions apart from what
I have stated earlier on—the assurance of
100 per cent to railways and power stations.
1 notice it was decided that it would not
desirable to issue a press statement at this
juncture. [ have nothing further to add.

Mr. D. A. BRADLEY (Port Elizabeth):

Mr. President: Ina letter I have received
from Mr. Chris Downie, of Cape Town,
Convenor of the Coal Supply Committee,
he asks that those who burn coal in their
stations, should let him have a weekly
schedule recording the daily quantities of
coal received and the time taken for that
coal to get from the colliery to the power
station conces 3

Mr. Downie has sent out a schedule or a
table of which Mr. Ivey has some copies,

I would, through you, ssk those who

use coal to get a copy of this schedule
from M. Ivey with use it in the
interests of our Association by filling it
3 weekly and forwarding it direct to

r. Downie for his immediate observa-
tion and use on the new Cogl allocations
Committee of which he is a member.

L. M. WIENER (Jeh

M. President, it is not my intention to
is matter, but [ would
like to make some suggestions to the Coal
Sudpphs Sub-Committee of the Association.
1 do feel that I speak with some suthority
as far as coal is concerned. The Johannes-
burg undertaking uses no less than an
average of 2,400 tons of coal per day; in
other words, 50 to 60 trucks of coal have to
come into our yards daily. We use
approximately 864,000 tons per annum and

Councill
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it will not be very lang before we shall
be using 1,000,000 tons of coal per annum.
I would like to suggest that the Coal
Supplies Committee keep an eye on the
Transvaal Coalowners Association. In
July last year the railway magazine Railuway
Neus issued a lengthy statement on
question of the haulage of coal, and although
1 do not intend to go into the merits of
their case, basically they put the blame on
to the collieries. T am not interested in the
nsvaal Coalowners' fation or in
the Railways; I am only interested in my
d ing and in all und: i

shoulders of the Association. They must
e to realise that it is in the interests

of the country that power stations should
not be in jeopardy of having to close down
or decrease output. We sEmuld not have
to spend sleepless nights because of it.
Last year I was ap) 10 by my general
manager to use my influence in certain
quarters in connection with supplics of
coal. I do not think that should be
necessary. The laws of the country provide
that the first priority is the South African
Railways and the Army. we can
d d. Th nd priority is power

in repre-
sented here this afterncon, and in whether
or not they get their supplies of coal.

It may interest members to know that the
Transvaal Coalowners' Association con-
sists of the majority of the collieries, but
there is a minority of non-members, and It
appears ta me that we are suffering through
some argument that is going on between
these two sections. e Coalowners’
Association sent an open letter to all
customers on 3st July, last year pointing
out that the whole blame must be sttache]
to the Railways. With all due respect,
for one could not accept that that was the
actual position. The argument going on

the two sections is muﬁﬁv this,
The Association states that their exporrs of
coal only amount to 7} per cent of their
output, whereas the non-members export
10 less than 25 per cent of their output;
and [ cannot help feeling that that is one of
the major reasons why coal that is supposed
to come to members here in their under-
takings is diverted for export purposes;
therefore 1 would like to suggest to the
Coal Supplies Committee that,
facts in mind, they should
point of impressing on the Transvaal
Coalowners' Association the necessity o
keeping our power stations supplied with
the necessary requirements.

While we were on the way to Bulawayo
we hod o get n touch with the Associnion
and tell them that we had to have 2,000
tons of coal immediately. Well, within
24 hours our request for that amount of
coal was granted, put on the way
delivered on  Saturday evening, and a
further 3,000 tons was, erstand,
railed on the Sunday: so that | do not think
it is fair to attach the whole blame to the
Railways, do submit that a certain
portion of the blame must be put on the
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e secor
stations, therefore legally we have the right
to priority, and I say with all the emphasis
can command that this Convention
through its Coal Supplies Committee should
exercise that right and see that the collieries
despatch the coal as we require it. If they
t, perhaps some of us will be able to
pass undisturbed nights, without having to
worry abour where the next truck of coal is
coming from.

MR. E. L. BUCHANAN (Louis Trichardt):

Mr. President, Councillor Wiener has
remarked that it is unlikely that the South
African Railways alone are to blame for
the delays in coal supplies. I should
like to differ with him on that paint.
Only yesterday afternoon [ had a telegram
telling me that my station was running
short of coal—this after | had made pro-
vision for a decent stockpile which, owing
to the non-delivery of coal, I had to climb
into and start firing off the stockpile.

time there was on the wa

200 tons of coal from Witbank, thcz
the colliery notified me had been despatched
on a certain date in so many trucks:
This load of 200 tons of coal was despatched
not later 5th February, and up to
this afterncon it had not arrived! The
distance is only about 280 miles as the
railway crawls. | recently saw in the paper
a complaint from a certain association of
farmers that -they had despatched some
cattle by train, and these cattle had been
transported at about 15 miles a day until
they reached their destination some 200
miles away! Here for over 90 days this
coal has travelled a distance of 3-3 miles

v day| So | think our friends here must
e’ congratuated on. receving ot s
It must have come by et plane, If the
ruilways would only deliver these trucks
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in reasonable time they could be back in
circulation again rapidly e used for
delivering coal elsewhere.

MR. W; H. MILTON (Escom, Johannes-
Mr. President, Gentlemen. This is &
topic which s very near o my heart and
caused many It is my
unfortunate lot to de wuh the purchase
of coal by the Commission for all the
Commission’s stations in distant parts,
50 1 think I can claim to know something
of the problem. I think we should face
facts. There is no point at this stage in
endeavouring to attach blame to either the
tailways or the coal suppliers for the pmsnm
position. 1 think the Government
= careful in referring this problem o
of the committees and commissions it
lms formed to enquire into matters, to deal
with the future rather than delve into the
past. | think we all realise that the Railway
system is very much overburdened in
relation to its carrying capacity. The
reason for that overburdening is again
something which is not a marter ror this
Association to discuss, but it is a matter
which is surely exercising the minds of the
Railway officials whose responsibility it is
o see I}wtﬂwgood offered for transport
are ms
If I may deal first with the position as
regards the delivery of coal, we do get
trucks of coal which take 2 phenomenal
period to reach their destinations. That
mnv be due to defects in the trucks arising
ut the average time taken,
duﬂng cetuin bml periads, for trucks to
travel from Witbank to the Cape was up to
21 days. Ar the present ﬂm= the Railways
have so improved it of those
trucks that our average ime widnin the
last two weeks has dropped to between
seven and nine days:
I listened to the denunciation of the
TCOJ\ but what so many people fail
1o realise is that it is @ very simple matter
for the T.C.OA. o !&Fly
L:. given customers wil
an they require, and | rather suspect that
!ht 1000 tons which went through to

pe
me the figures [ huve

no doubt—
the collieries are nppnm\dy nm receiving
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the full allocation of trucks which they
require to meet all their needs, We do
know that power stations and railways
requirements are No. | priorities—the
railways of necessity—because they must
transport goods as well as the coal—the
POWer stations of necessity Ari-
city is the life-blood of the country. Bur

her goods, in addition to coal for other
s, are not reaching their destinations.
quired rate.

When you reduce the total output of
coal from a colliery it means that coal of all
grades goes down, and in order to meet the
power smtion requirements the Transvaal
people have cqunppcd rwo collieries for
crushing coal, and on 19th May
to bring inta service a *ihind colliery uJ.m
crushing coal. We wa
all power stations will, m course of tnm,

required to accept roduct of
crushing. The product af :rux ing comes
from the r in other words, the
best quality coal.

This leads to the question n.\.ied. by
Mr. Bradley of the crushing o at
power stations. [ believe a :bu:ﬁomln
went out asking inter alia. wl or not

¢ stations were prepared to crush coal,

t 1 do not think that questionaire was
sufficiently well conceived, because it is
admit e ery people that the
right place to crush coal for power station
use js at the collieries. It is for that reason

that the Transy: al Owners have

provided crushing capacity for power

station coal. It is alsa significant o ]um

that the Natal iated Collieries

also v:rulhm] conl The crushing cf :m]
will introd; r difficulty in

operation of utallom—t]w quunan of
burning “fines”. | do nat think segregation

of the “fines” to the top of the fuel bed
provide o solution to the problem

ying
sizes is principally to solve
bgnmm\ uA‘xher than that of mnaplgl
urni sonn as you segregate “fines”
om dee ot there

nsk of the. fmﬁ" being carried over by
draught and causing trouble in the draught
plant, if not elsewhere.

I think that power stations should only
regard g: provision of local crushers as a
‘matter for emergency use and not permanent
use, because there will be times, say as a
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result of derailments and things of that
sort, when the only coal available may
rather too large to put straight into the
boiler bunkers.

In this connection, too, the question
of calorific value is in my opinion of
considerable importance, because on lon,
hauls any loss in power station efficiency due
to the use uf the coals with the excessive
quantiti “fines”, lower calorific values
involves greater quantities m‘ coal.
haulage of more trucks over these long
distances, invelves not mly the down trip

Teturn, we are
further limiting the :apnmy of the mlwav
system to serve the remainder of the
country’s needs.

If this Convention were to send off &
resolution condemning the coal owners or
coal suppliers I do not think it would
do very much good, from the point qf
view that it would. merely anger
who seem to be endeavouring to
best they can for us in very dlﬁ:ull
circumstances. In the same way, to criticise
the Railways at a time like this would
probably have the same effect, because 1
am convinced that they also are doing their

 serve us,
PRESIDENT:

Thank you. It is not intended to pass
any resolution on this matter, and I think
we have naw fully ventilated ‘this question.

We will now adjourn until 9,30 tomorrow
morning,

Convention adjourned at 5 p.m.

FOURTH DAY
THURSDAY, 8th MAY, 1952
PRESIDENT :

Are there any additional contributions to
the discussion on Mr. Redman’s Paper?
If there are no other contributions, I will
ask Mr, Redman to reply.

MR. R. H. REDMAN'S REFLY TO
COMMENTS ON HIS PAPER
(COMMUNICATED)
Mr. R. H. REDMAN (Bulawayo):
1 feel particularly indebted to Mr. Kane
for his contribution and for the nice things
he has said about my paper.

I agree with him, very strongly, that the
immediate apparent solution to a
is not necessarily the ideal one a
time for thought and research into d
reasons is generally most desirable,

e may consider that [ am lucky in
having the opportunity of following my
predecessors’ pattern for my pap I
Seull et Beiieuer. hat. o bk
may be a somewhat mixed blessing, as
was indicated in the introduction to my
paper.

A very high criterion has been achieved

in the past; such a criterion may be
Bt T e up to.

egarding the possibilities of mvndn

the humry of our Undertaki t 5
s Dt e e il e
is @ point I had not considered. It has,
however, distinct possibilities and if the
Association feels that the history of our
Undertaking is worth perpetuating, 1 will
certainly look incc the matter.

With regard to the immediate present,
however, T would point out that in my
resumé, | was specific in my reasons for
giving the paper and to redterate e,
they were primarily to learn from those
more fortunately situated in the cultural
centres of the world what I could of power
undertaking practice. Only by the presenta-
tion of such papers would one provake
argument and criticism and obtain ideas
from other people’s practice which one
could consider and apply, if applicable,
to one's own Undertaking with the con-
sequent benefit.

Regardiny

Mlau
service fuse was ulwuys vulnerable, :.lthough
it was sealed. The circuit-breaker is a
definite method of protection and cannat
be tampered mm Since its adoption here
it has proved generally satisfactory, and
1 feel that it has come to stay. The queshon
of its vulnemability to lightning is one
which gave us considerable thought when
we first employed it and, in certain types,
our fears were justified. "There were other
types, however, which were highly

Hdd’aﬂcry‘

::lf the high Yearly Load Factor:
thh Is mai v due to that section of Industry
which runs during twenty-four hours on
Bt s, ot

the use of circuit-breakers
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With reference to Mr. Kane's comments
on the split neutral conductor for the low
tension system, the primary reason for
fts adoption was the provision of an mdded

safeguard to overcome the consequenc
of our high sail resistance in this part of Ihe
world, In all aress where the provision
has been made consumers are required to
carth their installations to this system
because of the absence of a water system
and the difficulty of obtaining an altenative,
The provision of one extra wire doubles
d:= ficlor of safety against those pressure

to by Mr. Kane, in_return

for \‘:3 lmle extra_expenditure, bearing
that each wire is half the area of

(hn phase wires. No trouble has, to date,
experienced due to pressure rises

as a I‘Hul! of faults, and we Fhave bad no
complaints from ostmaster as a
result of the use of the split neutral system.

It should be noted that multiple earthing
has been employed in Bulawayo for very
many, years, having originally been intro-

duced ‘hefore the split neurral earth was
initiated, to guard against broken neutrals
and the comsequent dangerous rise in
pressure of “earthed” portions of installa-
tions. It is maintained today to give the

test possible conductivity to earth
B b il e i e st Vit
polcs snd stay-wires are also adequately

Rq mdmg the comment on Tariffs, I
s ot Hhas e e 45 et
Tariff which provides for both lighting and
p“a::r sections in Industrial establishments.

circumstances work would not be shelved
in preference to overtime work whether
remunerative or non-remunerative.  In
any Adminiseration the term “work” would
entail consideration of both the routine
and non-routine, and one would obviously
have to assess the whole process with due
regard to Inve, sickness, and change of
staff. By no means would I have it under-
stood dut such computation would be
made without due regard to these factors,
Regard would also have to be given to the
amount of overtime and whether this was
continual or intermitrent. 1 would agree
that any office which works no overtime
may be highly efficient but I would suggest
such a state of things is very rare. The
general run, however, in the rough and
tumble of power supply is, 1 foel] thax et
offices are ctllcd on for o modicum of
overtime, however , even if correctly
staffed. T‘hose who get away without it
are luckier than the majority it has been my
experience to work with in twenty-two
years of public supply.

Regarding street lighting, [ felt that this
point would be raised by at luut one
delegates. It is_sor
point wn:h the staff of this D:pmmm
Owing me pressure of work due to
the necessity oyt pmvid{ng essential supplies
we have not al ve the attention
that we desire o serees ting work. We
e, hnw:v:r. the matter very much in
our minds and we hope, within the next
twelve months, to make a radical change
in lhc whole position. This point was

provide a
and where the installed capacity is over
100 ts both lighting and puwer nre
supplied under the one sca

shewn under the section dealing with Tm&

Regnrdmg the question of the l’ormulae

evalved ection

minimum :hnrru for rural areas, rhe
application is largely empiric, and very
many cases were examined to establish
the correctness: of the constants. The
calculation was, mathmerically, very simple
but the process in achieving the constants
was somewhat invalved.

With reference to my point in assessing
the size of the administration section of the
Department, | would point out that T did
emphasize that there should be normal
efficiency and keenness, and under such
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d in my paper.

With regard to Mr. Turnbull’s remarks,
the question of the lack of street lighting
has already been dealt with in my reply
to Mr. Kane. The we are c ering
for provision in the City are fluorescent,
cold cathode and mercury vapour, but
&mun-q nm requires’some thought

The street l}h&ng mains are un-)ed. out

i uﬂur areas, am'}md ‘mains are
used, where tion

is :nmp]k:l;;df lnﬁwd\z overl mg:
are supported for the greater part on
the ting brackets.

of
ighting mains from public view is
warranted in the purely domestic areas,
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The form of the load growth curve in
Bulawayo has given us a lot of thought
and Mr, Milton may be correct in suggesting
the use'of an exponential curve in preference
to a straight line. In my view, the factors
that affect load in this City, such as rate
of immigration, unexpected growth of
Industry, unpredicrable weather, are <o
uncertain that any exponential index that
may be chosen might alter annually and
completely vitiste the principle underlying
this methad. One can only make a
considered guess at probabilities and erust
that one achicves a figure which proves
reasonable.  We are, at present, in the
course of carrying out a further sucvey of
probable future expansion in conjunction
with our commitments and when this has
been concluded we shall, perhaps, be in a
better position to make a positive statement.

Regarding the point about the “off
peak” industrial tariff, the provision is that
the demand imposed by the consumer
during such nightly periods as shall be
Emcﬂbed from time to time by the Ciry

lectrical Engineer and totalling not less
than 8 hours daily is appreciably in excess
of the monthly Demand ar the times.
Under these circumstances the consumer
will be charged at half rates for the total
demands during the prescribed periods
and not for the excess demand over the

lemand.  As the periods for “off
peak™ reduction are laid down as nightly
periods in the Tariff and as they
s prescribed from time to time by the
Engineer, they will obviously be after the
normal evening peak. It is felr, however,
that there is very little chance of a sec

jor peak occuring in the small hours of
the morning as only a minority of industries
will be equipped o take advantage of the
Tariff. It is felt, however, that it may
result in a levelling up of the demand and &

er impravement of Load Factor.

Regarding the formula for connection
fees, this was derived from the study of
the costs of many rural service connections

e results achieved are, of necessity,

ed very effective

t, could be applied

e wi_;.hhld:‘;pplhfnégc of different

constants. re of 139 represents

23%, on the costs of material. The point

about the 30% surcharge has already been
dealt with,

In reply to Mr. Stevens' remarks, our
twin neutrals are earthed at every pole.
As indicated in my reply to Mr. Kane,
we have not had any difhculries with the
Post: Office as a result of this policy of
multiple earthing, and it has been a standard
practice for many years here,

Regarding the question of a common
minimum  charge this, of course, exists
!hrouihnu: the Municipal area, but it is
thought that this would not be justified
everywhere owing to the unduly divergent
costs of supply to various consumers
in other areas and to the revenue return
from such consumers. It has always been
our policy to bas¢ our connection fees
and minimum_charges on the cost of the
work involved in each rural connection.

Regarding partition walls in Sub-stations,
these are felt to be o most essential safe-
guard against fire risks, particularly in view
of the present high cost of equipment.
Also they ensure an added safeguard for
operating personnel.

Regarding the cost of services, the average
in the City is £16. e split neutral, or
rather the extra wire of the arrangement,
tepresents about £4 of this figure.

Both neutrals are bare wires, but they
are fixed on the roof by means of insulators.
This, however, is solely for convenience
s they are conn e twin main
line neutrals which are also bare and
earthed at every pole.

As already indicated, connection fees
are related to the actual cost of mlkl.fﬂ
the connections, except in the Municij
aren where a general average is struck for
all domestic connections, and this answer
Mr. Stevens’ point about extended service
lines.

I was very interested to hear Mr.
Mirchell's remarks on loading per dwelling
house, and to learn that in general he
agreed with our figure. It certainly goes
to show that Salisbury is developing as
well as Bulawayo.

Now on the subject of Salishury and
Bulawayo, | feel sure that we all have
skeletons in our cupboards, the dDuruMnl

r.

which are normally kept closed.

Mischell has, however, opened my
cupboard door. I must: confess that [
did work i Salisbury.for a short time
some years ago, bur [ was young then and
had not heard of Bulawayo. However,
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DIFFERENT . . .
with a difference!

Superfically, there are no more dis-
similar objects than a children’s swing
and an electric water-heater, yet chey
have one important characteristic in.
commen, Both depend for cheir effi-
clenty on tubes: structural steel tubes
for the swing and copper tubes
sheathing the elements of the heater,
Look around you. The uses of steel
and copper tubes are legion, each
contributing to our safety, our com-
fort, our well-being. The chances are

that the steel and copper tubes that
play their unobtrusive roles In your
life were manufactured by:-
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joking apart, | would like to thank Mr,
Mitchell very much indeed for his remarks
shout my paper; coming from him. they
are doubly appreciated.

I would like to thank Mr. van der Walt
for his kind remarks about my paper,

The of the Native population
was included in the peak analysis under
the heading ““Municipal Supplies”. The
Natives in Bulawayo are becoming electri-
city conscious and under the latest Narive
Housing Schemes provisions are being made
to have rather more facilities than exist
8t presen, namely lights and one ironing
plug per house.

The twin earth wires above an EH.T.
line have, in our view, proved efficacious
against outages due to lighting. ,

Regarding our Cooking and Heating
anl?r}u‘a is mormally applied to such
establishments as restaurants, cafes, ete.
which are not large enough to take the
licensed Hotel Tariff, in additio
course, to all business establ

is ter  heater

space 3 . The wal
section is of use in building up our off peak

Joad and helps to. provide that 104 focost
referred ta by anather speaket. . Regarding
our room Tariff, we do not find it

cumbersome to administer checks, as

additions are kept quite casily by our

Meter Readers and by msgecticn of the

Building Section of the City Engineer's
artment.

Three basic tariffs would be ideal and
I must admit greatly simplify accounting,
but with our complex and diverse types
of load administration of them might
prove difficult. However, Mr.
Walt's remarks- have certainl
food for thought. Rural distribution may
or may not pay in the first instance, bur
we have found that when distributors
appear in new areas those areas very soon
become built up and yield a satisfactory
return.

With regard to Mr. Foden’s remarks,
the Sub-station shown Is actually a switching
station, and this is the type we normally
employ for a_major type of Sub-stion
housing transformers, E.H.T. switchgear
and L.T. switchgear. cost of the
building is of the order of £800.

We have found seme difficulty with steel
kiosks here owing to ventilation problems,
Small brick kiosks, of the size and pattern
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of the steel kiosks, however, are used in
urban ureas where the major: Sub-stations
are not warrented, and these cost sbout
£450 plus the cost of switchgear and
transformer.

I am sorry I have no figures readily
available for comparative costs of steel
kiosks as it is a long time since we imported
any.

In reply to Mr. Burton’s remarks, the
figure of 2+4 kKVA per dwelling house was
an average figure obtained by taking

ings at morning and evening peak
The evening peak in winter is
somewhat higher, approaching 3 KVA per
dwelling house, bu is of very iy duration
and woul uneconomic if used as a
basis for transformer or cable eapacity,
particularly with the lower ambient rempera-
tures of winter,

I was very glad to note that Mr. Milton
did not design Mr. Muller's Sub-stations,

averaging the results,
pointed out by our
very widely used in Bul

I note thar Mr. Muller has
satisfactory results from the
miniature - circuit-breakers, and this has
been our experience generally here, us
indicated to ll:gr. Kane,

1f by “‘space heating” Me, Muller means
some form of central heating or air-
conditioning, this is a form of load which,
50 far, has not been experier appreciabl
in Bualwayo. 1 can well believe it
be very undesirable from the Electricity
Supply angle, and I feel that if supply
were required for such a demand here it
would appear necessary o put forward
a special tariff,

Due to the high capital cost of such
equipment and its very limited application
in Bulawayo, it is, however, unlikely to
much of a problem, though
I can imagine it doing so in Bloemfontein.
PRESIDENT;

1 would like to take the opportunity
of saying for the benefic of Mr. Milton,
who was quite justifiably concerned about
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this off-peak tariff. The position is that
this half maximum demand charge for off-
peak load relates only to a maximum of
eight hours per day, and those houes would
never be outside of the hours of darkness.
At the moment they start roughly about
9 p.m., finishing round about 6 a.m. ere
will never be any chance of that tariff
being applied during any hours of da fn
atall, and I think icuexmmely improbable
that e shall ever
reach the stage where our Al S o]
at 1 am, so [ think we are fairly safe in
ldopﬂnﬁ that traiff and in not interfering
‘material ally with lm hours of 1 application in

the fi move it an hour
forwnrd or ba:k but not more.

1 would like to thank you, on Mr.
man’s behalf, for your contributions to
the discussion on his paper, and [ want on
r behalf to express our thanks to Mr.
F(admnn for the work he has done in
prcpann this paper—and 1 know better
y what it has meant in these

hmu of stress.
Ncw. are :Imre any further contributions
discussion on Mr, Buchanan’s paper?

Mr. J. C. DOWNEY (Springs):

Mr. Pmldm:, Gentlemen: [ think that

Rhodesi traditional _complaint—from
which wz Iawc all suffered again this time—
is that they du not give you enough time to

P, many of us could by this
time go to sleep s up.  Une

fortunately, [ did not have the apportunity
of seeing cither Mr. Rmimln s or Mr.
Buchanan's paper before arriving here,
and since arriving I have nr\lv been able to

lance at them. Perhaps | may be allowed
to contribute in writing to iscussion
on Mr. Redman's Paper.

I would like, however, at this stage to

Buchanan’s

T is

me more it under-
takings as they to grow. You start
off with a small plant and your rupturing
low. As your

capacity is exceedingly

o o cablie'imuble
lemands of bulk supply and
your old system requires to be re-designed.

We have increased the size of our feeder
cables, redesigned and re-orientated
b e it ol oo g
still some problems that we do not know
ow to overcome, because we are trying to
avoid replacing cables with larger sizes.
There are a few questions 1 would like
to put to Mr. Buchanan, not necessarily
to be answered now. I would like to know
the reason for the inherent tendencies
revesled in the tests with the breakers;
the reason for the tendency for the exclusion
of oil from circuit breaker tanks. I thin]
u chart depicting this would be useful as

an addition to the paper. I should also
like an explanation of the graph from A
to 0 1 kit thae sk help mzmbars

who do not specialise in this sort of thing.

Not having had time to study this paper,
one is at a great disadvantage in under-
standing it. However, it will give us much
food for thought when we can get down to a
study of the paper. It is a subject which
we cannot overlook; it is becoming more
important to all of us every day.

PnEbiDENT

re any other contributions before
i :all on Mr‘ Buchanan to reply. Whatever
verbal replies are given will be amplified
in written form, after further written
contributions have been made.

MR. E. L. BUCHANAN'S REFLIES TO
COMMENTS ON HIS PAPER
(Communicated)

In reply to Mr. Halle, Pietermaritzburg.

1. Effect of Wave Fom

Although it possible, or at
T oy i L e
monics of any magnitude should not be
countenanced on any system, and that is the
reason why, during tests on switch
harmonics is eliminated to an extent w
the rolerance between a sinusoidal waye and
that of a displaced or distorted wave due
to Harmonic influence is exmu v r.lnst,
Aﬁ ;h-z if any Harmonics wi
ecr af m:l: wmald be nedimble

unnecessary

harmonic
introduces a peaked wave reducing the
factor of safety on insulation, and frequently
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causes trouble of interference on telephone
lines running parallel to power lines.

The question raised as to the effect on
switch gear, when Harmonics is present,
is an extremely difficult one to answer
with any degree of accuracy, and the only
explanation must therefore be of a general
nature, by considering broadly (z) a
Superimposed third Harmonic and (5) a
superimposed fifth Harmonic. As already
stated, all tests taken by manufacturers
at their works are made with a wave form,
as close as possible to the fundamental in
order to obtain true comparisons of
performance.

If Harmonics were to be imposed for the
g‘:rpnee of testing, tests would have to be

quently repeated with different magni-
tudes of Harmonic, since the form of the
fundamental will be distorted in different
ways depending on whether the imposed
harmonic is in opposition, in phase or out of
phase.

It is well known that a third Harmenic in
opposition produces a peaked wave, a
third Harmanic in phase produces a more

b

or less symmetrical flar wpfpﬁd wave, while
a third Harmonic out of phase gives a
considerably distorted wave, and
of wave described by Mr. Hallé would
appear, from the duc‘;ifp:tnn, if one could
conjure up a picture of & dromedary with
rheumatism, the story the picrure would
tell should, T think bring one to the con-
clusion that the wave contained both odd
and even Harmonics.

(@ If now a ible third Harmonic is
conildu:d?glilix will have the effect of
increasing the initial rate of rise of
recovery voltage, compared with the
true sine wave, but here the peak value
is reduced, will result in

imposing a more arduous condition
during breaking, but on making, the
maximum asymetrical
somewhat less than
without Harmonics.

With a negative third Harmanic,

that is, with the third Harmonic out

of phase by half a third Harmonic
evele, the  above. conditions. are
reve in as much as that the rate
of rise of recovery voltage is much
lower at the commencement, but if the
circuit {s not interrupted early it
will assume a high rate later in the

®
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cycle, but, on the other hand there is a
longer period when the current is near
#ero, and this under a condition of
rupturing under in phase conditions
would ease the duty of the circuit
breaker.
Under conditions of a fifth harmonic
the same argument will hold good.
The initial rate of rise of recovery
voltage is ter, but this eases off rather
quickly, although the peak value of re-
stril ing voltage remains higher, and there
may, therefore, be the danger of prolonging
restriking if the breaker is operating at or
near its upper limit.
As was pointed out in the paper, the
gerfcrmnncn of a circuit breaker is largely
etermined by the rate of rise of recov
voltage and by the speed of breaking,
that the rate of rise of recovery voltage is
ined by the circuit characteristics
viz L. R. and C. of the circuit to be inter.
rupted, the explanation given, all
being a rather broad one will indicate
that with the presence of Harmonic the
severity of duty imposed on a breaker
imposes a definite degree of d 5
However, considering the conditions on

@©

distribution systems increase the
dangers on._circult bresker pertormnce;
much can be said for the thoronghn

ess
in design and testing of modern high speed
circuit  breaks since, notwithstanding
severity imposed, the circuit breaker
of today, if wisely chosen for the dury
they are expected to perform, undou! ly
Possess a very high factor of safety.

In reply to Mr. van der Walc (Krugers-
dorp)

From this discussion two points arise
which, although not allmgbfnr clarification,
[ consider worth giving a broad outline of,

cse are:—

1. Difference Between British and Con-
tinental practice :

In assessing the breaking duty that may
be imposed on a circuit breaker it is
universal practice to this duty on the
calculated RM.S. value of the initial

sy'mmln Sl art alr::l: “n’."’ﬁfn'i.‘h'
point tem. where the T s
o be located,

_Eriﬂ.sh and continental practice, in deter-

mining the capacity of a circuit- breaker
er,
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This_difference is shown clearly in the
methods used for computing the imposed
bnnm duty from the Oscillograms
obtained during short circuit tesc.

The continental designers argue
s oy . gl v i
in terms of the symmeteical short circuit
current, ignoring asymmetry, the breaking

acity should similarly be on._the
e g symmetrical current alone
as given by the test oseillogram and that the
d¢. component present in the actual
current broken should be ignored. The

iment appears sound, but loses its force
when it is appreciated that up till now it has
been continental practice to use time-
delay reliys so ns to take advantage of
current decrease and so make use of a
smaller breaker. Consequently their circuit
breakers have not been csl}' upon_in
o interrupe short circuit currents

in which there was any asymmetry.

When testing there is often appreciable
asymmetry current broken. British
pnmd:: rely on the contention that the

ity of a breaker to interrupt n given
.S, current at a certain voltage does
not pon whether the ecurrent
in question is symmetrical or asymmetrical,
Isu: solely on its S. 4s a measure of
distress. ' If In practice a breaker open
only after say 5 cycles, has to deal with
current in which asymmetry has disappeared
it'is of no significance to ignore asymmetry
under such conditions. e R.M.S, value
alone has significance in this connection
providing the R.M.S. value is not sqdfruu
as to reduce materially the value the
active recovery voltage, Huhmn mmmen—
tal engineers have ignored the d.c.
ponent, while Ermﬁ? practice takes fu]l
of asymmetrical _current
successfully I:m Continental manu-
facturers contend that British ratings are
ﬁ:lidausl( high compared with continental
t is often su, by continental

ymetrical symmetrical _currents
dumn the first half cycle in a fully off ser

. Full asymmetry can only occur in
onc phase whilse the AC. component
rapidly with time.

In pratical testing the performance value
derived in accor with BSS 116-1929
would not be in excess of 10/15% higher
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than continental rules. Continental m:
practice deliberately eliminates the
component hefore contact separation.

2. The Turbulator Arc Control Device:

This type of arc control device consists
chiefly of an insulated chamber with naerles
of slot ventilation apertures .

The number of plates comprising this
built up arc control pot, is chiefly dependent
on the system valtge, and the number an
area of the vents is proj r(mm-d to the
fault current to be control

At the instant of the contacts parting
the are is drawn, or trapped in what amounts
to an almost closed chamber, resulting in
pirt of the oil in the chamber being
vapourised and pressure set up.

In the downward motion of the contacts
el takes place In rmm of :he veots

nﬂq wvirtue of magneti
is drawn downwards m the mr‘bulma:
against the vents as
during the period of arcing.

The gases generated are ejected through
the arc path at high velocity, followed
by cooler gas which turbulendy cools
and dedionises the arc path.

A repetition of this ejection which takes
place at each cur:enz ze
tinguishes the fore  the  moving
=Il:cxmd= clears the Turbnlm:-r.

3. Speed of Breaking:

The fact that faster speed of lmzalclng was
mentioned in order to increase the effective-
ness of a circuit breaker to deal with fmllt
conditions, was not inf mnv:é
that ever increased speeds should be aim
at in ¥

The remarks made on arc suppression
and control regarding the restriking of the
arc is pertinent to this. -On page 26 of
the m lmdrr Low oil volume Switch

. ioned that during the first
B e e e o
while during the latter part of the cycle
the breaker is slowed down to eliminate
arc drawing.

What was therefore intended to be

cony but not specifically stated, vm.
that the faster the breaker could be
(R tion o ke deein o faulting, cg.i it

mechanical Erlcnon and other resisth
forces could be reduced so as ta =l|m|.nib=
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a greater extent the inherent time lag
nf a circuit breaker, the more effective
its capacity of interrupting a

Fiulr.

4. Arc I.nlcrrupdnn Phenomena :
on this, regarding

=I=cm: phyih.s is a very complex one,
and any reply or discussion would mean
going into a matter on which much research
is still to be done before agreement on all
the factors involved is reached.

Similarly, the application of capacity
across the contacts of a circuit breaker in
order to reduce the current to zeto prior
to the contacts parting is still in the stages
of investigation. This met] as for
application on light current switch gear,
but on the larger types it becomes difficult
to provide accommodation for condensers

and discharge resistances, and increases
Sorts considembly.  Much sssarch il
ccessary before this type of

awitehing can be spolied £ the ¢ larer oype
of Breakers. It is considered that capacity
and resistance switching has advantages
such as reducing the rae of rise of recovery
voltage on the smaller current ranges.

It is possible by its application to use
larger vent apertures to relieve the internal
pressure rises, and thercby increasing the
short circuit current rating of the circuie

7,
There is also the fme«bmry of reducing
current chopping voltaj the severity
of restrikes, although not :lumlnan-;l can
be reduced when switching long unl

transmission_lines. Against these ndvm
ng= may be mentioned the disadvan-

tages:—
ull f accommodati
mﬁ‘:nd:ﬁfi ;::d:m:: the lm:ndngf the
stors failing, the need for provision of
l.r"cdrclsud :I!i:mhe;ﬂ for L#m rﬁmﬂs 5
on short e sharp rise in
pressure in. the circuit breaker tank instead
of in the arc control pots, and in addition
is dm increased cost.
lied to air bh:l switch  gear
switching may be of greater
vIlu= it it is cons red that there is an
per limit, dnmlm by the rate of rise
E recovery voltage. *
Modern high sped high vulmze circuit
breakers are today so well designed
thoroughly tested that all normal d:mmds
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on systems can be met by a non capacity,
©or non resistance switched circuit breaker.

In reply to Mr. Downey (Springs)
1. Exclusion of Oil from Switch Gear:

It might be said thar there are several
reasons for the ency to exclude oil
from switch gear, and amongst the reasons
advanced are, Fh’e hazard, costs, and the
reduction Jn overall size and weight of
switch gea

The develupmm: of the “De-ion’” Stack
which really is a scientific name given to the
various types of Baffle pots or arc suppres-
sion or control devices, have played a
major part in the consideration mwlrds
oil decrease and elimination from Swil
gear ta

The almm universal adoption of the
are control pot has enabled the dimensions
of circuit breakers to be reduced con-
siderably, as the mml volume of oil has no
serious effect on the performance of the
individual are control pots,

Designers have thus been able to reduce
the overall dimensions of the oil containers
ind this reduction has consequently
o tie d:\'einpmi of the Low oil column
Switch gear, and has contributed much

b g i
In order to provide short arcing times—
at the same time smooth current
terruption at a matural current zero,
th: British Ehcmm! Rmrf.h Association
oped and explosionpot
on the side b]ut baﬂle pr!m:\ple del
produced better controlled arci
set of arcing elect The z!pennon
of this nde blast baffle pot is shown

more fully on Fig. 4. Subsequently many
English and many foreign Circuit Breaker
desij ve utilised this patent, and

ﬂ:dm to this to :mt their particular designs
and _requirement

e e e wﬁ:mt:
not in direct hydraulic communication with

the main volume of oil, znd below this a
stack of hard fibre o direct
jets of non-ionized gas or across the
arc column, thus ing a hi degree
of e a greater de-ionising

force at current ufo
In the case of 3-phu=, dnubi: break oil
circuit  breakers, actually
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produced at each circuit interruption, obtained with short arc lengths and times,
and one of the most important effects of the and reduction in the peak pressure wave

use of this side blast baffle pot is to control
each arc individually, and to prevent the
interaction of forces created by the various

on the circuit breaker tank. Steady
hydrostatic pressures in the smaller oil
lanks on arc control pot circuit breakers

arcson . which occurs
in the single tank 3-phase, phiin break oil
circuit breaker.

devel originally

o the steady hydrostatic
Erl!-!lll‘f experienced by plain break circuit
reakers of similar capacity, but the
al pressure on the arc

% bl
by the American Westinghouse Company,
utilises the principle of the explosion pot.
t in this case the hard fibre plates stack
is entirely open on one side and incor-
porates magnetic matertal which, in acting
on the arc inside the narrow slot in the
stack, produces greater turbulence and
tends to force non-onised gus into the
arc column at current zero. It must
empllnilwd that in both the above arc
devices, it is important that the
-n: is extinguished before the moving
electrode passes outside the pot as other-
wise, the action would become comparable
to the plain break ofl circuit breaker and
arcing inter-action, higher fpmsm—e rises,
and consequent pnmhlz ailure of the
circuit bmsker would arise.
With correctly proportioned are control
Ppots very consistent operating results are

152

control pot tank is generally lower,

It follows that without arc control pots
the mechanical stress imposed upon the
cireuit breaker structure is greater when
opening on maximum fault conditions.
A peak pressure wave s transmitted from
the open arc in a plain hrnk m| circuit
breaker direct to the ta This.
sl 8 Shered) (hmuglloul
its tmnsmusmn from the arc column to the

tank is nevertheless of
suﬁcycntl high value, particularly in view
of the Bigh rate of rist dhat very areat care
has to be taken in designing the sl ape of the
oil tank and its method of securing to the
circuit breaker top plate.

In the plain break oil circuit breaker it

has found necessary to pravide a
minimum head of oil ubuvc the break in
order to provide a sufficient static pressure
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on the arc mlumn‘ and to reduce to some
extent the violent oil disturbance which
occurs under nn:ma conditions.  With
the arc control pot design where no external
arcing occurs, the function of oil in the
container is largely to provide nplnc:mcnr
oil for that crucked during arcing, and also
to provide the necessary insulation between.
exposed metal parts on different phases.
B erlealhy 1t M fmmIETs o pecdbis: o
circuit breaker with no other oil required
than that contained inside the arc control
pot and, in fact, designs have been produced

which took maximum advantage of this
principle, and only provided a very small
Circuit

additional quantity of make-up oil,
kers n? this type are general
as “live tank oil cireuit breakers’
small oil container is carried on the phase
insulator and obviously cannot be earthed.
Its use is largely for higher voltage outdoor
installations, but as there are other diff-
culties found principally in connection
th the accommodation of cucrent trans-
fnrmeu, it has not found universal accep-
tance. The fact that well designed arc
control pots do not require additional oil

for their operation does, however, ensure
at these can be accommodated in an oil
tank, the dimensians of which are slightly
limited by the nec or  clearance
between live metal and an earthed container.
The consequent reduction in the overall
dimensions of the oil circuit breaker has
enabled switchgear units of smaller dimen-
sions to be produced. It has also been
considered that the reduced oil container
has had a consequent reduction in the fire
risk Eni! d;u is nddnugduf s:] I as a
proper lesigned and tested of
\:mk:ry should not fail with Auﬁmtm
violence to become a fire hazard. Analising
fires created by swlld!geir failures
shows quite :le-rlv that with modern
tested switchgear, the fire hasard from the
oil container in the swi is less than
e fire haza
of circuit breaker failure, whether the

circuit breaker is oil filled or air insulated.
lz is perhaps significant to point out that
greatest pressure for the exclusion

nE oil from Switchgear emanates from those
countries where testing facilities of the type
referred to earlier in this paper, ate not

pots, the more consistent short areing
e . oniinzom witk tha Bk Goesd
protective gear have enabled rapid inter-
ruption ler fault conditions

provided. This rapid intecruption provides
considerable reduction in the system dis-
turbunce of interconnected networks and
nvm‘ds synchronous machinery falling out

th the greater amount of research
and the results obtained in the phenomena
occurring at arc extinction, artention was

on other means of providing
non-ionised gas into the arc column at
«curtent zero.  This led to the development
of a circuit breaker which provided a
blast of non-ioni dry aic across or
througl arc column, and is known
gmemlly as an “air blast circuit breaker.”
The ad pneumatic equipment on
compl‘csson‘ air vessels, air valves etc.,
together with its particular performance,
Bt mace thia deveinent ety berits
suitable for higher voltage operation with
higher fault powers,

It may be added rha: m blast circuit
breakers have an t tendency to
produce  high n.vmkl.ng voltages and
switching transients. This is due to the
slmn -:cmg time and quick recwm of

trength. Arcmg times one
luJE :vd: or less being obtai

Elsewhere in the paper it was pmntbd out
that this transient is g:b:(m.lmed by the

transient

ic
be modified by the circuit breaker
u-.selﬂ These over voltages by a circuit
breaker are very similar to that of the H. s.c
fuse in which “cut off” occurs, T
current interruption at a point other e
the natural zero pauses.
as current chopping here
an air blast circuit breaker deals with
low values of current mch as Transformer
Magnetising currents line :Imging
currents. Current Lhnppdn' only be
taken care of in the design of the circuir
breaker, but the sensitiveness to restri
voltage cun_ b be mdiﬁ.d by the use of
Tesistance this involves r.he
use of a:tcmnl ruuwwu
lhunt the m-in congact.
matically_connected
arc

i;p -ncl are um
cireuit by the

n available to
With the dmlnpmem of low oil volume
circuit breakers incorporating arc control
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Resistance -wn:;hing

is not employed
on all air blast circuit ME‘M
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design known as axial blast it is employed
but in the cross blast it is less_frequently
employed.

The main difference between these two
types is that in the axial Blasr circuit
breaker the air stream is in line with the
arc and envelopes the moving contact
as it parts from the fixed contact.

In the cross blast circuit breaker the air
stream is at right angles to the arc, and by
means of the arc chute is lengthened an
cut into a series of short arcs.

The explanation desired on the oscillo-
grams sheets A to O is fully given in an
addition to the paper together with an
analysis of the oscillograms figs. IV and V,
as well as a full explanation on the method
of recording.

I would therefore ask Mr. Downey to
refer to_ the corrected paper where these
explanations will be found,

3. Fault Capacity of Cables:

er it was stressed that considera-
given 1o the effect of cable

impedance on limiting fault values, since

this plays an important part in determining

the rupturing capacity of switch gear
Reaiira) fo wepecine durr

However, when selecting cables, it is
by no means sufficient to determine on
safe current carrying :npm:i?' alone the
cross-sectional area required.

Having determined the fault MVA which
might result with a certain plant capacicy
capable of feeding the fault, it is essential
to consider whether the cable chosen is
capable of sustaining the full fault current
for the period within which the protective
relays will function.

After having computed the fault value,
having taken account of all factors capable
of limiting the faulr, there are other

rations of vital importance, these
are, temperature rise, electro magnetic
stresses between conductors, Mechanical
stress due to rapid expansion contrac-
tion, carrying capacity of lead sheath and
type of armouring

The general accept
cables is 50° cent., this rise is consi
to above an ambient temperature of
70° cent., and cable manufacturers give a
ing capacity at sor

safe current carrying me
definite temperature, and state the limits

ed temperature rise for
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of thermal rise within which the capacity
of a stated current will not be impaired.

At higher temperature rises correction
factors are employed to give the corres-
ponding current carrying capacity,

Electro Magnetic stress which acts on the
conductors, particularly when phase to
phase faults develop, tends to distort the
conductor and attractive or repulsive forces
either bruises insulation or burst the cable
apart, consequently the application of the
lead sheath and the armeuring play a vital
part not only as a protective measure but
also has a marked effect on the carrying
c?mcit}" and on the mechanical strength
of the cable against whipping and torsion.

The carrying capacity of the lead sheath
is mainly considered in earth fault current,
often it may be necessary to give
serious consideration to this aspect, since
carth fudis may well be the dowinaring
factor, particularly since in practice this
latter type of fault is the most common.

The fault capacity of cables may thus be
defined as the largest current the cable is
capable of carrying under faule conditions
for a short period, and the short period is
the time lag from the instant of fsulting,
until the circuit breaker clears the fault,
hence the necessity of employing protective
relays, not only for circuit breaker protec-
tion, but for the protection of the inter-
connecred cables as well.

Just as the Rupturing capacity of switch
gear must be seriously considered if
continuity of supply is to be maintined,

50 too is it absolutely essential to consider

the fault capacity of cables, as the uacy
of such capnerpla'yl s vital a part in any
system as the plant feeding it.

Under fault conditions it is therefore
essential to  determine the current in
amperes that will flow, and to know the
time lags between faulting and interruption
of the circuit, and from gxnrhs pre;
and issued by cable manufacrurers and
testing authoritics the size of cable may
be determined for & given duty.

showing fault currents in
: ilo amps against time in seconds,
for a particular crosssectional area is
given on page 152
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PRESIDENT:

I would like to endorse the remarks of
other speakers in expressing your thanks to
Mr, Buchanan for this extremely valuable
Paper—valuable more, I think, in retro-
spect than in the actual hearing of it. The
information this contains is all
available in various places if we have the
time to look for it, but this is the first time
that s6 much important information about
this subject has been correlated, put together
in one place ready for our easy reference,
:nd we are all indebted to Mr. Buchanan
for

(Tea Interval.)

PRESIDENT :

There are one or two remaining items of
business before we -up. One of them
is the appointment of auditors,

Mr. BRADLEY:

Mr. President: It is o privilege and

published.  The action siggested by your
Executive to expedite this matter is ot the
pemsicatiis o i e
with their Provincial Administrations the
-ppmnch which has

hope will be made by the Institution of
Bisriel Engincers to those Provincial
Administrations to have the Afrikaans
translation which has been done by the
out n Bureau of Standards accepted
universally throughout
soon as that has
wversion can then be published, and it will be
ponsuble fm the regulations in toto to be
promulgated by anyone who wishes to do

will take responsibility in their Provinces

for seeing :hL:': this l:m“ is expedited
acquaint members with the progress

that is made in that connection.

pleasure to nominate the Frescm A b Bhcdasi i Al
Auditors be commissioned again for the e e T C R W
Incoming yerr. (Dl sconded ond reed Dy n this countey drafing what e hape
) will be. netemnblc to all mumc:]:l.linu. and [
PRESIDENT am glad to mv the Electricity Suppl
d that the C well, and probably the

dm Coal Priorities Committee would I:re

Mr. C. G. Downie, Cape Town, with
Mr. J. C. Fraser as alternate. Mr. Fraser
may be away a good deal, so it is suggested

that Mr. Hugo act as alternate in his place.
(Agreed.)

You will remember that the
Convention  Sub-Committee 'Pgr the
Promulgation of E!mnniulh\vlﬂnx Regula-

Public Works Dcpmmn: of this country.
That work is proceeding, and we have
discussed the extent to which the regulations.
in Sout Rhodesia can be made uniform
with those vromulgulxd later in the Union,
and that matter is being actively pursued.
Mr. Mndmll in Salisbury has done a lot
of work in preparing the regulations to be
used in this country, and he and [ and S

uthern  Rhodesia

tions was
by each !’mvln:e and Rhodesia, and
G. ]. Muller, Mr. C.
Fraser, Mr. J C,
nvenor and Mr.
d myself. TheE:
that that same committee should carry
on in the next year on the subject uf the
pmmulprmn of the EIcctricll Wiring
Regulatios Concerning_the promulga-
tion of rqnlnﬂ.o-u you wall be aware that
there is some delay in getting this done.
The redrafred regulations were available
to us at our Cape Town Convention—or a
few copies were—dated May 1951, but they
have not yet been made available for
promulgation owing to the fact that the
Afrikaans section has not yet been

&
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representatives ﬁibe

wil rm(her o
see to what extent we can bring the
together and e sl i
variations are not necessary Or not very
important. So that is the position as it
stands in regard to both territories repre-
sented here. It is hoped that in the Unlnn
the position will have been ironed out
the time the next Convention is held, :nrl
think there is  reasonable chance that in
Rhodesia we may achieve \mllnrmlry by
the same time. Does anybody wish to maki
any remarks on the subJeCt uf the pm.
mulgation. of wiring regulations

Mr. F. STEVENS (Ladysmith):
Mr. President: It is not on the promulga-
tion that [ wish to speak but in connection
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with the standard wiring regulations them-
ael«u‘ In connection with the Regulation

303 of the second edition of the

i we have an
expression of opinion from the A.M.E.U.
n the w\:]peralure limitation of 115° F.
fur VRI and PVC cable, as it is known that
this perature is excee roof
space i corrugated iron, at any rate
in

PRESIDENT:
Could Mr. Perrow answer that question?

Mr. E. V. PERROW (Chairman of the
Sufe:y Precautions Committee)
regulation was copied from the
reﬂuh:lom of the Institution uf Electlml
Engineers, London, and has not yet been
modified to suit local. cnn:hri:ms l’mhu'n!y
there will be an amendment to it when the
next edition of the regulations is printed.

Mr, R. W. KANE (Johannesburg):

I think it is only fair to point out that
the first edition refecs to a temperature
condition of 115° and I do not think there
were any complaints about it, and the only
alteration in the second edition is, 1 think,

to include the PVC and conditions where
the mnptmure is the same as the VRI.

REGISTRATION OF ELECTRICAL
CONTRACTORS

PRESIDENT:
Now, another point to which I want to
dnw ‘your attention is the proposals for the
tration of electrical contractors, and
wl | ask Mr. Ivey to say a few words on that
subject,

Mr. E. G. IVEY (Cape Town):

1 would like to say at the outset, Mr.
President, that I am here under somewhat
false pretences, Mr. Chris Downie, the
City Electrical Ellg;tmenr of Cape ”[‘mvn
would normally have been here, but,
you know, we are hmng a spot of bct.b:r

with load-shedding, md troubles in Cape
Town generally, and he felt he could not
get away, so | take this opponumtv nf
expressi apologies and
appointment at not being here.

In regard to the registration of electrical
wiring contractors, the following resolution
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was adopted by the Executive Committee
at its meeting on 16th November, 1951:
“That Mr. Downie be requested to submit
a draft set of regulations pertaining to the
registration of electrical wiring contractors,
together with a memorandum incorporating
the views on this matter submitted by
wvarious members of the Executive, and that
a copy thereof be forwarded to each
member of the Executive”. This draft
regulation hn been p by Mr.
Downie and has been submitted to the
Executive, and our comments have
incorporated in a further memorandum on
the subject which is available for circulation,
and which I think has been circulated.
Perhaps members would
o make such comments as they wish in
regard o this regulation and let the secretary
have them before the next Executive
meeting.

COAL SUPPLIES
While | am on my feet I would like to
deal with another matter Mr. Downie asked
me to bring up and o which Mr. Bradley
has already made reference. As you know,
Mr, Downie has nominated the
United Municipal Executive representative
to represent power stations on
Allocations Priority Committee, and_ he
would like to receive from all members
who operate coal-burning stations sufficient
data to enable him to make an adequate
representation on their behalf when attend-
me of this committee, The

particulars which would prove most useful
are: the type of boilers used, the type of
coal received—that is the mdlng and
calorific value—whether the coal received
can be burnt efiiciently; and particulars
of the time taken for the transit of coal
fmm the mine to the power station, In
Town we utilise standard log sheets
. thought it would be helpful (F
copies of these log sheets are circulated
to all concerned, with the :umﬂm: that
the information requlred r. Downie
should be submitted in !nme standard
form. 1 have copies of these log sheets
here and can make them available to
any body interested, and will be only too
pleased to transmit them as required.

PRESIDENT:
I think it is Mr. Downie's imendm:
actually to write to each of the municipalities
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with coal burning power stations, sending
them one copy of this l'urm nnd suspesting
they make use of ir, if in the

SF Weiy s
Downie acquainted with posi
That is Mr. Downie's intention, I believ

Mr. IVEY:
Yes.

OVERHEAD LINES—CODE OF
PRACTICE

PRESIDENT :

the question of codes of practice
for werhead lmas. and the divergences
between them and the Factories Act, has
been discussed by the Executive, and I will
ask Mr. Kane to make some comments on it.

Mr. R. W. KANE (Johannesburg):
Mr. President, and Gentlemen: Your
Exzcndve:m\sldemi this morning a request
the Rand Municipal ~Electrical
Enzmn:i concerning certain dulﬁculne: in
lations on overhead lines. You
wlll all recollect that there was a code of
practice introduced by the South African
Institute of Elmtrical Engineers, and this
code varies in certain aspects from the
blished under the Factoties
lE:uld likc o heol;[Mr. Smit's

cerning the mlmm of engineers to enable
em to be in possession of information

where they sought the guidance of this

Association. That was some yea

and the Executive has been no:\sld:ﬂngaﬁs

matter again, and [ would ask Mr. van der

‘Walt to make a statement.

Mr. J. L. VAN DER WALT (Krugersdorp):

Mr. President, Ladies and Gentlemen:
It was as early as 1944 at Johannesburg
that the eubject of salary scales was first
intre . The opinion was expressed
at that Convention that although your
Association was an Association of unders
takings and not a professional engineers’
Association, it was quite in order to lay
down g scale of salaries for mgmeers oI
electrical undertakings as a recommendatios
A e e T et
by both councillor embers and engineer
members. The subcommittee considered
the old scale that was recommended at
Durban and accepted, and it is felt that
some change is necessary,

SALARY SCALES

At Bulawayo a statement was made to
the cfect that the report of the sub-

views on
accepting the :nd: in so far as they could
grant exemptions to the regulations of the
Factories Act, or alternatively whether any
thought could be given to amendis
regulations of the Factories Act to nng
them into line with the code of practice,

Mr. R. N. F. SMIT (Pretoria):
Mr. Presidenc and Gentlemen: 1 can
promise you that your complaint will be
Mly investigated as soon as I ger back to
Pretoria, and al that whenever the
lations are amended due consideration

be given o the point of bringing the |

regulations into line with the
practice.

SALARY SCALES

'| PRESIDENT:

You will recall that at a Convention
some years ago, as a result of representations
mde by certain of the smaller councils,

this con! drew up a schedule con-
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at Durban in 1947, would be printed in
the The subs ishes
to report as follows:—

It was os early as 1944 at Johannesburg
that the subject of salary scales was first
introduced. The opinion was Tesse
at that convention, that, although your
Association was an AMocLuion of Under-
takings and not a professional Engineers
A.ssociaﬂwn it was quite in order to lay

down u scale of salaries for Engineers n(
Electrical Undemkm asa
and guide to Councils. This was wr.lmmd
:{y Bt Councitios Mamkies ad Bginer

em

A rccnmmend:d scale was adopted at
the Durban Convention in 1947.

Your Executive Council is of the opinion.
that the recoms lule is out of
needs revision for the following

reasons

1) Since 1947, ber of Munici-

Ut i it
raising salaries of all
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extra responsibilities to the
Chief Engineer.

(3) Heavy industrialisation throughout the
country is a large contributing factor
of added responsibilities to the Chief
Engineer, requiring high technical skill,

(4) The passibility of Councils taking this |
out of date schedule 8s 8 guide to
determine the salaries. |

A sub-committee consisting of Messes,

J. C. Fraser, D. J. Hugo andl J. L. v. d. Wale |

was formed to review the 1947 recommen-

dation.  After careful consideration, the
sub-committee came to the conclusion
that the method of fixing the salary could
not be improved upon, but that the schedule
should be amended, and further, it should
be reviewed annually to keep trend with
prevailing conditions.

The recommended scale of salaries is
as follows;—

(2) Increased legislation has added con-
siderable

L. Interpretation
The followi expressions have the
meaning as: to them:—

@) “Supply Authority” means a municipal, |
bamusi. town or village council, |

pillage management board, town board,
Iocal board or health board, constituted
In_accordance with any law and |
authorised to supply electricity.

() “Chief Electrical Engineer” means

reof,
for_the management of
undertaking and the
control of the technical
staff of the undertaking,

responsible to this authority
the electricis
direction an:
and all other

ofs
28
i
g
i
£

cerned o
Borough Electrical Engineer, Manager |
ectric Town Elec- |
Electrical

2. Salaries to be Determined by Schedule
The salaty of u Chief Electrical Engineer,
excluding all allowances, should not. be
less than the relevant salary shown on the |
Schedule annexed, subject to the provisions |
herelnafter appearing, /
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3. Definition of Unit Assessment

“Unit Assessment” means the total
number of units sold per annum less 25 per
cent of any units purchased in bulk by the

| supply authority.

4. Increments by Stages

Where on the coming into operation of
this schedule of salaries pay t of a
salary in accordance with the schedule
hereto involves ah increase (hereinafter
called the “initial increase”) of more than
one hundred pounds per annum upon
the salary paid immediately prior to the
coming into operation of this agreement
the undertaker should Kave the option of
paying the inicial increase annual
increments which should not be less than
one hundred pounds per annum except
in relation to any final increment which
may not amount to one hundred pounds
per annum.

Provided that this clause should have no
application to a variation of salary which
may be due in respect of each annual
ascertainment of the unit assessment, the
intention being that the initial increase
only should be subject to this clause.

5. New Appointments
On the appointment of a Chief Electrical
gineer, tgg m.i:mn::er n?gusxld have d::'.;
option of paying a salary of 85 per cent
the :chadnio?“ilm- for one year, 92 per
cent of the scheduled salary for one year
at the commencement of the third year
the full salary should be paid.

6. Protection of Present Holders

Where the existing salary of any Chief
Electrical Engincer is in excess of the salary
payable under this scheme no alteration
should be maude for the existing holder
of the position until the salary payable
under this scheme fs n excess of the present
salary.
7. Date for Adjustments

Adjustment of saln? should date from
the first day of each financial year of the
undertaking and should be based on the
‘statistics og the financial year immediately
preceding.
8. Exceptions
(a) Where the Chief Enginecr is in full

charge of other municipal departments




Distributors
in South Africa for

AFHICAN CABLES LIMITED, SIMPLEX ELECTRIC CO, LTD.
BRITISH INSULATED CALLENDER'S STERLING VARNISH CO,
CABLES LTD.

THE MICALAC COY.
J. A. CRABTREE & CO. LTD.

V.G. MANUFACTURING CO, LTD,
CONDOR LAMPS

ATLAS ENGINEERING CO.
HELD GLUE & COMPOUND €O, Automatic Circalt Breakers.

LD,

BROWNING'S ELECTRIC CO. LTD,
HEYES & CO. LTD. (Wigan), (Seldering Trans).
Fittings.

VERITY LIMITED.
KELVIN BOTTOMLEY & BAIRD LTD,
YORKSHIRE SWITCHGEAR &
F. SAUTER & CO. LTD. ENGINEERING CO. LTD.
(Timo Swilches).
MEASURING INSTRUMENTS
IULIUS SAX & CO. LTD. (Pullins) LTD,

WILSON & HERD LTD.

ENGINEERS

HEAD ‘OFFICE
COMMERCIAL EXCHANGE BUILDING (Sth Flaor). cor, Harmison and Fredsrick Swrests
Phonos 23-4830/5/8/7 P.0. Box 3093 Tol. Add.: “Wilshard"
IOHANNESBURG.

CAPE TOWN OFFICE
WILSGN & HERD ENGINEERING (PTY.) LTD. 1821 Sea Btreel
Phone 27983 P.0, Box 1459 Tel. Add: “Wilsherd”




Yarrow Land Water Tube Boilers in this station generate steam at 635 Ib. per £q. inch
superhaated to a final steam temperature of 850°F.

YARROW AND CO LTD
SCOTSTOUN . GLASGOW wW.4
BOILERMAKERS -ENGINEERS - SHIPRUILDERS
ASSOCIATED COMPANY, YARROW (AFRICA) (PTY.) LTD., PO. BOX 619, JOHANNESBURG, 5. AFRICA

Secretaries: FRASER & CHALMERS (S.A.) LTD.
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and activitics, the scheduled salary
should be increased by an amount
considered appropriate in_accordance

with the increased responsibilities.
The following revised schedule is there-
to all

fore recom ss a guide
Councils:—
SCHEDULE
vt My
i S > Excusie
Uit Assssmens Exchuter of il | of ol Alntances
"(Netons) st
U £600 £100
Over ; Under % £100 £800
Over 2, Under 3 £500 £950
O Under 5 €100
Under 10 £1,000 £1,150
Under 25 £1,250 £1450
. Under £1,500 £1,750
0. Under 100 £1,750 £2000

RULES AND CONSTITUTION

PRESIDENT :

Thank you. There is one other item

fore we come to "General”. It will
probably be obvious to most of you that the
constitution e fation is a rather
loasely wqrdciagncumr_m. e
beginning we a query as to_whe
associates had the right to vote. We have
decided to recommend, _therefore, that
during the next year the Executive should
look in to the question of a general revision
of the constitution and present certain
proposals to the next Convention. In t
meantime Executive would greatly
welcome any suggestions from any members
in regard to this matter—any ideas any of
you have got that might be useful in helpin;
the Executive in deciding on what am¢
ments to make. | shall be glad if you will
remember that and forward any comments
you may have to the secretary,

We now come to “General”, We haveu
few more minutes before it is necessary
to take the step of winding up this Conven-
tion. I'would remind you that the Executive
have decided to have a meeting fiatel
after the Convention closes. Are there any
remarks under “General”.

PROTECTION OF ELECTRICAL
ENGINEERS

‘Mr. E. L. SMITH (Boksburg):
Mr. President: During the war the
wincial Local Government Ordinance

was amended. The section amended dealt
with the dismissal of officials, and you will
remenm that the Town Clerks, Town
Treasurers, Medical Officers of Health and
ngineers were to some degree
protected in so far as dismissal was con-
ce . An amendment has now provided
for the inclusion of Electrical Engineers,
and I feel that this is a matter for congratula-
tion; therefore, on behalf of the mﬂ':m
and town clerks, 1 wish to thank the
Association for what they have done in this
matter, and for the great measure of success
they have attained. I only hope that now
the Free State and Natal will fall into line,
and I would recor this stage that
the Association press these matters before
the Provincial authorities of Natal and
the Orange Free State.

STANDARD WIRING REGULATIONS
Mr. E. V. PERROW:

M, President; I was a little hasty in my
reply to Mr. Stevens' question. I think
he will find, if he teads the regulations
carefully, that where the temperatuces are
likely to exceed those laid down in the
regulations, the engineer has power to
insist on a lower current rating for the
conductor.

CONCLUSION
Mr. E. V. PERROW:

1 now bring you fraternal greetings and
felicitations from the South African Institute
of Electrical Engineers. r President,
Me. J. T. Allen, has asked mg:‘ﬂi:ll]!rly o

is regret at not being present
today, especially in view of the fact that
you are this year's Honorary Vice-] lent.
Circumstances have prevented him being
with us.

cellent representati

at the ex; services your tatives

have rendered on that commitee, We

are very deeply indebted to the representa-

tives of your Association, because their
i has been invaluable.

Now may | personally congratulate you,
Mr. President, on your accession to

and o also on the very
s Convention which you have held
here in Bulawayo. Having attended quite &
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few conventions, | can say that in my
opinion the organisation of the Convention
andnf:hemml-cmlmsnnhuCunvemmn
have been outstands

PRESIDENT:

Thank you. If there are no other items
under "Gmeﬂll“. Twill call upon Councillor
Dubb to make some remarks.

Councillor L. DUBB (Port Elizabeth):
Mr. President, Mr. Mayor, Ladies and
Gentlemen: In Port Elizabeth we are very
proud of our developments as an industrial
city, We are also conscious of our unique
pns:z;;m, g:hugn rphically, i.n relation to the

Africa,
our housing sl
cldu to follow. But above all we Jn.ve
to establish the
being the friendly city of Southern Afnm
Mr. President, from our exy
from the manner in which we have hm
entertained and from the hospitality that
has s0 generously showered on us, T
see in Bulawayo a very serious rival to that
reputation !
Mr. Downey said this morning, “They
don’t give us time to sleep.”  That was not
really a complaint, of course; it was merely

an excuse, and [ think you must accept it
i chat sgirit.. 1 fele particularly at home
when I'read this mnrmnn et and the

report of the Chairman the Finance
Committee, because | felt I: could very well
nthe report of my uurn hn‘mnn

yet changed, because I noticed in the Press
there were 13 boats in the roadstead lnst
week at Port Elizabeth. But we do not
begrudge you this industrial development,
notwithstandin inconveniences that
we have to suffer in the south, We wish
you every success in this development and
hope that in the near future you will
attain the degree of development we have
atmined in some of our major cities,
because we appreciate that the progress
and prosperity of this part of Africa are
to our own advantage, and that notwith.
standing whatever political and other
differences e may arise from time to
time, our ﬁn:urr w=Ifur=s are intimately
bound up togethe

My wife was not fortunate enough to
come up w.-h e but [ have been kept
informe Bradley of the enter-
tainment nnd averwl::lm hospitali
given to our ladies, and on their behalf
want to thank the Mayor and Councillors
and the citizens of Bulawayo for all they
have done.

Mr. Mayor, I can assure you that we have
njoyed our sty in this city very much
Lnde:d and that the hospitality we have
received is certainly o most sincere invita:
tion to us to come again. I would Ijka
formally to move, on behalf of the del
and visitors, a very hearty vote of than
our hosts for le this Conf:ren.ce
such a pleasant one from & mclul puln[ of
view and such a successful one as a Con-
vention. As has already Im:n me_mio“ed‘

of Finance, and no doubt other Cq
felt the same.

Many of us have come here for the first
time, and after an arduous journey

uninteresting country for the most part—
whether we came air, rail or car it
seemed to be the und

Those of us who come from the ports
are aware of the development taking place
in Rhodesia, because we nre JuEzring toa
cunln extent from the caused

by goods destined lcr Rhodu(l. hnh:llng up
ddlveﬂu of our local traffic.
a4 v from cwo of you seior e

what could be done ro
alleviate lhe pculr!on, Unfaﬂun-t:}y, from
what [ canascertain, the position not

as
the major cunnlburlng

the
this has

factor to the success of this Convention,
Councillor MAJOR J. RAFTERY
(Durban):

Mr. President, your Worship, Ladies and
Gmdﬂmm My task, though u very simple
one, gives me a great deal of pl e
It is just to endorse what has bﬂ:n
by the previous speaker and to second :he
motion proposed by him, [t h indeed a
delight to me to be able to de so.

Mr. J. MONKS (Johannesburg):
Mr. President, Mr. Mayor, Ladies and
behalf

gentlemen: On of the commercial

community here [ have very mlu:b pleasure
in thanking our hosts for the cful
time they have given us. [ used to be a
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resident here, so | may be accused of
artiality if 1 say any more, but I would
oo st e i R e
have appreciated your hospitality.

Oounbci.llar MORTON JAFFRAY (Salis-
ury):
Mr. President, Mr. Mayor, Ladies and
Gentl ; As the Councillor
tive of the Mother City of Southern
R]mde.ﬂ.n 1 would like to add my few words
se congratulations already given o
'Bulamyo on the magnificent way in which
the whole proceedings of this Convention
;hm gone through. A child is nlways
utiful in the mother’s eye, it
pcm:ulnly ratifying to  Salisbury zhaz
after the many many years of
lavish eare and attention showered on her
by Salisbury, is at last proving her wﬁnh
To yuu M. President, I think we are all
for the marvellous amount
o argpnumnn which has gone into this
Conw:nllm It is obvious that you have
ured co-operation of all your fellow
hnds and ln fact of everyone in Bulawayo
connected in any way with the success 5
the Convention. It may not be known to all
of the delegates present that an ample
supply of water for the delegates was
assured by u\mducnun of hosepipe
restrictions a listle while ago!
one respect someone has slipped. 1
do not know which official was put in charge
of the Weather Cleck—it may have been
the Town Clerk, probably the M.O.H.—
but I have no doubt whatsoever that that
official will be on the carpet before very long.

In his ewn Department our President

hnl taken every conceivable step to ensure

everything went m\mxhlyn 1 noticed

dnk the other night at that marvellous

Gaieties performance he even took the

trouble to have a few candles around.
That was, [ rake it, just in case.

My last remark reminds me of & little
story 1 heard recently. The Padre was
visiting the condemn: Is in Sing Sing

Two or three of the

n. risoners
wmduar?{gnmﬂﬂecml:m :rdllr
mortning. He got to one chap who

terribly worried and upset about the wha[e
idea, and he said to hlm, “Well, my son,

am terribly sorry you are coming m this
lmtlummyonr,hc re's nothing to it.”
said the lag, “ mxﬁ-idnswmg
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rn hurt an uwful lot. I'm afraid [ can't face
SIS 3 the Padre. “Jim, the lag
nm door, gces before you.” In u few
moments you will hear the warders come
and take Jim away, you will hear the door
ut, and then you will hear nothing more,
50 there’s nothing to fear.”” ¢ consoled
the convict a little bit, and in a few moments
e the warders come along, take out
Jim the lag, close the door behind them,
‘and walk away up the corridor. It was just
as the Padre had said it would be. But
N&dmm! the most ungodly yells and screams
they h sver heard in their lives, and the
poor nld said to the Padre, “There, you
see. 1 knew.

very pain “Well,” said the Fadrc.
“1 just can’t understand it, my son.
cm 't understand what has gone wrong. il
investigate.”  So the Padre went

L s e 2y e the
door and walked in, u\duidrolhechuef
\X':nder‘ “What has

L:ﬁ’” “Well,” said theChmfg(?nldﬂ,
"weh a spot of load-shedding and we had
o finish him off with clndlu.

Once Mr. President and Mr.
Mayor, 1 wm.Jd like to extend my thanks,
on behalf of Salisbury, for the very
magnificent show you have put up this
week. Mr. Mayor, Salisbury is proud of
Bulawayo at last!

Mr. W. H. ATTERIDGE (Somerset East):

Mr. President: As James Fitzparrick
said in his conclusion to his film and travel
talks, “The sun will soon be setting and we
shall be saying farewell”, so on behalf of

myself and I think of the smaller munici-
palities T would like to extend my thanks for
he Dspl ty shown by Mr. Mnyer-m!
ity Councillors. Mr. President, [

urauld 'Illcz to thank you and your officials
for you have put in to make
this Gnnfemw: u success. May the way
the have carried on be“!:“ur
;cw‘xdmﬂh:ﬁbnlm:lﬁ:t Mr. Pnulhmt

cannot let this opportunity pass without
thanking the “back room boys".

Mr. R. W. KANE (Johannesburg):

Mr. President, Mr. Mayor: I represent
the Geriicued Engiosera of South Airicn
and I wish to thank you most h:-r!l.lyfo
your very kind invitation to be presen
and to wish you yourself a very uum:ml‘ul
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ifﬂr of office, ln addition, Mr. Mayor, may
thank you and lguur Councillors for the
bery happy time Bulawayo has given us.

Councillor ROSS THOMSON (East
London):

Mr. President: As the Councillor re-
presentative of that jewel of the Indian
Ocean, East London, it gives me great
pleasure to associate myself wld\ the
remarks and compliments passed by the
previous speakers, It has been particularly
interesting to me to come to Bulawayo, as
Iam an old Rhodesian. [ had the plmure
of serving on the Gwelo Town Council
ssome 20 years ago, 50 I am no stranger to
Bulawayo. Iam greatly impressed with the

progress which I know has taken place
during mv 15 years” ub«ncn. and 1 }mv: no
gmi\nhl ta it future lies nl'mld ‘im

ulawayo, e arrangemes for _this
Canvention have been of a very very high
standard, and our congratulations go to
everyone concerned, those whom we have
met and those who are in the background ;
and I have a message for those in Rhodesia

who eannot get their goods through quickly:
“Ship them through East Landnn and you
will hﬂ\1 no difficulty whatsoever.

Mr. J. W. SWARDT (Bureau of Standards):
Mr. President, Mr. Mayor, Ladies and
entlemen:  On behalf } the Bureau of
Sundnldl I would like to say how much we
are pleased and grateful for the opportunity
of attending your Convention. There is &
vital link between your work and ours, and
that link is mwing stronger and stronger by

virtue of fact of your goodwill and
collaboration. In my paper veslcrd-y I
appealed to s for i guidance
mimn:e. m only did you discuss :he
paper b rge, but you have also given
me an uIV::caI resolution. For that,
my special 3

In conclusion, I would like to say how
much we enjoyed attending this Convention,
and the hospitality of the city of Bulawayo,
whose entertainment for sincerity,
speciality, the standards of par
excellence,

Mr. G. WILLIAMS (S.A. Railways):

I would like to thank the President and
the Executive of this organization for their
courtesy in inviting me here. Our common
problems get more numerous every day,
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and the co-operation betweén our engineers
and the municipal engineers is very very
necessary indeed. We have a number of
common problems, and it is very pleasant
to be able to get together in an effort to
solve them. Mr. Mayor and citizens of
Bulawayo, my very sincere thanks for the
many courtesies and kindnesses received.

Mr. W. H. MILTON (€. S. C. Johannes-
burg):

Mr. President, Mr Mayor, Ladies and
Gentlemen: As representing the Electri-
city Supply Commission of the Union I
would like to express the Commission's
very grateful thanks for the invitation it
received o a your conventions. At
these conventions we get a very wide picture
of the requirements of electricity under-
takings; and, as you know, the Commission
in the Union is concerned with the develop-
ment of those undertakings having in
mind its duties towards municipalities in
:mm of the Act. Mr. Mullins has asked

to associate the name of the Electrici

Cun!ml Board with my remarks, although z\{
feel the thanks of our visitors as well as the

legates m this Convention have been
expre: y my friend Councillor Duhh
with a view to avoiding too many of the
speeches!  Councillor Dubh did not, hnw‘
ever, go into details, for the very simple
reason that there are so many individual

items' for which the del and visitors
here are deeply grateful that it would take
ta enumerate them all.  One item

which appealed to me very greatly, was the
decorations we saw ea
teas were served. | understand they were
H rovided by the organisers of the “teas’
e organisation underlying the care nf
delegates is beyond adequate praise. The
e gl e sy oAy 'peﬂpla
gone ta in looking after transpo
another feature which calls for purﬁculnr
mention and our very grateful thanks.

His Worship THE MAYOR:
Mt. President, Councillor Dubb, and
other gentlemen who have so I:md}y
kul Ladies and Gentlemen: [ feel that
the thanks which have been showered on
the »(muap.uw have been rather mis-
directed, I would like m deﬂm them

bwn almost entirely
mponslb{pwuh I:he occasional help of
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other oficials of the Municipality—for the
whole of the organisation your
Convention of the various features
1 you seem 5o decply to have appre-

ci

e people of Bulawayo, the car
owners, the various industries, had not
rallied round us, it would have been very
much more difficult and perhaps impouib!e
to do what has been done. If we ceally
needed any thanks we have had them
right rhrougb the Convention, for people
have been good enough to come up to me
and to my wife and to other members of
the Municipality and the staff and they
have sung praises until I am quite certain
that complexion u several shades
darker Jm. it used to be—1 blu

I would just say this: that whilst I do
not altogether agree with Councillor Morton
Jaffray, I do not begrudge him any of Ihc
feclings of pride thet are sup)
accompany maternity, We for our psrr
offer Salishury our filial respect.

T am glad to know tlm ou have enjoyed
Mot e e i e
were sincere. 1 garhzr d'm the first of your
conventions was in 1915, with a break
during the war, and | trust that you will all
pmfn rrugmlv from this 26th Convention;

render services

I.hnse communities whom you serve so
admlrabiv.

PRESIDENT:
Thank you, Mr. M;
you to know that 1
this Convention, and that

80 ladies have attended.

In winding up the proceedings of this
Cikuiilon | ot His ho s my
. Downey,

the past
to the members of the
Emcuﬂvv. for dn p’mt usl.ntnn:: they have
t the duties

or. Tt may interest
93 delegates attended
een 70 and

wuk [ have
never hn:l a Jah I.l uo dc before, and
1 was somewhat concerne, to how it
would go; but I nm have

body of men who rg]gru:m ‘un as ywur
Council.
v:ry nm:ere thanks for their assistance.
It is the staff of my Department who have
ly responsible for al
things to which you have rdtrmd 1 my-

self have been unable to do_ anything
much other than sit here and preside.
The work behind the Convention, the
work associated with the entertainments,
has all been done by the members of my
suf :nd to them I tender my very sincere

1 would also like to express my personal
thanks to the members of the commercial
community of Bulawayo for the very ready
assistance they have rendered in many ways
during this week. They have h»elr\ad with
transport, they have htrrrecl in oth
of which you all by now will be only too
well aware, and Tdo thank them very m:
ing 1 the commercial
community ftom outside of Bulawayo,

who contributed so much to enter-
tainments and to the proceedings in their
own quiet way. We are always glad to have

them with us and thank them for their
attendance,

1 would like o refer to something of
which some of you may be unaware, and
that is that we have with us a very
old foundation member of the Association,
Mr. Bellad-Ellis. He actually attend
the very first convention of the Association.

Mr. W. BELLAD-ELLIS (East London):
President, Mr. Mayor, Ladies and
Gcm]cmen Some men are
others have greatness thrust upnn dum
1 was not aware that Ibush?uld
upon to say anything, but m\lltoonfm:
that | am very i.d to have the oppartumly
just to say m or 0 wo rds. It 1:, of
course, the pi 'éo
the meden: w )uwa the lm word, and I
hope they but | think it would be
nice gt 3 oo thin s s!mu could
dear old Dr. Dobson, who
|mu¢|lmmd comm:
tion in 1915 with 16 members.
tell him that the seed
developed into such a wonderfully flower-
lng and sturdy tree, 1 am sure he would
te that, [ kniow it was his intention

m be hm today., He has not attended
any of the :anvmtinm. I know, but on
t}ds xmd i d w0 cmi‘hut
could not get o

lndldah:l |fitmm:omnfurdzr.
u letter mw sent to him telling hlm,
as | sald before, that the Association has
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It has been extremely interesting to me to
lmm to the remarks made, and | may also
you that history repeats itself, in this
rupu'h that in 1915 we also had to thrash
out difficulties that engineers were faced
with in developing new areas. At that
time Johannesburg and Cape Town
Durban were going ahead with leaps and
bounds, and it was a tremendous headache
for m% eers to know how to develop an
area, would put down : cable and
in a very s 'il.m “ime the bad  put down
another on ‘e also had rhe same old
‘hardy annual of hnlfs brought up by that
very old stand-by and stu: Sy member of
the Ammnnn, John Roberts, who was
the inaugurator of the first cheap unit for
cooking, and that sort of thing.
that these rh:‘F are hardy annuals, still
cropping up fay. the same old things that
occupied us in
Before [ sit dmm may | thank your
President for his kind Ll\vlutinn to attend
is Convention. [ have known him for
a great many years, and I promised him 1
come, and here | am.

PRESIDENT:

1 think you will all agree that we send a
message to Dr. Dobson. (.

It now remains for me to thank all those
who have spoken so warmly of the Con-

lings and of the entertain-
this mek I do thank you
very mucl xpressions of apprecia-
tion you have offered to me, and 1 kn
that you realise to whom they .ihuu]d
really have been directed. Some
staff are present here today, and i A
they have had an opportunity of hearing
from your own lips what you think of us in
Bulawayao.

It now only remains for me to bring this
gsd. et e close, which I hereby

o,

vention
ment during

Convention closed at 12.05 p.m.

SOCIAL EVENTS
Bu]nmy-, lachn the many natural
el Ao large
Unu)n :mtl'cs, pu: iuelf out gspmlallv m
entertain delegates, visitors,
wives during the Convention period.
Trains brought visitors to Rhodesia a
full day before official business commenced

and on Sunday, #th May, arrangements
‘were made—as a result of the kind invita-
tion of the Rhodesia Natural Resources
Society—to visit the farm of Col. G.
witness examples of soil re-

rry to
clamation work for which Southern
Rhodesia_is becoming justly renowned.

About 18 spent the day in this way,
enjoying an al fresco lunch provided by

On  Monday evening Mayoral
Sundowner Party in the City Hnll amnclcd
in all, about 400 visitors including many
from the host City. Most of the visitors
proceeded afterwards to the Guild Hall
where a Supper Dance, organised by Sir
George Usher, provided a welcome and
interesting finish to the first day's pro-

ings.

On Tuesday morning, the ladies were
raken by buses to visit the Khami rui
Though not as pretentious these Iul.lu are,
in their way, as interesting as the
Zimbabwe with which they are nulmraily

linked. The party was sbzwn the various
pmnxs nl' interest ):!

has  interest
archaeclogy of Khami fn{ some nmt

In the afternoon all visitors and ¢h=|r

wives made the pllgﬂma:c o Rhod
grave in the Matopo hills and were duly
impressed by the mndm of the World's
View. way at
the Matopos Dam H.oul and the visitors
then prepared themselves for the highlight
of the social events.

Dressed in the style of the ““Gay Nineties'
with side-whiskers mmplcl-t‘.  iests enjoyed
an hilarious evmln%n “Gaieties”,
presented by the Bulawayo Tb:llrz Club.
Memories of the Music Hn].ls ui the last
century were revived audience
:humd the herione and huild the villain,
thl: whlle individual members took snuff

the time of the dav with the
Chal:mnn Dr. M;rl! Webster,

‘mea the serious-
andr_d of the vtslmrs were akm to the
Steclworks to wat
the 1,600 kVA electric arc furnace, by the
kind invitation of the Rhodesian Iron &
Steel Commission.

On Wednndny morning the ladies were
entertained to lﬁc Mayoress at
Bulawayo's l’.ammu swi ming bath, By
this time the weather which had boen
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exceptionally warm for the time of the year,
became cold and windy, and the Wednes-
day engagements, being outdoor, were to
some extent marred by this circumstance.
In the afternoon a bus ride round the cif
visiting among other places the Pi
Terre housing estates of the National
Housing Board and the Mzilikazi location,
and finishing up for afterncon tea at
Lakeside, kept the ladies occupied.

On Wednesday evening all visitors and
their wives attended a special Concert in
their honour given by the Bulawayo
Municipal Orchestra. Unrehearsed wind

ects from a ventilator in the roof of the
City Hall added interesting if not melli-
fluous harmony. The President appeared in
an  unexpected guise, conducting the
kchicucs Th et H His ol compositions,
a work for piano and orchestra in which
David Lourie played the solo part.

“The concert was intended, it is hoped with
some success, to calm the nerves and reduce

blood-pressure of the visitors before
bidding them good-bye at the closing
session before lunch on Thursday. The
thanks of the Association are due to the
Mayor and Council of Bulawayo for
providing so lavish a p e
fainments and to the staff of the Bulawayo
Electricity 1)epmm1, who worked tire-

the sessions of the Convention itsélf was
also greatly welcomed by those who had no.
other transport available. The social enter-
tainments generally were voted amor

members had  experienc
previous conventions.

at

VISIT TO LIVINGSTONE
A record of the Convention would not be
complete did it not include some reference
t spitality extended ro certain
fortunate delegates by the Municipality
of Livingstone.

Those delegates who were at Victoria
Falls on the 10th May, were taken on a
visit to the Hydro-Electric Station at the
junction of Third and Fourth Gorges
during the morning. In dle lftemaon they
mvel led by Municipal Bus
magnificent airport
to afternoon tea: unfortunately it was not
possible to for the Comet aircraft
o puz down during the time the delegates

e party then spent a very
:mr:ynble BalEhou ot ba Rhade.-uvfng.
Museun and all wished that the
!Lme wllllbk could have been longer, but
they were due at the Boat Club on e
Zambesi for a Cocktail Party.

Those who were fortunate in being of the

lessly in carrying the
smoothly and wilhuut a
provision of baby-sitters, in
lar, was much appreciated by those
vm]: children who were thereby enabled
o take more advantage of the entertain-
m=m provided than would otherwise have
Eclu‘[hle. The provision of transport
from hotels to the various funcrions and to
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roy il Jong. remember . the. <ordin
Fa & corygenial
the beauty of the mghl as the sun went
down over the Zambesi

thanks of all concemed are due to
of Livingstone, the genial Town Clerk and

the very tic Assistant Electrical
Engincer,Mr atkins.
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of Assurance . . .

This mark on any piece of electrical equipment,
whether it be a small unit for use in the home,
or a large generator for use in industry, is an
assurance of real quality.

G.EC. products are made by the largest manu-
facturer of electrical equipment in the Common-
wealth,
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Serves you best!
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