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Unrivalled manufacturing resources
backed by continual research and
development over fifty-four years en-
able BTH to serve, in the electrical
field, all branches of industry with
particular success.
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BTH has an enviable reputation
for the outstanding quality of its
manufactures unexcelled
world-wide service to its customers.
The Trade Mark is accepted univer-
sally as a symbol of reliability and a
guarantee of proved satisfaction.
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ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS
OF SOUTHERN AFRICA
FOUNDED 1915
EXECUTIVE COUNCIL, 1951/52
President :

J. C. Downey (Springs)
Vice-President :

A. R. Sibson (Bulawayo)

Past Presidents:

C. R. Hallé (Pietermaritzburg)
D. A. Bradley (Port Elizabeth)
Councillor Members :

Pretoria Springs Krugersdorp  Durban
East London Cape Town Bulawayo Johannesburg
NOTE.—The Town is elected and not the individual Councillors.

Other Members:

A. Foden (East London) C. G. Downie (Cape Town)
3. C. Fraser (Johannesburg) C: Kinsman (Durban)
D. J. Hugo (Pretoria) J.'L. van der Walt (Krugersdorp)

Secretary and Treasurer:
A. T. Taylor, P.O. Box 7462, Johannesburg.
Sub-Committees :
$.A. Standards Insticution J. C. Downey
Aleernate: D. J. Hugo
S.A. Bureau of Standards: Safety Codesand J. L. van der Wale
er Committees Altérnate: J. C. Downey

Safecy Precautions 1. C. Downey
Alernate: . C. Fraser
Regisration of Electrical Wiring Contractors  C. . Downie (Conyenon,
D. A. Bradley and A. F¢
Coal Supplies D. A. Bradley (Cunv:nor). C. G. Downie,
J. C. Fraser and D. J. Hugo
Impore Control §, G, Frusr, B, ). Hogo,J. C. Downey

ernates : " Finsman,
e der ok

4 chat members of the Import Control Comites be authorised o desl with
0 it o apet 1 oot v sy fo

Representatives :
World Power Conference (Local Committee) J. C. Fraser
Electrical Wiremen's Registration Board 1. C. Fraser
CLGRE. J. C. Fras

Ak:mlhe A. Foden
Safety Precautions Committee to deal with the Promulgation of the Wiring Regulations
The following members were appointed:
G.J. Muller; C. Kinsman; J. C. Fraser; J. C. Downey; Convenor C. G. Downie and A. R. Sibson.

i
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PAST OFFICERS AND MEMBERS OF COUNCIL
Past President

1915-17 . H. Dobson, Johannesburg F. T. Stokes: E.T. Price
1917-19J. Roberes, Durban . Poole
191920 B. Sankey, Port Elizabeth Poole
192022 T. C. W. Dod, Pretoria . L. Horrell
1922-24  G. H. Swingler, Cape Town . A, Eastman
1924-26 J. Roberts, Durban
1926-27 B. Sankey, Johannesburg
1927-29 J. M. Lambe, East London
192931 R. Macauley, Bloemfontein
193133 L. L. Horrell, Precoria
1933-34 L. F. Bickell, Port Elizabeth
193435 A. R. Metelerkamp, Bulawayo
1935-36 G, G. Ewer, Pictermaritzburg
193637 A. Rodwell, Johannesburg
1937-38 . H. Gyles, Durban
1938-39 H. A. Eastman, Cape Town
1939-44 1. J. Nicholas, Umeata

Secretary and Treasurer:

Poole

. G. Tresise
Adkins
Poole

Poole

A. P. Perrow
Poole

Poole

Poole

Poole

Poole

Poole until Dec., 1940
L. Horrell, Jan., 1941
L. Horrell

L. Horrell to Nov., 1945
T. Taylor, December, 1945
T. Taylor

T. Taylor

T. Taylor

T. Taylor

T. Taylor

1944-45  A. Rodwell, Johannesburg
1945-46 J. S. Clinton, Salisbury

J. W. Phillips, Bulawayo
194647 G. ], Muller, Bloemfontein
194748 - C. Kinsman, Durban
1948-49 A, Foden, Enst London
1949-50 D. A. Bradley, Port Elizabech
1950-51  C. R. Hallé, Pictermaritzburg

.>?????rrr!ﬂrﬂmrﬂsﬂrﬂm!ﬂ:ﬂwvﬂsﬂ:-—mm

PAST ORDINARY MEMBERS OF COUNCIL
1915-17 J. Roberts, W. Bellad-Ellis, B. Sankey
191719 W. Bellad-Ellis, G. Stewart, T. C. W. Dod, T. Jagger
1919-20 W Bellad-Ellis, G. Stewart, E. T. Price, A. S, Munro
1920-22 L. F. Bickell, T. Millar, L. B. Proctor, E. Poole

192124 L. F. Bickell, T. Millar, R. W. Fletcher, J. Roberts

192426 T. Jagger, A. S. Munro, T. Millar, L. F. Bickell

192627 L. F. Bickell, T. C. W. Dod, T. Millar, E. Poole

1927-29 L. F. Bickell, R. A. Young, T. Millar, E. Poole

192930 L. F. Bickell, T. Millar, F. C. D, Mann, G. H. Swingler, A. Rodwell
193132 T. Millar, F. C. D. Mann, G. H. Swingler, A. Rodwell

1992-34 T Millar, J. H. Gyles, G. H. Swingler, A. Rodwell

193435 T. Millar, J. H. Gyles, G. H. Swingler, A. Rodwell

Note—A the Thirtsenth Convention the Rules and Constiration wore smended to permit of
uncils becoming membess of che Asociadon uid to be represented on the tive
Council by two Councillor Members, hence the new layous of members of the Execorive.

ii
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Councillors : Alternate Councillors : Engineers :
1935-36: G, H, Swingler, Cape Town

T. P. Gray, Johannesbu H. W. Dely, Pretoria J. H. Gyles,

J. McLean, Port Elizabetl T. Millar, Hnrnlnmh

E. A. Behrens, Port Elizabeth

1936-37 G. H. Swingler, Clpt Town
H. Middlebrook, Durban F. Morrell, Cape Town T. Jagger, Ladysmith
T P. Gray, Johannesburg J. MecLean, Pore Elizabeth E A Behrens, Pore Elizabeth
G. M. Piri Bloemfcnuln
1937-38: ‘ L. L. Horrell, Pretoria
H. G. Capell, Durban H. Middlebrook, Durban ¥ Cllnmn. Salisbury
‘W. James, Cape Town L. Hofmeyr, Stellenbosch A Q.F Sprlnns
G. M. Pl e‘ Bloemfontein
1938-39: D. J. Hu coria
E. Spilkin, Umtata G. C. Starkey, East London ). 8. Cllmon Salisbury
W. James, Cape Town W. Fowkes, A. jarvey, Springs .
G.M. Pirie, Blocmlomdn
193944 D.J. Hugo, Preoria
E. Spilkin, Umata G, C. Strkey, East London o
C. Olley, Salisbury 'W. Fowkes, Cap A Harvey,
G. M. Pirie, Bloem(nnl.
w. owell, Bluemfomeln
19444 D. . Hugo, Precoria
zntv ]ohunne‘bmg H. E. Gearing, Cape Town C. Kinsman, Durban
& Biarr S R. M. Thomas, Durban ., Friser Johannesburg
G.R. E. Wright, Benoni
46 D. J, Hugo, Precoria
1. Ohlsen, Bulawa M. Jafiay, Salburs C. Kinsman,
3. W Pleasis, Bloemfontein ~ E. Boylan, MP.C., Johannesburg J. C, Fraser, Johangesburg
‘G. R. E. Wright, Benoni
RJC. dn P]E l M.P.C. : Dé Hugo, Prem i
nein) A. Immink, Johannesburg J € Erase, ohmmmesturg
Mafor ) R.ﬁ:ry.]l’ MPC. 'A. Z. Bermin, 1. €, Downey, S
B A, Bracley, Pore Elizabech
194748 D.J.
Major J. Raftery, J.P., M.P.C. ] M. Preller, Pretoria J.C
urban G.'G. Thompson, Johannesburg {40
E. H. Tiddy, East London 3
D.
B, H. Tiddy, Eas Londen 0 Thonam, ehansbarg i
J. €. K, Exagmus, 1.2 P 5 ]ohnmn,gu Le
Elisabeth H.
949-50: I
J. C. K. Erasmus, J.P., Port F. du Plessis, Bloemfontcin {( i
izberh S Ve, Buiawera ¥
C.E. (5 Vi G.
P(elcm\nrlrbnm ?

1950-51:

Note,—A the Tuenty. Fourth Conventlon the Rules and Constiution were amended to permit of eight Council-
lor Mem! i clected to the Exccutive und chat these Councillor Members shall be the Councillors
of those towns whose Engineer Members (other than the two Past-Presidents) elected to the
Executive Council.

As a result of this amendment the undermentioned constituted the Executive Council:—

Councils: Engineers :
Pletermaritzburg (Councillor C. E. Young) C. R, Hallé
(Councillor L. P. Davies) J. C. Downey
ulawayo all) ‘A. R. Sibson
du Plessis) G. J. Muller
ape Town A H.
durban (Councillor G. Hayward) c
(Counc 3 L. van der Wale
Johannesburg. (Councillor L. M. Weiner) . C. Fraser
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RULES AND CONSTITUTION

ASSOCIATION OF

Municipal Electricity Undertakings

OF SOUTHERN AFRICA

TITLE

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

OBJECTS

The objects for which the Association
is formed are:—
@ To promote the interests of Muni-
cipal Electricity Undertakings.

To bring Municipal Electrical
Engineers and Chairmen  an
Members of Municipal Electricity
Committees together.

1.

2.

(b)

() To arrange and hold periodical

meetings for the reading of papers

and discussions of subjects apper-

taining to Municipal Electricity
Undertakings.

@) To take such action as may be
awful and expedient for the pro-
tection and defence of the rights
or interests of Municipal Electricity
Undertakings.

3. MEMBERSHIP

The Association shall consist of :—

(a) Honorary Members.

(b) Councillor Members.

(c) Engineer Members.

(d) Associate Members.

(e) Associates.

All Hon. Members and Members of
the Association of Municipal Electrical
Engineers shll] ipso facto become Hon.
Members Engineer Members of the
Association of Municipal  Electricity

Undertakings  and ing  Associate
s SR b el
the class of Associate.

4. QUALIFICATIONS

The qualifications for admission to the
Association shall be as follows:—

(2) Honorary Members shall be dis-
tinguished persons who are or who
have been intimately connected
with Municipal Electricity Under-
takings and whom the Association
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 Cq
mittee appointed by the Munici-
pality or Local Authority to have
control over its Electricity Under-
takings and shall be represented
as regards its qualifications to vote
by one member of such Committee.

E}ﬁineer Members. The Member
| be the Chief Electrical En-
gineer engaged on the permanent
staff of an Electricity Undertaking
owned by a Municipality or Loeal
Authority and who has had a
tlmrough mimng in _electrical
incering and is otherwise accept-
f‘ by the Councll of the Associa-

r st June, 1947, one

duly qualified assistant in an
lertaking with sales of over

()

(

onl

the recommendation of the Chief
Electrical Engineer.
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() 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
andor Engineer Member.

(¢) Associates. Any member resigning
from the Class of Engineer Member
or Associate Member shall be
entitled to apply for transfer to
the class of Associate. An Associate
may also_ be an Engineer 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 of jurisdiction of a

Local Authority.

5. ADMISSION OF MEMBERS

(a) The election of Honorary Members
other classes shall be vested in
the Council.

(b) Councillor Members may be ad-
mitted on an application signed by
the Town Clerk of the Municipality
or Local Authority concerned.

(c) Every candidate for clection into
the Association as Engincer Member
shall make application on the

escribed form suitably endorsed
By “owo. supporters who shall be
either Engincer Members, Coun-
cillor Members or Members of the
Committee of the Municipal or

Electricity Undertaking of which
the applicant is Chief Electrical
Engineer.

(d) Every candidate for election into
the Association as Associate Mem-
ber or Associate shall make applica-
tion on the prescribed form suitably
endorsed by the Engineer Member
on whose staff he is engaged.

(e) Every candidate for transfer to
e class of Associate shall make
application in writing for transfer.

6. CONTRIBUTIONS

Contributions shall become due and
payable annually on the st day of March

which shall constitute the new  financial
year of the Association.

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

(b) Councillor Members. In the case
of the Committee appointed by a
Municipality or Local Authority to
have control over the Electricity
Undertaking, the undermentioned
scale of contributions shall apply:

SCALE OF CONTRIBUTIONS

Upto % million units 4 guineas

PIA » 6

g SR S s < URR
L e e S A
055180 B Wty
100, 2004, 555 » 16 4,
300530001 et sk a2 w18
Ovess 300 5w BIBOT 00N

(c) Engineer Members. The contribu-

tion of an Engincer Member in the

ice of a Committee making a

contribution shall merge into and

form part of such contribution.

hen a Committee is not a Mem-

ber or resigns from membership,

the Engineer 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 clected without reference
to the period of the year at which their
election takes_place they shall be
entitled to receive a copy of the Proceedings
or any other publication issued during
such year.

Arrear Contributions. No class of
member whose contribution is six months
in arrear shall be entitled to attend or
take part in any of the meetings of the

jation or to receive any
‘Association’s publications.
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Any class of member whose

The A shall hold

is in arrear at any Convention shall deem
to have forfeited claim to membership
and his name may, by the Council, be
removed from the register of the Associa-
tion, but he shall, nevertheless, be liable
for such arrears up to the date of his name
being removed.

7. COUNCIL

Management. The affairs 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 elected by
nomination and ballot at the Convention,
and shall hold office until the next Con-
vention, In the event of a vacancy
the year, the remaining
ave 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 appoint and from time
to time determine the remuneration (f
any) and prescribe the duties of the
Secretary and Treasurer who shall hold
office during the pleasure of the Council.

8. MEETINGS

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

c i
Conventions yearly (of which the local
Press of the town in which the Convention
is held shall be given full particulars)
as far as 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.

uorum. At any meeting 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 keep
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 absence
of the President, and of the Vice-President,
the meeting may elect any member of
the Council or, in the case of their absence,
any member present to take the chair at
the meeting.

Resolve into Committee. The Associa-
tion shall reserve to itself the right to
resolve itself into Committee at any time
during its proceedings; moreover, it shall
be competent for any member to have his
paper read and discussed in committee if
he so desires.

Sectional Voting. When a motion is
before any Convention or meeting of the
Association it shall be competent for any
member of either the Councillor or
Engineer sections to apply to the Chairman
for a “Vote by Section.” This application
shall be granted by the Chairman where-
upon each of these sections shall vote
separately on the motion and unless a
majority shall be obtained in each section,
the motion shall be lost. On a sectional
vote being called for, Associate Members
and Associates shall not be entitled to vote.
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OF SOUTHERN AFRICA

MEMBERS, DELEGATES AND VISITORS ATTENDING THE 25th CONVENTION

COUNCILLORS AND ENGINEERS

ALIWAL NORTH
obson
ALBERTON
Cr. J. J. Schoeman
E. Gregor
BARBERTON
. Asselbergs
BEAUFORT WEST
J. P. Mostert
BENONI
Cr. N. C. Korsman
R. Tarran
BETHLEHEM
K. M. Fisher
BLOEMFONTEIN
W. F. du Plessis
i
BOKSBURG
Cr.J. H. de Bruin
E. L. Smith
BRANDFORT
D. v. 8. Dreyer
BULAWAYO

r. C. M. Newman
A 'R Sibson

BOTHAV\LLE

P. L. Vergottini
CAPE TOWN
Cr. Major J. W. O. Billingham
C.'G. Downie
CRADOCK

A, Rossler
DURBAN

Cr. F. E. Cheek

C. Kinsman
EAST LONDON

Cr. F. T. Fox

A. Foden .

ENVALE
Cr. H. J. Seymour

FORT BEAUFORT
J. H. Rogers
FICKSBURG
G. Aalbers
GEORGE
Cr. Dr. G. J. Lamprecht
P. H. Newcombe
GRAHAMSTOWN
J. Iverach
GREYTOWN
J. S. Craig
GWELO
Cr. L. G. Dole
A.'W. K. Hadfield
GRAAFE-REINET
Cr. E. B, Conway
D.’S. van der Merwe

HARRISMITH
P. Bechler

HEIDELBERG
J. F. Lategan
JOHANNESBURG
Cr. L. M. Weiner
J. C. Fraser 3
KIMBERLEY
Cr. E. O. Davis
C. R. Burton
KLERKSDORP
Cr.J. G Dawkms
J. M. G
KOKSTAD
W. G. Thackwray
KROONSTAD
Cr. Dr. F. van Reenen
'W. Rossler
KRUGERSDORP
Cr. Major H. Pannall
. L. van der Walt

LADYSMITH
Cr. F. O. Rapson
F. Stevens

LADYBRAND
C. Fletterman
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LOUIS TRICHARDT
Cr. D. J. Coetzee
E. L. Buchanan

LIVINGSTONE
K. B. Barlow
MAFEKING
Cr. C. J. Truscott
G.'E. H. Jones
N'DOLA
J. H. White
NELSPRUIT
R. R. Lyall
NEWCASTLE
Cr. D. R. Hughes
B. W. Cowley
NIGEL
Cr. D. F. J. MacRae
B. T Janas

OUDTSHOORN
C. H. Adams

ODENDAALSRUS
N. Ferreira

PIETERSBURG
R.J. K. Baker
J. L Inglla

PIETERMARI'IZBURG
r. C. E. K. Young
R Hatle

PORT ELIZABETH
Cr. H. Parker
D. A. Bradley

POTCHEFSTROOM
Cr. P. J. Raubenheimer
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AGENDA AND PROGRAMME

Twenty-Fifth Convention held in the
Sea Point Town Hall, Cape Town

from 8th to 1ith

AGENDA

1. Election of President.

2. Retiring President’s  Valedictory
Address.

3. Presidential Address.

4. Annual Report of Secretary and
Treasurer.

5. Venue of next Convention.

6. Election of Officers:—

(@ Vice-President.
() Executive Commitee.
() Sub-Committees and Representa-
tives.
7. Reports of SubCommittees and
Representatives:—
(i) World Power Conference.
(i) Electrical Wiremen’s Registration
ard.

(iif) Registration of Electrical Wiring
Contractors.

(iv) S.A. Bureau of Standards—Safety
Codes and other Committees.

(v) Safety Precautions Committee.
(vi) S.A. Standards Institution.
(vii) International Conference on Large
Electrical Networks (C.LG.RE.).
(viii) Import Control.
(ix) Coal Supplies.

8. Right of Supply—Electricity Supply
Commission.

9. Papers for next Convention.

s

Auditors—Appointment of.
11. Amendments to Rules and Constitu-
tion.

May, 1951

12. Expenses Exccutive Council Members
when attending Executive Meetings.

=y

General.

RETIRING OFFICERS
President: C. R. HALLE, Pietermaritz-

urg.
Vice-President: . C. DOWNEY, Springs.

Past-Presidents: A. FODEN, East Lon-
don; D. A. BRADLEY, Port Elizabeth,

Councillor Members: One representative
each of Pietermaritzburg, Springs, Krugers.
dorp, Durban, Bloemfonitein, Cape Town,
Bulawayo and Johannesburg.

Engineer Members: C. KINSMAN,
Durban; G, J. MULLER, Bloemfontein
H. A. EASTMAN, Cape Town; J. C.
FRASER, Johannesburg; A. R. SIBSON,
Bulawayo;” J. L. VAN DER WALT,
Krugersdorp.

MEMBERS OF SUB-COMMITTEES
AND REPRESENTATIVES

Sub-Committees :—

S.A. Standards Institution: Joies
DOWNEY. Alternate: D. J. HUGO.

S.A. Bureau of Standards: Safety Codes
and other Committees: J. L. VAN DER
WALT. Alternate: ]. C. DOWNEY,

Safety Precautions: J. C. DOWNEY.
Alternate: ]. C. FRASER. %
Representatives :—

‘World Power Conference (Local Comit-
tee): H. A. EASTMAN.

Electrical Wiremen'’s Registration Board:
. C. FRASER.

Registration of Electrical Wiring Con-
tractors: J. C. FRASER. i
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Coal Supplies: H. A. EASTMAN (Con-
ma;r), A, FODEN, D."A. BRADLEY,

CLGRE.: JC FRASER. Alternate:
A. FODEN.

Import Control: J. C. FRASER. D. J.
HUGO, J. C. DOWNEY. Alternate:
H. A. EASTMAN, C. KINSMAN, G.
MULLER.

PROGRAMME

Monday, 7th May, 1951

9.00 a.m. Meeting of Executive Council,
Arthur's Seat Hotel, Sea Point.

Tuesday, 8th May, 1951
9.00 a.m. Registration, Issue of Papers,

10.00 a.m. Official Opening of the Con-
vention by His Worship the
Mayor of Cape Tcwn Council-
lor C. O. Booth, J.P.

10.30 a.m. Refreshment interval.

11.00 a.m. Annual General Meeting:

Annual Report of Sccremry‘

Treasurer, Elccnon of Officers,
ete.

12.30 p.m. Luncheon adjournment.

230 p.m. Convention resumes.
Presidential Address. Reports
of Sub-Committees, etc.

4.00 p.m. Refreshment interval.

4.30 p.m. Assemble for official photo-
graph.

5.15 p.m.

Civic Cocktail Party at City
Hall.

Wednesday, 9th May, 1951
830 a.m. Meeting of Exccutive Council.

9.30 a.m. -Convention resumes: Business

10.30 a.m.
11.00 a.m.

Refreshment Interval
PAlperbyA (ol 8 an(z, B.Sc.

E.E.
Chief Techniml Oﬁcer. Cape

xvii

Town Electricity Department:
“Economics in the Electricity

Supply Industry.”
12.30 p.m.
230 p.m.

Luncheon adjournment.
Paper by E. L. Smith,
M.(S.A)LEE., AM.LE.

Electrical Engineer, Boksburg.
Refreshment interval.

4.00 p.m.
5.00 p.m.
8.00 p.m.

Convention adjourns.
Cinema Party.

Thursday, 10th May, 1951
8.15 a.m. Meeting of Executive Council.
9.00 a.m. Leave for Stellenbosch,

10.30 am. Welcome by His Worship the
Mayor of Stellenbosch.
10.45 a.m. Refreshment interval.

11.15 a.m. Discussion on Papers and other

usiness.
12.30 p.m.
230 pm.

Luncheon adjournment.
Retun to Cape Town via
Sir Lowry’s and Fransch Hoek
Passes.
Friday, 11th May, 1951
830 am. Meeting of Executive Council.
930 am. Convention resumes: Discus-
sion on Papers and other
10.30 a.m. Refreshment interval.
11,00 am.

12.30 p.m. Convention closes;
mpleted.

Convention resumes.
business

LADIES' PROGRAMME
Tuesday, 8th May, 1951
10.00 am. Assemble for Official Opening
of C

onvention.
4.00 p.m. Assemble for official photo-
graph.

5.15 p.m. Civic Cocktail Party at City
Hall.
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Wednesday, 9th May, 1951
10.00 a.m. Demonstration of Cookery—
Electricity House.
Trip round Mountain: Sea
Point, Camps Bay, Hout Bay
and Chapman’s Peak.

2.30 p.m.

415pm. Tea and refreshments at
Muizenberg.
445 pm. Return to Sea Point.

8.00 p.m. Cinema Party.

Thursday, 10th May, 1951
Allday trip to Stellenbosch.  While
Convention is in progress, a visit may be
arranged  to  the Jonkershoek Fish
Hatcheries. %

Friday, 11th May, 1951

10.00 am. Trip to Kirstenbosch Botanical
Gardens for tea.

P.O. Box 7462

. THE ASSOCIATION OF MUNICIPAL
ELECTRICITY UNDERTAKINGS

*

Represents
an important branch of the
MUNICIPAL ENTERPRISE
and merits the support of every
ELECTRICITY UNDERTAKING

in

SOUTHERN AFRICA

*

Communicate with
THE SECRETARY AND TREASURER |
JOHANNESBURG

Phone 41-2503




J. C. DOWNEY, SPRINGS
President, 1951-1952
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THE ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF
SOUTHERN AFRICA

Proceedings of the Twenty-Fifth Convention, 1951

The Twenty-Fifth Convention of the
Association was opened in the Sea Point
Town Hall, by His Worship the Mayor of
Cape Town (Councillor C. O. Booth,
J:P.) at 10 a.m. on Tuesday, 8th May, 1951.

Representatives of 67 Councils attended
the Convention, including 45 Councillor
Members, 66 Engineer Members and
Engineers representing Municipalities, 2
Honorary Members, 8 Associates, 18 Dele-
gates or Representatives of Government
Departments, other Supply Authorities,
etc., 68 Trade Representatives, 75 Ladies
and 10 other visitors—a total of 292.

CIVIC WELCOME
PRESIDENT (Mr. C. R. Hall¢, Pieter-
maritzburg):

Ladies and Gentlemen: It gives me great
pleasure to ask His Worship the Mayor,
of Cape Town to open this our Twenty-
Fifth Annual Convention.

HIS WORSHIP THE MAYOR OF CAPE
TOWN (Councillor C. O. Booth, J.P.):
Mr. President, Ladies and Gentlemen:

It gives me great pleasure as Mayor of the

City of Cape Town to welcome all you

delegates here today. 1 am sure you have

brought good weather with you. We have
been having rather bad weather during the
last few days, but I think from now on we

are going to have hing good, and 1

is not to be the Electrical Engineer of the
centre in which the Convention is being
held. I understand that this is being
done in recognition of the hard work put
in by Mr. Downey on behalf of the Associa-
tion and because he has for many years been
a very valuable member of your executive.
1 wish him and his good lady every success
during their term of office.

Mr. President, this is the third Convention
to be held in Cape Town. The last washeld in
1938, before the last great war, and then
tradition was broken by the election as
President of Mr. Horace Eastman, who was
not the City Electrical Engineer in those
days; the late Mr. George Swingler was
then our City Electrical Engineer. Is
Mr. Eastman here? He is. ell, I would
like to bid him a very hearty welcome,
knowing the work that Mr. Eastman has
done, not only for your Association but
also for the City of Cape Town in building
up this great structure which we have here
where we can give the cheapest electricity
in the world. 1 think a lot is due to Mr.
Eastman.

On making enquiries—I may say I have
just been away on a Conference and I ha
to get all the information I could within a
few minutes—I got some particulars of
electricity undertakings and the way that
they have grown since you first startéd your

i years ago. The figures

hope so for your sakes.

Mr. President, you have here today the
official - delegates, engineers and council
n}e‘rybers. you have also got representatives
of d i

are very interesting. The number of units
sold by Municipal Electrical Undertakings
in 1916 was 74,000,000 in 1948-49 it was
2,408,000,000, over 30 times the 1916
figure. The number of consumers was
53,000 in 1916 and in 1948 it was 445,000.
1 und: d that the bership of

of the Electricity Supply C¢ ission of
South Aftica and of the Electricity Supply
Commission  of n  Rhodesia,
associates and visitors, [ wish to extend a
hearty welcome to all those different
bodies that are represented here today,
401 1wl also, ke o, make sopecialy

f your
Association in that time has grown from
15 to 225, which shows the strides that

_ you are making and the interest being taken

in your work.

I would like to just give you a few points
on how Cape Town has grown. Over
same period the population of this City
increased from 167,000 to 415,000 but
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today I think you will find Cape Town has
a population of over 450,000. Well, that
is a very big )mpmvemem Electricity
consumers in Cape n have increase
from 8,306 to 72, 306 (he units sold were
over 13 000,000 in 1916 and 476,000,000 in
1948, which is 36 times as much. I can g0
back possibly a little further than that.
I can remember, when Claremont, Cape,
was a municipality, in 1907 you paid 1s. 3d,
a unit for electricity. That was the second
highest in the world. I remember there
was a place in China that was higher.
Since the Convention was last held in this
city, great developments have taken place.
The city is expanding in all directions,
industrial areas are being opened up an
new housing schemes are providing for
the growing population. Of course the

large area has been reclaimed from the
sea, following upon the completion of
the Duncan Dock, and already plans are
being considered and approved for extend-
33 city into this area. roads are
already going ahead, and so is the drainage.
‘oreshore Board, comprising repre-
sentatives of the Government and the
uncil, has been established to control
the development of the foreshore. The
main celebrations in connection with the
Jan van Riebeeck Tercentenary are going
to be held on the foreshore and a lot of
work will be done in preparing the reclaimed
ground for this event. Cape Town is going
to go gay for two or three months during
that time and I am sure that any of you who
can reach Cape Town during the celebra-
tions will enjoy yourselves to the ful
Other towns in the Union have developed
in the same way with the growth of industry
and commerce, population and e
providing of amenities. [ may say that in
Cape Town whilst we have our natural
amenities, we as councillors are trying
with all our power to provide further
amenities for the people, but unfortunately
our ratepayers turn us down every time.
We had a poll the nther day, and only
two atepayers vmcd
Pl D I mhograniing. paon
see the murezt the ratepayers take in the
work of the cif
The fact dm electrich:y supply is taken
so much for granted these days is a credit
to the electricity undertakings in that it

shows how efficiently these undertakings
are being managed. In all phases of human
activity from getting up in the morning to
going to bed at night, in one’s travels,
at work, everywhere the service of electricity
plays its part. Withour this service,
civilisation would literally return to the
dark ages. It makes one appreciate how
great the rcspons|b1hty is for those who are
in control of our electricity undertakings.
In these days, when it is difficult to obtain
electrical plant and _equipment, the cost

f which is also increasing, it is no mean
task to maintain supplies of electricity
and when in addition it becomes necessary
to consider load sheddmg the municipal
electrical engineer’s lot is certainly not a
happy one. All the more emphasis, there-
fore, must be placed on maintaining existing
plantin first-class running condition and re-
taining it for as long as possible. Also condi-
tions such as these accentuate the need to
conserve financial resources and ensure that
adequate reserves are built up to provide
for betterment and development in suc
a way as to avoid recurring annual charges
related to the present day exorbitant
cost of plant and materials.

I think this will interest the electrical
engineers. These are times when the policy
of city councils should be such as to
ensure that electricity undertakings retain
their financial surpluses to  build up
reserves rather then exploit fnr the relief

of rates. (Applause) Many of the
problems now  confronting mummpal
electrical engineers will be discussed - at

Convention, as has _been done at
previous Conventions, Benefit will be
derived from papers that will be read as
well as from discussions on matters of
mutual interest.

Ladies and gentlemen, I always feel that
these conferences are not worth while unless
papers are read. I have been to so many
conferences, and I find that the papers are
read in the ordinary way and individuals
ask questions at random. [ think the group
system is a far better method of attack.
The paper is studied and discussed by a
group ‘and group leader puts the
questions to the author. In this way you

get down to all the fundamentals in the
paper and the questions asked are not
merely shot at some young man who has
just read the paper. I remember going to
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one conference where a young man read a
paper—you generally get young men
come out and read these papers—and an
older man who had been his chie
him on certain things and made this fellow
I think that is the wrong
attitude altogether, [ see a gentleman
here from Salisbury. Well, that young man

now curator of Salisbury parks. The
greater benefit derived from conventions
of this nature comes from personal contacts
which are made with others engaged in the
common task of furthering the objects of
the Association.

Now, ladies and gentlemen, you don’t
want to hear long speeches. 1 wish to
welcome you again; I declare your Con-
ference open and wish you every success
in your deliberations.

PRESIDENT (Mr. C. R. Hallé, Pieter-
maritzburg):
Your Worship, on behalf of everyone
present 1 wish to thank you very muc
indeed for your very fine opening address.

to visit this beautiful city. At every
previous - Conference in Cape Town we
have enjoyed ourselves immensely. We
T only Tool o5 oo hs & mother iy,
but almost as the grandmother city, and we
find it very difficult to come here and teach
you how to suck eggs.

can nsaure you that we appreciate
evervrhmg that you. have said and thanl
you again for coming here and opening
this Convention personally.

OBITUARY

I have to get on to a more serious note.
Since our last Convention in Pietermaritz-
burg we have lost three of our members,
I have to refer to the passing on of
Mr. D. W. Ritson, late Electrical En-
gineer of Stellenbosch; Messts. G. A.
Stewart and W. Houreld, Associates. To
the memory of these men who have done
their fair share towards the success of our
Association, | would ask you to stand fora
‘minute,

HONORARY MEMBERSHIP:
MR. H. A. EASTMAN

Ladies and Gentlemen: We have another

ceremony to perform and that is to confer

honorary membership of this Association

on one of our members and I am going to

Bradley to propose the

MR. D. A. BRADLEY, Port Elizabeth:

Mr. President, Ladies and Gentlemen:
It is my privilege this morning to_submit
to this Convention the name of Mr. Eastman
to be a to our very valued list of
Honorary Members of this Association.
Mr. Eastman’s work, indeed his great
work on behalf of this Association, could
never be adequntely described by me—it is
so voluminous and of such value that 1
doubt 1f snyone could possibly find words
to suitably express our appreciation of
that wonderful service given through the
years. | understand it is a matter of 30
years since Mr, FEastman first became
associated with this Assncmtxon Althou
this is only our twenty-fifth Convention
Mr. Eastman, of course. was in office
during the years when Conventions were
held at longer intervals, and that is how
it comes about that we have members
who are older in years' service and member-
ship than the actual number of Conventions.
Mr. Eastman’s services, not only to this
Association, but shall I say to the Union of
Sou\:h Africa, stand in a very high order.

Mr. Eastman would rank as the premier
Electrical Engineer of all the Municipal
Undertakings in the Union, and it is, Sir,
with those remarks, whi know are
totally inadequate, that I submit to this
Convention the recommendation from the
Executive that Mr. tman’s name be
added to the list of Honorary Members
of this Association.

It is my pleasure Mr. Eastman, Sir, to
offer you on behalf of the Am)chncn,
our gratitude for work well done, and
with extreme pleasure; we know that after
completing such an arduous and worthy
task throughout the years, you are now
able to go into retirement physically fit
to enjoy every minute that may come to
you.

Your worthy Mayor has just said that
you are a young man. Well, Sir, you look
it, and we do hope and extend to you
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Mrs. Eastman every good wish for all the
success and happiness, particularly heald

This I believe is best achieved by electricity
Undertaki eing owned by municipalities

abounding, in the coming years, and may
they be many in number.

Before I conclude, Sir, I would just like
to.express a word of praise to Mrs. Eastman.
Most of us know that if the lady does
not pull along with you your dificulties
are increased considerably, and Mrs. East-
man has been such a charming lady at
all our Association’s affairs and functions
that it is now my privilege to offer to her
our sincere thanks, and we trust that she,
with her good husband, will enjoy many
many years of happy retirement.

With those remarks, Sir, I now put it
to the Convention that Mr. Eastman’s
name be included in the list of Honorary
Members of this Association.

PRESIDENT (Mr. C. R. Hallé):

1 take it that this is an unopposed motion,
and there is no need for a seconder. I
have great pleasure in declaring Mr.
Eastman an Honorary Member of this
Association, which honour he richly
deserves and we all grant him with our
fullest hearts.

Mr. H. A. EASTMAN, Cape Town:

r Mayor, Mr. President, Mr. Bradley,
Ladies and Gentlemen: I thank you very
sincerely for this very high honour that
you have conferred on me. I appreciate
it very greatly, more greatly than I can
adequately tell you. But I do want you to

w that what I have done—as best
could do it—in the interest of the Associa-
tion, has been done out of a sense of
duty to the Association of which I have
been a member for so long and out of a
sense of duty also to the trust that you
have put in me in electing me to carry out
the work of various offices and functions
at a time when, for various reasons, others
were not available to do it; and also, may
1 add, through my being imbued all the time
with the need, in my opinion, for consumers
of electricity to have always an active
interest in the service on which they are so
dependent for the amenities of civilised
life. 1 think that feeling is shared by other
municipal electrical _engincers, namely,
that if consumers of electricity can exercise
an active interest in_electricity matters it
is all to the good of the Undertaking and
for the service which we render them.

in this country. Municipal Undertakings
took the lead in giving supplies to
individuals and they continue to set the
pace. Indeed, the very large undertakings
came into operation in this country only
for the purpose of supplying power for
mining purposes and heavy industries,
and in the first place except for them there
Were no supplies of electricity other than
those given by the municipalities. Con-
ditions have changed, but we still have as the
fundamental principle of the Constitution
of this Association that the interests of
consumers are best served through munici-
pal ownership of the undertakings which
provide them with the essentials of life.
I commend that thought to you, Mr.
President, and Gentlemen, on my retire-
ment. In conclusion I thank Mr. Bradley
for his kind reference to my wife;
appreciate his remarks very much, and so
oes she.

PRESIDENT (Mr. C. R. Hallé):

Your Worship, Ladies and Gentlemen:
We will now adjourn for tea, and start the
serious business afterwards.

PRESIDENT (Mr. C. R. Hallé):

Ladies and Gentlemen: We will now
proceed with the business. The next item
T4 the Annual Report which I will ask the
Secretary to read.

ANNUAL REPORT

March, 1951.

To the President and Members of the
ssociation.

Gentlemen: 1 have the honour and

pleasure of submitting to you the Annual
Report, together with the Revenue and
Expenditure Account and Balance Sheet.
This report is from the lst September
1949, to the 28th February, 1951, a period
of 18 months, the reason being that the
financial year end was changed from the
end of August to the end of February,
in order that the financial position of the
Association may be presented to Conven-
tions, which usually take place during the
month of May, within a reasonable time
after the closing of the financial year.
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Obituary :

I regret to have to record the passing
on of the following members and the
Chief Inspector of Factories:—

Mr. D. W. Ritson, late Electrical En-
gineer of Stellenbosch, one of the oldest
and most popular members, Mr. H. O.
Smith, late Chief Inspector of Factories
(Engineering) well known to and respected
by all those who came in contact with him
and whom he at all times, during his years of
office, was ready to assist whenever it
was possible for him to do so.

Messrs. G. A. Stewart, and W. Houreld,
Associates, no doubt remembered by
many of the older Engineer Members.

Twenty-Fourth Convention :

The Twenty-Fourth Convention of the
Association was held in Pietermaritzburg
from Tuesday the 9th May, to Friday the
12th May, 1950, inclusive.

The attendance of 263 members, delegates
and visitors was accounted for; this
number was undoubtedly exceeded, but
unfortunately quite a few did not sign
the Attendance Register.

It is opportune at this stage, to express the
appreciation and sincere thanks of the
President, members of the Association,
delegates and visitors who had the privilege
of attending the Convention, to His
Worship the Mayor and the City Council
of Pietermaritzburg for the splendid enter-
tainment and facilities provided and to

ose officials who assisted in making
the business portion of the Convention
an undoubted success and our stay in
Pietermaritzburg most enjoyable, and last
but not least to those. engineering firms

ined us and

“The Engineer in the Office” by Mr. F. G.
McDonald, _Assistant  City Electrical
Engineer and Transport Manager, City
Council of Pietermaritzburg.

“The Use of Cut-Off Lanterns for Street
Lighting” by Mr. G. C. Theron, Electrical
Engineer, Vanderbijl Park.

By the time this report reaches members
and visitors the Proceedings of the Con-
vention will have heen in their hands for
some considerable time. It should therefore
suffice for me to refer to the Proceedings
wherein the discussions which took place
and comments made at the Convention
and communicated, are recorded and reveal
the interest taken in the papers.

1951 Convention :

The Gity Council of Cape Town invited
the Association to hold its next Conven-
tion, the Twenty-Fifth, in Cape Town during
the ‘month of May, 1951, which was
unanimously accepted at the Pietermaritz-
burg Convention in May, 1950.

Membership
The following new members were elected
during the period under review:—
Council. Members:
Bethal _(Transvaal)
(Transvaal).
Engineer Members:
L. Dreyer, Electrical Engincer, Venters-
post.
F. P. W. Hall,
Somerset West.
B. T. Janas, Electrical Engineer, Nigel.
A. F. Tumbull, Electrical Engineer,

and  Venterspost

Electrical Engineer,

10 SO 1
afforded opportunities of visiting their
factories wlsich was acclaimed to be most
interesting and educating.

Papers :

In all four papers were presented:—

“Aspect of the Law Relating to Electricity
as it Affects Local Authorities” by Mr. A. P.
Burger, Legal Assistant to the Town Council
of Springs.
“Automatic Protection of Diesel Power
Plants” by Mr. P. C. Asselbergs, Town and
Electrical ~Engineer, ~Municipality ~of
Barberton.

F.J. Coetzee, Electrical Engineer, Komgha.

1. G. F. Erikson, Electrical Engineer,
Estcourt.

D. S. van der Merwe, Electrical Engineer,

aaff-Reinet.

The comparative figures of membership
for the years 1949 and 1950-51 are as

follows:—
1949 1950-51
Council Members 95 97
Engineer Members
Honorary Members
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Financial :

It is K]:asing to note from the Balance
Sheet that income for the period under
review exceeded expenditure and that the
gtneral financial position of the Association
is sou

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

In conclusion, my thanks are due to the
President and Members of the Executive
Council for the advice, assistance and
courtesy at all times extended to me.

I remain,
Mr. President and Gentlemen,
Yours faithfully,
A. T. Taylor,
Secretary and Treasurer.

PRESIDENT (Mr. C. R. Hallé):

Mr. J. C. FRASER, Johannesburg:

Mr. President: It is my privilege and
honour to second the motion. I have
known Mr. Downey for a number of
years. At one time he was a colleague of
mine in the Electricity Department at
Johannesburg, and later on he decided to
g0 to Springs. Since he has been at
Springs I have taken a very keen interest
in his activities, and apart from the fact
that he will insist on making Johannesburg
a suburb of Springs, he s doing very well
I do not want to sing his praises in regard
to the work he has done for this Associa-
tion. His Worship the Mayor has already
done that this morning, but I want to
assure members that Mr. Downey has
given a great deal of his time to this Associa-
tion and we could do no better than
honour him with the post of President.
I have great plessure in recommending
him to you as your President for the
year 195152,

PRESIDENT (Mr. C. R. Hallé):

Thank you, Mr. Taylor. Gentlem:
you have the Report before you, and the
Balance Sheet. Will somebody move the
acceptance, if there are no comments.

Mr. F. STEVENS, Ladysmith:

1 move :he scceptance of the Report and
Balance S
Mr. E. L. BUCHANAN Louis Trichardt:

I second the motion.

PRESIDENT (Mr. C. R. Hallé):

acceptance of the Report and
Financial Statements has been moved and
seconded. Is that agreed, or are there any
comments?

AGREED.

ELECTION OF PRESIDENT
PRESIDENT (Mr. C. R. Hallé):

Well, Gentlemen, we now come to the
election of officers, and the first office is
that of President and I call for nom‘mmons
for President for the ensuing yeai
Coum:lllor M-]orj W.0. BILLTNGHAM,

lPe
gtut pleasure in proposing as
Prelldmt of this Almcmlon lor the ensuing
year Mr. J. C. Downey, T Electrlcn%
Engineer, Municipality of Spnngs

Gentl Are th nomina-
tions? There being no other nominations,
I declare Mr. Downey of Springs
duly elected as President for the current
year.

Mr. Downey, I have great pleasure in
investing you with the badge of office of
President which you very well deserve and [
wish you all the best for a happy and success-

year.

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

Hall¢, Ladies and Gentlemen: [
apprechre the honour you have conferred
on me this morning in electing me as your
President for the year 1951—52. 1 do not
propose to say much at the moment
because I think you will have had about
enough of me by the time this Convention
is over. I trust you will give me your
support and help, and I will do my best to
carry out the duties of this Association in
the best traditions of the worthy Past
Presidents who have gone before me.
Thank you.

VENUE OF NEXT CONVENTION

We will now proceed with the next
item on the Agenda, gentlemen, Item 5.
“Venue of next Convention”.
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Councillor G. M. NEWMAN, Bulawayo:

Mr. President and Gentlemen: [ would
like to put forward a s esuon (hn[ your
next Convention s}mulgg in the
city of Bulawayo, Snuthcm Rhodesu,
and 1 am authorised by the City Council
to extend that invitation to this Conven-
tion. In doing so I would like to point
out that you will be visiting an area which
to many of you will be new, and you will
be seeing a city the growth of which has
been phenomenal. In the last 18-19 years
we have gmwn from 25,000 of all races to
well over

Now, sir, l do suggest that in addition
to the desire of the City Council of
Bulawayo to afford you their hospitality,
the engineer no less than the councillor
delegates will find much of surpassing
interest in Bulawayo. To mention one
thing only, we have an electrical installa-
tion which, if its growth goes on, bids
aic to become one of the foremost in
Southern Africa. In 25 years we have
jumped from a consumption of less than
1,000,000 units in a year to a consumption
this year of 140,000,000. You will see the
immense amount of construction going
on, and it would be of interest to every-
body. Our plant installed when we took
it over from the concessionaires was 600
kilowatts. As_at present installed and
operated it is 43,500 kilowatts. New plant
is now being installed which will bring
the operation up to 80, ilowatts, and
we have further authority to bring it up to
118,000. I don’t think I need say any more.
1 will say this, that from the Convention’s
point of view there will be something
useful to see.

1 do not nead to enlarge o1

Mr. C. G. DOWNIE, Cape Town:

. President, Ladies and Gentlemen:
e s s sl g s
happen to have been born and brought
up and educated in the country that he is
now serving so well, to propose Mr. A. R.
Sibson, City Electrical Engineer of Bulawayo
as the Vice-President of our Association.
Mr. A. FODEN, East London:

Mr. President, Ladies and Gentlemen:
I have known Mr. Sibson for many years
indeed, and I can assure you that he has
done yeoman service for our Association.
He is one of the backroom boys, but
nevertheless he has done, as I said earlier,
yeoman service, and it gives me very great
pleasure indeed to second the proposition.
PRESIDENT:

Any further nominations, gentlemen?
There being no further nominations, [
declare Mr. Sibson elected Vice-President of
your Association for the year 195152,
Mr. A. R. SIBSON, Bulawayo:

Mr. Downie, Mr. President, Ladies and
Gentlemen: 1 am very deeply concious of
the honour you have done to me this
morning. 1 cannot claim, as my proposer
and seconder have suggested, to have made

ich of a mark as yet in the deliberations

uf your Conferences, but 1 do hope to
have the opportunity of doing so. I
certainly shall do all that I can to further
the interests of the Association during this
ﬁ:ﬂ and I trust that the opportunities will
made available to one who is, perhaps,
somewhat divorced from the matters that
interest many of you, certainly those
involving the laws under which you operate.

hospitality, but merely ask, slr, that (hls
Convention will give us a chance of showing
what we can do.
PRESIDENT:

Thank you, Councillor Newman. I take
it, gentlemen, by your applause, you accept

e invitation of Bulawayo for the 1952
Convention to be held there. Is that
agreed, gentlemen?

AGREED unanimously.

ELECTION OF VICE-PRESIDENT
PRESIDENT:
Now the election of Vice-Presid

the outsider can
see something of the game and now and
then make a few suggestions as to how it
should be played. Thank you, Mr.
President.

ELECTION OF EXECUTIVE COUNCIL
PRESIDENT:

We now come to the election of the
Executive Council. The retiring members
are Messrs. len, Kinsman, Muller,
Fraser, van der Walt and Mr. C. G. Downie,
who was co-opted in place of Mr. Eastman
on his_retirement. We require to elect

eer members, and their councillor
mcmben will then luxomndully become
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For the year
31/8/1950
Audit Fees ... .. Q70
Bank ’ 10 6 3
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Telephone . 918 0
Executive Comittes Expenses
Subscriptions .. 550
Donation—World Power Conference .. 10 0
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For the six
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°
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ended
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members of the executive., I now call for
nominations for the election of six Executive
em|

Mr. C. KINSMAN, Durban:

Mr. President, at this stage might it not
be well that the delegates were notified of
the automatic change in the constitution
of the executive. Now that Mr. Hallé
becomes one of the di ast

Association, as well as large numbers of
other associations, always to be represented
at those meetings, it is gratifying to

that South Africa was represented by Mr.
A. M. Jacobs, Chairman of the South
African National Committee and Chairman

o the Electicty Supply Commission and
y Mr. G. R. D. Harding, Joint General
Manager s Electricity  Supply

presidents, Mr. Foden relinquishes that
position and therefore is eligible for nomina-
tion to the executive.

PRESIDENT:

Yes, that is the position.

The following members were duly pro-
posed and seconded::
Mr. P. L. Vergotti

Mr. L. J. van der \Vslt ngersdorp

Mr. A. Foden, East London

M. J. C. Fraser, Johmnesburg

r. C. Kinsman, Durl

Mr. G. J. Muller, Bloemiunt:m

Mr. J. E. Mitchell, Salisbury

Mr.C G. D Cape Town

Mr. D. J. Hugo, Pretoria

Mr. F. Stevens, Ladysmith.

Ten nominations having been received
for six vacancies, it was necessary for a
ballot to be taken, Messrs. W. H. Milton
and A. C. T. Frantz acting as scrutineers.
PRESIDENT:

‘While the scrutineers are busy, gemle»
men, we can perhaps deal with sub-com:
mittees’ reports and I should like to call
on Mr. Eastman to give his report on
World Power Conference.

WORLD POWER CONFERENCE
Mr. H. A. EASTMAN, Cape Town:

Mr. President and Gentlemen: I do not
think I need read the whole report, but I
would like to refer briefly to its contents.
The meeting held in London was the
first plenary meeting which has been
held- since the end of World War IL
At the meeting it was possible to complete,
as far as possible, a survey of the ener y
resources of the world by means of

papers presented by numerous nuthors
A plenary meeting of this kind, of course,
very naturally becomes a scientific an
technical event of first magnitude and
whilst it is naturally impossible for our

— Ran

Secrcurv of the Sauth African Nnmml
Committee of the World Power Conference,
who not only attended on behalf of the
Committee, but submitted one of the
papers, a paper on the Energy Resources and
their Development in South Africa. The
complete Proceedings of the whole
Conference are printed and published, and
will be available during June or July of this
year to any of our members, and 1 can
thoroughly recommend from what I have
b g AR e C
ferences, that Undertakings obtain those
Proceedings because of their unique interest,

can recommend also the Statistical Year
Book No. 5 of the World Power Con-
ference as being of particular interest in
giving an_authoritaive inventory of the
power resources of the worl

“THd Pancacditin Ahid ilab e Voat Bodi
are obtainable through the Secretary, S.A.
National Committee of the World Power
Conference, P.O. Box 1091, Johannesburg.

I have pleasure in submitting my report,
opics of which have. been’ handed to
delegates attending this Conference.

The fourth Plenary Meeting of the
World Power Conference was held in
London from 10th to 15th July, 1950.
The theme of the Conference was “Energy
Resources and the Production of Power”
and the Enpers reflect faithful adherence
to this sul

It was attended by Mr. A. M. Jacobs
(Chairman) as the official delegate of the
Union Government and the South African
National Committee was represented by
Mr. G. R. D. Harding (Secretary).

The world’s energy resources were dis-
cussed country by country in one group of
papers which give valuable data on the
ﬁrwm day position of fuel resources,

ydro-electric power, etc., and also indicate
new trends in the constant search for
improved economy.
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The following papers were contributed
by South African authors:—

Energy Resources and their Development
in the Union of South Africa (Harding).

Preparation of Coals of High Ash
Content (Meyer).

The Occurence and Exploitation of Oil
Shales in South Africa (Stelling and
Robertson).

Production of Power in the Union of
South Africa (Reay).

ong the papers which dealt with
specialised aspects of energy resources and
power production four were of unique
interest in describing unusual methods of
generating and transmitting energy, namely
wind power, the production of power by
making use of the temperature dtﬁerence
between surface sea water and deep sea
water, underground sources of steam for
the generation of electricity, and progress
in the use of the heat pump.

The Transactions of the Conference
comprising five volumes have been printed

are obtainable through the South
African National Committee.

The Statistical Year Book No. 5 of the
World Power Conference has also just been
issued. This contains an authoritative
collection of data which in effect forms an

world, and so is of particular interest to
those who are interested in the wide aspects
of the production of dlectiity. Copiesare
cbmmble through the S.A. National Com-
mittee al

A Sccm)nnl Meeting of the World Power
Conference was held at Delhi, India,
from 10th to 15th January 1951, on the
the theme “The Utilisation of Energy”
and dealt particularly wi

(i) The use of electricity in agriculture.

(il) The co-ordination of the development

of industries and the development
of power resources.

The fourth Congress of the International

mmission on Large Dams was held at
Delhi at the same time.

These conferences followed the lines of
the Plenary Meeting held in London but
no papers from South Africa were sub-
mitted to nor were they attended
by delegates from this country.

A Statement of Accounts of the S.A.
National Committee of the World Power
Conference for the year ended
December, 1950, is laid upon the table
for the information of members of our
Association.
PRESIDENT:

Thank you, Mr. Eastman.
PRESIDENT:

1 have pleasure in calling on the retiring
President to give his valedictory address.

VALEDICTORY ADDRESS

By

C. R. HALLE, MLEI

City, Hlectrical Engineet spd Transport
Manager, Pietermaritzburg.

ELECTRICITY AN'D ROAD PASSENGER

First of all l must !hznk our Secretary
and the members of the Executive for all
their good work and full support during
my year of office.

As you may know I have been in rather
a unique position in finding myself, at
one and the same time, President of both
the Municipal Electricity Undertakings
and of the Road Passenger Transpore
Undertakings of South Africa.

Today affords an opportunity of ex-
pressing some views on a subject that
really concerns both these bodies, namelv,
the part I feel that electricity should play
in road passenger transport.

During the lives of many of us present

here, we have seen the horse tram re-
placed by the electric tram and then the
electric tram replaced by the motor bus.

Speaking both as an electrical engineer
and a transport manager | am sorry to
see this being taken lying down, so to
speak, by the electrical industry.

In the old days of electric trams, public

passenger transport Undertakings generally
were in a ealthier financial position
than are our bus systems of today—the

big deficits have come with the motor
bus. The failure and replacement of trams
was not because trams proved inadequate,
but because of the growth of other forms
of street traffic.
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Qe finon) Malagabioco Tesdin supect i
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G.G. Rol
Professor W. J. Walker
» Exchange on £18

» Becos of Payments over Recelpen 1930
w Balance as ac 31sc December, 1

€60 0 0
21
#$500
46
1800
19

€13 8 4
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RECEIPTS
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Underakings ot
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Johannesburg, 20th March, 1951.

G. R. D. HARDING,
Secvetary.
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Perhaps the flight from the tram has been
too rapid and too complete—on the Con-
tinent and in America tramway systems
are still used extensively, and are being
developed us light railways, sometimes
over or under the ground to keep them
away from ordinary vehicular traffc

The trolley bus is a compromise; it
keeps the electric virtues of the tram, and
it gains some of the flexi y of the motor
bus in traffic. Outside of the biggest
cities, there has been little enthusiasm
shown for trolley buses, probably because
of the high capital cost of establishing a
toute. Yet in America, the home of the
motor vehicle, more and more cities are
changing over to trolley bus systems,
and for fully built up areas, the trolley
bus may still prove to be the future choice.

For developing towns, and changing
toutes, and the sort of conditions we are
to, more flexibility than is given by the
trolley bus is usually r uireé‘, and it is
just this one feature—flexibility—which
brings that completely independent unit
of transport—the motor bus.

(This same extreme flexibility—the com-
plete independence of each bus—makes a
motor bus fleet the least suitable for
operating a highly co-ordinated service.)

For the sake of this one feature—
flexibility—transport managers have to
use vehicles which are most costly to main-
tain and which depend on imported fuel;
a ey use them along roads where
adequate “home-grown” electric power is
available in cables and overhead wires—
often on both sides of the street. To my

mind this is no compliment to human
ingenuity,
For some time the only solution of the

Problem appeared to lie in the improvement
perfection of the electric battery
Unfortunately this section of
our electrical industry has produced no
major fundamental development for a
very long time, and a battery operated
omnibus does not at present seem likely.
1 think the problem should be tackled on
a new line. [t seems to have been over-
ked that in urban centres electricity
is available at every bus stop, certainly at
every bus shelter. Why is it therefore
necessary that a bus should do 40-50 miles
range on one charge—which is standard

for commercial battery vehicles. Why is a
battery not available to take in sufficient
electrical energy in minutes or fractions
of a minute, to propel an eight to ten ton
vehicle a few hundred yards?

If this problem could be solved the
electric bus would no longer need trolley
wires, or trolley poles. At bus stops and
bus shelters, while it picked up or let down
passengers, the bus would make contact
with O.H. or U.G. brushes and pick up
sufficient energy to get to its next source
of supply.

It is most interesting to note that this
system is today in operation in Switzerland,
but instead of storing electrical energy in
secondary cells, kinetic energy, stored in a
two-ton flywheel which runs in_hydrogen,
is used. Called the gyrobus the vehicle
resembles a trolley bus without booms.
I quote from the London Passenger Trans-
port Journal's 1951 March issue:

“It has a three-phase, asynchronous
motor taking its power from a flywheel
rotating in a horizontal plane. When the
bus stops, a motor directly mounted
on the flywheel accelerates the flywheel to
3,000 r.p.m. causing it to store energy.

e same motor, when disconnected
from the supply system and excited by
condensers, can function as an alternator
and convert kinetic energy of the
flywheel into electrical energy. It is the
fiywheel, therefore, which provides energy
during the journey, while losing speed.

r some time, it must be accelerated
again to 3,000 r.p.m. According to the
length of the journey this takes one to
three minutes and may easily be carried
out at important stops, especially at the

termini. B

“The driver, without leaving his seat,
has only to operate three vanes mounts
on the roof above him which make
contact with the overhanging arm of a
standard placed at the kerbside and
supplying power from the ordinary
mains. On a flat road the energy of the
flywheel can propel the bus about 3}
miles at a time; on hilly routes the
distance is less.

“The bus seats 30 and has room for
20 standing. The top speed is about
32 m.ph. and speed is varied by pole-
changing on the motor and alternator.
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When braking takes place, part of the
energy of movement is recovered by the
ywheel.”

The idea was first tried out on a rail car,
where a longer range was found possible.
There may be other practical methods of
storing the energy required for short
runs—by compressed air or even sprig
pressure—but | am firmly convinced
we electrical engineers are neglecting a
vital phase of city life in letting all fields
2 lurbm transport depend on imported
uel

1 therefore commend this idea o you,
and leave the Presidential Chair with the
hope that some day, in this. electric age,
the term “all electric” wxll “be applied 0
cities and mean what it s

PRESIDENT:
Thank you, Mr. Hallé.

Mr. A. FODEN, East London:

Mr. President, Ladies and Gentlemen:
‘We have, I am sure, listened with interest
to our Past President’s valedictory address.
Mr. Hallé has touched upon that very
controversial subject, public transport,
trams or trolley buses versus internal
combustion engined vehicles. As he states,
he is in the very unique position of con-
trolling as he does the electricity and
transport undertakings and, of course, as
such, he can speak with authority on both
these subjects. I, for one, am a protagonist
of the trolley bus but, in my opinion, the
financial aspect should be seriously con-
sidered. Mr, Hallé says that the flight
from the trams has been too rapid. In a
oung country such as ours, with its
rong distances between residential districts
and its meagre population compared witl
European and Ftinosy populations, I am
of the opinion that the flight to the trams

as too rapid as most transport under-
takings would, I think, not be showing
such large deficits as they do today due to
the heavy capital charges of the obsolete
tramways systems that these undertakings
now have to face. I agree with Mr. Hall¢
that electric trolley buses use the Union's
natural_resources, but the heavy capital
cost of a new trolley bus system for a
'sgusely populated and spreading town

uld be seriously considered. I am of
the opinion that the ideal is a compromise,

namely the trolley buses for the constantly
busy routes and internal combustion engines
acting as feeders from the busy routes to the
outlying districts, until those districts and
routes thereto become more densely
populated. The battery vehicle and the
gyrobus, which Mr. Hallé mentioned, may
posslhly become the solution to the trans-
manager's ancial  anxieties,
panicularly bearing in mind the rapid
growth of the world’s population, the
zoning of industrial areas away from
residential areas as visualised by town
planning legislation and the general  im-
provement in the standard of living.

Let me say at once, Mr. Hallé, that I
join you in hoping that the term electric
age” will, in the not too distant future,
mean what it says and that we w:ll truly see
cities and their inhabitants go “all electric”.

Mr. Hallé, thank you very much indeed
for your iveresing addres tiving s, s i
did, food for thou 5 in not allowing, where
circumstances and conditions permit, any
other form of power to usurp electric power.

Thank you, also, for what you have done
for the Association particularly and for the
excellent work you did during your year
of office, and I trust that you will look
back with many pleasant memories on your
year of occupation of the  presidendal

PRESIDENT:
Thank you, Mr. Foden.

EXECUTIVE MEMBERS

Gentlemen: I have now received the
itk e il e e pleasure in
announcing that the following members
have been elected to the Executive Council
for the year 1951-52.

r. J. L. van der Walt, Mr. A, Foden,
e rae M €, Kinsman, M.
&6 Downie and M. D,

Gentlemen: I would at (hxs stage make it
clear that each of the following towns will
now be represented on the Executive
Council by a Councillor:

Springs, Bulawayo,
London, Johannesburg,
Town and Pretoria.

rsdorp, Em
rban, Cipe
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PRESIDENTIAL ADDRESS
By
J. C. DOWNEY, M.(S.A)LEE.
M.LCert.E.

Electrical Engincer, Town Council, Springs.

Gentlemen: It is now my privilege and
pleasure to deliver my presidential address.

1 am deeply concious of the great honour
you have conferred on me in electing me as
your President for the year 1951-52.

I value this honour as it is the second
occasion on which a tradition has been
broken at a Convention in Cape Town.

e last time me when you elected the
late Mr. Geo. Swingler's assistant to the
presidential c}mr here in 1938. I refer
to our well-known friend and the respected
retired r:hxef of the Cape Town Under-
&l H Eastman.
have bmken ion again in the Mother
City, by eleclmg a President from a potential
one other than from that where the conven-
tion is being held.

Today electricity is taken for granted.
Very few realise it is an industry only
70 years old. Many of us can recall the
time when coal gas was the main source
of illumination and heating; the steam
engine the usual source of power for indus-
trial purposes.

It is not even a lifetime-since electricity

egan to revolutionise industrial pro-
duction. In the home, one plug in the

itchen for an iron or a kettle was then
the peak of luxury. The older engineers
present remember how 35 years ago flat
irons heated over coal fires, paraffin or
primus stoves were in general use. It
VAb' suial whi s she it Sletric
stoves. ay we have them streamline
and automatic.

The old, dark, cramped workshops with
flying belts, countershafts _and hissing
steam engines have g Elecirlcicy hot
modernised the fact

The march of p rogrss has not_given

“( comfort or convenience, it has
Stimulated drlv: to reduce the the consump-
#oni0fmanpower). the:
bnng us ita- end o fuller, and & sounder

my.

ecor

In this country of ours the stage has been
set for the development of its industrial

resources, We have reached a milestone
in our history, in
important the the discovery of gold or
diamonds. The welfare of our State is the
sounder when we produce goods, process
our own raw materials, and when we
can depend less on sources outside Southern
Africa for the simpler needs of our people.
For a long time we shall be dependent
upon imported technical skills and special-

ised plant from the long established
countries oversea. Nevertheless we have
reached a time in our history from which

development will be spectacular.

If you turn to sheet 1, the curve of expan-
sion shown there is one that is now familiar
40 every engineer. Take almost any town;
if the results are plotted, you will notice we
are all reaching the same stage in precisely
the same decade. Provided our way of life
is based upon the expansionist capitalistic
pattern, the sky is the RI 3 e produc-
tion of goods for our people can make our
life fuller and give us ample time for the
enjoyment of its human values. [ use the
words “capitalistic pattern” in the broad
sense of a wider application of the spirit
of free enterprise y groups neither too
This is the time to

. We can
benefit from the experiment of Britain to-
wards a Welfare State and profit by the
observed results of the social adventure
by cumpanng (he tremendous output per
man of the U

You will note from the curve for a
number of towns we have been expanding
the sales of electricity steadily at a com-
pounding rate. The onset of an industrial
revolution is apparent in the steep me of

e dem: for electricity, which tod:
has become s obvous bue s 10 rained
engineers for the past 10 ye

for many years, the
production of elecmclty has been vested
in public i I exclude the case of
the old Victoria Falls and Transvaal Power
Company Ltd. The charter of the industry
is the Electricity Act.

The time, however, is overdue for a
review of our legislation. It is important
also to overhaul our ideas on our means
roduction.  You engineers are familiar
the planning of yuur Tesources to meet
future der ur training and experi-
ence will have uught you also the impera-
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tive need for interim measures to maintain
output at the highest possible level while
the major plans mature. Too many of
us slavishly follow the lines of the future
forgetting we have to exist in an everyday
world. The cost of interim measures are
not really wasted. Our training and our
way of life as engineers immersed in the
future make introspective persons the
more so. We are by nature introverts, and
with the years become more so. We must
try to be realists and include in our planning
a regard for immediate needs. advice
to you planners is to remember that the
mistakes of every generation are the price
we pay for progress. You get nothing
unless you pay for it. So from Each mistake
we profit and proceed.

Do not develop a fear complex about
mistakes till it dominates your outlook and
delays your planning. A dynamic economy
makes mistakes, They are inevitable but
it also gets things done. In all it is better to
make a wrong decision in good faith than
no decision at all.

I know most of us get to thinking we
know what a Welfare State looks like;
what is good for the people we serve. Do
we? Let us rather match our plans with
practical considerations.  Generally the
task of a Municipal Engineer fully occupies
his hours and those of his staff meeting day
to day demands. Don’t overlook these
when you sit down to plan the next 20 years,
Bl o s s tworesdtii
suggest you consider:—

Ea) The people.

b) The means at your disposal.

() The nature of planning.

(d) The training grounds.

() The maintenance of our means of

production.

(f) The satisfying of the demand.

My time is too short to mention more
than one or two aspects of each.

The f our State in the long run
depends on the people. We must take
into account the resources in manpower
at our dksposxl I( is also of no use con-
centrating all the men in one cog of a
vast industry. If fm example you follow the
lines of the City of Birmingham, and select
skilled apprentices on the recommenda-
tions in its report upon the research under-
taken in that city, you will get the best
of the youth available. But what of the
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contractors and _manufacturers?  Who
SOREEERC S S gl o part
of the burden and give full employment?
And in our large State organisations do we
develop people with the right to think.
Even the master States run by supermen
must depend, if they are to progress, upon
slaves who are allowed to think. Nature
in her perverse moods, produces a genius
he:i and there, These are the tools you
need.

Social tensions and disharmonies are
develo when your master planners
6o kel b el oiens people
they serve.

‘When fvou build up a huge State or a
Municipal organisation, remember it is
also necessary to permit your staff to differ
from you, or from the organisation’s
views, if progress is to be maintained.
In fact the development of Municipal
enterprise only lightly reined by the central
government adds o the prospects of
success. Shackled public utilities can be
more prone to staleness than the most
powerful monopoly. The development of
electricity in this country owes a lot to
the spirit of keen rivalry, which might
have existed between the late John Roberts

and George Swingler,

The freedom to develop upon different
lines unfettered by a central planning
bureau must be maintained whilst retaining

all the advantages of a planning council
and guidance from it. We are a free pebple.
and engineers, like members of othes

Secfbssions who hiave Drogessive ideas, ate
not usually types who subscribe easily to
centralised direction of thought or execu-
tive action. As the greatest proportion of
production is by the mass of the people,
it is necessary to weld them into the same

pattern as the system of which they are a
part, nnd apply the same principles to rheu'

‘e have a “capitalistic system”
whxch for all its faults has worked. To
step up production, should we not
encourage our labour force to pull in the
same direction? [ believe we must be
progressive and re-design a system which
will provide an dncentive to every worker
to produce more in a shorter time. Every
worker, not merely the owners of the
means of production, must be made to feel
part of the system. I believe this can be
done even in a Welfare State,
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you plan to meet the needs,
present or future, you must marshal the
Tesources at your disposal.  In. the older
countries in comparison with ours, greater
use for example is made of contractors
carry out major projects. In South
Afm:n we now manufacture where once
we imForled many goods. So too, it i
ten economic to set up nrgﬂmsauor\s
to do, say cable laying, excavations, architec-
tural designs, etc. Don’t just build up your
organisation for the sake of the power rhat
Pproceeds from it. beheve it has becoms
economic for contl‘suurs ur;.smsanons,
with the special tools and equipment
necessary, to go from town to tOWN carrying
out reconstruction and development
schemes in a much shorter time, and at a
con lower than we can do it by building
personnel.  For instance,
denr duphcsre the purchase of a- 10-ton
tractor trailer if the cartage contractor in
town has one. You won’t use it often.
He does. If someone is in a better position
equlp~

of your own organisations.
By dmng this you will be taking full ad-
vantage of the means at your disposal.
Planning ahead is naturally bound up with
assumptions and decisions on world and
ternal trade over which we have no
control. It requires not merely foresight,
ut insight into the daily tasks if planning is
“’ translated into executive action. Plans
t be agreed upon. They must give a
Pﬂmm that is flexible and l:ave discretion
'°ﬂ(h= persons entrusted with day to day
act

-
ecision. No positive (hmkx
hhﬂe lnd:clxk)n is encourage
Are we not being misled into an erwr
When we condemn tried ec:

our
System because of its minor dcfec;si Do

Bnd action

not let-us throw overboard a system with
roots in nature's evolunonary plm. e
laws of chance may
i sk i ot fe s e Uivecaed
Planning on a vast scale does seem to
restrict our freedom, and does seem to bring
in its train cuts and rationing because we
lose our perspectve. To make it succeed
mean sacrificing 0wt esentil
Fretion:

P R i o0 s
our disposal we have a limited reservoir.
Engineering is running short of manpower.
re our training grounds adequate? 1 do
not believe we take our share in leading
the country or in advising our educational-
ists. There is in my opinion inadequate
liaison between educationalists and those
in charge of the fields in which the trainees
ultimately carn a living. Have we ever, as a
body, been asked to subimic our necds for

in
ercing Migher! ot tebhuicalveuimtiog 1
Have we ever made forccasts of our needs?
0 we exert any influence upon the
universities
For example, desirable as high standards
might be, is it sound to make the standard
of the entrance examinatlon 30 high or the

first year papers that large numbers
of potensial cpincets. fal b ke
dritt nto something exsy? Do wenottoday

men not necessnnly qualified to be
mp executives? The technical resources
of this country [ muin_(.'lin are totally
inadequate for
the future with its developing industrial
chunic!er. e c march ol y as fast as
ou mem| T e know,
mumclpalmes are ﬁndmg it dlﬂicult to
obtain engineers with a certificate of
competency and municipal experience, and
is not the only reason for the state
of affairs.

it not time we had special courses for
engineering diplomas, something between
a university degree and the tzchnh:ul

college certificates? There again do
go the right way to develop our youth
The civil engineer profession is much older
and I believe much wiser. Every civil man
ets, 1 believe, a much sounder training.
rves as a resident engineer on con-
struction and gets a practical background
for municipal wark Our graduates go to
the manufacturing works, but the everyday
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application of their theoretical ~training
to meet our needs is neglected. Should
we not consider much more important
than we do, the need for detailed super-
vision of our by

loan charges on the capital costs of tarred
roads. Large desirable plans of expanding
our industry with super stations and
national grids may be wise, but the capital

a young engineer? We underrate 1k
importance of our LV distribution net-
work, of the pole lines, of the services
and leave it to the artisan. [ believe
our status is low because we ourselves
regard with no pride the details of our
everyday jobs. We have not built up a
high enough standard and we do not take
sufficient pride in everything we do. Might
1 suggest as an association we take more
interest in the training groun This
applies to our artisans and our plant
gperstors  no less than the engineers.
A aphazard method of training
hmv operators can scarcely be
lmngmcs We waste years training cable
jointers. Could we not in collaboration
with the engineering unions speed up our
technical training -by setting aside bench
training of young cable jointers, linesmen,
etc? Today experience is often gained at
the expense of the employer long after
training should have been complete

In maintaining our plants and our net-
works, do we put sufficient thought to
their needs? Most municipalities do so
much construction work, carry out the
extensions departmentally, and generally
utlliss the &vaiable manpower to an extent
which precludes attention to our domestic
needs. y 1 suggest you think big.
Put out work to private enterprise and
encourage its development so that you can
look after the day to day problems of the
town. The curve of expansion is likely to
be steep from now on and ve few of
us can overtake the expansion and main-
tain the welfare of our concerns. The
sources of manpower are going to be
increasingly inadequate for years.

To satisfy the demand on our resources
we should know what the future wi
require, and how our plans are affected by
world conditions. Our future has to be
integrated with a similar plcmre of develop-
ment over the whole worl Desirable
major plans may be delaycd We must
be content with much compromise. For
example, tarred roads over the whole
country-side would be most desirable, and
probably the maintenance of gravelled
roads in many cases far exceeds the annual

.in this country to work together.

ust allow parallel develop-
ment of other activities too, water, trans-
port, etc. We cannot have all the capital
available.  The productive capacity of the
world is limited, and if we increase it for
goods of a permanent nature we have
less to spend on current consumption,
To the planners of the future, I woul

say pay heed to my needs. Future genera-
tions may benefit by our sacrifices but not
if we make a series of major mistakes.
1 also wzm a pleasant life, not all the things
1like, but some of them. 1 am not prepared
to subscribe to guesses of future generations,
likes and sacrifice present enjoyment to
satisfy these plans, So interim measures
may still be necessary if we are to meet the
demand. cannot turn the world
upside down overnight. The steady and
wise development of our capital resources
ls much sounder than a revolution of
ideas. Our objective must be to satisfy

the demand by an integrated plan that will
involve both interim and long-term
Ranoning is a confession of
our failure to do so.

In conclusion 1 should like to express
a personal view. I believe we have failed
On the
one hand we have the E.S.C. working to
its plans. May I say, sometimes without
the goodwill of a sufficient number of
municipalities and not because we are
opposed to each other’s plans. As an
Association we are in the dark. We are not
represented on the Commission. In many
cases we are large users with no say in
things affecting our welfare. I believe the
National Joint Bosrd proposed in 1944
might have helped. 1believe the task before
the country needs the united efforts of all
who serve the cause of our industry. Our
help is also necessary, not just for the
immediate programme, but for all time.
In many cases the municipalities are in

opposition to the E.S.Cs plans, most
ﬁrobably in ignorance. It is a pity thls

k of co-operation should exist.
lead cannot come from us.

Finally because we have reached the
present stage in the development of the
country, I think we should be constantly
critical of every angle of our huge industry.



ELECTRICAL EQUIPMENT

of Proved Quality and Performance

EHT. and LT. Switchboards in cubicle type, iron-
4"0 clad and flat back designs up to 11 kV. Transmis-
sion line insulators and hardware.

LT, airbreck industriol and flameproof switch-
boards, contactors and motor control pillars.

1,73 LT melal-clad air circuit breakers, plugs and
sockets and motor controllers,
EHT. indoor and outdoor switchgear in low oil
@ content and air-break types up to 3,500 MVA af
220 kV.

wElR Panel mounting and portable ammeters and volt- |
meters,

WESTOLITE Insulation board, tapes, cloths, etc.
YORKSHIRE Power transformers in sizes up to 45000kVA at
132,000 volts

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

ENGINEERING LIMITED |

1 VILLAGE ROAD SELBY JOHANNESBURG
Phone 343151 Tel. Address: “Afrflec" P.0. Box 4554

Agents in Port Elizabeth, Cape Town, Durban & Bloemfontein :
AFRICAN ELECTRIC LIMITED




THE MARK OF W/

COVERING OUR P.V.C. CABLES FOR HOUSE SERVICE
CONNECTION AND HOUSE WIRING

= We Also Manuf, ~N
SWITCH BOARD WIRING
BELL WIRES

BLASTING WIRES

METAL BRAIDED WIRES
V.LR. CABLES

COTTON COVERED WIRES
COTTON BRAIDED FLEXES
AERIAL WIRES

L ;

SE AT R SRR ok

AUTOMOTIVE WIRES

and the famous

AYCLIFFE POWER TAPE

AYCLIFFE INDUSTRIES LIMITED

EDENVALE TRANSVAAL
Box 5244  Tel. Add.: “Aycliffe” Johannesburg  Phone 53-1318
MANUFACTURERS OF ELECTRIC WIRES AND CABLES




SUPPLIERS to the WORLD

Telecommunication

for all

Telephone Systems and equipment for

Networks of any size
Automatic telephone equipment for main and
satellite exchanges.
Director systems for metropolitan areas.
Type 2027 automatic telephone equipment.
‘Time metering equipment.
Rural automatic chhdnlpi

Semi-automatic exchany
Automatic and uulumnnwl trunk u:hanmx
Calling line identification equipment.
Manual exchanges
Private automatic exchang
Private automatic and manunl branch exchanges.
Pmn hulu\n lelcyhcnn systems.
iments and accessories.
Swnchbmrd Iamps (Hwnc Lid.).
resistors.

it
Smsnallmg Equipment for Telephone

VE. Systems of signling and dialling using
~ code

ing equipment.
50.¢/s dialling equioment.

Radio and T

products

Telegraph transmission equipment: Electronic
teleprinter regenerative repeaters, electronic tele-
printer transmitter distributors, teleprinter tape
readers.

Single, 3, 4 and 12 channel carrier telephone
systems for overhead wires or underground cables.
4, 6 and 8 channel carrier telegraph systems and
6, 12, 18 and 24 channel V.F. telegraph systems.
Speech inverter and Secraphone equipment.
Toanaision esing equprent

Loading c¢

Electronic valves including military types (Hivac

1d.).
vk ani o ebssies:
Cold cathode tubes.

Remote Control Systems
Systems of remote selection and control with
indication and telemetering equipment for the
following :—

Electricity distribution nc(workl,

Gas distribution networ

Oil distribution networks.

Electric railway, tram and trolley-bus trans-

port undertakings.

Power line camcr telephone and signalling

uipment,
Rythmatic"
b

V.H.F. multichannel radio telephone equipment.

VALF. fred and mobile, single and multiple
hannel equipment.

Radio. (eegraph cquipment:

keying units and receiving termin

Dual diversity combining unit Tor onjoff keying.

‘Wide band aerial maiching units.

sy shift

ripple_control systems for st

Special

vehicle-actuated street _traffic
signals for simple and complex intersections;
interlinked systems.

AUTOMATIC TELEPHONES (SOUTH AFRICA) LTD.

KELVIN HOUSE, HOLLARD &
AL e Ry S

musmu STREETS. JOHANN
Atk (RO: Box 0

X s647 Teirhone 35911

e PO tlow

Assoclted Disibutos Jori— AUTOMATIC, TELEPHONE & ELECTRIC CO. 11D, London and Liverpoo, u.....
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ALLIS-CHALMERS

WORLD'S LARGEST LINE OF MAJOR s
INDUSTRIAL EQUIPMENT

STEAM TURBINES OF
PROVED EFFICIENCY

For over 40 years, Allis-Chalmers steam turbines have
had @ reputation for outstanding reliability, elhcmnc'y
operating costs. Constant r
ny new and improved featu
By oo dow 08 o
durable_allo; Chrome Molybdenum stesl casings
that solve many problems encountered  in. modern

high-temperature operation. Complete turbine-gene
sator installations can be supplied, individually
engineered to give maximum efficiency with your
particular steam plart

Consult us on Electrical Machinery: As representatives for Allis-Chalmers
Steam Turbine Generating Equipment, we can supply complete information
to help you with your power problems

SAFE CONTROL OF
ELECTRIC POWER

Metal-clad switchgear using Allis-Chalmers equipment
is widely known for its sturdy construction, ease of
inspection and maintenance, and safety for the
operator. Complete units can be supplied to meet
every requirement. Allis-Chalmers introduced meta
clad . switchgear into the western hemisphere—
backs this equipment with 22 years of engineering
experience.

Consult us for all Electrical Equipment: We represent the complete Allis-
Chalmers electrical line—can supply your needs for motors, control, trans-
formers, rectifiers, motor-generators, induction, arc-welding equipment

BARTLES

| ) BARTLE - COMPARY

190/5 MARSHALL STREET, JOHANNESBURG Phone 22-8955
= DURBAN. CAPE TOWN. PORT ELIZABETH, PIETERMARITZBUNG, NIMBERLEY
BARTLES (RHOD.) LTD.. at BULAWAYO, SALISBURY, N'DOLA
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Criticism by itself is not enough. We must
analyse and then set about the job with a
will, building it so that we can be proud of
every brick we lay, not just those on the
surface of the organisation. Don’t let us
become self satisfied and content. A system
that is content is what we would call in
equilibrium. There is no call for such a
system to progress. Change and develop-
ment stem from dissatisfaction and mistakes
as well as natural causes.

In accepting the honour, T have set myself
the task of endeavouring with the help of
the Association and your executive to find
answers to the questions I have raised.

efore one can synthesise one must analyse.
When we have analysed the problems we
can perhaps prepare a thesis and a pro-
Eﬂmme, neither of which may be perfect

ut which will serve as a basis from which
we will gather experience and profit as we
£0. With your co-operation and criticism
I hope we will reach out to greater things.

Mr. A. R. SIBSON, Bulawayo:

M. President: I have felt for some years

that by virtue of his training, experience
and general manner of his life, the engineer
is one of those members of the community
best fitted to analyse social and sometimes
perhaps political problems. We have
eard in your address this morning, sir,
a very fine example of the approach to
such problems that is possible when it is
made by an engineering mind.

There is not time now, Mr. President,
t0 say all the things that I would like to have
said about your very fine address, but 1
do suggest, gentlemen, that our President

s given us a clarion call to interest our-
selves in those things upon which the
manner of our life depends, and to apply
our training and our understanding of
problems in the way he has suggested to the
betterment of mankind.

. Mr. President, on behalf of the Associa-
tion 1 wish to congratulate you both on
your appointment to_the high office that
¥ou now hold and for the very stirring
address that you have just given to us.

PRESIDENT:

Gentlemen, kindly note that we have to
assemble for the group photograph at 4 p.m.
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Convention adjourned and resumed at
2.30 p.m.

IMPORT CONTROL
PRESIDENT:

I will now ask Mr. Fraser to deal with
Item 7, “Import Control.”

Mr. J. C. FRASER, Johannesburg:

Mr. President and Gentlemen: There is
very little to report, on the question of
import control. AS you all remember
last year a committee was formed on which
our President, Mr. Downey, Mr. Hugo and
myself were elcted as your representatives.
We had two or three meetings last year
which I reported on at the last Convention.
This year, there have been no meetings;
it appears that there has been no necessity
for one. One or two little items haye
trickled through to me from outlying
districts which 1 managed to satisfactorily
fix up with the Controller over the tele-
phone. Other than that I have nothing to
report.

PRESIDENT:

ank you, Mr. Fraser. While Mr.
Fraser is here I will ask him to deal with
Item 7 (ii)v:‘EIectrica] ‘Wiremen's Registra-
tion .

ELECTRICAL WIREMEN'S
REGISTRATION BOARD
Mr. J. C. FRASER, Johannesburg:

Mr. President and Gentlemen: 1 have
pleasure in presenting a brief review of the
activities of the Wiremen's Registration
Board for the year 1950.

1. Personnel of the Board

During the year the Board sustained
grievous losses owing to the death of:—

Mr. H. O. Smith, Chief Inspector of
Factories (Chairman) and Mr. J. C. Calder,
representative of the South African
Electrical Workers’ Union.

The vacancies were filled by the appoint-
ment of Mr. R. N. F. Smit—Chief Inspector
of Factories (Chairman—vice the late Mr.
Smith) and Mr. A. Elisio (South African
Electrical W orkers' Union—vice the late
Mr. J. C. Calder).

The following personnel constituted the
Board as at Ist January, 1951:—

Mr. R. N. F. Smit—Chief Inspector of
Factories —Chairman.
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Mr. P. Sommerville. (Representative of
the Labour Department on Administrative
Matters.)

The attached Tables II and MI reflect
details of the position. e figures for
the current year include candidates accepted
for the uring previous years

Mr. J. C. (The
Municipal Elccmcxry Undem\kmgs oo
Africa and Rhodesia.)
Mr. H. R. Townsend. (The National
Federation of Building Trade
South Africa; The Federated Chamber n;
an,

but who had not been successful. The
Board considered that, although the number
of candidates for examination had lessened,
the position did not warrant any departurc
from che examination schedule which
coped with all aspirant

ectrical
Allied lndustnes Association.)

A. Elisio. (The South African
Elecmcal ‘Workers' Association.)

No representative has been appointed by
the following bo:hu to fill the position
vacated by Mr. D. W. Harvey:—

The Amalgimated Eogineering Uion.
The Buildmg Workers Industrial Union,
The Western Province B\uIdmg, Electrical

and Allied Trades Uni

In passing reference shou]d be made to
the death during the year of Mr. H. Gosse a
foundation member of the Board and who
retired therefrom in 1948.

Messrs.  Smith, Calder and Gosse
rendered valuable services to the Board and
their passing is regretted.

2. Meetings of the Board

During the year 1950 the Board held
12 ordinary meetings and the Examinations
Sub-Committee met on 11 occasions.

3. Applications for Registration

During the year 1950, 460 applications
for registration were received; of these
338 were accepted for examinations and
122 were refused owing to inadequate
dquumenmry evndznce of experience in

3 erous  inquiries were
n]so received from intending applicants.

The slight decrease in the number of
applications for registration is no doubt due
to the partial cessation of immigration and
the fact that most of the ex-soldiers had
complied with the requirements of the Act.
4. Exlmllullnna

g the year under review the Board
held 3 whitter and 9 practical examinations;
557 candidates written
examinations whilst 393 were present at the
practical examinations. A mul of 1,246
notifications were sent o

Shndilates AHRFgRY Grbpest

5. C.O.T.T. Trainees

The Board approved eight applications
for the examination arranged under the
C.O.T.T. Scheme. This decreased number
of candidates is attributed to the fact that
most of the pupils are now being indentured
under the Apprenticeship Act and others,
through efflux of time are no longer eligible
for this examination.

6. Determination of Areas
The magisterial districts of Kimberley,
Witbank, Bronkhorstspruit, Uitenhage,
Bellville, Somerset West, Oudtshoorn and
Kokstad were determined during the year as
areas in which Sections 19 and 20 of the
Act would be applicable. Notices of the
Minister’s intention to determine the
magisterial districts of Newcastle, Kroon-
and Hermanus were published in the
Government Gazette.

7. Prosecutions

It was reported to the Department during
the course of the year that the number of
registered wiremen then available in deter-
mined areas was sufficiently adequate to
warrant the stricter enforcement of the

ct. It was consequently decided to
solicit the co-operation of electricity supply
undertakings, employers associations and
trade unions with this object in view. As
a result six persons were prosecuted during
the year and reports yere received of 23

¥

8. Conclusion

The thanks of the Board are due to the

examiners for the manner in which they

have performed their onerous duties. The

nominal fees paid to these gentlemen are

insufficient recompensc for the zcal and
wi

ut i
with the written examinations xnd 477 for
the practical.

Gut.thus’ enabling the Board to iy
in a proper manner.
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HEDULE 1
PARTICULARS OF APPLICATIONS RECEIVED
Particulars 1940 1941 | 1942] 1943 1944 | 1945 | 1946 | 1947 1948 [ 1949] 1950 | Toral
Nomber of applications for|. 5
Registration. 2668] 172 | 120 | 281 | 299 | 444 | 721 | 625 | 730 | 569 | 460 | 7089
Number of applicants registered. | 725 | 780 | 193 [ 178 | 208 | 218 | 350 501 | 418 | 572 | 433 | 4576
Number of applicanes accepred
for examination. 127 | 282 | 148 | 182 [ 159 | 179 | 418 | 603 | 634 | 503 | 338 | 3573
Number of applications refused.* | 92| 91 | 108 54| 55| 57| 93| 78| 62| 39 Ill 7“
[ *This number includes imporperly mmplmd applications as well as
the applicacions refased by the Bo

SCHEDULE 11
SECTION A: WRITTEN EXAMINATION
(PARTS 1 & 1D
Particulars 1941]1942] 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 19491 1950| Total
Number of examinacions held: P T [ B (79 ) O ) )
Number of candidates who sac for
exan tion. 93 | 164 | 247 | 296 | 332 | 512 | 639 | 819 | 920 | 557 | 4579
Nunier of andidates who prved
and 11 19] 65 68 | 96 | 101 [185 106 | 132 | 144 [ 91 | 1007
Number of candidates who passed
Part I only. 6| 48] 45 m 14| 135 | 213 | 222 | 139 | 135 | 1034
Number of candidates who passed
Part I only. 6| 43| 62 47 28 59 35| 144 | 83 k3 579
SCHEDULE 111
SECTION B: PRACTICAL EXAMINATION
Particulars 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | Total
| Number of Examinations held- 8 [ Y ESOP N MR R I R W5
Number of candidates who sat for
esamination: so| 73| 10| uss| 249 362 [ 249 40| 303 | 2124
Number of candidntes who passed. | 49 [ 67| 123 | 145 | 2291 209 [ 227| 31| 347 | 1866

23rd April, 1951.
EGa
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Thanks are also due to the clerical
division of the Department for their
wholehearted support—another important
factor in enabling the Board to perform the
duties prescribed in the Act.

Finally, may I express my appreciation
to the Chairman of the Board for furnishing
the facts upon which it has been possible to
frame this report.

PRESIDENT:

Gentlemen, you have heard Mr. Fraser's
excellent report on the Electrical Wiremen's
Registration Board. As Mr. Smit, Chief
Inspector of Factories is here, perhaps he
would like to add a few words to what
Mr. Fraser has already said.

Any discussion on this report, gentlemen?
Mr. C. KINSMAN, Durban:

Mr. President, I think it would be fitting
for me to express, as I am sure I can con-
fidently do, the thanks of our members for
the wonderful work Mr. Fraser has done
and continues to do on this Board.

Mr. J. L. VAN DER WALT, Krugersdorp:

May I ask Mr. Fraser whether the Board
has considered the question of allowing
final year apprentices doing work on their
own without supervision. This request has
come from various contractors and in my
area I am continually being requested to
permit fifth year apprentices to do work
without supervision.

Mr. J. C. FRASER, Johannesburg:

Mr. President and Gentlemen: This
question has been before the Wiring
Registration Board on one or two occasions

or discussion. The Board’s attitude is that
contractors must comply with the Act. If
my memory serves me correctly there is no
provision in the Act for a fifth year appren-
tice to undertake work entirely on his own.

e must be under the constant super-
vision of a licensed wireman.

It is largely a question of the interpreta-
tion of the words ““constant supervision”.
If by agreement between supply authorities

electrical contractors a common-
sense attitude of the interpretation of the
Act can prevail, it may not necessary
for the licensed electrician to continually
stand over the fifth year apprentice whilst
he is doing his work, provided the licensed
electrician was within a reasonable distance

for the fifth year apprentice to get whatever
advice he may require and that his work is
finally checked by the licensed wireman,
such arrangements may be able to prevail
until such time as the Act has been amended.

PRESIDENT:
Thank you, Mr. Fraser,

S.A. BUREAU OF STANDARDS
SAFETY CODES AND OTHER
COMMITTEES
I will now call on Mr. van der Walt to
ive us his report on the S.A. Bureau of
Standards—Safety Codes and other Com-

mittees.

Mr. J. L. VAN DER WALT, Krugersdorp:

Mr. President, Ladies and Gentlemen:
In submitting my report regarding the
activities of the above organisation, allow
me to give a short outline of the organisa-
tion and procedure. I would refer you to the
establishment chart attached, reproduced
from the Fifth Annual report of the
Standards Council.

The Electrical Engineering Division, in
which your Association is interested, is
subdivided fnto the follawing grovers.
1. General Electrical Engineering

This section is mainly concerned with the
testing of electrical equipment at the request
of th manufacturers and consumers,
such as cables, insulators, insulating
materials, motors, switchgear and circuit
breakers.

2. Electrical Appliances Section

This section deals with the testing of
heating and cooking appliances, such as,
water heaters, stoves and hotplates an
portable heating appliances.
accessories and installation material, such
as switches, plugs, lampholders, insulated
wires and flexible cords and motor driven
appliances,

3. Battery Testing Section
4. Meter Testing Section

Your Association has been represented
on all activities of the above four sections,
wheneyer new specifications had to
drafted.

Basically there are two types of specifica-
tions, namely, safety and quality. Safety
specifications are to become compulsory.
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Quality specifications will not be com-
pulsory, but manufacturers will be entitled
o appl y for the S.A.B.S. mark.

An_ Electrical Equipment Specification
Co-ordinating Committee has been estab-
lished, its function being to screen and
co-ordinate the work done by Electrical
Equipment Technical Committees and to
make recommendations to the Standards
Council regarding the approval of electrical
specifications.

The procedure in drawing up a new
specification is as follows:—
1. Application is made to the Standards

2. If warranted, the Standards Council
instructs the South African Bureau of
Standards to proceed.

3. The Bureau of Standards invites in-
terested bodies, manufacturers and
consumers, to form a Technical Com-
mittee,

4. This committee draws up a draft
specification.

5. The draft specification is circulated for
comment.  Copies are sent to all
interested parties in South Africa and
t0 32 standards organisations abroad.

6. After the comment period, the

Technical Committee reviews the

specification in the light of the com-

ments received, and submits the
amended draft to the Electrical Equip-

m;m Specifications Co-ordinating Com-

mittee,

The Electrical Equipment Specifications

o-ordinating Committee in consulta-
tion with (e Tehnical Committce,
tlEpmveg of the draft, and submits
e draft to the Standards Council
for approval and publication.

=2

ecifications and codes of practice
pubu.hed at date of our previous Conven-
tion (May, 1950) are as follows:
2—1947 B. Storage Batteries for use in
Motor Vehicles.
SV. 103—1949. Electric Radiators (safety.)
SV. 105—1949. Fixed Electric Water
Heaters (safety).
03—1947 B. Protection of Buildings from
Lightning (Under Review).

The following specifications have been
published during the ensuing year:—

RQuality Specifications:

56—1949. Tungsten Filament General
Service Electric Lamps.
97—1950. Paper lnsuhmd Electric Cables
for General Py
98—1950. Papcr lnsulated El:crnc Cables
r Heavy Duty
150—1950. Pnlyvmyl-chlond: @.v.C)
Insulated Electrical Conduc-
tors.
151—1950. Fixed Electm: Storage Water
Heater:
153—1950. Elec:nc Stoves and hotplates.
154—1950. Electric Cooking Plates.
Safety Specifications:
SV. 101—1949. Manually Dpera(&d Air-

break Switches.

Portable Elccmc Immer-
sion Heat

SV. 102—1948.

SV. 103—1949. Electric Rnthamrs.

SV. 105—1949. Fixed Electric Water
Heaters,

SV. 108—1950. Domestic Electric Wash-
ing Machines.

SV. 109—1950.  Plugs, Socket Outlets and
Socket Outlet Adaptors.

SV. 111—1949. R:placemem Type Heat-
ing Units.

SV. 112—1950. Elecmc Hand Lamps.

SV. 115—1950.  Electric Soldering Irons.

SV. 117—1950. Electric Stoves and Hot
Plates. -

SV. 123—1950. Portable Electric Reading
Lamps.

Codes of Practice:

01—1948. Electricity Meter Testing Code.

In Course of Publication: .

Safety:

SV. 100—1949. Gzncral Requirements for

lectrical Materials and

F.qulpmen

SV. 104—1949. Flexible Cords.

SV. 106—1948. Single Core Rubb:r In-
sulated Cables.
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SV. 107—1950. Portable  Electric  Ap-
pliances  for  Heating
Liquids.

SV. 113—1950. Electric Toasters.

SV. 114—1950. Electric Hand Irons.

SV. 118—1950. Small Extra Low Voltage
Transformers.

SV. 119—1950.  Lampholders and Bayonet

Lampholder Adaptors.
Apparatus Connectors.

SV. 121—1950.

Quality:

157—1950. Electric Toasters.

1581950, Portable Electrical Appliances
for Heating Liquids.

159—1950.  Electric Irons.

160—1950, Electric Air Heaters and
Radiators.

Under Review following comment:
d Electronic App:

amueily. Operated. :Enclosed Tyge. Air

s e,

Miniature Circuit Breakers for Lighting

Heating and Domestic Installations (quality).

Miniature Circuit Breakers for Protection of

Electric Motors (quality).

Porcelain Insulators and Bushings (quality).

Screwed Steel Condult and Fittings for

Electrical Wiring (qual

Wall and Appliance e aaes)

Issued for Comment:
Flameproof ~Enclosures for

Electrical

atus.
Protection of Electrical Insulating Materials
against Fungus.
New Specifications Being Drafted:
Rubber Insulated Cnbles (qunlin/).
Electric Momxs (quali
Fuses (quali
Insulating Tapes (quali
Fractional Horse Pow:r Momrs (safets 2'
Motor Driven Electrical Appliances (safety).
Lightning Arrestors (qua lry)
Eléctric Fleating Pads (safecy
Protection of Electrical [mulaung Materials
inst Fungus.
uzl and Socket Outlet Adaptors (quality).
losion Hazards in Operating Theatres
5 Anaesthetic Rooms.
in Electrical Engineeri

and Standardisation of Electric and
Magnetic Magnitudes and Units.

During the year under review, 12 new
committees were constituted to prepare
specifications of an interest to your Associa-
tion, Your Association, as one of the
largest groups of consumers, were repre-
sented on each of these committees.

It is evident from the above that the
Electrical Division has covered a tre-
mendous amount of work during the year
under review.

As reported by my predecessor, Mr. J. C.
Downey, it is the intention of the ‘Standards
Council to recommend to the Minister of
Economic Affairs, to promulgate practically
all safety specifications. The effect of this
promulgation will be, that articles not com-
plying with these safety specifications will
Ror e pemmitted. to be. sold:  This is
considered necessary due to appliances,
which lack basic requirements, being manu-
factured in this country, with the result that
users are exposed to dangers.

The Elcctncnl Equipment Specifications
Co- ommittee therefore con-
sxdered it Jusnﬁable to have recommended
to the Standards Council the promulgation
of “SV. 107—1950 Portable Electric Ap-
pliances for Heating Liquids”. This would
prevent further sales of an inherently
dangerous portable electrode type heater,

intended for warming baby feeding bottles.

Similar recommendations are to be made
regarding prﬂc(icaell! all Safety Specifica-
tions. of by the Standa
Council, they in turn will recommend to
the Minister of Economic Affairs to have
these Safety Specifications promulgated, and
after the lapse of a specified time, sales in
the Union of appliance not complying with
these specifications will be prohibited. It
is therefore hoped that in the very near
future these Safety Specifications will be
compulsory.

Meter Testing Code:

Although the Meter Testing Code has
been published the Electricity Control
Board is at present considering the pro-

is Codc. perhnps in a slightly
form. tion is being
callected from vu-lous municipalmu Te-
garding the accuracies of meters with long
service periods, and in the light of results
thus obtained, a decision will be made.
Members are at liberty, however, to adopt

e Code on a voluntary basis.
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I consider it imperative that your Associa-
tion should be represented on all com-
mittees which may be of interest to the
Mun}i‘cipal Engineer. Your representatives

Mr. v.d. Walt has referred to the fact that
the Electrical Co-ordinating Committee
has found it necessary to recommend to
the Standards Council that a number of

on these ve a
responsibility, as they speak, 1 am sure, for
the largest group of consumers in the
country. e support of members, in
the form of comments, or information
during the drafting stage, is therefore of
eat help. I suggest that the Association’s
ulleting  be instrumental in notifying
members of committees being formed.

Special thanks are due to Reef Members,

Johannesburg, Pretoria, Boksburg, Roode-
Ppoort and Vanderbijl Park for assisting me
in my onerous task of representing your
Association on all the committees men-
tioned in the report. The support and
advice from my predecessor Mr. J. C.
Downey was highly appreciated.

y appreciation is also due to the
Director and staff of the Bureau for their
co-operation in all matters affecting your
Association.

PRESIDENT:

Thank you, Mr. van der Walt.
Mr. J.W. Swarpr, S.A. Bureau of Standards :

Mr. President, Gentlemen: I would very
much like to thank Mr. v.d. Walt for giving
s0 much time to such an extensive and com-
prehensive report.  We are glad to be
assured by him that he fully appreciates the

~ Importance of the work of drafting specifica-

tions useful to your Organisation. Judging
tom the interest of various municipal
engineers, electrical and other engineers, in
specification work, 1 am sure that there
still is a certain measure of further apprecia-
tion necessary of the actual work involved
in specification drafting. e one point

want to make is that we very much
Welcome criticism and yor

safety now to be made
compulsory. I am glad to inform you that
the Standards Council has accepted the
dati made i
and it is the intention now to lay the
matter before the Minister for his considera-
tion and if he agrees he will give due notice
in the Government Gazette when the various
specifications will become compulsory.

The other kind of the specifications deals
with qguality specifications. A number of
quality specifications have now been pub-
lished for various commodities, and, as
explained to you, the quality mark, that is
the ellipse mark, is now available for quite

number of products. Again here it
strikes me that there is not sufficient
appreciation of the value of the mark by
municipal engineers. e quality mark
indicates that the manufacturer not only in
his product complies with the requirements
of the Standards Council quality specifica-
tion, but also that his whole manufacturing
process is under the scrutiny of the Bureau
of Standards. That means further that
there need be no hesitation about the
acceptance of a product that has the mark
on it whether the order for the particular
product has been placed by you specifically
or not; it needs no er inspection by
yourselves. No manufacturer can use a
mark on his product unless his product has
gone throug
and i i
In fact it boils down to this that
it saves you the bother about sending an
inspector down to the factory to inspect
any particular product or any particular
cable to ensure r!l;’a{ the cable is quite in

e

u have
to offer on any draft specifications.
Another point is that unless you acquire
copies of these specifications—as you
notiee there are a large number now ready
—they mean nothi to you. It is
absolutely. essential that you should be
familiar with all the provisions covered by
the specifications so_ that you can know
for yourself exactly what is bein&premnm

these  specifications for the various
materials and commodities and which are
really all materials and products with which
You are in daily contact.
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wi t you
have prescribed.

There is one further point I would like
to make in connection with the mark, and
that is that you must, when you are buying
anything in, accordance with the South
African specification, insist upon a mark
upon the product. It is no use if the sales-
man comes along and shows you something
for which youninv: no assurance that it
is not in accordance with the specification
of the Bureau. Often that has happened.
We all appreciate that it is very easy to
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make a special sample or a special product,
get it tested by tﬁe Bureau and find it
complies; and then the saltsmsn will
come round and say to you: “Here is a
test certificate to show that it complies w:th
the specification requirements”.

that db tha tomple wor tasted bk what, of
the rest of the products?

Further I would like to mention the
Meter Code. This has been published and
has been in use for a short time. From the
comments we have received since its
publication, it appears that technically
the Meter Code is working very well. It
has also become apparent to us that there
are a few points covered by the section
on administration which no doubt wi
need a little amendment, but that has not
distracted from the value of the Meter
Code as a technical pubhcatwn in itself.
Another aspect which is rather interesting
is this, that at one stage engineers, during
the deliberations on the Code at previous
Conventions, saw : real difficulty in regard to
costs  involve: the acceptance and
working of the Code. In the meantime

from representatives of the Bureau as well
as any other information they may wish
to have.

I think, Mr. President, that is all I have
to add to the report.

PRESIDENT:
Thank you, Mr. Sward.

Raadslid P. S. SCHOEMAN, Roodepoort-
araisburg:

Mar. die Voorsitter, Here: Ek is mar.
van der Walt dankbaar vir die toespraak
gelewer. Ek wil grang die vraag aan hom
stl of dicdic voorneme i s die sanbeveling
aan die Minister gemaak word dac die
voorgestelde wcrgewm% onmiddellik van

geskxkte metertoetser apparate te verkry,
orweging genees

monmhk 12 maande uitstel aan plnnsllke

owerhede te gee. Dit sal plaaslike owerhede

in staat stel om voorsiening op hulle

begm(mgs vir sodanige apparaat te maak.

As daar 'n mOOl‘KlIEhEId is dat hier

sal

quite a number of smaller

and bought th:msn:lvcs small testing outfits
for testing meters. We have also had quite
a number of enquiries from municipalities
asking for advice on a simple type of bench
for testing their single phase meters. The
Bureau now has prepared some recommen-
dations in this connection and anybody
who wishes to have these suggestions, i.e.
just for the ordinary house type of single:
phase meters, have just to write to us an
we will send them a copy.

The instrument as we it on the
market today costs about L85, and with a
few additions such as transformer for
potential and current, ms)x(ances and so

forth, you could build the whole thing
yourselves for about 6150

The suigexnon made by Mr. v.d. Wale

that you should give publiciey through-yous
bulletin to the new work that the Bureau has
T

feel that many members are still unaware
of the work that is gmng on, and this work
is o a large extent for yourselves.

Of course | think most members are
aware of the fact there is also a Standards
Bulletin. Members who are interested in
the Standards Bulletin should obtain copies
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e in jaar

word kan ons die nodlge voorsiening maak,

maar as ons nie weet nie, dit gaan met
daardie soort dinge soos geld, jy moet die
geld vind en tensy jy weet wanneer dit
gebeur, en of die Minister die saak goed-
gesind sal wecs, sal dit baie moeilik wees om
die finansies daarvoor te vind. voel dat
as die Buro van Standaarde 'n aanbeveling
aan die Minister doen dit nodig sal wees
dat ons gereed moet wees en moet weet of
ons die Kode onmiddellik moet aanvaar,
en of daar 'n tydperk van kennis sal wees
om owerhede in staat te stel om die nodige
reelings te tref.

Mar. J. L. VAN DER WALT, Krugersdorp:

Mnr. die Voorsitter, in antwoord op
mnr. Schoeman wil ek hom net sé dat sover
as my kennis strek die Buro van Standaarde
hulle werk gedoen het wat die Meter Kode
aan betref. Dit is nou in die hande van die
Raad van Beheer oor Elektrisiteit om te
handel en as hulle besluit om hierdie toets
kode te kontroleer sal daar definitief 'n
periode toegelaat word v|r ‘munisipaliteite
om hulle sake in orde te bring.

Mr. Chairman, just to repeat the question
of Mr. Schoeman. He asked that if the
Test Code is promulgated, Local Authorities
be given an opportunity of bringing their
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EASY INSTALLATION

An improvement in power factor means reds
| current load_on cables right back to the Ay |
supply. By using BICC power capacitors the load on switch- |

gear and iransformers is reduced, voltage regulation is improved
e system load-carrying capacity is increased and ital
[ equipment is fully utilized. e oo
BICC capacitors are easy to install and require a minimum of
space, being adaptable for mounting on walls or stanchions as
ustrated on left. Losses are exceptionally low (13 watts per
KkVAr) while the needs of maintenance and oil replacements are
negligible. Economy in operation can also be ensured by the

use of automatic control.
Write for Publication No. 242 which gives further informati

on BICC Power Capacitors. i

(/2 pOWER CAPACITORS

‘BRITISH INSULATED CABLES (S.A.) LIMITED|

| (REGISTERED IN GREAT BRITAIN)
CITY HOUSE, HARRISON STREET, P.O. BOX 2827, JOHANNESBURG

i
| 112115 BOSTON HOUSE, STRAND STREET, P.O. BOX 303, CAPE TOWN |




Fer 72 yoars Brush equipment
boen utilised for
installations il over the world

Make a point of referring to

altenators,
engines.

Bon Accrd Hovse, 18 Haraon 81
Tbemaesburs, 3O, Bex T
o . hads R
.
0 Bicon_ Foad Vilege oo
hons 303114

P.O. Box 395, Salisbury, S. Rhod. (SOUTHERN AFRICA) LIMITED
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house in order and get the necessary equip-
ment. I wish to say that the promulgation
of the Meter Test Code is now not in the
hands of the South African Bureau of
Standards, but in the hands of the Electricity
Control Board, but I am of opinion that if
they decide to promulgate, enough time
will be allowed for local authorities or
other concerns to bring their house in

order.

Ek dink ek is reg, mnr. Swardt.
Mar, J. W, SWARDT:

Ek dink mnr. Mullins sal die saak verder
omstandiglik kan verduidelik.

Mr. C. MULLINS, Electricity Control
Board, Pretoria:

Mr. President, Gentlemen: 1 am in full
agreement with what Mr. Swardt has just
said; as you know I am the representative,
of the Electricity Control Board. ~The
Chairman of the Control Board would have
been here today, but he has been called
away to Europe, and I am sure he would

we been very pleased to have been here
to meet you.

The question of making the Meter

see it made into 10 years. There are a few
discrepancies here such as scratches on the
meter, Well, we all know that a scratch
on the meter is not going to make it read
higher or lower. Perhaps it makes it look
a little bit neater if the scratch is taken out,
but to condemn it for that seems a little
bit odd. That will have to be taken out.
Dr. de Villiers, the Chairman, told me to
let you know.

There is also a little matter under Section
2.1.2.(c); you might take a meter out of
service for a few days for a certain reason

t known to yourselves, but there is no
reason to condemn it because of that.

There is also another point the Chairman
has asked me to tell you about and that is
under Section 2.1.1, the sealing of a meter
by an appropriate authority. Well it was
understood that it was going to be sealed by
some officer of the Standards Bureau. Our
intention today is to make the testing officer
of any municipality or his assistant,
registered in the Bureau of Standards,
responsible for doing the sealing. Little
things like that will be put right as we go
along and ﬁé“d these anomalies. [ have just

S H

Testing Code
it under the Electricity Act, depends on
whether the municipal councils are all
agreeable to it or whether at least the
majority are. There have been one or two
qQuestions brought to our attention, and 1

ill just mention them to more or less
clarify the matter. If this Code is promul-
gated and made compulsory, it would be
@ matter of two years before it is made
compulsory, that i, there will be two years
o get your house in order for testing
Purposes, and as the small municipalities
now will have facilities at a much cheaper

Standards Bureau. The period, I think it is
under Section 2.1.2, was laid down for
Six years; the intention now is to make it
@ period of 10 years between the testing of
meters; not more than 10 years. It gives
undertakings a chance to bring these meters
more easily into line. Some of the munici-
palities are at present testing within the
16 years limit, but I spoke to several o

, and they will be only too pleased to

few If 1 could
go from this meeting with the confidence
that the majority of the municipalities are in
full agreement with the Code, I think it
would go a long way. The paper that is
going to be read is very instructive, and gives
all details of a board similar to that which
Mr. Swardt has told you about. The cost
of testing apparatus for household meters
in small municipalities is not going to exceed
£150 today. Before, it was rather a tall

expensive_matter. Today that has been
altered. The majority of the municipalities
will accept the Code now with these few
variations, and as time develops, any other
little matter that may become irksome to
the proper authorities, if our attention is
drawn to it I can assure you it will be put
ight. The testing of maximum demand
‘meters has also been brought to our notice
intentior. so far is to test maximum
demand meters within a period of two years
or at the very most, three years. That is a
matter for consideration among yourselves
and for recommendation to the Bureau of
Standards at any later.date. I think, Mr.
President, this covers the matter.
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PRESIDENT :

Thank you, Mr. Mullins. Does anyone
else wish to speak on this matter?
Mr. J. C. FRASER, Johannesburg:

Mr President and Gentlemen: In connec-
tion with the Code of Practice for the
Testing of Electricity Meters, I was glad to

ear at

would be given a further opportunity to
pass comments on the Code before the
Electricity Control Board intends making
the Code of Practice a compulsory Act.

At the present time I understand that it
is purely a Code of Practice which could be
vorumzrily adopted by all municipalities,
but it now appears that the next step will be
for the Electricity Control Board to get it
passed as an Act of Parliament,

Knowing that this subject would be dis-
cussed at this Conference, I got our Meter
Engineer to give me some notes as to how
the Code of Practice would affect a big
concern such as the Johannesburg Munici-
pality. The notes have been circulated
and T have no intention of reading the
document, but I would like to draw atten-
tion to the table on Page 4 which gives you
the difference in cost between a 10 year and a
six year periodic change.

References are to paragraphs of the Code.

General :

With the exception of the six year period
of certification of meters (2.1.2), the provisi-
ons of the Meter Code are generally reason-
able and follow those laid down in the
British Meters Act.

Objection might be made to a few
technical points, principally those con-
cerning dial testing procedure (2.3.2.b and
2.33.b) and the number of revolutions
deemed necessary for final tests on 1/20th
load (2.3.2.a). No criticism can be directed
at the limits of error imposed (2.2.1), the
number of tests necessary (2.4.2), the type of
substandard instruments required (Section
4) or the standardising pmceﬂure laid down.
(Section 3.) \

There are certain notable omissions in
the Code which are:—

1. Demand meters are not i

ith the Meters Act in

Britain.  Considering the amounts

is Convention that municipalities *

paid for maximum demand, it is
probable that this point will be
queried by consumers,

example, pay about twice as much for

maximum demand as for units con-

sumed.

No regulations are given concerning

approved methods of transporting

tested meters,

3. No mention is made of essentials
in the overhauling procedure to
adopted when re-conditioning meters
for re-certification.

~

4. A list of approved types of meter is
not included (2.1.1.a)
5. The latest methods of testing by

stroboscopic and photo-electric cell
devices are not mentioned, but
suitable arrangements would no
doubt be approved under 1.6.2.a.

The Period of Certification :

The main concern of both the S.A.
Bureau of Standards and the Electricity
Supply Undertakings has been the cost
involved in putting the Code into practice.
The principal cost factor, particularly in
the case of the larger undertakings, is the
period that a meter is allowed to remain
in service before it becomes uncertified,
i, no longer considered fit to register
accurately.

At least 90 per cent of the meters affected
are single phase house service meters of
small rating. As far as the best types of such
meters are concerned, it is considered that
the period of six years laid down in the
Code (2.1.2.) is too short, both from the
point of view of meter performance and of
justifiable maintenance cost.

Convincing figures on meter performance
in service are difficult to obtain because of
the general lack of attention to meter
maintenance in the past. The choice of a
suitable period has therefore to be decided
mainly by the opinion of Meter Engineers
of long experience. The Johannesburg
Electricity. Department’s views based on
20 years experience with meters, s that
10 years is a suitable period for this class of
meter.

However, in the case of small three-phase
meters and single-phase meters on fairly
large supplies, the period of six years is °
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about right and for all meters used on large
bulk supplies, a period of three years is
considered adequate. The British Meters
Act stipulates a period of 10 years for

.C. meters and six years for D.C. meters.

Accuracy of Meters in Service:
Reliable statistics on the deterioration of
meter accuracy with time out on service
are difficult to obtain and the figures
available for the Johannesburg Electricity
Department’s meters are as yet only
dependable for } load accuracy for certain
period-groups. We are primarily con-
cerned with the number of meters of good
types which have drifted beyond the Code
limits of + 2} per cent over periods up to

9to 11, 11 to 13, and over 13 years. These
correspond to average periods of service
of 2, 4, 6, 8 10, 12 and about 18 years
respectively. The number of tests in each
year group vary considerably, those for the
short periods being naturally very much in
the minority. However, there are sufficient
tests available for all these groups except
the four years and the figures are as follows:

SINGLE-PHASE METERS OF SATIS-
FACTORY TYPES

Percentage of Meters
found exceeding +

Average years in 24% on § load when

at least 12 years. All meters
should have been calibrated to within the
finest practicable limits before issue and
should have been properly overhauled.
Prior to 1944 all our meters were sent
out between 1 and 2 per cent fast.
They have since been calibrated to
within + 1 per cent.
Prior to 1945 all light load calibration
was made at 1/10th load. Since then
1/20th load has been used in ac-
cordance with British practice and
the S.A. Meter Code.
3. Prior to 1946 bottom jewel bearings
were simply cleaned with_ benzine;
some were oiled with clock oil and
the majority left dry.
Extensive® investigation on jewel wear
carried out in England has shown that the

ances of jewel surface breakdown are
very much greater with dry bearings and
that the only suitable oil is a certain type
of mineral oil. ~As from 1946 these bearings
have been cleaned only with pure alcohol
(which leaves no residue) and have been
#iven a trace of the correct type of oil
Plus anti-creep solution.

These fairly recent changes in procedure
explain one of the difficulties in providing
teliable figures based on Code requirements.

time goes on, however, the data collected

should become more valuable.

“Off-circuit” tests on single-phase meters
85 received have been systematically
recorded since 1946, one incoming meter
in every 10 of each type being tested for this

urpose. The figures for 1,300 such tests
ve been analysed, the service peri
chosen being 1 to 3, 310 5, 5t0 7, 110 9,

L
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ervice returned from service
3 2%
6 7
8 6
10 7

12 11
18 (approx). 24

Loss of accuracy in kilowatt-hour meters

is due to three principal causes, namely:—

1. Weakening of brake magnets, causing
1:}1, registration on all loads. The

ect is greatest during the first few
years after manufacture and drops
away considerably as the magnets
stabilise through natural ageing.
Even amongst the best types a small
number of meters are found showing
a marked weakening of magnets.
Some types have a very bad reputa-
tion in this respect.

2. Failure of surface of bottom bearing
jewel, ca low registration at
low loads. ing to the micro-
scopically small area of contact
between the pivot and the jewel, the
intensity of pressure on
due to the weight of the rotor is of
the order of tons per square inch.

ile the meter is completely de-
energised, no harm is done, but when
the potential coil is energised the
pivot moves continuously over the
jewel surface due to vibration. This
movement is of course modified
when the current coil is also energised
e rtotor rotates.  The
continuous movement of the pivot
is the primary cause of event:
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scoring of the jewel surface and pivot
point. The effect is greatly aggravated
by formation of abrasive oxide
particles on the pivot. The number
of revolutions made by the meter is a
factor in jewel wear in addition to
time alone.

»

Increased friction due to wear of
top guide bearing bush, dirt and,
sometimes, corrosion.  This also
causes low registration at low loads.

EFFECT OF PROMULGATION OR
ADOPTION OF THE CODE ON THE
JOHANNESBURG MUNICIPAL
ELECTRICITY DEPARTMENT

Under the Code classification the
Johannesburg Electricity Department (Meter
Branch) would rank as a Class A Electricity
Meter Testing Station (1.4.2.).

1. Concerning the certification period,
the periodic changing of small single-
phase meters (up to 50 amp., inclusive but
excluding two-rate meters) was commenced
in the middle of 1946 and was carried out
for about a year at a rate corresponding
to a 12 year period. After this the rate was
increased to that necessary for a 10 year
period. As from April 1950 all types
of meters on the system were included in
the periodic changing schedule, the rate

being based on the following periods:—
Type of Meter Period
Single phase up to 50 amp. in-
clusive.
Single phase 100 to 400 amp. in-
clusive.
Thrce phm up o 75 amp. in-

ThrsesFase b\ ancions oy
25 amp. H.T. inclusive.

10 years.

6 years.

D.C. over 50 amp. inclusive.
Single phase over 400 e
ree phase over 75 a
Thise phasc kVA erearilicver
25 amp. H.
D6 SR amp.

3 years.

Within a few months the total number of
meters in service will be 100,000 allocated
as follows:—

Group as No. of Meters % of Total
indicated
above
10 year 93,750 94
6 year. 5,300 5
3 year. 950 1
100,000

The annual cost to the Department of
the periodic changing, re-conditioning and
re-calibrating of all meters is as follows:—

On our Schedule On Code (6 yrs. for all meters)
Group
per meter Total per meter Total
in service in service
10 years 2-53 shillings £11,800 422 shillings £19 800
6 years 9:95 shillings £2,600 9-95 shillings 600
3 years 28-58 shillings £1,400 14-29 shillings £700
£15,800 £23,100
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It will be noted that to change the large
group of small meters from the present
10 year period to a six year period as
required by the Code, would cost an
additional £8,000 per annum. This ex-
penditure is considered to be unjustified.

saving of £700 per annum would
eﬁmedmﬁy adopting the six year period for
the small group of three year meters but this
would be inadvisable in view of the import-
ance of the supplies metered and/or the
reliability of the types of meters involved.

It should be mentioned that the total
annual cost of maintaining the Depart-
ment’s meters inclusive of periodic changing
(on the existing schedule), inspection on
site, changes other than periodic, testing
of new meters, major repairs, etc., is as
follows:—

Group  Per meter in service. + Total
10year.  4-20 shillings.  £19,700
6year.  14-15 shillings. 3,700
3year.  37-84 shillings. 1,800
£25,200

Time switch maintenance costs an addi-
tional £2,200 per annum.
e e ey L e el e L T

2. The adoption of the Code would
entail the payment of certification fees
(L63.). These have not yet been decided
upon but I understand that a fee of 3d.
Per meter is probable. This would mean
about £200 per annum. ~Sundry fees for
certification of standard cells, potentio-
meter resistances and sub-standard instru-
ment transformers (3.2) would probably
amount to about £25 per annum.

new apparatus
is a potential
transformer test set. This is necessary
apart from Code requirements. A suitable

be constructed in the Meter Branch
cost of about £100, which is much lower
than that of any commercial equipment.
is a possibility that a D.C. electronic
i may be deemed necessary under
4.1.2.4. This could also be economically
constructed in the Department.
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Recommendations :

It is recommended that:—

1. The Meter Code should be approved
in general principle.
There should be no voluntary adop-
tion of the Code unless the period of
certification for sindgle phase meters
of 50 amps. and under is increased to
10 years.
Regular _ standardisation
Johannesburg  Electricity Depart-
ment’s primary standards should
be carried out by the S.A. Bureau of
Standards as recommended in the
Code.

o

o

of the

4. After the first round of periodic
changing of the system is completed,
clause 33 of the by-laws should be
amended to read 24 per cent. Re-
funds of complaint test fees and
adjustments of accounts would then
bé made on meters found exceediny
24 }‘:er cent (the Code limit) instu§
of five per cent as at present.

Our recommendation at this stage, Mr.

President and Gentlemen, should be that the
le of Practice for the Testing of
Electricity Meters be accepted in genes
gerlncip]e and that municipalities should
guided by the experience which they will
get in sdopzin% the Code of Practice.

As far as large undertakings are con-
cerned, there is also the question of the
payment of a certification fee (1.6.3.).
There are rumours that after meters have
been tested they will be sealed by an
authorised person and councils will prob-
e e R Sl e
further information is also required on this
point. I ga i M, Mrllios’ remecls
this morning that authority may given
to the larger municipalities to seal their
own_meters. ere will no charge.
Am I correct Mr. Mullins?

Mr. C. MULLINS, Electricity Control
Board:

That is correct, because it will not be a
Bureau officer who will be doing the sealing,
it will be one of the testing officers,
body approved by the Bureau of Standards
and registered by the Bureau of Standards.
Mr. J. C. FRASER, Johannesburg:

It looks as if the councils are going to be
saved 3d. per certificate per meter.
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Anyway I am glad the Electricity Control
Board is going to give members a further
opportunity to submit their comments
before the Code of Practice is finally placed
in an Act.

Mr. C. MULLINS, Electricity Control
Board:

Before closing this matter, Mr. President,
is it possible for you to say on behalf of
the Association that the majority of the
municipalities will accept the Code?

PRESIDENT:
‘We will take a vote on it, Mr. Mullins,
before we finish the discussion.

Mr. J. W. SWARDT, S.A. Bureau of

Standards:

Mr. President: If I may be allowed to
say one more word, there are just two
points 1 would like to remark on in view
of the discussion which has just taken
place; one is that Mr. Fraser mentioned
that they are glad to know that they will
have an opportunity to offer comments and
criticism on the Code. That, I may men-
tion to you, is the broad principle at all
times established by the Standards Council
of the Bureau, Comments and criticism
on all documents whether in the draft
stage or in the final stage—that is, when
fully printed and in published form—are
desirable and welcome. These codes l;fnv:
to be overhauled from time to time, in fact
all documents and all standards have to
be, for that matter, otherwise we are going
to become technically stagnant. For this
R n i e
criticism, in fact it is the comments an
criticism that we have received so far that
have brought out the weaknesses that have
been referred to today.

The other point is that of a fee. I feel
that that is hardly a matter that this Con-
ference can discuss in much detail. I feel
it is mainly a matter between the Electricity
Control Board and the Bureau of Standards.
I do not at this stage wish to elaborate on
the whole issue because this still remains to
be crystallised between the Board and the
Bureau, and that is, that if the officers or
inspectors of each local authority seal and
certify their own documents, it may be
desirable to have a Bureau officer or
inspector from time to time making spot
tests. In order to do that, the cost of such
work will have to be borne in some way or

another. At this stage 1 merely visualise
what may happen and I express my own
opinion in the matter, but there may be this
small fee necessary. What it is going to
be I cannot say, I don't think it will be
more than 3d., it all depends. I merely
mention it at this stage, but this is a matter
which has still to be finalised; there is
nothing definite as yet. It is merely a matter
between the Electricity Control Board and
the Bureau.
PRESIDENT:

Thank you, Mr. Swardt.
Mr. D. A. BRADLEY, Port Elizabeth:

Mr. President, Gentlemen: There is one
feature in this particular item we are now
iscussing, not as yet mentioned and that
is “Labour”. I do not know where we are
going to get meter testers and meter
mechanicians to do this work. My munici-
pality is probably comparatively small as
compared with Johannesburg and Cape
Town but I been trying for the
last six months at least to get meter
mechanicians. 1 advertised and did all
in my power to get them but there are
none forthcoming. 1 wonder if anyone
here has had a similar experience and
whether they can suggest how we will
overcome the problem of undertaking the
Meter Test Code conditions. There may be
a solution in the designated new trade which
we now have as the “Power System Instru-
ment Mechanicians”, but the point is
can the municipalities train adequate
numbers to fill the necessary labour require-
ments involved in this Act? I have under-
taken myself, as far as Port Elizabeth is
concerned, to get apprentices there. [ called
for apprentices last week for this particular
designated trade, but whether I will get
any suitable applications for that trade |
don’t know. t is the serious factor
in the operation of this Test Code, if it
becomes law within the next year or two.
Probably as time goes on, the problem will
become more accentuated. 1 do not know
of any meter men coming from England,
I mean artisans, and [ don’t know just how
we could get them out here. The payment,
salary, wage or whatever we may call it
in Port Elizabeth is equal to that of most
of the cities in the Union and I can’t get
men. Is there anyone here who can give
me any indication how to overcome this
problem from the labour point of view?
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PRESIDENT:
Thank you, Mr. Bradley.

Mr. C. MULLINS, Electricity Control
Board:

Mr. President: 1 suggest training girls in
that occupation.

Mr. J. C. FRASER, Johannesburg:

Mr. President: I would like, if I may be
allowed, to enlarge on Mr. Bradley's
Johannesburg has been placed
in exactly the same difficult position as Port
Elizabeth. In fact only last week we called
the shop stewards and trade union leaders
together to see if we could implement
labour in our meter department. For the
benefit of those who are situated in a similar
position I can assure you that Mr. Mullins’
Suggestion of training girls is not going to
be received by the trade unions in South

rica. They are very adamant about it.
They told us we could bring in anybody
we liked to test meters, provided we paid
them the standard tradesmen’s wages. Now,
sir, it is one of the most difficult trades to
staff that I know of. It is.the most difficult
trade | know of to encourage boys to
become apprenticed to. We had only one
Meter apprentice during the last five or
six years. This year we happened to get
another boy; but as soon as their time is
completed they try to get into the heavier
power work, and there are very few lads
coming forward to take the place of old
meter testing mechanics. It is quite a
problem, gentlemen. As Mr. Bradley points
out it-is going to be a greater problem if

e Code is made compulsory. I do not
know where the labour is coming from,
unless the Government gets together with
:_he trade unions and solves this question
or us.

Mr. A, FODEN, East London:
Mr. President: I would like also to refer
to Mr. Fraser's remarks wit

ou have a stan test bel
merely a matter of putting the single phase
meters on racks and connecting up. There
is nothing to it, and 1 cannot for the life
of me sce why this should become a
skilled trade; but the repairing of meters, T
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quite agree, is a different matter. I think the
trade unions should be approached from
that angle, whether they will not agree to the
testing of meters to be done by semi-
skilled persons at a reasonable rate of pay
and the repairing of meters to be done by
skilled men.

PRESIDENT:
Any further discussion, gentlemen?

Councillor P. S. SCHOEMAN, Roode-
poort-Maraisburg,

Mr. President: [ listened to this dis-
cussion with great interest. In South Africa
today the cry is for man-power. We have
not got the man-power. These women have
displayed what they can do in this particular
line in and on the

‘'omen operatives are winding trans-
formers, they are doing multiple jobs. 1
am in agreement with the first speaker
that this, except for the repairing of meters,
is not a job you could put a skilled artisan to,
and I think that this is a matter that could
be gone into with the artisans and the
trade unions concerned, I feel that

precision_work and 1
reason why, if they are given adequate
training, they could not be engaged as
such. This would put South Africa in a
very favourable position in the event of
calling on these women's services when we
do not know what lies ahead of us.

PRESIDENT:

Thank you, Mr. Schoeman.
Mr. H. A. EASTMAN, Cape Town:

Mr. President: The discussion on this
matter has taken a rather unexpected turn,

I think we are all agreed and
eed already twice on the intro-
duction of an accepted Meter Testing Code.

I may say in regard to the labour force,
in Cape Town in the new test laboratory
which has recently been constructed pro-
vision has _ been for employing
women on the testing rack for the testing of
meters. This lone on account of
the difficulty of obtaining men folk employ-
ment on that class of work. Accommoda-
tion has been set aside to conform to the
Factories Act in regard to rest rooms,
lavatories, and the like, with a view to the

o not see any
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necessity arising for the employment of
women folk. The City of Cape Town is
not interested in the view point of trade
unions on the question.

PRESIDENT:

Thank you, Mr. Eastman.  Well, gentle-
men, is it your wish that we indicate to the
Control Board that it is the desire of the
Electricity Undertaki that the Meter
Testing Code should introduced as a
compulsory code? We have already taken
a vote on it, but Mr. Mullins wishes to
have an indication.

Mr C. KINSMAN, Durban:

Mr. President: I feel that this has been
rather rushed on us, and | wonder whether
it would be acceptable to the Convention
that the matter be referred to the Executive
for discussion tomorrow morning, and
then be brought forward to the Convention
at a later date. T think we want to think
this over, and it might even be fairer to
refer it to our Councils, It may even be
that we should have a mandate from
our Councils. We may, as engineers, say
it is desirable, but to say anything stronger
than that might place us in a difficult
position. I move, sir, that the matter be
referred back to the Executive.
PRESIDENT:

Mr, Kinsman has moved that the matter
be referred to the Executive, to report back
to the Convention. Are you agreed,
gentlemen?

Agreed.
PRESIDENT:

Gentlemen: there is one: thing I must
remind you of; the Councillor Members
on the Executive are: Springs, Bulawayo,
Cape Town, Durban, Pre-

journed our discussion yesterday on the
Meter Testing Code and 1 will call on
Mr. Kinsman to introduce the matter this
morning.

Mr. C. KINSMAN, Durban:

Mr. President and Gentlemen: You will
recall that yesterday when this matter was
under discussion, there was a feeling that
the Code as at present published had
certain weaknesses, and Mr, Mullins has
told us that the Control Board will effect
certain amendments to the Code as now
published. There was a fear expressed on
the part of some municipalities that if the
Code as published was made compulsory,
it would involve them in expense they did
not feel would be justified at this stage;
Mr. Mullins replied to that and said that
for the smaller municipalities, with single
phase service meters, it was felt, and we
were assured, that the cost would not be
more than £100 to £150. Then there was

view expressed that although the
Convention had on two previous occasions
decided in favour of a compulsory Code—
that was two or three years ago—things
have changed since then and we might be
very unwise to take a definite vote in that
particular direction and so it was referred
to the Executive. The Executive have
discussed it, and we feel we would be
meeting all points of view if we put forward
a resolution for adoption by this Con-
vention. In the spirit that something is
and that once the draft of the
Code has been published, amendments

i made; on behalf of the Executive
I move:

That this Convention is of the opinion
that before the Electricity Control Board

takes any steps in the direction of its

toria, East London, Krugersdorp. The
Executive Meeting will be held in the
Committee Room at Arthur’s Seat Hotel
tomorrow morning at half past eight. We
will now adjourn for tea, gentlemen, and
after tea we will assemble for the photo-
graph, and from there we will proceed to
the cocktail party.

9th May, 1951
Convention resumed 9.30 a.m.
PRESIDENT:
Good morning, gentlemen:  We will
proceed with today's business. We ad-
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as a Code,
the Meter Testing Code of Practice
should be adopted by all Municipal
Undertakings as a voluntary Code with
a view to experience being gained in
regard to its implications, cost and
possible weaknesses in its existing form.
Mr. J. C. FRASER, Johannesburg:
1 second the motion,
Agreed unanimously
Mr, H. M. S. MULLER, Kakamas,
asked whether it was possible to fix a
definite period during which it would
operate as a valgnmy measure.



CSHED A LOAD OF PROBLEMS

WE ARE NOW THE SOLE
DISTRIBUTORS OF
VENNER PRODUCTS IN
CAPE PROVINCE & NATAL

CONTACTOR (PTY.) LTD.
ZUIDER PAARL

TELEGRAMS

TELEPHONE
THERMOSTAT

PAARL 1565



0CTOPUS

PREFABRICATED WIRING HARNESSES
FOR
HOUSING SCHEMES

now
MADE

IN
SOUTH
AFRICA

COOPER & DE BEER
(PTY.) LTD.

Phone 33-9575 P.O. Box 2583
JOHANNESBURG




TELEPHONES 33-5041/8 TEL. ADD: “DOWNRIGHT"

DOWSON
&
DO.B SO0 N

LIMITED

GENERAL ENGINEERS
MERCHANTS AND
CONTRACTORS

Dowson and Dobson Bldgs.
29 Webber Street, Selby
JOHANNESBURG

Branches at Cape To

P.O. Box 7764

wn, Port Elizaboth, Durban, East London, Bulawayo and Salisbury




6034-4

Through 10,000 yesterdays

It is a far ery from the primitive days
f the Bushmen to the modern civiliza-
tion of South Africa. And most of the
siriking developments that have made
that civilization what it is today have
en place during the more recent
chaplors of Afric's history
of the most important of those
dev&]cpme'\u has been the widespread
of electric power. Escom, the
national power supply underiaking, has
n_existence
| S e

years. Throughout those 10,000 yester-
days Escom has supplied electric
power at cost price to farms and indus-
tries on an ever-increasing scale. To-
day, Escom operates seventeen power
stations in the four provinces and still

re
power stations are already planned or
in course of construction 1o cope with it
Escom supplies nearly nine-tenths of
the power requirements of the Union.
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Mr. C. KINSMAN, Durban:

No, that was not our intention. Our
intention was that it should be applied
now, but we don’t know for how long it
should be a temporary measure. It may
be that in six month's time municipalities
may be satisfied that they have been able
to get ready and the necessary equipment
is available; they may be in a position to
say: “Yes, we will be able to do it in six
months”. ' On the other hand they may
not, and it may be necessary to have the
period extended to two_ years. 1 suggest
that it would be inadvisable to commit the
Association to a specific period.

Apoligies and greetings, etc.

PRESIDENT:
I will ask the Secretary to read the
telegrams that have been received.

SECRETARY:

The first is from Mr. T. P. Ashley,
Queenstown: “Regret unable to attend
Conference owing to unforeseen circum-
stances. Trust Convention will prove
highly successful and pleasant.”

The next is from Mr: H. J. Gripper,
Port Elizabeth : “Best wishes for successful
conference, with that Table Mountain load
curves avoid devils peaks and please sea
point.”

. Theother is from Mr. E. Poole: “Wish-
Ing ﬁuccessfu] Convention, kind regards
toall,”

Communicated
Councils :
Bethal, Elliot, Gatooma, Middelburg
(Tvl), Paarl, Port Shepstone, Stanger,
Viyburg.

Government and Other Institutions, etc.:
Mr. A. M. Jacobs—Chairman, Electricity
Supply Commission.
Mr. F. J. de Villiers, Chairman, Standards
Council,
Mr. C. L. F. Borckenhagen, Director of
Imports and Exports.
President, South African Institution of
ngineers.

Mr. ], S. Trelease, Joint Manager,
Electricity Supply Commission, Rand
Undertaking.
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President, South African
Chamber of Industries.

Mr. E. W. Dohse, Chief Officer, Public
Works Department, Pretoria.

Mr. F. W. Joubert, Ex-Chief Inspector
of Factories.

Federated

Engineering Firms:
Mr. A. E. Wooll, Mitchell
Group, South Africa (Pty.) Ltd.
Mr. G. Poole, Standard Telephones &

Cables Ltd.

COAL SUPPLIES

PRESIDENT:

Thank you, Mr. Taylor. We will now
deal with Ttem No. 7, Coal Supplies, and
T will call on Mr. Bradley.

Mr. D. A. BRADLEY, Port Elizabeth:
Mr. President and Members: I think
y teport on coal supplies has been

circulated. You will note from my report

that we are still frustrated, and we don’t
seem to get anywhere in respect to the
reliability of delivery of coal, and it is
really most difficult to go to bed with an
easy mind not knowini what is going to
happen before the week is ended. Since

1 wrote my report, which is only a matter

of a few days ago, the coal supply at Port

Elizabeth has been reducing daily and when

I left on Saturday morning there was only

one day’s supply for the power station.

Throughout the years we have been told,
and rightly so I must admit, that we have
never yet been let down. We have never
been Jmt down, at least in Port Elizabeth,
although Natal has had that experience,
but, Mr. President, you will note that in
last night's paper there is an - article
emanating from Port Elizabeth, although it
was not the Municpality of Port Elizabeth,
to the effect that the collieries forecast that
the coal mines have had to limit their
output because of the inability of the
Railways to move bulk commodities rapidly.
And then again dﬂ say with winter
closing in, the demand for coal for power
stations and domestic use is increasing and
is expected to reach its peak at the same
time as the revival in the flow of coal for
e)?orh Now, I don’t know just what the
inference is or just what they mean by
that, but there is no doubt that something
should be done to bring this matter to
Governmental Heads’ notice, 1 have.in

Engineering



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

front of me extracts from the Government
Gazette of 14th June, 1950, in which
it is stated that the control of coal has been
effected by the Minister of Economic
Affairs. He has the sole right to require
the owner of any coal producing or any
coal mine or coke agent or anyone else t©
allocate that product in any manner he
wishes. He can declare that it shall be
delivered to any particular place at any
specified time and in any specified period.

That sounds very well and it looks as if
we are assured of our requirements, because
I don’t need to stresss the importance of
electricity supply. Someone yesterday said,
I think it was the Mayor, from the time
we get up until we retire at night we find
electricity is at our service in all spheres.
Perhaps the difficulty may be increased in
value if I say that industry is solely depend-
ent on electricity, and thereby homes and
ur: gen:rxlly are affected.

ou wish I will read my report, but

with the powers that be; he was unable to
do S0 They say “there is no need to see
us,” and “we have n:ver been let down
yet and_everything has been arranged.”
Last week the stocks a: Pon Elizabeth were
down to half a day's supp]y and I wired
the collieries. The reply wired to me was
that there were no trucks. I got in touch
with the Railways and said: “Well, now,
here is a statement, how do you propose
to get out of this?” They said: “There is a
i ok tietige Lot vkt il he
remedied within a day or two.” There has
been no good results from that mode of
operation at all, and it is my opinion that
e will have to do something further or
elle there will have to be drastic measures
opted if the station has m clnu down
nnd all essential services stop

250 miles on the stretch between Port
Elizabeth and Bloemfontein is the only
means for coal transport, and if any wash-
away takes place there Port Elizabeth has
These possibilities give us great

" Other speakers may wish to put
close my remarks

concern.
some points, so [ will
for the moment.

Mr. C. G. DOWNIE, Cape Town:

Mr. President and Gentlemen: Cape
Town is a bit more fortunate than Port
Elizabeth at the moment, we have enough
coal in stock to last us ten days, but there
is no saying that in a month’s time we shall
be reduced to what we were in 1948 when
all the coal we had in stock was in the
bunkers. As in the case of Port Elizabeth
when we see our stocks faling like this we
appeal to the Railways and they assure us
that they have got sufficient trucks; they
make the trucks available to the collieries,
and then the collieries, in turn, tell us they
are not getting enough trucks.  As far as

B s el

that they have to make a choice as between
using trucks for coal for power stations
and local consumption and using trucks
to take the coal-to the ports for export.
But what is disturbing about this regular
shortage of coal is the fact that our stocks
are reduced to the point where we have
nothing except what we have in the
bunkers.

And then, Femlemcn. finally I ask why
don't the Railways start plcking up when
we have about ten days' stock in hand?
No, they don’t hold us to ten days’ stock,
we have to come right down to when we
get the jitters and get very worried. It
mnkes one wonder whether this sort of
thing is being done deliberately. Today
the position is that we do not know where
we are in regard to the supply of coal.
We have tried in the past to get the Minister
of Econnmlc Development to receive a

Fi ot
they rhink about this matter very seriously.
No . doube they ate; . Those |engineess
controlling coal burning stations will be
thinking very seriously, because Port Eliza-
beth s not lsolated,  We happen to be
at the_other end of South Africa, likewise
Cape Town, and it Is just we people who
are very miuch afraid of washaways.
single. line only, foc a matter of 300 to

o listen to our troubles, to

I strongly support the suggestion
that we renew our efforts to get the Minister
to receive a deputation from this Associa-
tion to see whether we can get some
practical help from him, or that we can
find out definitely where we stand in regard
to the supply of coal to the power stations.



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

Mr. C. LOMBARD, Bloemfontein:

Mr. President, Gentlemen: As Mr.
Bradley has indicated before me, most of
us are facing the winter without adequate

coal stocks in reserve. It has been our
experience that the trucks do mot arrive
at our siding in the same order in which
ey are dispatched. Some trucks take
three or four times as_long to reach our
siding as others do. This would seem to
indicate that there are serious delays on
the system while these truc in
transit, That would probably account for
the delays which we all have to experience
and all the irritation we have to suffer
about these slow deliveries. 1 think the
only thing we can do is to have the whole
Question of the coal supplies investigated
rom the point of view of the proper use
of the coal trucks. It seems to me that
the trucks we have available in the country
are not being used to the best advantage.
Councillor E. B. CONWAY, Graaff-Reinet:

Mr. President and Gentlemen: 1 am not
£0ing to make 4 long speech. 1 think this

an extremely important matter and it
affects all the Municipalities. 1 want to say
this: 1 do not entirely excuse the collieries
from blame in regard to coal, but I am quite
definite in my own mind that the delays
today are entirely the fault of the Railway
Administration, I urge that the incoming
Executive should make every effort to see
that we get this matter straightened out.
In the Municipality which 1 represent,
Graaff-Reinet, we have had our difficulties
in the past in regard to coal. 1 feel that this
laxity in the delivery of coal is due to utter
ineficiency on the part of the Railway
Administration and a great deal could be
done to speed it up.

I am also profoundly interested in
Me. Bradley's comments sbout tariffs. |
happen to be a departmental merchant, so
L have very fixed ideas about railway tariffs,
and not all of them are entirely compli-
Mentary to the Railways. I don’t know
whether you are aware of the fact that
about three years ago a Commission. of
Inquiry was set up to reconsider the whole
X ‘,}f tariff rate. That Commission sat
or three years; the: )
themselves for 4 very long time and I don't
think the report has been published yet. I
have not seen it. I think that when this
deputation waits upon the Minister, if you

, than that.

are successful in arranging for such a
deputation, he should be asked to give
some definite indication as to what the
future railway tariff is going to be on such
an essential commodity as coal.
Mr. A. R. SIBSON, Bulawayo:

Mr. President, Gentlemen: We meet
here every year and we talk about the
shortage of coal, why the situation exists,
and details about how long trucks take to
get from the point A to the point B and
so forth, but all these details are matters
which should be attended to by some other
body than ours. Il we are concerned
about is getting the coal and getting it in
time.

I think it would not do any harm to
spend just a moment considering exactly
what would happen if the coal supply to
poler stations such as those in Cape Town
or Port Elizabeth did in fact run right out.
We have heard from Mr. Bradley a few
moments ago that last week he had half a
day’s supply of coal. It was obviously a
pure accident, a pure miracle that he did
not run out of coal on that day. Now, had
that happened, those of you who are
concerned with the operation of steam
stations can fill in the blanks in your own
imaginations. You watch the last piece of
coal coming down the chute on to the
grates and a few moments after that you
will see the steam pressure starting to drop
and the staff will have to take very, very
prompt action. Now, the action called
for by the staff would be of a nature with
which they would be largely unfamiliar,

and it is highly probable that in such an
emergency they would not do all the things
that ought to be done and done in a very

short space of time.

I pass over the things that ought to be
done and visualise the situation when the
whole station is closed down;
for some time, because
station being closed down is that the
electric railways are no longer functioning.
So it is possible that the coal which will
be l;rought along will have to be brought by
road.

operations again, in fact it may be longer
ow, you don’t start power
stations up by just mml.nz a switch. You
have to start setting a new fire; you have to
start warming up the brickwork; it will
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take at least four hours to do that before
it will be possible to say you have rais

sufficient pressure to operate the steam
pump which is the first thing to be dom:
before the power station can be recom-
‘missioned. en you have to e
the steam ranges, and that takes some time,
particularly in a large station. Then you
have to start the turbines, and that mkes

more available to burn in the boilers eight
hours may have elapsed before the station
can be regarded as being in commission
again. Further minor points are that in a
large station there is no power to run the
coal handling plant, there would be no
conveyor-belts operating, and you would
wve a pretty picture of hundreds oi
Natives with wheelbarrows carrying coal
up ladders in order to get it into the boilers.

Now then, gentlemen, eight hours have
elapsed since z e arrival of coal before the
station can re-<commissioned,  plus
the time that elapud from the time that
the coal ran out to the time that some
more ran in. Now just visualise what has
happened to the community in the mean-
time. There ha n no water pumping
going on; there has been no sewage pump-
ing going on; there have been no accounting
machines working an ywhere; commerce
has come to a dead stop; industry has been
entirely held up; all trains have stopped,
especially in a city like Cape Town; v.here
are no traffic signals operating, no Tights
any sort; and, in fact, the life of th: whole
community has come o a stand:

That, gentlemen, is the situation that is
going to exist when another twelve hours
have dag::d from the deadline that Mr.
Bradley has described to us as existing last
week. That is not a long time, twelve
hours. How it is that Mr. Bradley's hxir
is not completely white, I don’t know.
suggest that it is entirely wrong that anybods
should have such a responsibility plnceg
upon his shoy I suggest that your
proper course of action is not to permit
that situation to arise, and it does lie within
your power, zendmen to prevent such a
situation from arising. Mr. Bradley had a
day’s supply of coal in his bunkers, That
might be extended to at least three days,
if he was to provide only essential supplies
and power station auxiliaries.

1 think you should each consider what
period of time you would regard as the
margin, the absolute irreducible margin of
coal stocl that you should never
permit your stocks to be reduced below
that margin of whatever number of days’
essential running is involved. Say for
example that you decided that under no
circumstances should you ever reach the
stage where you are unable to keep essential

power station auxiliaries operating for
less than three days. That is a very short
period of time for such small supplies. Let
us assume that one day’s normal running
is equivalent to three d
auxiliaries and essential supplies. That
moment your stocks
drop to one day you would forthwith cut
off all supplies to all consumers other than
the essential ones in order to spin out the
amount of coal you have left for a period
of at least three days, which I consider is
the very minimum which one should have
in hand against emergencies such as can
arise on the railway system.

Now, gentlemen, that would only have
to be done once, only once, in your city
before there would be such a hullabaloo
that somebody would have to do something
about it. I am not suggesting this in a
frivolous way, or merely as a threat to
consumers or to the Government. It is a
proper and a logical and a correct thing for
engineers to do and for councillors to do
to safeguard the essential sup plxcu and to
reduce the danger of their discon-
tinued for lengthy periods. I r ink that
is a matter you should give very serious
consideration to. OW you cannot
finalise a thing like thar at this Convu\rlon,
but I suggest that you go back to your
Councils and place before them the
proposition that in future when your coal
stocks drop to one day that you forthwith
disconnect the majority of your consumers
in order to maintain supplies to those
that are most essential and in order to
maintain power station auxiliaries and
thereby prevent the very drastic con-
sequences that a total shut-down would
involve you in.

Mr. C. R. SPRIGHTON, Standerton:
Mr. President and Gentlemen: We have
heard a lot of lurmhk& what would happen
but I think there are onof\uwlmi e
already experienced what would have



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

happened. The Municipality I represent,
Standerton, has been in the position already
where we have totally run out of coal which
meant closing down on more than one
©Occasion, .

The first occasion we were fortunate
enough to borrow coal from a nearby
industry, the South African Condensed
Milk, and we could keep going by carting
the coal by lorries for two days. Eventually
their stock ran out as well, or they got

own to a point where they could supply
10 more; that meant that we had to close
right down.

The second occasion we were told that
the coal had left the colliery, and on
inquiring from the Railways were informed

t they knew nothing about it. The
trucks had at some time or other come into
the Slhding and had sone out ugmn;a?;nl

ould say, into the railway station.
Whether they reached Port Elizabeth o
Cape Town, I don't know, but anyway
their coal was kept going, whether at our
expense or not | don't know, but we were
without. We had immediately to start
phoning up the big consumers, the in-
dustrialists, and request them to reduce
load. The following day we asked them
to reduce still further. Now, these
tries are run by continental people,
think it is accepted, have rather a peculiar
temperament and they did not take to the
idea at all. While there was power they
wanted it - They were not concerned about
the housewives who were to cook our
meals; they had employees they were
Paying, and as long as they had to employ
and pay them they wanted to keep them in
work and they wanted power. ;

I think in the larger municipalities like
Cape Town and Port Elizabeth the engineer
does not know all the inside story. He has
not had the housewives phoning him up.

le has an assistant and everything goes to
the assistant. In the smaller municipalities
definitely the engineer gets all that. He
has to shoulder all the responsibility, and,
as the Americans say, he has to carry the
buck himself. en the housewives start
{:;a worse than the continental industrial-

To get back to the serious side, Stander-
ton now is changing over from its steam,
and we haven't got that problem,

would like the Association to know that it
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has _Standerton’s _engineer’s support in
anything they would like to do or anything
they intend to do to try and better the
position of coal supplies.

Mr. E. L. DAMANT, Manager Natal
Undertakings, Electricity Supply Com-
mission, Durban:

Mr. President and Gentlemen:
fully with what has been said by many
speakers and particularly by Mr. Downie.
Up to the present I thought I held the
record of being in charge of the only
power station to be forced to shut down
through lack of coal, but our station has
been shut down once only, and the station
of our friend the last speaker has been
shut down many times. My sympathies
are with him. I do not need to stretch
my imagination as Mr. Sibson has invited
us to do. I know exactly what happens.
I also have the continental industrialists;
1 also have housewives to contend with
and my assistant has the happy knack of
disappearing when the housewives come
along.

It would appear to me that many of the
speakers do not understand the whole of
the issues that are involved. It is not
just so simple a matter as one of transport,
There are other problems that are very
difficult to solve and we have got to realise
that both the collieries and the Railways
have those problems to solve. Mr. Downie
suggested certain things in regard to the
coﬁeries. There are no other speakers as
far as | can gather who have even thought
on the same lines as Mr. Downie. | suggest
that the collieries have their problems and,
therefore, it is not only the Railways that
we have to approach. The collieries have a

e which is a controlled trade. They
have a large export business to which they
sell large-size coal. They have a bunker
trade. They have a trade of various sizes

quality of coal all of which carry
different monetary returns to themselves.

The coal which we burn comes from their

total output and is a natural arising. Their

trade for the export business and the bunker
coal is an extremely variable one. They
don’t know when the ships are coming in
and have very little storage capacity at the
ports for these ships' supplies. It costs
many hundreds of pounds a day to keep

a ship lying idle in the docks so they must

have the coal literally on call. The natural
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result is that when they receive trucks the
tendency is to send most of the trucks to
the ships with the best quality coal which
is the coal from which they obtain the
greatest return.  So you see there are many
problems that they have to solve and there
are many problems that the Railways have
to solve because they have seasonal traffic
just the same as the collieries have seasonal
trade.

I don't think it is much use approaching
the Railways by themselves. I think if
you want to get a hearing you will have to
R S el e
to seek the assistance of the collieries. [

suggest that be done first ereafter, if
some measure of success is obtained in
this approach a- joint meeting of repre-
sentatives of this Association, the collieries

and the S.A. Railways might be arranged.

I also concur with Mr. Downie's
suggestion that power stations be per-
mitted to retain a mihimum emergency
stock to safeguard them against untoward
interruptions to regular supplies of coal.
In my opinion this is perfectly feasible
and possible if the will were there on the
part of those concerned to arrange it.

Mr. FRASER, Johannesburg:

Mr, President, Gentlemen: You may be
under the impression that it is only the
coastal towns that suffer from this dis-
advantage, but Johannesburg has been
placed in a similar position as I pointed
out this morning. We have endeavoured
since last summer to accumulate a stock of
coal to meet our winter loads. Mr.
Damant has given you the facts. | have
been on various sub-committees appointed
by this Association. We have met the
Minister of Economic Affairs; we have also
met the Railways officials and the coal
owners but the responsibility has just been
switched from one authority to the other.
I don’t quite know what the answer is, but

I feel there is a lot in what Mr. Damant
uid that we should form a further com-
mktec to try and sift this matter a bit

perhaps we will be better off
when we again_approach the Ministers or
the Railways officials.

I feel, gentlemen, that it is criminal for
the Railways or for the collieries to place
power station engineers in the position
they are doing today. Power station

engineers have enough trouble on their
shoulders what with shortage of materials
and shortage of labour without being short
of coal, because as far as we can see there
is plenty of coal in the country. In Johan-
nesburg’s case these last few weeks we have
proof that the trucks have been loaded at
the collieries and they have taken twice
and three times as long as they should
do to reach the power station. We insist
now that the trucks when they are loaded
at the collieries should have the date they
are loaded put on them so that we can tell
how long the trucks have taken to reach
us. The Railways admit that there is a
shortage, either of trucks or of engine
power, at the present time. My experience
in interviewing the Ministers has not been

what one may call satisfactory. One
Minister palms you off on to another, but
I do feel that the voice of this Association
should be heard—and Mr. President I am
sorry to say that I do not see any Press
here this morning, because some publicity,
some propaganda, will no doubt have more
effect than §=puzmom to the Minister. [
do think it is a vary serious matter and this
Association should exercise all the authority
[hat] it has to try and bring this question to

ity

Mr. D. A. BRADLEY, Port Elizabeth:

I thank the speakers who have followed
me because apparently I am not the only
one who is in trouble on this issue.
Mr. Damant’s remarks have been some-
thing, I think, to add to my remarks of the
necessity of having requisite coal smcks
Sir, just to close this i
getting late—I suggest for the cunndernnon
of this Conference, and I now move the
following resolution:

“That n terms of Covernment Norice
appearing in Qn nt Gazette No. 4427,
dated 14th July, 1950 that the Govern-
ment be ca]led upon to take advantage
of the powers provided and take the
necessary steps forthwith to implement
these measures.

If you are not aware of the powers in that

Government Notice I shall read them with
the permission of the President:

“(1) No person shall export from the

nion any coal or coke produced

within zhe Umon except with the

consent of the Assistant General
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Manager (Operating) South African
Railways granted on the recom-
mendation of the Secretary for
Commerce and Industries and on
such conditions as may be speci-
fied.

The Secretary for Commerce and
Industries may require the owner
of any specific grade or kind of
coal or coke, or his agent, to sell
to any specified person, at a price
fixed by the Secretary, a specified
quantity of such coal or coke and
deliver such coal or coke to such
person within a specified period
at a specified place.

The Assistant General Manager
(Operating), South African Rail-
ways, may, in_consultation. with
the Secretary for Commerce an:
Industries, regulate the transport,
storage and handling of coal and
coke intended for inland con-
sumption or for export as cargo
or as bunker.

Q)

Note.—Attention_is invited to
37 of the Regulations
contained in the annexure to War
Measure No. 146 of 1942 (Procla-
mation No. 319 of 1942) which
prescribes the penalty for any
contravention of the provisions of
is Order.”

I think, sir, all the powers required to
give us the necessary ol i embodied in

the measures stipulated.

The PRESIDENT:
. Gentlemen: you have heard the proposi-
tion by Mr, Bradley. s there a seconder
to that resolution?

Mr. C. H. ADAMS, Oudtshoorn, seconded.

Mr. J. C. FRASER, Johannesburg:
Before you put the resolution, Mr. Presi-
dent, I think we should seriously consider
the position. I personally do not think
that the resolution which Mr. Bradley has
read out will help this problem.
we have to take far more drastic steps than
that suggested by Mr. Bradley, “This
Association again Views with alarm the
shortage of coal at power stations and that
it calls on the Exccutive Council to take
di to interview son hority
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to put the matter right.” [ would like such
a resolution adopted rather than the one
suggested by Mr. Bradley.

Mr. A. R. SIBSON, Bulawayo:

Mr. President: May I suggest an amend-
ment: “That the whole question be referred
back to the Executive from this Convention,
having taken due note of the remarks that
have been made this morning, with the
request that the Executive take such stej
as they may deem desirable to bring the
matter to a head.”

Mr. C.G. DOWNIE, Cape Town, seconded.
PRESIDENT:

Gentlemen: time is getting on, so I will
put the amendment first:

“That the question of coal supplies
to power stations be referred back to the
Executive of this Association and that
due regard be paid to the remarks made
at this meeting, and that such steps be
initiated as the Executive deems desirable
to bring the matter once again before the
Government.”

Those in favour? Those against?

The Amendment is carried.

After a few announcements were made
by the President, the Conference adjourned
for tea.

Convention resumed at 2.30 p.m.
PRESIDENT:

Gentlemen: it gives me great_pleasure
in calling on Mr. Frantz, Chief Technical
Officer of the Cape Town Electricity
Department, to deliver his paper on “Eco-
nomics in the Electricity Supply Industry.”

“ECONOMICS IN THE ELECTRICITY
SUPPLY INDUSTRY
By A. C. T. FRANTZ, BSc., AMLEE,
AMIMehE,

Chief Technical Offcer, City of Cape Te
Electricity Depamnz{u i
1. INTRODUCTION
The fact that electricity is playing an
mc:lus:‘nglyhimpomm plslm in modern
civilisation is now generally acc nf
load Shedding, because of il bl
capécity or/aetage of wupplies of fotlio
water, since the end of Wotld Wat I, hes
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made the general public more aware of the
valuable service that an electricity under-
taking renders to a modern community.
In South Africa electricity consumers have
been- fortunate in this respect but news
from overseas and occasional local break-
downs have caused the public to realise
‘more than ever how dependent they are on
the service rendered by the -electricity
undertakings.

Being a public utility demands efficient,

i B = i

service at minimum cost and the object of

is paper is to draw attention to the
‘manner in which the principles of economics
can be applied to electricity undertakings
to enable them to reduce the cost but not
the quality of their services.

The demand for electricity continues to
grow in magnitude and in a widening field.
In the urban areas, which are already
highly developed, the consumption of
clectricity is increasing steadily but there
are far larger areas as yet undeveloped
and there is still a great field for developing
the use of electricity in agriculture. n-
fortunately the increasing capital cost of
generating and distribution plant tends ©
retard such development and makes a
careful study of i
problem more than ever essential if the
costs to the consumer are to ept as
low n:osn\blc and tariff increases are to be
avoided.

It is an unfortunate circumstance for the
electricity supply industry that electric
energy cannot be stored in any appreciable
quantities so that an electricity undertaking
must always have ayailable sufficient plant
to enable it to supply instantly the highest
demand. The result is that electricity

dertaki ecome heavily capital to
the extent that capital charges form any-
th'm$ from 33 to 50 per cent of the cost of

i Wi d that

position should be made and economic
principles applied, 5o as to be reasonably
sure that the plant which it is decided to
purchase and install will, as nearly as can
be estimated, provide a satisfactory service
at the lowest possible cost. ~Typical
questions to be answered in this connection
are size of units, whether outdoor or indoor
installation is to be adopted, whether
automatic voltage regulation should be
installed in substations or not and other
similar far-reaching decisions have to be
made. This might be called the “design”
stage and the calculations e must
necessarily be based on estimated figures of
capital costs, maintenance costs, cost of
losses, etc.

Having decided on the type of plant, size
of units, etc., to be provided it is necessary
usually to call for tenders, on receipt of
which it is the duty of the person in charge
of the undertaking to recomme: or
acceptance that tender which will be in the
best interests of the undertaki t is
here that the question of economics comes
very much to the fore. The temptation to
accept the lowest tender is always very
great, particularly now that the cost of the
equipment is so very much more than it
was twelve years ago and probably more
than was budgeted for in any case. But
a critical examination of all the circum-
stances is very necessary if the undertaking
is not to fall into the trap of being “penny
wise and pound foolish”, for very often
it can be shown that it is not always the
cheapest tender which results in the lowest
overall costs.

In the larger undertakings these things
are pmbabl¥ well known but there must
be many of the more numerous smaller
undertakings where a statement such as
“This particular transformer, although cost-
ing so much more to buy, wi
cost you less in the

p en it is
the capital cost of generating plant, which
before the 1939-1945 war was something
like £20 per kW, now costs up to £70 per
kW and the cost of distribution plant
shows similar large increases, it is not
difficult to imagine the effect of the increased
capital charges on the revenue and expendi-
ture accounts of the undertakings.

‘When the provision of new or additional
generating plant or distribution plant be-
comes necessary, a careful survey of the
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d and frequently not acted upon.
And it would be well nigh impossible to
get some people to turn down a piece of
plant or inery offered to them for
nothing and choose something relatively
expensive with what looks like only slightly
better efficiency, but which in fact will cost
less to own and operate than the
machine to be supplied: free.

This paper is ‘therefore an attempt to
show those responsible for the management

and running of electricity undertakings



—FORM RAW MATERIALS TO PERFECTION—

SPECIALISTS IN THE TRANSMISSION
OF ELECTRICAL ENERGY

Service

We now have the most modern equipment
for High-Voltage Cable and Overhead Line
Testing at Voltages up to 120 kV. DC In
«addition, we have a full range of high and
low voltage instruments for the testing of al!
types of cables aiter installation and during
service.

This equipment, together with the services of
suitably qualified operating personnel, can
be made available at short notice to cus-
tomers anywhere in the Union and the
Rhodesias at nominal charges.

*
Enfield Cables (South Africa) (Pty.)

P.O. Box 5289. JOHANNESBURG.
Phonee 33-5853/4. Tol. Add:: “Enfelcama.”

BRANCHES:
ENFIELD CABLES (SOUTH AFRICA) (PTY.) LIMITED.

P.0. Box 4140, P.O. Box 1203,
CAPE TOWN. PORT ELIZABETH.

AGENTS at
Durban, East London,  Bloomlontein,  Kimberley,
Pretoria, Lourenco Marquees, Beifa.

ENFIELD CABLES (RHODESIA) LIMITED.
P.0, Box 2088, P.O. Box 316,
SALISBURY. BULAWAYO.
AGENTS at Ndola and Umtali

ENFIELD CABLES

Limited.




WE“ and “\PME“1

o !
aLE
E\_Ec““:; ENGLISH ELECTRIC . . .

L L A R
VA

et b -lkm ot ol o- ndo  Power  Station,
Power Station,  Johannes- . dohanneshurg.
burg.

Low voltage metalolad H.R.C. fuse gear
for control of boller house auxiliaries.

all Electrical E

The ENGLISH ELECTRIC COMPANY (S.A.) LTD.
626/41 MARITIME HOUSE, LOVEDAY STREET, JOHANNESBURG.
P.0. Box 2387, Phone 33-2641.

Works in the UK. and at: Industrial Sites, Benoni, Transvadl.




If you need

POWER

DIESEL ENGINES - DIESEL ELECTRIC GENERATING SETS - MARINE ENGINES
35 H.P. — 300 H.P.
25 K.W.— 200 kW

Automatic Engine Protection Standard on all Engines.

Autematic Starting and Stopping available as Standard Option.

A very popular set with small municipalities—the

DIESEL 0538, 7SKW 220-380 volt, three phase, 50 cycle,
P radiator cooled, 6-cylinder unit. Height only 48
OWER inches, length 103 inches, width 32 inches.

Larger units up to 1,700 H.P. or 1,000 kW also available
INDUSTRIAL POWER DIVISION

GENERAL MOTORS

GENERAL MOTORS (SA) LTD.  P.0. Box 1137 PORT ELIZABETH




GLAMCO LIMITED

ARE AGENTS IN THE

WESTERN PROVINCE
FOR

ABERDARE CABLES AFRICA LIMITED.
ALRITE ENGINEERING SUPPLIES LIMITED.
THE BRITISH THOMSON-HOUSTON CO. (S.A.) (Pty.) Ltd.
JAMES BROWN LIMITED,
| CMB ENGINEERING COMPANY (PTY.) LIMITED.
I CONSOLIDATED RAND BRICK, POTTERY & LIME CO. Ltd.
l COOPER & DE BEER (PTY.) LIMITED.

C. DUNBAR & COMPANY LIMITED.
‘ GRUNDY LONGLAND (PTY.) LIMITED.
| HALL LONGMORE & COMPANY LIMITED.
HAROLD MARTHINUSEN & COMPANY (PTY.) LIMITED.
INTERNATIONAL COMBUSTION AFRICA LIMITED.
PATRICK MURRAY (PTY.) LIMITED.
STEAM & MINING EQUIPMENT (PTY.) LIMITED.

AND IN
SOUTH AFRICA
FOR
CRANE LIMITED — Steam and Water Valves.
AND

WOOD & STEEL SPECIALITIES COMPANY LIMITED.
*

GLAMCO LIMITED

3rd FLOOR - KEEGAN HOUSE - 38 HOUT STREET - CAPE TOWN
| Tolophone 2-8347 Telegrams: “Vinyl Cape Town" P.O. Box 2701




ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

how the principles of economics can be
applied to determine which of several
alternatives is likely to be in the best
interests of the undertaking.

aving purchased and installed the plant
the question of the most economical
method of operating it arises. The capital
charges are high and once having purchased
the plant there is nothing that can be done
t0 reduce them. Costs can only be reduced
by concentrating on efficiency and here again
;he principles of economics come to the
ore.

DAILY LOAD CURVES = LOAD um:n’:

2. ECONOMIC PRINCIPLES
2.1 Bases for C ison of Costs

difficulties but expenses which are common
to all alternatives do not affect the issue
and may therefore be ignored.

As the “lives” ‘of various alternatives
within the range requiring consideration
are usually expected to be the same, the
annual cost basis is the one commonly
used. It is simple and easily understood
by the layman and avoids any ambiguous
references to “capitalised values'".

2.1.2. Capitalised Cost Basis

The principle of this method is to com-
pare the total cost, over the lifetime of the
plant, of the various alternatives. Instead
of interest and depreciation the main
items are now first cost and salvage value.
The first cost is known, the salvage value
can be estimated but as it occurs only at
the end of the life of the plant the present
worth of the salvage value must be used
in calculation.  Similarly
operating expenses must be converted into
one lump sum (i.e., “capitalised”).

This method is therefore a more academic
one as compared with the annual cost
basis, but is useful in cases where there is
no salvage value and it has the further
advantage of converting small annual savings
into a large lump sum which is more

Before proceeding to show when and
oW economic principles can be applied,
it is essential to be quite clear that the
object to be achieved is a comparison of
<08t of alternative schemes ot designs, and
1o select a basis which will give the most
useful comparison.

There are three bases for comparison,
Namel,

(@) Cost per year, known as the “Annual
Cost Basis”;

() Cost per lifetime of the plant, known
as the “Capitalised Cost Basis”; a_nd
(©) Cost per unit of output or service,
known as the “Unit Cost Basis”+
Fl. Annual Cost Basis =
or this purpose the period covered is
the expected lite of the plant. The annual
cost will include three main items, !
interest, depreciation and operating ex-
Interest per annum is
Calculate and so is depreciation once a
Proper method has been decided upon-
ing expenses may involve some

4

and more likely to carry weight
with a committee.

2.1.3. Unit Cost Basis

The unit cost basis method is useful
when the life of the asset is short and
depends not on time but on the use made
of the asset, e.g., electric lighting. In such
cases the interest on the capital cost is
negligible compared with the depreciation
and the only proper basis of comparison
of various alternatives is on the basis of
cost per unit of output.

2.1.4. Procedure A
Having decided on the basis on which a
comparison is to be made it is necessary to
(1) collect all the relevant data, bearing
in mind the object of the compari-

son;
calculate and tabulate the various
items of cost (omitting of course
those ich are common to all
alternatives). If only a few alterna-
tives are being considered it will be
necessary to compare totals only,

@
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but if a whole range of alternatives
is being investigated, it may
more useful to plot a graph;
the final stage is to compare alterna-
tives and make a choice. If the
costs work out fairly closely this
may not be easy.
2.2. Costs to be Considered
The various items of cost which are to
be tabulated may be roughly divided into
WO types:
(1) Costs entailed in the plant or asset
itself;

(2) Costs entailed in operating the plant
or a set.

@)

As the whole basis of

of regular payments, a sum of
money which, together with the
salvage value of the plant, will at
the end of the useful life of the
plant amount to the original cost of
the plant. The money then available

case.

rests

on these costs it is important that they

should be carefully considered.

2.2.1. Costs entailed in the Plant itself

(@) Interest
In the case of electricity under-

takings capital expenditure (except
in the case of major replacements
which may be financed out of a
reserve fund) is paid for out of loans
raised for the purpose. For the
use of the money interest is payable;
the rate of interest will o?
depend on the state of the capital
market, but if the loan has already
been.raised it will be known. If a
loan has still to be raised it is usually
possible to estimate fairly accurately
Elhaz the rate of interest is likely to
e.

The first item of costs to be
considered ‘is thus ‘“interest’ on
capital and knowing the capital cost
and the rate of interest, the interest
L:h:g;e is at once known and is a
fixed amount each year.

(b)  Depreciation

Next it is necessary to make
provision during the life of the
plant for the replacement of the
capital because all plant has a
limited life. The cost of making
such provision is known by various
names such as Depreciation, Loan
Redemption or Sinking Fund. From
the point of view of ics the

085 100 FACTOR = %
E

e LMD PACTOR %
L0SS LOAD FACTOR CURVES

raz

(©) Useful or Economic Life

The first step is to decide what
the “life” of the plant is likely to be,
and in applying principles of eco-
nomics, it is the economic or useful
life of the plant and not the physical
life, which has to be determined.
Long before the end of the plant's
physical life, that is when the plant
through wear and tear and accidents
cannot function any longer, it may.
esirable on the grounds of
economy, improvement of service,
or because greater capacity is re-
quired, to replace the plant and end

its economic life.

‘What the economic life of any
plant is likely to be is of course only
an estimate and it depends upon a
large number of factors lncludin%
such considerations as the effect of
improvements in design, new

object is, however, the same in all
cases, namely to provide by means

etc,
which such estimates can vary is
shown by the following table:—
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ESTIMATED ECONOMIC LIFE—YEARS

Land
Buildings (brick, stone or concrete)
Wooden Structures
Generating Plant and Machinery
Transformers
Distribution Switchgear
Overhead Mains
Underground Mains
eters.
Vehicles
Storage Batceries

50-80 50-75
2550

1520

60
30
15
20
25

20
2025
12-20

35
10-15 2
7-10

7

15 11-20

For whole generating plants it is
usual to assume an economic life
of 20 or 25 years, with a life of
30 years for distribution plant as
a whole, but when it comes to
detailed comparisons between alter-
natives for various portions of sucl
plants it may be necessary to assume
other lives. For instance, storage
batteries have a relatively short life.

() Residual or Salvage Value

For the purpose of calculating the
annual depreciation charges it is
necessary also to estimate the
residual or salvage value vof the
plant at the end of its “life” e
residual value may be positive or
negative, the latter obtaining when
the cost of removing the plant is
more than its value as scrap. The
residual  value may nil, for
example in the case of cables, the
cost of reclaiming which may exces
the value of the scrap copper an‘l
lead. In this event the cable woul
have to be left in the ground.

The total depreciation to
provided for is the first cost less
the residual or salvage value.

() Depreciation on Annual Cost Basis
To arrive at the annual charges
the total depreciation to be‘provfldh
must be spread over the life of the
plant. Now there are a number of
ways of arriving at the annud
charge, the three most common
ones being:—
@) Straight line method —the to
epreciation is merely divided
by the number of years of life
and the resultant sum is put
aside each year. It is obvious

otal

that at the end of the of
the plant more tha e
required amount will have been
accumulated because of interest
on the annual payments. The
“straight line method” is there-
fore one which ignores interest
and for that reason is in-
accurate.

Reducing Balance Method—
this method provides for repay-
‘ment of the loan by instalments
while at the same time pro-
viding for depreciation. The
annual charges vary, however,
to such an extent as to be of
little practical use for estimating
purposes and in any case
electricity undertakings do not
normally repay loans in instal-
ments.

life
n

(if)

Sinking Fund Method — this
method provides for equal
annual payments which bear
interest at the same rate as the
original loan or at some other
rate. It is the obvious method
to use and is quite simple—the
annual amounts are readil:

determined from tables sucl

as those given in Appendix ‘A",

2.2.2. Costs Entailed in Operating the
Plant

(i)

the costs entailed in
namely interest and
it remains to consider
e plant enter

Having dealt with
owning the plant,

into the economic picture.

Obviously when comparing alternatives,
costs which are common to all alternatives
need not be considered. For the range of
problems encountered in the electricity
supply industry costs such as operating,



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

maintenance, etc., are usually common to
all alternatives, but instances may arise
when totally different types of machines to

o the same job may require consideration.
In that case if the estimates for the cost of
operating and maintaining the various types
of machines are not the same, they must
also be brought into the calculation.

Normally, however, the only costs to be
considered are the costs of the losses in
the plant, i.e., its efficiency. In electrical
plant the losses may be broadly classified as

(@) “fixed” losses which are inde-

pendent of the load such as the
iron losses, shunt copper losses,
friction or windage, .

(b) the variable or series copper losses

which depend on the load.

The fixed losses are readily determined,
but when it comes to evaluating the variable
losses allowances have to be made for the
fact that the plant is subject to load varia-
tions and that the losses vary according to
the square of the load. Now the load is
varying all the time and as we are dealing
with the future it is not even known very
accurately how the load will vary. One or
cthiée of e fallowing’ mehods may
therefore be adopted to evaluate the
losses:—

(1) Using the mean current or load;

(2) Using the mean current or load

multiplied by some constant;

(3)  Estimating from a formula involving
the load factor.

The mean current method is obviously
inaccurate because it results in the losses
being estimated too low. The second
method assumes a load curve of a certain
fixed shape and as the shape is by no means
fixed the results are no more reliable than
those of the first method.

The third method of estimating losses
from a formula involving the 1;.15 factor
seems to be the one generally adopted and
it results in the losses being expressed as a
certain fraction of the losses at full load.
This fraction is known as the “loss load
factor”,

Consider for example the two load
curves shown in Fig. 1. Both have a load
factor of say “F” and tl wum
in both cases is say “I”. In the case of the
load curve “A” the losses would be the

highest possible and would be proportion-
ate to I*F. On the other hand if the load
cutve was one like “B” the losses would be
the least possible and would be proportion-
ate to I°F. The losses in case "B” are
therefore “F”" times the losses in case
“A”, “F" being a fraction. In case “A”
the “loss load factor” is thus “F”. In case
e

In practice of codrse the load curve is
neither like “A” nor like “B” and lies some-
where between the two and assuming the
actual curve to lic midway between the two
we get a loss load factor of 0-5F--0-5F*,
Thi at half th iontak
place at the maximum current.

Actually in practice the consumption at
ok Toud in Vo thAR A B e
formula for loss load factor of 0-5F -0+ F*
gives rather too high a value.

There have been numerous attempts to
arrive at a more accurate formula and
various formulae such as (0-3F-+0-7F¥),
(0-2F+-0-8F*), (F*+:07) and so on have
been quoted by investigators.

The loss load factors based on some of
these formulae have been plotted in Fig, 2
on a base of load factor. It will be seen
that the formulae 0-3F+0:7F* seems to
lie between the extremes and is therefore
likely to be the one to give results closest
to the actual losses.

|

!
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3. EXAMPLES OF ECONOMICS IN
THE ELECTRICITY SUPPLY IN-
DUSTRY

In the electricity supply industry the

type of problem that usually arises is one

of finding the least expensive method of
giving some efficient service and it resolves
itself ultimately into having to choose one

of a number of alternatives, e.g.:

() To choose the best from different
sizes of the same type of plant;
(i) To make a choice from different
types of plant, eg., overhead vs.
underground mains, rectifiers vs.
converters;

To decide on which is the most

economic of different qualities,

igh efficiency vs. low

(iii)

Problems of the types described under
(i) and (ii) do not arise very often and are
usually decided by an outside factor not
amenable to economic treatment, e.g., the
question of noise when considering recti-
fiers vs. converters or the aesthetic effect
of overhead mains as compared wi
underground mains. We all know for
instance that underground mains cost more
than overhead mains and it is merely a
question of whether the undertaking and
in the ultimate the consumers are prepared
to bear the extra cost of underground mains
for the sake of preserving the beauty of

e town.

The problem, however, is usually mote
simple than this and resolves itself into a

oice between two or three alternative

uotations for items of plant or equipment,
equally satisfactory in all other directions
but different economically because of differ-
ences in price and efficiency. Some specific
cases wilrnnw be dealt with.

3.1. Generating Stations

3.1.1. Choice of Plant
It is not often that one is called upon to
select power station plant but when such
cases do arise, it is very necessary 1o con-
sider the economics of each case, The
principles can be applied to boilers,
erators, condensers, pumps fans.
igh capital costs of power station
the difficulty of raising sufficient
greatly increase the temptation
to accept the lowest tender offering probably

e
rlane and
loan.

4

the least efficient plant, and if fuel costs are
not excessive, it may prove economically
sound to accept the lowest. But it must be
remembered that the plant will be expected
to last at least 25 years and allowance must
be made in _the calculations for possible
increases in fuel costs.

It may not be generally realised that a
power station is by far an electricity
undertaking’s largest consumer. ,Take for
example the case of the Table Bay Power
Station whose auxiliaries in 1950 consumed
roughly 43,000,000 units or 6 per cent of the
units generated. This is about 3} times as
much as what the city’s biggest consumer
of electricity used in 1950 and at 1-1 Ibs.
of coal per unit represents about 24,000 tons
of coal costing If the units
consumed by the auxiliaries could
reduced to 5 per cent of the units generated,
there would be an immediate saving of
£6,000, which amount, when capitalised at
7 per cent, means that additional capital
expenditure up to a maximum: of £86,000
would be economically justified in attaining
the higher efficiency.

Auxiliaries in a power station, now
almost universally electrically driven, run
continuously for 24 hours per day and
365 days per year, although not every one
of them and perhaps not always at full
load. It is evident therefore that small
improvements in the efficiency of the
pumps or fans can result in
ial savings in the cost of electricity
consumed by them and additional capital
expenditure to obtain the higher efficiency
can be easily justifi

As an example, consider the case of three
electrically-driven boiler feed pumps re-
quired for a new power station. Three
alternative makes of pump and motor are
offered and all equally satisfactory from the
technical point of view. A graph of pumj
dﬁci:n? and power absorbed by eacl
‘make of pump plotted on a base of pump
output is shown in Fig, 3. The prices of
the three alternative makes of pump are:

Pump B: £20,640
Pump C 4,500
From the graph it is evident that at rated

output there is not much to choose
between the three makes of pump and at
this output the much lower cost of pump
“C” will outweigh the additional cost of
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Make of Pump
(@) Total Price for three pumps

() Pump HP. ac 70% rated output
() Motar efficienc

(@) kW, required by motor
(&) Capital charges per annum.

-t of electricity runaumn.\(l Ly ovo pump motors running 8,760 hours

& Fouictsr per annum (c) +

A B c
£19.860  £20,640  £14,500
370 400 420
93-59, 9350, o350,
29 319 335
E13%0  £1445  £1,015

£4920  £5,160

£4,560 ; 5
£5,950  £6365  £6,175

electricity consumed because of the lower
efficiency of this pump.

t must be borne in mind, however, that
boiler feed pumps rarely run at rate
output continuously 24 hours per day, and
of the three pumps to be installed, it would
be safe to say that two of them would,
over the annual period of 8,760 hours, run
at not more than 70% of rated output.
From Fig. 3 it is immediately evident that
the choice of Pump “A” might well be

i justified.  The Tati

to prove this are set out in the above
table. They are based on an economic life
for each make of pump of 20 years, interest
and sinking fund charges totalling 6%
per annum and a coal consumption of
1-1 lb. per unit generated, coal costing
32/- per ton.

Assuming that all three pumps are made
by manufacturers of repute, and are, apart
from differences in efficiency, equally satis-
factory from a technical point of view, the
economic lives can be said to be the same
and maintenance costs, which would be
common to all three alternatives, can be
ignored. All that is necessary therefore is
to compare the sum of the capital charges
and operating charges (represented by cost
of electricity consumed) in order to make
an economic choice.

It is evident from the table that pumps
made by “A” would, under the conditions
mumcs}, be the most economical choice.

If, however, the cost of coal were only
6/- per ton it would be found that pump
“C” would be the most economical one,
but if, on the other hand, the cost of coal
should rise to 74/- per ton or more (and
in Great Britain it is not much below this
figure) it would not be a paying proposition
to install the less efficient pumps made by
"}(5" even if they were supplied free of
of

arge.
Similar considerations apply of course
to the choice of all items of plant in power
stations.

3.1.2. Operation of Power Station Plant

The problem of the operation of power
station plant in a manner calculated o
result in the hxghest overall efficiency is a
different type of problem,

It is not a matter of purchase of plant
but is a problem of the best way to divide
a certain load (which of course is continu.
ally varying) between a number of bojlers
or generators. The boilers or generators
may all be of the same type and output or

_they may not.

divided into two main method:

(@) One is to run as large a number of
boilers or generators as possible at
constant load—usually at their most
economical ratings—and let the rest
of the plant cater for the load
fluctuations.

(b) The other is to let all the plant share
in carrying the load fluctuations,

For the former method it is claimed that
because the bulk of the output is produced
by plant running at its most economical
rating, the plant as a whole is producing as
efficiently as possible. Supporters of the
second method, however, claim that the
poor efficiency of that part of the plant
carrying the whole of the load fluctuations
is more than sufficient to offset the higher
efficiency of the base load plant.

The problem is, however, amenable to
a simple solution which can be proved
mathematically. Suppose that in Fig, 4
the curves 7, and 7 represent the efficien-
cies of two boilers plotted on a base of
boiler output. From these curves can
derived the curves “A” and “B” for the
boiler inputs, using the relationship:

Now it can be shown mathematically
that for minimum total input for a given

Operating practice in this respect can be
s:

Input
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output from a number of generating units
the individual units must operate at points

load on say a number of boilers in a power
station, the maintenance of the most
1\ e e

of equal slope on their inp
curves, i.e., at points where the rates of
change of input are equal. The term “rate
of change of input” is sometimes also
referred to as “the incremental rate”. This
incremental rate varies over the whole
range of output and for a graphical solution
it is simpler to draw the “incremental rate
curves” on the basis of output as shown in
Fig. 4 by the curve “A,” and “B,".
horizontal line, such as Py—Ps, drawn
rough these curves thus determines
correlated values of output which will give
lowest total input for the required total
output. Each such horizontal line repre-
sents the most economical division of a
certain total output, so that a scale of total
output can be added to the graph of
incremental rates, as indicated on Fig. 4.
This scale is not uniform, it is therefore
shown in Fig. 5 redrawn to a larger and
uniform scale. From such a chart the load
distribution between units of plant for a
total output can readily be determined.

From such incremental rate curves the

following can be deduced:

() When all units of a plant are alike
(and therefore the incremental rate
curves are coincident) the most
economical method of operation is
for all units to share the loa
equally.

(i) When the units of a plant have
diffe istics the total

is
difficult unless some automatic control
system s provided. hile _automatic
load distribution controls can be applied
to a number of similar boilers, no such
system has apparently yet been devised for
a number of boilers of different character-
istics.

These are probably the reasons why the
practice of base load operation, with one
or two units carrying the fluctuations, is
preferred in many instances and one
usually finds that in such cases the more
efficient units are run at a steady base load
and the “swings” are carried by the less
efficient units, This method of operation
is, however, less economical than allowing
the more efficient units to carry
fluctuations, as will be seen from the follow-
ing considerations.

uppose the boler “B”, whose character-
istics are shown on Fig. 4, is replaced by a
oiler “C"” whose incremental rate curve
“C," is shown dotted, is curve is
practically horizontal, i.., the incremental
rate over

constant.
boiler “A” could be kept within the limits
37,000,000 to 40,000,000 B.T.U.'s while the

of boiler  “C” ranged = from
000 to 48,000,000 B.T.U.'s, and the
requirement of minimum total input,
namely that both units operate at the same
i 1 rate, would be complied with.

erent
load should be so divided amongst

that the individual units
operate at points such that the
incremental rate is the same for all
units.

If one of the units has an incremental
rate curve which lies wholly above or below

e incremental rate curves of the other
units there is no point at which it can be
said that all the incremental rates are equal.
In such cases minimum total input is
obtained if that particular unit carries all

e load fluctuations while the other units
operate at their respective points of lowest
or highest incremental rates.

Now it will be appreciated that it may
not always be easy to arrange for the most

economical load distribution among units
of a plant. With continually fluctuating

Mathematically it can be shown that a
flat incremental rate curve is obtained from
units having a high efficiency, a flat efficiency
curve and having minimum efficiency at
relatively low load.

The first two conditions are characteristic
of high economical units and it is therefore
wrong to run the highly efficient units at
constant load and allow the units of lower
efficiency to carry the fluctuations.

The conclusions reached are of course
equally applicable to boilers, generators, *
pumping stations or mplete power
stations operating in parallel, provided the
characteristics of input and output can be
expressed in the same terms. The accuracy
of any system developed on these lines
depends of course on the basic data used
for the determination of the incremental
rates.
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3.2. Distribution of Electricity
It is perhaps on the distribution side of
an electricity undertaking that most oppor-

plant and equipment. In a growing under-
taking the distribution system is con-
tinuously expanding and the annual expendi-

tunities occur for the application of  ture on underground cables, overhead
principles of economics to the selection of lines, substations, transformers, switch-
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gear and perhaps voltage regulators may be
considerable, but it is probably safe to
oy thit. the question of making an eco
nomic choice is rarely considered. The
reason lies of course in the fact that it is
difficult to estimate to the degree of
accuracy necessary to make an economic
choice what the loads on a particular cable,
+ overhead line, or transformer will be over
the life of the particular item. The result
is that the choice is usually made on the
basis of installing cables, etc., in accordance
with a_general development plan and
ultimately loading the plant to its"thermal
limit. The position is made worse now-
adays by dificulties encountered in obtain-
ing materials and plant at all with the result
at not only is the plant loaded to its
thermal limit but very often it also becomes
very much overloaded.

3.2.1. Cables and Conductors
The existence of a law for determining
the most economic size of cable or con-

above, it is not often applied in practice.
The choice of the size of cable to be
employed is usually based on current
carrying capacity, i.e., its thermal limit, or
in a few instances, on voltage drop. If the
economic size is smaller than the size
determined by the thermal limit, obviously
the latter must be chosen, but it is by no
means clear whether, in the general case,
the economic size is larger or smaller
the size determined by heating considera-
tions, and it is instructive to consider
under what conditions the economic choice
or the thermal limit determine the size.
Kelvin's Law, as more generally stated, is
that the most economical section of cable
is the one which makes the annual cost of
the energy wasted equal to the annual
capital charges on that portion of the cost
of the cable which varies with its cross-
sectional area. It follows from this that
the lower the annual cost of the losses,
the smaller will be the most economic size.
ow the annual cost of the losses depends
upon the tariff or price per unit and the
load factor of the load carried by the cable.
e case of undertakings taking a bulk
supply on a two part tariff the demand
charge will be found to account for the
greater part of the cost of the losses and in
that case the load factor, even if exceedingly
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low, would not reduce the total cost of the
losses to so low a figure as to result in the
most economical size of cable being smaller
than the size determined by the thermal
limits.

It is probably true to say that in the past
the most economic size has always been
larger than the size determined solely by
current carrying capacity, but in view of
the enormously increased cost of copper
(now £210 per ton as compared with £50
per ton in 1939) and consequent increased
capital charges it follows from Kelvin's

aw that an increase in the cost of the
losses will also be permissible and hence a
decrease in the most economic section of
cable.

DISTRIBUTION or TOTAL QUTPUT - BTUs0®

TOTAL QUTPUT = BTUxI08.

[CURT ron DETERMINING  OISTRIBUTION » TOTA T

Kelvin’s Law can of course also be stated
on the basis of current density instead of
cross sectional area, in which form it is
probably more useful, as the solution is
independent of the current and the value
of the current density gives an indication
of the thermal effect.

As an illustration of the effect of load
factor and the cost of supply on the most
economic current density the chart shown
in Fig. 6 has béen prepared. The cost of
copper cables depends, among other things,
Sl T S
purpose of this chart a cost of £22 per
square inch per yard, which is about the
average today for that part of the cost, has

n taken as a basis. A 4 per cent loanand a
life of 25 years have been assumed, giving
a total capital charge of 6-4 per cent per
annum. cost of the losses has been
calculated on the basis of a two part tariff
as well as on the basis of a flat rate per unit.
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It is evident from the chart that if the
supply is paid for on a flat rate basis, then
at low load factors and consequently small
absolute cost of losses, the most economic
current density can rise to very high
values, much higher in fact than the average
maximum permissible current densities
(from the point of view of heating) shown
on the right of the chart.

On the other hand if the supply is paid
for on a two part tariff, the fixed charge
part of the cost of the losses, which is
independent of the load factor, results in
the most economic current density being
very much less than the maximum permis-
sible, except in the very large size of cable.

The purpose of the chart shown in
Fig. 6 is of course not to solve any particular
problem, it is to illustrate the effect of
various factors on the most economic
choice and indicate approximately whether
the solution to a particular problem will
lie within the thermal limits.

3.2.2. Transformers

Large numbers of transformers, repre-
senting an investment of many thousands
of pounds, are purchased in this country
em:g year, and although transformer effici-
encies are high and losses therefore low,
the annual cost of the losses of all the
transformers must represent quite a con-
siderable sum. It is difficult to say how
many transformers are selected on truly
economic principles; sometimes the iron
losses may be capitalised, but probably it is
only when really large transformers are
required that a more detailed comparison
between tenders is made on an economic

asis.

In the normal course of events, when
tenders are called for the common sizes of
distribution transformers, the purchaser
does not ask for particulars of iron losses,
copper losses, magnetising current, etc.
The offers received will be the manu-
facturer’s standard designs, prices will be
highly competitive and there wil
much to choose between them as regards
. The small differences make it

ikely that any but the cheapest
le most economic choice. Yet it
is by no means certain that any one of the
offers, taking into account the duty required
of the transformers e cost of supply,
will in fact be the best choice from an
economic point of view.
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The manufacturer can hardly be blamed
for this state of affairs. He does not know
all the factors that enter into the question
and being aware of the tendency to accept
the lowest tender he is concerned only
with offering the cheapest transformer
which will meet the purchaser's require-

Once tenders have been received, and
provided details of the iron and copper
losses and magnetising current are known,
a choice on economic principles can readily
be made in the usual way, either by
capitalising the losses or working out the

nual charges (interest, redemption and
cost of losses). In the circumstances the
transformer so chosen represents the best
offered, but the possibility remains that
something better still might be obtainable.
Admittedly the efficiency of the ftrans-
formers is high and there seems little hope
of improving on it, yet even a small improve-
ment woul e worth some additional
capital expenditure.

Now it is well known that a large trans-
former has a better efficiency than a small
one. There are definite reasons for this
and it has been shown that if all the
dimensions of a transformer are increased
in the ratio “r’’ the output will be r, times
as much, but the ratio of losses to output
will be 1/r times its original value. Now
supposing a transformer having equal iron
and copper losses at full load is run at
half normal voltage and half normal current.
The output would be 1/4, each of the losses
would be 1/4 and the efficiency would
therefore be the same. It is apparent
therefore that to obtain a better efficiency
and therefore lower losses than obtainable
from standard designs, a larger transformer
underrun as regards voltage and current
might be used. The. larger transformer
would of course cost more and it is here
that economics will decide how far it is
possible to go, taking into account the duty
required of the transformer and the tariff
on which the cost of the losses would be
assessed.

It is difficult to give a concrete illustration
of the benefits of underrunning trans-
formers because manufacturers as a rule
quote for the cheapest transformer and
rarely give alternative prices for trans-
formers designed with lower flux and
current densities. An example is, however,
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ECONOMIC COMPARISON BETWEEN VARIOUS OFFERS FOR A 500 kVA TRANSFORMER

A B © D E
Low |Normal| High | High | Very
Ton | Iron | Iron | Iron ow
Loss. [ Loss. | Loss. | Loss. | Iron
Transformer Characteristics Low | Normal | Normal | Normal | Loss.
Copper | Copper | Copper | Copper | High
Loss | Loss | Loss | Loss |Copper
Loss.
(@ Price 88 | 4| €0 04| €169
(&) Tron Loss watts 1673 | 1870 | 2020 | 1980 | 1580
(&) Full Load Copper Loss watts 6209 | 6600 | 6600 | 6800 9240
(@ Totl Full Load Loss watts 7882 [ 8470 [ 8620 [ 8780 [ 10820
©  Mean Copper Loss
©%0-15 watts 950 | 1010 1010 00| 1410
() Totl Mean Loss watts 263 | 2880 | 3030 | 3020 209
Tora ] clnrgos besed on wariff of £5 per kW + 275
Fired charpe (@) £5 €94 [ g4l 31| eof esen
Running cgenze xasoes 264 | 289 304 30:3| 300
Capital charges p 505 | 469 460f 450f 492
TOTAL [ €163 | €ns-2 | en9-2 | eno2 | €133:3
Total annual charges based on Flac Rate Tarff of 0-45
pence pe
s e (f)x0:45 365 e3-1 | 473 | e49-7| €496 €491
Capital charges p.a. 6+40% 505 | 469 d60| 450 492
TOTAL 0936 | 42| 957 946 €983

shown in the above table of the eco-
nomic choice of a 500 kVA distribution
transformer from amongst five tenders,
two of which (transformers “B" znd “C”)
are offered by the same

calculations are based on a load fzcmr of
30 per cent, and the loss load factor of
(0-3F+0-7F*). Two alternative methods of
arriving at the cost of the losses are shown,
one based on a two-part tariff of £5 per kW
plus 0-275 pence per unit and the other
on a flat rate of 045 pence per unit.
Capital charges are based on a 4 per cent loan
:mi> a life of 25 years, with zero salvage
value at the end of the life, giving a total
cnpknl charge for interest and sinking
fund of 6-4 per cent.

It will be seen that in both instances
Transformer “A” although  the most
expensive in first cost, is the most economic
choice, because of its low iron and copper
osses. %

With increasing charges for cost of
supplies it is evident that there are economic
possibilities in using transformers operating
at lower densities, apart from the con-
sequent advantages of less noise
As to how far to go depends

curve for
changes shape in the region of 12,000 to
,000 gauss so ¢that a reduction of flux
density below this range would probably
not pay. Itis, however, up to the purchaser
to ask the manufacturer to quote for
transformers with lower densities (or lower
bms or higher efficiencies) and then make
ﬂpﬂ cconomlc comparison between
thz offers received.

3.2.3. Voltage Remlhﬂnn
e cost of voltage regulation is another
question which lends itself to economic
investigation. The increasing loads on
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distribution plant bring in complaints of
low voltage at peak periods, but apart from
theh

£1,500 per annum. Allowing £250 for
maintenance of automatic voltage regulating
it is evident that capital expendi-

e to the consu low
voltage results of course in a direct loss of
revenue.

The consumption of various services is
of course differently affected by low
voltage but a recent investigation made in
Cape Town showed that if the voltage in
certain residential areas fell to 200 volts
for only two hours per day for six months
of the year use automatic voltage

ulation was not provided in the twelve
substations feeding these areas, the loss of
revenue would amount to something like
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ture representing annual charges up to
£1,250 per annum woul 2 paying
-oposition. On a 3§ per cent loan basisanda
ife of twenty-five years this would represent
about £20,000 or £1,700 per substation.
The practice has been to install transformers
fmur with automatic on load tap changing
equipment, which ten years ago cost about
£260 per substation, and was therefore a
very good investment. Unfortunately the
price of such equipment has now gone up
to £2,500 per substation, which of course
changes the whole aspect of the problem.
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3.2.4. Overhead Lines

Another problem now presenting itself
is that of overhead line supports. Steel
poles are unobtainable and concrete poles
are becoming more expensive. The alterna-
tive wood pole has a shorter life but is so
much cheaper that, except in areas where
appearance is important, it is now an
economic proposition.

A 30-foot concrete pole costs, say, £12
delivered but its great weight and the careful
handling required bring the total cost of
the planted pole to about £20. Against this
the wood pole costs £2 delivered and say
£5 planted. The life of the concrete pole
may be 25 years, as against a life of say half
that figure for a wood pole of the gum type.

another £5 in 124 years time. The present
value of £5 to be spent in 12} years time is
£5 65 or , making a total of
£8 55.- The wood pole therefore represents
a saving of nearly £12.

3.3. Administrative Side of the Under-

On the administrative side of an electricity
undertaking, economic considerations enter
in such matters as tariffs, hire-purchase
schemes, guarantees required for prospect-
ive consumers requiring supplies, etc. Each
problem will have its peculiar circumstances
and it is not proposed to go into details
here.

3.3.1. Tariffs

On the question of tariffs it should be
stressed that the aim should, in all cases,
be simplicity. If an investigation suggests
something complicated it will be better
to modify the result and produce a simple

wriff. The psychological aspect must also
be borne in min onsumers seem to
object to paying unless they get at least
some “units” for their money.

One example showing how a simple
provision in a tariff, when considered on
economic principles, proves to be a loss
to the undertaking, is, however, worth
quoting.

For many years it has been part of the
tariff of charges in Cape Town that the
tariff rate applicable to supplies taken for
motive power purposes, ranging from
14 to 1 pence per unit, is subject to a 10
per cent discount if the power factor is main-
tained at not less than 0-9 lagging. It is
interesting and instructive to consider how
this provision affects the consumer and the
undertaking.

Assume, for example, a load of 100 kW
at 0+7 power factor and 20 per cent load fac-
tor. The total cost of electricity supplied
would be nearly £600 and the discount if the
power factor were improved to 90 per cent
would be To correct the power factor
the consumer would have to install 54 kVA
of condenser capacity, costing say £250
including installation. ~Assuming a life of
20 years and interest at 3} per cent the
“present value” of the savingof £60 per
annum is worth £852 to the consumer,
effect therefore the undertaking gives the
consumer £602 for the benefit of improved
power factor. It is nevertheless surprising
to see how many power consumers are not
interested in receiving this “gift” from their
electricity undertaking,

Whilst in the past the improved power
factor may have produced valuable results
in the form of lower losses, better regula-
tion, lower voltage drop and smaller size
of distribution plant, today the only
advantages are a slight reduction in distribu-
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tion_ losses and some improvement in
regulation, but it is quite certain that the
cost of obtaining these small advantages,
namely £602, is out of all proportion to
their value to the undertaking.

4. CONCLUSION
There are of course numerous other

instances in electricity undertakiny
where the application of the principles of
economics can help in determining general
policy, selecting plant, framing tariffs, etc.,
e (e g o e
together with the explanation of the
principles will be of assistance to those
responsible for the running of undertakings
and will also emphasise once more the fact
that it is not always the lowest tender
which is the most advantageous one. To
purchase the cheapest is merely following
the line of least resistance but if it can
be shown that something which costs more
to buy will actually save the undeﬂaking
some money, even the most hard-heade
business men among the municipal council-
lors will have to agree that it would be
foolish to buy on first cost only. In these
lays of rising prices and costs all under-
takings are faced with the problem of
finding ways and means to make ends meet
without undue increases in tariff rates, so
that every effort should be made to run
the undertaking as efficiently as_possible
not only from the technical but also from
the economic standpoint.

The one drawback against implementing
the results of economic considerations
today is of course the shortage of capital
funds and shortage of materials, which
may force upon undertakings the necessity
of accepting less efficient plant and met
of operation and thereby accept future
burdens for the of fxesu\r—day
economy in money and materials.

In conclusion the author wishes to express
his thanks to his Chief, Mr. C. G. Downie,
City Electrical Engineer, for having been
given the opportunity of writing and
presenting this paper to the Association of

% Electricity Undertakings and
for his assistance in the preparation thereof.
PRESIDENT:
you, Mr.
throw thi:

want to warn you that we have
device. Every speaker

Thank Frantz. Gentlemen,
before 1
cussion, I
a timing

limited to ten minutes, and immediately he
starts to speak 1 will set off this device,
and when it gets to nine minutes, you will
find the red light will come on. If you
continue over the ten minutes the bell will
blow you out. Mr. Frantz’s paper is now
open for discussion.

Mr. C. KINSMAN, Durban:

Mr President: I would like to take this
opportunity of expressing our thanks to

r. Frantz for this paper he has given.
At the outset, he said xc felt he had no
apology to make for dealing with the
subject which he has today chosen for his
paper; I think we all agree with him, and
would like to congratulate him on his
paper, particularly on the amount of study
e must have given to it. I would also
express our appreciation of the ver
th way in which he has prepare
the précis of his paper. This is what we
have sought for some time and I thinl

Frantz has set an extremely good
example of ‘a short précis, which gives
more opportunity for discussion of the

particularly grateful for his

aving given this paper, ause we have
felt for some time that the so-called
ascendancy of the city treasurer over the
:nilncer would not have reached the stage
it has done had engineers given the time
to the study of the ic si
undertakings that they are giving today,
and I think it is very much to be emphasised
that the engineer is more just an
electrician on the staff of the City Treasurer’s
Department.

Dealing with the financial aspects of the
paper, and although I can only speak for the
position in Natal, I should like to make a
few remarks. In Natal, the Provincial
Ordinance lays down that where an asset is

nced from loan funds there must be
established, in addition to the usual sinking
fund and interest charges, a renewals fund
whenever the certified life of the asset is
less than the period of the loan. This
means that when the City Treasurer borrows
money for a 50-year period and the certified
life of the asset established out of loan
funds is, say, only 25 years then
there must also be established a renewals
fund to which contributions must be made
at the rate of four per cent per annum for
25 years. The result is that nlthm:ﬁ,h
the asset has been fully paid for at the
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end of its certified life loan charges must
g0 on for another 25 years.

Sympathy is gaining ground for the view
that there should be some change of policy
in the matter and that the local au:ﬁonw
should establish its own consolidated loans
fund financed in the first place by a public
loan. It would then be possible to establish
an asset with a life years by
borrowing from the consolidated loans fund
for 20 years and repaying the loan in the
same period without the necessity for also
contributing to a renewal b

On other details of the paper I have very
little to say. [ think the paper said that if
the voltage were to remain 20 volts below
normal for two hours per day for six months
of the year, the loss of revenue would be

1,500 per annum. I do not know whether
Mr. Frantz means the total loss of revenue
or the nett loss of revenue. Actually it
would appear to me that in a residential
i o consumption during
that_period, naturally the peak period,
would be by heating appliances. One
would imagine that the total energy con-
sumption by such an appliance would at
least be the same, irrespective of the voltage.
In fact one would think that the longer
the appliance took to reach a particular
heat the longer period there would be for
losses in radiation, so therefore the lower
voltage would result in greater con-
mption. To check that I have had
certain tests made but there is no time to
go into those now.

Coming to the question of poles,
Mr. Frantz says, and I agree with him, that
the cost of steel poles, to comply with all
the Municipal regulations, is prohibitive
and that the concrete pole may last
25 years. I think he was well advised in
saying “may last” because so much depends
on the construction of the pole.

1 don’t think he is quite as optimistic
as he might be about wooden poles. He
gives them |rproxirmr=ly half the life of
concrete poles. In

poles which would appear to be as
sound and as stable as when they were
installed. I think that 20 to 25 years can
be expected from South African wood that
is treated under the present process of
creosote oil, but there are other processes,
more chemical processes, which promise
to give even a longer life.

Mr. President, there must be others who
want to participate in this discussion and
I would again just sum up by proposing a
very hearty vote of thanks to Mr. Frantz
for the time, care and thought he has given
to this paper which must be of tremendous
value to an engineer.

Mr. A. R. SIBSON, Bulawayo:

Mr. President, Gentlemen: I would like
to join with Mr. Kinsman in_expressing
my appreciation and yours to Mr. Frantz
for his extremely valuable paper.

There is just one point that might be of
interest to you, Mr. President and gentle-
men; Mr. Frantz gave us some details about
the economic operation of boilers, and
dealt with the question of the use of
boilers as-base load plant and showed, [
think, fairly conclusively that, speaking
generally, it does not pay to maintain a
single boiler or a group of boilers on base
load, allowing others to carry peaks. This
I can confirm from my own experience.
1 would go further than this, and. say
that consideration should also be given to
the question: when is it economic to
bank a boiler, i.e., to take it out of operation
altogether? Now, with certain low load
factor undertakings, there can be no doubt
that the situation does arise during the
early morning hours where it is probably
not economic to maintain the whole
boiler installation in service. That point
has not been dealt with by Mr. Frantz.
Possibly in Cape Town load factors are not
as low as in the case of some other stations,
We have found that owing to the load
factor being usually somewhat in excess of
50 per cent per annum it is not economic
ever to bank boilers, that is to say to bank
boilers from day to day. Of course we
have varying numbers of bollecs in use
season to season, but throughout any short
period of time during the season we have
found that it is more economic to maintain
all boilers in use and let them all share the
load whatever it may be.
however, be ise
takings with lower load factors, and there
are cases where it becomes economic to
bank a boiler. I do not know whether
Mr. Frantz can perhaps produce out of his
hat a formula to tell-us just when it is
economic to carry out this procedure.

One other point before I sit down,
Mr. President. Mr. Frantz stresses quite

tly the importance of mal iriffs
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simple, and he refers to the fact that the
average consumer hates to pay money for
some quite mystic benefit but prefers to
pay for something which is as solid as
electricity can be, that is, the kilowatt-hour.
In general I think we agree with him, but
it is not possible of course to apply this
throughout the entire tariff structure. The
existence of such a thing as a maximum
demand tariff, for instance, immediately
vitiates the idea of paying only for units,
but there is in most undertakings a tariff,
which is one of the oldest of tariffs, for
providing supplies for the ordinary in-
dustrial user, and usually takes the form of
a sliding scale with two or three different
rates. In Bulawayo, for example, it starts
at a penny farthing and goes down to a
penny, and then to three farthings. This
old flat sliding scale used to be used by all
industrialists. In general this scale produces
more revenue than the maximum demand
scale, so much so that it is made rather
difficult for consumers to obtain the
maximum demand scale. We would
require quite a considerable minimum
charge and agreements for lengthy periods
before the maximum demand scale was
made available, and many of those who
might benefit from the maximum demand
scale do not, therefore, take it up but
continue to employ the ordinary sliding
scale.

Now this was all right for the sort of
industrialists we used to deal with a few
years ago, but we are now faced with the
sort of industrialist who wants to put in,
say, an experimental furnace, taking about
1,000 LVA, for 8 few Houes each, month,
and he has a perfect right under our tariff
arrangements to take the sliding scale and
pay only for units consumed, if some steps
were not taken to deal with the matter. It
s occurred to me that it has become
necessary to_include in the sliding scales
that are used for industrial supplies some
sort of minimum charges based on the
maximum demand, and what [ have thought
of introducing is an agreement which would
entitle the industrialists to a supply at a
it rate without restriction up to 50 kVA,
but where the demand exceeds 50 kVA
the consumption would be subject to a
Minimum charge based on the kV.
demand charge that the consumer would
we to pay had he taken his supply under

maximum demand tariff. I mention this

59

because it rather flies in the face of
Mr. Frantz’s desire for simplicity.

afraid that there are occasions when we
are compelled to go back into the mists of
obscurity in the application of electricity
tariffs.

PRESIDENT:

Thank you, Mr. Sibson.

Mr. J. L. VAN DER WALT, Krugersdorp:

Mr. President, Gentlemen: The author
made an appropriate choice for his paper,
namely, “Economics”, considering the diffi-
cult times we are living in. I think we
could really call these times that we are
living in the “spiral times or age” as we
used to have the stone age. With the cost
of raw materials rising continually as well
as labour, it is more important to keep a
watchful eye on the economics of our
organisations today than was possible 10
or 15 years ago.

The author mentions that consumers in
South Africa have been fortunate not to
experience power cuts as they do overseas.
Alas, sir, | am sorry to say that on the Reef
we have been forced to follow the steps of
fashion overseas and we are on the verge
of experiencing electricity cuts during the
coming winter, thanks to the discovery of
gold in the good old Free State and of
course our friends the Electricity Supply
Commission.

There is one point on page 11. The
author appears to contradict himself and
I would like him to explain whether his
smmmzn; is _colrfeclt‘. T ;eﬁond
paragraph, page 11, he says: “It follows
from this that the lower the annual cost of
the losses, the smaller will be the most
economic size.” Yet in paragraph 3 it

the loss

says: “An increase in the cost of

will also be permissible

decrease in the most economic size,” |
would just like clarification on those two

sentences, if possible, Mr. President.

It is a pity that the author, perhaps du
to lack of time, had not an op:gnugiw ™
20 more fully into “economics in distribu-
tion”. We know that due to the greater
efficiencies and better load factors of power
stations today, that cost in generating
has not been so marked as the cost in
distribution. Our cost on distribution has

ly risen with spiral effect. The average

T
cost of delivering power today is much
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higher than it used to be a few years ago.
This may be attributed to the following,
viz.:

(1) Abnormal post-war industrial de-
velopment in our young country,
forcing undertakings to scrap their
systems before they have reached
the end of their economic life;

(@) hand in hand with it goes the
development of new residential
areas on the outskirts of our existing
networks, in other words, further
:;‘vny from our points of supply, and

en

[€)

of course the wellknown rise in
cost of material and labour. The
result of this was a rather haphazard
method of development of most of
our undertakings, no consideration
being given to design. I do not
think that the engineer is to blame
for this because he had to cope
with conditions changing so fast and
in such a way that it was impossible
for him to plan well ahead.

Economics play a great part in the
pressure of distribution.  The author
pointed out in the paper that according to
Kelvin’s Law we con the most
economical size of the cable. This could
also be applied to the most economical
voltage pressure for your system from most
economic current densities, and therefore
the mean radius of distribution from each
substation to keep the voltage within a

escribed limit. By these means sub-
stations could be placed at most economic
radii from the centres, which would give
the ideal condition. Admittedly we can
very seldom realise the ideal conditions,
but it is a very useful yardstick to place
substations in preliminary design.

The author also mentions the shortage of
capital funds. *Here a thought was brought
to my mind: development of new resi-
dential areas. In some residential areas the

round belongs to the Council, and the
uncil is the property owner. In other

cases it is private or

electricity is concerned should take place
in definite zones, and the second zone should
not be opened up before a certain portion,
i, a certain percentage of the first zone
been built upon. Older agreements
usually mention the fact, say, when 60 per
cent of the first zone is sold. We have found
that it does not take a very long time to
sell 60 per cent of the first zone, but it takes
‘many many years longer to get say 20 percent
of that zone built up, with the result that the
second zone is opened up and a lot of dead
capital is still lying in the first zone. It is
therefore advisable to lay down in the
agreement that the second zone should not
be opened up unless a certain percentage
of the first zone has been built upon and
that percentage could be determined to
make the first zone a payable proposition.

Mr. President, I am also in agreement
with Mr. Kinsman in connection with the
revenue loss due to decreased voltage, |
had the same line of thought as he had
and I would be very glad if the author
could now briefly during the discussion
indicate to us how that loss of revenue
accrues and then more fully, probably with
an example illustrated through the| pro-
ceedings. 1 think that would be appreciated
by many engineers.

Then, Mr. President, I would also like
to add my appreciation and congratulations
to the author for his excellent paper. He
has given us matter for thought, good
guidance in economic principles to be
applied in design and acceptance of material
and equipment. Thank you, Mr. President.
PRESIDENT:

Thank you, Mr. van der Walt,

Mr. C. R. BURTON; Kimberley:

Mr. President and Gentlemen: [ wish to
congratulate Mr. Frantz on the excellent
paper he has presented to this Convention.

The comments [ wish to make refer to
Section 2.2.1.c, “Useful or Economic
Life", where Mr. Frantz says: “It is usual to
assume an economic life of 30 years for
4 lant as a whole”. Mr. D. H.

that establish new townships and I find that
it is becoming necessary today with the
increased cost of material, and the shortage
of capital, to lay down a definite agreement
with the property owners, whether it is
your Council or the private companies or
an individual, that development as far as

Kendon in his recent chairman’s address
to the South Midland Centre LE.E.,
Birmingham» bears out this statement when

said “Distribution assets have in the

st been assumed to have a life of about
0 years, but since overhead lines and
other plant can be satisfactorily maintained
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out of revenue” (as they are in most South
African Municipalities) “‘their life could well
be lengthened to 40 years”.

These statements have been confirmed
in Kimberley, which has been giving a
public supply for over 50 years, and where

volt cables laid 48 years
ago are being replaced in many parts by
heavier 11 kV cables. These cables are
being relaid in certain areas which will
remain 5 kV, or are being used for low
tension services. Transformers of the
same age are carrying an overload without
giving trouble, while copper and light steel
poles from small low tension overhead lines
are being used again for street lighting.

During the last ten years the Municipal
consumption in Kimberley has, however,
increased 8,000,000 to 31,000,000
units per annum and consequently con-
siderable loans, to lay down a new 11 k'
network and also a change over of the low
tension network from three phase three wire
to standard three phase four wire, were
found necessary to cater for the future,
apart from ordinary area development.

The Cape Provincial Administration has
given its necessary sanction for the loans
to be raised but has limited the redemption
period for distribution equipment to 20
years and in some cases to 18 years.

attempt was made by the Kimberley
City Council to obtain an extension to
25 ‘yeats but without success, the final
letter from the Provincial Administra-
tion_ stating that the period was fixed in
conformity with the periods given to all
other local authorities for similar work.
When the Council asked how the period
was arrived at it was informed, inter alia,
that it was “not the policy of the Provincial

Iministration to glrnish reasons for its
decisions”,

The matter is, however, of considerable
importance to undertakings which are in
the early stages of development, where a
distribution system is being laid down to
cater for future requirements, as a short
loan period the effect of making the
consumers of the present not only pay
for the consumers of the future, but also
for the anticipated additional requirements
of those consumers.

When one considers that consumption
will inevitably increase considerably with

¢ years, particularly if the tariff is reason-
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able, and that in consequence the capital
cost' per unit sold will be considerably
reduced, it seems absurd to inflate the cost
per unit during such period of rapid
development.

Unnecessarily high tariffs have a marked
detrimental influence on the rate of develop-
ment.

To illustrate the effect of varying loan
periods the following are the percentages
which will cover interest (at 4 per cent) and
redemption on loans for the periods stated.

S A A

In 1940, at the beginning of the period of
rapid expansion in Kimberley, the annual
capital charges were only some 4 per cent of
revenue and the total loan indebtedness
was negligible, as the greater part of the
distribution system had been paid for
many years previously, a considerable
proportion  being from annual capital
appﬁrrh@m from revenue. Today the
capital charges of the distribution system
have risen to 15 per cent of revenue, due
to the great expansion taking place and
to the greatly increased cost of equipment.

If the redemption period of the recent
loans was 35 years instead of 1820 years
the loan charges would only be 10} per cent
instead of 15 per cent of the revenue and this
saving would, incidentally, almost pay for
the increased cost of coal delivered.

The effect of a short redemption period
on on old esmblished - undertaking s
marked, but the burden on a comparatively
young undertaking must be crippling and
will stifle progress, particularly afpte
to ten years of rapid post-war expansion,
and at a time when it is hoj that
generating plant capacity will no longer be
the limiting factor of supply and expansion.

The high price of equipment today is
intensifying the problem, but 1 am son:
vinced that we should do all we can to
encous to cater for the increasing
use of electricity, in order that tariffs thl&
not have to be materially increased in the
coming years. In so doing we shall play
ournfm in resisting the present increasing
spiral in the cost of living.
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generation should be in no worse position

an ous own (o pay its fait share for the
amenities we are providing for them now
as we must hope that by the time our
children “take over’” international sanity
and economic stability will have returned
in a certain measure.

We are all aware that in many instances
the incidence of increased loan charges is
spasmodic and unless there is, for example,
an adequate tariff equalisation fund, it may
be particularly hard to balance the budget
for a limited period of years without the
odeiriie Doeient bttty
creasing tariffs. We want the Provincial
Administration to be reasonable in giving
longer periods for loans to assist us in those
difficult years. During the more favourable
periods we can carry out certain extensions
from revenue but we desire local autonomy
for the undertakings we serve and in whose

we are so vitally interest

Another aspect of this problem of excess
provision for the future by urban under-
takings is the possibility of some form of
naionalisation whxch although it may be

thought unlikely at’ the moment, is a
definite poss\bll\w in the future. In Great
Britain  municipal ertakings  were

acquired at book indebtedness only and not
az real values. Over prudence therefore

oved to have been a poor policy from
e Miunloipel gotnt of iaw,

1 therefore urge this Convention to
consider rf;a.ss(ng a sulnblc resolution con-
cﬂmng e loan pes or distribution
equipment and to \nllruc( the Secretary to
noﬂf the Cape Provincial Administration
of rhe terms of such resolution.

PRESIDENT
Thank you, Mr. Burton.

Mr. J. E. MITCHELL, Salisbury:

Mr. President and Gentlemen: 1 would
like to express my thanks and congratula-
tions to the author, not only for the paper
itself and for the time and thought that he
has put into it but also because of his
choice of subject.

This Convention,
forgotten, is gat
engineers and councillors, and where
engineers may take delight in listening to,

“gmdmmmg papers full of technical

it should never be
thering of electrical
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terms, [ am afraid that councillors, in such
instances, only show a polite interest.

The author has entitled his paper,
however, “Economics In' the: Electriclty
Supply Industry”, and the very word

no , L'am sure, enough to make
or alert and attentive.

“Here”, says the councillor, “ls some-
thing to do with £ s. d. and ¢t I do know
something about.” or is not
even sarsfied with whetcing the councillors'
appetites with the single word “economy”
he has gone further and wsed the ploral
sounding word of “economics"’. “Not just
one economy,” rejoice the councillors, “but
many: this really is something in our line,”

1am glad o see, however, that the author
does ot let them get entirely out of hand,
and puts some sort of brske on this

ind Il thow not 10 12 decsived: inth
thinking that the cheapest is the most
economic or, to get down to basic English,
costs thc least money.

Now, to get down to the paper itself, 1

culd lnke to deal with the three methods
of depreciation on an annual cost basis
mentioned by author, namely  the
straight line, the reducing balance and the
sinking fund methods, and T am pleased to
note that he advocates the lattes

1 would like the author, however. to
give consideration to another method,
Where an undertaking is expanding rapidly,
and plant is no sooner installed than it is
more or less loaded, there is no doubt thnt
the sinking fund method is correct, but
when considering el!her a slowly expanding
undertaking or a hydro-electric scheme,
where the full use oty the asset is likely to
be delayed, some thought should be given
to a system which, for the lack of a better
name, could be called the increasing pay-
mcnt system.

e beginning of the life of the asset,
whlc it is expected will not be up to
its full earning capacity for some consider-
able time, the early years' loan charges
could be comprised of almost entirely the
interest, and the depreciation charges, or
the amount set aside for repayment of the
loan, which is, in effect, what the deprecia-
tion charges are, could be gradually
increased so that the lar, er pavmems could
be made when the un ing was best
able to afferd them, md net the reverse
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procedure, which takes place when. the
reducing balance method is

There are so many fﬂccts to this paper
that it would not be very difficult to find
something to comment on in every para-
graph, but I will confine my attention to
two points, and the first of these is “‘eco-
nomics in the operation of power station
plant”.

The author advocates the use of incre-
mental rate curves to determine the most
economic load distribution between units
of plant, and in doing so is critical of the
method of loading the most efficient plant
to its economic rating in order of merit
and allowing the least efficient units of
plant to carry the fluctuations in load.
‘mathematical proof that the loading of plant
units should be such that the incremental
heat rates are equal is open to serious
objection, as the i mcremen rate curves are
derived from performance curves which are

based on steady load conditions. A
manually controlled stoker fired boiler
carrying a widely fluctuating load can be
expected to give a considerably lower
efficiency than a similar unit carrying the
same load at a steady rate and when this
factor is taken into account, with others,
which I shall mention, I feel that in practice
the proposed method of loading would not
yield any advantage and might well resule
in a reduction in the avenll thermal
efficiency obtained from the plant

One of the most serious Iosses incurred
in power stations carrying a fluctuating
load, is that due to the running of un-
necessary plant whether it be 'boilers,
turbines or pumps. When each plant unit
is loaded to its economic rating in turn,
and in order of merit, it becomes immedi-
ately apparent when a_unit can be shut
down on falling loads, whereas when
incremental rate loading is _adopted no
imme indication is given to the
operatives when a unit is no longer required,

50 extra losses can be incurred for this
reason.

Another difficulty to be encountered in
the application of incremental rate loadings
to power-station plant is the uncertainty of
the actual incremental rates of the units of
plﬂnt in operation. These rates will vary

with such factors as the cleanliness
of condu\sers boiler heat transfer
surfaces, not to mention such indetermin-
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ates as the efficiency of individual plant
operatives under whose control are such
factors as the combustible in ash loss and
excess air losses on boilers. If any attempt
is made to cater for these variables in the
loading schedule, the complexity of the
problem is found to require the full time
services of a competent engineer who m:

v 4 Intiliter chaietioal Ao, precetial
knowledge of the plant under his control
to determine the ideal loads of the plant
units. Such persons are difficult to find,
and would, in my opinion, be better
employed in the active supervision of the
operation of the plant with a view to
reducing the major controllable losses.

Since many power station engineers are
by no means certain of the relative import-
ance of these controllable losses on the
plam, this point may be brought home to
th y the preparation and issue of
sxmpl: heat-rate correction curves for the
turbo-alternators, and efficiency loss curves
for the boilers under their control. The
major controllable factors on the turbine
are the back pressure, initial steam tempera-
ture and the final feed temperature. These
curves enable the rtance of such
variations from design conditions to be
assessed and show the extreme importance
of the maintenance of low back pressures,
with the effect of feed heat as the next most
important variable.

A similar curve can be made available

show the relative importance of

com'rellable boiler losses. These mclude
the combustible in loss, the excess air
Toss as indicated by the percentage of carbon
dioxide in the flue gases, the flue gas exit
temperature, and the percentage moisture
in the coal as fired. In the operation of
stoker-fired boiler plant, the over-riding
importance of the combustible in ash loss
is clearly indicated, and a change in the
percentage of carbon dioxide content of
the flue gases can be converted into tons
of coal per hour by a moment’s calculation,
Fuel conditioning by the addition of
moisture can often have a major effect in
reducing the combustible in ash loss, but
operatives are often in doubt concerning
the losses incurred by the addition of
moisture to the coal. If samples of ashes

vmg various percentages of combustible
are comparison, stokers can
|mmcdmely assess the amon

unt of com-
bustible in ash discharged from a boiler
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to within two to three per cent. By the use of
these curves, the gain in efficiency obtained
ditioning the coal wit]

reduction of the combustible in ash, can be
compared wil oss in _efficiency
brought about by the addition of moisture
to the coal. The importance of the correct
conditioning of coal can thereby be made
apparent to the boiler operators.

There is, of course, another method
which would achieve the same object and
major economies would result, and that is
an incentive coal bonus to be paid to the
power station operatives.

I could instance pre-nationalisation
undertakings in LK. where this
achieved a great success, but until, as
advocated by Mr. Eastman in his retiring
address recently, electricity undertakings,
although being retained in Municipal owner-

forced to buy recently from the Continent,
is three times the recently increased Union
price, and the cement price double the
Union price, a 28ft low tension pole can
be made for €6 10s. each. By means of a
power operated pole auger and derrick,
operated by three natives and a European,
up to twenty of these poles can be planted
in a day at a cost of £1 4s. per pole, which
figure includes transport up to ten miles
from the store, and all overheads on the
machine, plus ur, fuel, etc., and I
suggest that where a power Operated
derrick is used, weight is not a factor
needing much consideration.

Thus, as I say, with ingredients double
and treble the Union price, concrete poles
can be planted in Salisbury at less than
£§ per pole, against the author’s figure of
£20,

it seems to me, is making a

ship, are as separate
undertakings, and do not have to consider
the impact of such an internal arrangement
as this at the power station on the City
Treasurer’s and Town Clerk’s departments,
I am afraid it is impracticable.

I should be pleased to have further
details of the boiler plant to which the
performance curves in Fig. 4 refer. It
is usual for boiler plant to have an increasing

iency with load until the
economic rating is reached at approximately
80 per cent of the maximum continuous
rating. In these units, however, the maxi-
mum efficiency appears to have been reached
on boiler “A” at dpproximately 48 per cent
of maximum load, and on boiler “B” at
approximately 40 per cent of maximum load.
is has the result that the units will
usually be operating on the drooping
portion of the performance curve an,
such plant it would be necessary to consider
seriously the advisability of adopting incre-
mental rate loading, This is, ﬁowm:, a
i unusual condition in my experience,
and for this reason I am interested to learn
further details of the type of boiler plant
used by the author.

My second point for comment is on the
author’s statement on. plge 14, paragraph
3.2.4 in regard to overhead lines.

The Salisbury Municipal  Electricity
Department, as | think most of you know,
manufactures, under its own patents,
concrete poles, and despite the fact that
the reinforcing steel, wr:ich it has been
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handsome profit somewhere, for on my
calculations, a low tension concrete pole
should be able to be planted in the Union
at less than £5, and is therefore a very
much more economic proposition than a
wood pole on the author’s own showing.

As I said earlier, there are many other
comments that coul made and also, as
the author states in his conclusion, many
other aspects of economics in the electricity
supply industry that he has not even
touched on, but I feel I have taken enough
of the Convention’s time, and will conclude
with my best thanks to the author for
writing a paper of absorbing interest, and
without doubt a mental meal of many
courses.

PRESIDENT:
Thank you, Mr. Mitchell.

Mr. J. C. FRASER, Johannesburg:

Mr. President and Gentlemen: The
subject so ably presented in this paper is of
momentous interest at the present time.

Due to the steep rise in labour and equi
ment cost, which the electricity supply
industry, in common with other industries,
has had to meet in recent years, there has
manifested itself in " this country the
necessity for increases in electricity supply
tariffs.

Already a considerable number of smaller
municipalities and several larger ones have
succumbed to this trend.
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Realising, as all responsible officials in
our industry do, the important part cheap
electricity plays in modern life, both in the

ouse and in industry, and the particular
importance of cheap power to a country
like ours, in the process of unprecedented
industrial development, it is only natural
that many of us have been giving our
attention _ increasingly to the economic
aspect of electricity supply both at the
design stage and in the day-to-day operation
of our undertakings.

The present paper is therefore performing

a signal service, in summarising the basic

principles of electricity supply economics,

in drawing attention to the large

amount of work already done in this field

and accessible through numerous sources in
literature.

I do not propose here to discuss the
basic principles touched on in the paper,
which will have served its purpose if it has
stimulated our interest and whetted our
appetite for further study of this intricate
subject.

I would rather point out the wide scope
of application of these principles in practice.

In power station design economic con-
siderations have led to the adoption of
higher pressures and temperatures.

In the Orlando Power Station at present
being extended in Johannesburg the designed
steam conditions are 625 psi pressure and
820°F. temperature, as compared wif
365 psi and 700°F. in Johannesburg’s older
city generating station. erseas the

ency is toward ever increasing pressures
and temperatures, in this country however
due to the comparatively low price of coal,
steam pressures and temperatures much in
excess of 625 psi and 820°F. are not likely
to prove economical in the foreseeable
future.

to the apparatus in which they are lost.
Estimating loss-load factors is also not
possible with any high degree of accuracy.

On the whole taking account of all
difficulties, the cost of units lost in any
particular piece of apparatus, can probably
not be estimated with an accuracy better
than 20 per cent.

This does not however detract from the
value of an economical analysis of a given
problem provided the alternatives con-
sidered are compared on the basis of the
same basic data, and that differences in the
annual cost of two schemes are not con-
sidered significant unless they exceed say
5 per cent of the total.

Thus in Johannesburg it has been the
practice of adjudicating tenders for trans-
formers on the basis of a “capitalisation”
formula, which reads:

Total Annual Cost
7:05 1 Cu
Twotaa (e F)

where C is the tendered price in £, Fe are
the iron losses and Cu are the copper
losses in watts.

This formula is based on a cost of }d. per
unit lost and a lossload-factor of 0-333
and an economical life of the transformer
of twenty years. Using different data,
which gives a total annual cost some
10 per cent lower than calculated on the
above formula, the order of tenders on the
annual cost basis is reversed in some cases,
but only if the differences between the
tenders are less than 2 per cent.

Therefore, where the difference between
is of the order of less than say

On the distribution side appl of
economic calculations is legion, though
perhaps the application of basic principles
in this field is more difficult than in most
cases.

To determine the cost per unit of units
lost in distribution is no simple matter as
the position is complicated by the necessity

of adding the cost of transmitting the losses

5 per cent of the total annual cost, these
differences could be disregarded and adju-
dication could be proceeded with on the
basis of first cost alone.

Problems like the selection of trans-
mission and distribution voltages, the
choice of alternative network layouts,
methods of voltage regulation, the choice
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of economical conductor cross-section
could and should be decided on economic
grounds, subject always to the proviso of
proper safeguards for maintaining a satis-
factory standard of service, and public
safety, which can not be as a rule justified
on purely economic grounds.

To quote an example of a different kind
where economic considerations justified
initial expenditure far in excess of a
possible minimum, the Johanneshurg
Electricity Department purchased some
time ago a fork lifting truck to facilitate
handling of stores in the stores yard and
in the workshops. Three alternatives were
examined: (i) to continue handling of
stores by hand; (ii) to purchase a petrol-
driven truck at a cost of about £900;
(iii) to purchase an electrical battery driven
truck at a cost of about £2,000.

It was found that both alternatives (ii)
and (i) were more economical than (i).
Alternative (iii) proved the most economical
of all in spite of the very much higher first
cost if at least four hours of daily running
could be counted on. For a lesser
use the petrol-driven truck was the more
economical.

I would like to point out, however, that
in order to provide basic data for economic
studies suggested in the present paper, a
rather large amount of preliminary research
into the cost of electricity generation and
distribution is necessary as well as a study
of load curves and loss-load factors.
Averages, like the average cost per unit sold
are of little use. The following figures,
which were obtained from an analysis of
costs in the Electricity Department in
Johannesburg may be of interest.

The cost of losses in the H.V. distribu-
tion system was found to be approximately
£2 2s. per kW M.D. plus *11d/Unit.

The cost of losses in the L.V. distribu-
tion system was found to be approximately
£3-5 per kW M.D. plus -14d./Unit.

The first of the above figures is the average
cost per unit at the station busbars, while

the second is at the hypothetical terminals
of the H.T. distribution system.

A rational costing system, giving a
functional subdivision of costs is a primary
necessity to enable a proper cost analysis
to be made.

An analysis of the annual system-load
curve in  Johannesburg produced the
following data: loadfactor 42:8%, loss-
load factor 20-9%. Working on the
formula for the loss-oad factor given in
the paper, 3F+7F* the loss-load factor
would have been estimated at: 25-7%.
This means that for these conditions at
least the formula given is producing values
for the loss-load factor, which are about
25% too high; -2F+-8F* would have
produced a better value.

On the other hand an analysis of a daily
load curve on one of the distribution load
centres with a purely domestic load showed
that the load factor was *40% and the loss-
load factor +24%. These figures give close
agreement with the suggested formula.

The above proves my point that errors in
a rough estimate of the loss-load factor
can be of the order of 20-30%

In conclusion I would again emphasise
that careful economic study of electrical
supply problems pays dividends in the
long run, provided slavish adherence to
formulae is not attempted, and a measure
of ordinary common sense is brought to
bear on the problem.

PRESIDENT:

Thank you, Mr. Fraser. Gentlemen, we
will now adjourn for lunch and resume at
2.30 p.m.

Convention resumed at 2.30 p.

PRESIDENT:

Gentlemen: We will not continue the
discussion of this morning’s paper this
afternoon. It now gives me great pleasure
to call on Mr. Smith, Electrical Engineer,
Boksburg, to give us his paper on Meter
Testing.
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Introduction

South Africa has in_ recent years wit-
nessed the astonishing development of the
use of electric current in all phases of
South African life. No longer is electri-
city considered a luxury. It is now con-
sidered absolutely essential to the well
being of the people. This great develop-
ment has increased the necessity for
accurate methods of measurement of
electrical energy, the testing and
maintenance of electricity meters is now
a recognised profession.

The proposed introduction of the Meter
Testing Code has brought to the notice
of all engineers the value of meter test-
ing and has aroused a great amount of
interest throughout the Union and engi-
neers have established routine testing and
others have improved their existing test-
ing section, which is, in the author's
oplnion, & matter for congratulation, and

o doubt result in a great improve-
ment in moter-enginecring practice.

The intention of the paper s o be of
some  assistance dertakings
who may be able to set up mu(nr repair
and testing in a simple way at a low
cost, and at the same time satisfy the
provisions of the proposed Meter Testing

Code.

Small undertakings of to with
European populations of less than 10,000
will have from 200 to 2,000 meters in
circuit which have to be tested every six
years, which means that from approxi-
mately 35 to 350 meters to be overhauled
and tested in the course of one year.
This number can be easily dealt’ with by
the Engineer himself and the equipment
required can be simple and cheap.

Undertakings with populations of from
10,000 to 20,000 who have to deal with
350 to 700 meters per year may organise
as the smaller municipalities or they may
establish meter testing in conjunction with
installation and other test work.

Undertakings with European popula-

tions of from 20,000 to 60,000 would tend
towards making the meter department the
electrical testing section responsible for
tests on a wide variety of apparatus includ-
ing meters, instruments, protection, trans-
formers, oils, lamps, cables, etc., etc.
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Tig. 1. — Single phase A.C. kilowatt hour meter.

The large undertakings would have a
specialised meter and instrument, repair
and test department, with other depart-
ments dealing in ormers, cables,
lamps, etc, these branches having in
charge a fully qualified engineer. It is
the author's intention to deal more
especially with ineter repair and testing
appertaining to undertakings with popu-
lations up to 60,000 inhabitants.

Meter Repair
The majority of meters are of the

although D.C. metering is rapidly dis-
appearing in_this country it will also be

dealt with. In the past little thought or
care was given to meters. They were placed
in the most inconvenient places imaginable,
such as kitchens, above stoves, above
water sinks in the sculleries, in cellars,
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ete., and received no further attention until
they stopped, were damaged due to light-
ning, overload or otherwise, or got into
such a condition they had to be replaced.
Fortunately in recent years more particu-
lar care has been given to the handling,
transporting and installation of meters
e main components of an A.C. meter
are current and potential coils, spindle and
disc, brake magnet, registering train, bot-
tom jewel bearing and top pivot. (Fig. 1,
with registering train removed.) The over-
hauling of meters can be classified into two
groups.
(1) Meters requiring cleaning and
checking.
(2) otare: nendlcr adon repairs.
(1) All that is required to be done in
this group is to remove the train and wash
out with benzine and dry thoroughly,
examine for bent staffs, see that the
meshing gear wheel spins freely. No oil
should be used for train bearings. Re-
move the brake magnet or magnets and
by means of a thin non-magnetic blade
slightly moistened with vaseline clear the
gap of any foreign matter that has lodged
therein. (It has been found that an iron
blade upsets the calibration of the meter.)
Remove top pivot and bottom jewel, which
in turn will allow the disc and spindle to
be removed. Inspect the spindle pivot for
wear and if necessary burnish or renew
the point. The sapphire jewel bearing is
next examined for rough or cracked sur-
face. This is done by using the point of
a fine sewing needle and working carefully
round the cup of the jewel, the point of
the needle will catch if there is a crack
or rough spot. Should this be the case
then the jewel should be replaced with a
new one. The top pivot assembly is then
examined and if the the pin be bent or
damaged, renew it, clean out the cup or
reservoir in the top of the spindle and
refill with pure vaseline. In some makes
of meters the spindle and disc can be
removed without disturbing the brake
mznet
reassembled, care being
mmn um b st e
correctly with the worm on the spindle,
nbout half the depth of the teeth should
The meter is now ready for test.
1t 18 he author's opinlon that in this class
from 20 to 24 meters can be dealt with
in a working day of 8 hours.

Tig. 2. — Direct current meter.
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(2) Due to overload, lightning, rough
handling or to dirt getting into the meter
due to a broken glass or cover, more
extensive repairs are necessary. The parts
are removed as in (1) and also the poten-
tial and current coils. The checking in (1)
is carried out but in this case the train
in completely dismantled, the gears and
staffs cleaned with benzine and burnished
with & brasswire brush, the bearings
cleaned with sharpened pegwood. The
potential coil may be open circuited due
to lightning, and this usually happens at
the end of the coil; a spare assembly
should be available fnr qulck replacement.
The larger undert can easily rewind
the' colla, . mall undertakings should
have spare coils on hand.

The current coil may have broken down
due to a flashover or overload and is dealt
with on similar lines as the potential coil.

Under this class of overhaul it is esti-
mated that from 12 to 14 meters can be
overhauled in a day, excluding coil rewinds
and 4 meters including rewinding of coils,
the coils being rewound in an automatic
coil winder.

New Meters

The author’s undertaking checks and
tests all new meters before putting them
into service, with a special examination of
the jewel surface and pivot point which
may have been damaged by the impact of
the spindle pivot while the meter was being
t ed. Tt has been found that about
60% of new meters are outside the 2% -
allowed for in the by-laws, but that the
majority or 95% are within - 5%. Also
almost all meters so adjusted have also to
be adjusted on the -5 power factor test.

Although the author’s undertaking tests

meters on -5 P.F. because it is a
standard practice, he is of the opinion that
this test is not absolutely necessary for
domestic loads.

In all cases of meter repair a strong air
blower is useful for blowing out dust and
drying, ete.

D.0. ampere-hour meter repair

The overhauling and repair of D.C.
meters requires greater skill and care,
and a longer time Is required in the over-
hauling as compared with A.C. meters.

The main parts of a D.C. mercury motor
meter are:-
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Permanent magnet or magnets, mercury
chamber, rotor, jewel and pivot, register-
ing train, and a correction coil or bar (see
Fig. 2 with train removed). Should a new
meter not start the fault may be due to
insufficient mercury in the chamber; see
that the chamber is full and rotate the
rotor or armature (taking great care as
the rotor is easily bent) with the fingers
by means of the balance weights to elimi-
nate any bubbles in the mercury. Also
check the registering train for meshing
with the worm gear on the spindle.

For major overhau) great care must be
exercised. Remove the train, empty the
mercury from the chamber, loosen the
balance weights, which also form part of
the locking device of the mercury chamber,
remove top pivot bar, and magnets (plac-
ing a keeper on them) and take mercury
chamber apart. Carry out checks as in
A.C. meters with the following additions.
The rotor should be quite true and properly
amalgamated. The pole caps must be
insulated from the metal poles otherwise
the meter will be slower due to current
taking another path than the one provided.
Use only a small voltage of about 6 volts
to test the insulation on the pole caps.
If the magnets have weakened they can be
remagnetised as follows:-

Remove the whole lement from the
case and wind from 20 to s of
flexible wire (about 225/40 .wg) round
the magnet or magnets, pass a D.C. cur-
rent of about 500 to 800 amperes by con-
necting it to the 220 V. D.C. supply
momentarily; this jolt will boost the
magnet. The fuse in this circuit should
not be greater than 20 amps. A demag-
netising current of 15 amps in the opposite
direction will help to stabilise or age the
magnet, and will only reduce its strength
by about 5%.

Replace the element in its case and allow
it to run for a time to remove air bubbles.
Further stabilising can be achieved by
passing a short circuit current through
the meter. If this is done two or three
times the magnets will be stabilised and
the magnets will have weakened by only
2%. mlhlequent short circuits will have no

T‘hs mercury can be cleaned as follows:-
Make a funnel of blotting paper, the
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hole of which should be kept small. Filter
the mercury two or three times through the
filter, this will remove most of the larger
particles of dirt. Then squeeze the
mercury through chamois leather, then
wash with a diluted solution of nitric acid,
one part acid to 4 to 5 parts water. Wash
again with plenty of water to remove seum.
Wash with a weak solution of caustic
soda to remove acid and finally wash with
water to remove all alkali. Dry in an oven

taking care to keep mercury clean, Very
large undertakings distil the mercury but
this method is too expensive for small
undertakings.

A.C. testing equipment

In a test department any particular test
conditions should be readily obtained so
that the apparatus under test can be sub-
jected to conditions in actual practice.
Therefore the design of the equipment

ol
s [1 ® e D 1
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Fig. 8. — Test bench for single-phase A.C. meter-testing equipment.

Fig. 4. — Schematic disgram of simple A.C. test bench.
70
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should be such as to produce actual work-
ing conditions for any meter test. How-
ever, this is not economical for a small
undertaking to embark upon and therefore
equipment that will ensure accuracy within
wider limits is justified in their case.
Small undertakings dealing with up to
SSpmstaieis fyene caice)only aiie
board as shown in Fig. 3 and can be con-
structed of wood, wired and equipped as
in Fig. 4. The components are a 15 amp
two pole fron clad switch with fuses, two
5 amp tumbler switches, one to control the
potential circuit and the other the current
circuit. A transformer to provide the
phantom load which can be constructed
cheaply and details of which are given
later in this paper. One fine and one coarse
rheostat, a set of changeover links, an am-
meter and a specially tested K.W.hr. The
ammeter and K.W.hr. meter to be of 25
amp range with a wide scale for the am-
meter. A range of 25 amps is considered
sufficient, but larger undertakings may find
it necessary to go up to 50 amps and re-

place the K.W.hr. meter with a_rotating
sub-standard. The above setup will satisfy
most of the needs of a small undertaking,
even to the testing of polyphase meters
as single phase meters.

This board does not allow for a 10%
increase in voltage in the potential circuit
to test for creeping. The author is of
the opinion that this can be ignored in
small undertakings as it is unlikely that
there will be over voltage. However, if
expense is no object an auto tranaformer

ive 10% over voltage should be incor-
poratad,

The cost of such a board should not
exceed £20 made up of test board £5, ic.
switches, fuses and tumbler switches £1,
a phantom loading transformer can be
made from a C, CM or BM current trans-
former and can be bought secondhand at
a low cost, say £5 for completed trans-
former. Rheostats can be made up for
about £2/10/-, a K.W.hr. meter £3, and
ammeter £3, terminals, ete., 10/-.

Undertakings testing from 350 to 700

- ne s

¥ig. 5. — Schematic disgram of A.C. test equipment.

n
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meters a year would probably improve on
the test board previously described. Such
& board fs shown in Fig. 5, which includes

tential variacs to vary the voltage of
the voltage circuit and a current variac
to give fine adjustment to the current.
This test board would also be provided
with a rotating sub-standard and a reliable

sub-standard grade single phase watt-
meter.

Means are provided for changing over the
potential circuit to another phase so that
a power factor near to 0-5 lagging can
be obtained.

The cost of such a board including sub-
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6. — Moter testing equipment in use in the meter department.
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standard instruments will be in the neigh-

bourhood of £200.

Two variacs at £10 each £20
Rotating standard .. .. 60
Wattmeter .. . 70
KWhr. meter .. .. .. ... 3
Current loading transformer .. 5
Variable current transformer .. 10
Voltmeter .. . .. 5
Ammeter .. .. . 3
Test board with switches and

fuses .. .. . 15

The undertaking with which the author
is associated deals with approximately
1,000 meters a year and, therefore, it was
decided to install a utility bench for
3 phase testing so that actual 3 phase
conditions could be obtained for 3 phase
meters and other apparatus. The equip-
ment was also designed so that other
apparatus can be tested, such as volt-
meters, ammeters, electrical instruments,
ete. ing i

ried out, by using a third rotating standard
on another test rack, but usually only one

Fig. TA.

single phase test is done, as there is only
one tester in the test room. A separate
board has been constructed to test pro-
tective gear as heavier currents are used
for these tests.

'he main consideration consistently kept
in view was flexibility without making the
equipment too costly. Two racks back to
back as shown in Fig. 6 capable of carry-
ing a total of 26 single phase or 12 poly-
phase meters were incorporated.

The physical appearance of the supply
and control equipment is a wood cabinet
placed next to the racks. The cabinet has
two removable sides to allow of easy
admittance to the interior. The front panel
is of bakelite, carrying on one side three
current control variacs, and on the other
three potential control variacs, all arranged
in vertical order. Along the top centre are
three sets of link studs for changing the
C-T ranges on each phase, and immedi-
ately below three sets of link studs for
loading ranges. Two 3 pole switches, three
5 amp 2 pin sockets and the phase-shifting
transformer control knob complete the
layout. On top of the cabinet is a wooden
case with a bakelite front panel on which

Fig. 7B.
Diagram of single and poly-phase meter testing equipment

3
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are mounted three voltmeters, three am-
meters, and three power-factor meters, the
whole mounted on a hollow swivel base. A
glass-covered well in the top of the cabinet
contains two rotary sub-standards and two
sub-standard wattmeters.

Power factor adjustment is made by
means of a pl shifter. An mdncunn
motor was obtained, the winding calculated
and the transformer built in our work-
shops. The phase shifter is wound delta/
star, no provision being made to delta the
secondary, the voltage ratio is one to one.
The output from the transformer is fed to
three variacs, and thence to,the potential
circuits (see Fig. TA).

This supply is made available on the
standardising bench for C-T and watt-
meter testing. The variacs giving a slight
step up of potential, 270 volts per phase
to neutral and 467 .volts phase to phase
can be obtained. The two voltages con-
stantly employed are 220 and 110, the
former for single phase and 3 phase 4 wire
meters, and the latter for maximum de-
mand meters and certain 3 phase 3 wire
meters which use potential transformers
on site, a ber of 3 phase 3 wire
380 volt meters are also tested from time
to time.

The current circuits of all meters under
test are phantom loaded, and the method
employed here is entirely inductive. A
series of tests to determine harmonic dis-
tortion by means of a cathode ray oscillo-
graph have been taken, these tests show
that there is a small harmonic present
which however does not seriously effect the
tests as will be shown later. Here, too,
the regulation of the load is done through
variacs, The output of the variac is taken
to & small power transformer with a tapped
secondary, the ratios being 220 volts, to
2, 4, 6 and 12 volts,

The set up of the current circuits in-
cludes multirange current transformers,
the ratios being 50, 25, 10, 5 and 1 to 5.
A multirange C-T was considered prefer-
able to complicated switching or ratio
changing operations, since the C-T's are
incorporated in the interior of the cabinet.
The ammeters, P-F meters and watt-
meters current coils are permanently con-
nected as secondary burdens, extra im-
pedance burden being connected in the
yellow phase circuit to compensate for the

lack of a wattmeter current coils. The
three C-T's were built in our workshops,
special precautions being taken to maintain
the ratios within close limits on the two
lower ranges. The tappings are taken to
the front panel, terminating in studs
arranged in an arc, with a strap to a centre
stud, and adjacent centre stud with accom-
panying arc of 4 studs being connected to
the tappings of the loading transformer
(see Fig. TB).

It will be noticed that the C-T ran;
and the loading range can be altered inde-
pendently of each other. Since it is advis-
able to work the variacs at the highest
possible voltages output for any load, a
loading range is chosen to ohham ths effect
for any batch of meters. mbering
that the load is inductive and largely made
up of the meter series coils, a batch of
twelve 50 amp meters will require a lower
setting of the variac than a batch of twelve
10 amp meters using the same loading
range on the loading transformer. A
lower voltage output from the loading
transformer will therefore be used for the
50 amp meters than for the 10 amp meters,
thus maintaing a high output voltage from
the variacs. This does not apply to the
potential circuit variacs, which according
to the nature of the case will be set either
to 220 volts or 100 volts.

Testing is done by the simple comparison
method, two Sangamo multirange rotary
sub-standards being used. A table of
rotary revolutions to 25 revs. of the meter
disc at full and half loads, and 5 revs. of
the meter disc at full and half loads, and
5 revs. at 1/10 and 1/20 loads, has been
drawn up for single phase meters, thus
facilitating the rapid testing of a batch
of meters. Two 3 pole relays, the coils of
which work from a single snap switch,
conniest and dissamnao the supplies fustas
taneously and simultaneously. The sub-
standards and the meters thus start and
stop together. All meters doing 25 revs.
the rotary will do a tertain number de-
pending on the ratio of the respective con-
stants. Since the rotary has three dials,
hundreds, tens and units, with a large unit
dial subdivided into & hundred divisions,
readings can be taken to -01 of a complete
revolution, The appropriate range on the
sub-standard is u
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Example:-
Meter: 10 amp. 400 RP.U).

Ramry iy mps (75« RP.U.).
Therefore for 25 revs. of meter under

750
test = on X 25

= 46-88 revs. uf sub-standard.
1/20 load revs.

1 amp (7500 R.P.U.).

A preliminary 5 rev. test is miade at
full load to ascertain that the meter error
is not greater than an amount equal to

25 disc rev. at 25 revs., as otherwise a
complete rev. of the dise plus or minus
may pass unnoticed.

A 1% error at full load is a quarter of a
rev. of the meter disc, while at low loads
a divider is used in conj\u.lcﬂun with a
scale (fixed to the test rack in a con-
venient position), graduated according to
the size of the disc, a distance of 1/20 of
the disc circumference being equal to 1%
error. :

The snap switch controlling the relay
coils can be inserted in the potential circuit
of either of the rotaries, the vacated socket
being shorted with a shorting plug (re-
moved from the socket into which the snap
switch plug is inserted), thus leaving the
‘meter under test to run at a predetermined

stopped at any number and fraction of
revolutions. This method is specially em-

single phase meter, and where it is not
advisable to disconnect the current to the
meter even for short interv:

The physical dimensions of 00, cabhunt
are compact, being 3’ X 3’ x 2 8, holding
apparatus for a maximum loading of 50
amps on all phases. With the layout no
external instruments or controls are
needed, and as far as possible concealed
wiring has been maintained, making for
attractiveness and efficiency.

The wiring diagram of the above equip-
ment is shown in Fig. 8. The red current
circuit is connected to current terminals
on the back to back meter racks. By
closing the rlghmnnd single pole switch
and leaving the two single pole switches
(on the lefthand side) open, both sides

of the rack can be used for testing a large
batch of meters. However, a smaller batch
can be tested on either side of the rack
by leaving the righthand single pole switch
open and closing either one or both of the
lefthand single pole switches.

To prove the above equipment

A test was taken on a batch of 10 amp
single phase meters by means of the above
board at an ambient temperature of 80°F
and at loads of 1/2 and 1/20 loads under
the most excessive inductive conditions
possible, and calibrated within 1% .

The second series of tests was carried
out under actual working conditions, e.g.
on a lamp load connected directly to the
mains at an ambient temperature of 75°F.
The deviation from the first calibration
curve was between :04 to -1% -=. The
batch of 11 meters included modern and
old types of meters, but all of the same
make. The tests were by timing and dial
r .

Further tests are to be carried out on
various sizes and numbers of meters.
D.C. equipment

The author’s undertaking does not deal
with D.C. meter repair and testing, and
this is the case of the vast majority of
undertakings in South Africa. However,
the author has been acquainted with other
tests laboratories (viz. the South African
Railways and Harbours and the Johannes-
burg Municipality), where a_considerable
amount of D.C. testing is done and the
equlpmenr. is more or less the

either from a battery or a low voltage

amo for the. current circuit, and a
steady voltage supply which can be varied
from 100 to 500 volts for the potential
circuit. A small dynamo being used for
this supply.

In the case of mercury motor meters
a current supply from a 6 or 12 volt bat-
tory is all that is necessary. The rest of

the cquipment includes an assortment of
variable tances of various current-

meter for watthours meters) are necessary.
The ammeter which has a series type
shunt is used and which is made up of
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shunts rated at 1.5, 3.0, 7.5, 15, 30, 75,
150 and 300 amperes.

A wiring diagram of a D.C. test bench
is shown in Fig. 9. An alternative steady
potential supply from a M.G. set is shown
in Fig. 9a, and a battery supply in Fig. 9b.
A.C. Meter Testing

There are four methods of testing alter-
nate current meters.

(a) Comparison (or dial testing).

(b) Rotating sub-standard.

(c) Time testing on held loads.

(d) Strobascopic testing.

The last named is used almost entirely
by manufacturers for mass testing of
meters and used very little if at all by
municipal undertakings and is simply
viewing the speed of the disc of the meter
through a strobascope which has been set
to give the correct speed of the meter at
a particular load; if the meter is correct
the disc appears stationary; if fast, it will
appear to go forward slowly. If slow the
dise will appear to go backwards.

(&) Comparison method (or dial test)
This method is a comparison between
dial reading of a specially calibrated
watthour meter and the dial reading of the
meter or meters under test. This method
can be adopted by small undertakings
where time is no object.
carried out over a long period of time and
load can be varied, ie. it is not necessary
to hold the load on any special value.
This test is as under actual working con-
ditions, but there is always the uncertainty
that the meter might be erratic, that Is it
may stop for short periods during the test
and be fast during the remainder of the
test and yet show a good average test.
This method of testing meters over all
recommended for small

costly inst The check meter has
to be renll!hrnmd fairly frequently.

(b) Testing by means of rotating sub-
standard

This method is the most favoured and
is generally the method used, especially
where speed is essential.

rotating standard is a specially
dasigiad K-Wohr, meter, but instend of
having a registering train as in a K.W.hr.

76

meter the spindle is elongated and attached
a revolution counter which gives the
revolutions of the disc of the standard,
Rotating standards for single phase work
have generally two voltage ranges,
110 and 220 volts, three phase standards
have three, 110, 220 and 380 volts, the
current ranges are 1, 5, 10, 25 and 50 amps
and if required 100 amps range can be
incorporated. The 1 amp element is pro-
tected by a fuse. The readings on the dials
of the standard can be reset to zero by
means of a press button. The test compares
the revolutions of the meter under test
with the revolutions of the standard. The
standard is started and stopped by means
of a snap switch in the voltage circuit.
In this test a fixed number of revolutions
of the meter (a period of not less than
90 secs. should be taken) are checked
against the revolutions ftaken by the
rotating standard and the error calculated
from.

Actual revs.—Revs. meter should do
Revs. meter should do

It is essential for the sub-standard to be
tested from time to time and if the under-
taking has not the means of carrying out
this test, it should be sent to a test
laboratory for calibration.

The above method has the advantage
of speed and the load need not be held at
a fixed value.

(c) Time u.ung on held loads or the watt-
meter meth
umd requires a sub-standard
watl—mater(s), ammeter(s), voltmeter(s),
power factor meter, means of varying the
load to a fine degree, means of holding it
steady and a very reliable stop watch,
In testing K.W.hr. meters the measure-
ments are carried out in watt seconds
per revolution and therefore it is necessary
to arrive at the watt-second constant per
revnluﬂon of the meter for testing pur-
poses. On each meter's name plate is
iven the revolutions per unit; a unit is
1,000 watts for 1 hour or.3,600 seconds,

1000 X 3600
Revs. per unit

As an example let it be assumed that
the meter is 10 amp 220 volt size and

X 100

the watt sec. constant =
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Fig. 9. — D.C. meter test equipment.
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does 1200 revolutions per unit. The watt
second constant of the meter

1000 X 3600 b

= 20002300 ¢ 5000 = K
The testing times on various loads are as
follows:-
1000 watts = f‘;_’ﬂ"(‘)’ =8 sec. per rev.
500 watts — % = 6 sec. per rev.

3

250 watts = %2 = 12 sec. per rev.
and so on.

The percentage error of the meter under
test can be calculated either by wattmeter
readings or by timing, ie. take the above
meter at 500 watts the time for 20 revo-
lutions is say 1212 secs. This timing is

3000

equivalent to a load of X 20

= 495-06 watts.
o) X 100 = 0-99% slow,
or the time for revolution of the disc on

500 watts should be Eﬂ; 6 secs. per

Percentage error

revolution. The actual tirie taken 122:2

= 6:06 se 6:06—6

6 . percenta; = 6.0620
5. P ge error =

= 0-99% slow as above.
For very accurate testing, adjustments
have to be made to the timing to allow for
wattmeter errors. If the wattmeter is
0-29 <+ the actual load is 0-2% lower
than shown on the wattmeter, which means
that if the watts applied had been correct
it would have taken less time for the disc
to do one revolution. The Sxtual s
ment on the above example would
0:2 X 606
6:08 — ~Zomm = = 6.048
6:048 — 6.0

o X

true % error =

= 1% slow.

8

From the above it can be seen that the
method is more accurate but it takes very
much longer to test meters. Also a steady
load is necessary and sometimes another
tester has to be employed to make adjust-
ments to keep the load at a fixed value.
There are however now on the market
electronic stabilisers which can keep the
voltage supply steady.

General procedure for testing
1. Starting current

Meters repaired on the repair bench
are tested for starting current. The meter *
is placed on a small board which is pro-
vided with three plug sockets for 10, 25
and 50 amp range of meters (standard
sizes in the author’s undertaking). These
sockets provide a fixed resistance starting
current of 1/200 of the capacity of the
meter at unity power factor. Thus the
meter is checked for faults as described
in (1) of meter repairs before going to the
test bench. New meters are connected
up on the main test bench and tested for
starting current.

2. Warming up

Before actual testing begins all meters
are energised for two hours at 1/4 load
beforehand so that the temperature rise
of the coils can reach the maximum and is
steady. In the meanwhile the tester carries
on with other work.

3. Full load test

The next step is to calibrate the meter
to within the desired limits on full load
at unity P.F. and taking as a basis 25 revs.
of the meter disc against a determined
number of revs. of the rotary sub-standard.
‘This number will depend on the ratio of
the constants of the meters under test
and of the standard. It is advisable to
connect meters, having the same constant
in one batch as this will save time in
calibrating the meters.

4. Light load test

After bringing all meters to within the
limits of error with the brake magnet
adjustment the load is adjusted to 1/20
full load at unity P.F. and if necessary the
meter adjusted by means of the friction
compensator (low load adjustment),
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5. Full load 0.5 P.F.

Returning to full load a 0-5 PF. lag
test is taken and any adjustments made by
the quadrature loop.
6. Re-check

It is now necessary to re-check full load
unity P.F. and 1/20 load unity P.F. and if
the meters have altered on these loads
due to adjustments on others, the pro-
cedure must be repeated until all three
loads are within the desired units of error.
7. Test on all loads

Starting with 1/20 full load at unity
P.F. the errors of the meters are checked
at 1/20, 1/10, 1/4, 1/2 and full loads at
U.PF. A similar procedure is adopted for
05 lag on 1/4, 1/2 and full loads.
8. Creep test

The meters are now tested for creep

th 10% over voltage in the potential
circuit.
9. Dial tests

A check is taken on the dials as it may
happen that an incorrect dial has been
supplied with the meter or may have been
mixed whilst under repair. The meters are
placed on various loads and checked with
a specially calibrated meter over a period
of two hours.
10. Insulation tests

Finally the meters are given an insula-

tion test between circuits, and if the cover
is of metal between circuits and cover.

Polyphase testing

Polyphase meters are tested either by
time testing on held loads or by the
rotating sub-standard method as for single
phase meters. The question however is
should a polyphase meter be tested as
single phase or as a polyphase under
actual conditions and also if they have to
be with instrument transformers,
whether to test with or without them.

The author's experience has been that
the older types of meters have shown an
appreciable amount of interaction be-
tween the elements of a polyphase meter,
and therefore it was customary to test
polyphase meters as polyphase meters and
if used with current transformers the
meters were tested with them.

However, recent tests on a few makes
of modern meters have shown that inter-
action is very much less than in the older
type. A sample was taken from a number
of 110 v. 5 amp 3 phase 3-wire meters
to be used with instrument transformers
and a series of tests taken as under.

Asa

(1) Single phase direct connected meter.

(2) Three phase direct connected meter.

(3) Single phase with C.T. connected.

(4) Three phase with C.T. connected.
the results were as follows:

Test 1. Loads,
120 [ 1730 | 174 | 12 | 3/4 | man
Direct single phase UPF. .. .. .. | 8+ | 4+ | OK | -2+ | OK | OK
Direct single phase 0-5lag .. .. .. | 1:8+ | 8+ | .34 [ .4t | .24 [ .24
Test 2.
1/20 | 1/10 [ 1/4 | 1/2 | 8/4 | Pan
Three phase unity P.F. .. .. .. .. | 3+ | -2+ | OK. | -2+ | OK | OK
Three phase 05 PF. .. .. .. .. .. |17+ | 8+ | 24| 34| .ap| .oy

]
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Test 3. Loads.
1/20 1/10 1/4 172 3/4 Full
Single phase with C.T. .. .. .. .. | 8+ | k| ek [ Ak | oaF
Single phase with 0-5 PF. .. .. .. |21+ | -0+ [ -84 [ 44| 24 | 24
Test 4.
120 | 110 | 174 | 12 | 34 | pan
Three phase CT., 05 3+ | 2+ | Ok | 2+ | OK | OK
Three phase C.T., U.P.F. |12t | 4k | 84| 24 | 2t

The above tests together with others
carried out in the past have shown that
the modern polyphase meter for all prac-
tical purposes can b as a single
phase meter, and if C.T. operated can be
tested without them and the meter when
put into service will be within the usual
limits of error of plus or minus 2%.
These tests were carried out with 40 V.A.
type C. current transformers.

In spite of these tests, however, the
author intends to carry on testing poly-

meters under service conditions,
especially as there are great numbers of
bulk consumers who should have the bene-
fit of any doubt. However, small under-
takings can safely test polyphase meters
as single phase, as it would not be economi-
cal to provide a three phase test board.

The test procedure on 3 phase 3-wire
meters is the same (except for minor
details) as for 3 phase 4-wire meters and
is as follows.

1. All voltage coils are energized with
tull yoltage for two hours, and for three-
quarters of the heating up period about
1/4 load is passed through the current
coils, for the last 1/2 hour the current is
increased to full load.

2. Single phase is then used to balance
the red phase against the blue phase of
a two element meter, and in the case of
4-wire meters the white against the blue.
This is done by parallcling the voltage
colls and connecting the current coils in
series but in opposition to each other.
When properly balanced no movement of

the dise with full load flowing should be
discerned.

3. For full load calibration of the meter
all phases are brought into use. First the
red and blue phase voltage coils are con-
nected between their respective phases
and neutral, and current loading trine-
formers similarly connected. Full load
current at unity P.F. is then fed through
the meters, and predetermined comparison
tests against the rotary sub-standard are
carried out. As only one adjustment is
altered, the sum of the rotary readings
divided by two is the correct answer.

4. The load is next dropped to 1/10 full
load, and each element is tested in turn,
the current through the “idling element”
current coil (but not the voltage coil) being
switched off. of the meter with
1/10 load is_equivalent to 1/20 total load
of the combined phases. Each element is
adjusted to 1:0% fast; a final test is msda
with both elements equally energized.

5. The load is returned to full and the
power factor adjusted to 0.5 lag, then each
element is calibrated 1% fast in turn.
final check is made with both elements
loaded.

6. Curves for unity and -5 lag power
factor are plotted, the test loads being
1/20, 1/10, 1/4, 1/2 and full load. If
necessary the test procedure is repeated
and adjustments made to straighten out
the curve.

7. Three phase 3-wire meters have their
voltage coils connected red to white and
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blue to white phase connections.

8. The meter is given a dial test as for
single phase me

9. The meter is tested for crecping, the
voltage being raised 10% above normal.
If the mechanical condition of the meter
is good, the meter should pass this test.

10. Moters are given & dial toat also

as forigiigle i

Steat Trintaes thss  boglad 'aa:
nomul meters, the departure being in
testing the demand indicating mechanism.
It this is of the mechanical type the test-
ing is automatically done while calibrating
the electrical elements of the meter, but
if it is of the thermal electrical type special
tests for accuracy of reading at different
power factors and for e tical v iion
of the pointer are carried out apart from
the routine testing of the meter.

Current transformers are tested for
ervor against sub-standard A.C. type cur-
rent. transformers by means of the “Spill
Over” method, a description of which is
givea by J. L. Ferns in his book “Meter
Engineering, 1035 edition.”

D.C. testing
Mercury motor or ampere hour meters

Mercury motor meters are constant volt-
age meters; that is, the train wheels and
gearing have been designed for the volt-
age marked on the name plate. Should the
voltages vary the consumption shown by
the monthly meter readings will not be in
accordance with the amount of energy in
kilowatt-hours used by the consumer.
Should the voltage at the consumer’s end
drop below that for which the meter was
calibrated the consumer loses, should it
rise above, the supplier loses.

There are three methods of testing mer-
cury motor meters, and for these methods
a 5 amp 220 volt meter is taken for
example.

1. Comparison of dial readings of meter
under test with & specially calibrated
meter.

2. Consumption test.

3. Timing on held loads

In all cases the meters are run for an

hour on full loads to warm them up and
to get steady running conditions.

1. This test is simply a comparison of
the dial readings of the meter under test
and & specially tested ampere hour meter.
In this test there is no need to hold the
load at any special value. The load can
vary and after a period of time the dial
readings are compared. Should the error
be 2 or 3% the meter can be adjusted
by means of correction bar or coil. For
& Jarge ervor it el o necoseary to'chango
the ‘change” wheel on the meter

2. o test by consumption test

Set the current to 5 amps, switch off
the current and take the dial reading or
readings if there is more than one meter.
Hold the current steady for say half an
hour, then the consumption on the dial

5 X & X 220
55

should read X 100 = 1:8%

fast.

It can be seen that the above methods
take a considerable time for tests. They
can be used in small underakings, especially
(1), but the second test method is not
recommended as it becomes very tedious
and heart-breaking on light loads.

3. Time testing on held loads

This method is one used in larger test
stations.

The meter is run on full load for an
hour to warm up. In the inside of the
meter, fixed to the dial is a litt'e tablet
giving the constant of the meter; very
rarely if ever does this constant hold good
for a meter that has been dismantled and
repaired and. therefore this constant can
be ignored and a test !mmzdml:ly taken
to determine the new cons

‘The EoRtE Ao I the following
manner.

The current is kept steady while a num-
ber of revolutions is by a stop
watch; the time taken should be between
1} to 2 minutes. Say 40 revolutions at
120 seconds.
amperes X_seconds

Constant =
revolutions

=5 X‘chO = 15-0 in the case of a

Ferranti meter and say

5+°% = 4.5 for a C. and H. meter.
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The heavy adjustments for mercury
motor meters are carried out by means of
changing a wheel on the dial (known as
a “change” wheel) with one with the right
number of teeth to correspond with the

constant. In the Ferranti meter this is
found by:

Number of teeth of change wheel

_ 7200 X A

T VXEXB
A = rotor revs, for 1 rev. of change wheel

driver.

voltage on name plat

revs, change whul for per unit

(10)

220 X 15 X 10
72000 % 50

109.

3600 X 1000 X A

spindle per unit vary according to the size
of the

The meter is then tested on 1/2, 1/4,
1/10 and 1/20 of the rated capacity of the
meter and any slight adjustments can be
made by means of the correction coil or
ba

T,

Tables giving the change wheels for the
different constants for the various sizes
and voltages of meter can be obtained from
the makers of the meters.

Kilowatt hour meters
These are tested in the same way as
AC. watt hour meters, but particular care
must be taken to keep the voltage steady
at the value shown on the name pate.
(Note. — Mercury ampere-hour rotary
sub-standards are now available.)

Instruments Required for Metering

For a CH. meter k = BX XXV

uber of testh on epindle.
of change wheel

A

spindle per s
oltage.

ge.

K = ampere hour constant.
3600 % 1000 X 8
th — 8600 X 1000 X 8

erefore X = 290 % €5 % 220
= 72 teoth.

The mumber of tecth on the spindle en-
gaging with the change wheel and the
number of revs. of the change wheel

Construction of current transformers.

The here quoted are for
meter testing only and not general test
work.
1. Small Undertakings. Population of up
to 10,000.
No special sub-standard instruments are
needed, but the board should incorpor-
ate:
(a) Good commercial grade K.W.hr.
meter which would have to be
tested fairly frequently by a recog-

nized A or B X
(b) A commercial first grade ammeter.

Construction of current loading transformers.
@
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2. Larger Undertakings. Population of
10,000 to 20,000,
(a) K.W.hr. meter.
(b) First grade ammeter.
(c) First grade voitmeter.
(d) Rotating sub-standard.
(e) A sub-standard wattmeter.
(f) A good split second stop watch.
(Useful to have but not necessary.)

@

. Undertakings with populations of from
20,000 to 60,000,
(a) As listed in 2.
(b) Extra rotating sub-standard.
ha b-stand;

shops. For the current transformers
laminated cores 13’ X 1i” were used
and the flux density calculated at 50,000
‘ines per square inch. The primary has a
tapped winding of 16, 16, 48, 80 and 640
turns and the secondary 162 turns, giving
a ratio of 50, 25, 10, 5, 1 to 5 amperes.
See Fig. 10A. The current loading trans-
formers has 690 primary turns and the
secondary tapped at 6, 12, 18 and 45 turns
(see Fig. 10B) and has a core area of
13" X 13",

The formula used in the construction of
E X 10*

the BT =

(c) Extra single
wattmeter.

2 extra first grade ammeters,

2 extra first grade voltmeters.

3 single phase power factor meters
first grade.

2 substandard grade ammeters
having ranges for 5 and 10 amps.
1 sub-standard voltmeter, ranges
of 150, 300 and 600 volts.

1 sub-standard power factor meter
3 phase 4-wire.

1 type AL substandard current
transformer having ranges of 5,
10, 25, 50 to 5 amps.

1 single phase type A.L. potential
transformer having suitable volt-
age ranges according to the volt-
ages on the undertaking’s system.
3 phase rotating sub-standard and
a 3 phase sub-standard wattmeter
would be useful but not necessary.

The sub-standard instruments, apart
from the rotating standards, should be
of the shielded type and be according to

S.8. :1937. The voltmeters should
have a resistance of about 30 ohms per
volt at 25°F. The first grade commercial
instruments should also be according to
B.S.S. 89:1937, and the voltmeters should
have a resistance of 150 ohms per volt.

The rotating sub-standard should have
two voltage ranges, viz. 110 and 220 volts

(@)
(e)
(f)

g

which incorporate a 50 and 100 amj
range as well. ;
© Transformers
The current transformers incorporated in
the board were made in the authors work-

83

F X AX50 X 4-44

T 3
E e.
F Flux density.
A Area of core,
50 uency.
4-44 = 4 changes per cycle multiplied by
the form factor of 1-11.
The quantity and grade of iron used in
the above transformer is “permalloy”

having 78-5% nickel 21-5% iron.

Good laminations to be used for the
construction of test board transformers are
given hereunder:

American Hipernick .. 50% nickel, 50%
iron.

British Mumetal .. .. 76% nickel, 17%
iron, 5% copper,
29% er.

(1) Permalloy . T8-5% nickel, 18%
Fe, 3% mo, -5

(2) Permalloy . 78:5% nickel,
21-5% Fe.

Silicon Steel .. - 4% silicon, 96% Fe.

Hipernick has a_high resistivity, a low
hysteresis loss, and its saturation point is
high, this iron is probably the best on the
market.

Conclusion

All meters to be used on the municipal
system are given a municipal number and
a history card as shown in Fig. 11 is made
out. Test sheets are not made out for every
meter, only on special tests is a test sheet
made out. The history card however shows
the average percentage = of the meter.
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as stated could work the testing of meters
with their usual routine work and con-
sideration should be given for large under-
takings to employ girls (under the guidance
of a few expert meter testers) for the
repair and testing of meters,

The above paper was completed before
the proposed Meter Ttesting Code was
issued.

I wish to thank Mr. C. P, Marais, Meter
Engineer of the Pretoria City Council,
Mr. Jobbling of the Electricity Supply
C and

Fig. 11 — Meter History Card.

Particulars of damage, ete, are also
entered on the card.

‘When a meter is drawn from the test
room the history card of that meter is
passed to the office clerk who files it in
the particular file allocated to the stand
where the meter is to be installed (all
stands have a file for all particulars, corre-
spondence, change of meter slips, com-
plaints slips, installation forms, etc., etc,
dealing with that particular stand). When
& meter is brought in for repair or for test,
the history card is returned with the meter
to the test room for all details as to
reasons for return, etc, to be entered
thereon.

All meters are now sited outside dwelling.
houses in a steel cabinet, either on the
front or back verandah, or in & meter
chamber built into the foundations of the
house. When & house is far back from
the front boundary a brick meter chamber
is built on the boundary of the stand near
the entrance.

The high cost of repairing and testing

on the proposed meter testing code need
not be 5o in practice. Small undertakings

Mr. Williams of the
Bureau of Standards for serutinising and
their comments on this paper.

Mr. SMITH Concluded:

Since the heginning of this year we have
taken a number of tests of all meters as
found and it has been very interesting to
note that of meters that have been in service
for about twenty years, nine per cent only
have shown a tendency to be slow on light
loads and fast on the higher loads, and
therefore the indication and evidence seems
to point that the period of six years as
laid down in the Meter Testing Code is too
short a period.

PRESIDENT:
Thank you, Mr. Smith.

Mr. J. T. WILLIAMS, South African
Bureau of Standards:

Mr. President and Gentlemen: [ would
like to congratulate Mr. Smith on tackling
the problem of the small municipalities.
As you know, the large majority of the
members of this Convention are from s
municipalities, something like eighty-five per
cent ofp them, and we know that they have
only a relatively small number of meters;
most of them have not yet tackled the
problem of meter testing and Mr. Smith’s
paper can go a long way towards helping
them to decide what to do about it. The
problem of the Burcau in drawing up this
Meter Testing Code was to find out how the
meters of the small municipalities could
be tested econumlcﬂlgl.
originally put forwar

ould be ‘centralised testing stations 1
which all the meters of the small municipali-
ties should be sent. Now it appears that
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most of the engineers would very much
rather test their own meters, apparently
they don’t trust the Railways to convey
any of their property. This is all to the
good, of course, and it eases quite con-
siderably the problem of how to organise
the whole thing.

There are one or two difficulties the small
municipalities would be up against, the
difficulty for instance of testing the three
phase meters. The Class C station en-
visaged by the Code is only a single phase
testing station. It would mean that the
three phase meters would have to be sent
away. Mr. Smith has put forward the
suggestion that they should be tested as
single phase meters, and [ think it is a
suggestion which merits consideration, at
any rate for the small municipality which is
in the difficult position of having to send
meters for a very long distance. ee that
M. Smith in his paper has rather anticipated
the suggestion made earlier of using semi-
skilled staff for testing meters. I do not
know what the position is with the trade
unions, I can hardly see that there should
be any considerable objection to doing the
same thing here. Presumably meters would
have to be repaired by trained staff but the
testing Al oty beyond the powers of
girls or people who have had only a little
training.

Mr. Smith suggested that in the majority
of small undertakings the engineer should
be able to carry out all the tests that are
necessary. 1 am not sure about that. In
many cases the engineer is also the civil
Engineer and has to attend to a lot of
other things and in fact he can hardly be
called an engineer at all. However, it is
not a terribly onerous task for the majority
of these undertakings. Eighty-five per cent
of them would have to test less than
250 meters a year, five meters a week. [
am quite sure that the engineer could spare
sufficient time to test five meters in a week.
The staff difficulties as far as the bigger
undertakings are concerned must of course
be given much more careful consideration
but T am sure that the proposal made to

Mr. J. E. MITCHELL, Salisbury:

Mr. President, Gentlemen: [ cannot
remember having ever attended a conference
of engineers or an institution of engineers
at which a paper on meter testing has been
read and discussed that has not led to the
expression of many divergent views and
ideas in this particular field.

Meter engineers as a class are usually
individualists with decided ideas of their
own and as experience is possibly the
greater teacher in the field of instrument
engineering, opinions differ according to
the type of work that has been met with in
the undertakings where the engineer has
gained that experience.

I would like therefore to compliment the
author firstly on his excellent paper which
can casily be considered a work of reference,
and also for his courage in coming forward,
expecting as he must a certain amount of
controversy in regard to hi eas,
and if I, in coming forward with my
comments on the paper appear to differ
considerably from him, I hope he will
realise that these are just my own feelings
as against his, and if he feels there is any
use in them he can use them.

The paper generally gives a very full
account of meter testing and repairing as
applied to various sizes of undertakings,
00 s hara) Seisle et ot b T
paper, namely, that the accuracy of the
meter which, when all is said and done, is a
measure of what the consumer has to pay,
should be dependent on the size of the
undertaking, is in my opinion not only
wrong but unethical. If on buying a pound
of butter, say in Brandfort, the purchaser
found that he was half an ounce short, I
doubt whether he would take as an excuse
that Brandfort was not as large as Johannes-
burg and therefore its scales need not be
as accurate. [ would suggest therefore that
consumers in small undertakings have just
as much right to accurate meters as those
in the larger undertakings, and if the
original idea of sending meters for testing
cannot be carried out, then [ suggest that
all test rooms should be equipped with

increase the period of o ten
years. will solve:most o these ‘ataft dif
Hiita,

PRESIDENT:

. Thank you, Mr. Williams.

Passing from general comments to details;
firstly to repairs and overhauls. Mr. Smith
suggests that meters on return should be
divided into two classes, but I think that is
undesirable. In my opinion all meters
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returned for overhaul should be retested and
completely overhauled. Some of the
method: Smith has suggested for
repairs and examinations [ am opposed to.
For instance, examining jewels and pivots
with @ sewing needle; because although
this method was popular in test rooms years
ago, 1 think today they should have
microscopes to see exactly what is
happening.

The author also gives his ideas on lubrica-
tion of meters and this, as everybod:

nows, s u very controversial subjecr. 1
think it is better to keep to the makers'
recommendations. | am certainly not in
favour of filling the top bearing with Vase-
line because I think this is surely inviting the
meter bearing to become sticky after two or
three years in service.

The author gives the percentage of new
meters found to be outside plus/minus two
per cent error to be sixty per cent of those
delivered, but I would suggest that by
careful selection of meters from reliable
manufacturers and proper packing before
leaving the factory, this figure should not
be greater than five per cent, because that
is tﬁ: figure we get in Salisbury. I would
suggest if the author continues to have that
number of meters outside those limits
he should change his supplier.

The design and type of apparatus to be
used in the test rooms is dealt with by the
author but I feel that this is to a certain
extent a matter for the individual test
rooms, since meter testing equipment may
have to line up with other apparatus
required for tests of relays, switchgear,
generating plant, etc., but I do not consider
that cheaply made loading transformers are
desirable, as they usually lead to unknown
inaccuracies.

In regard to equipment for carrying out
creep tests, | consider this again essential
for.the very reason that I expressed earlier
on that all meters should be accurate
irrespective of the size of the undertaking.

Turning to the meter tests, [ agree that the
long-period dial test methods can only give
you an average of intermittent errors, but
I'would say that it is still a most excellent
method for undermanned testing stations.
A batch of twenty-five amp. meters, for
instance, takes about two days to test, but
the tester has only to connect up and read
the meters, and the rest of the time can be

spent on repairs. Two check meters are
used in series and the average taken, these
need only be checked once a month,
Revolution testing is not in my opinion
speedy, as each meter has to be given
individual attention, and the testers’ time
is wholly occupied. This method, however,
is accurate and is particularly useful for
testing mixed batches. The standard should
be checked at least once a month. Time
testing by means of a stop watch is excellent,
and if more than one stop watch is used,
can be rapid; but I consider the length of
this test should on no account be based on
time but on the actual number of revolu-
tions taken, say twenty revolutins on high
loads and five revolutions on low loads,
A substandard watt meter is required and
the rest of the instruments need only be
first grade. A final dial run of approximately
ten revolutions of the last dial should be
taken to check counters. Three phase
meters [ think should be treated three phase,
for despite the author’s figures, I cannot
agree that single phase testing s satisfactory.
Four wire meters should be tested with
three watts meters, or three phase four
wire substandards or three single phase sub-
standards. The two watt meter method
leads to errors on four wire meters. Again,
due to the fact that I consider all meters
should be accurate, I cannot agree with the
list of instruments suggested by the author.
For small undertakings I feel that one must
have a good grade rotating substandard with
a first grade ammeter and voltmeter, the
substandards being . tested at monthly
intervals. For larger undertakings I suggest
watch is essential to enable the
undertaking to check the rotating sub-
standard against their own wattmeter, and
the wattmeter should checked at six-
monthly intervals. The substandards could
be single range instruments with three class
A.L. C.T.’s used on in each phase for testing
polyphase meters. I cannot see the necessity
for a class A. P.T.

Finally the author mentians the keeping
of meter history cards which, of course, is
excellent, but I would suggest that after the
work involved in repor!'miand testing the
electricity meters to a high degree of
accuracy it is no hardship to record the
meter test as a whole for future reference,

As I said at the beginning, when any meter
engineer delivers a paper on meter testing,
he is opening a field where there is 4 very
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wide divergence of ideas and all I have tried
10 do is to show where the author’s differ
from mine. If | have been able to give the
author and the Conference any ideas which
they may feel are useful, I shall be very
pleased; but I'can say that copies of the
author's paper will be circulated througt

is 50 busy that he could hardly give his time
to it. I would agree in part, and I would
also g0 50 far as to say that [ am dubious of
some of these tests, and that in. time, say,
five, six, seven years or perhaps shorter,

at @ better idea would be to compel a

my own test room, where I am sure it will
prove of great use, although as indicated
through this paper, I may amend it to some
extent.
PRESIDENT:

Thank you, Mr. Mitchell.

Mr. H. M. S: MULLER, Kakamas:

Mr. President and Gentlemen: I am
speaking today as a member who has got
himself from the foundation of this
structure to the associate class. The
associate class is possibly the embellishment
of the top of the building, and is not very
indispensable today, but I speak from
years of experience and 1 have often given
thought to this question of meter testing,

When this first came in, an argument was
raised that if at the assizes the merchant
has to have his scales periodically tested,
why should not anything as important as an
electricity meter, or a water meter for that
matter, be tested. I cannot understand that
argument, because it is no argument. After
all the merchant ‘has the incentive to dis-
honesty, in electricity we have none. The
engineer is just as anxious as anybody else
to co-relate his output with what is sent out
of the station. Now, taking meters at
large over many years and many kinds and
giving close attention to it and not taking
this matter lightly, it can with reason be
said that the factor of error is always to the
advantage of the consumer. How often
have I not been compelled even under stress
of work, to send men around with a
detectoscope or something
then they will find, perhaps because the
consumption did not appear right on a

e phase meter, that possibly for months
one of the potential coils was out. There-
fore it is always the consumer that benefits.
But we cannot get away from the fact that
sooner or later the smaller municipalities
must also fall into line. Iam today speaking
chiefly of the smaller municipalities. The
big departments have their meter testing
routine and they have their men. My
learned friend has just said that the engineer

87

ut by means, to
send such meters to a central depot for
testing, because I do not think that a smaller
municipality could today undertake such
work and it would appear to be important
to us,

In the opening paragraph Mr. Smith men-
tions something which is very intriguing,
He says: “.. . to set up meter repair and
testing in a simple way at a low cost”,
That, gentlemen, should be our watch word,
but take a small municipality, if they set up
a department like that, a. meter testing
department, then one thing is certain, to
make their tests authentic and make it
worthwhile, and to be able to satisfy the
consumer, they must have well compensated
gear. That is the first essential. I contend
climatic conditions could influence the test.
We know that when sending a meter over
a distance, by the time it gets there you
would not that very fine test that you
are aiming for. Now Imsve seen that Mr.
Smith has very interesting test figures,
It would serve no purpose to read these out,
but he could certainly print them for our
information. Unfortunately there is one
fault to be found with that and that is he
concentrates on one make of meter, and |
fear he must not state the name of the
meter. at looks too much like commer-
cialism, but if he had several kinds of meters
installed and he found that his factor of
error over several years was very small, |
would agree with :Zzt because [ have also
found that, and as [ have stated before, if
there is any error it is on the consumer’s
side. We naturally also wish to have our
pound of flesh. Never have we asked for a
drop of blood.

I wish to congratule Mr. Smith on his
paper.
PRESIDENT:

Thank you, Mr. Muller.

[ think we will leave the discussion of the
paper now and continue with it tomorrow.

We will continue with the bussines of
the Convention. When Mr. Fraser is
ready we will deal with the report on the
CLGRE. In the meantime I will give
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you the report on the work of the South
African Standards Institution.

SOUTH AFRICAN STANDARDS
INSTITUTION

The work of the South African Standards
Institution has continued although on a
much reduced scale. The position at the
moiment is that the Institution will continue
to function until the necessary amendment
is made to the Standards Act.

In regard to the Specification for
Creosoted Wooden Poles for Telephones,
Electric Light and Power Transmission
Lines, this has been amended and will be
publmhed immedint:ly I will be

UNDERTAKINGS OF SOUTHERN AFRICA

Personal Members resigned 1
Collective Members resigned 1
The membership now stands at:—

Collective Members 18
Personal Members ... 9
TOTAL 27

General :

The Thirteenth Conference was held in
Paris during the year, and was attended by
representatives  of  forty-two member
countries, the total number of participants
being 1,252. The South African National
Section was represented by the chairman,
Mr. A. M. Jacobs, who also attended as the

was
withdrawn owmg to the need for rmvid‘mg
a suitable impregnating material that is
available in sufficient quantities to meet the

emand, It will therefore now be possible
to obtain creosoted wooden poles to this
specification with the Bureau Mark as a
standard of quality.

Your representation will, therefore, be
continued on the Standards Institution
until such time as the amendment has been
made to the Standards Act.

REPORT ON THE C LG.R.E. FOR 1950

MR. J. C FRASER

CONFERENCE INTERNATIONALE
DES GRANDS RESEAUX
ELECTRIQUES
Mr. President and Gentlemen: 1 have
pleasure in remdlng extracts from the Report
of the for the year 1950 and
alm from xhe “Thir nnual General

eting held in Johannesburg on Monday,
lZlh Mnmh 1951,

report and minutes will be
publuhed in this Convention’s Proceedings.
I am indebted to Mr. L, H. Black,
Honorary Secreta?' of the South African
National Section, for the information con-

tained in this review.

REPORT FOR 1950
Membership
During the year there were the following

ch-n;ca in membership:—
ersonal Members enrolled 1

of the Minister of Economic
Affairs.

A total of 144 papers was presented and
discussed and these, together with the

. record of the discussions, will shortly be

published; as already announced, copies of
the Proceedings may be purchased by
‘members at a price of 7,500 francs per set.
No papers were presented to the 1950
Session by the South African Section; it
is hoped, however, that meml will
endeavaur to contribute to the next session
1952, and in this connection a recent
e e RO e e g
Council in Paris is of interest. This is to
the effect that in addition to papers of an
original namre, others of a dpurely informa-
tive type might be offered to the Study
Committees for incorporation in their
general reports.  The following Study
Committees are functioning at the present
time:—
Committee No. 1 on Insulating Oils.
Committee No. 2 on High Veltage Cables.
Committee No. 3 on High Voltage Circuit
Breakers.
Committee No. 4 on Protection and
elaying.
Committee No. 5 on Insulators.
Committee No. 6 on Bare Conductors and
‘Mechanical Design of Overhead Lines,
Committee No. 7 on Pylons and Founda-
tions. "

Committee No. 8 on Lightning and Surges.

Committee No. 9 on Extra High Voltage
A.C. Transmission.

Committee No, 10 on High Volaage D.C.
Transmissio
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Committee No. 11 on Telephone and Radio
Interference.

Committee No. 12 on Insulating Materials.

Committee No, 13 on System Stability, and
Load and Frequency Control.

Committee No.
Transmission.

14 on Carrier Current

Committee No. 15 on Insulation Co-ordina-
tion.

Committee No. 16 on Reactive Phenomena
and Wave Distortion.

Members contemplating the preparation
of papers are invited to apply to the
honorary secretary for information as to
the form in which these have to be sub-
‘mitted.

Balance Sheet:

Details of Income and Expenditure during
1950 are given in the following statement:——

INCOME AND EXPENDITURE FOR YEAR ENDING 31st DECEMBER, 1950

* Includes one subscription in arrears,

Dr.

Drafts on Paris: e 49
(Subscriptions) 7
s T 2 38

10 510

Bank Charges ..

Credit Balance .

Cr.
Balance at 31st Decem-
ber, 1949 ... e € 9 3
Subscriptions:
18 Collective Members €94 10 0
9 Personal Members 1010 0*
— 1505 0 0

MINUTES OF THE THIRD ANNUAL
GENERAL MEETING HELD IN
JOHANNESBURG ON MONDAY,
12th MARCH, 1951.

Present :
M. A. M. Jacobs (Chairman),
Messts. W Fenwick,
J. C. Fraser,
W. L. King,
J. S. Trelease,
L de Villiers,
W. P. Wagstaff,
L. H. Black (Honorary
retary).
(Apologies for absence were received
fr

om fessor 22 essrs.
Bradford, Dalton and Dolan.)
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1. REPORT AND BALANCE SHEET

The Report and Balance Sheet for 1950,
previously circulated, were adopted.
Amplifying the Report, the chairman gave
a short account of lﬁ: 1950 Session ofg:h:
Conference, and after commenting briefly
on the general organisation of the meetings,
he drew attention to the desirability of
South African participation in future Con-
ferences, expressing the hope that members
having occasion to visit Europe would
endeavour to be present at the next Session
in 1952. He considered that South African
exdpzricnce in certain fields would be of con-
siderable interest to the Conference; and
mentioned in particular the work which
had been done on lightning protection of
overhead lines and on telephone interference
occasioned by the use of ury arc
rectifiers. The extensive use of rectifiers by
South African Railways might also
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provide material for an interesting contribu-

2. ELECTION OF CHAIRMAN AND

EXECUTIVE COMMITTEE FOR

M A M. Jacobs was unanimously re-
elected chairman for The constitu-
tion of the Committee for 1951 is therefore
as follows:—

Mr. A. M. Jacobs (Chairman),

Professor G. R. Bozzoli,

Messrs.  G. Bradford,

J. C. Fraser,
A. W. Lineker (ex-officio),
J. S. Trelease,
L. H. Black (Honorary
Secretary).
OTHER BUSINESS

The substance of a circular letter from
the vice-president, dated 1st March, 1951,
regarding possible subjects for discussion
at the 1952 Conference was read to the
meeting, and it was agreed that the full
text be circulated to all members. This is
accordingly attached as Appendix A.

On the proposal of the chairman, a vote
of thanks was accorded to the retiring
member of the Executive Committee,
Mr. J. A. F. Mitchell.

On a motion of Mr. Fraser, seconded by
Mr. de Villiers, a vote of thanks was
unanimously accorded to the chairman for
his services to the section duting the past

3.

A vote of thanks, proposed by Mr.
Trelease, was accorded to the honorary
sccrerary
The meeting then terminated, and was
I (T & ety of the
new Executive Cummm:e
N.B. Subsequent to the meeting, Professor
zzoli has reported that following
the discussion at the Second Annual
General Meeting  he the
question of support for the section
in the Council of the S.A. Institute
of Electrical Engineers; the members
of . the Council expressed interest in
the activities of the section, and a
numl ave undertaken to
endeavour to secure greater South
African representation at future Con-
ferences.
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Appendix A

CONFERENCE INTERNATIONALE
DES GRANDS RESEAUX
ELECTRIQUES
(C.LG.RE.)

J12 Boulevard Haussmann, Pais
Matters to be discussed in 1
Parie, Miasch 1. 1931
Dear Sir,

In our circular-letter of December 21,
1950, we asked our National Committees
to let us know which most important
questions could be, in their _opinion,
profitably discussed béfore our 1952 Session
and on which, consequently, it would be
desirable to have papers presented from
various countries,

The answers received show that the main
subjects to be reported and discussed would
be as follows:—

L. Insulators

1. Ageing or depreciation of in-
sulators in service, coupled with
methods of detecting damaged
insulatcrs.

2. Efficiency of arc
grading rings:

(a) for the protection of line

conductors.

(b) for the protection of the
insulators themselves against
amages caused by power
arcs initiated by transient
over the voltages or by
surface pollution.

3. Liveline washing of insulators:
techniques employed, frequency
and effectiveness’ of cleaning,
safety precautions, etc.

horns  and

Teletransmissions

Teletransmissions bi

to be applied to 380

Network Stability
Methods of improvement of
long  distance . transmission
systems such as series capacitors,
voltage regulators, breaking
resistors and intermediate syn-
chronous capacity.

2. Load and frequency control, a
résumé of practices in countries

;,u\ded waves
V lines.

111,
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such as the United States where
agood deal of frequency and load
control has been applied with
increasing refinements. er
countries undoubtedly would
have papers to offer in this field
which would be particularly
appropriate.

3. Allocation or dispatching of load
in an interconnected system to
obtain maximum  economy.
This is a field which is now under
study in the United States and
undoubtedly in other countries

Transformers
Dielectric tests on site deter-
mining the condition of insula-
tion in installed transformers.

2. Circuit connection and measure-
ment technique in surge testing.

3. The measurement and reduction
of noise omission including in-
stallation condition.

4. Mechanical considerations for

rge  transformers  including

short-circuit forces.

We understand that perhaps it would be
possible for you to have some interesting
papers written on the above matters?

Yours faithfully,
]. Tribot Laspiere,
General Delegate and Vice-President.

PRESIDENT:
Thank you, Mr. Fraser. Are there any
questions, gentlemen, to be asked in con-
nection with the report by Mr, Fraser.
We still have a lttle time before the break
for tea, so [ will give you the report on the
Safety Precautions Committee.

REPORT ON SAFETY PRECAUTIONS
COMMITTEE

Following my report at the last Conven-
tion held in Pietermaritzburg, the final draft
of the regulations is now in the hands of the

lators.

Several authorities suggested that the
regulations should be re-arranged along the
lines of the recommendation put forward in
the previous report of the committee. The
new edition follows this form in that each
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type of equipment has been covered, both
as regards its requirement and its installa-
tion in one section instead of in two sections
as in the first edition.

This has reduced to a considerable extent
the amount of cross referencing both in the
regulations and by the user, and results in a

locument more easily followed.

In re-arranging the intention was to do so
without altering the sense of the regulations.

During this period it was obvious that
certain alterations were necessary, in some
cases to clarify requirements and in other
cases, in view of later information received
about further amendments to the regulations
of the Institution of Electrical Engineers,
London; and the S.A.B.S. specifications.

The alterations of particular interest are
as follows::

The first number in the draft of the
second edition which was circulated for
comment of the regulation with the new
number, following for example, 210—38
is the old number and 1202 is the corres-
ponding number in the new edition.

210-38 (1202).

Acceptance of Cape Town's suggestion
that six socket-outlets may be installed on
one circuit under certain conditions.

1202 exemption (i) has been inserted
reading: “In any domestic installation a
maximum number of six socket-outlets
installed in any one room may be carried
on one sub-circuit,”

110-35 (607B)

This regulation prohibited reversible con-
nectors although lampholder plugs were
permitted under 210-11 (607A). This
anomaly has now been removed and 607A.
reads:—
“Lampholder plugs of approved design
ay be used in connection with any

appliance taking not more than one

ampere, but shall not be used where the

voltage exceeds 250 volts, nor where

exposed metal is required to be earthed.”
202-06 (1405B).

This is a new clause extracted from the
12th Edition LEE. and calls for further
tests on sections if the total resistance of
the installation is less than 0-5 megohms.
204-28 (401R)

On the suggestion of Cape Town
requesting screwed  tubing in roof spaces
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under shingle roofs as ‘well as under
thatched roofs, appropriate alterations have
been made to these regulations.

204-31 (vii) (405H)

This has been modified to comply with
Cape Town’s suggestion that it appears
unnecessary to insist on insulated material
when a metal tube would be suitable.
The clause thus permits metal or other
non-absorbent, non-cumbustible conduits.
204-36 (409B).

The note has been modified to omit all
reference to low insulation value in metal-
sheathed mineral-insulated cables.

205-15 (4018 (iv) ).

An additional clause calls for screwed
conduit in all roof spaces where wiring is
run in conduit. This was suggested by
Cape Town.

211-03 (707)

Discussions with the S.A.B.S. who prefer
the use of “stove” made the Amendments
Committee resuscitate ‘‘cooking appliance’
in preference to ‘“‘cooker” (cooking
appliance being the more general term and
would include stock pots, fish fryers and
stoves).

New (1223C).

An additional clause prohibiting standard
lampholders in heavily fused circuits and
follows 12th Edition LE.E.

New (1409).

New clause from 12th Edition LE.E.

calling for test to verify continuity of all

“Those parts of a lampholder in a
bathroom which are within six feet of a

ath or drain or other earthed metal
shall either be constructed of or shrouded
in insulating material so as to prevent
a_person from inadvertently touching
any metal part of the lampholder or of
the lamp cap.”

211-15 (B) (1219B)

This clause has been modified by the
ommission of “metal clad or other
approved” and now'reads, “‘electric water
heaters shall be controlled at the distribu-
tion board or other convenient position
by a switch”’,

The new edition of the regulations will
be published by the South African Institute
of  Electrical ~ Engineers and  will be
obtainable from the Institute.

It is anticipated that the new copies will
cost about five shillings to six shillings.

In conclusion I would like to thank the
members of the sub-committee and other
members of the committee, particularly the
chairman for the assistance that [ have
received, Most of this work was done by
the drafting sub-committee, and then sub-
mitted to the main committee of the Safety
Precautions Committee for approval and
adoption.

The regulations have now been printed in
draft form and when the translation has
been done, copies will be ready for issue.
Your executive have discussed ways and
means to be followed for the adoption by
your Councils and the promulgation in the

ring circuits installed in with
Regulation 210-39 (1203 (iii) ).
105-03 (401 E (i) ).

I would refer you to the A.M.E.U.
bulletin in regard to the use of aluminium
tubing.

In order to provide for suitable fittings
beiﬁf used for aluminium conduit this
regulation has been modified to read.

““All conduit accessories and fittings shall

be metal unless otherwise approved and

of approved design and material suitable
for conduit for which they are used.”

The words “and material” have been

added.

210-13 a (602 E) (see last year’s report).
This has been further modified to read as

follow:

92

your executive have
formulated a definite plan I will inform you
of the position. o not know whether
Mr. Perrow is with us at the moment, if
50 perhaps he would like to add to the report
I have given you.

Mr. E. VIVIAN PERROW, Chairman of
the Safety Precautions Committee:

Mr. Downey has presented a very com-
prehensive report on what has happened in
connection with the second edition of the
Standard Wiring Regulations and it is not
my intention to elaborate Very much on
what he has said.

These Regulations are now in draft form,
ready for the printers and 1 would call
attention to an important point which has
been adopted and that is instead of issuing
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notes on the Regulations separately, as was
previously the case, these notes now appear
under the particular Regulation to which
they refer, so that the one volume will
contain all the information that has been
approved by the Safety Precautions Com-

It is also to be noted that the Regulations
in their new form have been completely
sectionalised for easy reference and this
arrangement will, I feel sure, appeal to your
members.

Needless to say, when these Regulations
are put into force and it is found that further
amendments would result in more satis-
factory operation, the Safety Precautions
Committee would be pleased to consider
your suggestions in due course.

At this stage, M. President, I would like
to say how much the Safety Precautions
Committee appreciates the worl i
the representatives of your Association—
you in particular Mr. President—Mr.
Fraser, Mr. Kane and Mr. Hart, have done
in assisting the work of this Committee.

e Amendments Sub-Committee con-
sisting of Mr. Alexander, Electricity Supply

'ommission, Mr. Kane and Mr. Hart,
Johannesburg Municipality,and Mr. Gibson,
contractors’ representative, have done a
really good job of work and are to be
congratulated on the result of their efforts.

PRESIDENT:
Thank you, Mr. Perrow.

MR. C. R. HALLE, Pietermaritzburg:
Mr. President: I think we should propose

a vote of thanks for the work done by the
Safety Precautions i

Committee. It is
certainly putting a breath of fresh air and
common sense into lots of old regulations
and helping us through our everyday
tasks. You can see from the report that they
have really got down to it and put in some
yeoman service. [ propose a vote of thanks
to the Safety Precautions Committee for
their very excellent work.

Agreed.
Mr. W. H. MILTON, Electricity Supply
Commission, Johannesburg:
I would just like to add for record pur-
oses that the price of the Regulations has
g«n fixed at 6s. 6d. e price has
necessarily been increased above the old
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price by reason of the cost of printing,
also by reason particularly of the copy which
is printed in Afrikaans. 1 would also like
to place on record before this Conference
that the Institute of Electrical Engineers
has adopted these regulations so that they
have been adopted offcially.

CONFERENCE ADJOURNED TO
THURSDAY MORNING AT
STELLENBOSCH
Conference Resumed at Stellenbosch—
10th May, 1951.

PRESIDENT:

Ladies and Gentlemen: It is my pleasure
and duty to introduce to you Councillor
Blake, Deputy Mayor of Stellenbosch and
Chairman of the Electricity Committee of
Stellenbosch. It is hardly necessary for
me I think to introduce him to you, because
I found when I arrived here that he is a
delegate to this Convention so I formally
call on him to open the proceedings at
Stellenbosch.

Councillor G.P. BLAKE, Stellenbosch:

Mnr. President, Dames en Here: Ek
wil net verskoning maak dat die Burger-
meester nie vandag die opening hier kan
waarneem nie. is nog moeg. Hy was
Grahamstad toe op 'n kongres daarso, en as
'n mens al 'n bietjie aangaan in jare soos hy
kan jy nie so aktief deelneem in alles nic,
dus moet ek maar in die bres spring om
hom 'n bietjie te help.

As chairman of the Electricity Committee
of my council I have very great pleasure
indeed in welcoming you all to Stellenbosch.
1 was most anxious that you should pay us a
visit and your coming to Stellenbosch is a
source of satisfaction to me. I have many
reasons for my pleasure at seeing you here,
because the commodity, namely electricity,
which is supplied to us through your efforts
is one without which we cannot immagine
our lives today. Electricity is put to very
many uses. It makes life pleasant even in
the humblest homes and on the other hand
it is a power which drives and operates
from the smallest to the most powerful
‘machine in our industries. This friend and
servant of ours, electricity, however, is
very dangerous. Playing or tampering with
it througl Dynorance as often caused death.
Those producing and distributing electricity
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must be highly trained and responsible
people to whom we owe a great deal of
gratitude. To prove the importance which
electricity plays in our economic lives it is
interesting to note how electricity has taken
the place of the old steam engines, the
internal combustion engines and even the
railway today cannot electrify their busy
sections fast enough. To demonstrate the
necessity of electricity the Stellenbosch
Municipality undertook during 1914 the
installation of a couple of old second-hand
engines to start the generating of electricity.
At first very few people were interested but
gradually the demand grew until during the
year 1921 when the demand was 135,000
units for the whole year. It has been a great
blessing for Stellenbosch when in 1929 we
changed over from the self-generating plant
to Bulk Supply from the Electricity Supply
Commission, and in spite of the rise in cost
of production the price of electricity has
decreased, and today is much lower than we
could generate it in 1921. Since then the
demand has developed by leaps and bounds
50 that during the year 1950, i.c., last year,
the consumption  of Stellenbosch was
12,300,000 units. us in 29 years the
sale of electricity has increased almost a
hundredfold is is out of ion to
the increase of the population which since
1921 1 estimate, cannot have more than
trebled itself. The important part that
electricity plays in modern life is borne out
by the fact as far as Stellenbosch is con-
cerned in particular, that the University
has established a special faculty at which
electrical engineers are being trained in a
five-years course. The education is based
on a scientific learning an
facilities are available for the practical
instruction of what is expected from a
thoroughly competent electrical engineer.
The University has provided laboratories
and workshops and has a large and highly
competent staff of professors, lecturers

‘mechanics, and up to the end of 1950,
158 students have obtained the B.Sc. degree
in engineering,

Now Mr. President, Ladies and Gentle-
men: Inconclusion I wish you every success
in your deliberations and 1 am ' looking
forward to a pleasant hour with you after
your work been completed here. I
sincerely hope that you will enjoy your
visit to Stellenbosch and that this will not
be the last occasion when my council and

1 will have the pleasure of entertaining you
as a sign of appreciation and gratitude for
all that you are doing for the various towns,
industry and the country as a whole.

Ladies and Gentlemen: 1 declare this
Conference open. [ also wish to announce
that the ladies will be entertained by a
short drive in the town and of course if
they wish to stay here it will be more
pleasant.

PRESIDENT:

Gentlemen: Befors throwing open yestet-
day’s papers for discussion 1 wish to
announce that your Executive Committee
have made the following appointments'—

Sub-Committees
S.A. Standards Institution
J. C. Downey.
it J. Hugo.
S.A. Bureau of Standards
Safety Codes and other Committees
J. L. van der Walt,
Alternate: J. C. Downey,
Safety Precautions
J. C. Downey.
Alternate: ]. C. Fraser,
Registration of Electrical Wiring Con-
tractors
C. G. Downie (Convener),
D. A. Bradley and A. Foden.
Coal Supplies
D. A. Bradley (Convener).
o, G. Downie, J. C. Fraser and
D. J. Hugo.
Import Control
J. C. Fraser, D. J. Hugo, J. C. Downey.
Alternates: C. G. Dowsie, C .Kinsman,
J. L. van der Walt,

It was agreed that members of the Import
Control Committee be authorised to
with the question of copper if there was
any need for it.

Representatives
World Power Conference Local Committee
J. C. Fraser. .
Electrical Wiremen’s Registration Board
J. C. Fraser.
CLG.RE.
J. C. Fraser.
Alternate: A. Foden.
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Safety Precautions Committee to deal
with the Promulgation of the Wiring
Regulations
The following members were appointed :
G. J. Muller; C. Kinsman; J. C. Fraser;
J. C. Downey (Convener); C. G. Downie
and A. R. Sibson.

‘We will now continue the discussion on
the paper we received from Mr. Frantz
yesterday morning. Are there any visitors
present who would like to discuss the
paper?

Mr, E. T. NORRIS, Ferranti Limited,
nglan

Mr. President and Gentlemen: Ido thank
you for this opportunity as a visitor to this
country of contributing to the discussion
on this excellent paper. I have read it with
great interest a m sure it will be
appreciated not only here but in other
countries as well.

I am not sufficiently familiar with your
economic operating conditions to be able to
criticise the paper in that respect, so I will
just confine my remarks to one or two of
the more general aspects.

The basic problem of all capitalisation is
really not an engineering one or a mathe-
matical one. It is a political—a philoso-
phical one of equating the present with the
future because the whole problem is on the
one hand paying money, pound notes, for
the article now, and on the other hand
getting a return for that money over the
next twengv years, That of course is
essentially difficult because nobody knows
what is going to happen in the next twenty
years. best we can do is to make a
g\un and as things are in these times, and

ave been in the last twenty years, it is pretty
safe to say, I think, that it is going to be a
very wild guess indy The position is
camouflaged to some extent by the orthodox
practice of assuming that everything is going
to stay exactly as it is now, that the cost of
coal and the rates of interest, the I
facors and the diversity factors, and all the
other matters involved in problem, are
goii;lﬁ to be exactly as they are now.
think the one thing you can say is: things
are not W to be exactly as they are now.
So one to make this—I would hardly
like to call it an estimate—very wild guess
of what is going to happen in the future,
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because in this problem it is just as im-
portant that the boiler or the transformer
or whatever it is, is operating as economic-
ally fifteen years hence as it is now. It is
all part of this twenty or twenty-five years’
estimate of the cost of the article over that
period. Thus conclusions and figures
such as are given in the table in the paper
should be regarded, I think, as a very wild
guess. That is not any criticism of the
Suchior or of the-péper, e 4o juse something
we have to put up with. Fortunately the
sort of mathematically optimum conditions
that have been shown in the paper as
examples are not very critical, Invariably
one finds one can go a long way on either
side of those optimum conditions without
making much difference. Now when you
go one side of that optimum condition you
are buying a cheaper article. When you go
the other side you are buying a dearer
article. ~ The efficiencies correspond to
make the total cost equal, but when you
don’t really know what you are doing,
when you realise that you are working
on a wild guess anyway, and the position is
not critical, it seems a logical thing to go on
the side of the cheaper article because the
price of the article is what you have got to
pay now. You have to put pound notes
down for that now and there is no doubt
about that, whereas there is some doubt
about the future costs, and so I think in
this matter one should not only make the
best guess one can of the future, but having
made that guess, and realising that the
optimum value is not at all critical, one
should then go some considerable distance
away from the optimum in the direction
of buying something more cheap. A
possible suggestion is to capitalise at half
what you think is the normal rate which
will bring you a little to that side. That
is a development of Mr. Fraser’s suggestion
of ignoring_differences of less than two
per cent. The important part of capitalisa-
tion, as far as buKing things is concerned,
is that when you have made up your mind
what you are going to do you should stick
to it. You should really tell the maker of
the boiler or the pump or the transformer or
whatever it is, how you are going to
capitalise, so that the maker can offer you
the most economical proj
basis, and then you shor

On page twelve the author suggests that
transformers, have reached a sort of limit
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of development and that nothing more
can be expected of them in the way of
improvements. Well, I am quite sure that
is not true. For one example the develop-
ment of cold rolled iron within the next
five or ten years will make a very marked
difference to the cost or the performance of
transformers and is incidentally providing
right now a very critical proof of the attitude
o(ji users and purchasers to this question of
capitalisation. Cold rolled iron at present
is not as yet industrially and commercially
available on any scale except in the United
States. With cold rolled iron you can
produce a transformer having say two-thirds
the normal®iron loss, which is a very big
improvement. From all the orthodox
capitalisation principles one would say well
that is very fine; that is what we or you as
purchasers or users have been wanting all
along, a higher efficiency transformer.
But it was found in the United States and
Canada, and I quite expect it will be the
same elsewhere, that when it comes to the
point the purchaser does not want that at
all, a e manufacturers instead of
producing a transformer. with much higher
efficiency, have had to utilise this cold
rolled iron to produce a transformer of the
same efficiency but cheaper in price, Now
any of the orthodox methods of capitalisa-
tion like the one shown in the paper, for
example, would show that that is
economically quite wrong, but in practice
that is what happens, and emphasises the
arguments I have just given that users should
consider this problem of capitalisation not
as a mathematical one using present worths
of so much money in so many years’ time,
but more as a philosophical or a political
one using their judgment and sagacity
and what amounts to a guess as to what is
going to happen in the next twenty years.
Having done that they should stick to it.

Lastly I would like to make a comment or
two on various references in the paper to
voltage regulation.

‘The first is that the author states, on page
10, I think, that more often than not the
limit of the rating of cables is thermal. Thatis
not, I think, the general position through-
out the world.

Ideally the most economic supply involves
a size of cable or line and a substation
density giving a voltage drop corrected by
automatic voltage regulators, which cost
comparatively little, so that the full thermal
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rating can be realised. In practice this
ideal is affected by provision for loa
growth, etc., and the use of automatic
regulators is frequently a temporary one
catered for by a floating stock of one or
two standard sizes. And lastly on page 12
I think, of the paper the author gives an
illustration of the cost of voltage regulators.

e says that a regulator which ten years
ago cost £260 now costs £2,500. Well,
would like to ask the author about that
because I do not think it is typical. The
general price levels of machinery in England
in_general is 24 to 3 times the pre-war
value. Now, voltage regulators are still in
the process of development and assuminy
there had been no increase in material ang
labour at all, then voltage regulators would
be considerably cheaper now than they
were in 1939, and so, even allowing for the
normal increases, one would expect the cost
to be somewhat below the normal rise of
machinery in general instead of nearly ten
times.

1 again thank, you Mr. President, for this
opportunity of contributing to the dis-
cussion and of listening to the other con-
tributors. It has been a pleasure and an
education to me to hear the different views
that have been expressed and I thank you

rit,
PRESIDENT:
Thank you, Mr. Norris.

Mr. C. LOMBARD, Bloemfontein:

Mr. President and Gentlemen: Allow me
to add my quota of praise to Mr, Frantz for
his paper which I read with great interest,
The author in his paper mentions the use of
wood poles instead of steel poles and the
use of concrete poles has also been men-
tioned. would suggest that the use of
aluminium conductors instead of copper
conductors also merits serious considera-
i In many cases the adoption of
aluminium  conductors would result” in
considerable saving in capital costs. What
is more, the country as a whole would
derive a certain amount of benefit therefrom
as copper, which would otherwise have been
used, would be made available for export
and would fetch a higher price on the world
market than the aluminium equivalent
which would have to be imported, so that
the exchange of aluminium for copper
would result in a net gain in foreign
currency.
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PRESIDENT :
Thank you, Mr. Lombard.

Mr. C. R. HALLE, Piemmnriuburg»

Mr. President, Gentlemen:
very useful paper, and I think we n]] would
wish to thank Mr. Frantz for it. There are
just one or two points | have been thinking
about. The wooden pole has been men-
tioned and backed up. I think most of us
are very pleased to hear that, but Mr. Frantz
lid not mention the painting of the steel
pole. Now the saving on not having to
paint the wooden poles is a big economical
factor, and in our great city of Pieter-
‘maritzburg we have taken advantage of that,
and the gang of pole painters, who have not
so much work to now because all our
extensions are on wood, are now grouped
with the street-line painters, doing all the
stoI snccm and parking lines and so forth,
their spare time they paint bus
s S i e R et
blessing because it does not become alive,
and stray dogs who mistakenly have taken
them for trees don't complicate matters
of insurance.

boreholes and pumps, incubators—even
one dear had a pottery kiln—we
found chat by adjusting these things on
paper we got to the one meter per
consumer and we recovered a thousand
meters. Now a thousand meters at today’s
price, there are no longer the old 19. 6d.
meter, was a big economic saving. Also
as you see from this Meter Testing Code we
can save a considerable amount of money
in the furure in the cost o tesing meters
The paper work in the City Treasurer's
PRl e

meter reading and everything has been
greatly smplibed b ¢ throwing out al chese
lictle frills of tari e time switches
we fét hanelad bucleto the heowat 21 cach:
And they have now the uncomfortable job
of getting the darned things to work. They
are particularly interested, of course, in

eir operation only from half past six
to half past ten, and it is their funeral if the
lights go on longer. They don’t ring us
up to come and fix them. So I think if
the smaller centres, who are thinking of
Changing theic tariffs, Would follow the line
of the simple tariff they will not lose.

anlly. there AS one item which has not
M. Frantz in economy

Mr. Lombard ioned al
conductors, for low tension I presume he
was meaning. are trying that.

We have just ordered another 25 tons.
‘Whether we will get it or not I don't
know, but the clumsy fittings we have
seen—well it looks as if there is going to be

ite a bit of trouble in changing over to
aac aluminium conductor and 1 would
like to know something of the economic
value of that.

The other point mentioned is simple
tariffs. 1 really do think that not enough
stress can be placed on this. In Maritzburg

e old days, as in most cities, we ha
quite complicated tariffs. One had various
tariffs
switches and for power and water heatin;
and so forth, all on little separate tar
which meant that very often one consumer
had four or five meters. Well, we simplified
the whole thing, cut down the number of
tariffs, slightly complicating the :xlsnng

tariffs by introducing three stages, that
from 6d. per unit for the first four
units per room, then 1d. and then {d. and
we thus came to the possibility of puttin
iny one meter for a consumer; If he had
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and that s :he outdoor substation. Of
course we all know that the old pole
transformer is a blessing to us in the rural
lines, and I think with wooden poles,
vertical construction and pole transformers
we will be just about cut down t
limit of cconomy.

In suburban work, where we used to put
those_hideous little chambers which are
very hard to expand,—today we put in a
100 kVA outdoor transformer and before
you know where you are a block of flats
or something has gone up and we need 200
or even 400 kVA.  Building costs are more
expensive, and we are putting down a
little concrete mat, with outdoor isolator
unitsand a LT, plllar box fenced in. There
is your substation. You can easily get the
land, you can double and treble the size
of the thing easily, but of course some of
the outdoor switchgear is somewhat
expensive, and I would ]us: like to know
from Mr. Frantz what his general impression
is of the economics of the outdoor sul
station and the possibility of more use of
aluminium cam?o luctors for low tension
distribution.
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PRESIDENT:

Thank you, Mr. Hallé,

If there are no further contributions, T
am going to ask Mr. Frantz to reply to
some of the questions raised and I will
remind you gentlemen that you will still
have an opportunity of submitting com-
ments in writing to the Secretary for
inclusion in the proceedings. Would you
care to reply to some of the discussions,
Mr. Frantz? There is no need for you to
do 50 now unless you wish to.

Mr. C. L. DE BEER, Cooper & de Beer
Pty.) Ltd., Johannesburg:
(Communicated.)

Mr. Frantz has, in his paper, analysed
in some detail the economics of power
supply in the aspects directly affecting
Supply Undertakings and, in view of the
response accorded, I make no excuse for
extending the paper's scope to cover what
may be termed the moral field.

The cost of power to the consumer is
not merely the payment made to. the
Supply Undertaking, but includes all
charges involved in the conversion of that
power to a useable form. It follows that
insofar as a Supply Authority controls the
supply of power by regulation or other
means, it is responsible for any additional
costs incurred by the consumer.

Among the objects of any rule or regu-
lation is the protection of life and/or pro-
perty and those responsible for the drafting
of such regulations have therefore the very
difficult task of equating the economic
costs and the risk to life and property.
This is no mean responsibility but one
in which the economic aspect is too often
overlooked.

In Mr. Frantz gives us
methods by which the best economic
choice is made and I give below certain
fundamental facts which will, T trust,
assist in the selection of economically
sound regulations during the drafting
period.

(a) A regulation should specify the
desired object and not the method
by which the object is to be
achieved.

(b) No regulation or group of regula-
tions should be so rigid as to pre-
vent the trial of new ideas.
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(e) No regulation should set out fto
achieve an object which in practice
cannot be achieved,

(d) No set of regulations is complete
without provision being made for
easy modification, from time to
time, of individual regulations.

To amplify the foregoing, T propose to
use as an example the first edition of the
LEE. Wiring Regulations, fully appreciat-
ing that these regulations were the first
of S0 comprehensive a nature compiled by
a local authority.

(a) Regulation 203-1 specifies a sequence
of equipment for normal L.T. sup-
plies. Among the objects of this
regulation are to provide:-

(1) Sealed protection of an instal-
ion.

(ii) Means of isolating a consumer,
for example, in the case of

non-payment of charges.

(iif) Taken conjunction  with
para. 203-4, means of discon-
necting an entire installation
at a known point.

With the introduction of the minia-
ture circuit-breaker, these objects
can be provided with a different
sequence of equipment, but such
alternative arrangement is prohi-
bited by this regulation which is
therefore economically unsound,
Regulations 104-06 and 104-07 are
sound insofar as regulation 104-07
specifiestypes of approved insula-
tion, while regulation 104-06 speci-
fies the procedure to be adopted for
the introduction of alternative forms
of insulation, so making the nece
sary provision for new develop-
ments.

An excellent example of this type

of regulation is 211-01, which speci-

fles that every portable domestic
electric appliance shall be fed from

a socket outlet fixed in an adjacent

readily accessible position.  This

regulation cannot be enforced in
practice and is therefore unsound.

In the introduction to the Wiring

Regulations, the LE.E. call for sug-

gestions for their modification and

moreover retain the right to so

s
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modify them from time to time.
It is hoped that not only this pro-
cedure be adopted in the preparation
of all regulations, but also that the
legal procedure be made as simple
as possible.

Messrs. Norris and Clinton have already
drawn attention to the characteristic of
economic laws that there are always so
may variables that the best decision is in-
variably the intelligent guess. This
section is no exception, but I trust that
the foregoing will assist those responsible
for drafting regulations.

Mr. J. 8. CLINTON, Johannesburg:
Mr. President, Gentlemen: I have been
asked by the President to thank Mr. Frantz
for his excellent paper. Before I do so
I should like to remark that I motice
that the President has left behind his
expensive system of relays and protection
uses to close debates at will.
Now I suppose he realises we are in the
area of the Commission where you get
a simple time graded system with a few
seconds delay and we are allowed free
speech.
you know, gentlemen, we have
listened over the years to a number of
very excellent papers from members of
the staff of the Cape Town Undertaking
and this I think is also one which will
rank high and be left in the libraries of
engineers throughout the country. As I
20 round the country I notice from time
to time papers that our old friend, Mr.
Swingler, gave during his term of office
as City Electrical Engineer are amongst
the treasured possessions of many of the
engineers and 1 think are still regarded
as text books. This paper, I think, is
something which will also fall in that
.category and it does more. I think it is
a tribute to the younger generation who
are about to take over the running of this
organisation and I feel it has a big future
if it is in such capable hands.

Mr. Frantz has of course given you
another tool of your trade—I don't want
to enter into a discussion, the paper has
been closed—I merely want to warn you
that it is a tool of the trade. It may be
a finishing tool, but you still have to be
an engineer to use it. That note of warn-

ing has been sounded by a number of
previous speakers who have contributed
to the discussion and made very excellent
contributions and I would suggest to the
younger generation when you use it, don't
Torget that you must use the economics
and know the subject well before you apply
it to engineering. It does not relieve you
of the responsibility of being an engineer
and you will have to apply your experi-
ence throughout in using that very excel-
lent tool. Don't do so merely to escape the
responsibility of taking decisions and don’t
use the economics to make your case.
You still have to make your own decisions
and those decisions are serious ones. Mr.
Norris pointed out that the future is very
dark and that money means very little.
I think Mr. Sibson put it very well at a
previous Convention when he said a penny
today has such a different value that it
should have a different name and we are
very apt today to regard £1 as still £1,
even though we know it buys very little
and, when you are using that tool, T would
just like you to remember that twenty
years hence its purchasing power will be
to a totally different value. Many such
contributions were made throughout the
discussions and when you study that paper
T would suggest that you read up the con-
tributions once again in the Association’s
Proceedings, o that you bear in mind
those made by some of the senior members
of the Association.

Mr, President, I feel that Mr. Frantz has

tributes paid by the members will repay
him for the immense amount of hard work
he has done on your behalf.

Mr. A. C. T. FRANTZ, Cape Town:
(Communicated.)

In reply to'Mr. Kinsman ard Mr. van
der Walt on the question of loss of revenue
due to low volts, T would say that in Cape
Town we have records, taken to demon-
strate to consumers who complain of
excessive consumption what percentage of
their consumption is accounted for
water heater, range, ete., from which it is
possible to obtain an average for the pro-
portion of units used for water heating,
cooking, lighting and other purposes. For
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instance, water heaters account for fifty
per cent of the consumption of the average
domestic consumer. On the basis of these
figures, it was found that most of the
additional units which would be sold to
domestic consumers if the voltage were
correct would be for lighting, the peak
coming on as it does in Cape Town just
after dark. Water heating might account
for a little extra also. Cooking appli-
ances were left out of the calculation
because even if the volts were low it was
assumed that the food would have to be
cooked in any case. Radiators and other
appliances would also consume a little
but the majority of the additional
consumption would be for lighting. This
additional consumption would, at the tariff
rate applicable, result in the additional
revenue of £1,500 quoted in the paper.

With regard to Mr. Sibson's remarks on
the economics of banking boilers, this par-
ticular subject was not referred to in the
paper as the solution of the problem is
somewhat involved. The matter is dealt
with fully in the very interesting paper by
P. G. Kaufmann in the December, 1942,
issue of the Proceedings of the Institution
of Mechanical Engineers,

M. van der Walf has drawn attention
to an apparent contradiction in the second
and third paragraphs of Section 3.2.1 of
the paper. the second paragraph
appears the statement “the lower the
annual cost of the losses, the smaller will
be the most economic size (of cable)”,
whereas in the third paragraph it is stated
that “an increase in the cost of the losses
will also be permissible and hence a de-
crease in the most economic section of
cable”,

While at first sight these two statements
appear contradictory, further consideration
of them in relation to the context of the
paragraphs shows that this is not so. In
the second paragraph the cost of copper
has been assumed constant and it follows
directly from Kelvin's Law that the lower
the cost of the losses (either because the
tariff rate at which the cost of the losses
is assessed is lower or the losses are them-
selves lower because of reduced load fac-
tor) the smaller must be the annual
capital charges and therefore most econo-
mical cross section of cable.

In the third paragraph the cost of
copper has been assumed to vary, while
the cost of the losses is assessed at a fixed
tariff rate. The increased cost of copper
would result in higher capital charges, so
that by virtue of Kelvin's Law, higher
losses are also allowable and hence ‘a
reduction in the cross section of cable,

Mr. Burton has mentioned the effect of
short loan periods on costs and has drawn
attention to the difficulty he has experi-
enced in obtaining authority to increase
the loan periods. No such difficulty seems
to exist in Cape Town, when the loans
raised for extensions to the distribution
system (including the building of sub-
stations) have a life ranging from 20 to
25 years, the last one raised in um hav-
ing an even longer life of 30 yea

I agree with Mr. Mncheu of Sahsbury,
that if full use is
made of an asset,
method of providing for loan redemp-
tion places a heavier burden on - the
undertaking than might be desirable. A
method of delayed redemption would in
that case be preferable—this however is
a question of finance and would not affect
the economics of the case. With regard to
Mr. Mitchell's remarks on the curves shown
in Fig. 4, it must be admitted that they
may not be truly representative; they have
been drawn for purposes of illustrating the
method only and for that reason have been
drawn with more deliberate changes of
slope than might be the case in practice.
The curves used in any practical problem
should, of course, be actual test results
and, as mentioned at the end of paragraph
3.1.2, the accuracy of any system of load
is_entirely dependent on the
accuracy with which such curves can be
determined and to what extent they can
be relied upon to represent actual condi-
tions.

Mr. Mitchell's remarks regarding con-
crete pole costs are interesting. In Cape
Town, the last tender for spun concrete
poles was turned down because the price,
for no apparent reason, had been increased
from £7 17s. 4d. to £11 12s. 6d.

PRESIDENT:

1 judge by the applause the very true
appreciation placed on the author's pre-
senting such an excellent paper before us.
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Before proceeding with discussion on Mr.
Smith's paper, I wish to mention that in
my report on the Safety Precautions Com-
mittee yesterday, I said that your Execu-
tive would consider the question of promul-
gation. Your Executive this morning con-
sidered this question and have appointed
& sub-committee consisting of Mr. Sibson,
Mr. Moller, Mr. Kinsman, Mr. C. .G,
and myself (as convener) for
ndvlslng and assisting you in the promul-
gation of the Standard Regulations, i.ec.,
the new edition now coming forward. 1
have been reminded by Mr. van der Walt
that in his report on the Bureau of
Standards he made no mention of the
Approvals Committee. I hardly think it
was necessary because you have already
received reports of the recommendations
by the Aprovals Committee. in the bulle-
tins which are sent to you from time to
time.

Itend 9 of the Agenda, “Papers for next
Convention”. Members who are prepared
to give papers are requested to submit their
names to the Secretary, together with the
proposed subject within the next three
months.

The Secretary has just mentioned that
there is a list of suggested subjects which
he will include in the next bulletin. That
will give you an opportunity to study the
list and assist you in selecting your sub-
Joots.

In regard to Item 12 of the Agenda,
gentlemen, a sub-committee has been
appointed to investigate the expenses of
the Executive Council members when
attending executive meetings. This sub-
committee will report to your Executive
Committee when they meet in mid-year
and then probahly something mare con-

e will be placed before you.

As we still have some time on our hands,
T will place the paper of Mr. Smith, Boks-
burg, on Meter Testing before you for
discussion.

Mr. J. L. VAN DER WALT, Krugersdorp:

Mr. President, Gentlemen: I have the
following few comments and criticisms on
Mr. Smith's paper. The first one is on
page 4. While it may be found possible to
merely wash out the dial trains with
benzine and get away with it in fairly new
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meters, it will be found that benzine on
evaporation leaves a white film on all parts
and I consider it necessary to remove this
film by brushing. In other words, all dial
trains should be dismantled, After all, we

I cannot agree that train bearings should
receive 1o oil. It may not appear to be
necessary on new dials when all pivots
are bright, but after five or six years in
service these pivots become dull and fric-
tion ensues. A good clock oil will stay on
the working parts for long periods with
no gumming.

In our undertaking we have not tried the
vaseline idea for removing particles in the
magnet gap. The suggestion seems a little
bit sticky. We recommend the feathers of a
backyard fowl or guinea fowl, both types
being preferably dead before their feathers
are removed. = The flicking action of a
feather will remove any foreign matter
from a magnet. I am aware that many
manufacturers pack the top of a meter
spindle with vaseline; vaseline is sticky
and we need reduced friction, that is the
main idea. We recommend clock oil. One
well-known manufacturer has gone so far
in his efforts to abolish friction as to
introduce a jewel for & top bearing.

The last sentence on page 4 is a very
interesting one. I am of opinion that to
repair meters, clean them and repair them,
as mentioned by the author, 20 to 24
meters a day is rather pushing the job
and T certainly would not like to undertake
like that continuously of doing
20 to 24 meters a day. I think that
needs consideration and meter testing is a
work that should not be rushed or pushed.
If a little more time is taken, the meter
is received on the test bench ready for
test with as little trouble as possible,

Page 5. The author mentions there the
winding of coils. He says coils can be
easily rewound by the larger undertakings.
I do not agree that it can be done very
easily. Coil winding equipment is expen-
sive and the replacing of coils today, buy-
ing them in units, is fairly cheap, so
do not see the benefit of doing the cnﬂ
winding in the test laboratory. I have my
doubts whether it will be a paying propo-
sition.  Besides, some electro-magnetic
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assemblies are in one part, pressure and
current coils being cnmplete with a loop
of laminations. To punch and drill out
rivets, unthread the laminations, rethread

with spare coils on hand, is also un-
economical considering the time taken to
do the work and the cheapness of ready-
made coils bought from the manufacturers.

The above remarks explode the third
paragraph: Twelve meters a day with a
major overhaul involved with each is, to
my mind, too optimistic to be possible. T
think the Meter Code originally suggested
16 meters a day could be done. The Meter
Test Code has made it compulsory to test
on 5 power factor lagging, but even
though it were not so, surely if it is
necessary to test a meter at all, it is neces-
sary to make sure no one is the loser. Most
dwellings have refrigerators and some
fluorescent lighting, therefore the power
factor comes in. t is remarkable the
number of meters one finds which cannot
be put into service because they fail to
come anywhere near the limit of accuracy
on the power factor test. Iam not refer-
ring to the meters of ancient vintage.

Page 6. The schematic diagram shows
two points which call for comment. It
would appear possible to apply heavy cur-
rents through fine resistance and
thereby burn it out unless the change over
link is interlocked so that it is not possible.
It is suggested that the fine resistance be
across the coarse resistance and I think
there will be less likelihood of the burn-
ing out of the finer resistance.

From the arrangement it is clear that
the power factor will be less than unity.
If a three-phase supply and a slip ring
motor is available, some’ help can be ob-
{ained by supplying the stator from the

and supplying the meter pressure
rout from the sifp.rings, T don't Propose
to go Into the obvious details, all soluble
of phase rotation, magnitude, volts and
pressure colls.

On page 7T have a few comments. Be-
fore the introduction of the Meter Test
Code, setting out the methods of testing
polyphase meters, the testing of polyphase
meters as single-phase meters was never
successful due to interaction between
elements. A previous speaker has men-
tioned that point. Less trouble is experi-
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enced if pressure coils are fed from the
respective phase voltages and correspond-
ing currents applied as each element is
tested.

On page 8 my remarks about slip ring
motors would apply again in this figu
T assume that the watt meter is incorpor-
ated as a guide to load conditions and
that no stop-watch te!t! are to be carried
out, otherwise the variable C-T. would
have to be class A.L.

On page 10 T again refer to the fact that
T am of the opinion that class A.L. current
transformers are necessary.

Page 15. Testing on three loads as -5
power factor seems to be expensive and
a great time consumer. If a meter is
correct at full load -5 power factor and
found to be outside the limits on other
loads, there is nothing which can be done

it. It is not a recurring condition.

Page 16. Before I go on to that, Mr.
President, some speakers mentioned the
staff difficulties and the use of women. We
realise that there will be staff difficulties,
i.c., trained staff to do meter testing. Is
the lack of interest in the trade as meter
mechanician not due to the fact that there
has been no test code or no compulsory
meter testing? Will that not be rectified
once the youngsters see there is a future
for them in meter testing? It will take a
number of years, but I am sure the matter
will correct itself.

T was rather surprised to see that the
general trend of opinion is in the opposite
direction than originally intended I think,
and that was to use women on the cleaning
and repair side of meters, assembling, dis-
mantling and the qualified staff on the
testing. In this Convention it appears that
there is a reversal of that idea and that
the women are to be used for testing and
the trained meter staff for cleaning, repair-
ing and reassembling the meters,

Mr. President, T think the author should
be congratulated on_ delivering this paper,
especially at this Convention where the
Moter Test Code was so fully discussed.
It has given all engineers an idea of the
procedure and methods to be applied in
testing meters and T am very glad to see
that there is a trend to an interest in
this sclence of meter testing which our
country 1s still lacking today.



ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS OF SOUTHERN AFRICA

PRESIDENT:

Thank you, Mr. van der Walt.
Mr. H. M. 8. MULLER, Kakamas :

Mr. President: I spoke yesterday, but
there is just one question: supposing the
small municipalities wish to undertake the
testing of their own meters, then you come
up against this: what guarantee has the
consumer of the test that has been made?
That is why I thought that in time of years
the system that could be advocated would
be a standard testing, at some standard
bureau. Then there is yet another ques-
tion that arises among our Inspectors of
Factories at present and that is in regard

e earthing of meters. Most meters
nowadays are fitted with their earthing
terminals. Tn my experience I have found
that your meter invariably is a very suc-
cessful lightning arrestor in that respect,
8o much so that you cannot use the earth
tes You can have very good light-
ning protection in your  transformer
stations, but when you get a direct strike
on the line, you can get a dozen or more
meters injured due to earthing. Other
methods are adopted, such as bakelite
cases. That is, of course, a very fine thing,
but one would like to know the relative
merits, by experience of engineers, of the
insulated case and metal case, because my
experience has been, I must frankly con-
fess, that I am afraid to carth meters.
On the other hand again, the incidence of
accident due to metal cases, I think, must
be a very, very small percentage. Your
meter is generally put in a place of safety
and I wonder if our Inspectors of Fac-
tories can name any instance worthy of
note where that has been a source of
danger, because the earthing of a meter
definitely is detrimental to the meter itself
as far as we are concerned.

PRESIDENT:

Thank you, Mr. Muller.

Mr. F. STEVENS, Ladysmith:

Mr. President: Contributors to the dis-
cussion on this paper do not appear to
realise that a number of small undertak-
ings do not pay any attention to their
metering because of lack ties or
the engineer being the only capable man
on the undertaking and that he hasn't the

. Very many small undertakings are
placed that way. The engineers would
like to pay attention to their meter-
ing, but are prevented from doing so.
I was at one time in charge of a small
undertaking, so can sympathise with them.
The paper Mr. Smith has read to us may
give them ideas for setting up simple test
bechnes which they had not realised would
meet, their requirements; if it does, I feel
it will have served a useful purpose.

I agree with Mr. Mitchell that a meter
should be as accurate in a small undertak-
ing as in a big one, but that is just not
possible in the small undertaking where
there are not the means.

the and
I have heard it said everything but the
town’s midwife.

1 feel personally that this paper is going
to serve a useful purpose.

PRESIDENT:

Thank you, Mr. Stevens.

Mr. F. H. TYLER (Visitor, Johannesburg) :

Mr. President, Gentlemen: I appreciate
very much the opportunity of saying just
a few words in connection with some of the
subjects that have been discussed. There
are two items, which really have very close
association, which have been before the
meeting—Mr. Smith’s extremely interest-
ing and very valuable paper, and the dis-
cussion on the Meter Testing Code. To a
very large extent these are inter-related.

The first point on which I have a little
information is the question of the use of
girls in the calibration and testing of
meters and I would like to bring to notice
a point that has not previously been stated
and that is that meters are largely manu-
factured and assembled and tested by girls
in the factories when they are originally
made.

Some years ago I was privileged to be
in one of the large indicating instrument
factories and, in this case, not only were
girls used very largely for the assembling
and testing of indicating instruments, but
there are many operations that are car-
ried out by girls that cannot be carried
out by men. Such operations include, for
instance, the grinding and sharpening of
pivots. These are actually turned in the
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lathe, although their dimensions are ex-
tremely small and for that class of work
people with a high degree of finger dex-
terity are absolutely essential. They dis-
tinguish in the factories between finger
dexterity and tweezer dexterity.

During the war, girls were very largely
used in certain phases of electrical and
mechanical engineering, particularly at the

routine work was undertaken by these
girls, who did not seem to tire at the job
to anything like the same extent that men

. It was interesting to note also that
they were particularly satisfactory when
working on night shift, with one important

roviso, and that is that they had to be
well fed during the night.

Another point of interest that has come
to light is the age-old discussion between
bakelite and metal cased meters. The only
real argument I have heard put forward
in favour of the metal case is the fact that
nr it is dropped it does not usually break.

Well, the feeling I have there is that if
the meter has been dropped between the
time that it is taken out of the meter test-
ing room and installed in the consumer's
premises, it is better that the case should
break; because the probability is it will be
badly inaccurate in any case and it is far
better that your mechanician should be
forced to reveal the fact that the meter
has been damaged.

Under the question of approved types
of meters, a little difficulty seems to exist.
No approved list has yet, as far as I know,
been issued by the Bureau of Standards
and, if such a list cannot be made available
at the present time, I would suggest that
it would be a good idea to issue some kind
of brief specification indicating the points
that an engineer must look for in meters
at the present time, fo avoid having to take
them out of service at & later date, when
the Code is finally promulgated. For
instance, BSS 37 of 1037 does not permit
the use of cyclometer dials. Now there
are quite a lot of meters with cyclometer
dials installed and more of them are, I
think, being put into service at the present
time. The present Meter Testing Code
does not, I think, prohibit their use, but
if it is going to fall into line with BSS

37/1987, it is possible that the meters with
cyclometer dials being put into service
might prove an expensive undertaking in
the near future, I think the point should
be clarified so that undertakings know
precisely where they are in selecting their
types of meters today; and some indication
of characteristics to be looked for, even
if a complete approved list is not available,
would be very useful

One other little point; and that is, that
it has been suggested that there will be an
authorised member of the staff on the staff
of undertakings who will be empowered
to affix a seal indicating that the meter is
approved and ready to go into service.
1 think that that gentleman is sometimes
golng to find himself in difficulties. It
seems to me that, if he is not the engineer,
there may be occasions when, by virtue of
his connection and his authority derived
from the Bureau, he may sometimes have
1o condemn meters as being unfit to go into
service that have been bought by his senior
officer quite recently; and I think his
position might sometimes be just a little
bit difficult. I think that point will have
to be borne in mind when it is finally
decided.

PRESIDENT :
Thank you, Mr. Tyler.

Mr. J. T. WILLIAMS, S.A. Bureau of
Standards:

Mr. President and Gentlemen: I should
like just to reply to the query raised by
Mr. Tyler in regard to the list of approved
types of meters. The position at present
is this: a list of approved meters was
drawn up and was considered by the draft-
ing committee who drew up the Code.
The list was based on practice in Britain,
but it was found that there are consider-
able difficulties, chiefly due to the fact that
in this country there are large numbers of

meters of continental make in use. The
chief diffeulty, of course, s with the cyelo-
meter dial. The committee decided
then that they would not publish a
list of meters, not for the present, at any
rate, and I think the idea was that the
two-year period of grace mentioned in the
Code was to e used to gain experience of
various types of meters in order to be able
to say which meters should be discontinued
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and which not. It would be very difficult
to simply place a wholesale ban on a par-
ticular type of meter without having some
foundation for it. It would put some of
the smaller undertakings in an extremely
difficult position. I know of undertakings
that have no other type of meter. So that
is the position at present that every meter
is on the approved list. I understand that
there is a possibility of the committee be-
ing re-constituted and then in that case
they will give consideration to this ques-
tion. In the meantime, if any of you have
any comments to make or any suggestions,
the Bureau would be very glad to have
them,

PRESIDENT:
Thank you, Mr. Williams,

Mr. J. E. MITCHELL, Salisbury:
Mr. President: There is only one little
int. Mr. Muller appeared to ask for

some information in regard to bakelite

covers on meters. What I can tell him is
this: that we have been using in Salisbury
bakelite covers now for some considerable
number of years and we have not as yet
had one bakelite covered and backed meter
damaged by lightning, whereas we have
had anything up to 100, including three-
phase, meters damaged by lightning
annually when they have had metal covers.

Mr. J. C. FRASER, Johannesburg:

Mr. President and Gentlemen: I would
also like to add my quota of thanks to
Mr. Smith for his very interesting and
valuable paper and I know that it is a
paper which will be read very extensively
and used as a reference work long after
this Convention is over. It was on that
knowledge, gentlemen, that I took the
trouble to get a few notes from my meter
engineer, who is well known to Mr. Smith
Mr. Smith, by the way, worked in our
meter department for a period of over two
years and T know the interest that Mr.
Smith has always had in meter work.
These few notes may be of value to the
valuable contributions which have already
been given on Mr. Smith’s paper.

The author is to be congratulated on
preparing a paper which will serve to
stimulate interest in meter work in this
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country and at the same time provide a
good deal of much needed information.

Dealing first with the repair aspect, the
Johannesburg Electricity Department finds
that the burnishing of pivots and re-wind-
ing of potential coils is not economical as
compared with replacement of these parts.
The figure of 20 to 24 minor overhauls per
day is considered reasonable, but 12 to 14
major overhauls seems to be rather high
and from our experience a more reasonable
figure would be 7 or 8 Is there justifi-
cation for checking the bottom bearings of
all new meters? It would be interesting to
know what proportion of these bearings
have been found to be defective.

With regard to the meter testing equip-
ment recommended in the paper, I cannot
agree with the statement that equipment
which will ensure accuracy only within
wider limits i justified in the case of small
undertakings as, generally speaking, the
smaller the undertaking the higher is the
price per unit. The test board shown in
Figs. 3 and 4 appears rather too simple
even for the smallest undertaking. Its
principal weakness lies in the use of one
ordinary 25 amp watt-hour meter as a
sub-standard. No rotary sub-standard
should be used on less than 1/4 load,
yet it is apparently intended to use this
25 amp meter as & sub-standard on 0-5
amp for testing 10 amp meters on 1/20
load.

Another point worth mentioning is that
one single range ammeter is quite in-
adequate to cover the range of loads neces-
sary.

In connection with the test board shown
in Fig. 5, the arrangement for changing
over to 0-5 lagging power factor, referred
to in the text, is not shown in the dia-
gram. The current transformer in this
board would; of course, have to be of high
precision type. In both this board and the
three-phase board of Figs. 6, 7 and 8, it
would be an advantage to place the rotary
sub-standards in the secondary circuits of
the current transformers as this would
save current range changing on these
instruments and would enable single-range
5 amp sub-standards to be used. On both
these boards fine as well as coarse variac
controls would be an advantage for watt-
meter work.
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Concerning the A.C. meter testing
section of the paper, the formula to be
used for rotary sub-standard work
should be =
Revs. sub-std.  Actual
shoulddo (if — revs. of
meter OK.)  sub-std.

% error =———————————————————— X 100
Actual revs. of sub-std.

© f
error are more likely to be required than
for wattmeter error.

Warming up meters for only 30 minutes
has been found to be ample and can be
conveniently done while the meters are on
starting load

Tests on 1/10 and 1/4 loads at unity
P.F, and on 1/4 and 1/2 loads at 0-5 lag-
ging P.F. have been found unnecessary, but
a test on twice full load for 10 amp and
25 amp long range meters is considered
essential.

We have found that it is advisable to
test all three-phase meters on a three-
supply as recommended in the
Meter Code. The test results given in the
paper for one meter and one set of current
transformers are not sufficiently represen-
tative of three-phase meters and current
transformers in general. As regards cur-
rent transformers, thejr errors should be
taken into account even if they are class
BM.

In connection with the testing of three-
phase meters, it should not be forgotten
that the power factor on the elements of
a three-phase tree-wire meter is different
from the three-phase load power factor.
This alters test conditions as compared
with those pjlicable'to s three phase four:
wire meter,

It is not necessary to test each element
separately at light load as all friction

being
255 dhykia il tan T ek vica:
It has been found advantageaus to do a
zero power factor test on the individual
elements before the balance tests.

PRESIDENT:

Thank you, Mr. Fraser. Are there any
more contributions, gentlemen? I will
then ask Mr. Smith to reply if he wishes
to do 50 now.

Mr. E. L. SMITH, Boksburg:

Mr. President, Gentlemen: I do not wish
to reply to the various points at this stage,
but there are one or two comments I
would like to make. In the first place, I
wish to thank all those who have given
constructive criticism and contribution to-
wards this paper, which will be of help to
any small undertakings,

Unfortunately, some of the speakers
have missed the point altogether. The idea
of the paper was to help the small under-
takings and the criticism has come from
the point of view of the Class A Station,
To suggest that a small undertaking, which
might struggle along to get enough money
to buy a rotating standard, should also
include a microscope or a telescope or ‘a
horoscope in their set-up is altogether out
of the question. I would like you to bear
that point in mind when you start speak.
ing and speak on behalf of the smaller
stations and not on behalf of the Class A
Stations. We are not discussing them and
if you want a paper on Class A Stations
I can give you one.

Another point, Mr. Chairman, is this:

read through the paper. For instance, my
third paragraph of the introduction reads
as under:-

“The intention of the paper is to be
of some assistance.to small undertakings
who may be able to set up meter repair
and testing in a simple way at a low
cost and, at the same time, satisfy the
provisions of the proposed Meter Test-
ing Code,

The Meter Testing Code lays down certain
provisions and nowhere in the paper is it
suggested that we go outside the provi-
sions of the Meter Testing Code.

When T spoke of wider accuracy later
on, it was in reference to a meter test
board, not in connection with the meter
accuracy.  Small undertakings cannot
install Class A Station test boards, but
they can install simple boards of a wider
accuracy, not having the accuracy and the
characteristics of an A Station board.
Another point, Mr. Chairman, is that if our

2} per cent, he will be surprised and we,
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as engineers, will also be surprised to see
the Bureau stamp on a meter guaranteed
100 per cent on all loads; so, Mr. Chair-
man, I think that that remark was irrele-

at all and Mr. Smith's paper is timeous in
that, taken with the new Meter Testing
Code, the engineers who are trying to get
some form of meter testing done on their

vant and was 1o to the paper
at all. I hope, Mr. Chairman, that my
remarks will be taken in the same spirit
that T received the criticism.

Another point, Mr. Chairman, is this:
In Class A Stations perfect conditions are
set up. You have a beautiful load curve,
a beautiful form factor and you have
steady voltage, but when that meter was
tested did it have conditions under which
it will work? It may be put into a circuit
which has a very bad wave distortion, a
very big variation of voltage and so on.
Are we sure, when an A Class Station is
testing a meter, that that meter is accu-
rate in situ? You can't guarantee that
and I think there is a lot to be said for
the American system of testing meters
and that is going round with the instru-
ments, the rotating standards, in a van
and testing the meters on site. That is
by far the best of the methods.

Insofar as small stations are concerned,
Mr. Chairman, I think that if you give me
a commercial meter of 10 and 25 amp
properly calibrated, I can fairly guarantee
to test meters that will compare favour-
ably with any A Class Station, given the
time to. do it. Thank you, Mr. Chairman.

PRESIDENT:
Thank you, Mr. Smith.

Mr. W. M. ANDREW,
Town:

Mr. President, Gentlemen: After hearing
Mr. Smith's spirited reply to the discus-
sion, it feels, to me, like an anti-climax to
propose a vote of thanks for his efforts
and his paper. However, his brief and
challenging reply has, I think, put the
paper in its proper perspective and empha-
sised the object of the paper. He, T am
sure, can fell satisfled by the reception he
has received and by the contributions which
have been made to his paper that he has
done something for this Association and
its proceedings which is constructive.

We heard, at the beginning of the Con-
vention, our President say in his address
that some decision was better than none

King William's
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gs will have a lead to enable
them to start even in a small way to test
meters, This will give them the satisfac-
tion of at least making that start which
always leads to bigger and better equip-
ment, bringing with it a rich experience
and @ better and more economic knowledge
of what equipment is best suited for their
undertakings.

Mr. President and gentlemen, it gives
me great pleasure to thank Mr. Smith on
your behalf for his very good paper, which
T know we have all benefited from and
enjoyed very, very much inded.
PRESIDENT:

Gentlemen, I would like to remind you
that if you have any further contributions
to the paper you may submit them to the
Secretary, who will arrange for them to
appear in the Proceedings.

The time is half past twelve and I will
now declare this session of the Convention
at Stellenbosch closed and we will adjourn
for lunch.

FRIDAY, 11th MAY, 1951
Conference resumed at 9.30 a.m.
PRESIDENT:

Gentlemen, we will proceed with Ttem 8
of the Agenda and I will call on Mr. Hallé
to furnish you with particulars.

RIGHT OF SUPPLY—ELECTRICITY
SUPPLY COMMISSION
Mr. C. R. HALLE (Pietermaritzburg) :

Mr. President and Gentlemen : We held a
special Executive meeting on this subject.
We collected all the information that was
available and we find that the machinery
set up under the Act has not been given a
proper chance to function. As you know,
the Electricity Control Board has the
power of dealing with these matters. Now
by all rules of the game, you must let
the umpire make a decision before you
start surging on to the field, so to speak,
and it would be entirely wrong for this
Convention to express its view or thrash
the matter out in public before it really
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can be stated that there is a dispute. It
appears that the Springs Municipality has
certain views, the Commission has certain
views and the correct procedure is for these
to be placed before the Control Board and
the whole matter thrashed out there and
& decision made. If the parties don't think
the decision is correct, they could bring it
to this Convention of Municipal Undertak-
ings, who would then express their view.
But we do strongly feel this is not a
matter for us to discuss today and that
the Springs Municipality should put it to
the Control Board, which they have now
agreed to do. Therefore the Executive
urge that you allow us to withdraw this
matter from the Agenda of the open Con-
vention.

PRESIDENT:
Is it agreed, gentlemen?
Agreed unanimously.

APPOINTMENT OF AUDITORS
PRESIDENT:
I will now call on Councillor Fox m
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stitute the new financial year of the
Association.” All that is necessary now
is to substitute the 1st day of March for
the 1st day of September.

PRESIDENT:

Will somebody move that, gentlemen?
Mr. A. R. SIBSON, Bulawayo:

1 will move that, Mr. President.

Mr. C. LOMBAARD, Bloemfontein:
1 second.
PRESIDENT:
Is that agreed, gentlemen? Thank you.
Agreed unanimously.
GENERAL
PRESIDENT :

We are now on the item General, Item
No. 13. Matters of interest may now be
brought forward for discussion.

Mr. F. STEVENS, Ladysmith:

Mr. Chairman: I would be interested to
know the views of those present as to the
oF :

deal with the subject of
Auditors.
Councillor F. T. FOX, East London:

Mr. President: T have great pleasure in
moving the appointment of Messrs. Savory
& Company, our existing auditors.

PRESIDENT:

Do you agree to um gentlemen?
Agreed unanimous}

AMENDMENTS TO RULES AND
CONSTITUTION
PRESIDENT:

Item, No. 11. Gentlemen, there is one
small item to be attended to and I will
ask the Secretary to furnish you with the
particulars,

SECRETARY :

Mr. President, Gentlemen: As you know
we changed the end of our financial year
from the end of August to the end of
February and, to put the matter in order,
it is necessary to amend Rule 6 of the
Constitution, which reads:

having legis-
lation enabling them to disconnect con-
sumers with electrical appliances which
cause radio interference. In the July
bulletin issued by the Secretary, an opinion
is expressed by Mr. Eastman with which

am in entire agreement. It is to the
effect that it would be unwise for any
legislation to be forced on municipalities
giving them powers to disconnect con-
sumers of electricity who possess appll-
ances that interfere with radio reception.
0. his 15 dacs. Local Anchiritice Wil have
to incur expenses in obtaining interfer-
ference locating equipment and sustain a
loss in maintaining an inspector to carry
out the investigation, all to the advantage
of the broadcasting companies. There is
litle chance of the revenue from the sale
of current used on radio sets bringing in
sufficient to cover the costs.

My department has, as it happens,
acquired a portable recelving set with a
frame aerial which can be operated either
from a battery or the mains to enable us,
when we have time, to locate some of the

shall become due and paylble annually on
the 1st day of September which shall con-

sources of and tell whather
it emanates from a consumer’s p
our own mains. Where called for, we
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write to the offending parties a polite letter
appealing to them to carry out any sug-
gestions we m: and, at the same
time, sending a copy nf the letters to near-
by h T

inAlal]ed but they are not maintained and
if they lack maintenance that is when a
lot of the trouble arises. Tracking them
down can be very costly. It is not every
that can afford to have a

o

my mind, it is for the hmndcutmg com-
panies to do anything more than

I am of the opinion that for those towns
where there is mo transmitting station
nearby, little can be done to eliminate
interference as reception is too weak, An
investigation carried out by the S.A.B.C.
at Ladysmith revealed that the interfer-
ence in our town, which we thought to be
very bad, was nothing like as serious as in
other places. What is wanted is greater
signal strength to enable listeners to
reduce the volume on their sets and thereby
eliminate some of the extraneous noises.
PRESIDENT:

Thank you, Mr. Stevens.
Mr. C. R. SPREIGHTON, Standerton:

Mr. President: The last speaker has
brought forward a topic which I think is
going to have a lot to do in the future
with electrical engineers. In the town I
represent, Standerton, we have already
been approached about similar conditions.
People who make their living by selling
radio sets complain that they cannot sell
a set because as soon as they demonstrate
it, all that they get is the next door
garage’s charging set working, or some-
thing to that effect. I do not know that
Standerton is too far from the Reef; the
signal level is pretty high, yet the D.B.
level of the interference is far above it.
We actually asked the SAB.C. for their
assistance in overcoming one or two bad
cases and I will say they gave us every
assistance. There is a new Act now which
has been brought into force by the P.M.G.
which, I believe, is covering that angle, but
I think that there should be some means
whereby the municipal authorities can do
something. It is getting now to the
stage where something has to be done. My
own Council, before giving permission to
instal oy neon sigus-or aigns of - that

small portable set and it is not every muni-
cipality that has the staff who can intelli-
gently use such an instrument and it is
very difficult to find the offenders at times;
but there again I think that if anybody is
in trouble the S.A.B.C. will come to their
help immediately.

PRESIDENT:

Thank you, Mr. Spreighton. Gentlemen,
I want to be quite clear on this point:
we do not intend to close the proceedings
now. I know there are some of you who
have points, particularly some of the
smaller areas with whom we, the Execu-
tive, are not in such close contact. The
smaller towns have their problems and
now is the opportunity to come forward
and bring your points to this Convention.
I see we have present with us Capt. Joseph
White. 1 understand he can give us some
first-hand information about the commit-
tees that are being formed in connection
with this very knotty problem, the sup-
pression of interference. Perhaps Capt.
White would care to come up here and give
us some indication of what is happening.
Capt. J. WHITE, Johannesburg:

Mr. President, Gentlemen: In connection
with the thorny problem of radio interfer-
ence, I think most of you know there is
a Bill, a new Radio Bill, before Parliament
now. Under the regulations of that Bill,
which have not yet been drafted, this
question of radio interference looms very
largely. T believe that the P.M.G. has con-
vened a very large committee of all inter-
ested parties. I do not know whether this
Association is represented, but that com-
mittee will deal with the drafting and pro-
mulgation of those regulations. The next
step after that is to bring in the Bureau of
Standards. As a result of the regulations,
the Bureau of Standards will draw up
specifications tnr the prevention of radio
n all the various types of

insist that
fitted and I think that is helping a long
way. There are a lot of these signs put
up which cause interference.
them are put up in a very good way, well

apparatus ﬂmt cause that trouble, so thl(,
although certain of your members get
worried about this at the moment, I would
merely ask them to exercise a little
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patience. T think the matter will be dealt
with in an official and in a legal way and
in such a way that it does not put too big
a load on the municipal engineer. In other
words, there will be compulsory standards
that will have to be lived up to and the
maintenance of those standards will not
fall on the poor municipal engincer but
on the Bureau of Standards. I think ths
that really brings you up to date on ‘s
subject.

PRESIDENT:

Thank you, Capt. White. Gentlemen, in
connection with what Capt. White has said
about representation by your Association,
1 happen to be the unfortunate individual
who is your representative on that Com-
mittee.

1 wish to announce that the official
photograph taken at the Green Point track
on Tuesday is now available to be seen in
the refreshment hall. Orders are being
taken from those who would like a copy
and it is desirable to have all names regis-
tered within the photograph. Please,
gentlemen, during the tea interval will you
make that & point, as a special request,
to attend to this matter?

We are now under the item “General”,
gentlemen. Are there any further discus-
sions on radio interference?

I will call on Mr. Smit, lmpeclur of
Factories, to say a few words to Ve

Mr. R. N, F. SMIT, Chief Inspector of
Factories—Pretoria:

Mr. President, Gentlemen: First of all T
want to repair an omission of mine on the
first day of the Convention. I omitted to
thank Mr. Fraser for his very concise and
comprehensive report on the work of the
Wiremen’s Registration Board during the
year 1950. As you know, Mr. Fraser is
& very active member on the Board and we
are deeply indebted to him for what he has
done in connection with the work.

Secondly, we have had several enquiries
during this Convention as to the determi-
nation of areas under the Wiremen's Regis-
tration Bill. The method of going about
it is: Write to the Secretary, Wiremen's
Registration Board, Private Bag 117, Pre-
toria. Put your case to them and it will
be dealt with as soon as possible.
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Finally, T want to thank you, Mr. Presi-
dent, and your Association for giving me
the opportunity of attending this Conven-
tion, which T found most interesting and
entertaining. Thank you very much in-
deed.

PRESIDENT:

Thank you, Mr. Smit.

Mr. A. R. SIBSON, Bulawayo:

Mr. President: I have a matter which
I think is of interest to members. It con-
cerns the new methods of building proce-
dure which have been adopted in recent
years by our architects. As you know,
building costs have gone up and all parties
concerned with the provision of housing
7o belng urged to out. coate 1o s Abeoluto
minimum. Now, the architects have been
fuliling. their duty in this respect by
reducing progressively the size of the
kitchens until they have invented what is
known as a kitchenette and I rather think
there is something even smaller than that
in the offing. These very tiny kitchens
have rendered it very difficult indeed for
electrical engineers to enforce the regula-
tions that used to be regarded as necessary

lations provided that no plug point should
be nearer than six feet from a water tap.
The new draft regulations contain the
same provision with the proviso also that
it is possible in certain circumstances for
special approval to be given for this six
foot distance to be reduced and, in particu-
lar, reference is made to hairdressing
saloons. Now, Mr. President, many of us
have been faced with very strong requests
from architects, builders and other persons
concerned with housing to throw overboard
the old regulations that we have enforced
for so long in this regard and it is becom-
ing ipcreasingly difficult to resist the pres-
sure. It has been alleged that we are
holding up progress by maintaining our
rigid requirements in regard to the distance
between plug points and water taps; that
we are causing the cost of living to remain
at a high level and preventing other parties
from playing their part in reducing it.
Now, it is a very knotty problem, Mr.
President, but it is one which each one
of us probably is being asked to solve at
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the present time, The question really is
more of a philosophical one, T suppose,
than an engineering one and it really boils
down to the proposition: should all pos-
sible measures be taken to protect human
life; should the whole community have
imposed upon it regulations which may be
irksome and cause an increase in the cost
of living for the sake of the few, possibly
irresponsible people, who might fall into
danger through carelessness from which
we must ensure that they are protected.
That is, as 1 say, Mr. President, a philo-
sophical question, one that it is very difi-
cult for us to answer, but I do suggest, as
an ordinary man who happens to be an
engineer, that we have possibly Feen
inclined to be a little too rigid in our con-
siderations of these safety precautions and
that we have got to mix common sense
with safety and ensure that whatever we
do does not make life impossible for our
consumers. It seems to me that we have
reached a stage in this particular qustion
of the design of kitchens where we must
relax our old ideas and be prepared to
march with the times and permit very
much closer proximity of plug points:
permit such things as the American
kitchen, where you have a stove, a water
sink, a refrigerator and many other elec-
trical devices all combined into one neat
chromium-plated piece of equipment which
fails to comply with many of our regula-
tions. T have been approached in no un-
certain manner’ by the architects of Bula-
wayo to relax and T have only succeeded
in putting them off by saying that it was
my intention to consult my colleagues in
the Union before considering the matter.
That, Mr. President, T am now doing and
it would, therefore, be of very great assist-
ance to me and possibly to some others
to have the views of those engineers who
have had this problem placed before them
and find out what steps they are taking
to meet these demands.

PRESIDENT:
Thank you, Mr. Sibson.
Mr. C. FLETTERMAN, Electric Engineer,
Ladybrand:

Mr. President, Gentlemen: I fully agree
with the previous speaker, though I find
that the appliance is more of a point of

m

danger to the housewife than the outlet
in the wall. Because, if outlets are at a
certain distance and the housewife has a
cord which is too long, she might still use
the kitchen sink or a portion of the sink
to get her ironing going. Standing next
to the water tap, she still places the iron
there at the same time. I find in small
municipalities that the iron itself is more
dangerous than the most dangerous out-
let, because nowadays everybody sells elec-
tric appliances and they conveniently cut

prong might not be earthed in old instal-
lations. If anything happens, the iron, ete.,
become alive. Of course things like these
are very difficult, but would it not be pos-
sible that responsible people make sure
by some means or other that irons, kettles,
toasters and so on are earthed instead of
conveniently having the earth taken
Then, I think, that with the relaxation of
this outlet and earthed irons, kettles, etc.,
will be very much safer.

PRESIDENT:

Thank you, Mr. Fletterman.

Mr. J. E. MITCHELL, Salisbury:

Mr. President: We in Salisbury have
been faced with this difficulty of the small
kitchenette, especially in these small
bachelor flats, and we have been asked to
approve of the combined kitchen unit com-
prising the stove, sink and the frige. We
have actually relaxed in this instance
possibly because flats are being built by
the municipality, but we do feel that we
have safeguarded the public who are go-
ing to live in these flats by adopting cer-
tain methods. The ori regulations
we had in Salisbury allowed this type of
unit, providing it had an earth leakage
relay, but we are not very satisfied about
these relays because it is very difficult
in these days, with the use of asbestos
piping for water supplies, to get a decent
earth, although in a large block of flats
with & sub-station in possibly the base-
ment or ground floor you can get an earth.
What we have done to overcome this diffi-
culty is that we have insisted that every
piece of metal, that is, stove, stove plates,
the sink, the taps—and when I say taps
1 mean the taps, because we find there is
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quite an insulation in some of the points
between the taps and the pipes themselves
due to the packing that the plumbers put
in—red lead and twine—and that gets over
the difficulty because there are then no two
pieces of metal in that kitchen which can
ever get a difference of potential. If
your earth is bad, you might get voltage
on it, but you get no difference of the

. The only thing
that becomes a difficulty then is in regard
to_the iron, because that is usually the
only piece of apparatus which is sort of
floating in the kitchen and what we have
done there is we have asked them to use
the kind of iron which is used in the
Native quarters in Salisbury and that is
the type where you actually have a place
where the iron pushes in and the actual
contacts which are made to heat the iron
are right underneath the hole. If you push
the iron in it makes contact and the iron
heats up. You take it out and iron and,
eventually, the iron gets cold; you push it
in again until it heats up. It is exactly the

s how we h
endeavoured to get over this difficulty.
PRESIDENT:

Thank you, Mr. Mitchell.

Mr. J. L. VAN DER WALT, Krugersdorp:

Mr. President, Gentlemen: In reply to
our colleague from Ladybrand, he men-
tioned the regulations applying to appli-
ances. T would refer members to my
report on the activities of the Bureau of
Standards. The Bureau of Standards has

rawn up safety specifications for most
household appliances. The intention is to
recommend to the Minister of Economic
Affairs to get these promulgated and, after
promulgation, any such appliance not com-
plying with the safety specification will
not be permitted to be sold and in these
safety specifications—they must not be
mixed up with the quality specifications—
care will be taken of the matter of earth-
ing as mentioned by our colleague.

Tn connection with Mr. Mitchell's re-
marks about earth leakage relays, I am
of opinion that this leakage relay,
especially on the Reef where we have
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severe lightning storms, is a false sense of
security because these earth leakage re-
lays are very susceptible to lightning and
offer no protection at all.
PRESIDENT:

Thank you, Mr. van der Walt.
Mr. C. R. HALLE, Pietermaritzburg:

Mr. President: I think we ought to keep
this six foot regulation in regulations and
that we engineers have got to try and work
to it. The next problem we are going to
get is from the person who is going to
insist on a plug in the bathroom for his
electric razor. Now, as progress goes on,
I really can see the most peculiar things
happening.  Perhaps some kind person
will complicate matters by inventing an
electric tooth brush. Now, if the bathroom
tap becomes a source of nuisance to us, we
must try and get a plastic tap or plastic-
covered tap. You know this mania for
earthing produces quite a number of
dangers. One of my enthusiastic inspec-
tors came to me and said there was a
barber's chair with exposed metal—should
he earth it? Well, T thought of the poor
barber, who, of course, would be using his
electric clippers and, as it was a wooden
floor, T thought it would perhaps be a
kinder thing if the barber's chair was not
earthed. I really do think we have got to
be prepared to modify all our rules in the
light of progress, but I feel that the pri-
mary safeguard of trying to keep the plug
six feet away must stand. T got mixed up
vears ago in the Road Safety Association.
which, of course, means propaganda and
s0 on, the road being nearly as dangerous
as the electrical kitchen; and I feel that
we will just have to apply propaganda in
the home more if we find that by relaxing

o we can't get any rigid
decision here that is going to make life
absolutely safe.

PRESIDENT:

Thank you, Mr. Hallé. Gentlemen, we
will now adjourn for tea. .

Conference resumed.
PRESIDENT:

Gentlemen, we will now continue our dis-
cussions. We are ready to continue under
“General”,
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Mr. F. STEVENS, Ladysmith
Mr. President: We have heard a lot this
morning and at other Conventions about

wiring work being carried out which does
not comply with any regulations, yet it is
known that those installations come under
the jurisdiction of some local authority.

1 heard of an instance the other day of
where an electric water heater had been
installed with one wire connection only,
that is, no return wire. as assured
that it had been inspected and tested.

Now, Mr. President, T feel that there
ought to be an appeal made to all con-
cerned to sce that the fundamental safety
requirements are met on installations
under their control. It seems ridiculous
for’ us to come here and split hairs over

regulations if occurrences such as the one
1 have just mentioned are allowed to take
place. ‘Whether there should be six feet
clearances in the kitchen or not is of little
importance compared with the dangerous
practice of permitting a water pipe to be
used as a return conductor.

Thank you, Mr. President.

PRESIDENT:

Thank you, Mr, Stevens.
Mr. A. R. SIBSON, Bulawayo

Mr. President, Gentlemen: to
thank th aker VAD Eaveritimpted
to thmw a little light on the problem I
raised earlier this morning. We have not
solved it, of course, because it is not one
of those problems which are susceptible to
easy solution. It had been suggested by
somebody that the answer to the whole
problem of kitchens was the use of the
three-pin plug. Well, this in my view is
not the solution of the problem at all. T
understand that in one of the largest towns
in Southern Africa the only two fatalities
that have been known to have been caused
by electrical appliances took place because
of the use of three-pin plugs which were
actually introduced with the idea of
ensuring safety. It is quite obvious,
gentlemen, how this can happen. Provided

e wires of the flex are properly
connected, there can be no doubt that the
three-pin plug does provide a very large
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measure of security, but the proviso is a
very important one, since very often the
repur of flexes, when they have got a little

worn, is in the hands of our duskier
brethren who preside over affairs in the
kitchen and who are inclined to be ex-
tremely curious in matters electrical, but
somewhat lacking in colour sense when
examining the colours of the cores in the
cables. At any rate, they may connect
the apparatus in such a way that the
external metal is nct\lnlly connected to the
phase and the earth wire is connected to
one of the ends of the element. Under
those circumstances, of course, you have
the most marvellous lethal weapon one
could imagine. Also in the event of a fault
on one piece of apparatus in an installa-
tion where the earthing is faulty, not only
that apparatus but every other part of the
installation which is bonded to the same
earth system is equally alive. So that the
use of three-pin plugs is not an answer
to the problem unless you can ensure that
the apparatus is invariably worked on by
somebody who is competent and capable of
distinguishing the colours of wires and who
knows what the implication of those colours
is, There is therefore no answer, Mr.
President, to this problem except possibly
the most expensive one of ensuring that
1o electricity is ever used inside the house
unless the voltage is 25 volts or less. The
cost of such a proposition is enormous and
it seems to me to be unwarranted.

During the early history of the develop-
ment of the electricity supply industry, we
were faced with the competition of such
people as gas companies, who invariably
pointed to the mysteries of electricity as a

since we were trying to sell our product to
a largely unwilling public, we had to fight
any such propaganda methods and attempt
to ensure that they were wrongly founded.
We therefore adopted the policy of fram-
ing regulations that made it quite impos-
sible, or as near impossible as we could
think, for any accident ever to take place.
Had electricity been as old as gas, we
would by now have accepted the hazards
associated with its use, which T think are
no greater than those applicable to the gas
industry and certainly no greater hazard
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any civilised man has to face if he has to
get to his office in the morning, If, as T
say, electricity was an older art than it is
we would have forgotten all those things
by now and our people would be being elec-
trocuted instead of gassed, or cut to pieces
by trucks on the road. It is a fairly easy
death, I suggest, Mr. President. T don't
think it is as painful as some of the deaths
one can visualise. But to be serious, there
is a limit which we should impose upon our-
selves in regard to the degree of expense
which we are prepared to bear to approach

the community can
under any circumstances suffer damage
and T therefore suggest that the time has
come for us to relax somewhat and adopt
other methods of encouraging safety in the
home, Those other methods should be the
greatest possible propaganda and publicity,
instructing people who use electrical appar-
atus of its risks and how they could be
avoided.

We have been rather loth to do this in
the past because we did not want to draw
attention to the fact that there were any
risks at all. We did not want our par-
tieular product to be associated with dan-
ger. We were so sensitive about the thing
and about the propaganda that had been
used against us that we were anxious on
all occasions to keep quiet and never let
it be known that there was any danger
attached to the use of electricity. If I may
reiterate, Mr. President, our policy now
might be that instead of attempting to
make rigid regulations to ensure that
absolute safety is assured for all, including
the congenital idiot, we should take the
most active steps to propagandise the
dangers that are inherent in the use of
electricity and to- ensure that all those
people who use it are acquainted with
those dangers and take reasonable precau-

ments of the Factories Act concerning the
construction of overhead lines to bring
them more into line with the new Code of
Practice for Overhead Lines,

PRESIDENT:
Thank you, Mr. Lombard. I would like
o bring one matter forward, if I may,

Electrical Engineers, which I had hoped
that the members present would have
raised themselves: it is the question of
multiple  earthing of an underground
system. Perhaps the members who are
here now would like to bring the matter
forward and express their views,

Would you care to speak on the matter,
Mr. Barton?

Mr, R. W. BARTON, Welkom :

Mr. President and Gentlemen: The ques-
tion of multiple earthing arose at Welkom

to whether it might not be a good idea
to earth each consumer’s neutral and then,
in the event of any neutral break, there
would be no possibility of excess voltage
being applied to domestic appliances. This
has already been introduced at Welkom,
which is one of the reasons why T did not
bring the matter up at this Convention.
I originally brought it up at one of the
Reef meetings and requested members to
contribute to the discussion as I wanted
to know whether they had experienced any
disadvantages when using such an arrange-
ment. I had introduced it before on an
overhead line system for lighting protec-
tion, with very good results, but in the
case of an entirely underground system
I wondered whether there were any dis-

The only one that was men-

tions to safeguard m them
PRESIDENT;

Thank you, Mr. Sibson.
Mr. C. LOMBARD, Bloemfontein:

Mr. President, Gentlemen: Quite a few
of us here, I am sure, would be interested
to know whether the Department of
Labour has given any consideration to the
possible revision of some of the require-

114

tioned (by Mr. Kane, of Johannesburg)
was the question of an carthing system
becoming alive and there is that possibility,
of course, but in my opinion these earth
voltages would probably not amount to
much. T have undertaken to carry out some
tests in this connection, but so far I have
not had the time. If there is any member
present who has had experience of multiple
neutral earthing and knows of any. dis-
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advantages other than the one mentioned,
1 think most of us would be interested to
know.

PRESIDENT:
Thank you, Mr. Barton.

Mr. R. N. F. SMIT, Chief Inspector of
Factories :

Mr. President: In connection with Mr.
Lombard’s question, every case in connec-
tion with overhead lines which is submitted
to our Department is very carefully gone
into and_each one is dealt with on its
merits. I can say no more.

PRESIDENT:
Thank you, Mr. Smit.

Mr. F. P. W. HALL, Somerset West:

Mr. President, Gentlemen: Regarding the
earthing of the neutral, I had a most un-
usual case recently. The supply to a
butcher shop had the neutral link earthed
in the butcher’s shop and men working in
that area disconnected the live wires in
that street but the neutral was left
through; then I got complaints that people
were getting shocks all over the butcher
shop. Everything had become alive
There was obviously a feed back, giving a
shock of about 50 volts. It is possible it
was,due to the street neutral being, I think,
a No. 10 gauge wire, which is ridiculously
small. This is one example Where you can
have, not dangerous, but possibly un-
pleasant conditions. I definitely recom-
mend that the neutral should be earthed
to each separate pole according to the
Electricity Regulations which, I under-
tand, call for each metal pole to be
earthed. The easiest way, I think I have
seen it in Johannesburg, is using cast-iron
so-called “insulators” for earthing neu-
trals. Another possible way would be to
use a copper sleeve bolted to the pole to
carry the neutral. In one case where the
neutral was solidly bonded to a pole top,
T remember noticing that an appreciable
current was flowing between the neutral
and the top of the pole judging by the
flash when connecting up. This shows you
can have very large circulating earth cur-
rents between different parts of a town
when you are working with very large
amperages.
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PRESIDENT:
Thank you, Mr. Hall.

Mr. F. STEVENS, LADYSMITH:

Mr. President: Multiple earthing of the
neutral has been practised in Ladysmith
for over ten years, but we are most par-
ticular to see that when we do multiple
earth the neutral that it is solidly earthed
both ends. By this T mean that there is
an earth within one ohm both ends. If we
are not satisfied with the earthing, we do
not hesitate to run an insulated neutral.
I do not think there is anything further
to adc

PRESIDENT:

Thank you, Mr. Stevens.

Mr. D. A. BRADLEY, Port Elizabeth:

Mr. President, Gentlemen: There is one
matter which n of concern to Port
Elizabeth recently. We had a fatality
through an unearthed
“alive”. I referred the
Inspectorate of Machinery and as yet have
had no definition of what they acclaim to
be done, but, of course, there is a Govern-
ment regulation which states that all metal
roofs shall be earthed. The matter was
discussed at a conference that I called of
electrical contractors in Port Elizabeth
and their point of view was that the
owners or tenants of the property were
not prepared to pay the costs for the
necessary “earthing” of roofs. They did
not see any reason for it because they had
not had any fatality; they had had no
trouble and why should they go to any
expense in that connection! The matter is
very serious in that the law says we shall
have the roofs “earthed”. The older pro-
perties which constitute the great majority
of the properties in any city today have no
“earthing” on their metallic roofs and the
matter I think may be ventilated here as
to whether the law should be enforced
and compulsion brought about to give
effect to that law or whether it should be
done as and when the owner is prepared
to pay for it to be done. To cite an inci-
dent: one of the contractors about to
install an electric stove—a new installation
entirely—told the owner that he had been
advised by me to have the roof “earthing”
effected. The owner refused. A second
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contractor was brought on the job, who
did not mention roof “earthing” and, con-
sequently, quoted a lower price; he got the
job and the job was put in. When my
Inspector went along and questioned the
owner about the “earthing”, he was told :
“We don't do anything that is not required;
we are not paying money today for work
that is not necessary”. So there is the
position where one contractor may get the
work at lower cost and the man who is
trying to do the job in accordance with
the regulations is turned down because
of the higher cost. I wonder whether any
members here have had any trouble about
roof “earthing” in their particular Under-
taking.

PRESIDENT:
‘Thank you, Mr. Bradley.

Mr. F. STEVENS, Ladysmith:

Mr. Chairman: Speaking to the point Mr
Bradley has raised, that is, the question of
“earthing” of roofs. During the last two
or three years we have run with our over-
head connections to houses earth wires
connected to the multiple earthed mains
neutral, That is to say, we run a phase
wire and neutral, both of which are insu-
lated, and in addition a third wire as an
earth wire, which is connected to the roof
and the installation. I do this as I am
of the opinion that if we wait for all con-
sumers to provide means for earthing their
roofs, it will be years before they are all
done.

Where there is an insulated mains
neutral which I spoke of, earlier, we have,
in addition, a separate mains earth wlre‘
from which we connect the third wis
the roof and parts of an lnlulluﬂon lhnt
have to be earthed.

Thank you.

PRESIDENT:

‘Thank you, Mr. Stevens.

Mr. R. N. F. SMIT, Chief Inspector of
Fmtorle!

. President and Gentlemen:
like tD read Regulation 76 (2)

at
roofs of buildings in which electricity is
used are adequately earthed beforo supply-
ing current” So far as I can see, the
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supplier has the matter entirely in his own
hands. He must disconnect. I think that
is the answer.

PRESIDENT:
Thank you, Mr. Smit.

Mr. D. A. BRADLEY, Port Elizabeth:

Mr. President, Gentlemen: The point at
issue is that it is not the new installations
only that are to be ‘“earthed”, it is the
existing or older ones that have probably
been in use for thirty odd years. To have

made to each installation and

£rovs the sifectivenam of the “shrtitng is
a tall order and I don’t know whether
there are enough Inspectors on the staft
to do that. It is a point as to whether
we should enforce a given time limit when
these measures have to be certified, in some
way or other, that “earthing” connections
have been attached to all metal roofs.
That is the point. All the overhead ser-
vices always have been necessarily and
vroperly “earthed” by the Council when
installed, but it is the older premises we
are concerned with in safety precautions
Where the fatality occurred the supply
was from an underground service and it
is presumed that someone who just didn’t
can en a flex connection from the
Kitchen. through the window, and tied it
up to the guttering for the supply to an
outside light. That was the cause of the
down-pipe becoming “alive” and through
that, of course, the roof. The fatality
occurred actually by the lady going to
hang clothes on the clothes line. So the
point is whether a stated period should be
made to have the “earthing” regulation
effective on all existing houses which may
include installations of thirty odd years
of age. If T take it that Mr. Smit's deter-
mination this morning is to be brought
about, then quite a lot of Port Elizabeth
residents will have no lights next week and
shall be & very popular fellow. T will be
able to build up a coal supply; it is quite

a good, if ironical, suggestion. Sir, T owe
a debt to the Tnspector of n‘acm..zry for
some lead In this contentious matter.

PRESIDENT:
Thank you, Mr. Bradley
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Mr. H. A. EASTMAN, Cape Town:

Mr. President: I wnnder whelher it is
realised, judging by the discussion we had
this morning, that the "eurlhmg of a roof,
a galvanized iron roof, for example, is in
itself introducing a source of danger which
would not exist if the roof were not
larump s O vt it

S8

some confusion when the time came for
inspection and test.
PRESIDENT:

Thank you, Mr. Thackwray.

Mr. W. T. ATTERIDGE, Somerset East:

Mr. President: In connection with the
of who break the

present form was under
Sottioe with 811-the other regulations. wHiel:
are now printed for our instruction, guid-
ance and use, our Association was given a
draft copy for the purpose of commenting
on them. One of the comments made in
connection with this matter was that it
was_completely out of the power of the
to ensure that
iron roofs were properly ‘“earthed” and
representations were made that the “earth-
ing” of the roof was introducing a source
of danger that did not otherwise exist. It
was suggested that the proposal to “earth”
the roofs emanated not so much from the
standpoint of supply of electricity but
from that of the supply of electricity from
the clouds, mch sa'lightning or stati
hat the Supply Authorities
o heaitis responsibility for ensuring
that the roof was properly “earthed” we
ssid was wrong and could nat be enforeed
in practice.

PRESIDENT:

Thank you, Mr. Eastman.

Mr. W. G. THACKWRAY, Kokstad:

Mr, President: T think it is the generally
accepted procedure to expect the wiring
contractors to do the work of “earthing”
roofs.

T would like to know whether aiy of the
engineers permit other contractors—build-
ing contractors or plumbers—to execute
this work.

We recently had an incident where. the
electrical contractor came along very con-
cernedly wanting to know what the proce-
dure was. The plumber, working for a
firm in a neighbouring town, said the elec-
trician was taking their work.

Building contractors usually undertake
the worl o Installing lightning conduetors
and it is poulhle that some may try to
encroach on work of elec-
S CouERsTreioaT Zonehth couid Joad
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bye-laws, I would like to state that in
our town we have a number of old houses,
about 25 per cent, and if I had to enforce
the regulations very strictly 1 think I
would not get enough money in to pay for
the power station. I can only state that
T am all in favour of the regulations being
enforced and I would try to do my best to
get them enforced, but we cannot take a
high hand and go round and disconnect
everybody. It can’t be done. I have had an
incident where I went into a house to
inspect the wiring and found that it was
not according to the regulations. I asked
the occupant would he fix it up please. He
said: “Well, this was by an
engineer, passed by an inspector a number
of years ago, say ten years ago, and I
don't see what is wrong with it now”.
Well, as far as I was concerned it was
wrong. Then he said: “If you maintain
that it is wrong, why does the Municipality
not re-wire the house itself ?” That is the
kind of question we get and T think we
should treat this matter with discretion,
but should eventually make everybody com-
ply with the regulations. To get that co-
operation, I usually discuss with the man
the possibility of the house burning down
or his daughter getting killed by an electric
shock, which eventually gets him interested
and results in the job being done. T think
we could as an Association carry out a
little propaganda on these lines. Another

matter we come across in small towns (T
would just like to raise the matter) is the
question of the small lighting plants that
are installed on farms. They are 220 volts,
and usually are not installed safely. Tt is
not my job, but T think T have to advise
the people accordingly.

PRESIDENT:

Thank you, Mr. Atteridge.

Gentlemen, T have been asked to an-
nounce to you that there is a demonstra-
tion in the offices of the E.S.C. on the
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th floor, Grand Parade Centre, of an
alarm system which Mr. Dennis, the
Assistant to the ESC. Distribution
Engineer, has devised to indicate at a
distant point any trouble or fault that may
occur in a sub-station. Mr. Dennis will be
very pleased to demonstrate this system
to anyone who might be interested.

CONCLUSION

Mr. E. VIVIAN PERROW, Johannesburg:

extended to me as Chairman of the Safety
Precautions Committee to be with you at
this Convention. It has been a most inter-
esting week and, I am e are all
agreed, a particularly successful one.

T have also been asked by the President
and Council of the South African Institute
of Eleetrical Engineers to extend their
felicitations and best wishes for the con-

ued success of your Association. Our
President, Mr. Lincker, was unable to
accept your invitation and I have been
requested to represent him and the Tnsti-
tute at this Convention,

Mr. W. H. MILTON, Electricity Supply
Commission (Johannesburg):

Mr. President and Gentlemen: T have
been asked by the Chairman of the Elec-
tricity Supply Commission, Johannesburg,
and the Joint General Managers, Messrs,
J. 8. Trelease and G. R. D. Harding, to con-
vey to you their good wishes for the con-
tinued successful operation of the Asso-
ciation and to wish you a very successful
year of office. Unfortunately, neither of
these two gentlemen was able to make the
trip down here due to the amount of work
we have in hand now.

Mr. Jagger has also asked me to convey
to you the same message of good will,
He was unfortunately unable to be present
this morning because he is not feeling too
well and Mr. Damant also has had to leave
in view of an urgent appointment which
he had made for 12.30 and which he had
to keep. Thank you very much.

PRESIDENT:

Thank you, Mr. Milton.
Mr. J. M. MAGOWAN, Electricity Supply
Commission, Southern Rhodesia.

Mr. President and Gentlemen: On be-

Finally, T should like to
you, Mr. Downey, on your election to the
presidential chair of this Association, hav-
ing known you for a long time as a hard
worker, particularly in committee work
I trust that you, as President, and your
Association will have a very successful
year.

PRESIDENT:
Thank you, Mr. Perrow.
Mr. J. C. FRASER, Johannesburg
Mr, President and Gentlemen: On behalf
of the Institute of Certificated Engineers,
I have to convey the President’s and the
Executive's good wishes to you, Sir. Mr.
Campbell Pitt, the President, was very
sorry he could not be present himself and
he asked me if T would convey his good
es to you and he wishes you a
successful year of office.

PRESIDENT:
Thank you, Mr. Fraser.
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Supply C
Southern Rhodesia, I thank you,
President, and your Association for the
kind invitation to send a representative to
this Convention. I have thoroughly en-
joyed my stay in Cape Town both from
the point of view of attending the meet-
ings and the occasions we had to meet
thereafter.

Whethgy one is an Engineer engaged in
Municipal Service or associated with some
other form of Power Supply Authority,
the problems are all very much the same,
Conventions of this nature do give us the
opportunity of getting together and discus-
sing these problems both in conference and
outside. I was particularly interested in
the reports of the sub-committees dealing
with Wiring Regulations and also the
South African Bureau of Standards. My
Commission is at the the moment, in con-
junction with certain Municipalities, modi-
fying their Wiring Regulations or, more
correctly, drawing up new Regulations
and we are finding that the assistance

half of the Chairman and Commissioners
of the i of
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given by an Association such as yours is
extremely helpful. I am very pleased to
know that the venue of the next Conven-
tion is Southern Rhodesia and I look for-
ward to seeing all of you there. Thank
you.

PRESIDENT:

Thank you, Mr. Magowan.

Dames en Here: Voordat ek die Burge-
meester van Springs vra om 'n paar woorde
te s&, wil ek u een en almal baie hartlik
bedank vir julle saamwerking en onder-
steuning waarsonder ek sekerlik nie my
moeilike taak sou kon verrig het nie. Baie
dankie,

Ladies and Gentlemen: Before asking
the Mayor of Springs to speak I wish to
thank you one and all for your co-opera-
tion and support which has lightened my
task considerably.

Councillor R. H. TAINTON, His Worship
the Mayor of Springs:

Mr. President, Ladies and Gentlemen:
On behalf of the Council, delegates and
guests, T wish to pay tribute to our hosts
and the officials who made this such a
pleasant Conference. Sir, I heartily con-
gratulate you on your election to this high
office.” You have always proved to be a
glutton for work and your energy, ability
and doggedness are particuarly welcome at
this time when this Convention of Muni-
cipal Undertakings has important issues to
face. With the confidence we have in you
and your Association, I am sure the con-
troversial issues will be met with deter-
mination and resolution. It must be
appreciated that the Undertakings your
members control and guide are of perma-
nent and paramount importance. To a
young country such as this, the striving
to gain a recognised foothold in the indus-
trial world as professional and unbiassed
men, your impartial viewpoint will go a
long way to combat the undemocratic,
warped material which is a breeding
ground for monopolies and many worse
things that we catch glimpses of in our
time. We welcome the liaison between the
many Government Departments and I
think this would be more closely knitted
if the powers that be would take an
Association of this description into their
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confidence as to their intentions. T think
that is very important. My town is greatly
honoured in our Electrical Engineer being
elected President and I thank your col-
leagues for this honour.

To the Mayor and citizens of Cape Town
we are most grateful for their generosity
and hospitality, for their indefatigable
efforts to satisfy our pleasures and com-
forts; for the delightful way they have
treated the delegates and the ladies who
have accompanied us; for the opportunity
of admiring the serenity and the maturity
of this beautiful mother city and the
vitality which is so evident in industry
and commerce.

I also wish to thank Stellenbosch and
Paarl for the hospitality of yesterday. It
is one of the memories we will carry away
with us and always remember. In our
short sojourn here, I am sure the delegates
and visitors will agree, we are greatly
impressed by the skill and the speed of
the motor traffic and the wonderful dash
and agility of the pedestrians. This, T am
sure you will agree with me was a direct
contrast to a certain building we visited
in this city where we watched the detached
indolence of its members.

To the Engineers and their staffs and
local officials we are most grateful for their
organisation and care, particularly in the
attention to our ladies, who have asked me
to convey their thanks for this wonderful
visit.

T must say we appreciate the presence of
our ladies. They added charm to this
Convention and a safety code of conduct.

To this city and the many parts we
have visited, we thank you for everything,
To you, Mr. President, and your Associa-
tion, we say we have enjoyed the Conven-
tion and wish you and your Executive a
most successful year.

I formally move a hearty vote of
thanks to our hosts for the hospitality and
the great work they have done to make
this Convention such a great success.

Councillor C. M. NEWMAN, Bulawayo:
Mr. President : T would like to second the
resolution of thanks that His Worship the
Mayor of Springs has just put before you.
T associate myself, particularly as a pedes-
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trian, with many of his remarks. I am
also very grateful that I have been able
on this occasion to speak for the rest of
the Rhodesians here from Northern and
Southern Rhodesia, who have come a very
long way to attend this Convention, for
the hospitality, the happy hospitality, the
generous hospitality, which the Mayor and
all ume ladies and gentlemen have given

5. Yesterday, when we experienced the
hoapltullty also of Paarl and Stellenbosch,
was a happy day and a useful one, making
a break in the sterner subjects that were
being discussed.

Next year you are coming to Bulawayo
and I hope there will be a very large con-
tingent of people from Cape Town, so that
by deeds, rather than words, we can
reciprocate the hospitality we have re-
ceived. I have much pleasure in seconding
the resolution of His Worship the Mayor of
Springs.

Mr. C. G. DOWNIE, Cape Town:

Ladies and Gentlemen: The Electricity
Department of this city thought fit to make
4 momento to honour the occasion of Mr.
J. C. Downey's visit to this city and for so
ably conducting himself as President of
this Convention. He has come here with
a big reputation as a Chairman of the
Rand Electricity Undertakings and when
we wondered what we should present to
him as a momento for his visit to this city,
we had one of these things, a gavel, suit-
ably inscribed and, on behalf of the Elec-
tricity Department, Mr. Downey, I have
very great pleasure in presenting this
gavel to you.

Mr. E. R. J. SMITH, Secretnry. S.A. Cable
lakers' Association
(Communinlted )

Mr. President: As circumstances prevent

my being present at your final session this
morning, will you please, in your capacity
as President, accept and convey to your
members my most sincere thanks for once
again having given me the opportunity of
attending your Convention on behalf of
the South African Cable Makers' Associa-
tion.

As in past years, I personally have
derived great pleasure from my visit to
your Convention and have found my
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relationships with your members stimulat-
ing and exhilarating.

On behalf of the South African Cable
Makers' Association, I assure you that
both the Association and its members are
at all times anxious to be of assistance to
the Electricity Supply Undertakings and
if T can be of service to your members
I trust they will not hesitate to get in
touch with me.

Mr. A, C. TILLEY, Chloride Electric
Storage Co. (S.A.) Pty.) Ltd.:

Mr. President: On behalf of the dele-
gates of the engineering firms present at
this Convention, I wish to convey to you,
to members of the Association and to the
City Council of Cape Town our sincere
thanks for the hospitality extended to us
and also the most interesting discussions
which took place.

PRESIDENT:

Mr. Downie, Ladies and Gentlemen: This
is indeed a very pleasant surprise and I
am deeply grateful.  Apparently the
reputation of Reef Electrical Engineers
cannot be a good one as, by the very
nature of this momento, you will notice
that this mallet head is even larger than
the one we have used for the Convention,
which shows that apparently a great force
is required to keep the Reef Engincers
in order.

I wish to thank you, Mr. Downie, for
this very fine gift and can assure you
that it will always be treasured as a
reminder of you and the happy Convention
held here. I thank you most heartily,

It is now my to declare this
Twenty-fifth Convenuon held in Cape Town
closed.

Thank you, ladies and gentlemen.

SOCIAL FUNCTIONS
The social functions arranged for dele-
r wi

weather which prevailed throughout the
Convention Week contributed ‘in no small
measure to their success.

After a full day's work at Sea Point on
Tuesday, the 8th May, delegates were
taken to the City Hall, where they were
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entertained by His Worship the Mayor,
Councillor C. O. Booth, J.P., at a civic
cocktail party. This proved to be a most
enjoyable function and gave delegates the
opportunity of meeting and becoming
acquainted with others attending the Con-
vention as well as interested friends con-
nected with Electricity Supply matters in
Cape Town. In all some 400 persons were
present on this occasion. The Grand Hall
was very effectively illuminated and a
dance band in attendance provided the
necessary accompaniment for the more
energetic members of the gathering who
desired to dance

On Wednesday morning about thirty of
the lady visitors attended the weekly
ookery demonstration at Electricity
House. Mrs. Williams, the Chief Demon-
strator on the staff of the Cape Town
Electricity Department, gave the visitors
some very useful tips on cake baking and
all present were unanimous in their
decisions that it was a morning well spent.
During the afternoon of that day.a party
of forty-six ladies and ten delegates
enjoyed a bus trip round Chapman's Peak.
The breeze off the sea was inclined to be
chilly, which made the tea served at the
Muizenberg Pavilion doubly welcome. In
the evening delegates and their wives

joined a cinema party at the Odeon
Theatre.
An early start was made on Thursday,

when the Convention adjourned to the
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country as guests of the Stellenbosch
Municipality. The thirty-mile run to Stel-

morning tea at 10.15. After being wel-
comed by the Deputy Mayor, Councillor
G. P. Blake, the Convention resumed and
the ladies were taken on a sightsceing trip
round Stellenbosch, visiting the Jonkers
Hoek Fish Hatcheries and other places of
historical interest. On their return a most
enjoyable luncheon was served in the
beautiful Town Hall.

The whole party left Stellenbosch at 2.30
pm. and journeyed to Fransch Hoek to
visit the Huguenot Memorial. From here
the route lay along the fertile Fransch
Hoek Valley to Paarl, where the Mayor of
that town, Councillor J. F. Knott-Craig,
entertained delegates to tea at the Central
Hotel. Delegates were loath to leave such
pleasant country surroundings, but even-
tually the party got under way again and
returned to Sea Point after a day that was
thoroughly enjoyed by all.

On the Friday morning, forty ladis jour.
neyed by bus to the National Botanical
Gardens at Kirstenbosch, where morning
tea was served in most pleasant surround.
ings. Unfortunately, owing to lack of time
it was not possible to see anything of the
Gardens, but these will remain a treat in
store for the ladies on the next occasion
that the Convention meets in Cape Town.
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I made a Law . . .

and, were he alive today, he
would probably make another—
Specify GEC. equipment for
all electrical undertakings.”

-~

Wherever electric current flows,
the products of the greatest elec-
trical equipment manufacturing
organisation in the Common-
wedalth carry a name that means
the best of everything electrical,
all the way through,
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